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DEIHCATIOX 

For I dipt into the iutun•. far as human eye rould sl'e. 
~aw the Yi:;ion of the world. aml all till' wondl'r that 

would bl'; 
~:LW tlw hl'an•n,.; 1111 with eomml'Tt'l': ur~o:::ie,; of magic 

:-ail,. 
Pilot:< of tlu~ purplt• twili)!ht, droppin~ down with ro:::tl~· 

hall•s ... 

This r·olu111c i.~ dcdicatcrl to t1rc 1111'11101'!/ of tlrt' al'iators 
1rho hal"t' fallrn in ·1rtll' anti pctwc, aml out of ·whose 

cmlcar·urs then· i.~ dcrf'io1•ing a new ar·t !lil'ing 
man dominion ul'er Earth, Ocean, "lir 
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I XTRO I >lTf'TlOX 

Tu E :\lanuf:wtm·<•r:-: ~\ir('raft .\:-:::oriation JH"P:::ent=- th<' ~\ircraft 
y (';II' Book foll' l ~1:!1), tlH· :'('('o)IJd of th<' 5C'l'i(•:'. 

l n eompiling thi:: volnnw. thP .\s,;:oeiation ha:; <'n.io~·<'<l the cordial 
('llOJ>I'l'atinn o)f th(' Army. :xa,·y. and tlH' Po~t Offir<' air 5PrvieP. Ap
PI'('('i:ttion i,.: dn<' <'Sp(•eially to LiPnt. C'ol. 1-1. -:\1. Hil'k:un: Chid of 
till' I ufl)rmation <; t•onp of th(' .Arm~· Air ~Pr\·ir<'. )litjor Ern(':'t L 
.Ton<•,.:. :d=-11 of thP Information C:roup: to l.i<•Ht. ( 'nmm:mdC'r H. E. 
B,,Td. and LiPHt. L B. .An•rill. of X:n·al .hiation: and to Otto 
Pr:ll'fr<'l'. :-;;,.,•ond .\5,;:i:-:tant Po::tma:'t<'r G<•m'rnl. 

Th<' ":\raHHfa(•tnrPr:o: .\ ir<·r:tft .\::,.:neintion lll'lit·,·p,.: that th<' .Ameri
{':tlt pnhlie r<·alizp,.: tlu• fart that \\"{', thr pionl'C'l'=' in aYiation. mu=-t. 
and will ll':td tlw world. Pril)r to onr t'Htr:mrc> into the war, tlw art. 
W:t!=: ll<'frlt•<•tPd: tlu> f<'"" montlt,.: nf thP <'nnfliet W£'1'<' takPn up with an 
iucht:'tTial effort. without parallPl i11 thl' hi~tory of th<' llnitPd ~tat<':'. 
and llll<'fJll:tl<·d: WI' lwli<'n'. i11 tlll' l'I':'Hlt!' vi,.:ihh· wlwn thP ArmistieP 
was :-:ig-tll'<l. s~)\'('lllhPr 11th. ] !11 ~. On that d:ttl' llt'gan a lH'W ])('l'iod 
for :t<'l'Oilttutie,.:, and thi:3 Yohmw n•cord~ what ha~ hPI'll ac<'ompli:Slwd 
to th<' elo~P of l !11 !t. 

)1.\xeF.\I"I't~J:EJ::-; Au:cuAFT ...:\~socL\.TIO.X I.xc. 

New Yurl.·, .Jw11Wry 1st, 1920. 



Take the vVings of the Morning and Fly to the Uttermost Parts of the Sea. 



ClL\PTEH I 

~\I HC'lL\ FT l X C'01D£EI~CE 

1 s L\CE tlw :-i!!·nin!.!' nf tlw .\rmi~ti<•e. Xon'mher 11th. lfl18. 
wlli'H. thP ~eil'IH't' ot aProH:mtics ,~-a~ .r~ka:t·tl from war, and 
JWl'llllttPd f•l dl'lllOB~TI':lt<• ItS po::~J)Jlhtle~ Ill pP:!Ce~ the earth 

ha!=l hPI'Il two-third=- !lnwn around. 
'.Thp .\ tlami<' < >ec•a11 ha::: hP<'ll ~afph· rro~::t'd four timr~. twicl:' in 

~<·:"G~iPt:-t~Hl!t-air m:IC'hilH':'~ and twic•(' .in lip:ht~1·-th:m-air ~raf_t, and 
to ~\mt>ric·a- tlH· di:-:c•o\'1'1'1'1' of thP airplaw•- has ~one the match-
1<•,.:,.; hnHOI' of firi't ac>hiPYill~ thi~ fpat. 

::\fauy thn11::::and=- of Jll'r,.:oll=' -nwn. wonwn and <'hildren- haYe 
hi'Ptl carriPd a,.: pa,.;.;l'll~Pr:'. for thPrl' i,.: hardl." a t•onntry ntw c:m think 
of. not t'\'1'11 <'X('«'ptin!2· China and tht• UP\\' :\rahian kingdom of liC'd
ja~~ in whic·h l'iYil a«>ria1 tr:m:-port ha:: Illlt lw<'n attt·mpted to i'Ome 

d0grc·0. 
· _ \s _<:_l'l:!_t~j_n yPar,.:~ sw·h a~ thQ!'=P wltit·h produ('<'d tlw firf't practical 

}_H'Qnt Qf..t:Ollle lH.'\\' pro~rc::.s Ly man. haw pa::::::<.'d into history. as...thc. 
OJWUiiw;_of .Jl.Jl"'.': .. c~t·a._..::a. th~~·:n~ 1 !)_l ~~_wi lJ .. h~- l'l'l~or~l~g..J!::. .. !hr. -~«t.. 
l.!.·iuniJtO'...of.tlu~ Flving ..:\gP. 
~---- t"" • •· • 

'Yhat was proplH·<·y a :n·ar ngo i=- fu1tilh•d to-tiny. 
"TlH' . .:\ ftn·noon ~Jail .. i,;: a daily lWtlll'l't'HC'P. TliC' rontl:'s from 

\Yasl•iuotou to :\ t•w York :md X(·\\· York to C'hiengo :11'<' in rc>o~nl:tr 
OJWrat i~~~, a w 1 shiP" a rP 1mdc>r <'onstrnetion to ~:11'1'.'' lf'th'rs l:" and 
pnref'1 po:-;t to Omaha and Snn Franeis<'O. 

~mall sporti11g· m:H'hiw·::: wou1tl lw 1H'Pckd. it wa::; ::;aid- and we 
haYC tlH'm 110\\'. 1aJHl all(l wah•r typPs, tn m<•<'t. tlw iner<.'asing de-- - ~-

mn nd. 
Cnmfortal11(' :l(~rial 1 iuPr,.; won1(l hP <'Ynln•d, we hop<'d. and by last 

snmnw1· we• lmilt thPm a111l :flew them~ fixe :md c>ight nntl twl'lw pas
SC'ngc>r airp1nu<'s and :s<'a pl:U1C'S. 

Tlw "fn·igllt<·r" won1d be n0xtJ it was prc>dictc>cl, mul frc>ighters, 
as this bonk gn<'s to pl'<•ss. :11'<' tnkin~ the> air- lmg<' ships that rnrry 
from fiftpen hnndrP<l to six tlwns:md pound:,;, in addition to equip
mC'nt, fn('1 :md rrc•w. 

\. Ai r]2}:1}_1('S. k<'t•ping swift Yigi J. OY<'l~ flll1' f!2.1'!'~.ts .. were.. Yisnalizcd,- .
and in 1 !11 P t11<'? Wl're :wtnnlly th0 mc>nns of l:'tnring millio11s of clol
lm~s WOI;f]f·of property :mel donhtlPSS l11llll,,~ Ji\·<.'s, from destructf~~ -

13 ' 
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hy n·p .. rting- tillli•Pr iin·=- ht·fnr•· the tlaml'~- g•~t beyond contr:'J. 
·Tht· lun!.! , ... a,:r lin«' nf tiH' l"nited Stah'=': wHh It:' lllPI!aCP to slup

_ping·. <·oul~l m·ll ht· prott•t•tt·d hy aircrafL wa,: thr tleelat·ation. and 
lat<· in I ~·I :• thl' tir,:t airplam· ldr llazelhur.st FiclJ~ 11ineola. Loug 
I 'land. f,.t• tiH· tit•,:t patrol dol\\"ll tlu· c\tlantie ~horl'. 

Tlu· lllii!I·r in r•·Inolt' rt'!!ion,:. tht• oil OJWrator plagued by bandit::. 
tlw r:uu·l~t·t· JH'I'pl••xf'd hy the fail11re of motor or hor.sc tran:;port.
tht•,-t·. \\'1• .-:aid a \'o•ar a!!c), \\'•lnld lta\·e lt'!!itimate 11,:l's for aireraft. 
T~t-day. pla1w,: :11:,. l':tl'l'.~·in!! nil tit·l·l pa:T;•ll.s, enahlin~ t>xerutiw,- to 
1'11\.1'1' tt·•·tll•'IHl"H,.: di:-:taJwt•,.: daily. aml t·apit:tli;:t;: han' rallt>d air
plant• tnannfadllrt·t·-: in tht>ir a,-,:i:-:tnll\'t' in takin!! machinery to a 
ri.·lr 11111 lritlwrtol inat•t•<•,:,:il~h· !!•llcl min(·. theu l't'llli.l\'in!! the ore 

•.1 . ' 

t<~ ti<lt•\\'ah·r. 

·Jrn,.:t .-:tiull!latiu!-!· of all wer<· tht· fnrt>t•a;:t,:- Yi::ion::. ::onw said
of a traH,:-_\tlautil· Hi; . .d1t. ,; :Jly tir;:t impt•p;::;ion.'~ ,:aid T.it>ut. Com

tnandt·r .\. < •. l~t•atl. of tlw \".('.--1 ... nu rl'aehin!! T.i::hon. \\':l.s that thP 
"\tl:lllti<· Oc•t·au l1:1<1 ::!trunk Tl'('lllPIHlon.sh· in ~i-zt>." , 

"\nd ~o indt•(•tl it ltad. :ts had :d::o tlte. worltl- and m:m'~ conet>p
t i o)JI of thl'lll. Kip I i 11;!. 111<111,\" yt·a I'S :-~go. iII It is t•la::;:ie .• TlH· Xig:ht 
:JI ail." d<•:-:criht•d the· lli~.dtt ht>tWt't'll :'Hils from En!!lancl to Canada. 
and ~ltortly aftt•t· Ut>nd ilt•\\' th<· :\ tl:mtie. Capt. ~l'nl~1 :\lt'nrk took off 
frout Xl'wfo)l!llllland at dusk autl Parly thp lll'Xt morning came clown 
in I rPiand. 

Fit"timt lwd lweoll.l!-.' fad. 
Sint·<· tlwn~ iligbt l1a,.: followed 1tpon fli~rht in the Fnitecl Stntt>s. a 

pl('a:'\11'1' ''hop" at thp ,-illag<' airdt·omp, "a ·'taxi'' to ~\tlantic City 
m· ( ':ttal ina. rae<•,: to ( 'a11:tda :md :H·ross thl• t•ontincnt. a jannt around 
til<· rim of r!H' l 'n itt•d ~t:ttfo::, a hn;;ine;;,: <·rnise to Cuba, and now, :-~s 
tlw ,"l':tt• t·los<'"• a llig:ltt frotll England to ~\ustralia. 

Tints~ in twt>h·p llloHths time. Wl' ha,·e ,:('en an art, born hnt n short 
tim<· J,t•fort· the \\'orld \Yar and eontiuP<l within militarv limits 
duritl"' tl)(• Jll'()!.!,'J'(',.:s of tht• conflict. struo·u·]p for areer)tnllC'l' :~s a Ill'\\' ~ ~ . ~r 

fador i 11 <'Olllll1C'I'<'('. 

Th<' y<·:tr. in so far ns the United States ,,·as concerned~ has bcPn 
nniqnt~. \\'h('r<~a::-:, on th<' ,.:igning of thl' Armistice, the other great 
pow<•r,:, G rPat Britain, Ft·anec, ] tal." awl .rapan. recognized the im
port:ttJC'l' of air<·rnft, not only i11 eommprce direct, bnt as an indis
pensahl~~ <'l<·llH'Ilt in natio11al dPf<'tiS<', aml appropriated hundreds 
td~ tnillifllrs of lloll:ti',.; for the eneour:-~gcmt>ut of th<' art, onr Govern

nwnt halted fot· months between two opinions, with the result that 
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tlu· iwlu;o;try wa" l1ard prP:',.:t•d. and the improYement of types was 
l!l':tn•ly olf'layvcl. 

That wc· al'1' dPni•lll:'tJ·at ing ti1P pradieahility of aC'rial transport. 
i;-; dll<' tu tlJI' t·otJ ra!!~" and thP patienet•. the ,-j~ion aud tlw per;:i;:tence 
of tlw lll<'ll w!J, llt·;:i!!IH'd aud built and flew tht• l'raft which haYC 
:;tarrkd and in:-:pirPd .\nJt•J·iea. 

Tn c•uablt· iht• l'Padt·r to ,·i.::u:diz(• tlH· impn·,.:~in• ~t'Olll' of arrial 
tran.'Iu•rt. tlt~•J't• i;: ntfPrt·d tlw following tabulation uf pn>.:it•IJt and 
prolmhh· lL.,l'--" of aireraft: 

Pa;::-~r•n;.r0r 

Freight 

r .. I lop,: .. at fair~ .. 0xpn~ition;;, and car-
11 i \':tl.-:. 

( 'onunutiug. intC'rcity traw•l. 
< h·t·rtaking ~tl'amers aml trains . 
. \Prial fPtTit·,:. 

and } ( 'nntpC'titioH with rail alJ(l watC'r trans

~<'ITieP. . . . . . . portation . lint·;:. iuerl'a~in!! a:; time. 
valiH• and faeilities f!-'1\\'Pl'n and a;: air
<•J•aft den·lnp in pro,·idin!! eeonomi
<·al mJtl l'P!!'Ular ;:pn·iv<•. 

Establishin;..o.·._ JJt•w mt•au;: of communi
eati,,n witl1 n•g:ions hitlwrto inacccs
;:ihlt• or m•gh•etetl by rail and stC'am 
linp,:, 

(''J"Ur<· '-1>) {Touring: In JH'ivate ships: 
'· in ehartC'red liners. 

l'l<·asnre and Sport ...... . 
!Flying: to golf, hast'ball, foot-
1 ball. polo. t'tC'. 

Sport 

' Establishment of llC'W rec
ords . 

..:\C'rial combat for points. 
J Exhibition flying. 

1 
Racing. 

Amateur photography. 
Flying to hunting and fishing 

, ,QTounds. 

l Til~nting: and nshincr in air-
' b 

craft. 
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.\d,·,·rti:-;inl! and .Puh1it·it_v 
1 

. 11 . . 1 · " • ~p 1 11!.!" !!·•)O( ~. 
( I )l'Jllllllstrann!! 'l"i'Ht•ral . ~ · . . 

. . . ·. e (}mek dehn•rJL'S. ut1 htY 111 ltu;-;Jw·:",:. 1 ••• ·, ,. 1 1 1 . . ' t·' 4'\\":' :Ill( p lllto)!r:tp IJ(' Sl'l'\'ICCS. 

( 'irl'ularinn of publications. 

Extpn,:i,m of Pt•J'""nal 
:--;npt•n·i:-iou hy Exl'<'Htin·,.: ·~ 

r ( \11npeting with rail and wa
lnkrnrl~tlll ·l tt•r and being chosen for 

SJWt>d or etrtainty. 

!~ural {

Farms. 
I ~:mehe::. 
( li_l. _I >ropertit>;;. 
~lmmg. 

Explui tat i~_nt of urb:m :md rural real 
t>:-ta tt·. 

( 'ity planning- and imprO\'<'lll<'nt, ter
m i 11:1 I probl<'ms, parks: etc. 

:-;111'\"t•ys and railroad routes. 
ln,:JWl'tion. po\wr. telephone and tele- · 

1-!.'1':1 ph } i IH'S. 

Poliet• patrol. 
FirP patrol. 

.Jlisct·llan('ons. . . . . . . . . •• .\J'I'hitPt'tllral :::tmli<'s of groups. 
Ut'JHlrti ng of grt>at con:::trnction proJ-

r·t•t,.:. 

ln,.:Jwl'tion mntio11 pil'tn n• " locations." 
.\t•J•ial amlndaneP. 
I ~<':'t'lll' work: Vloot1: Fir<'. 
l'•·ivatt' mapping t•Btt•rpris<'s. 
Patrol ap:ainst deprL•datious of any 

t•1w ractf'r. 
·• Loeating: ~' timber. 

CIYrT, r~ES BY X.\TlOXAL AXn ST.ATE GOVEHN:\IENTS 

!Trn nset m tin en tnl. 
APrial :Hail and Tnmso<'<':mie. 

Pared Post .. · · . . . . . . Dl'liY<>ri<>s to nnd from steamers at sea. 
L'uitecl States-Canadian. 
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.1-:_ •>J'"·"'t. I, I { ~ ational. , atr• • .........• 
~tatt·. 

('u;,:tom,.: ~~>n·j,.,. 

s. 't·.lt<· ( · . 1· 1· . . f()ui~k 1110\'('IIH.'nt of ~nard~ and troops nB::-t.l•n .n, ...... -. I 1 . 1 d d 
• 1 ant patl·o;; for aw an or er. 

Coa,.:t 
r 1 ~(':'('lit·:.:. 

Patrol. .........• ·lT.O<·atin~ ,:nhnwr~t·d Wl'<'t>b. 

Light hon:-:l' tPJHlL·r :-:t>r,·il'l'. 

)Iappin~ 1 (;pJI(•r:lll 

Fi,.:lu•ri•·,.: I ~.·,:••ar<·lt 
l!in·r and Il arlHir I •,.,,j.•et~ 
Frn·• •,;t mul Fi··ld Photn~-

rap1t.Y ftlr I ,;nlatin~ ln
fpt•tf'•l Timhf•r or Crop 
A rpa,;. 

Coast and Ciendl'tie 8nrwy 

<'nn:-:PrYatit~n and 
Eno·ineeriu!! Studil'::; 

~ ~ 

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

f \\'atPr :-'l1Jl)l1,'". power~ irrigation~ SWmnp 
\.. draiuagP: etc. 

Expl••ra t ion of a rC'as snpC'rficially ex-
m 11 i m•• I. 

Exploration of uppC'r air. 
.JietC'orolop:ica1 in,:tnnnent tl'sts. 
Gpograph ica l stntly. 
Astronomy. 

Of tltPf'P yari<'<l liSP~. thC' tr:mspnrtation of pnss('ng('rs and freight, 
without don ht. wi II <•ven tna lly bPc·mtw the most important. N otwith
standinp: that dl'n•lopnwnt during the first ,war has been somewhat 
dela;p·cl~ dnc\ iir,;t to th(• Jack of air,JronH's- perm:m('nt. landing 
fiPlds- :mel) :tl='o, to the fact that .AnlC'ric:m manufacturers were not 
pPrrnittPd to att<·Inpt eommPreial <!<'signing until W<'ll after the 
signing of t1w Armistie<', the primary st<'ps have already been taken. 
"IIops '' at fairs- W<'l'(' the logical cous('qucnce from exhibition 
flying of pre-war days, the diff('r<'ncc bC'ing that then the people 
g;zed in wondering disapproval, while to-day they, too, would fly. 



, . 



( 'umtnHtin!-!· by wc-:dthy •IWnt>r:-: .,f :tin•raft h0g:m a;; earl;· a:; la:-:t 
.-.:lllllllH·r all(! ''"lttittH•·d thrnH.:.dt th•· winter. Tlu•t'P i,: in thi;; com
Jntttitt.:.! a pn·dit"tinn ,.f till' ti11w wiH·n eitil'~ .-:hall ht> rt>lea~Nl from 
d1P l'"ntin••,: nnw illlJH•:-:••<1 "Jl"n tlll'm by inad<'tplatl' r:til tran:;porta
tinn. \Ylwrt•a,: 1-: t•• :!II milt>,: i:-: tlw l"lllllfortahh• ::nh11rhan di:;tanc<' 
by train at pn• . ..:t•t:l. tlw at•r" t'llllllllllt•·r ,Joe.-: hi.-: day'..- wnrk and
gralltt•d tht· t• . ..:t,d•l;:-:hllH'nt of prnpt•r terminals- i.-: a hmulr£'d mile,; 

iu tl11• <'ollnlry an h•llll' "~' "" lat•·r. 
Tht>n· ha,- l~t•t•n llllH'h •·nnl!nllting :tll(l intt•r-eity tran•l. trip,: hPin~ 

111adr> with itl•'l'«"a:..:ing ft·•·•p~t•nt·y hPtwt•t>n :'ll<'h point:-> a;; Xt•w York 
and \\"a:..:hilt!-!1•111. :\t•\\' Ynrk and B11Haln. (']p,·pl:Jnd awl Dayton. 
( 'I••Yt·laml and ( 'hit·agn and ••II 1lw l'al'itie Cna::t lwtWP<'Il San Fran
c·i"'l'll and L"" .\n.!.!c•h•:..:. anti hetwecu J'.q·tJaud and ·~t>attlf'. 

:\.,tablP tli;.!ht,: han· ht·t·n In:uh• hy l'i,·ili:m airt•raft .-:uch a,: the 
fir.-'t rt·gular pn..:..:t•ng•·r :-:Pt·,·j,." iu ,\,•romnritw 1lyin~ hoat.-: l)('tW£'£'11 
Xt•w York and .\tl:111tie ( 'iry: tl11• trip whieh )Jr..-. S. E .. T. Cox made 
iu hPJ' ( 'm·ti,:,.: Orj,.J,. fn1111 JJ,,II,:I"n t•• St·w Ynrk. tlH' frpqu£'nt trips 
hy J)ayton-\\'ri.!.!·ht Jl,• ll:l\·il:lllcl:-: n11t c)f llayton and tht• Thomas
:\for;;;p two-:-:t>:tt!'t';.: 1111t .,f It h:ll'a. Tht• Curt j,::; Eagll' all(l th<' Gl£'nn 
L. \Iartiu anny tT:IIl:-'Jilll't. tlu· Oil<' :.:l':tting Pight and tlw other 
t\\'t'h·p Jl~"nplt•. b:t\'t• mndP :-:t•tm'" ,,f tlight:: with oilit•ial nnd ciYili:m 
pn"""~'llg<·r,.:. Out in Cnlifl)rnia a t•ompany tln<·,- a prn,:pprou..- "f£'rry '·' 
ht!~int·s:-; bt•t\\'!'<'11 rbr· mniulaud nn<l ('1atalina hland. in C'urti~s boats. 
An <'ntc•rpri:.:in.!.!' :--:.·nttle 111:111, on mi:;;;ing :1 con;.:twi~l' ;;tC'am£'r, ·ph01wd 
f,.r a Boeing: seaplallP awl in thi,.: ht· m·<·rtook thl' slow('r water craft. 

Tlw two principal fPatnrr•:-; in wltieh :wrial transport differs from 
otluor nwan:-: tlf rapid tr:tn,-it :tl'<' l1igh SJWPd and the ability to fly 
in a snain·l1t liu<· hl'twP<'ll :tn\.' two Jlnint:.: on thl' ('arth. It follows ;--, . 
tlwt a ir<•l':tft :O:t\'t' tiu11• 1llld<'l' two lw:Hling:s a11d it is precisdy this 
fl':thtl't• whid1 gi\'<'S :~t·ri:tl tr:msportation an immense superiority 
oYer VPhieles of tht• rond and of th<• SPa . 

.Aircraft. and in p:trtienlar lwaviPr-th:m-air machines have to-clay 
rf':tchcd a stat<" of 1in:tlity whieh mak!' the• operation of a£'rial trans
p01:t st•rvicf's a qtH·:-:tion of l:mding :mel housing facilities alone. The 
r<·<·o•·d of ,-afl'ty :tntl r<•linhilit,v t·:-:t:thli:-:h<'d in the all-year-round 
operation of tlll' U nitl'd ~tatcs ANi a! l\fail Service proves concln
sin·ly that JIJO<l<'l'll airpl:nH'S are for all practical pnrpos£'s indelwnd
t•ltl of WPatlwr <'OJtditions. 
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1 n Enr••l'''· wiH•J't• thl' impnrtmwt• nf a<'l'tllt:mtic:: in it:: military :md 
<'i\'il apl'lit•atinll i:: lu•ttt·r nn•h·r::tnnd hy a lar~t· ::el'tion of the public 
than in till' l-llit1·•l ::-:tart•,.:, airpla11P:: an• alrP:uh· lJPing widelY used 
for tht• trall::pnl'taticlll ,,f pa:=:=t•n~Pr:: :uul a t·l'rtai;J type~f goo<is._ In 
the lath•r t•at<·~··ry arP illl'lnclt·tl good:: rPlatin·h· light in \\'«:'i!!ht and 
co::tl,v in ,·ahH' wiH'rl' rapitl tr:lll:-:it i:: a faetor of im,ptn•hmee a~d food 

suppli"~ whi1·h an• pt·ri::ltabk and hi~hly ma_rk<:tablP at c!·rtain s.~--
son:-. : _\,.: a ::pt•(•iric· in::tan<'l' a daily pa,.:,.:pllf!l'l' S«:'l'\'it•P ha;: heen op- ', 
('l'atiu~ witlt mark1·1l :'\11'('1'='" hPtWPPn Pari:: and London ::ince the 
Sllllllllt'l' nf 1 \ll !1, 

:\,.: Ita:-: IH'•'Il ,.:aid ahon·. it i,; tht> tinw <'h•ment whil'h play;: an im
pnrtant r;,)(' i11 :wrial tran,;port. that makp,; this nwthod of tr:n-<'1 
Jtltll'(' dt>:-'irahl<• f••r rnm(•,.: of :!I Ill Ill ill',; antlcl\'l'r than any otlwr nwans 
of I' oil \'(',\':lilt'!'. · \ t t ht> prl':-:t_•u t =-tagv of at·roiwn t iea I 1lt'YP lopment the 
Ct11lllllf'}'('ja} :'}'I'Pd nf a \\'I'll (}t•:-:i/-!'llt•d Transport airpl:lllC' l'Hll lw taken 
to an•ra~~· f)'(•lll ~:. '" !•n milt•:: an hour. This i:-: th<' sp<'Pd which 
an :liq>lanc· <·all ],,. t·onntl'd HIHIII to fnrnish on the :n·eragP dnil;• run 
l'C'!!'Hl'<llt•,.;,.: of a•h·<•J':.:t> \\'l':ltlll'l' <·oudititlll:'. 

·.\ ('l'lli:-:ill!-!' ;-:pt'l't} of !Ill lllill',.: :Ill hour IIH':lll:' that t}lt' :lt'ria} pas
St'll/!l'l' will h1• ahh• tn l'I':H'h ( 'hit•ag•l from XI'\\' York in about right 
}umr:.: :uul ::-:an Fnn~e·i:-:l'o. with twn iBtt.'ruwdiatt• stops of one hour 
<•:l('h, in alumt :::! It,llll':' a;: a~·ain:::t thl' :!0-honr railroad trip to Chi
t'H!!'O awl tlw tin• day:.: or 111•\rt• reqnirt•d for r<'al'hing the Pacific 
( • · t Tlw tinu• 1ltr· t1111ri::t antl hn;:inl':':' man will s:n-e thrrebv c)H:' • -- ., 

r•·prt•s<'nt:: liO JH'I' t><•nt. u[ tlw tiuw whit•h i;-; to-dny wasted in 

trn \'PI in~. 
J >nri; • .,. tlll' la,.;t railwaY ::trikt> in England airplanrs wrrr usrd on 

an j 111111 c~l"'<' :'l'ale for k;•Ppinl! up t•nn~nnmication bPtwePn various 
eiti<•s. I 'a:,;:.:l'll;_!l'l'S, 111'\\'Spap<'l';; antl perishablt~ goods such as milk. 
fruit allll \"t'~t·tahll';; \\'1'1'1~ t'HI'l'it•ll through the air nt high sprcds and 

10 the snti:·:f:wtion of all C'tHit'el'IH'Il. This wa,.; :m especially illustra
tive ensP of how aircraft can supplenwnt the existing means of 

transit in ease nf <'111Prg<'IIC,'". 
But the ns('fnlnP;;s of aprial tr:msport is not limitPd to this kind 

of work. Pass1·np:<'r and <'XJH'Pss airplanes arc being put into serv

ieP and plauH<'d all on•r Enrop<', and France, Great Britain and 
ItalY nrn nwking· n powPrfnl Pi-fort to assist the development o£ 
com;ncrC'inl air H1•Pt~ with a11 nwnns at their disposal. This assist
nne<· manifests itsf'lf <·hietly in two ways. On one hand,_the .. Brit
ish, FrPneh and Italian GoVPl'nments haw laid out n compre-
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hPn:'i\'t' plan f.,r a "'.""'''Ill .,f ai1·way,.: aero . .:,.: their l't>~pl'etin· eonntrit·s 
and linkt>d up witlt ~>tllt'r :wrial J'•IHH•,.: in thP ( 'olonial po.::~e.::~ions. 
( >n tht> oth•·r hand. a .~y,.:t•·nt .,f pr•·miHuJ,.: ha,.: ht•Pn dP\·i~ed to enable 
air trau,opnrt t'~>lltpaui•·,.: t•) fa<·P atl•·•pwwly the iuitial ontl:ly of their 
,.:pn·i 1·P:.:. Th1·,.:•· pr•·JnillJII:' will Itt> paid in prnportinn to the ,.:en·iec 
J'<'IHII'r<·d 1 IIIIJillll'r .,f pa:-::'Pll,:!•'r:' •·arrit><l tl\'Pr a minimmn di:.:taner) 
and with r 1·gard 1•• tlw rapi•l atlaptahility of •·••llllllPreial air1·r:lft to 

warfar<·. .\ rl'gnlar pa,..,:" 11 .!.!'~'1' :.:•·n·ii'P ah·•·ady np1·ratt>;: lH·tween 
FrmH'I' and .\lonw•·"· and it i:.: •·xpt·<•tt·d that bt>f(,)'(• the t'nd of 1\0120 a 
:.:imilar :.:•·n·i···· will <·xi,.;t lwtw•·Pn ( :rt'at Britain and India and pn~;:i
J,Jy .\H,:tralia. 

- Ill thi,- •·nnutry the· tran.:,•.,utint•ntal n•liahility ra<'<> organize>d ]l\' 

tll(· .\rmy .\ir :--:.·n·i··•· wa,:. a pi~>JH'Pring :tl'hj,,,.,.nu·nt nt' <'On::>ide>~·
ahl<· Yalw· :11111 ,.,.n·•·tl In Jl" 111 t "111 with gT<>at fnrppfulnt•,.:,;; tlw ntter 
l:wk of airdr••ll~~'" in all :-:<·•·ti~>n,: .,f thP l·nitt'd ~tat<':'. :\ :)::?-honr 
pa,;,:c·n~Pr airlitH' fr•Hll :\",.,,. Y.,rk tn San Fr:uwi;:e,, i;:; Pntirph· f<>a:.:i
b)P to-day with dw Ili:H"hinP:-: nnw built. I;nt thP O]Wratin11 ;,f :.:nch 
a liw• i,; not l"'""iblc· t•l-day nwing to th(• l:lt'k of :.:nitahlP landing. 
hon:.:i11!.! all(l ,:npply f:lt'ilitic·::. \\'hPn tl1i:: :.:itnati.,n will ha\'t' h0~ 11 
remediPd 11othiw.!· will ::tand in thP way nf tlw linking nf 1mr principal 
Ct'11tPr." of ,,pt'rntion hy <'Oilllll<•reial air :'<'JTit't'S. 

l'J.E.\~t·nE .\:\ll ~l'OI~T 

Fly: 
Tho,:e wh•J han' tlnwn will tt·ll ynn that nn se>n:.:atinn of motion 

prPYion,;ly <':>q)('ri<'ll<'<·d •"all <'<pwl tlwt of nirpla11ing~ th<·y will t 0 1l 
von tl1at n11 lmul nr wah•t· n•hi<·l ... though ])()\\'Prf111. <'an gin' one 
~nch n fc·c·lin:',!· t~f nw::lt•J'Y :1,: ni!'(•raft: tlw.'· \viii tdl .von that 1~0 moun
tain. llm\·c~\·<·r hig-h. <•:111 approa•·h thP Yiew of ;;nrpas;;ing h0auty un
rolled h('IIC':lth tlw :n·iatur. 

Sine·<· l1o,.:tiliti<•,; •·•·a:e:<·•l in 1 \11~. :'f'\"l'ral thon:.:and nrmy a11d 11avv 
training' airplun•·::-: han• fnmul th<·ir way intc1 tlw halltl:' 'of sportin~ 
aiHl <'OJIIIIIC'l'l'i:tl 11="1'1':'. \\'hile tlw,;;p pbnp;;, land machine'::;. hyclro
airpl:me.~. and flying hoat:' \\'<'1'1' of di:.:tinct military typ<', th<·y ar
c<'lc~rat<'d tlw dPnwnd for tlH' IH'\\'Pl' :-porting or pll':1:3111'C' clPsigns 
ln·ong-ht 011 the HwrkPt toward th<> elo,.;p of 1 !11 fl. 

Lonn· distaner· c·ros,;;-eonntrY eontt•::;ts. ilights for T.ilwrtv T"oans and 
:--.. I \. 1 

for army allllilavy rc•c·rniti11g, the WPek-••nd p1<':1S111't' 1'1111:3 of g:oYern; 
nl('nt pilot:-:. thP day i11 al!(l dny out trips of tl!P Ac'rinl il[ai.l, thnn
;:and::; of c·asn:ll "hops" hy thl' ('11rious, and tlw lll<'l'l'asing "taxi" 



\Vhat you will see going South. Hampton Roads, Va., viewed from the air. 
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pas;:;C"ngPr·«·anying- ,.,.n-i«'P, eroa,:p tn a::toni,:h: rathC'r <lo tlu'y illustrate 
th<• enntidPJH't' whi«·l• till' puhli«· i:: plat·ing in thl' airplane a,: a sport
ing wh ielP. 

X·n· i,- flying- ,],·,-tiJH'tl tol 111• limitt•tl ttl thP ri<·h. Estimate's on the 
<'0:4 of ''lH'ra 1 i ng- a typi1·:d Ia nd nr watPr ma('h inC' eomparc fa,·orably 
with l•i;.dt <·Ia,:,: awl hi;.d• :')H'«'d mnt•ll' •·ar,: and motor boats. 

Uuriug- tilt' ,:<'a:-'nn of 1 !11!1, folnthall g:tllll':-' wen• attC'ml<>d by SC'Y

f•ral pa•·rj,.,- in tlyi ug- m:l<'hitu·,-. whilP :-:PaplatH·:-: made triJ1S alon.!! the 
At l:mti«· ( 'ooa,ot to Yarinu,: :-:po1·tiug- l'\"t•nt:;. Tlu•:;:e WPI'<' prophetic of 
tlw t i 1111' wlu•n t ht· pn]ol liPid wi II h<· :-:11 rro11mh•d h.'· pa rkt~d single and 
two-pl:t«'<' tral"tnl':', flown frnm Ion)! di,:talll'l':-' by th<>ir sport::men 
•1\\"Jlt•r:-:. 1· pnn tlu· , . .,,H·Iu.::inn of tlu• )!:lliH' tlll'y will tak<• off. Oil(' by 
niH'. frotH 1'"'""''''11 tlu· lin«·:-:. fnr wltatt•\"t'r rPfn·::lnJu•nts thnt rt·place 
t IH• <'"ektai I h11111'. :--:ha rk-,oh"nt i n;.r a 11(1 'hu•k-lnm t i ug. if no Ia w in
t<'l'\'t'lH':O:. will ln• dout• from w:ltt.•r waehin<·:;:. :\Prial day pig('Oil 
shoot,: wi11 lu• mnr«· ::timHlatiu!!· than of old. Thi:-: ,'"Par',: e11p races 
will lw \i<·w,·d f1·nm alnft :mtl tht> nt•\\·:::pa}Wl'~ will l':ll'l','" air pietur('S 
of tlw t'\"I'Jit,.:. Tho•r<· i,: 1111\\' 11nthinp: nm·p] in tlying in groups~ so 
Wf' nwy PX]ll'<'t ,:(wia1,]c> tour:-:. jn:-:t a,.:~ in th<· t•arly da;·~ of tlw auto
mobil<•_. clnh rnn,.: hi'<'HIIH' pnpnlar . 

. Aftt·r a ~pa,.:on at :\p,,·p~•rt, g·uid<·ll hy radio: air lighthouses and 
balloon,.:, tlw !lying lulat. awl hydroairplan<· ~pnrtsman will start 
down th,. <'Oa~t i11 1·a:-:y =-tal-!'""· A l11·it·f ,·i::it. at. Old Point. Follow
in"· tl11~ iu~idP rout\•, thrn11d1 <·:mal,- awl small rin·r~. a fpw daY:; will 
hP:-o,.;ppnt in ~1J,,,,tinp: g·t•P:-:t: in C'urritlll'k ~omul. 1\•rhaps a ;top at 
Elizah•tl1 ( 'ity. a<'r""" tllt• ~\ll~t•nwrl,., and Pamlico: a Yi~it tl' the 
d1 ~sePIIII:tiltS of tht• ·· J.,,,.;t C'olonil'~ ~'and th(• l11diau tt•1wl':-: at )[antPo, 
011 1"-:oanokt> Jsland_. wiH'l'l' ~ir \\Tnltl'r Haleigh fonn<l('d the new 
empire. 

Tt was ouly a ft·w J11ih•:-: 1list:mt, at Kitty Hawk~ wht•r<'.- sC'wnte('n 
n·ars a;,!·o_. th<• \Yri~·l1t Urothl'r,.: solYI'd the ap:<' long mystl'ri<•s of lm
;11a11 Hight. ..:\ few fri<'ml,- will lw takPn np from Charh•ston during 
tlw stay. and th<'lH'P on to ·1 >aytoua and Palm BPach. Latt•r a jaunt 
:H·ro,.;s ·t;l Cnha, to Porto Hi<'o, all(l to San Domingo. P('rhaps a 
w«~ek \; stay in tlw \V <·st T nd i<•s and t hPncC' down th(' East Coast of 
Central . .:\meric·n, oypr thronp:h tl11' Panama Canal aml up along 
tlte \Ye:o:t Con:'1t. to R<•nttlc>. llnrinp: the snmm<>r of HlHl flights to 
Cnlm nml11p the Pn(•iiie Coast W('l'l' made . 

. As a ,.:porting Vl'hi,•lc·, the dirigible is coming into favor, bearing 
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to .d1P aiqdaJH' =-•mw\\·hat rlw ,.;auw rclaticou a~ th<' slower yacht hears 
to tlw ,.;wi ft "JH·•·d hnat. 

Jnti'J'Ilati•lltal air,.;hip l':t•'~""' will •·<~JIH' iutn YOg'\H' aud ri,·al 111otor 
traek r:will;.!. Til•·"''' will h .. in ··Ia~..:,•,.:. tlu• :::IIIII' a::: motor raeinf! 
i,.; di,·idt·d int" ~roup,.: in a•·•··q·.Jan•·P with euhic di::pla<•PIJWilt. or a:: 
yw·ht,.: an· l'atl'd. hy lt•IJ;.!til. Tlwn• Ita,.: hP<'Il II•' air:=hip raeiu)! sin<'e 
I ~it:l!t, Inn f, n·o·i~u !-!• ,,·,·rnnH·ut:-:. latt• in 1 :•I :1. \\'t'l'l' planning I'Olli}Wti
tiou l':th·Hiatt•d t•• "' iruulat•· tl11• tlyiu;.! gam(', H•'t only from the ::port
in;r point .. ( ,-i,·w. lottt f .. ,. tlw dt·n·l•lJ>lll<'llt .,f li~ht<'r-th:m-air craft. 
~\irpla1w J':l<'itl;.!" i, t!.•tinitPly P,.:taltli:=lu•d iu p•)pul:Ir fn\"IW. 

OuP ol•:-'l:wlt·. iuad•·•ptat•· Iandin.!!" f:l<'ilitic•::. whio·h :=too)d in thf• way 
of tlu· lllll'lllal d•·n•J.tpllll'nt olf ,.;pnrlill;.! ain•raft. i:: ht•in~ l't'lllO\"t•(l. 

Fortnuat" i,.; l11· whn Ita;-: :-:utii··it·Ht l"<l•11ll 1111 lti:= country t·::tate t•) eon
~trul't a h:tll!,!':tl' and lay ••nt a landing tir·hl. nr whn ha,.: n bod;· of 
wakr Jll•ar lai,.: hmw·. ll]mll whic·h hi,.: tlying hoat ma;· alight. Hcal
izin:! both riH' lH't·•l aud thP in,.:i:-:tPnt dPmand. eitit•s thron:!hout the . ~ 

l'nitl'd :-:t.tt•'·" art· prt'Jl:tr·iug llllllti.·ipal air harho1·:: fnr pnblic use. 
l11 m:wy plat•t•,.:, JW•l\·i:-:inn i:: mad•• for tlw ::ltvltt•r ~)f Lind and watc>r 
aircJ·aft :t)l(l it i,; plannt>d tn nlft•r maintt•n:mcl' fat·ilitiPs wh<•r('\'l'l' 
po,.;,.: i h 1 c·. 

Tlw flying :-:port:-:man ha..: f•lllnd a way to ntiliz0 tht• inland wat<•r;; 
of thl' rnitt•d ~tat!':-' in a \\":1,\' 111Hll't':llllt of h,\· thtl:'l' who impn.wcd 
tlwm. .\ll the~ w:ty dnwn th<· ~\tlantie Cn:t::t thnt' art~ protect0d 
\\'[tt<'l'W:tY."', wlti,•lt \\'t'l'e dt·=-i!..!·nt•d to can·,· :-:ln\\·-m~wiw . .'.· ,.;nrfat'C' craft. . ' ... .. ..._ 

Thi,.: tran,.:po)J't:tti••n, hn\\"('\'1'1', Ita,.; 1H'\"t'J' dt•\'l'l~)}ll'<l :mtl it i:-: t•ntirf'lv 
prohahh• tltnt". in tl~t· 1\P:ll' fnhtr•·, tit(':'<' inlawl watt'l'\\'ay,.; will h~ 
mnn~ ~PIH'r:tlly n,.: .. .] hy tlyinp: l10ats than hy harp:t•:: o1· \"l'Ssd,.; nf 
sirnil:11· slwllnw draft. lnd!'l'd, 111:111\' h<·lit'\'(' th:tt till' th·inQ· hoat 
and ltydt·••airpl:tll(' ha,.; di,;tirH·t atlnt;tt:tp:(•,.: ol\'01' thl' land. m:~chin<'. 
whl'n it <~tolltt'S to ,.:purt. Fol!' ntH' thin!.!', 0111' lll'\'l'l' 11l'<'d:: to S<'<'k ont 
'I lattdin!..!· pl:t<'" hut i,.; alwaY:-: withi~t .Q'!idin!..!· di,.;tniH't' of ,.;afC'h'. 
·.\!,!·ain. l;ydmnit·plallittp: proyi.J • .,, nil tht•~ thrills of motorboating ~to 
whi<'h :11'(~ nddt·d r:tr!•r .in.'·,.; of adnal tlight. 

Jlo\\"f~\·1~1·~ e:wlt typP nf mac·hinl' to its propt'r plact'. \Yith th0 
developllll'llt of lunding Jjp)([s anol with tlw imprOYl'lllcnt of land 
typ<"s, tlwir 11:'!' fm· ;;port is inercasing rapidly. ::\[arhin<'s haY<' 
been den·lop<"d with \'<'r_v lnw landing speed. Thi~ nw:ms that in
stead of a ltng<' ii<'ld lwing required, a comparatively small harbor is 
all thnt is uecdecl. 

.All th i,.; is in prot·Pss of <'Yolntiou. Before long we shall see 



.. 
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:-:put·t,..Jlll'll attol """ll~·t·,- ''"IIIJ>Ptill!! :tlll"ll!! thf'lll:'t·ln·,: and with army. 
na,·y and ""Jl'''"ial Ji~l~•t:-:. in rlu· t• . ..:~:~hli=-lnnent of liP\\' :.:w·t·d, duration. 
altitudl' and ··lituhitl!! J'l•t·nrd,..:. 

Lilli!! di:-:tallt''' f••nriu!f. aft•·•·-diHtwr ,:pin,.:. mnrni11!! bracero:. will 
t'lllllP illttl ,·.,g·w· .. \in·raft f .. r g-olf, H·Hni:.:. polo atul rlie game:>. 
fril"ndly hrn.-'lll•,.;: ,,,·,·r tlw ri,···t·: tlyi11!! to tlu• hnnt- aircraft off('r 
•·•Hnf••t·tal.l" plt·a:-:ut·c-. t·xhilaratinll, ::pt·<·d. limitetl only by the ever-
llt•t'ill;I )llll'iZIIll. 1>' .. • 

.\1>\'l·:l:TI:-I:"\t; .\:"\11 l'I'IILH'ITY 

I )ne;-; hu . ..:in'"""' l ... )i .. ,-.. in ad,···t·ti:-:in!! ~ 

I )np,- it III'Jj .. ,-,. i11 a•h· .. rti,-iHg· wht•n ::neh pnhlieity ean he com
J.inPcl with :-:PIIit•!! !fll•H),.;: nt· makin!! quil'k •h•lin•rip;: ~ Th<' :m:.:wN 
ha,.; a:-: it:-: c·•ll·nllat·y th•· 11:'1' llf th•· ait·planP. a,: t•lnthing. chC'wing 
gum. :-:pat·k pln.!!. IYJ'''\\Titt'l' and i .. HIIItain })('II mnnnfaetnr<'r5 and 
!lt•partm£'nt :-:t••r••,..: h:n··· pt· .. ,· .. n t•l th•·ir ;;atisfadion. In repeated 
( 'nrti,-,.; aiHl .\t•t··•tnariH•· tlig-ht::. nntahly Oll<' whieh thl' ~\t'rom:uin<' 
maclt• to ( 'td•a awl thP ( 'ut·ti:-::-: t•• St•w York fr,,m l~n1falo. th<' ntilit_,. 

of ain·raft i11 :tth···rt i:-:in!! and pnl,Jil'ity opt>ning tlH• way to g<•twral 
)m..:in<•::,.: 11Sf'"' ha,- lH'Pll dt•tnon,:tratt·tl. 

( 'ollliiH'l'f'ial plwtng-1':1 phy i:-: anotl~t•J' ,,f thl' p:<'tH•r:d hn;;in!'S:' uses to 
whi<"lt airt·raft ar•· lwill;.!' put. "\ .. rial photograph," as a whol<'. in
f•lwling- <"•HllliiPl't'i:tl work. i;: of :::n<'h impnrt:11H't' that a :'ectiou is 
di'YOt<·d to tlu• :-:ubjP('i ••1::-:PwhPrt· in thi,- t•lwptl'l'. 

Xt•w,.;papt·r:-: han· lH·<'H quit·k i•l atl•,JH tlw ai1·pla11<' in th<' g:ltherinp: 
flf 11!'\\':', tlH' taking- of photllg'l'aph::: and tlu· t•irenlation of tlH• \'arious 
j:,:,-w·;;.:. hntJI(·diatPly aftPl' a marine :wl'itknt of t•nn:-iidt•rahh' pro
portitJn off ~'\Pw Y.n·k City last :-:nmnH'l', tlH· m:lllagt•r nf one of the 
lnl'g'(',.;t pre;;,.; a,-,..:,wiatinH;; t·:tllt·d tlw utlit·P of the ~f:mnfactnrers Air
l:t·aft . .'\,.::-;oc·iation. 

"SOIII!'tilll<' \\'(' :II'(' o·oino· to lll'!'d :1 Jh·in·.·· lllal'hinl' l}lli<'k ~· hn .;;aid 
~ ~ I ~ ' \. ..._(. ~ 

,; and WP wn nt i.o knnw whPn· ntH' enn alway::: he had and how soon 
it !'an hu 111adt~ rt·ady ftll' our 11:'!'.'' 

This s<·n·icc i,- now :1\'ailahl!•. 

AI Ill:'\!: Til I•: EXECTTI\'E 

\Yhy do W!' pny t•xtra fan• to rick on fast trains, or why pay 10 
('f'llts additimwl for a SJH•c•ial dPlin'l'," ldter ~ 

In ill!' oln·iou,.; :msw<'r lic•s tlw rea,.;on <'Xecntiv<'s, who desire to 
kc·<'p in JWl'."tmal tnneh with hr:mehes, have fonml m the airplane a 
HIPallS of transport superior indeed to rail. 
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.lu PXt•t·ntiYP wnrk in rural c'IIIIIIJI\lllitit·:-:. thl' airplan<' has alr<·ady 
lwt·Otllt' t•:-<tahli:·dll'cl. :--;alP:-: iu c·on~itlc·ral•IP nmnhl'r han' h<'<'ll made 
to cl\\'tu•r:-< nf ;...'"l'c·at fann=- autl r:ttll'lw,:. and to .. i) and mining operator=-. 

~\mnn;:r thl' mi:-:c·f'll:tnt•nn:-< n,:c·=- t•• whil'h lm~int•,:,- i:-< phu·in;,! airernft 
lll:t,\" })C' mc•ntiotwd till' c·xplclitatinn of rPal p,:tatl'. "\ Xt>w York firm 
had a c·lil'ut whn wi:-<lu•d to huild a lwwl. l•nt wa,: lllll'Prtain a~ to 
th1• loC'atiou propt~,:l'cl. llcl\\" Wt~llld it )n .. k wht•n :'l't. in ,:m·rmmd
ill!!=' of whit·h l11· had :'!'I'll I.nt Jitotl•·. awl that frnm tht• ,:trt·et or a 
IH':tr-hy ronf ~ ~n tl11· tirm c·mpl••.'·,•d a t•nllllllt'l"('ial :tl'rinl phntO;.!

raph"r. attcl tltl' tric·k wa:-< done•. 
CrPat. t'llll:"trn•·linu prnjl't't:' art' h<'in~ waic'hl'tl !t'cllll tlu• air. e_it,v 

illlpt•cn·t•IJwllt" arc• lu·iu!! pl:llllll'd anll tJJ't' aJJtl P"l"'.'' patrnl,: c•arril'd 
out. Thl' :ti'I'ial amhnlant·•· }u1,- ] 11 ·c·n ch•ntcm~tt·:~tc•d Ill tht> .\rmy and 
in ·~i,·il pr:ll'ti:-<t' :lllcl in at lc•a,:t ctlll' J}clt:Jhl:· lll:'f:llll't'- at ( 'oqm:; 
Christi~ 1\•xa..;- ait·plam•,: ha\'C' ht•c•n u,:t•d tnr tlnud l'l':'t'llt' work • 

• \EJ:L\1. ~1.\IL :O:Ei:\'ll'Jo: 

Tlw At'rial )Jail ~ .. n·iel' of th•· t~. ~. Po,:t Oftit•P ·lll'partnwnt ha~ 
hc•(•n in opPration daily. t'X<'Ppt ~nmlay. hl't\\"('l'll XPw York and 
\Ya,:hin~rtou fnr Pi;.!htl'••ll Illlmth=-; and lwt\\'t>Pn Xt>w Y nrk and Chi
cago daily for =-ix month:-:. It hn=- bt>t>H 5\H'<'l'~::fnl from tlw start. 

To-da.Y, tlu• ..:\<•rial :\!ail plan1·s art' tlail_,. t•nn·rin!-!' a total distance 
of L\Hifi mil<·:-: of t<'rritcn·y :nul arc earryin~ an ag:g:r<'p:atP of ~~100 
ponnd;.,; of lt•t tt·r;.,;. 

Tlnrin~ tht• ]a;:t fi:-:t•al :'"••ar~ n11l,Y -1-...t- }WI' t•<•nt. of pnssihll' trip:; werP 
not attc·mpt('tl. awl that tlllt 11f a tnt:tl of 1 :::'.:l 10 milt's. ThPl'l' werP 
tlow11 .l~f\~~;;;-, milP:o:, a pPrfm·nwiwP of \1~.-;-:; p<'r <'l'llt. Durin~ tht• 
;o;aiii<' pPriod tht·rt• Wl'l'l' nnl.'· ;;7 for<·vtl landinp:=- dnu to met'lwnical 
trclllhlt•;: in Hil!ht. 

lu tlH~ opt•ration of tlw ..:\Prial )lail for m•arly OIIP yPar :nul SP\'<'11 

mmitlJ:;, l'tl\'C'ring -1-0i'J,;it.i:l mih•s of ih·im!', th<'l'P han' hl'l'n lost but 
\_ .. .. " 

four pilot~ in ~~rashPs_. a ratio of om• fatnlity to 101,:1\ll mih•s. 
The rPccption whir·h thP APrial ~lail ml't, whpn tirst proposed, 

~[ardl lith~ 1!11 ~, \\'as similar to tht> popular inditft>rPnce displayed 
hy tlw Am(•ri<~an ]Wop1<• for yt>ar::; toward tlH.' airplmw itself. Con
gress rPfns<·d to p:rnnt an appropriation of $;10,000 for aeronautical 
CXJWl'jmc>ntation r<•qn<':StPd hy th<• Po;:t OfHcp DPpnrtnwnt. As a re
sult:, it was not. 1mtil six ypars lntPr- )lay lflth, 1018, thnt thP 
tir£;t .A('l'ial )ln il rontc was e£;tabli::;hed hPtween Nt>w York and 

\Yashington. 
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~\gain f.,ll.~wiug· a 1'11\11'"''' .'i111ilar t•l that trat•£•d l1y tht~ airplane 
it,-pJf, tht· .\•·rial ~Jail dt•JwHJ:'tratt·tl it,- w~u·th. artlll:'t'tl the k<'ene:::t 
iutt>rt·=-i. anti. within =-ix nJ .. nth=-. wa,. ,.ougbt hy rt>pr<':'<'ntati\·e citic:; 
in Inauy pa1·t:-; .,f tlw l'nitl',J ~tatt•:'. Tht•J"t• i . .: no donht that th<' 
_\t•J·ial ~!ail ''"'k a 111aj .. r part in awakPnill~ tlw t'Oil . .:t•inn.:iiH'-3:': of 
.\ llll'l'it·a 1>1 t Jt,. fa,·t that t'"lllllll'l't'ial a~"l'•lll:Jntie,; ··had arrin•d.'' and 
wa=- di::pnting· tlll' lll"lltlJl•lly hitlwrto hP!tl hy rail. road and water 
tran=-p•lrtat i .. u. < l11 ~I ay 1 ;~rh. 1 ~11! 1 • thl' .\(•rial )l:til wa,; e:::tah
li::IH·d lu•t\\'t't'll ( 'ltit·ago a11d ( 'lt·Y•·laBd and on .July l:;t, 1\11!1. tlw 
rnllt<· lll'tWI't'll < 'j,.y,.Jawl awl ~,.,,. Yllrk wa:'- OJH'nt·d. ~\:; thi,; hook 
!!"''" to P~'~'""· < 'uug n ·,.,.: i:-; t·ou,- itlt·ri II;! a *:;.ono.non appropriation for 
tlw ri;;l'al .'"~""~" t'<lli\IIH'Il<'ill;.r .July 1:-:t. l ~ 1 :!0, whieh will permit the 
lljll't'ation of •lilt' J'••lllHl trip daily hy the ~\erial ::\Iail between the 
folluwi ng· p<~i 11 t": 

~ ('\\' York- ~all Franl'i:'t'tl, 
Pitt:-;hnr_!!- -- ~r. L•111i"'- 1\.an=-a:: C'ity. 
1-:n::ton- ~ 1'\\' Y11rk. 

\Ya.:h i ng·t, 111 - .\ tla 11ta. 

Tim" tltt· t•untiw·ut will ll(· =-paHHt·•l from East. tn \Y<':'t. and from 
)\orth t•) ~nntlt. 

~Ttl!:\' I IF ( )J'Et:,\Tltl:'\~ 

\Yht•n tlll' .\t·ri;d \I ai I wa,.: t•:.:tahli;;hPd, it was 1 • 1mdnc>tt~d by the 
\\'ar l>••J>ai'tltH·nt in l'<lllllf't'linll with it::: work of training m·iators. 
ThP ,.;(·t·vi<•r> t•tmtinw·d und•·r rlll' military until .\ug;n:'t lOth. 1\118, 
wht•n it wa,.: takt•n ow·r by t\11• Pnst Ollie>!' Dt'part;m,nt and placed 
11111\l'r tlw inlln<•diatt> din·etio11 nf Otto Prat:g;t•r. Second Assistant 
Postmaster < ~l'lHTal. ~ 

TltP only ('qnipmPnt available at that tinw- th<' war still being in 
prop:r<•,.::::- '.'·:~:: :->nel; as <'tH!ld ~H~. rt>ll':tsl'd l1y th:· . .:\rm.'' _Air S_enice. 
A ft>\\' ( ',n·tt,;,.: .J. :-\.--1-1 I tram111p; planes. eqmppt•d w1th Htspano
~niza Pllp;ilH~s. and having· a t•apa<·ity of :200 ponnds of letters were 
ol>tni1wcl. \Yith the sigHiHg of tlH· armi:;tic>l' a 1mmlwr of ne Havi
Jnnll -b a11<l Curtiss H.--ls wer<· tnrnPd 0\'l'l' to ~[r. Prneger by the 
_Army and in tht>::t• -WO pon11ds of mail \H'rc carried. The Curtiss 
111 acl1iw·,.: pt·rformt•tl rc·nwrkably, hut the De liavibnds, designed 
whollv for war ]Hll'JHl:':l'::, beked tlw strl'Hgth necessary for commer
c·in1 tiyiug-. :Bnt tho Post OHieP Department ltncl no funds at that 
time with whi<·h to dt•\'Plop strietl,v mail-carrying types; it had only 
the snrp1ns military C'tluipment from which to draw. 
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The . .-\erial )l:til !"t•JTil''' tiH•J'I'Ill'"ll ,.:f't al•out tl':llt"'f.,nuiu!! th(• \\"at 

lll:t<:hilll'. ] f:O: :li'J'IIIJ:IIIf·il•:tl I'IJ;_.dlli'('J',..:, I'IHI}II'I':tfillg' WitJ. rJII' :O:!Hff «i 
thn L. \V. F .. Ent!·in~·~·~·iu!! c· .. lliJtany. dl'\'1'1"1"'" ,.J,au;r''"' whi('h ""' 
l'llltr·d in a c'nlltparat in·ly :-:ati . ..:f:wtory pl:tlll'. .\ Jlllll'lt ~tt'ollg·t·J' laod
in:,r ;rear w:t:-: :-:uh:-:titHh·d. till' fu,.:c·la;r•· wa,.: ,.:tn'll,!!rlll'llt'd :nul thl 
('C)('){j"lit :tlld 1':11'~11 ('IIIIIJ'al'f·llll'llfS \\'1'1'1' 1'1'-:tl'l':lll;.!l'f). f f \\':l:o' thi,: ""' 
huilt. "l'ltip '' that ••Jia),J,•d tlw .At•rial :~Jail ~~·JTi<"c· I•• 1'\"oln• tiM' 
lclll~'<~l' and Jllol'l! ltazm·doH:-: .\' 1'\\' Yo1·k-< 'ltil•:t:.::o :'1'1'\'it•(• 1111t of tbt . . 
\\'as1Jill~'to11-XI•\\' Ycn·k l:tlutl'atol'\' 1'1111. . . 

(fn )lav ·1 ;itlt. I !I I !1. tltl' :tllllin•J':':tl'\' of tlu· ",.:tah)i,.:ltJlll'llt o1f tht 
Xew 'Yori~-\\'a:·:lting-ton Iiiii' a11d tlw ~·,pc•ning· day "f tl11· J'nllh' bt'
twt'elt ('lti<·a~o an.) ('JI'\'I'I:IIHI. tltP }'Hhli«· \\'a,.: in,·it••tl to witlll':':- tl1r 

fli~ltt. of 1'111~ nr:1il plaw•:-: af I~Piuronf 1':11·k. \,•w York. :wtl ('nil('~'\' 
Park, \Vasltin~ton. 

The two airplaJH'~ tlrat tnok to tltl' :ti1· on thi,.: amri\'1'1':-'<11',\'• OUt' 

leaving \\"aslringfnn :11Hl cHIP l!~:n·ing Xt•w York .• wc•r<' ('lll·ti,.:,.:-Ili~· 
pauos, tlH) saHw tlwf· c~:IITit•d 1ltc• mnil a \'c•aJ' lwfnr<· aiHl hacl lx~n 
consta~ttly in f"IH) l'C~J-viec! pu1lc·cl },y till' sa.Jllf' JHntor:-:. Oil(• of th~·~· 
had been in tlw air :tfiJ. hom·s. f1\'i11p: ]0.7J(; lllil!':", :111cl hac! <':trnt>d 
,.._,. .. ( . . 1' 
·> t2,S~(i letf!•J'H. Jt hncl eo . ..;t, i11 l'PJTit~~·, p•·r lro\11\ *'i;-,, . ...;n, · \t'-

pairs cost $J~O. Thn othc•J' pla!H' ltacl hN•lJ in the~ air 2~:.! hour:'. 
flying 1iJ,OlR mih•s, allCl lwd carric·<l -IR;i, 1 ~0 ]f'tt('l'~. 1 t <'ost in 
scrvic(;, pc~r hour, $-IR)l+. Hc•pairs to tl1is m:lf'hinP cost $1,87-1-.7ti. 

Iu additio11 to the~ six plalJc•s with wltif'h f'lu· setTic•c> was o}H·Jil'd, 
and which W<!l'C in OJWI'atinn 011 .TuJI(• ~Oth, ] !)1 fl. thPr<' WNf' -1:? 
planes in service 011 the two rnut<>s in operation 011 that dat<>, uaml'ly. 
between '\Val'hington a11d N cw York awl Clc•vcdmlll and Chicaf!O-
48 in all. On ] )ec(~mhcr 1st there were no pl:uH's in service. 

NEW YORK-,VAHHJXGTOX HOrTE 

The record of the entire service between N PW York a1Hl ""ash· 
ington shows fl2 per ccmt. of performance during tltc cntir<' ;n~ar: 
representi11g 128,037 miles trav<>led and 7,720,8~-0 lettc•rs C'arried. 
The revenues from airplane mail stamps amounted to $1Gfl,700 :nHl 
the cost of service to $137,fiOO.OG. 

The average flying time between Belmont Park, New York, nnd 
College Park,. vVashington, was 3 hours and ;,o minutes, while tht' 
time from ~Vashington to New York was 3 hours, 30 minutes. The 
discrepancy is dne to the prevailing wiuds from a westerly direc
tion. One round trip was made daily,. except Sunday. A stop for 



antl drops pouch 



40 

cxclumge of mail wa~ Jnad<• at pJ,il:u!.·lpJ,ia c·:wl1 trip. l:y thi5 
SPrvice mail hPt\\'t'Pil ~'\1'\\' YoJ·k awl "'a,.;hin!!'l"n wa,.; aclYaiJt'l'cl ~and 
V:.! to :J hour,.; nver ITai11 =-'<'1Tiel'. l11 aololitit•n '" aiqtlaw· 111ail th('r<' 
is dcspatciH'd daily fJ'oJn \Ya;-;hin!-!"ton to -:\"w Y·•rk l..rtt-r IHail from 
SOlltherll points, <'OIJIJI'I'tion 111ad1• liJI fot I':IJTit•l' l)i,tl'it•(,.; in x('\T 

·York, whic·h mail i,.; dP)i,·<·r"d in S'l'\\' Y .. rk tlw ,.;ant<' afflornnotll in
:;tc·ad of the~ followin!.!' IJI(II'Ilill!.!'. 011 .[ uh- I ~It h. I ! 1 1 ! 1_. tiH· ,.;t•lp :1t 

Philadc·lpllia "':IS cli,.;;•oJJiinw·d: alld by c·h:.ln;,!in!-!· ty)H':' .,f plant•:-; the 
flyiug time lw:-; lwc·n l'l'duc·Pd ::o Jnillllfc•,.; in P:wh dirt'<'linll. 

XE\\' Yttln-::-1'11!1'.\t:lt J:cii'TE 

The A(~rial :Mail bc~h,·c·<~n ('lli<·a!.!"o :~wl < 'l"n·land. lw;,!lln -~lay l;•th. 
1!Jl!J, :ulvauec•d tlJc• <'HI'I'i<•J' <1 1 ·}i,·1 ·~·\· 11f lt•tt1•r,.; at ( 'lt•\'t•lallcl :111d Ho5-
tou by 10 hmtrs a)l(l at AI bally, ~\-<'\\' Yol'k and ~prin!-!·fi<·ld, )Ja~~a
chnsetts, G l10ur:-:. 

J\[ail from Ha11 F1·mwi:-c:o and tlw <·uti l'l' I ':ll'i ti<' ( 'oa,.;t ,.;tatt•,.;, fnnn 
Honth Dakota aud :KoJ't·hPJ'II lllinoi,.;, fr11111 ;..:, .rtlwl'll ~I iHu<•:.:ot:l and 
N01·theru \Vi,.;eoJJSin, from :Xorth I lakota and .~lnntaua awl frmn 
Kausas City a11d tlw <•ntiJ·<~ ~nutlJ\\'<':'t, put 11n t•<•rtain train=-. n•:H'ht'<l 
Chicago in tin11• to mak<· <~ollnr·<·tio 11 with tlw ~\<·rial ~!ail t':l5t 
hound. The A<·rial ){ail fl-o 111 tiles<• train.:; j:-; tak<'ll din·l't t~• the 
Aerial J\[ail fit·ld. lTndPr tlti:-; lll'l'Hlii!:"III<'Ilt, this 111ail i,.: tJ,•]in•rt>tl 
in Cleveland awl Hostou 011 aft<•nwo;,' <l<•lin·1·i1•,.; in,.;t<•:td nf tlH· ftll
lowing moruiug. .At .Alha11y, S 1·w Yo1·k ( 'ity and ~pringfiPld. ~~a~· .. 
sachnsetts, this mail eatc·hPs 111orniug· dPlivPJT iu,.:tP:ul of tl11• :tftt•r· 
noon following·. · · 

l-etters mail(•d in K<'w York City in tilll<' for St·\\' York C'!'ntr:tl 
. Nr 1r I . - . · . . 1· ., train 0. .J, <':tVlllg' at :1: !11 P. ;\I. l'<'III'IJ ( 'IJH'Hp."O Ill hiiH' . Ill' •I 

o'clock afternoon delivery l>y carrier inst<•ad of dw following- m·n·n
ing carrier delivery as would he the cas<~ if s<·nt tlJroup:J, l•y 11':1 in. 

July 1st, the full airplane route New y ork-Ulevelaud-C'hic~ag-o wa:; 
, officially opened. 

NEW IW"C'l'ER AND EQriP;\IEXT 

The Aerial J\IaiH;~ervice~ hy early fall, 1 !)l!l, wns confrontf'<l with 
two problems- the estabhslnneut of new rontf'S and til(' cl<•ydop· 
ment of new equipment. The f'Jll•·iiJCf'rs of tlw ,\erial )J"ail ~<'1'\'iet•, 
cooperating with the Army Air N~rvice all(} with nmnicipalitie:-> had 
laid ou~ p:oposed lines to the :Northwest and to San Francisr·o. Thi~ 
was prmc1pally a matter of ch'tl·t' 1 t lJJj,;;}Jino· necessary tcr-

< mg ant es :1 · o _ 



1. Loadi ng :Mail in Curti ss R .-4 . 2. D .H. plane with mail compart ment. 3. 
T ra n. ferr ing mai l from tru ck to ph~nc. ..1- . Hcaclf{ll a rter s of Aeri a l m a il at 
Belm on t Pa rk , N. Y. 5. Gen eral view of ma.i l field, Belmont Park, N. Y. 
G. Aeri al mai l pilots l ooking o\·er the route. 
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minals. Then came an interesting and hi7hly si~·uifiea:.t t>Xperi
ment, conducted with the cooperation of thC' lnt<>rnatinual ~r <'rl'antiJt" 
:i\Iarine, Operators of the "~hitc Htnr Lin<', and tlw Acromarine Plane 
and :i\Iotor Company. 

The experiment consisted in dropping a mail bag- from a flying 
boat onto the deck of a liner at sea to ('XJWditf' the movcuwut of O\"(•r

seas mail which arrh·es too late to be delin·rcd on board otltJ.!oinl:! 
steamships. 

A special chute was constructed on on<' sidc of au APJ'nmarint> 
flying boat to permit the dropping of a mnil hng whieh wa" c·ndosed. 
in a water proof container. To the latter there was attaC'lu·d a thin 
steel cable, 200 feet long, the othc•r C'nd of which had sc•\'<'11 short 
branches, each weighted with a two-pound hag of shot. Tlu• itlen 
was to have this weightc<l end wrap itself around the :'tay runuin!! 
between the fore mast and the fore main mast of the steamship wlwn 
the trailing cable would strike it, and thus jerk tlw mail hag- ont of 
the chute in which it rested ou the fi,ving boat. To lessen th(• impact 
on the stay, rubber band shock ahsorlwr:; were inserted in thP eahlt>. 

After preliminary experiment:", conducted at the works of the 
Aeromarine Plane and :Motor Company, hacl conelnsh·cl.v Jn·ovcd 
the feasibility of this scheme, it was decided to test the .Ac•rial )[ail 
delivery under actual operating conditions. 

On August 14th, an Acromarinc flying boat, pilotf'd b,v C . • T. Zim
merman, took on board a mail pouch weighing 100 pounds awl, des
pite a 30-mile gale and rain storm, flew out to sea after the liner 
Adriatic, which had left 11;'2 hours prcviousl,y. 

The pilot caught up with the liner near the end of the Amhrose 
Channel. After the weighted end of the cable traili11g from the 

1 seaplane had caught in the liner's rigging, the mechanic pullc·d the re-
1 ,_ lease device and the mail bag fell into the sea along side the vessel 

·as had been expected and '~-s ~;~afely hauled.n.board. 
· 'rhe importance -of tl1is- remar~ably successful experiment, which 

was carried out under adverse weather conditions, is obvious. David 
Lindsay of the International :Mercantile :Marine Company stated 
that if this method were adopted by steamship companies, fully 18 
lrours could be saved by transatlantic liners outward bound. Not 
only would it be possible to transfer late mail to tlw steamship in 
this- manner, but the steamers would be· able to take on cargo np to 
the.la~t m~n~ent before sailing and then receive tl1e complctC'd m::mi
fest by seaplane delivery far out at sea.· . Tlw ~xperiment caused 
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several st£'um:;hip lim•s to tak<> airc•raft into consideration in their 
plans for tlw futur<>. It undoubtedl~· ha5tencd tlte deci:->ion to estab
lish rnited ::-:tat('s-C'uba air :'('r\"i('(', })('('3\lSC of tlte attention that was 
attracted to a('rial tr:m~pnrt O\'Pr th£' 5('11 • 

• \. C~\X..\1HAX" 1-:XPF.JU:'\IF.X't· 

ThE' Canadian Gnwrnuwnt i5 dPsirou:- of promoting the .Aerial 
:Mail. ·· 

To ''· E. Boein!!'. PrP::itl<•nt of tll£' Bol'ill!! ~\irphum Company of 
Seattle, g()(':; tlu• di~tin<"tinn of having first <'arri('(l i~1ter1~ational ma~l 
in :Xorth .;\nwri<.'a. On )lar<·h :3rd. 19l!l. )fr. Ro£'mg. m one of h1i' 
s<'aplanes, a('eompani<~l hy Edward ITuhharrl. itssistant pilot, flew 
from V atl('OUY<>r. British f'nlumhia, to SPntt'l£'. a dista~u~e of 200 
miles, with a bag of lPttl'r mail. Th<-' trip was authortzed b.'' the 
Canadian Post Offi<'<' aiHl the bag was officiall:'· r('<'eh·ed in Seattle~ 
by the mavor of that <.'itv. 
·-·-x;--a-· re~ulf of this fliglif; mail <'Ontr;1ctoi.·s in Aliiska- nr~ hiY~sti
gating the possibilities of using tht' airplan(' instt>ad of tht' dog sled. 

Wbile oceanic mail~ w<>re lwinO' }llaunc>d. it became evident that e 
multimotored cargo ships must be provided if the ..:\eria11Iail Serv-
ice was to reach ~an Franciseo. Thus tl~e Department set about 
the construction of fclurt<'<'ll two and thrN' Tli:'pano-Sniza or. Lib
erty motored airplanl':', rau~ing in cargt~ capacity from L:iOO to 6.000 
pounds; according to t~w lt>u~th of tlH' tli~ht. ~ix of these great craft 
have been built and tlelh·ered h~' tlw (1h,nn L. 1Im·tin C'ompan,Y and 
four are under constr1wtion at the plant of the Thoma~-l.[orse Air
eraft Company. while th_e L. ,V. F. Enginc<'ring Company is build
ing others. }\111 d<'scriptious of thc:-<' cargo " ships ·~ nr<' printed in 
Chapter VIII. · · -
- 'Aiil)ther notable e11gii!cering d'i''t·elopii1ei1t carried 0~1t. bvtl~e-, rie-__ _ 
partmf'nt in cooperation with thc> I •. W. F. Companv w~s the re
conRtrlwtio.n of a Dc Haviland -! into a twin-motor<'d 'plane~ which 
has developE'd a speed of 103 milc>s an hour, wili maintain horizontal 
flight wi.t:h one motor and carr.'· 800 pounds of mail. Thus the 
Aerial }.fail provides a conunc>rcial use £or more of the militar.v 
equipment accumulated during tlw war. i 

. Tlw Aerial -!fail-has been the ]~e;n.s· of developiiig.·· sCI.entiffc aids 
£or commercial aerial transport . 

. At th~ suggestion of the_Department, the BnrPau of Standards has 
(lcveloped a field-marking radio device which will enable a pilot to 
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land px:-wtly in tlu• <·<·ntf'r tlf rhi~ Iandini! field although it may be 
:3hn t in hy <·lnnd=--. rain. :'lltl\\' nr fo7. from an altitude of thn'e to 
f•ntr thnu:-:awl f,.,., within th.- proximity of thl· lif'ld. ..:\:; elf',·ated 
antf•mta :-'Y:"tl'lll:' ar<· manift·:::th· tlan!!t'l'••u:: to air tun·i!!ation. the . . . ... ·-
..:\prial -~Jail ~~·n·i<·P PXJll'rimPHtcd exten:"iY<'ly in radio trlm:'mi5sion 
aucl Jll'rft•ett•rl an tlllH'Illta nnly 20 feet high: highly dir<>ctional and 
admitti117 of ,.:]Jarp lllnin~ with l'('llU\rkah1l' tr:msmi~::ion re~nlt='. 

Tlw in;o:tallatiun nf hi;.d• powC'r<'d ::tati•HI~ in tlu• Yil'inity of tlying 
fi<'ltls i:-:~ tlu·n·for(•, madt· po~siblC'. 1~fforts Ul'!' bl'illf!' made to pro
,-j,}c and pPrf•·<·i a pra<'tiC'al Yi::Hal ::il!nal whit·h will tak<' the plaee 
nf tlH' pl"''"'''llt andihlr• :"i!--'1lal. Thi=-- will l!rC'atly enlarp.-e the field 
of (lp<•ration. 

( 'omplt·t<· tPIP_!!raphie <'Uilllllllllieati•lll will ,.:hnrtl.'· hl' install<'d, 
t••!!·c·th<·r with trian!!·nlatinn :'tation:', whieh will allow the utilization 
.,f· a •·owpl"t" dt•:-:p;ltt-l•in!!" :-:y=--t,•n• wiHl:'P main fmll'tiun will makl' it 
po,.;sibl<· for di:'tant. point,: to lowatt• plane's <\t'('Ul'<ttl•ly at any lllOllll'llt 

dnring- tli;.!ht. I )j,:tant ''oHtrnl:-: al'l' al~n being llt·n•lntl<'d in order 
that tl11• Departnw11t at \\'a:-;hi11gtnn may g<'t i11 l'tllnmnnieation with 
any pilot in tlight by IIH'atl:' of radio tPkphotu• . 

..:\nothcr eontrilmtinn to aYiatinu i~ now being work<'d out with ex
ccll<•ut pt·o,.:JH•eb nf ~ll<'<'P:':-> iu tht• shap<' of a nnn-mnglll'tic and non
.,.,-ro::copw eotn pa:":-:. 
t:. 

:Exti'H~iYP <'Xp<'rimPntatinn has lH·t·n eomlHeted with rc~p<'ct to a 
new typP of fnr·l. ..:\irplatH·~ han· hP<'ll ilown on r(•gnlar daily 
sd•cdnh• on•r a period of :"Pn·ral month:-; with this ftwl with cxc<'l
len t I'P:·mlt:-:. 

The Ut•partmeilf ha;; hP<'ll k<•t•nly ali\'<' to the important matter of 
fire protedion and has <'tptipp<·<l its platu•s with tir<']H'oof bulk 
]tea d,; a ud t •xt i ngu isht>r ::;y:-;tPJIIS with erash rl'h·n:-:l' d<•viee. I lll]H'OV<'d 
firn protPetiun :-:,n;tptns an· hl•ing installcd in the larger craft now 
1111dcr cm1;;trllet ion. 

BAD WEATIIEH IJEFIED 

" The ~I ai I mn:-;t fl v ~· has lwPn th<' ordt'r; and the )[ail has 
flown. The opPratiou of tlH• scrYir<' <'Vt'ry day in the y<'nr except 
Snnday, between 'Yashington and X t'W York and tlnily between 
Cleveland am 1 Ch i.eagn, Pnc·mm t0ri tlf! n ll sorts of W<'nthcr ronditions 
nnd Ill(~ctinp; th<•m sn<•cpssfn11,v~ hn~ fnrth0r tl(•moBstratl'cl tlw prac
ticability of Pmploying thP airplnnl' for comm<'rcial S<'rvicc. 

The Aerial :11 ail hns h<'l'n mnintaiuPcl, t hronghont the year end-
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Ill!-! )fn~· 1-ltlt~ ·t !11 !1. with a rl'•·nrcl ,,f ~·:.! p•·r ''"lit. ;.raJ,•,.; nf t'Xt~ 
tio11al vioh•w•<•- frnm ·Ill to ti:-- wil••,.; an h .. Hr- and 111':1\'." Slklf 

Rtnl'III~ lwillf.!' <'lll'flllltfl'l"l'd and .. ,·,·r••,Jtll'. C >ut nf l.:.!ti 1 po-:'i .. 
trip:-:, l.:.!Oij \\"1'1'1' 1111tli•J'tak••l1, :111d n11ly .-,.-, Wl'l't• ,!f.fauJt,•d 1111 :ll't'(ll* 

of W<•athPt' I'<~JH.liti .. tt:-'. I ltn·i11;.r t·aiu. f,.!-!·· :-:1111\\", ;.ralt·,.; and •·lt•t:tri~' 
slfll'lll:-' .• J.;);, trip,.; Wl'l't• lll:tdl'. ()HI nf a pt~,.;,.;i],j,. t::.-..,11~1:.! wilt•,:, 1:?~· 

o:r; wih·s Wl't'<~ tlo\\"11. ( >11ly .-,I fnt·•·•·d la11din!!,.: wt•t't• tnad<• .mIt 
<'Oltllt of \\'l·:ttlu·t· :tltd !17 1111 llf'''"llllt .,f JJICtlnr tt·,ultl•·· 

J>ilot· .1". ·~1. ~I ill•·•·. who was fnJ'Ilt•·rh· a llantl llii'I', Jll:tdl' tit~• tli~ 
from PhiladPlphia t•; X•·w Yttl'k in a.( 'nt·ti:-:,.: 1~--~ with a -IIIII ho~ 
pow<·r Lilu•t·ty wntnt•. rising frntu th•· ti .. Id :t;.!"ain::t a -l:i-JIIilt· ~)r
nnd HJ'I'i\·inp: in X•·w Ynt·k tltn•u;.dt :1 J.liudin!! :-:1111\\" ,.:totJ'IIJ with 1 

wirul vPirwity rr•pnt'tt·d J.y till' wr•atltr•t· lntt•••att t11 lt<• ti:-- wiJ,•;-; au ho• 
:tlHl \\·hidt \\'a:-: ·1;; ]11'1' t'I'Jit. ;..!l'••ati'J' at tl11• aft itnd•· at whir·h lit' tlt•1f. 

Otu~ of tlu: h·:-;:o:OJJ:-i l<'ai'Jl<•d fJ'(IIII tlw "Jl"l':ttinB of th<' .\!'rial ~\l:til 
1l111·iup: tlu· vear. is tltat tlu• "h•mr•11t of dan!!•'l' that Pxi;-;t,.: in tbt 
trai11i1tg of 'aviat.,r:; in military a11d ••xltihiti.;;. flyi11;.! i:-; :dmo~t en-~, 
tircly abs<~llt ft'Oilt postal- or coJnlltPl'f'ia I- fly in!!. 

~lr. Pra<·gr·]-. in r<·pnrting to tl1•' P~~~tuw:-:t .. r c;,.u.·ral tlll' opl~nl
tions fot· tlw vent·. sa\·~ that t!H~ rr·•~ord of th<• .\ir .\Jail ~~·l'\·i1·P~ whi~ 
iuelwl<·s flyi1;g' at alti.ttHI!'s as ]ow as ,-,o f<'<'l" dtn·in;.r Jll'l'il)ds of liHlrkt'il 
im·isibility, throw:-: au int<·ri'Mill;.! li,! . .dtt on this q11••stion. D11rin~ thr 
year, more tluui 12S.0()() mill's wprc t•·an•l<•<l. Jill airplaut• C'art·yin~ 
the l\lail l~:Hl m·1·r faiiPn out of thP :-ln·, and th<•J'<' l1ad unt. h£'<'11 • 

siitglc d<·ath of an m·intot· iu eal'l'ying tl11·~ )Jail. 
Bctw<·en l\fay 1 :ith, 1 !t 1 !t. and Xon·HtlH•r 1 :-:t, lttt\\'1'\'t·r, three pi lou 

lost their liv!'s, dnn to had \\'<•atlwt· and low visibilit,\·. I lit·<·<·tiPn:tl •, 
radio will, in fllhll'f', Plirninat<· (~a;:;nalti••s ft·mn tht•sP l'llliSt':-', it i~ 
bc1icv<'d. The nul\' otll<'l' dPa th,.; h\· w·•·i d<>n t wh ieh h a V<' n<'<'ll rrt'(i 
were those of an :n~iatur wlw made :~ fli~·ltt to il<'mou:,;trat<~ hi:-; q11ali· 
fications as m1 aviator and of a nH•t:hanic who f<•ll ap:aiu:,;t th1' 

whirling p1·opel1cr of a ma.ehinc on the ground. Only two :wi:ttor:' 
have been injured seriously enough to he sent to a hospital. Oth1'f 1 

accidents cm1sisted mainlv of hruiscs and contusions suffered b,v 
planes turning ovei· after j'nuding. 

FonEwr FmE P.'I.TROL SERVICE 

The total surface area of the timher lands in the United Stnh'i:, 
including. mi.tional · :md privately owned forests, is C'stimated at 
550,000,000 acres, that is, about one-fourth the area of the whoh' 



Aerial Views of Forest Fires 
(Photo- Comtesy Forest Service) 
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cou Htr, ·. N xa ·t fig ur .· ar an1i la b lc 11 l'lr • i1ltal ,-alu 
timber .l and but th J.Tat ion:l l F r e:-;1:=, wlriclr <1 11 .J nn e :, tlt 1 
cov r d 174- :.-61,30:~ a ·n .c;, lr:w a total (':-:r imak 1 ,-;tlu , 1 f r ll 1 

$665,000,000. 
During 101!) apJrox int Dt ly :..,!100 0 0 a rc' of -~-;l£ i o n:r l 

lands w r · le.-troy d l y fi r· ; t lr C' ]a mage repr ·en ted a 11 ( t l -= -

$4,500,000, a nd a co. t t tlt Fr . t . ' -ni(' of figh l ing fi r s 
$3,000,000 . 

}rom 101:) to 101. in lu , iv fi re.- r d nr t•d th area 1f 
Fore. t hm ls by 4-, ., !J() , :~!l:) a r s ~w s i ng a Lnn :1g of o,- r 
000, to whi h mu ::.t be nddrd .oom , ' 1:.. 000 ,000 . p n t 
fires. 

It may be een tlt at fi r i.- g rndn aily fC'lling our wo l lan ds. T · 
burning of apj_ r oxima t ly 7,000,0 0 ncr . f t imber dnrin 
last five years con btuted n ot only a n imm e l int los;:; of ]j,- a 
prop rty, l u t a] o m erw e l th e :futltJ' f th rrr a t ::1 g ri c11 ltnral 3t 

oth er habitable r eg ion a. w •11. 
The D partmen t of Agricult-ur , thr ng lr it. B ll1'eau ofF r ' ll .. 

endeavor c1 :for y m· · to ·on ·er vc ·ta n ling- t imb ~ r. It \nl:; r ulizt 
that the denuda t ion of th e gr eat water-sh cL in the \Vrs t·, p l' rmit in_ 
ero ·ion and o·enera·l de.- lat ion, ·wou'ld in ti1t1 c, carry r11in to t h 1· i ~-: 
and f er tile vall y ·. Ref r stati on , . o long; n rg·lcctcd, could 11 t 
itself ofr e t th e incr a ing :yea rl y to1l by fi re. 

The :forest ranger wa.- for :yea r .- tlt c sole, frai l barrier behr 
conflagration and American f ore. ts. H i · p ict11rcsq ue fi ,0 11l'C; af)) 
or on horseback, was traced over m o11n ta in tra il s. li is vi .- ion ,,·n ~ 
limited to natural vantage points. J\l oving ·lowly, he was un, bl \' 
even to r eport a fire until it had ga in ed heaclwa;y. In ·fightin o· tlw 
flames h e was handicapped by his inabil ity to view the 111 eJJn d 
territory and stat ion hi s force.- accordingly . The increasi11g 1 ,~ ('~ 
in the national fore.- ts spoke surely of the ina.dcqnaey of tlr e surfar~' 
patrols. . 

It was at this cr itical peri od that the airplane appea red. Th · - '
partment of Agricu lture took the initiative and requested cooperation 
from the A ir Service. . Accordingly, · ~n~ .Jnne 1st, 1 Dl D, the aeriul 
forest patrol was established. Its scope of operati on s ince then hn>
steadily increased. So great has been its success, tha t the fire hazard 
is now practica]]y eliminated. Daily patrols, at first termed fllt 
exper iment, ar e now accepted as indispensable. In five month ~ th(' 
people of Oregon and C~tliforn ia have come to r egard the airplan 
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a ab. olute prote t i n f r ]i f and pr p c r ty in tit< r a tindJC' r r a 
of th e a.· ad · a nd th ~i rnt. 

The t e.-t. by th rmn cn t bav • coll\·inc •d th hwo 
companie that th y 11111 t han' ~ irnil a r S<' n·i <' . 
under to cl t ha t th p r at·- wi th. t h<' . 'ta rn 
in cident t o the p:ltr.ol. x·o n lll Or c t han t lt r lu mlwrrn: tn r nli 

k eenly tl·r limit<tt io rr .- of t ransp or ti1t ior1. JT c s p •n ls 
hor. ·el ack o·oino· t .an I f r m 1'1r e ra ilro;t d (·e n t< r,.; . 
portant eh'll nt in hi w rk. JT('l'e a~ in t ] l(' riti <'.' ' · t im m .l 0 

mon y ." V\ hat t iring m r c mthrra l, t lr r dc1n', t·ha n fo r him t 
bine hi .- private fire patrol wit-h l l'i\·atr tr:1ns pr r !atinn ~ Thn ' .' w 
n cys of many day s irr th o ld way ;:~ ro r c·du(·f'd to lt ot rr:: in the n w. 

Th e aeri al f or . t patrol prf'. cn t s a11 inrpr<'s . .;; i\ 0 <' cnnt ra::r ·1 N\Y · 

gen eration ·. The r ang r i .- bound to tlr o o;rr th ; th <' n\·iat r 
above it. At best th e r anger '.' horizo n is a few m ilc::;; t lr · ana 
is lord of a va.-t dom a in , yet both ar typi ca lly .Am ori cn no 

In th e airplan ·i t pil ot and obs l'\' C' l'o T h 1 il ot foli o\\·;; 
cour.-e ; the obs rver, wi th bi . g la. se mrd 111ap, .-can s tho Lind~ · 1 ° 

After a f ew week · b - be om e-- so ·l;:ii-ful tkt t ho ca n sp ot ;t 1i r th ir·.' 
miles or more di.-tant d ctermi11in n· 11 0t onl )· th e locat ion , bu t ·In":-·-

' h) • 

fy ing it a.- to degTee a11<l p os.- ibl e cau .-e. Tra\'c ling at :m '1\1:'1':1:., ' 

speed of a mile and a ha l£ a miuut· , t h ohs n •er nm st look nnd bin 
quickly . But, a fire di scover ed , h e can . oon r eport ito 

Then again, in ac tually :fighting fir es, a irpl an es lla,·c 11C'o n of !!.T '' 

ass istance. From a positi on abo\7e th e fir e an cxpc ri cnC'ocl Hl ::tll wl11) 
knows how to comba t the bl aze is abl e to direct hi s fo r ce'. on hl' 
ground to mu ch greater advantage than if h e -\\'er e ther e lrinr sclf f t r 
from his point of vantage h e is able t o tak e in the wlr ole s itnati 1 

and see the prog r e.-s of a11 sides of th e fi r e at practi cally the nm 
time. 1-Ie knows 1nstautly , without e i ther a j ourney on foot or h 1""-

back, over or around diffi cult ravines and m ountain s, just ]row :far 
the fire bas progr essed, h ow serious it is, how best to put it llD l t' 

_ _ control and how much importance one sec tion of it bears to th e r ~ t. 
--- ~wo patrols a day were operated out of l\1arch Field, Riversid · 
California, beginning June 1st, 1918. Curtiss army training phm ' 
were used in this first experiment. E sp ecia 11y cons true ted paTrt
chutes were taken along. It was planned to attach a m essage to tb 
pa:rachute irqmediately after the observer discovered a fire. Tb 
parachute would be dropped over the nearest town or base and th 
message relayed to the Forestry supervisor by telephon e. The para-



\ 

, un shin e above the ¢louds; a glo~my day below . . 2. Taki~1g photographs 
alJove th e c1ouds. 3 . Squadron formation am·ong low hanging clouds. 4. The 
beau t y of ciQt\ds a>j se~m from above. 
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!'Inti•~ pr.,,·it•~ tltJ:-:ari:-:fa•·t••ry. tho• wiJ•p)(':-::-: t<'I··~.!T:q•h \\":1"' iu:Oralled. 
Tn t-hr••e IIJOJitl•:-: :11111 ""''''IJ daY:-: i),.. patJ'"I wl11•·h "l"''':lt<'d on'r tht' 

( 'l<·n~land ~.\'aiinn:d ).'.,, ... ,.,.in ( ';difnJ•nia , ... ,.,.,.,.d lti.:!! 17 Illil••..: in 4•1•: 
lwur . ..; and t.li Jllillltfl·=- of flying 1 illl<'. 

~~~\'PIIty-fin· d:Jil;!'''l'oll:-: tin·,.; ,,.,.l't• di,..;,.,,,.,.l't•d. and all tbi:-: hy an\ 

aYI'I'a!!·r· nf tin·•·•· pl:llll'" in 11"" daih· . 
..:\11• :1\'l'l':l!.!'t• "f two plaiJf•:-: dail\· ,·.11,·1·n·d :;t;,-..,-,J 111il.·:-: <~lit nf l~ll('k· 

wcdl }'j .. ],L 'san l>i•·;!·o, ('alifoJ'n.i:r, in rJ.,. :-:mn•• 1wrioHI of rirrw. di~
.- eovering ::!-1- dangr·1·orrs lir-t•;: iu tl11• -1111 liollf':-' .. f tlyiu;,!· tiuH'. 

)fc•auw!Jilr•, rl11~ tJ·ai1•in;!· JdaiH•,..; w1•1•1• :-:upc•r:-;•·d .. d loy .\uw1·i•·arr huilt 
I >n Jf:wila11d -1- pl:11lf':-' whit·)• had ;,!Tf•:•t•·•· ,.Jintf,in~ al•ility a111l t><lll!J 
C'O\'c•J' ~l'f'fli"PI' :tl't':t:-' loy J'••a:-:o11 11f tl 11 .j 1· )1i;,!·lii'J' "i"'''d and 1:11'!-!"''1' fut>l 
c·apaeity. 

On :--;,.ph•1niH•I' ·'-'tk I !II !1, rl'" two patrol,.; \\'f'l'l' •·nn:-:•didalt'rl aluug 
with tlwt: fm111 .\ratlu•1· Fi!'ld,- :--;a,.1.aiJH'IJI••. ( ':tlif, 1rnia. whit'h ,.;inl't' 
,fllllt' ]:-'f: Jwd p:tfi'IIJif•<f :;],) ::!~ IJJiiP;: 0 f fl'l:l.jf 11 1'\' :tlld di:-'l'lo\'t'l't'd ~,'\ 
firP:-'. F1'11111 S!•plt•lldH•J' :;,.r] liJttil ( ),. 111 JH'I' :: 1:-:t, ·l!tl !1, th•• ,,,., pl:lne:: 
f1'0ill ~\Jatlll•t· Fi .. ld di~c·o\'PI'Pd 711 jj 1.1.s. ( >tllf'J' patrol:-: "l'''l':ttc•d from 
FJ•t• . ..;no Hlld H1~d Bltlfl. (':dif.,rlli:t, :1111] it· i:-; p1:1111 wd '" •·=-taloli:-:h :\11-
ditirmnl OJH•s. 

Ry t-lH~ fi1·st of ;\ll~llst: tl~r· J'f'lllaJ•k:tldr• :--; 11 ,.1•1.,.;,.: 11 f tl 11 · ( 'alifornia 
patrols l~:~rl :llttTnd·c·d 1'111· :tt'tPutio11 uf ( )n•!!-1111 .... tatr• rdtir·iaJ..; a:-> wt>ll 
:1=-' 1111~ ]<'Ol'(':"ITy Hlll'I'HIJ of ( h·Pg-on, nnd (';11\'f'l'IIOI' r: .. n. \\~. ( )lt't)tt 
l'C'ljll<'Stc•d f.:imil:rJ' Jll'ol'r•c·t·ion for· tlr(' g'l'f'at natiorwl f, 11·p:-:t:-: in hi:-; ~tatt'. 

..:\f•(•onlirtgly, :111 :t\'r•r·:tg<• of two Jdant•,;: d:rih· :-;pt ollt fl-olll ~alt•m 
and Hosc~hnrg, On•gon~ and latPJ' wc11·kt·rl fr·o·n 1 a <'<HIIIIJIIII Ita,.;•• nt 
Engf'm•. TI.(• l"''t-rolrnaintairH•d a <!rni:-;ill!!' radin:-: 11 f )00 IJiilt•,.; with 
the 1-raini11g planl's :11111 lnt·r·l', wl11·n tlH~ J 1 ig-~···r ,..;J 1ip:-; "'''''" ."nh.:titntt•.I, 
they wt•rr~ a),Je t·o fly !LiO miiPs, 1lnrs JII'IWITati 11~ JlloJ'r• d••••ply into 
the ntOIIIJhriJJs and j)I'Ot('eting til!~ lllorf' ]11 ·:n·ih- 1·indH•rl'rl :II'P:J=". :\g 

a J'I'SU)t of tJris WOI'k, Hf'('OJll}J)is)J(•<} liJH]f'l' llla~l\' diJ-li<•ltJtiPS, :-'IH'}J 11:' 

lack of fnc·ilities for <.'llrergc·ne,v 1nndi 11g:-; mHl ·repair, :::l,'IJ;; milt·~ 
of the Oregon forests wc•re flown over in the eonr . .;;e of 1 :!7 pH 1-rol::; in 
two months anrl ('ight days. Tu nil, 1 ~S fir0 s \\'1'1'0 di:-;t•o\'f'l'Pll in 
Oregon, fires which, o1rce stnrt(~d, woul<l hm·e rcdnced thousands nf 
acres to nslws. 

1'Iw dc~tttilcd snmmnry of tlJC SC'ason's' eutiJ'(' aetivities is of g'l'<':lt 

interest. The total llllmhc•r of miles t-ravers<·d hy tl11~ sc'\'<'llt<·<>u air
planes nsC'd for lire patrol work was 2:3;1,72-1- milPs, wlric·h W<'l'<' <'0\'

cred in ~,87~ hours. They were instl'nmental in putting out 570 
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111 
1ah.fnrnia a11 l rcgon. · . .\ II thi · wi th tb rnnll ay raD> f 

n ~hip: in n:-; · hily. 
wa · 'nl .Y nn' Ll tal it.\· t n all the· , p ;t t ro l ; an l only io·ht 

n L· im·oh·i llt-! major rq air::: t airp la n ~ . lt- j ~ thi ~ ffi 
Hyi11p: ma<·hiiiP tha t has a r u:-;cd l' J ti hu ~ i;l::>IU 

flam \\" t' I a r ,., ,.,of the f ar \\· l·.st . 

h aiq !aut• fo n •:-:t 1 arr l i · . ai l t hm· ha l 
linary influ n ' n c-amp •r:-: . In ·tan :> IHI \' 

n \\ h ha ·ar I •.-::-: 1_, .. rt ir ~ t th 
t -1 ph n and inf, rm 1 tlt for st :tq e1Ti imrn di at ly 

n the nppr arh of an ai q lane m· rh :1 1. 
'1h ' .:.:i· of OJ. l' l"lt1inp; thr 1 a t n l i: · liglr . 

1 b n :11'' 110\\. mtle r \\' :1 \. 

t. 

I E.\ t·: T L\rF. t·sE. oF : \ E IH .\ L PH T .RAPHY 

f tb m st imr rtant an l in t r st in6 a r nrtn ti al cl lop
whi ·h thc \\.orl<l '\Yar br up:ht ab ut i:: a rial ph too·nqh . 
r t i al aeri al I h otogr aph , m a l • f r m a. hi p:b al titude r c mbl s 

a 1 rtion · a map .. o clo·cl_,. that i t ,,·as natur :1l th rtt :~ e ri a l ruappino· 
auld b tb onp:h t of fi r st as t nc of t he field· in wb i h a rial ph too·

Tal hy can b n ~ccl commcrciall.\·. 
A he ·innin...: iH thi , lin e h a .. ahe:~ly be -n m:~d in thi coimtry. 

' 1 -u h o tih tic. cased , tllC A ir Scn ·i · as .. ignccl a number o:£ pil t ~ 
and b:e11 r to t h e dut y of makin o· photogTriplti ' nHli s in various 
p a11t of the country . ..:\n ar ea is mapped :from th air b_v Aying O\ er 
it, mahng th . \\'hil c enou gh photogr:tplt s t o f rrn ri coniposito 1 i turc 
of the tract. T l1 is composi to ph otograph, "·hen mounted, is known 
HS a photogr:1pl1ic m o:-:;1i c or map. 

flf iuor di ffi cnl t ics ·that iltt crfcr ccl with the making of sui tabl pboto
gral)h · f or mapp ing i)nrposcs h ave been overcome. J_,arg r cameras 
covering gr ca ter ar eas on the ground and using film that' permits of 
m aking of lnmdrcds of exposures. include some of the newer dO\ielop
m ents. l?botograpbs ·ta l;:en from a mile in the air, over sti·ange, im
passable territor y permit actu al vision unobtainable by other means. 

Aerial survey ing possesses Inany di stinct ad·vantages over· land 
surveying. I. and -survey of marshy ar eas, thi ckly " 'ooded t racts or 
other primiti,·e r egions is not only difficult and hazardcn.is, but· also 
ver y expensive. T o do the sante work an aviatoi· and camera man 
u eecl onl y fly over these difficult r egions, making a :recor_cl ·so per-
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p cot tha t i t · uld 11 t I · lt1pli ·a t d. Tlw fnn n ·r nH· IH l I' 'CJU I -
day · and w ck ; th e la tt r lt m·s a nd llli1111 t •:-: . 

A compl tc a rial ph too-n 1phi c . un-c.' · nf t lH' C 11 i1 d . 'r a t · 
be accompli b ed in a f w y ears at c n;-; id f' rabl .' · I ,.;,.: f'X [ •n::<· 1hnn w 
be entail ed l.v a gr ound . nrv C'y ; wh •r ca s at t he• pr •:-: e n t r a re· c. · · 
r es.· by oTound . nn· y ing it " ·ill tak o11 c hnnlr(' ] y e:tr s rn c· lm I ·· 
u b a , ' lll'\ cy . f:iu h a n ;w ri al . nn· y \\' Otll l lw 011 · uf rh m 

u s · ful of ann r p a t im trn ining ae i,· it iC's . 
Thi · ty p • of map altlt lt ,!tll on th e wh o! ' t h< •nr d ic:tl ly le;o; ;; a c>ur 

than th e pre. n t g"nve rnm c·J t S UI'\' y map. i;-; u : ua lly on ;; uch n I -
scal e th at wh en r ed11 ec d to 11 ·a bl l' ·iz · the· p t•ru •Jttag 
s till in existen c , i u·nnl "a ·u r abl ·. 

In strumental pr blcni.- a r be ing . rr a clu nlly ,.:oh · ·d a n 1 w irh i11 
n ear future, i t w ill l p . .:;. ilJI to eany ou t a c·OJJlpl etc· topllg n l} hi · i 
survey by m ean · of a >rial ph t nTai lty witl1 a mtntnJum f rrr n 
control. 

A ccuracy equal to th at n ow bta inin.Q· in tb m aj ori ty of mn1 p u 
lisb ed ba already b n a o ' mn pli . h d rf'g ularl _,. :1 !1cl i t is :fc l' tJ J 
with proper equipmen t a nd xp rim ~nt , tlt c accuntc:y of tu m 
minute ma.ps n ow pnbli h Jd au be obtain •d. 

M C XI C JI'AL A .'.'D BL'S J X F:.'S CSES 

It i s diffi cult to li t f ully t he ap plicat ions that cnn be Jn ad 
aerial photography in p eacef ut pur. n i f s, bcca nsc t:hi s bnmch of ph 
tography is so n e vv and it r a:iw of u fn lu css . o cxtcnsiTe that alm ~ 
daily some one think of an oth er fi ·ld ill whi ch it. c::1n be cmpl o,Ycd. 

For city planning, r eclam at ion, f or stry, and many other u 
aerial photog raphi c survey ing i beyond appronclt by aHy oth er cxd
ing m ethod and will undoubtedly com e in to co mmon u sc withiu the 
n ext · fC\·V ye[t r s. 

Owner s of large tracts can actually explor e their property b,v haviu o· 
the land photographed froin th-e a ir and tlten peru s ing th e phot 
graphs, v,rhich-constitute p erman ent r ecords. In th e case of a t imber 
tract, for instance; an accm;ate• estimate of th e quantity and locat ion 
of each species of · timber available· can be made in less time dum it 
would take the ownei to ride over hi s property . 

Another £ eld of ·utility would be th e photographing of r eal C'sta t 
:for advertising purposes. An aeri al photograph not only p ermit 
of the compreh en sive presentation of large tracts of land, but it can 
be used --as .. an . attractive ad·vertisement. Chambers of Commerc 
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should turn tn )'h•)tn;.rraphy frnm the air for ~eenring photographs of 
their citi•·=-; tn :-how railroad lint•::, harbor facilitit•s, well-arrancred . 0 

strePt:: f·11· hanliu;.r tnnunfaetnn·d produet::: n•sidential ::>cetions for 
wnrknwt.·,.: ht•trtt·,.:. f:wtnry di:-:tril't,;~ groups of large lmsines:-: buildings 
and for iltlu•r pn rp••:-:e:-:. 

Plwto~raph:: nf tlH" :-:auw <"ity~ takPn at inh·n·al:-: of a fpw muuths 
or year:-:. would illn:-:tratt• tuon·e p)ntpwntly tlwn an array of <"harts 
tht· :-'tati,.;.tit·:-=. a,.: tn it,; ;.!J"(•Wth. Firt· in:-:nratH'l' t•omp:mie;; will iu
t•Yitahh· l)('t'llllll' iutt•rt•:o:ti•d iu the:-:t• m•rial :-:nn·<·,·;; a:: thl'\" would in 
fad t,;. iu,.:p£·<·1 i••n,; from thP air that wonhl ;:.rin· tht• ,.;1mpauie;; a 
hird':-..-<·yt• Yil'w of tl11• t·nntlitinn;; and ::ntTO\lllllili!!S of \mildiug:; in 
Yarinn:-: :-'I'C'ti••ll:' nf tlu· eity a lid tlm:-: Cllahh• tlH•m to realizl' and 'keep 
l'ht•t·k on tlw tir£• ri::k iliYnh·l'tl. 

ThP pro!!rt·:::: madP ill thP l'lll1:3trnction of l'll~ill<'<'rillg project;;. 
sneh a:-' lmihlin~:-:, e:mal:-:, railway:-:~ a;: well a:: the' eompnratin~ merits 
of nll'inu,- typ<·:: of t'ity plallnill~, ean he lll'ttl'l' shown b_v aerial 
photograph;; than l1y all,'" otlwr ttH'all:-: . 

. \EI:l.\ I. t:Etlt:l~,\1'11 Y 

;\(·rial phuto;:.rraph,- al,.;o proYidl' an exet.·llent m<:>ans for teaching 
more l'asily hoth pJ,·ml'ntary awl nch·anC't>d geo~r:1phy. liNe reali::;m 
is n·marka}, 1.'" a pprnaeht•t l. S <'Xt to thl' al'tna 1 rl'lit•f map is the 
ohl iqu<' at•ria 1 photn;!"J'a plt. (; rom11l phott)p:ra phy rC':-;triC'ts one to a 
VPry narrow fi.t•ld :11ul tltP hip: rt"latitHJ:'hips art' mis;;pcl. In oblique 
YiP\\'" WI' ""Pt th<' rl'latin• tn})O!.!T:Ijlh\· of tlH· })ltYsionTaphie lH'ovinces 

:- ._ • I ~ 

of t be w•whl, a Ill'\\" lll(':t n:-; a ntl Yi< ·wpoi ll t. to study topographic fea-
turl'~. t·(~Oilmnic p:t•ngraphie inflnt'IH'<':', thl' dl'YPlopmt>nt. of physical 
p;!~ogt·a plt ie form:-;, a 11tl a m•w m<'a 11:> to study and teach gPography in 
its academie. cmmJu•reial and t•conomic phast.'s. 

On<~ photngrnph shows mountain "spurs" with streams eating 
back into thPm. :motlwr :::how,;; rin'r terraet•s, or how man m·ercom<:>s 
natnral harrit•rs wlwn tht•y g<·t in the way of progrt>ss and how natu
ral barrier;;; tlividP a eit.y. 

)[ ETEonoLoGY A:'\D ExPLOHATION 

The emplo,yment of frt•e balloons has heC'ome an acknowledged 
factor in th(• ob:-;(•rvatinn an1l photography of eclipst>s and other 
ePlPstial plwiJOllll'lHI. ] n astronomical investigation the airship will 
be fmmd of immc11~e advantage ovPr thP fret• balloon, and over tlie 
airp1anc as well, for it is in ·a position to rc>mnin motionless oYer a 
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f!in'n pt~int. Fnrtlll'nnt~rt•_. aireraft arC' aJ,k to r<'aeh a ]pn~l beyond 
the bC'lt of dn='t wltit·h ,;ntTOliiHl,; the <·arih :md hindt·r~ yj~ion. Pro!!
rc:'S iu pt~w<·r plaut :lt't'''"''"'n·it•:' will ~•l1m Puablt· tlu· attainment ~f 
altitudt•,.: f.u· lH'_Y•liHl tlw :-:ix 111ilt· limit of ,'"C'~tl'rday',.: airplane. The 
,-ouwlin!!," of tht• uppt•t· air. whi1·h Ita~ ht><•n !!Olllf.! on for m:m;· ypars 
by en·ry nwt<'t~l"•ll•,!!i•·:tl ~rati•lll in thP wm·l1l mult·r intPrnational co
OJWratioH ll."'lll;.! kitt•,.: and ~mall ~•llllHling balloon:-, will now be pos,.:ihlP 
with lmmatt ,,J,,.:(•l"\'t•r,.:_. rt•:whin;.! ddinitPly known :dtitntl<·~ oYer dl'ti
ni te location~. 

Explm·atinu ••f unknown land:- at \n•ll ni!!h in:H·t'!'~sihlP spots opens 
up fm·tl~t•r p••,;,;ihilitiP~ olf tJ·adt• awl :-:eil'ntitie ,;tilth·. a,; a rl'sult of 
whieh tu·w Jl,ll·a and fantt:l 111:1_." j,p added t11 th<• w .. rid·~ eolleetion . 

. \It:t'I:.\FT .\:'\11 Ft:-:IIEI:IE=-' l~E:"E.\J:t'll 

~ \Prial .. 1,;-:, ·n·a t i• 111 n\'t ·r any gi n•n tt•ni tory i 11 wh it•h tislu•rie;:; re
:·wan·h Wt•rk j,.: tn ht• t'al'l'it•d nn !!,"i\"t•:-: tlw inYt•,;ti;.!ator :111 t•xel'lll'nt idPa 
of tiH· <·haral'tt•r and t>Xh'llf of tht> l't'f.!l•lll_. mueh l!Wl't' ,.j,·id and lll'
taik!l titan any that t•nHid bt> ,,htainl'll h.'· ehart;::;, dt•:Seription;:~ or 
ordinary mc•an,.; 11f i n,.:pt>t'l inn. It pl:tt't':' tll!' natur:d fpatnn~::; of the 
rf';.!iun in tlu·ir prnpt·t· ]WI'.']H't'tin· and rt>lati11n tn ow• nnotht~r. It 
mak<'s t•lvat· at niH't' tltt• intt·t·-n·l:tti•HI of land :1111l watPr and tht• ehar
aetPr nn.J t•XtPnt of tit1al t'IIITt·nt,.;. :En·n wiH·n tht• ph;;t•n·t•r i,; famil
iar witlt tltP t<·tTitnry. th(' \'lt'\\' fr•HII nirernft ~how,;: him t'll':trly many 
thing:,; wltil'h \\'t'l'<' t>itht•t• unknm\'11 nr inl]H'I'ft•t·tly ma}pr,;tood bPfnn•. 

In tlH· t•a,;e of 11<'\\' tt-rritnry~ a<•rinl ob~t'l'\':ttion 1::; :111 <':':'t'ntial part 
of fi,.;ltt>ri<·s in\'l':'ti~ati"n work. 

Both airplatw,; n11tl air:::hip,; may ht• utilizt•d in this work, and 
photo~raplty fo!J.,w,.: a,.: a !l:ttut·al re,;:ult. .:\lrt•:ttly l'Xjll't'imt•nt::; han• 
ltePII Ili:Hl<'~ nn .July :,!;o-;th. 1 \ll \l, hy a rqn·l'~<·ntatin• of the HurP:m of 
Fi,;lwriP::; whit·h will t't•:mlt_. in l \l:!()~ in rt'll!'\\'l'd trial,;: atuL doubtlPs:;, 
in tlt<· pt':ll'ti<·al applit•ation of air!'raft, tim:; op<•ning another field in 

eommereia l acrmwn ti<·s . 

.A G LDtPSE lxTo THE Ft:Tt:RE 

Standard airpl:tm•s of to-day fly npwanl of -WO miles at one jump. 
Fn<~l cowmmption, a yital f:wtor, i,; bei11g n•tlneed to the minimum, 
for <~Olllltt<'l'<'tal and :-;port Jlyin~. Engino:-; throttle to that point where 
efiici<·nt·y is at its maximum. ~lodPrn maehim•s arc lmilt from speci
f1catiom; and to th•signs of <·ngim~ers, ju;::;t as antomobilPs or boats. 
Th('y may hl' speed m:whin<'s, wl'ight <':trrit•rs, or all-round touring 
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c·t·aft-. a:-; 0111~ wi:-;111'."'. ( >11ly a lit tit• :-::ll'rilit·l· 11f :-'pt·l·d t•• t•any (•ne·~ 

frie11d:-:,- ju,.;t a,.; witlt yollll' JJJt•tot· •·at·. Tlwn· i,.; 1111 lll11l'1' ;.!'II''"" worl 
ot• ('lJt.-allcl-tr·\' to tlwir t'•lll."'ll'llt'li"rl, tlt:tll tlt1•J't' i . ...: r" tl11· buildin!! of 

e/ ' ' '-' 

a IH·id!.!·l'. 
Bni.lt·. too, tl11•y ar·,·. f.,r 1JIIi•·k l'''l'lal't'IJII'IJI. .\ dt•IJJII\Illl:tl•lc• pOWfi' ~ 

pla11t with tlw wJ,.,J,. 1111it 1111 tlw ~T.,IIIIII for· 1pli1·k t•xc·h:tllg't' if lle<"t~· ~ 

~ar,v. Jn,.;ta11tly l't'IIIIJ\':thlt• axlt·:-i, a fl'\\' rninut1·,.; and a tirt• i:-; •·lum~ · 
11r a IIC'\\' \\'llf•t•l J'I'Jllal·t·•l. .\ \\'i11~· dl"'-"' 1111t tak1· ,,,, 11•11;..!- t•1 attal'h. 

Tl1c: C~1wkpit:-; :11'1' lt•atltl'l'-pacld,·d, with \\'iiJI!:"hit•ld,.:: till' in,.:trunll't,: 
hoard witl1 i1wid<•1Jt indit·ator. :-iJ•<•<•doiiJII't••J\ ,.:)ip indi•·atnJ'. taC'hlllll£'" 
fi•J', IIIOIIII'Illl'fl'l', I'Jowk, ,.:)JIIf-l,f]' o'ol('k,.; f,q• 11iJ ;tntf g':l:-'ll)jlll': o1iJ. ;.!':\:'nJint 

and :tit· )ll'r•,.:,.:nrP ~·a;.:·,•,.:, i;.:·11iti••n ."'wit~·lt, ,.),.,.tri1· li;.:·hr,.: -- tlw whnle :1: 1 

t·onlplPtP :1,.; tl11~ dri,·in.!.!· t'OIIIJI:Il'IIJII'nt .,f any l•i;.:-lt ;.:Tadt• IIJ••t,•r c:1r. 
:\ ~clf-,.;taJ·t·t·J· l~;t,.; n1.t IH•t•IJ f••r;.:·olTI'll :tilt! tlw :-':tlllt' t'tll'l'o•Jit furni~ht·~ 

the~ d:t,.;),J,oa•·d li;.:·),t:-:. t!Jtl:-'1' at tl11• \\'in;.:· til'"· tlw ,.;i;.:·nal li.!!ht, for 
nigllf flying and tl.-,. landi11;.:· llal't•,.: a,.; \\'<•11 .. \ lt•lt•Jdt•Jill' fr•llll pi},lt ~ 
to pa,.;,.;<'llg'l'l', if y1m wi:-:lt. a11d fron1 piJ.,t to tlw \\'nrld lwl .. w. In 
lite hig l'""'"''"!-!'1'1' (':JJ'l'i<·•··"'· tlwl'<' :ll't• , ... ,llf•ll'tal,J,. wi~·kt·r <·hait·;3 tlr 
ndvet: <~usltiolls, i11 a lw:1t<·d ('Oilljl:tl'illll'lll Jll'lllt•d<·d fro)IJJ till' pa:-::ing 
at!'. A va11ity c•n,.:c• to lllatf'.!J the• uphol:-'tt-ry. ,.;ilkl'll t'1ll'tains at till' 
window,.;, l'IHJIJI fn1· a .!.!.<1111<' :tlld foldin,!.!· r:tl,J,.,.; f,, •. a l•it•• ,f luncheon. 
Fictiort ~ i\o. 

\\'hat·, tlwii, of I lw fntun·. l>ut·i np: tl11• war, t l~tlllsand . ...: .,f lllind,; 
W<'l'C c·onc·<~Jlfr:tll'd upon tlw ,j,.,.,.,.,,,lll<~nl ,,f tJJilitaJ·y :tirt·raft. ~\ 

ti'Oublc·d period of lliw<•t•l:tinly followt·d tl1P ,.:ignill;.!' of tlw ~\rmisiil'r: 
thea n t·eadju~IIIII'ItL Sow it lllfi,V IH· saft·ly s:tid. mon· Illiml,.: an• 
:tt wod;: 011 tlw d<'\'t•lopillf'llt of pc•:tt't' tiillt~ :tir<'I':tfl. tlwn W<'l'<' l'Oil

eentt•aiP<l 011 the prodtwlinJt of ii,!.!·htillg' lll:w!Jilll'"· Tile r<•,.;u]t,: an• 
already mad<~ vi,.;ildc·, as r<·<~,n·dt•d i11 tl](' pt•t•c·<·ding p:t;.:'<':-', and 0111' 

may JIOW h<· quite; c~c·t·t:tin tlwt in th<· Jli':Jr fulllrl', gr<':tl and ,.:t:trtling 
progress will he made·. 

Aircraft will he furtiH•r simplifil'd in (~OJJSIJ·uetion. TIH'Y will be 
considerably lowered in priec·, witlt p_T:t<lcs to snit OIIP'::; ptwketlHlllk 
or th<~ 11scs to which the eraft is to he~ put. :1 nsf: ns the dt•JJlaJHl for 
the Aerial ~\Jail has hro1Igl•t forth JH'W awl r<•JJtark:tlde typ<'s nf m:til 
and parcel post carriers, so tiH~ inerC'asing U<'ltl:md :for p:Pnc•rnl pn;;sen
p:cr :111<1 freig]ll; tr:111sportatiou is evolving llf'W and illtc•r<•stillg ty}WS 
of extraordinarily large <linu•usion a11<l multiple pow(·r pl:lllls. Tlu• 
aerial transport of tlte n<'ar future wil1 lw mneh larger, 1nueh morr 
stable, and Hnwh more comforta!Jle than that at present. \Vitb tlw 

.I 
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tner·ea . .,t· Ill tlu· 11111111wr llf Iandin!-! tiPld,:. tlll•it· tlying range will 
t•xt<:nd. l'rn;.!rt':':O: i:-: tltl' fntulaltwntal law in :~t•ron:llltil's. ( 'ompeti
tion i:: a stimulant. .\nd jn:::t a:-: tlti,o _\ir<"raft YPar Uonk for 1!120 
ju:::tiii<':o: what wa::: :'aiel 111 tlw pn•t•t>dinf!" ,·nlmuP, :::o !-!'t'l'atl'r confidence 
way now hP ('XIH'P:':O:Pd 111 tiH' !-!l'IH't'alH:::l· of ait·l'r:tft tn the eYery day 
lm:.;itw::;;,: of lllankind. 

Tlw wnrld ha::: bt·Pu two-thinl:-: !lown awHud. ( \mtinc>nts haYe 

lwcn l'I'•):':'I'll and ,,e,•an:' :'IHIIIHI'd. gnt tlw !-!l't·atp,::t h•)dy of watl'r in 

tlw world, tlH' l >~~t·ifi,• < h·c·an. t'Plll:till:' to lw c·otH(lll'I'Pd, antl in condu

sil)n it may he f•ll'l'l'a:-:t that l,pfnrP rh1· pa::::':t!-!<' of anntltt>l' yrar. :\nwr
if:U will ht· linkPd ],,. ait· nu tit•' W1·::t with ~\:;i;.l. a::; .:he wa:; ou the l':t:3t . . 
to Enrope in the year ju:;t du:.:t:d. 
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CHO~S-C'<>C.XTUY FLY!.\<: .\.\1) 1..\.'\lll.'\C; FfELD~ 
\ T liE <~OillJ>l'PIH•JJ:-:in• ail'«'l'a(t J'I'";..!T:llll whic·h tlu• l·nifl'li, 

Staff':'; ( ;o\'<•J'Illll<'llf· wa:-: <'«~IIIJII'll<·d t .. ad .. pt ill I !•17 f;) ::;~ri~f~ 
Olin of du• I'I'«Jllil·<•lfH'Ilt:-: .,f IJJ•ulc•J'Il warfar•·. h:ul a,: a l'«ll\ll· 

lnry tiH• c•.-;t:ddisluJJ<'Ilt of a fai1· llllllllu•J' nf land and \\':ti•·J' ai1· sratior.· 
11n·m 1 .,.,,, 111 t t I H' <'Olll 1 t ,.,. :-- .. 

:\t· tlu• tinJ<• of tl11• .\r·rui.:..:ti<•f', tlw nllllrltt'l' ,.f :JI'Ill." tlyill!-!' fi<'ld:: h:lri' 
thus irwl'<•a,.;<•d fr·ollr tlll'<'f' to fifty. :1111! tlu· llliiJJIH•I' nf 11:1\':tl air ~t:l·\ 
t·iolls fi'Oill Olll' to S<'\'l'lll«'<'ll. Tlw:-:<• ll<'\\' ai1· hal·lt .. ,· . ..: ''"n:-:titntL>d .~ 
ro11g·!J sy:-:t<•JJJ of :1ir·way:-: w),j,.J, <'llai,J,.t) pil .. t:..: '" t'lllll)lll'l<· tlu·ir t'lt•· 
Ill«'lltnr·,· tr·:rillill!.!' J,,. '"''!! di:-:t:llw<· <·ro:-::O:-<'"""'''" "'' :-:!J,n·•·-wi:-:1' th·in!!. ·- ,_ . . . . ... 

TIH~ <•nding- of iiH~ war <'all:..:<·d :r:-: ,..Jwr·p a c·lt•:t\':1;.!1' i11 :t<'l'IIIHlutit':'. 
as it did in ot"IH•J• nati11J1:d <l<'f'i,·it i<·s. -.\1 ilitary IH'<'d:-: C'<':l;':<·tl to br 
p:t1'liiiJOllllt :tlld tJJI• J't•:-:JIIIIJifillll ltf lltli'Jll:rl t'<'lllltlnlif' I'Oilditi•)Jis :1~· • 

snnrl'd J.ll'illr:rry illqurrtaJII'I'. .:\:-: a <'''''=-'<'•III<'Ilt'<' nf tlu• dt•lltclhilizatitlll 
of Olll' :tl'Jllcd fol'e<·s~ ''large~ lllllJJlH•J' .,f tiH·sp ai1· !wJ·hor,.; lra..l to oc 
disuwntlf'd. The JIIJ!IdH•J' of al'llry liPids wa,.; tl111:..: rl'dll<'<'d to sixteen 
and tlwt of tlw wtntl air statiolls to nill<'. 

Govc~l'llllWilt and ci,·ili:rll :n·iat'ioll autlHH'itit•,.; alik<• r<•:tlizrd the 
lmiH'fn] cdTPet: sueh a l111g<~ l'<~dnetio11 of tlrP gmuml pstaldishmt•nr~ 
would hav<~ <·m Jlyi11g iu g"f'IH'I'al. It lH'<'lllll<' o!t,·i"us that the saft' 
develop111r~ut of enllllll<'J'c~ial :n·iat·ioll would d<']Wild dir<'<·tly npon :1 

eornpt·c·lwusive sy,.;f<!ln of ai1· lwr·hm·"~ suitaltly nwrkt•d to <'nahlC' the 
pilot to 1111dertalw a jonrll<'." witlr c•niJrJ>:II·:rtin·h· little ema~<'J'II. 

\Vitlt a view to l'<'ll1f'd,Yillg this ltllf:l\'oJ'altll' sitnati11ll, tlw .\rm.Y ..:\ir 
Nc·rviec·, first lliHl<~l' tlw dirf'c~tion of fol')IJ('J' -.:\rajnr c:('JJ('J':tl ,,~illimn 
J~. K mtly a11d I attc·rl_y mrd "'' ~Iaj or C<'nPJ'a 1 Clra J"lc•s T. ::\Ic·noltl·r~ 
adopted a la11ding fi<~ld polic~y whieh is has<•d npon a <'OOJWl'ati\·e plan 
hdweru tlw .Army aud Jmmieipalitir•s dl'sirons of esta!J!islring air 
harbors. Jn its eonstruetivc work, the Army proceeded as far as 
was possible without speeial lc·gislation. 

This plan, essentially trausitory, was mall<> pnhlie at thC' Sonth<'ast
crn Aeronautieal Uongress, .IH·ld at l\l:wou, G<'orgia, from ::\In,v 2ud to 
l\fay 10th, 1 !Jl f), at wltich tlrirt.y-two import:mt eitif's W<'l'<' invit<"d 
to establish municipal landing fiC'lds. ThesP 11111st be laid out :w
cording to specifications drawn up hy the Air Service nwl the mlmici-
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palitic~ n·t'<·n·.-· iu n·turn :-:t<'<>l hanf!ar:-: frnm the (;n,·t·rnmcnt. The 
maintcnam·<· <lf til«' ai ,. harhor i:-: a:-:::mnc>d by tlw munieipalitics. 

Thi:: }lllli<·y uwt \\ ith ;,!l't'at fa\·or in pr•l~!Tt•:-:,:,in• cnmnmnitic::, and 
many (•itie:-; n .. t <'•llll)lri:-:t·<l in tlll' ori~inal .\ir ~Pr\·iec> program arc 
now laying nut air harbnr:-: to ~·•n'l'lllllt'nt :'}Wcitit•ations and in co
opC'ration with tlll' .\ir ~pn·ic·f' . 

• \ll:·~EI:YI<'E :O:I'Et'IFI<".\TI•>="~ Fill: T..\="111="<; FIELD~ 

~January l:.;t, 1~•:!11. tlw .\ir ~pn·it•<• i::sn<'d rt·\·i:-:t•d landing field 
;:pf'cifi(•atinn:-:. whi('ll ar<· a,.: fnllnw,:: 

.I 11 t hP :"«'lt·(•t i•lll olf la 11<1 i 11)! tit>ld,: at a l'i ty. spl'eial a th-ntion should 
b(: gin•n t11 tlw ft•llowiH!.!' point,.:: 

1. /J)('.I Tf(J\": 
(u) Tht• Fh•ld ,:huuld ht• ,:ituah'<l t·lo:<e to tran;;portntion iat•ilitie~, both 

)ll\:-'~t·ngt•r and irt>ight, :111•l elt•drit· powt•r and wat.t•r :;upply ::;hould be 

a\'ailahlt•. 
(l11 .\n t>ll'ort :-huultl '"' nuult• tu ,:plt•l'l a lowation in n plat••• wht•re the ticld 

i;; unlikt·l~· il• "" lnt<'r ;;urrouluh•d hy huilding <~(ll'l'ations. 
(c) Ii tlw city i,: una hit> to provioh• iura tit•ltl oi till' idt•al ,:izt>. ii possible, 

a ,.:itl' ,:houlol ht> ;;t>ll'l'il'«l whi.·h is l'liJ'ahlt• oi t•xpansion to a larger 
1-'izt>. wht>n t ht• •h•\·plnpnwnt of a \'ia t ion ma kl'~ ~uch expansion 
ne~!P:O:.:"'a r,y. 

(d) "' "l'~'"ial l'll'ort should lot• mad••, ii pn,:,:ihlt•. l•y l'itit•s on thl' main 
:wrial rontt>,:, a:" till' olt>\'Piupmt>nt of tran;;·eontint•ntal aYiation de· 
)lPIIIl" 11)1011 tlu.• P4ablishmt•nt of liPid-: at :"llt'h point:<. 

2. 8/ZR: 
Ia) Tlw sizP of lllllllkipal landin;:r th•ltl.- depPntli' upon so many fat>tor:-: that 

it i:-: im]H>:':'ihlt• to prP:-:eriht• t>xat·t rl';.!lllation~ cont•t•rning it, ami it 
i:-; rt>alizl'ol that a grt>at many t'itit•::: will not he ahle to estahli:::h 
a i rol romP::: to 11\PI't tIll' rPq 11 i n•nu•nts of t lw spPei lil'ations Sl't forth 
hen•i11. ThP minimum ,.;izP I'I'<'Oillllii'IHh•d hy thi,; ollil'e at the pr1•s1•nt 
tim .. anol with tlw ]ll'l'SPnt typPs of mal'lliiH'S. is Ollt' that will allow 
tillll ,\'ard,; •· 1:11nwa~· ., in any tlin•Ption from whieh tlw wind may bt> 
iikt•ly to hlow. !-'twh a lit•ltl would pprmit any t~·1w of machine at the 
)ll"t>,.:Pnt tin~· to he Ia nd!'tl h~· an a n•rag-e pilot. anti to hl' taken olf 
without 1\l't'itlt>nt, f'honl•l tlwre hi' no failure of the motor. To ha\'e a 

fip]d large t•nml:,dt to t•nahl<> thP avl'rage pilot to take ntl? and all t?pt>s 
of nuwhines away from the fi<>hl and to ket•p the maehine always in 
Sll<"h a po,;ition with rderent>c to the Held as to be able, in case of 
failure of the motor, to rt>turn to it and to laml the plane without 
aecidt•nt. it is nel'essal',\' that there should be a ''Runway" of at least 
1,1100 yanls in nn;v direetion from which the wind is likt>ly to blow. 
Fit•ld,; eomplying with tltesl' spt>cifications arc dt>signed to take care 
of airplanes of all types under all eonditions of tmllic, weather, etc. 
The::;c specifications nrc not init>IHlcd to diseouragc the establishment 
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of l'lll:tll liPid;.:, a,; thl' prp,:;>nr-o• of ,;mall lio•l•l" <'II routt• are oi Ti:t 1 
iriiJ~<•rtarwP, :11111 a:- ~111·h. till'\" will iurlt'l io11 a.; o'lllt'l'!!t'llt'\' ti~lds k: 

• . • I 
aiqd:.tii<'S I ]l,t ll<'t'd a gn•ai. do•al of r·n .. rn In takt• ntr and larul, and I! 
laruliug statio11,.: fm· ,-ruall or· ,-low••r )'lall•'"· In tho• p,;tahli,;hml'ntli 
tho•,;,. liPids, till' ;.!PJro•r:tl "i"'o·itio•at ioll" ,.h .. rdd 1 .. • inllu\\'<'<1 in rt'gnnln: 
l-ihllpP, •·hanu·tt>r of grnmul. :tl•prnao·ho·~. olo,tat·lt•,.;, Pt•·. ~hould tMn' 
bt• nlosl:11•lt's m·omrtl thP lit•ld, tl11• port ion ,.j tl11• tio•lol 11\'llilahll' hr 
IJSI' will lu• ,.;lrol'lt'llt'd "·'' a tli,-taru·o• tl••JH'Ildiug upou tilt' lu•i.!!bt .t 1 

lilt! olo,.;t:wlt>. An olo,.tar·le IIIII it. high will 111ako• at lo•u,.;t ;"t)O h. IIi 
tlu• lil'ltl rrrra\'ailalolt> for· u,-o'. Tho• lo•ugth ni thl' "l:unwa,\' ·• antildlt 

for liSP l'houltl he o·ourprrto•tl loy ~trht ntl'l iug ,:o•\'Pn I imo•,; tht> heip· 
of tho• olo~t:u~h· surr·ourHliug 1 ho• lit•lol frnm tho• l·•ugth oi tlw lit•ld it 
t)Jt• rlirPI'fioll iu whit·h iltt• "I:llll\\'11,\'" i:- loo•iug t'lllllllllll'<l. 

(IJ) "\uotl~t·r· fal'for whit•h 1'111<'1'" into til•• ,..izo• oi lio•ld,- i.; th<' <Jlll'5tion ·~ 

till• surrouurli11g o•tolllrt ry. !"hnnld a liPid lu• loo•ato•d in a loo.•nlit~ ~ 
wlr .. r·e th .. r·p an• ti .. lrl,.; a\·ailalolt• fnr PllrPI')..!<'Ilo'y landing,.: irnrru•diatttc' 

adjao'PIIt to tlu• 11r1111ic•ipal l:rruling tit·ld, tl11• daH!!I'I' nf :t•••·idl'nt tlllt'l) 
failtrr·e of ruoior·, i11111ro•diatl'ly i11 t lrt• \'io·irrity, will Itt• llltll'h ll'~.;fnfll 

mul tlu~ III'Prl of the l,tlfrll-~·unl "1:11uway '' i,- 11ni "" urgt•nt. :'houU 
1lrc~ c~ountr·y surr·ouudi11g tire fio·ld, ho\\'1'\'o•r·, lu• o•n\'o•rPd with lnrildin!!>. 
Ill' l11• of Hllc·h a <'lranr .. to•r· Urat it is irnpos,..ihlo• to laud 11Jltlll it wit• 

safl't.''• tl11• lu·st in!l'rl'l-'1,.; of a\·iai ion di'IIJallol that tho• fit•l1l ::;hould bt 
larg·p l'llotrglr to Pllahll' tiro• pilot to t•irc·l•• t lro liPid iu any iype 1>f 
maelrilll', kP<'piug always i11 stwh a po,.;ition a,; to Ia• ahiP to rt>tun 

to the~ liPid i 11 c·a "'" of t ho• fa i l11 1'1' of t lro• motot·. 
(r·) 1t would thus H'l'lll. that it is irnpo,.:,.:ihll' to rnako• a o•la,..,.;ilil'ation (li 

la11diug lit'lds ao:c•ording to ~iz1•, wlri..Jr wo11ld ,..Jrow tlu•ir n•l:tiin• 

suitahility for aviatio11 prrrl"'"o!s aud, ao•o•t~nlillgly, all o•la,;,.:itil'nti.ln> 
herc•tof .. r·e made arc• witlrdra\\'tr. 

(d) In addition it may IH• furtl~t•r 11otl'rl that tlrPro• arP l.''P""' of m:whin~> 
with wlric•lr it i,.; pos,.;iiJie for· tire a\·c·r·ago! pilot to l:1111l in a liPiol. with· 
out drauo•e of ar·!'irl••llis, with nnwh IPs.~ than a titltl-yd. '' J<Hnwn~·." 
It i,.; al:-;ro po,.;sii.JP, with 1/l't'rti[Jt• f~t~·!.-, for good pilot,.; I•• lan•l :ut~· 

Jli'I'SPIIt typP of nul<'hin1• in liPids of s11rallo•r· dillu•nsion,.; t hall .-,oo,,·ard~. 

:J. NIIAI'Jo:: 

The IH'st slrapP for a fiPI1l is that of a sqttat'<', hut an '' L" ,.;hapPd liPid will 
:-mflio•p, pt·ovidiug eal'lr ann provitli'H n ,.;atisfa<'lor·y IPngt h of '· Hun way."' It mn~t 

he pointed out, ho1we\'cr, that an "L" slr:qwcl fielcl clop,.; not pr•wid!' all th1• all· 
vantages for a return to tire lieltl i11 case of failure of motor, whic·h are po~St'5i'l'tl 
hy a square fielcl. 

4. CJIARAC'J'I~R OP GHOf'X]): 

The ground should he firm mHler all weather· !'onclitions. ~\ light, porou5 Solil 
with natm·al drainage is recommerHh•d as the most ;;uitalriP. A liPitl with ,•ht~· 

soil invarial,Jy demands s]weial •lrainagP allll is llllsatisfnl'l.ory as a nriP ,)nrinl! 
wet weather. .It is po;;;;ihle, however, to lay a H,\'HL<'m of tiling wlric·h will drain 
any field after tire harrlt•Rt rain. Tire field sho11ld he l'U\'Pred with sod. The• Bill'· 

face should he level and smooth, RO that airplane;; ean normally laBel upon and 
taxi across without injury. 
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5. AI'/'Nfl.lf.'/1/-.".':: 
~urroiiJIIIin!.! oh,;tat·lt·~. :'lleh a,: hi!!l1 h11iltlin~::. hi~h·h•n,;ion Jl"'''''r lim•s. tret>". 

£·tc., limit tlw amo11nt .,j lit•ltl anlilahlt• inr Iandin~ I·~· thl' nmo11nt indicated 
abo\'C, and in ad• lit inn pruvith• an t•lt•Jm·nt oi dan;_!t'r ior th€' pilot in cas€' oi mis
advcnturl.'. 

G • .1/.1 Rl\ !Xt;: 
A whitt• €'in·h•. lllil it•N in •linnwtt•r with a hand :l it•l'i widt• ha;: pron•n hy 

expl'riPn<·e tu lw an l'Xt't•llt•nt di,.;tin•·t i\·,. murk in~ it>r a Iandin;.! lit..> It!. 111is can 
be ,.CCII at uhnu,.t a11y attainahlt• lll'ight with dt•ar \'i,.;ihilit~·· 1\y digginJ.! out 
the earth to a <IPpth ni al11111t ,.ix itwlw:- and lillin~ in with •·ru~ht•d rock, a ver,y 
suh!'tantiul and l't·nnomio·al markt•r t':lll "'' madt•. It i:' nl't'l':':'ary to kt•ep tht> 
marking ch•ur whitt• '" makt• it ,.h.,w up wt>ll. Thi,; t•an h<• dtlltt' h~· whitt..>·wa;;;hing 
from time to tinw. Tht• nanw ,j tho• ,.;tatinn ,.Jwultl ht• mnrkt•d in ••hnlk lt..>ttt•r;; 
I;; ft•et long loy :~ i•·•·t with•. .\ wino! intlit·atur. >'IJt•h a:: th•• ;:tamlard aviation 
wind eo•w. !ilumhl In• pl:u·•·•l at ont• •·orm•r ••i tht• tio·ld :;o io•t•t 1.1lf th,• g-round. 

I .. H'CtJ.ll.l/0/1.1 T/fiX,,.: 

l\luni•·ipal Iandin~ th•l•'-' ,.;hnllld prm·idP eommtmic·ation hy h•lt•phom•. trans
portation fa,.jJitit••. gn,;olitu•. oil and >'llntlry ,.;ttpplil';::. Hangar,;. guard~. and 
f'hop faPilitit>;; will ''" nPt..>tll'tl in ntlditiull with tht• dl'\'l'lopmt•nt. of the u~c of the 
field. 

H. I'I •. I.<.:S/f-'[('1 TlfiX: 
)o;'o da~sific·atiun ior mttnit•ipal landing lit>ld;:: will "" ptthli,-Jwd. HoweYl'r. 

for the }•ttq•o:'t• of ••on:-:olidat ing informal inn in a t'nlwi:::t> itlrm and for tlw pur
JlO'" of furni,.ltitl;.! :'tat i,.;t il';::, :uul iurni:-;hing pilt•t:: init>rmation :t>' to eross
country rout(•;;. thP following tlivi,-ion,: will "" m:ult•: 

1 a) FiPI<l innn whil'!t it is po,.;,;iblt• ior tlw an•ragt> pilot to opt..>ratt• C\'ery 
typt• of lllaC'IIint>. P\'t'll in o•a,:e ni motor iailnrl'. · 

(h) Field fnnn whi•·h it i,: JHl""il•lt• fur tht• :t\'t•rag·p pilo>t. tn npt'ratl' en·r~· 
t~·)w of mat'hint• without tl:llt;:!PI' to tht• pilot ;;o Jo,ng a;; tht' motor 
fnnl't ions. 

(c) 1-'ielcl front whit·h it i,- pus;:ihlt• fm· thP :1\'Pl'a,!!l' pilot to OJWI'att> only 
<"l'rtaill t:'"JH'=' of mat·hint•s withnut tlangt>r :<n Inn~ as tlw motor eon

titttW:< to fmJI'tinn. Tltt• mu,.;t ,.kilful pilot,-: will lw ahll' to laud any 
typl' of IIHII'ltilw iu fit'ltl;; ni this 1'1:\:<,;ilieat.inn. 

(d) Fit•ltl,:. whil'h of nc•pp":<ity. mtt,:t lw t>la:-:;ol'd as ·• Pllll'r,!!PliP~· fit•ltl:-:," 
inn:-:nllwh a,: tlwy are of ""''" a typt> that onl~· undt>r tht• most fa,·or
ahle cuntlitions l'an :;twt•t•ssful opt•rat.ions he t>ffl'l'tcd. 

L.\Xll!Xfi FIELilR ~lEA:\' :o;AFETY 

The 1n)l(lln~· tiP1d lllO\'PmPnt derives its great importance from 
the relation it lwnr~ to thP snfPt.V of flight. ThP impression }1l'e\•ai1ed 
np to tlw spriltg' of 1 !11 !I thnt <'ro:-:s-conutr_v flying wns Pxtraordinari1y 
danp:eron~. )[nltip1i<'d flig-hts hy govprnmC"nt nnd private airp1nnes 
disabused tlw public mind of this false bt•lid. hnt it was not until the 
two first practical cross-country races were held, that .indisputable 



l 
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proof wa:-; p:in•tl of tlw J'c•latioti:-'IIip w!Ii<·l, a11 atr 1l:ll·hur withir: I 
glidi11p; di;-;tatw<· IH'al'." to :-:af<· Ill!'<'llatli<·:d tli~ht. I 

Tlu~ witlll<'J';o; of hotl1 tl1c• Sc•\\' Y~•l'k-T~•n•llfo a11d ::--;,.\\'York-San 
"Fralwi;-;C'n 1':11'<':-' :t!.!"l'<'<'d ti1:II til<' !.!T<·at<·,.;t ll<·<·d .,f :n·iatiflll t••-dnY is tbl' , 

Pstahlisllllwllf of .:Id<·'lnal<' 1:1111iillg' f:wiliti<·:-:. 11•ol 1111ly in til(• .tlrickl,r j 
poptti:It<•d :1n':1:-:, l•tll :1l1•n.!.!· \\"<•il d<'fin<·•l 1'••111•·.-: ;WI'It.-:,.: c·nnlltl'_\'. which 
ar<• I'I'J'I:till. i11 ye•:tl':-: f<, ('1>1111', to ht' f,,jJI>\\'(•d a;-; <'ni!IIIH'I'C'ial hig-hway~ ' 
of tl11· :ti1·. 

TiH• ll':tiisc·oJitill<'Jdal ai!'pl:IIJ<• l':lf'<' d~"llioii:-'II'ah·d tltat :wl'ial rarin~ 
]:-;of itse•lf not ll!':tl'ly a:-: d:tll;.!'l'l'nll,.; .• c•\'1'11 wili'J'c• ad••<ptatc• Iandin~ fiehh 
are lllissi11g, a,.; :Illfolliol,jJ,. r;will;.!' !Ill :-'jl<'<'ially Jli'PJ1<li'Pd tJ·:wk~ nnd , 
with :tlll]'k f:wilitic•s fol' l'l'pairs a11d rc·plac•c•llll'lll. That tltis i,; trnt' 
111ay liP se•e•11 fro111 t!J(• foll•m·i II;.!' I :ti.!P, i 11 wl1 i<·II tlw S <'\\' York· 
Toro11to a11el ti11~ fl':tll:-:e·nllfillC'Ill:tl :tirplaJlt' r;wl·,;, th<· ~rc•at('.St :ll•rial 
1'\'I'IJts of l!ll!l in tiw l'nitc>d ~tate·:-. :tl'<• <'OIIII'an·d with tlu· .·,oo-mile 
rae<· o11 tlw J lldia11apolis nwto1· "l"'~'dway. 

J::--:I,I.\:\.-\J'I'J,JS S.Y.·TORfiXTO TIL\SS· 

AI'TCI.\fflllii.J-: 

H.\1'1-: 

]Jistall<'<' of rae<• in mil••s ............ ;illll 

II iglw,.:t SJH'<'d, nlil••" 1"'1' I! r... . . . . . . . . I I o 
\\'inning a\·r~ragP, lllil,.s JH'I' l11'....... :-;s 
.\l:lf'liinl's stadl'd . . . . . . . . . . . . . . . . . . . :1:1 
.\l'aeliill<!S lini,.:h<'d . . . . . . . . . . . . . . . . . . . I;) 
Deaths ......................... · · · · :! 

o\1-:I:L\L f'Ct~TI'SE!\T.\L 

1:.\<'E ,\EHI.\1, R.\C& 

l.ll-1:! 
I :!ii 

~.iiO 
1 :l;) 
1:!0 

ti:! 
31 
7 

Ina,;muc·II :1.-: the· ae·rial r:H~e·s i11 qw•st·ion crn·l'r<'d mnrP than tl'U 
tinH•,.; fliP distanee of t!H~ autoJnobile rnc•c> rc>f<·rn·d t•,, tlic>y th<•tlJ't'li· 
eally gm·<~ opportunity for Hior<· than 11'11 time•;-; a,; many aecidL•nt.::. 
l\Iori'0\'1'1', exp<•J't pit ser\·iec was availablc> fo1· tlw antnlllohiles and 
Hot for the airplane•s. ·yet more tlwn fl-1 pPr <·e·nt. nf tlii' airplanes 
finish<·d all<l only -1;) per <~ent:. of the~ auhmwhil<'s finislwd. The fatal
ity rates arc grapl1ieally shu\\'11 in the following diag1·am: 

Ind 1anapol1s automobile re.ce 
Transcontinental aerial race 
N. Y. - Toronto Mrial raco 0 

D~athB per 100,000 miles 

t-t 

Graph Landing Fil'lds 

25.5 

Transportation authorities all over the world nrc agre0d as to thl' 
finality the problem of air transport has assunwd as n result of the 
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 



.·\11{ H<H1TE~ OF THE \VORLI> 
( l.atl\l tli;,!ht:' in :-tatutt• milt·,:., >'L'a tlil!ht,:. in tmutil'al.) 

l':XtTFI> :--T.\TE:-: 
t>n<" \\'ay 

:\lite< 
Hountl Trip 

:\Iiles 
Tran,:.atlant ie tli!.!ht .,j ~.C.--l .......... . 
~ .. w Y.n·k-T••rntit .. l!a•·•·- .............. . 
Tran,.,· .. nt itwnt :d l!a•···. . ........ . 
l!im Fli!.!ht 1 ~lal'lin l~omh,•t"l ...... . 
:-:an DiP~tt- \\"a,-hin!.!l"n 
Kt•,yp<•rt". ~- -1.-lla\·ana ( "\,•rttmat·in••l .... 

l'.\:X.\Il.\ 

LPt h hrit!;I<'· \- atu·uu,···r 

1·: I'Ht li'E 

London-Port Darwin. "\u,.:tralia ........ . 
Tran'-'atlanti•· tli!.!ht ui 1:-:n ........... . 
TraH,:.atlanti•• tlight tti \"i•·kt>r,:.-\'imy ... . 
A!-<trakhan-Baku ..................... . 
Bt>rlin-l'<>B:-tatH'<' ................. . 
BPrlin-:-:tot"kholm ............... -. 
Hr11;;,.:e Is- Lon1l1111 ..................... . 
('on,:.taBtiBnpl<'·l'air" ...... . 
~lar,.:pjJI,•,:.-( 'oll,.:tant i11npl•· ............. . 
:-;t. I\ a plwt>I-T1111 i,_; .............. . 
l.nnllon-1\rn,.;s•·l,:. ..................... . 
\..(>tHloB-( 'ah·ut Ia ..................... . 
London·< 'npt•Bhagl'n .................. . 
LoHdoH-(; I a >'.!.!11\\' ..................... . 
London- ~I a1l ri1l .................. - ... . 
l.ondott-1 :nmp ..................... . 
Pari:-:.-.\h!i'"r~ ........ . 
l'aris-lh-'11>':-'<'l,:. 
I' a ri ,:.-('a i ru 
I':Hi,:.-('a::;ahlatwa .................... . 
Paris-t 'opPnluq...!l1 ll ........... . 
l'ari,_;-Dakar .................. . 
J>ari:--lli111l"n ........................ . 
I' a ri ,:- Lotulon ........................ . 
l'ari,.:-)[:ulritl ........................ . 
l':u·i,.:-:\lar,:.pj)J,•,.; ...................... · 
l'ari;-;-Pra"liL' ........................ . 
l'aris-l:al;;t ...................... - .. · 
Paris- Hollll' ........................ · · · 
l'ari,.;-St. l:a pint<' I .................... . 
\'il'lllla-KominPtz .................... . 
Ystad-1-Iaparant!a .................... . 

:--;t>llTII ~\~!1-:l:Il'A 

:!~1:;!,-l 

:'•:!.) .......... \Il-l:! 
:!701 .......... ;,.JI):! 

. ..... - ... !I~:!:~ 
-1111111.- ....•..• ~IIIII) 

1-1:!1 ......• - .. :!:-;-t:! 

I ill II 

I I ;,till 
:1:!1111 ...•.•.... t~-lOO 
l!l:lti 

-I 7 II 
..t:r; 
;,.Ill 

S';".l 
I :_!;,p 
;,;,II 
:!:lfi 

,;;,on 
ti-10 
.-.\:) 
!IIIII 
! l;)t) 

~7.) 

lti:~ 
'2i>tlll 
1:!1111 

tiflO 
~tilltl 

I :!til) 
:!:)11 
t;75 .. ~.) 
ill1~l 

lllli 
700 
-~~10 

tiOO 
8\11) 

HuPno!' .Ain·s-\'alparai,.;o . . . . . . . . . . . . . . . 800 
lhtl'll!IS "\il'l',;-.A,.;tmeion . . . . . . . . . . . . . . . . liiJO 
:--;allti:t;.!U·Ihll'IIOS .\in•,; . . . . . . . . . . . . . . . . /50 

"\ P:-:THA 1.1.\ 

:\ll'lholii'IIP-l:lllf of C'arpPutnria . . . . . . . . . :woo 
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the ni tecl . 'tat . hav a pt d a ria l t r an:p r tat i n a a f , ··· 
of h igh est pub1i n t ili · y. 

But commerc ia l air sc rvi c ca nn t 

fl own ov r d n t ff r t t h aerial naYi p:at r a c mp r cb n i\· 
of a irdrom s, tha t is, pernum ent aiT harbors. J'lt es mu -t b 11'1] 
c rly l a i l ou t and mark d top rmi t of : wfe .la ll d ing; t he,· m u t f, 
be equippc l with hancra r fo r h ltering nirpl aucs in ran it. :l 

con tain. tor es and r epair fa c ili t ies fo r f' ll1 C' rgcnc ics. 
A n a irdr m p la.J. · the ·a m 1·rol (• i11 1wrial n:w io·at i n that 

harbor p l ays in marin e n av iga t ion. :\ lev 1 fi eld mer ly p nu irti ~ 
l andin~s in a c f m e1·g 11 ry , n m re l cscrn·s th e nam 
drom " th an an in 1 t or r oads tend can be termed a ha rb r . 

In comparison with th e pr inc ipa l E urop ean na t ions, th 111ft 

State · sadly Jack a irJromes. T b Ji s t of a irdrom es and l:mdir.: 
field.· which is prin ted in th e appendix ·!t ows t·lwt there nr nl :r 1 · 
p erm anent a irdrom •s in the · ni ted Stat-es a ttd D ep cudcn i ,; whi :. 
number compri · s 13 seaplane ~ tation ·. Tbi i.· to ay that th~ 
is only one airdrom e fo r every 2G, 300 . quare mi les of nt in m:1 

area of th e U nited ' ta tes. 
The spirit of c ivic p rogr ess, if not of comm on fo rethou o·ht 1 ul( 

urge ever y important community to h ave it s munic ipal a irdr lilt . 

At th e d ate of writing only seventeen \rneri ca n ci t ies ha\ au
dromes. 

:M:any a c i ty, through delinquen cy in pa . t year s to prov ide ad unk 
terminal facilities f or r a il and water tr an sp ort, h as u ltimately pa id n 
high price :for such a lack of foresight. However , judg ing from the 
large number of inquiries r eceived by the A rmy, :Navy and Po~ t: I 
A ir S ervices, Ameri can municipaliti es a r e to-cl ay f ar m or - prLI
gressive in ques tions r elating to transportation than t hey were a few 
generation s ago. It may be confidently expected that, before anolih r 
year goes by , hund1-ecls of cities throughout the country will hav pTo
vicled landing, housing and supply faci li ties for airplan es. 

All p er sons interested in the encouragement of cross-country .flying 
and in the ad vantages that may accrue to communi t ies from t.h is 
source should at once cooper ate in the landing field p r ogram of tJ1 e 
Air Service by reporting such landing fields of which they have 
knowledge. Correspondence is invited along the lines suggested by 
the following questionnaire. This ques tionnaire should be man d 
to the Manufacturers Aircraft Association, which will see that it i.s 
promptly referred to the proper authorities. 
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MANUFAC11RERS' AIRCRAFT ASSOCIATION MAP OF 
~IR ROUTES OF TliE WORLD 

The mal.' sho~ in heavy Jines the recent major flights which connect the 
first world a1r linE The dotted lines show main and connecting routes pro
~osed by Governnnt and other recognized authorities, or those which are 
likely to follow as 1gical developments. This map does not include hu~dreds 
of shott routes a!Jady flown and in immediate prospect, the intent bemg to 
show only the greainter1,1acionallines of aerial communication. 
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h et f r each landincr fie ld r eported on) 
I. )\ am 

and • at . ......... . .. .. . .. .. . .... . ... . ... . . ...... ...... .... ... . 
o f fie ld ......... .. .... . . . . . . . . . . . . .. .. .... ... ... . ... .. .... . 

-1. dimen , ion in .feet. ... . . ... .. .. . ... . . ... .. ... . .. . .. .. ... ... . . 
1 ng ax i ... ..... . . ... . .... . ............. . .. . .... ... . ... .. . 

f 1 re \·a ilin n wind . . . .. .... .... . . .. . . .. .. .. ... . .. . . .. . .... . .. . 
ii' an ~· .. . . ...... .... . ... ... . .. . .. . . ... . . . ........ . . . . . ...... . 
f t h fi eld .. .. .. .. ... . .. .. ... ... . ... .. ..... .... ........ . . .. . . 

9. f urfa e and dra in age .. .. ..... ............ . ....... . .. . .. ... . 

ta if w t w ather la nding p ss illle ........ . .. . .... . . ................. . 

1 . b t:.r u ti n in a nd a r ound fie ld , inclu d ing fen es, t eleg raph wires, trees, 
d.i t ch t . ; ui tability for mall a ird rome . 

. . . . . . . . . . . . . - ... . .. . . .. . .. . .. ... - .. .. .. .. .... . . .... . ..... . . .. ....... . 
11. Ava ila bi li t y a nd qua li ty of suppli es, wi t h name of firm suppl. ring 

•••• ••• ••• • ••• •• ••• 0 ••••••• • • • • •• ••• •• •••• •• • ••••• •• • • • • •••••• • • • • •••• 

• • • • • • • • • • • • 0 ••• ••••• •• • 0 • •••• •••••• • ••••• •• • • • 0 •• • • •• •• • •• • • • •••••••• 

12. Lo ation of fie ld in r espect to tow n with refer ence to features t hat can be 
found tq on pos t· olfiee or comrner cial maps; t hat is, railroads and rivers . 

P pu la t i n o f city . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • 0 • ••• ••••••••• • • ••••• •• • • • ••• •••• ••••• • •• •• • 0 •••• •••••• • • •• • 0 

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

! 3. Alti t ude aboYe sea level in feet ..................... . ..... ... .. ....... · · 
14. Organi zation oper ati ng field .. . .. . . .. . . .. . .... .. . . .. .. .. ....... .. .. .. .. . 
15. Kames of ofilcia ls in ter ested ..... ... . . . .. .. .. .. .. ... ... . . . . ....... . . . . · .. 
16. I s t bi fj eld open to a ll pi lots ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . 
17. N ames a nd addresses of firms engaged in commer cia l aer ona uti cs u sing this 

fie ld . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The appended landing field map of the United States shows the 
odd hundred airdromes and seaplane stat ions 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 ~md have thus 
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PRI NCI PAL L01\ < D l "' 'l'.\1\ ' J·: C RO l ':\ T H Y .\ l l'PL .\:" K . 'E.\l' L.\ X E .\IS 
l IR I GIBLE F LlGl:i 'l' ' IX 'l ' Jl E ' :\1TED . ·'1'.\Ti::S 

Date 

July 11th, 191 1 

P rin c itutl 

B o Tox-,~- A 11 1 xr.To x 

it ies on lll" R o ut e 

Har q; N. At1uood in a Bul'g ss-"'l'i g h t 1 ip lo n e la nd e d at oil ge P a rk n ft r Oy io0 

f r on1 Bos to n. wit h sto ps ur :\ •w London . . \ s tol"i:t, Gon:- r·nor' s l s la nd. ~·C'w Y ork 
C ity. J\ Sb u r·y Pn d <. · n (: in. ·ru c k r·l on .. \ t lnrH ic iLy . Fornh u r ' · . ' tcnuu r' 
R u n . Co ll ege Parle 'I'hl' e d uys Iu te r h lnndcd in tl1 0 " ' hi te Hou se gr unds fo r 
a cn ll. 

A u g u s t 26th , 1911 , 1' . L OL' I , - :\ F. W \' OR I; \\'ORt.ll' , HO- OL'XT IO' DI STAX (••: R E('• RfJ ]J:-
Han·y .N. Atwoo d i n n Bul'g s. -\\"•·ig ht B i, Ja ne won t he '\'i cto r· J . £ ,· ans prize of 

$ 10.000 fol' th e St. Lo 11 i ~ l' c w Y Ol' k !J·i" LO he dnn c in ·I rl n.'·~- Ho utc: ' t 
Lou i.' , p l'in g fi e ld. Po rlli n ·. ' h icuf! o. El k h n l' t, 1' ttis ,· ill • . T o! •d o. Y c n icc. , 'a n: 
d usky, Jc ,·c lnnd , . ' w ll n,· i JI P, l~rie, l.l ufftdo. Lyor s . AuhtJJ' n , T3 ~ Jic 1 !e. Fo r Pluin , 
CasLieton , G a rT ison . 1\yw· k. ;o,· l'nol' 's I s land. N w Yol'k ' II Y-

O ctobe r 21 sL, 1 911 1\Ir x " " '" 'O l. l ·- R oc r; J s f_,,, :-;u . P.t\l' t.Ax•~ ~f ,\II. Fl. t r. II T · . . . 
Hur1h R obinso n i n a C ur ti ss hy droai l'p lan e a n ·i d mni l a r eco rd di s inn <" e . 

Novctnbcr 5 th . 1 911 P rn. T '.r HA~ S o:-.:T I :-.: J:: :-..-T;\L 'Pr.rnlfT . 3 
Galb rait h P. R odge •· crossed f•·om New York i n a " ' righ t. Biplone io l~ inghnmtoo . 

.t\ lo·on . . D ay to n. Decatur. C h i ·azo . P eoria .. 'pri n e fie ld . C!'nt r nl!n. ~" n n ·n'-1 i t \'". 
V ini t.n. M11 ~ ko~::ec . F't . " ' or· th , ' Vnc n. a n An ton io . D el H io . bl l ns o, 'l u rso n. 
Impe r ia l J u n c tion. Pt~ s n d c na. 

F ebru a r y 1 7 t h , 1 912 SECOXO 'TH:\X S 0:\T I S'EXT'AJ. FLI'G l! T . . ~S:.... 
Robat G. F'o u• l e1· fl e w hi s \\'r·ight Biplnn f l'om L os .\ nj!c les . Pu sn d Pnn Yu ma. 

'"J1 11 CSOJ1, nouglus. 1:; 1 P n :-;o, ~W('e t w:lt (' J", l·,r. \ \' ( ) l'lh. 1-I ou stn n () r a r1 '1'f',_ .\ f'w I hflr iu. 
N e w O rlea n s , B il ox i, F lomaton , E ve rg r ee n, 'l'roy, Bainbndg c, Qu rtn•nn, Pnblo 
Beach . 

De t:c m ber 15th , 191 2 F I RST GRr; A'I' Sr~AP LA:'< E Ft.I GII T 15 
Antony J annua fi e "' h is B e noi s t s npla n e f rom Oma h a, St. l.;o u is , N ew O r! en n s . 

1 9 18-1 9 19 NEW Y OHK - VVA SIII :<GTO:< 
Daily , except S un d ay. t r ips of th e A ir· Ma il. 

Begun May 1 5th, 1 9 1.9 N r·; \\' YollK - C IIt:CAGO 
Da il y t ri p s of t he A il' Ma il: 1\ c w Yn !'k. C le ,·c lo n d. C hi cago. 

191 8- 1919 SAN D I EOG- \ L\ S III .!'GTON AXD Rf: T URN . 7000 
Alctio r A . D. Sm·ilh's .<.,' J'UOflrou of a r m,· n i rulnll P~ tl ('\ \ ' f •·orn Sn n D ieR. P hoenix. 

'I'n cson. J': l P'rt !'O. l\ f :u·fa ·n cl Rio . Sn n .r\ntnn io. T-ln·• !": ton . H n t_o_n\ rcJ~<}1 .!!c . New· 
Orlean s, Mob ile, 1\fontrrome r y, A m e ri c u s, J::r c ks o n vi ll e, Day to n"; P Ptrn, D a y
tona ,_ Sava ~ na h , R alcudl, Pe~e r ·sbur·.e . to \V!1 s hin cr 1~n . _ l< f' t u r ll' 1~~ J~a so. e-1r~'l b ~r. r·g: 
Rale rg-h , P rn e h urs t . Colu mb ra. Fe1ye tt e . \\ est. Po ult.. Da ll as. " u cson . 
San D iego. 

Mar ch 1 2 th, 1919 I-IAMP'I'O :< R O.-\ DS- RO CKA\\'A Y A:<n RE'ITRX . No:<·S '~' 0 ' ' BET~n:r-: :-.- POINT 
Navy H -1 6-1 p ilot, 5 passen ge!'s ; Navy F-5-1 p ilot.. 4 pas s e nge r s . \ r~ee,\u_,.n t l' ip 

made in l 95 minutes . a d rs tance o f 30 0 n li les H eco r cl cJi s t.aJJ''C 
1
" ' ·.

5 
" 'a for a 

flying boat with t hi s numbe r· ahoa r d. Tota l t. irne rou n d t ri p, lG 10
" ' ' 

0 'U rnute ·. 

April 9 , 1 9 1 9 CHICAGO-N E.v YORK NON-STOP Ft.IGUT . . . ....... · · · ' ' ' . . ' ' · · · · ·. 7:!5 
Oavtain G. E. While. 

April l Oth to May lOth , 1919 LIUI:R'rY LOAN F I.YING C IR Cl'S I;S . '1:J38 
East ern Flight. A r m y A ir Se r vice t a m s of flY e l's cover e d t h (' fo Jin w in r; Tt i e~ . f!i v

ing exhihi t i? n s in eac h : NPw Yo r k. P hilarl elp l; in. Bo lt rmnre, \ -Vas l."n <; 0
" · H•r h

rnon d. R:l ]() J!!'h . C h arl e~ to n ~ :n-nnn n h .. Tn.rk ~nnyj J1 p A t J : 1 nt ~• B ir111
1
1.n g hn rn . f' J1 nt· 

t a nooga, Nash vi lle, Louis vi ll e, Lexington, C in cin,:,ati, India n a P0 18
• Columb u s, 
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Toledo. llt•troit. Cle\"eland, Pittslmr;!h. ButTulo, :::iyracu>e, Albany, Concord. Port• 
llmd. Boston. l'r<wido:>IW<'". llnrtfonl. ~lin••ola. 

Jliddlr II" .... t,·rn f"li•1M. :'imilur tlyin~ wa.- tlono:> <~I Houston. Xo:>w Orlo:>nn~ .• lat>k· <-;" -17 
son. ~lemJOhis. Litt!.• Hock. St. LoniF. ::'pringfi<'ld. Chicu:;::o. ~lilwnukee. ~ladison. 
Uutu1h. :\linnt:-:uulli:-o. :O:t. Paul. Far~o .. \l•t~rdt .... ~n. l:· ... dtteltL ;;:ioux l·'all~. i-;iou:s. 
C"ity, <•n1~1ha. Kun~n:-o City. \\'"it•hita, Tuh-a. l)kluhontu t'ity. )tlusko!:ee. l;<~ort :'tnith, 
~hrt.•\"t•port. Hou,ton. 

"1-'"or n·.,,,·rn Fli!Jitt. Tht--SI~ h•ntns eO\'t'Tf'Cl :-;un llitli!!O. Los .:\n:;:::~lt'S. Fresno. ~311 66~6 
Frhl\('i ... t·o. :O:.at•rntn(•nto, Ht'no. ~alt l..akt• Cit~·. Uob.t'. Pot•atello. \\"ntla \\"nlla. Port· 
lan .. t. ''rat•uJua. ~t~nttlr-. Ynkin1o.. ::-=:poknnt•. Ilt-..t~na. Butt~. ~tile~ Cit\·, S-heridan • 
• \llinnc·-·. C'h··yt•nnt". lh~n\·,~r. Pu(..hlo. Trinichul ... \lbu<tucrqut. ... El PO.~o. Tuc-=-on. 
Pho(•nix. :O:.un 1 »if"~O. 

April ':!5th. Htl!• 11.\~ti"T••S l:n.\n~-Est•t"I!.\S<"t: 1-'t.tr.IIT ........................ 1-13"; 
..Yat"l/ f'.;;.J,, tlyin~ I.>Oat. tl,•w a non·stop cour~''· On'' pilot umt 3 passeng<'rs. The 

durution \\"US :!0 hours. 10 utinutt. .. .:-o.. 

lin)" 7th, l!l.19 1300 
..........•........... in a ~lartin llomlot•r with :"l otht'r pa~st'ng,•rs from \\·a~h

int:ttJn. \"in .\:.:h••viU··· ="or'h earnlina. tu :\l:u·on antl rl-.tnrn \"ia. .. \sht•vilte, ~orth 
Curolina. Duration. 11 huurs. 10 minutes. 

July 7th. 1~11~• ~.\S 1-''lt.\S,·J:-o••n-:'.\~ ))Jt:tiO ~OS·~Tol• • • • • • • • • • • • • • • • • • • • • • • • • • 610 
CIIJ•Icrin / •. II. Swillo in a ll·ll··l matle this non-,;tov !light in r<•cortl time of :!-16.5 

n1inntt ... ". 

,luly 11th. 19HI AKitOS-L.\SGt .. l:Y Fn:t.l> 
Army'" Goodyt•ar airship A·-l. 

407 

AuguRt :!:!nd, HlHl Bt·•·•·,\t.o--~llst:ol.,\ :s"OS·~TOI' • • .. • • .. • • • • • • • • • • • • • • • • • • • • • • • • 4-10 
.1. IJ. llill in ("urtbs Oriole tle\\" the dh-tan, .. t• in ·l hour~. 1() ntinutt:'~. 

August !.!i"oth, 1!)19 Xt:W YOIIK-TOI:OSTO n.\Ct: .................................. 10-1:! 
Conh•:.;.ts het\\"et•n :l"..! ntilitary and •·ivilian pilots \Vho t•ontplt•h.•tl tlu.• <·ours~

~lila·olu, ..:\lhnny. ~yr:u·u!--f"', BuiTalu, Toronto. 

1!119 AIR ~l.\JI, 1',\TIIt"ISiliSG Ton: .....•........•..............•.••.....•.. 1~50 
Jlojor 0. Jf. J:nldintlf''J", frntn l'hihulelphia. Pitt~hur:.:h, Coshot.'ton, Cuhunbus, Day· 

tun. lndiunutlolh~, (.'hh·agu, )ladbou, Ln Cro~.:--l"', ~t. l'aul. 

Ue~nn o.~tnlot•r ~th. l!li!J TUAS>'t"<ISTISJ.:STAI. 1!.\t•t: ( 10 pilots llt•W Xew York-San 
l•'"'rand~('O an• I rt•hlrn) 540:! 

.:1rm!f .t ir .~·,•rt'il'f' CuHft,,..:f.~ ·l.~l~.;.~i;l~· S.ii;l;~~ia", 'tifn·~·h·n·n~tu;t·, .• {:H:l~l::=:·t~l:, • iJ~;tia'l~: c·h:\:t!·· 
land. Br~·an, l'hit·a~u, <.hnahu, l.'hPyt.•ntH•, ~alt I~ake City, Sat.·ranu.. .. nto, San 
l·'runt.·i~~·o. 

XovemloPr 9th, l!ll!l HDI I•'I.WII~· (.\rnund the •• Him ·• oi the "Cnitetl States) •••..• 98':!3 
Li.rulf•unuf-(.'olonrl 1~. s. 1/artz arul ,•rf•w tlP\\" nn .:\rtU\' ::\lartin honther ninllane 

frotn \\"a~hin~ton, 1-laz.-lhnr~t. F'it•ld, Aul!usta, .lay, Pli1U~burg. Gas}lort, ButTal_?. 
Niat:ara. Buffalo, \Villon:::hll\", Clt>\"('land. llt .. troit. Cnntp Cu~tt'r, Chit•:u.:u, )hl· 
·wluik<'e, La Cro~se, St. Pnul,· ::\lonh•,·idt•o, Far~o, Bistnart.•k, Gl~tulive, ~lites City, 
llillint.:s. llt•lpna, )li~:-<unla, l lixon, )lis~nnlu, ~pokUlll'a Cot .. nr n· A lPtH"'. ~pokune, 
Lo\"Plantl, Can~p l..t\\\~i:-:;, Port.latul, :\lt•dfortl, Sal'ralnento, Sun J.l..,rnn('i:'t'O, Presno, 
LoH .Ang:elt•s, ~aula .. \na, ~an l)ip~n. Los Angt•lt'S, ~an Die~o. El Paso. Fort 
\Vorth, ])atlas. l-Ion~ton, Lnl,t• <..'harlt·~, Nt•w· Orlenn!-', ~lont~on1cry, Pinehurst, 
Raleigh, Pinehurst, ""ashington. 

December -lth, l!Jl!l. XI-:\\" Yol!l' TO IIA\",\SA ASD RI·:Tl"R~ •.•..•.....•........•• 3000 
0 .• T. Zimmrrwcrn fle\\" his .\(ll"Oinarine tlyin::: hont front Keyport, Ne\\' ,Terst .. ~'. do\Yil 

the <"Oa~t to 1-In.vuna and return, ,·ia. Cape Charles, Clun·lcston, St. Augu8tll1C, 
l'alw Bea•·h, Key "'est, Havana, Cuba. 

CLt:n;J,ASD-"'AS II ISG'rOX 

in :Martin bomber. 
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flown over almost every part of the ruitt•d ~tate;-,: in their que::'t for 
landing fields that would be antilabh· in t•a:.:es of PJm•rg-cJIC.''· ;\5~ 
result of this survey work, valuable infm·mation lw,;;; been ~ather1 ~ 
with respect to about 1,000 cnwrgt·ncy liPids. ThP:o:<' as well :1.:> tIt 

permanent airdromes will lw found in tlw appciHlix, an·an~t·d aipb:;
hetica11y Hlldc•r :.:;tatPs. Tlw ]PttPr. or g-roup of lt>tiPr:.:. f.,Jinwiu~ C<ll' 1 

state name and -the Bmulwrs following in parent.ht•sc>s indieatt• th<' ,:t:tft' 

symbol a11d field numeral assig11ed to it by tlw Ai 1· ~I'JTit"P. TJte.=t> 
symbols a11d Bumcrals will lJc JWrmanPutly aud ,·i:.:ibly displayt·d. on 
all airclronws cstahlislwd iu :t('t'.ordaJH'<' with :\ir ~1'1'\'iet• :.:pt><'ifi<'il" 
tim~s. In additio~t t? th~' eitit•s shown iu thi~ l.ist. munhPJ':.: ar<·~hc:in~ 
assigned hv tl1c An· Scrvl('C to thous:mds nf c•ttii':.: all ,,,.,.r tlll' 1 nJtr 

. I' (f' States, rc•gardlcss of whc·thcr or 110t tlwy :ti'e p!·o,·idt•tl with a laul Ill:-

field. These numlwrs will app<'ar ou vaeant lot:.:_. l'ity roof.:. p:I~·~:: 
and golf courses. Aviators will thus be c~Bahl<>d promptly to idPHt.t.'· 
a city while passing OV(•r it e\·en thonp:h the> aviator may ht> unfnmili:ll' 
with the territory. 

I~lPOH'I'AXGE OF THE "'EATHEI: FOI:ECA!"T 

\Veather conditioHs, present aud prosp<'<"ti\'C', arc• of dirt>et eoHcern 
to the aerial navigator. Though tlu• airplnnP ami the airship :trt' 

largely independent of atmospheric distnrbmw<>s all(l eau. if HC'l'<'::

sary, disregard the1n in 1nost cases, a pilot " fnr<'\\'a rnc>d i~ fore
armed." On the other hand, the pilot want=- to talw tllf' ntmo:'t :ld· 
vantage of favorable r:ondilions, sncl1 ns followiug wimls. . 

The aerial navigator of the present is sonwwhat of a weteorolng•:::t. 
himself. lie knows what certain types of ('louds mean, ]I(' know: 
how to read a weather 1nap, is conversn11t with the gcnc>ral law=' nf 
weather changes and appreciates the value of forecasts :m(l flight 
charts. 

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

Official cooperation between the United States Weather Bureau and 
aeronautics began at least as early as 1D07 in connection with the 
balloon races then held at St. Louis. I.ieutenant-Colonel Henry B. 
Hersey, of the Weather Bureau, was one of the contesting pil0t::;; and 
Lieutenant-Colonel William R. Blair, also of the Bureau, wus there 
in an official capacity. 
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Dr. W. J. 

an Diego. 
of ar t1 le::. entitled 

th J att:rnal of the 
of Wind and 

irpl an " ''as published 
Bureau, Washington, 

ming th \Vorlcl \Var, the M eteorological ~- E. F. 
und r ]~1 ut -nant- 'olonel B lair f urni b -el tb A ir rvi and our 

d ta il -d fore asts fo r -ach ucc edino- ""-:!:hour with pecial 
t at intC'JTCnin o- period. . Information wa ciTcu1 ated b r 

racli a- t the _I eccl and direction f tb ''in l at va1·ious altitudes, 
and u t iliz d by th e pilots in the v a ri ou~ aiq lane operations. 

In the Trans- \ tlant ic flights of l\Ia and J ul r 1919, the Weather 
Bureau and the - . S . Navy cooperated in making il11Dlediate ocean 
\\- ather map and foreca. ts for the air pilots. 

In tt1 c t ran coutinental race of October , 1919 forecasts \\ere wired 
by th e \\ eather Bureau , in cooperation '' ith the Air Service, to all 
cont r 1.- and to points wher e pilots made emergenc, r landings. These 
enabled contestants not only to avoid the ri k of impending storm 
conditions, but, in several cases, to take advantage of favoring winds 
which not only increased their flying speed, but often brought them 
" O advantageously to certain controls that they gained a clay in 
elapsed time over less lucky contestants, weather-bound at other 
points. 

A daily o·eneral forecast service for aviators is maintained bv the 
• t:> 

\V eather Bureau, and special forecasts are issued as reques·ted. Cor-
respondence with the Manufacturers Aircraft Association as to flight 
meterological data is invited. 

R.ADIO DIRECTION FINDER 

'While in early days of flying local weather conditions had to be 
"just right" before an airplane would take off, with the development 
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1 
of tlu• radio dii'Petioll tindPI'. tlu• pilnt l~:~s lu•,·ouw 
tlw el<'lll<'llts. 

litt•J·ally ma:-:tt•r of ~ 

Jmag·inc a lightiJOtl~<· \\'itl1 g·uiding· rays :-:IIJ'g-iug tiiJ'ollg·lt sp:H'l' in 
(~VPI',V diJ:eetion ()\'(~)' a radins qf :-:ix lllllldn·d Ill ill':' oll' IIIOI'I': Yet 
snf'h a ])('ac·n!l i:-; J,y 1111 llli':IIIS a lig·IJH'IIt nf iJllag"illatinu. It is the ' 
ligl1tiJOw;p of tlw iutnu•diat1• futltl'«', \\'l~t•l'«'ill <'l<·,·n·n-Jnag·nt'ti•· \\'fl\'<':' 

wiJI take t)l<' pJ:t<'<' of :-'£'HI'C'ltiug· JJC':tlllS of' JigJ.t, and :-':tfi'~H:tl'd 11;1\'j. 

gators of th<' ai1·. ]t:-; Slli'C<'ssful dc·n·l<~)llll<'Jtt i:-: tltP nnt<·ouu• nf nw• of 
tiH' most' l'<'Jilarkaldr· :-:eienlifi<~ w·lti<'\'<'lllf'llts of til<' \\':11' p<·J·i,ld and 
its lllliV<'l'S:tJ llSI' i:-: Oil(' of 1"Ju• )ll'Oilli.-:c•s of <'llllllll!'l'(•iaJ :1\·i:ttioll. 

\Yhat i:-; 1JtP ll:lfl11'1' of tJ1is lllOd••t'll Ji.!!J.tJH•II:-'1' ~ ] Jo\\' dot'S it \\'tll'k ~ 
IIow ltas it hc>c•n d<~\·<'lnp<'<l ~ "'!tat \\'1' Ita\'(' t(•J'IJH·d a "ligltrhnn,P" 
is nothing hut a J.iglt-p0\\'<'1' win•)p;-:s tPI<·g·J·apll :-:t·ati••ll. \\'IIic·h :-'<'IHI:' 
ont e)(•cfrie sig11als aJTHit_!.!'<•d, likl' tlu• ntys of JtWI'ill<' lig·lttltoll=-'<'"· in 
altPrJiatn flasiH•s of ntl','"ing· l<•IJgllt. 

lt is in tiH• l'<•ec•ptioll of tltP:-l<' :-:ig·ual:-: nn ],o:n·d :tir<·l·aft th:tt t}l(' 

fnnetiou of dil·c•co.tinll filtdiug· c•xi=-ts, tl111:-: <•n:tldi11g· thl' airdrome 
wireless station to aC't a,; a ),,•ac•oiJ. This ill\'l'lltioll <•nu;-:titntf·s mw 
of the grcat(',.;t trihnt<•.-: to til<' ing'<'IJHity and nh:-'<'1'\'atiolt of llt:tn .. and 
likP so lll:tll,V other ac•roll:llltir·:d iu\'I'JJti"ns it,:; J'apid dl'n•lopnlt'nt i;: 
due to the COJW<'Htratioll of lll:tii,V miHd:-; npon one idc•a dnri11~· thl' 
war. 

Iu the conrse of this dP\'I'lopmPnf· it wa:,; fnnud that :m Pneln,:;l'd 
coil of wire- or "loop ac•rinl ''-ltnd dirr•etional dfeC't; tlwt i;-::, if 
the edgl~ of tiH• loop wc•r1~ pointl'cl di1·c•(·tly to\\':trd tlw trnll:-:lllittint!' 
station, nmlihlc~ ~ig11als W1;1dd hi' rc•eordl·cl in tltP r1•cein'1'. Tit" mo
ment the edge• of the r·oil was tnrnL"d iu ~~itlH'I' clireetion awny fr•lllt 
the sending station, the sig-wds wonld rapidly di<' down nntil th<'." 
disappeared entirc.Jy. lt follm\·<'d tiH•n that at th<' point of maximmn 
signals, the eoi I was pointing d i l'edly at tlw sewli ug station - hC'nee 
it was easy to locate the station. 

At the prescut tirnc two p:Pilf'l':tl typ0s of direction finder art• nsC'd 
on aircraft. On small machines tltC"h• is iHsta11C'cl whnt mig-ht be 
called the fixed type of findr•r. This is lmilt rigidly into tlw air
plane itself at the time of eonstnwtion. Tlw coil- or ]oop aC"rial
is built into the wing-s of the 1JUtehiuP, in tlw form of a rPctang-1<', along 
the main wiug spars. The two c>nds from the hack of the loop are 
then connectcd.te thf' rPceiving appnrntns iu th<> fnsC'lage. Telephone 
head pieces connected to the receiver are provided for both pilot and 
observer. 
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] n thi~ C':t:-:<· thl' opt'ratinn i:-: as follows: AssunlC' that a wireles:; 
lighthou,.:~ i:-: t'l'l'<'ll'd at )I itr·hl'l Fil'ld~ Long l;:;land, and the machine 
ig fl~·ing thl're from Butfalu. Tlw lighthoust:' is ;:;r•mling out two 
~hort fla:-:ht•:; t'\'Pl'\' thirt,· 5l·eowls, the international si~,1al that will . . . \,...: 

dcsignat<' ')fiteltPl Fil'ld (as,.:umPd). 
At t}l(' ht:'~iuuiu~ of tlw fli~ht tht• pilot will matwm·C'r his ship 

until lu• hc·ar,.: this signal. Then thrnuglwut thC' rt:'mnindt>r of the 
Hig:ht. h<· will k<·f'}l these si!!nal:-: in hi:-: c>ars, knowin!! that so long as 

" ' '- """' 
he hear:: thl'm, hi=- ship i:-: pointl'd in a dirl'et airline to )[itchel FiC'ld. 
II l' ea n not t!~'~ lt)::t, no matter how had t hP WPa thPr~ lH'e:msl' Wl':l ther 
eondition,.: han• 1111 :'<'riou" Pfl"<'et upon tlw tran:-:mis::inn of wirl'll'SS 
wan·,.:. En•H in fn~ he' will }H'O<'l'l'd without hc•:;;itntinn toward his 
destinatioH. 

The other t\"]l«' i:-: for lar!,!'c·r airl'raft, ineluding airships. Though 
rath•r mnrl' c•:nuplit•att>cl, it has a widc>r ranp:t> of n:H"igntional pos:i
hiliti•·:-;. It c•nn,.:i,.:t,.: of two c•oil::, •lll{' rigid. and tht> otlwr mm·ing in a 
c•rnupldP c·irc•lt• within it. ThP mnn•ahlt• t•nil i:::: thP "Sl'archl'r/' and 
its fnnf'tinH j,_ t•l ,.:pa rc·h fnr a known wi rPll',.::::: ::tat inn. 

AnY nirC"raft ~'qllippl'd with ,.:nl'h a timll'r i,.: incl<'lwndPnt of an 
ail'(lr-nnw wirc•h•:-:,.: ,.:f":ttinn fnt• tht• fnll"winn· l'l'asnns. Its n:n·igator 
I i;.;t<•n,.: for :m ,. of t hl• \n•ll known wi rt'IP:c:s :ta tions. and thC'n h~ving 
fonwl one• i11. op<'ration ohtain:-; from it with aid l~f his compass hi~ 
dirC'ctiou bParin!.!'. liP lmnws the Pxact location of tht• wirC'lcss sta
tion he Ita,. listP;IPd to~ ,.:n upon a ehnrt 1H• draws a line rl'JW<':"enting 
l1i:-; lH':tl·ing ft·onJ it. Tt follows a,.: a ],l~.deal propo::::ition that his air
craft is loc•att><l ,.:nmt'wht'l'<' upon that lim•. Xow h." tlw simph• proe
('f:i'> of triaut!ulatim1 iH· c•an lneaft> tlw l'xaet position. This h<' tlol's 
by turniug hi,.: coil around until he loeatC's nnotlwr wirC'll'ss station, 
repeating til<' proep,.:s of ohtaining his dirt'ct bC'nring from it. Tlwn 
drawin~ a line upon the chart rC'prPsenting this bearing, the lim• will 
intcrs1•ct the first line at the exact spot above which the airplane is 
located. It is thc,l easy to lay a course to any point the navigator de
sirc·s to go. The remarkable thing about this system js that it be
comc·s more nccnratc as the aircraft approaches its objective. 



CHAPTER III 

.AIRCHAFT IN \V ..:\ HF A nE 

Tm~ .AmPLAXE rx NATIOXAL lh:FJ·:x~r~ 

Use of aircraft as a separate arm to attack all PJWIIIY air· iorcPs anti his forCi'5 
in land and sPa. 

Liaisou with our own laud for·ccs by aerial units attac-ht•d to tlwm :tllll unt.l,•r 
tht>i r· con tr·ol. 

Liaison with our own sea forces hy aerial units altaelu•d to them ami under 
their control. 

HO:I!J-: DETAILED :lfiLIT,\IlY A~IJ ~A VAl, t:SES 

Aerial messengPr SPrYice. 
Visual rl'con11aissancc . 
.Artiller·~· sun·Pillancc. 
Artillery adjm;tnu·nt. 
Communication l•etwl't'n flePt conJJnandcr and cooperating ior·cc on shore. 
Adjustnwnt of shore hattcrii'H. 
Adjustnwnt of fire from ships. 
Bomba rdmPnt raids. 
Coast patrol. 
OJ!'ensh·es against suhumriucs and torpedo boats. 
Attacks on gi'Ouud troops. 
Incendiary bomhanlmt•nt. 
Destruction of battle ships. 
Raids on hostile batteries that cannot be rcachPd by artillery. 
Locatiou ami destruction of ent•my submarines. 
Destruction of enemy lines of communication mrd enemy supplies. 
Photographic reconnaissancP. 
Photography of results of bombardment. 
Photography of friPndly works to improve camouflage. 
Prevention of enemy air attacks on friendly ground troop<>. 
Assisting in naval blockades. 
Location and destruction of mines. 
Dropping 111aps, locations, orders, food, munitions and information ·to friendly 

troops. 
Droppiug propaganda. 
Supplying food and ammunition to isolated posts, 
Guide to advancing troops. 
Lauding raiding parties back of liues. 
Lauding agent,; in cuemy territory. 
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( Tln·ouglr tht• •·ourtt'S!f and I'OOJ'fl"atian of nflirtTs in tire Air Scn·iccs of tire 
1\"rrr and Sat'!/ llcl''""tlllt'llts. tlrr .l[anu(Hdurcrs :lin·nr;t Association i.~ ahle to 
present tire followin!l discussion of tire tkt"clopuwnt of ain·mft during tire l\"orld 
l\"ar. It is l.rlit'l"t'd thrrt thry irwfudc the first COIIIJ"·clrnlsit·r account of tire 
1•rogrcss of ctJmlwt in tlw air from 1!11./ to 1[118, as ;ullotrnl by tlrosc trho IraTe 
in mind our· futur·· uatirmal security. Tire applicatiun of aircraft duri11g thr 
•·rmflict had such astonishi11g com;cqucnces that its furtlrrr dct·clopmcnt a/oil[! 
•·•·en m<ln' l"t'u1•rrkablc 111ilitary li111's may be c.rpcdcd. In r111iting tire c/cmcuts 
of dcstrrwtion mrd tnwsJwr·tatiou. tire airplane iut,·odrrcnl a situation comparaMc 
(Jnfy to srwh a [i<'l"iod as II'Ould lurrc appeared lrad lllflll, at tire same rnomcnt. 
produced f/Uil porct/,.,- aud tire steam locomotin·. Tlw incn·ast·d use of airemft 
tlurillfl the 1\"orld 1\"nr, [,·ads to tl"' eondusiou- rrhich to nwny ll]lJJCar.~ iuer· 
itable- that a -"•'l"""at•· ..! rm is r1cccssary. A ir·craft. tn11·din!1 iu three dimcn· 
sions, irrtmcrsed in tht• dcnlcnt in 1chirh tlrC!I uwr·r. arc 111rf merely tlll adjunct 
to the land and sct1 forc•·s- llll'!f form 1111 imlcpn1tlcnt II"CtlflOII, dt'sti11cd to com· 
11Wnd t/w decision i11 any {utu1·c tear.- E!HTO!t.) 

~llLlTAHY AYT:\TTOX 

T HE sci0nc0 of military aerunautie.s is .strictly a deYdopment 
of the \Ynrlcl \Yar. ...-\lthnugh th<' Grt>at Powers. with the 
excPptinn of tlw Fnitc>d St;~te=- and .Tapan~ had .organized 

fairl.'" larf!'e fh·inf!' :'<'rYi<'l'=' within the genc•r;tl =-ehemc of their anna-
'- .._ ' L 

ment. polic·.'·, tlH• military airplane, properly s}waking. did not exi5t 
when th(• war hep:an. The air fleets of both belligc•rt•nts were made 
up merel.'· of sport type, single and two-scatt>rs, whieh were not only 
dc~void of armanwnt (gnns ;mel bombs) lmt furtht>rmore were not 
constrnctecl with this <'n<l iu YiC'w. 

In those cnrlv dav:-; of militan· :wronanties. tht~ armY chiefs had 
assigned to the. a i ri)l a110 mw du.t.'·, recon11a is:sa nee. Conditions of 
warfare', howcvPr, soon cau,;ed a chan[!'e in tlws0 vi<•ws. It W<lS real
izccl th~t it was ;tot sntlici<>nt tn sec '~·hat was lwppening within the 
ell(•my lines; it was C's:'ential to prE'VC'nt tllC' enPm,\· from doing like
wise. Thi,:; fnndnmPntal emH·eption, which nltimatPl_v hronght about 
highl,\· sp<'cializPcl aerial fighting. led to th<' mounting of machine 
guns on airplanes, as carbin<•s and automatics had proven of little use 
in hriugi11g clown enemv aircraft. 

The early efforts tm~'nrcl utilizing military airplanes were, never
theless, confined to making low altitude reconnaissance of short dura
tion over the enemy and to reporting in person the information 
gathered. This was deemed so important, that in those days pilots 
were instructed to avoid combats so as not to endanger the transmis
sion of their observation. The loss of time involved in personally re-
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porting hOWCVCr, led tO SUCh inf'ffieiPIIC'_\" 1 hat g"l'Pat Plf.,rts Wt.:l'e lllllUe 

to improve traH:5mis=-ion of rPport,;:. Tlri,; n•,;nltc•d in tlw dco,·clop
ment of df'spatch hag droppi11g, vi:-:u:d ;;i~·rwl:-: ( ;.;udt as f'trcamcr::. 
smoke bomb;.;, Very lights, de·.) arrd firr:tlly airplatrP wit· .. ]c·:-::-:. 

The introchwtiou of hi~.dt-ang-1<' ordnatwf' f,,r· fi~·lrtiug airplan<.':: 
(anti-aircraft guns) fm·c<"cl tiH· iurpl'<~\'<'llt«'llt .,f ait·plauro pc•t•fl)t'JJI!lllCC 
iu the ntaltPr of CC'ilinp: (attairrahlc• altirudc··) arrd uwrrt·m·c·ral,ility. 

The rc•quit·c·nrt•nt:-; of ac•t·i:d fighting- "''"'II dl'tPJ'tllitll'd till' typ<.' of 
macltine most achtpt«'d to tlr i:-: )llii'Jl""""· ll:tlll~'l.'·· tiH' :-:ingl!'-;:C'ah•r 
tractor. This t,Y)H' was so llHI!rc·m·c•r·ai,Jc• tlrat it lwc':tJJH' p•l;:,.:iJ,)p t,l 
discard emnplc·x g1m mollnting·,;; allCl tn fir- tiH• Jlrar·ltine f-!1111 rigidly 
to tlw fnsPlag-r·. "'ith thi,.: :tJ'J':tll~·c·!IH'Ilt, tlrl' pilot only lH'cckcl to 
ai111 tlw aiqJla!IP, iustl•ad of thl' p.1111 :dotH', a~·ain,.:t tllf' Pllt'lll." ma
chine. Tlte presenee of a JH'O)lf'llc·r· in fr·otrt c,f the g·tm pi'On·d :l 

prohh•m of grc•at difHculty, hut this wa,.: o\'PJ'c·.,rne h,,. :-:ynchrouizin!-! 
the machi11e l.!."llll with tlte c~w.!"inc~ so that the~ firin!! mc•ehani,;:m wonhl 

·- 0.., ·-

function cmly when the JllllZzle wa,; 11ot eon•r·c·d ],y the propclll'r 
blad<'s. 

ThP Yalne of ac·rial lJnntlwrdnH~nt al:-:o IH·c::rrllf' <'\·id<•nt aftt·r sati~
factory hmnh:-:, llmnh dropping p:c·m·:-; and :-:i~hting apparHtll~ W<'l'l' 
pcrfeetecl. TlrP g1·owing importmtc·<~ of this plra:-:e of ac·rial warf:tl'i' 
forced the dPYPlopmPnt of Iwwlriric·s of eorr:-:idf•rahlc• Jlip:ltt ran!!<'. 
carrying capac~ity :mel SJWP<l. This was attainc•d ],y a p_-C'neral in
crease in size and !tors<'· power, nnd from 1 H 1 ;I 011 J,y tl11~ nsn of twin 
engines from which grPater safc•ty of opc•ration rP:-:nltPcl. J f Ollf' c·n
gine was put out of aetiou, awl t!te airpla11e had dropp<•(l its load of 
bombs, the other engine would he snfficient for ],ringing t!te madtilll' 
safely home. 

The l'equirenwnts of aerial observation resnlted in the dPve1oplllent 
of special airplane cameras hy mea11s of which the g-r·ourul conld lw 
photographed with snch precision that no lllOYenw11t of tr.-Jop,.; or· of 
supplies conlcl take place withont it being recorded hy the n11failinp: 
eye of the photographic machine. Aerial photographs \\·ere m·t·anged 
together so as to form a comprehensive map which was <laily kept 
up to date, weather permitting. 

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

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



:!.- Tf) attac·k t'1H'lll\" aireraft O}l<'rati11"' a•rain~t our own or - e o " 
alli<·<l troop,- nr air fon•t'" atta<."ht>d to tht• .\rmY. 

:).-To attaek and hara,-,; l'lll'111." troop~ in tht- ti~·ld and destro:'· 
hi,; c.um1mlllil'ation::. ,;t.n·e:: aud ammunition dumps . 

. \c: thP t:'"IW whit•h wa,.; dPsignPd to }Wrform thP funetion nuder 
tht• tir,.;t lu•adiu~. Wl' may placl' the ·• ohsPr\·ation '' airplane,.;~ whose 
dnt:'· it i,; tn dirt•t•t tlrt• from tlu' artillery. perform g<•neral recon
na i::,.;aw•e w•wk n\"1'1' taet it•a 1 a r<'a::. ohta in photop:ra ph,; of tl•rritor~· of 
intt·n·st in th<· Yit·iuitY of tlw li1u•,.: and l1eYontl. and cniT\' on cont:1ct 
patrol,;, that i,;, k"~'Jl ·,·o11m1:mtlt>r,.; and oth.t·r offit•t•rs info.rmrcl of the 
position of adnln<'ing or rt•trt•ating troops. ln addition to the:;c use:;. 
oh,;ervation pia 1u•,.: han• a };:o ht'Pll t •m plnyt•d for thP rapid tr:msporta
ti•1n of !;taf'f offiet•r,- a111l tlu• qniek tran,;mi,-;:i<)ll nf important messages. 

Gudcr the second lu·ading wt• find thP" comhat and pnr:;nit ·· typPs. 
\\"ho;:c duty. i:-: to prP\'l•nt. PHl'lll." air('raft from doing damage to our 
•l\\"11 or alli0:-: tt·rritory Ol' air,•raft. TlH•rt• mu,-t h<' t\\'o typt•s of 
planes to fnl fil sn<"h rt•qn i rPnu·n t:::. Tn :O:\H'l't'ssfnll.'" combat enemy 
lltaehine,.: ;:pe,•ially lmilt for aerial fighting. a type of plane is re
quired which lliH:'t han• alun-e all otlll'r thing;; manem·ernbility, 
wlwrr•as for tlw Jlllrwit typP, who~l' dnt.Y it i~ to attack raiding 
( huml,<·J·) airplaw·~ 1111 :,:ighL :,:pPed- for o\'l'rtakinp: the enemy
mm;t be the :::nprt·llH' quality. ThP pur:;uit typP does not need the 
p.TPat climbing: ability of tht• eomhat BHIChinl'. though it requires just 
a~ gn•at. or g:rPH11'1\ ability to din•. ] t nm~t. furthermore, lul\C 
~l'!·at stre11~·th tn with,.;tan<l lmnsnnl :"train;; of combat maneuYer;;. 
eai'1',Y powt>rfnl nllll ali:"OlntPlY rPliabl<· :HBHilllt'nt. and be capable of 
operatiug: at g:rPat altitndPs.·· ln otltt'r word:;, the combat machine 
Blll:'t he th<· lu1XI'1' ancl tlw pur,;uit machine the runner with the at
tending charaet1•ri:-tit·~ of Pal·h. 

CndPr tlH' third ltl'ading are (•ompri;;pd "'thP bombers" whose duty 
it i:-; to drop Pxplnsin•s upon t<•rritnr.Y oet•upiC'd by cuem:'· troops. 
Tlte homllinp; 1·la,-~ consists of two typPs, om• for night, and ont• for 
clay bombing. Tlw main distim•tion b0tween ·the two is that da:· 
bombers carr.v out thl'ir work on ohjPctiY<•s too small to be practicable 
for night bombers, but of Ycr.Y great strategic importance, such as 
roads, railways, ammunition dumps,. headquarters, etc. The night 
bombers operating with the Army arc used for bombing objective~ 
difficult to miss on nccm1nt of their size, such as in.rinilfncturing pla11ts 
and im:pol·tant enemy towns. The d~ni·acteristics ·or .both· tJ'pes . o£ 
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bombers must necessaril,v be rcliahility of power plant, g}'('at lifting 
capacity and reasonably goofl spePJ.. In thP clay bomb0r, ability to 
protect itsplf soHwwlwt from ('JH'IIIY aiJ·craft and in the ui~ht homber 
effectual provi:..:iou for accurate uavig-atiou n•gardll'~" of ach·erEf 
weather couditions. 

Toward the r·nd of the war, an additional function wa::; as5i~1ed 
to the pursuit airplane, nanwly, thP hara:o::-:ing- of the e1wmy 011 the 
gronnrl with madliuc §...'111l firC'. This ground attack work exerted a 
grca tly demora 1 i zing effr•(·t on th0 troops a 11 rl its 11se I we a nw so ;!C'Il

eral in the last ,yr·ar of the war that :-:1wcial dr!fense patrols of air
planes had to be organizc~d. On tlw otlu•r lwnd. the .AlliPs as well ns 
the Germans wc~re rPady to put iuto serviC'P, at the time of the Armi:;
ticc, ground attack airplanes which carried a very complete armor 
plating around the Yital parts for protectiou against machine gun 
fire. These were the machiues rcfc>rrerl to as "flying tanks.'~ 

Aerial observation, with its various snhdivisions, retained up to 
the ewl of the war, its primary importaucc with regard to army opera
tions ami it has heeonu• an axiom that an army deprived of obsel'\':1· 
tion mar~h i IH'S is sim pl,v bl i uded mHl at the mercy of the adversary. 
That the proper execution of this olJs<'rvatiou work required fighting 
machines for its protection is obvious, just as is the coordinate em
ployment of bombers against targets of tactical importance. 

Aside from these three functions of military airplanes with which 
the operation, safety and efficiency of armies is directly concerned, 
there developed in the last year of the war a new scope for war air
planes through the development of an ACI·inl Force, properly speak
ing. This was carried on against strategic objectives such as arma
meut and ma11ufacturing centers, important railroad junctions and 
large cities acti11g as the nerve centers of enemy resistance. It sonu 
became evident that this kind of warfare was beyond the local scopP 
of field armies- though related to it- and must, therefore, be rt'· 
moved from the latter's immediate control and organized and cmu
manded as a separate unit. Not only did the law of concentration 
demand such a measure, but also the wholly novel nature of this war
fare which, in order to he carried out effectually, had to be organized 
and directed by airmen rather than by army men. The aerial offen
sive must he conceived from the air down and not from the ground up. 

The }_,rench were the first to put this conception into concrete forw 

, 
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with the organization of their " Aerial Division" which was com· 
posed of some SOO day bombardment and pursuit maehines. This 
unit formed the ~trategical re:c::en·e of the FrPnch "\\·iation and was 
used with telling l'ifl'ct in the major t'ngagenwnt~ of the latter part 
of the war. 

In regard tn thl• eoordinated emplo.vmf'nt of the various hranchc·s of 
military :n·iation iu laud hattl1·s~ thP plan of O})('ratinu~ of the' Fnitcd 
State·~ :\rilly .\ir ~C'r\·i('f' in tlw battle of ~t. )lihiel afford:; an exam
ple of th .. mn:-:t up-to-tlatP untnre. 

The plan of npera tions of a 11101 lern battle pnwide:; for thre(' dis
tinct pha:-P:-: of t•ombat: 

Fir~t, thl' preparation of the att:wk. Here. iu ordPr to in:;ure 
secrf'cy. the Pnemy must hP pr<>vent<>d from <.>arryin~ ont re<.>onnais
sauce tlig-hts ov<>r our lines, whih• \\'<' mu:::t find out all we <.>an about 
him. This must be clone, howen·r. without showing umtsual activit.'·· 
Plse the etwm:v mi~ht :::u:=;pcct our preparation. 

Second. the attack up to tlw ohjC'ctiw a~sip:nC'd bC'forC'hand. li<'re 
the fuuction of aviatiou is to destrov all ho5tih• air foree~ <'ncountered. 
after which ground troops ar<> attal'ked. BC'~ide this work. prope; 
coopPration must ]){' insnrNl with the infantry aud nrtillcry in the 
matter of obsC'rnltion nnd liru'son. 

Third. the exploitation of tlw battle .• that i5, tlw advance beyond 
the original objPetin•. In this phasP the C'nemy i5 rf'lC'ntle:;;sl;• pur
sued in the air as w<>ll as on thC' ground, evPrv hostil(• aircraft being 
attac·kecl on sight :mel tlw more in~portant p:rot;nd organizations of the 
enemy b<>ing homh<>d a11tl mnehinP-gmmed from tlw air. 

In the hntt]e of Rt. 1[ihiP1. tlw execution of this plnn involwd the 
usc of some 1,500 A mcric>an. FrPnch. British and Ita linn airplanes. 
It was dt>eiderl to as~ign to the army of opt'ration the nviation units 
which it lWPded for loC'al ohs<>rvation nnd protC'dion~ nnd to <.>oncen
trate the remaiuinp: aviation, whic>h made up the bulk of the air 
forcf'R availnhle, into a huge APrial Slwek ForeP. This Foret' was 
composed of pursuit and clay bombardment machines and operatC'd in 
brigades of about ilOO airplanes each. The mode of nttack was to 
deliver a succession of blows by having a fresh brigncle take the place 
of those brigades which had exhausted ammunition and fuel. 

As a result of thP8P tactics the Germans were literally driven out of 
the skies and the rPdnction of the St. llfihiel salient was carried out 
according to schC'dnlc. 

Although the operation of kite balloons is of a much less spectacu-
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lar nature than that of airplaHP:', lip:htt·r-thaH-:tiJ· c·J·aft han• played a 
Ycry important r(ol~~ in the \\'orld \\':11·. 

Kite balloon:-;, owing· to thc·ir imllt•d,iliry and :-:tt-adint•,-,.: in lti¢1 
winds, usefull_y snpplenwnt the~ work of :1i1·plant·=- in artiiiPJ','" oh~er
vation and !neal Slll'n•illaJH'P. 011 tl11• \y,.,_,,.,.n hn11t alnJH' :'Pn>r:tl 
hundred kite· halloons Wf're in dailv w:p on Paeh sidt· nf tlw line:'. 
The value of thcs1~ aerial oh"I'ITatoJ'ic•,.: wa,.: "" p:J'(•at that . ..:pf•t·ial 
pursuit units Wf.'l'<' assip:rwd for· tlH•i1· d(·,.:t,·w·tinn with int•t•ndi:tr.'· 
bullets. To guard ap:ain:-:t thl':'l' att:wk,.:~ balloon:-: Wl'l't• pr.,tP<'tt•d hy 
anti-aircraft p:mts, maelriw• p:nn=- all(! :-:pt•c•ial prnf!•c•tin· :'t(lt:tdl'tlll~. 

and this systc·m 1nad1• it :-;o difil<~nlt to '""''' ''11<'111,'" ballc)Oil:' tltat tht• 
American Air t;el'\·icc introdJl(~<'d the· idt•a of nig·ht att:wk:::. TJJ(';:(' 
met with great Slte('<•ss, S<'V<'Iltl'en Ut•J'Jlt:tll llallnons hC'ing :'llf't dcn\'n 
by one American ofliecr almw within a W<'<•k. 

Since the Arrnistice, the Air N<'r\'i<'<' ha,.: drawn up a plan for tll(' 
usc of small airRhips in tlw ranp:inp: of l'oa:-:t ],attPJ'il',.; :uul p:t•nc•ral t~h
servation work hitherto p<'rforBH~cl hy kilt~ hallonm:. \\'itb thi,:; ('Uti 

in View, the Army acquirct} in tlJe latP falJ of ] !)J fl .• foul' ~\IJH'l'iC:lll 
made nonrigid air:-hips of 100,000 cu. ft.~ and fin' fnrPig·n !milt :;hip~ 
of about 150,000 en. ft. 

Ailt SERVICE STREXGTII 

The Air Service of the Uuitccl StatP:;; Annv ori!!.·inallv came into 
being on .Jnly 18th, HJl-J., wlwn the Aviatio~1 Se~tion 'wa:;; erPatl'tl 
within the Sig11al Corps, with an allottf'd i"tl'f'Hp:th of fiO ottit•Prs and 
2GO soldiers. ·Its equipment tlwn consi:;;ted nf six airplmu·s. The 
normal development of the Air Scrvicf'- whi<•h was sPparated frll!ll 
the Signal Corps in 1!)18- was rf'tarclr·d h,v inadequate appropria
tions until the United States df'clarNl war on Gf'rman,v. On that dny 
the personnel of the Aviation Sf'etion 1lllmhf'rf'd ouly (l;l oflie<•r,;: :mrl 
1120 enlisted men, while the entire equipment compri=-ed ahnut iJ;) 

airplanes, none of which wn:;; t lw eqnn 1 of Enrmw:m sC'ITi<'<' typ1·S. 
It was a tremendous task to bnild up materiel and persoBBC'l. 

On Kovemher 11th, 1fl1R, tlw AmcriC'an Army ]wd ou lwnd in tlrl' 
A. E. F., 3,!538 service airplanf's and in thf' FnitPil Statp,.: .. l.,f'IJ,) 
service airplanes; and more were coming through rapidly. 'Yith 
the American Expeditionary Force 2,6DR airplnncs wf'ro in the Zone 
of Advance, together with 77 kite balloons. 

The personnel of the Air Service on the Ramc date numbered 20,-
568 officers and 174,456 enlisted men, a total of 1 fli),024. Of this 

/ 
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number 7~. :-:!•; wt·r•' n\"Pr~<·a:-:, di:-:trilmtC'd :t5 follows: 5S,S::?S m 
:Franct>. l!t. 7:!-1 in < :n·at .Britain and 17-1 in ltaly. 

American :n·iator:-: flpw ft11' :;;,~7-17 hour~ O\"C'r the CllC'lll,Y: co\rering 
a distanec of ::.:.7-t-.7111) milP:-:. Of tlw ftif!'hts 1::.!.~:w wC're for pur
suit, ti,lj7:! Wf'l't' for oh:::<'r\·atinn a111l 1~ 17-1- WPrP for homhing. In 
the latter work ~7 ;,:OOll pouml,.; of explosin• wa:' dropped. The Air 
~Prvi<'<' in :Frall<'P ,;hot. down altogt>thPr 77ti airplnm's and ·7::? balloons 
of tht en(•my and lo:-:t. hut :!~~~ Anwric:m aireraft- a ratio of 
superiority of mor<· than two and two-thirds to on<'. 

The pr<':'<'nt strPll!!th of tlu· :\rm~· :\ir Sl·n·iee i:; limited by an 
Act of Cong-r1·!=s to L~t:!:~ otllet>rs and :!l,S;,:-~ lJWn . 

AllU'L.\~E .\~]) TL\ T.LOOX LO~~E~ nn·: TO E~E~IY "\C'TIOX 

I l.". :-;. E::'\E:\!Y 

LOSSES HAL- BAl.- I TOT.\I. ____ __j l'I.A ::'\ES 
1.110::'\S 

TOT,\I, PJ.,\::'\1-::'; 
I.Otl::'\:'; 

1st Ann\· •.•...•. 0. 0. I ~O:l -tR ~;)1 ;)10 ;)4 564 
2nd Arn·.,. . - ••••• 0 ••• 

I ~ 0 •7 G 1 j 

lith :-;,,d;J. atta•·lwd to 
HAF o • • o • o • o •, o o o o I 1!1 0 1 !1 :j 1 3 54 

1-tRth ~q•ln. att:wht>•l tn' 
HAF I 

~ 0 R 71 0 71 •••• 0. 0 0 0 0 •••• 

Indivi•lual,; attaeht>d tn I 
R.\1-' I :ltl n :lli irl 11 86 •••••••••• 0 •• 0 

Iudiddual,.; attnelwd to; 
J..\lo' •• 0 •••••••••••• 

i !l II t1 !l 0 9 
Jntli\·idnnl,; attac·ht>d tn 

I 

Italian>~ ............ I :l 0 :1 :l 0 3 
I IHI i vic! na I;; attat'hPil to · 

Fro•neh I !l 

l 
0 !l 51 :1 .H •••••• 0. 0 0 •• 

Totals •••••• 0 ••• 0 •• I ~S!1 -tS :137 iili ·~ 848 
I 

XoTJ-:: The forP!!'oint.: tabulation :-;hows the losse:-' ~ugtained in airl'raft b,· tlw~e dh•igions 
of the Atncricnn Air Servicll, \Vith the enen1y losses intliett:'d by thC'se sa;ne brnnd1es re· 
spectively. 

N'AYAL AYTATlO~ 

The adaptation of heavier-than-air craft to the reqnirC'ments of 
naval warfar<' iii a development in which America has been the 
piouecr. The first attempts with this end in view, elate back to the 
latter part of 1 fl 10, wlwn land machines were repeatedly flown from, 
and to Unitell Statl':> warships which. for this purpose, had been 
equipped with a false deck or landing platform. The planes carried 
besides the usual landinp; g<>ar, compressed air bags for emergency 
resting on the sea. . 

B11t it W>1S the invention of ~he hydroairplane C'arly in 1911 which 
marked the real beginning of Amcrienn naval aviation. That year, 
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four naval officers were trained as aYiator:; and a fpw maehines were 
purchased by the X an· for its 1wwlv <~J'Patt>rl :h·iation Scc·tion. From 
then on up to 1!11 7, t.hc principal ~·ffo1·b of X and .:\,·iation centered 
in tlw den•lopmc•nt of a :-:Paplan<' wltic·lt would eouplt• a fait· dt•gn•t· of 
seaworthin<'ss with ~ood flying qualitic·:-:. 

The inv<'ntion, in lfll2, of the flying hoat mul tlu• d<'\'l'lopmt•nt of :J 
compr<>sscd air <'atapult for lmmchiu~ sc•aplauPs from wat·:-:hip:; were 
the most nota.hlr~ aelliP\'c•nwnts of this c·xpPriut<>ntal pc•riod. 

"!Jwn the Unitc•cl Statc•s dcc•lan·d war nn (;c•rmany in .\pril. 1!117. 
theN aval .Air Sc·n·icc had a pPr:-:onw·l of::.-.: oflie<>rs :wei 1 1~:: nwn and 
one naval air station, at P<>nsa<'ola, Florida. Tilt• aireraft in <'Olll· 
mission comprisr•d ..J.fl float s<'aplmt<'s. (j boat :;;paplaH<>s. :1 land air
planes, 2 kite halloous and a small nourigid airship. Th<> s<'aplane:: 
were mostly obsolescent, eapable only of short fli~hts, and l:tt·king in 
seaworthy qualitic·s. 

In the latter part of that Y<':ll". however, imprm·cmcnts in hull 
design and construction had so far progTf'Ssf'd that th(' first. practical 
flying boat was turned out for usc of the Fnitc•d Statc·s :K:n·y. 

The problem of insuring the supply of uaval seapl:m<'s was ::olwd 
by the cooperation of the manufacturers ancl th<' creation of tlw na\':tl 
aircraft factory at Philad<'lphia. 

A chain of naval air stations was c>stablishc·d along the Atlantit~ :'Ca· 

board and additional schools for the instruction of the flyiug p<·ri'olllt<'l 
were organized. 

At the same time, a program was laicl down for th<' C'Onstrnetion 
of lighter-than-air craft- airships for anti-submarine def<'HS<' and 
kite balloons for gun spotting. 

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

The expansion of naval aviation was comparatively slow in the 
early part of the war, and assumed momentum only when the growing 
menace of submarine warfare was realized. At first the poor sea· 
worthiness and small carrying capacity of seaplanes greatly limited 
their usefulness in naval warfare. I-Iowever, as more powerful and 
more reliable engines became available, the general progression in 
performance became noticeable and l?ermitted the specialization of 
seaplanes for a large range of duties. 
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The main fmwtions of aircraft in connection with naval warfare, 
considered apart. from thP opc•ration of aircraft as a Special ..:\nn~ are 
in the order of their im portancc: 

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

2.- Coast patrol work in liaison with the fleet. 
3.- Qtfpnsin• aetion against enemy aircraft~ surface craft and 

ship c·stablislnnC'nts (eoast batteries~ dock ~yards, etC'.) operat
ing a!!ainst or mC'nacing the fleet. 

. ~ ~ 

X a val scout i n;.r su hd i YidP~ in to two bran<> hi's. strategic and tactical. 
Strategic. scouting n•rptirC's long flights for obsPrvation far in adYance 
of tlw po,.:sihlP pnint of eontli<>t: this is. in particular for our country~ 
a problcm whit•h ean hP soh·pd by largP rigid airships possessing a 
flight range:' of :O:<'Yl'l'al thousand mile's. In such duties airships 
pos:::e::s an ach·antage bPeaus<' sustentation is ind<'pc>mlent of forward 
motion. TI.P p;rPat lmo,vancy of larg<' rigid airships furthermore al
lows the Ctlniput<'nt of such n·sspl,.: with elaboratP apparatus for radio 
cmumuuication aud with eomfortahh' qnart<"rs for thP crew- an 
important rcquirPmPnt for Pffi<'iPnt ~<'lTic<'. Dnrinp: tlw b<'tt<'r part 
of the war. GPrm:my alone possessC'd aircraft of this kind in the 
Zeppelin. Since' 1 fl1 ~. hnwe\'Pr, Gn•at Britain has fnllowNl snit 
ancl the l~nitc•d Stnt<'s is planning to do lik<'wis<'. DPwlopment of 
this senice may possibl:· follow the British plan of assigning these 
airships to the Air SerYieP op<·rating as an Ill(h•p<'nd<'nt Arm. 

Tactieal ;:eontin~ for tleC'ts at sPa was eff<"ctPd in th<' "'orld "~ar by 
" ship plan<';:." Th<'s<' a r<' small land mneh inrs wh ieh ar<' lanuelwd 
from a traek monntl•tl on the' main gun turrets, and an' Pqnipped with 
an emergenev floatation gear. 

This pradtis<'. which' tlw British snceC'ssfnll,v introdnc<'d in the' 
battle of .rutland, has hC'en adopted on the latest Anwricnn battk ships. 
Its importm1c<' li<'" in th<' fa<'t that a flying machine can be carried on 
board and launched withont interfering with the gun turrets. 

As to the Yalue of aerial observation for naval work suffice it to sa,v 
that aircraft from an altitude of 5,000 ft. can see more than four 
times as far as the lookout post on a crnis<'r. 

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

It has been said that sco1.~ting and gun spotting form the most im-
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portant fnndion:-; of naval aireraft for all kind:-;- :-:•·aplatH':-'. nir
:;;!Jip:-, and kite· lwllontt:'. I ).,,,.,.,.,.1', owin!.!· to till' JH'<'IIIiat· 11:1\':tl ~im· 
atio11 during til<~ \\·())·ld \\'at·~ witlt till' <'lll.'ltty tlt•t·T ], .. ttl1·d up aud the 
:-;nlHttarill<' a:-::-:utttiltg tlw ~·lti<'f oll't•lt,..:in· r.-.1~·. :~it·,·r:tft h:td p:tl·tit'nlnr 
prolllilt<'ll<'<' in <'o<t:'t pat1·11l and t'IIJI\'11,\" work."·"' "·,.11 :1:-: ,!.!i,·in;.r dir.--ct 
Lattl<~ to tltt• tlltdt•J'-:'<':1 boat:-; tlwltl:-'l'ln•:-;. 

Tl11• <·on,;id<•r:tltlt• <·XI<'It:-:i•Ht wlti1·l1 (;<'l'ltt:Jny ;.!':l\'t• t•• :-;ul•llt:lriiH' war· 
far<~ for<·<'d tit<' .\!lit•,; and lat<•J' tit<• l'ttit<·d ~tat<•,; tn dt·Yi=-'<' a wry 
emnpl<•t<~ :t<'ri:d patt·ol :-;y:-:11'111 to ''''JH' witlt tlti,; Jll<'lt;tt·t·. Tilt' ami
suiHnaritw warfat·<~ wa:-; <':trri<'d out itt fout· mod<·:' ,,j· opt·t·atiPn~. 
Jlanl('ly, routill<' p:ttrol, <·:-'<'••1'1 p:ttrrd '" t'llll\'ny:.:. t'llll'l';_!'t'll<'_" patrol 
alHl :-;pe<'i:d lumdting· patrol:-; for :-;ulmwrin<• lt:t:'t•:-:. 

Large st•aplan<·s witlt an Pxh•n,;in· <·t·ui,;ing- an•a \\'1'1'<' gt'lll'l':tlly 
ll:'<'d for rontinP pa!Tol. Til<':-'<' plalll':' <·:tiTi1·d PitiH'l' 111W or tWO 

homhs w<'ighing l'itiH•J' :!:)() or ;-1110 pound,; l':wh. and \\'1'1'1' al,.:o pro
Yid<·cl witlt lll:wltiJI(~ g·un:-;. ~\:-;a rull' :'lll:tllt•l' typ<· air1·J·afr WC'l'<' lli'Ptl 

for convoy <'S('ort. Tit<':-'<' \\'t•n• :tJ'Itlt·d lik<• rite patr .. l..:. Spt'l·ially 
designated seapl:ttt<'S \\'t•J'(' :dway=- k<'pt in readi11es,.; or waintained nt 
all tiltH'S at <'nH·rg·ell<'Y patl'ol :-;tations. 

:For holllhing· opt•rntiolls :tgain,.;t sHIHnariw· lt:t:':f':-', land plane'::: were 
mai11ly usf•(l. altd tiH'>'<' ,,.<·rc diYidf'fl into day a11d 11igltt homhin~ 
sqnadrom;. Day bombing· W:IS f':trrird out-l>y til(' rnitl'd :--;tntf';.: Sand 
.AYiation tln·onp:lt tlte )farin<' Corp:::~ wltil<' tlw llig·ltt hnmhiug wa.::: 
dfeded hy tlw Xav.'· personnel. .A]] of tlH· four nwutiou<·d typt';.: of 
patrol were mninly off<'usi,·e in cltarnd(•r as tlH'." I'<'<Jilin·d the homh
iHg of aJJ e1wmy sulnnariuC's C'llf'OHntf•rf'd :tnd migl1t tiH'l't•fol'l' he 
mentioned under the third main function nf ;.:<'aplanf'fl. Tio\\'('\"l'l'. 
their primary pm·po:-;<' was not essentially tdfeusi,·e i11 tltat they 
merely coopcratr•tl witl1 tltf' snrfaee patrol as,.:igncd to convoy ;::;enicr. 

Tlw extraonlin:tr.'· eff(•ctiv<'JH':::s of :t<•rial eraft in snhmari1w de
fense is a matter of regard; dnriup: the la,;t t<'n month,; of th<' war. 
only three ships wen~ torpcdoPcl or destroyed hy cannon iu the ~\mNi
can patrol area in France, whereas, one year previously, an an•rag:c of 

one ship a clay was lost. 
The United States N a\':tl A,-iation in France si!!.·htcd :27 snbm:t

rincs, attacked 2G, damaged 1'2 and probably sank ~- Beside,;, 477 
convoys were escorted antlnmncrons cnPmy ships wC'rP <k;::;troyC'd. 

The United States Naval Aviation abroad flew altogPth<·r '701.:1!18 
nautical miles on patrol, 41G,767 miles being covered in 41 :314 patrols 
carried out in France. 

..... 
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In coast patrol awl e•mYoy work. li~htf:'r-than-air craft- both air
ship:; and kite balloon~- rt'lldt·rt>d \"l'ry Yalunhh~ scrYice during the 
war. ..\ir:"hip;; Wl'l"t· HS<·d mai11ly for patrol;: of longPr tlHration, while 
kite balloon~. attaclll'd to <'tiiiYoy Yl'~,.:pl,.:. proYich•d a11 Pffl'ctual protee
tioll a~ain:-:t ~Hhmarilll'~. TIH· l·nitt'd Statt·~ Xantl :\yiation ahroad 
operat<·tl lllai11ly Fn•nch air;;hips. whilt• A11wril'an hnilt airships 
Wt'l'l' llSPtl fn1· trai11i11!-!" for patrol 011 tlH'S<' ~hon':". 

\\.ith rt·p:ard tn n1ft·ll~in· ar·tinn ap:ai11st air<'raft. :"Hrf:H'<' eraft, and 
,-horP t•.;;tahli~lllnPHt~. t'llllllHll"atiYt·ly littlt• has hl'l'll tlonP dHrillf! the 
war out,.:itll' nf lhi!Hhin!!." raid~ alrt•a(h· lll('lltioll(•tl. lTtl\\"t'Y<'r, certai11 
new typ<·=- nf :'t•aplmH·~· han· hPPll d<·~·plopPd i11 a11 PXpl'riml~ntal way. 
and tl1<'~1' ar" likPly to as~HIII<' <'OIISi<kral1l<• importallet' i11 ftlture 
Ha\·al wars. ThP most int•·re~tillf! dcn·lopHH'nt along: tlti~ lin<' i.s 
affortlt·d J,y tl1P tnq~t•tln st•aplanP, a ;; ship .. l'quipjwd with a suitable 
t•radh· from whi!'h a n·gnlatinn ttll"p(•dn i;: droppt•tl into tht~ spa~ whC'nce 
it JH"Ojwls itsp]f au:aill4 tlu· eho,.;en targd. Tht> u;;C' of this kind of 
:-eaplaw· ha,.: ht't'll :•xtrPml'ly limitPd du;·in!£ thP war~ although promis
ing l'('!-;Ults han' ll<'t'll nhtaiHl'd l1Y th<' British as well as by the 
GPrm :ms. ' 

Prohal1ly thP 111ost t1otahh• dC'\"('lopmPnt of n:wnl :wiation during 
thP war was th(• p•lWPrfnl X. ( '. typC' of otrt'nsiw seaplane. Thi:;; 
eraft was m·ip:i11all.'· dt•sip:Ju•d for lung: distanet• patrols. with provision 
for ll<'avy armmm·Ht. tn tight sulllHnriH<'S. The first of these craft was 
ecnHpl~'t<'d shnrth· lwfnr<·"'thP ~\rmistit•t•. Tht> fourth of thP sC'riPs
X. < '.--t.- dt'llll~ll,.;tratPd its potpntialities ln· making tlw first trans
Atlantic Hight in th<· world's history, tlms ju.stifying the hopC's of the 
d(•sigut•rs :tll<l build<•rs than tht' X. C'. th·i11g boats would lw able to 
l't'tl('h the ~l't'lH' of eontlict mHll'r tll('ir 0\\.;1 p:nn'r and thcrch;Y rcliC'\"O 
shipping. 1I atl 11ot the nffieer,;; nf 1w ,.a 1 aviatio11 supported the de
velopmC'llt of tlw X. C. boats. combining rt>markahle senworthincss 
a11cl flying power, tlw honor of first erossi~1g the Atlantic undoubtedly 
wonld han• ht'Pn lost to tlH' F11itt'tl Stat<•s. · 

AnothPr remarkahlt> performance madC' by a naval airplane was 
that of an F.-;}-L boat fitted ,yjth two Liberty engines which madC' a 
non-stop flight of :W hour,;; 10 minntl's, during which time n distance 
of npproxi ma tPl,V 1,2:l0 nautical miles was cowred. This boat ear
riPd a cr<~w of fonr. 

The dl'Y<'lopment of naval aC'ronautics in the United States had 
made. enonHmls stritks at thc time the Armistice was signed, \\"hen 
the personnel of the N:wal Air Service wa~ composed of 3,117 officers 
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and 45,632 men; 42 air stations wc>rc> in conuni:-;='ion, ~fi of whicl1 
were located in France, Great Britain and Italy. 

After demobilization was startc>cl. shortly after th<:> Armistice~ 
Naval Aviation was limitccl h;v an :\ct of Cong-ress to six seaplane 
stations within the conti11Pntal limit:-: of thP Fnitc>tl f'tatP:-:, and :1 

COI'l'c>sponding reduction of persOIIIH'l awl <•quipmc>nt c>n:mc>d. 
At tlu• present time. th<· prohl<>ms of :n·iation arf' mainly f'Xlwri· 

men tal, looking forward to tlw clc•\·elnpllH'n t of 11<'\\' typ<'s of ~l':t phuu':: 
for offensive pnrposps awl of larp:c• rip:icl air;;;hip:-; fo1· IIPPt ,;;c•tmtin~. 

As ahoYc indicatPd, po:-:sil,l.'· fnt11rf' d<·,·plopnwnt of :n·iation in 
the United States will ctmcentratf' liUIIIY of·tlt!' aPrial acti,·itie::- of tlll' 
Navy in a united "\ir f.;ervie<' simil:u:· to the· plan already adopted 
by Great Britain and other European countries. 



CHAPTER IV 

COXYEXTIOX HEL\TIXG TO IXTERN . .:\.TIOXAL AIR 
X~\ YIG~\TIO~ 

T liE following com·ention relatin' to International Air~ avi
g-ation wa;-; drafted hy th<' Aeronautical Commission of the 
Peace Conf<'r<'ne<'. 

The Commi;:;sion was com11osed of the followinn· delegates: 
b ~ 

Two representati\"('S of <'af'h of the principal Powers, united States 
of America, British Empire, Franf'e, Italy and Japan. 

One repre,:entati,·e of eac>h of the following- sewn Powers with 
limitPd interests. desi!-!11ated by the Supreme 'council. namely Bel
gium, Brazil. Cuba, Greece. Portug-al. Romnania and Serhi:l, who . - ..._ .. 

were to represent all thL' Powers with limitPd interests assembled at 
tl1e Peace Conferenf'e. 

The representatives dt>signated bY the rnitl'd StatPS were:- on 
the Commission, HPar ~\rh~iral H. ·s. Knapp. r. S. X .. and )!ajor 
(;encral l\L ~L Patrick, r:-. S. ~\.: on tlH' )[ilitarY Sub-committee. 
Hri-g~Hlier G<>ru'ral TI. D. Fonlois. U. S. A., and C:;ptain T,nke )fac
Xarnee. l:. S. N.: on the Technical Sub-committeP. I-iPutenant-Coloncl 
A. D. Bntterfi.el<l, li. S. A .. LiPutcn:mt-CommandPr .T. L Callan, 
lT. S. K., and Lieutenant Ralph Kielv. F. S. ~.:on the Legal, Com
lll<'reial and Financial Sub-conn;1ittees. Commander Pollock, 
l'". S. K., and }.[ajor IT. S. Bacon. A.S .. F. S. A. 

On October 13th, Hll!) dcleo·ates re1)l'esenting: sixteen of the Allied 
' b ' 

Powers, namelY. l3clo·ium Bolivia Brazil. Great Britain. China, .. ' ~ .. ' . 
( 'uba, :Ecuador. }'ranee. Italy. Panama, Poland, Portugal, Roumania, 
Siam, Czecho-Slovakia and Uruguay, signed the International Air 
X:n·igation ConYention. 

Germany. Anstria and Bulgaria, under the terms of the peace 
treaties of Versailles, St. Germain and N euilly, arc held to observe the 
sripulations of the Cmwention. 

If the United States becomes sig·natory 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 
Hook" the complete text of the approved International Convention, 
as well as a deli tiona 1 laws goYerning domestic operation of aircraft. 

At the request of the American Aviation ~fission a special com-
87 
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mittee of the :Mauufactur<:'rs Aireraft ~\,::-:neiation tnadt> a thOI'ongh 
study of an early draft of tlu~ Conn•t:tiou and tlw lat<>t' draft of thi~ 
in~trmncnt incorporated sen·ral of tlw c·ltange:-: :'llg"g'l':-:tl·d hy thi~ 

committee. 

CONVENTIOX HELATIX<: TO IXTEI:XXI'IOX.:\T. A In ::\.:\ \'IG.\TIOX 

L'IIAI'TJ-:It [ 

r;EXEHAI. I'HIX<'II'I.ES 

Auncr.E I.- The High Pontnwting Partit>s J'c>Pognise that P\'t•ry l'owcr ba5 
complete and cxclush· .. H<H'Cl'l'ignty o\·<'r the air spa<'<' above it,; tPJTitt•ry. 

For the purpose of thP Jll'est>nt Con\'t•niion the h•rritor~· uf a :-'tatt• ;;hall ho 
understood as including tlw national territory, both that of thP motht•r eountry 
and of the c:olonie:-;, and tht• t<·JTitorial waters ;uljae<'nt tht•rPto. 

AHTICLE 2.- Eaeh <·ontrading !':;tate undcl'takes in t inw oi JWH<'l' t" accl•rd 
freedom of innocent pas:;age aho\·c its territory to the air<'ntit of thP otht>r con· 
tracting States, pl'O\'i<lcd that tiH• eonditions laid down in the Jll'e:"ent t'on\·,•ntion 
arc obscn·('(I. 

1-:egulatiom; madt• hy n. eontra<'ting StatP as to thP a<lmi>';;ion o\"1'1' it,; tt'rritnry 
of the aircraft of the othe1· c·<mtraeti ng Sta t<'s ;;ha II he a ppl il'll without d i:'tinct ion 
of nationality. 

AHTICU: a.·- Each contraeting ~tat<· is Plltit.lc•cl for militaJ',\' n•a,.;on,.; ()]' in tht• 
intcre;;t of puhlie :o;af..ty to lll'ohibit the airentft of the othl•r eontnu·tin.~ ~tall':', 

under the Jll'nalties provided b~· its h•gi,-lation and :-;ubjel't to no <li,.;t inl'tion 
\Jeing made in this respect lll'twcen its printte aireraft mul tho;;e of tht• other 
wntracting States, from fl~·ing on•r eertain an•as of it:-; h•rritory. 

In that ca~c the localit,.\' and the extent of tlw p1·ohibitccl an•as shall lw pub· 
lished and notiliecl hcfordmncl to the other eontracting- f't<ttP,.;. 

AltTICLI~ 4.- E\·cry aireraft whieh fincls itself above a prohibited art•a ,;hnll. 
as soon as aware of the fact, gh·e the ~ignal of distress pro\·ided in Paragrnph 
of Annex ]) and land as soon as poR,;ihle outside thl' prohiiJitcd area at one oi 
the nearest airdromes of the State unlawfully flown over. 

CnAPTEit If 

:-.ATIOXALITY OF AIHCHAFT 

AHTICLE ii.- No eontracting State shall, except hy a Rpceial and tPmporarY 
authorizatiou, permit the flight above its territory of an aircraft which does not 
possess the nationality of a contracting State. 

AHTICLE 6.- Aireraft possess the nationality of the State on the register of 
which they are entered, in accordance with the provisions of Section I (c) of 
Annex A. 

AHTICLE 7.- No aircraft shall be entered on the register of one of the con· 
tracting States unless it belongs wholly to nationals of such State. 

No incorporated company can he registered as the owner of an aircraft unless 
it po!;sess the nationality of the State in which the aircnift is registered, unless 
tlu~ President or chairman of the company .and at least two-third~ of the direc· 



tor:< po,:~p~~ ,:tll'h nati•>nality. an<l unlP:<:< the COillJ•any iultib all other conditions 
wltieh may ho• pn•"·t·it..·cl hy t liP law:< oi t liP :<aid :-::tatl• . 

• \HTH'U: S.- .\n airo·rait c·annot he ndidly r.·gi~ten•d in mon• than one ::itatl'. 
AHTicl.l: :1.- Thl' •·ontral'ting ~tall•:< ::'ilall <'X<"han!!l.' ,.,.,.t·y month amnn_!! them· 

~eh·c,: and tran,.mit to till• lntPrnational l'ommission ior "\ir Xavigation rl'icrrcd 
to in artielP :l-t ··opio•:< oi n•gi:<tration,: and oi eanePllation" oi n·.!!istration which 
shall llan• ho·PII PntPn·cl on tlll'ir otli,•ial rl'gi5tl'r5 durinl! thl' prPco•ding month. 

:\t:TH'U: Ill.- :\11 ain·rait Pll).!U).!Pd in international uadgation :;hall !war their 
nationality and n•gi,;iration mark,- a:< w<•ll a,: the mtnll' aJHI residt•nce oi the 
owtH•r in aceor<latwc witll :\ntwx "\. 

(' 11.\ PTE!! I II 

CEI:TIF(('.\TI·:,: <W .\ll:W<li:TIII:'il::",: ,\:\'() ('O~II'ETI·::\'cY 

ARTJru: II.- l·:n•ry ain·rait o•ngago•<l in int<•rnational na\·igation :-:hall. in ac· 
eordatw" with tho• ,.,,n,]it i••n,.; laid down in ~\Jllll'X 1~. h,• pro\"id<•cl with a l't•rtiiicatc 
of airworthin,•,:,.; i:-:,-u•••l or J"o·tHIPr,.ol ,-ali<! hy tlu• :'tat .. who:;p nationality it 
flO:',_.!',;:'e:'. 

At:TlCU: 1~.- '11tP l'llllllllaiHiing otli<·Pr, pilnt:-:. t•ngitll'<'rs and othl'r nll'IIIUl'rs of 
tlu• llperatin!! r·r<'w oi ,.,- .. ry air.-rait ,.hall. in ael'Pl"liatll'<' with till' l't.mditions laid 
dnwn in .\mwx E. ht.• pro\·ido•<l witll <'Prtitieatt•,: oi comp<'l<'ll<'Y awl licences is~ued 
or rendpr.•tl ,-:did hy th•• :-'tatP wltn:'P nati<lnality thP ain·rait l"'"""""''"· 

,\i:Ticu: J:!.- t 'prtili<·at<':< o•i airwo•rtllinl'~:' and ui •·omp<'ll'IH'Y and licences i,;
HIII'd or rendpr,.,J ,·ali<! l•y thP :-'tato• who~<' uati<lltality tho• airerait po:<,.e:'-'es. in 
a•·cr•nlancP "·ith th<• n•gnlat i .. n~ <'~tahli~hl'<i l•y "\ntH'X H and "\nnPx E and 
hl'r<·uftPr hy tl11• lnt,•rnat i .. nal ( 'on11nission ill!' ~\ir ~aYigatiou. ,-hall be recog· 
ni~cd a,; Yalid hy th .. otl!t•l' :"tall·~-

Each Stab· has tlw right to r<'fnsl' to n•rugni"" iur t h•• pni')H'"" ni ilights within 
the limits of anrl aho\"t• it-< o\\·n tPJTitor,\· <'t•rtitil·atl',; ui <'lllnpdPne~· and liccncl':' 
grant!•d to one of it,; uati"111tl~ l•y anoil1t•r o•ontra..tin,!.! :--:tntt•, 

.. \ttTICLE 1-t.- ~~~ wir<·l··~,.; apparat ns ~IHtll J,,. •·arriP<i witlwnt 

is>'IH'<l J.y the ~tat<' wh""" nationality thP airerait I"'"""""''"· 
shall nut be ll:3l'd l'Xl'l'jll l•y llll'llllu•r,; of the erl'\\" pro\·idl'd with 
for the pnrposP. 

a "lwcial lircnre 
Sut'h apparatu;; 
a >'Jll'Cial licenec 

E\·ery airo•raft ll"<'<l in puhlit· trun:-;port a111l eapahlt- oi carrying h•n or morP 
pcn;ons simi! ht• ••quipp1•11 with ,.:ptuling allll n•eei,·ing wireh•ss apparatus when 
tl11• method,: of pmploying ><IH·h apparatus shall hnYe ht'en tll't.•rminl'd by the 

lnternatimwl ('omtllis=-itlll f,,r Air '\aYigation. 
This ( 'ommission may latt•t' l'Xtl'nd the ohligat ion ~>f earr~·ing wireh·;;~ ap· 

paratus to all othPr 1·1as:'l's of aircraft in the t·ontlitions atHl aeeording to the 

methods which it may t!t•h•rHtine. 

CIL\l'TER IV 

AIDIISiilOX TO .\lit XA\'H:ATIO:'\ AllO\"E FOHI·:WX TE!UUTORY 

AI\Tll'LE 15.- Every aireraft of a •·ontracting State ha,; tlw right to cross the 
air >'JHII'C oi anothPr Stat" without landing-._~ In this ease it shall follow the 
route fixed l1y the 1:-itate over which the flight takL•s plnec. Ho,\·cvcr, for rca· 



90 Am cRAFT YEAR BooK 

sons of general security it will be obliged to land if ordered to do so by meats 
of signals provided in Annex D. 

Every aircraft whieh passe,.: from onp ~tate into anotlwr ;.;hall. if the regula· 
tions of the Ia tter ~ta tP requ i rc it, Ia nd in one of the airdromes ti xed b~· tht 
latter. X otifi<:ation of thc>'c a i rd ronws ,.:ha I I ht> :!i \"t'll hy t ht' ••ont ractin~t :::tat~ 
to the International Commission for Air Xa\·i:!ation ami hy it transmith•d to all 
the contracting ~ta t<'s. 

'l'he establishm<'nt of international airwo.,pl shall IJe suhject to till' eon>'cnt of the 
States flown over. 

AHTICLE Hi.- Eaeh contraetin:! :-:tatP ,.:hall han· th•• right to <•,.;tahli;;h re;;t'n·a. 
tions and restrictions in fa\·our uf its national ain:raft in eotmPction with !hi 

carriage of pen;ons and goods for hire IJl'twt•en two points on it,; territory. 
AnTicu: 1 i.-The aircraft of a eontxading !-;tate whieh P>'tahli,.hes re~erva. 

tions and rel'!trictiom; in aeconlan••e with A rti•·le I li, ma~· ht• ::mhjeded to thl' 
~;a me r<:servationH and restrictionH in any ot h••r eon t nu·t i ng ~ta tP, en•n though 
the latter :-;tate docs not it:;elf impose the rl'>'l'I'VationH and t•p::_.;triction;.; on otht'r 
fon•ign aircraft. 

AnTicu; 18.- Every aircraft, passing through the tl'rritory of a cont rnctin):' 
State, including lancling and stoppages rl•a:<onahly lll'I'P:<,.;ary for the pnrp<>~l' nr 
such transit, shall he exempt from any sPizurP from on thP gromul of infrin)!<'
ment of patent, design or model, suiJject to thl' d<•po,;it of >'l'cllrit::'' the amount 
of whieh in default of amieahle agreemPnt Hlnt!l he flxe<l with the lea;;t po:3sible 
dela~' by the competent authority of the place uf S<'izure. 

· Cu AI'TEit V 

RULES TO m,; OBSEitVED OX DlcPAltT(;JU~ WIIEX l.'XllEit WAY AXIl OX J.AXlliXG 

Anncu: l!l.- Every aircraft engaged in international navigation shall he pro· 
vided with: 

(a .. ) A (•ertificate of rcgiHtration in aecorclanee with Amlt'x ..-\; 
(b.) .A certificate of airworthi!li'As in accordance with Amwx B; 
(a.) Certificates and licences of the commanding otlicer, pilots and crew in 

accordance with Annex E; 
(d.) If it carries passengers. a list of tlu•ir names: 
(e.) lf it carries freight, hills of lading and manif .. ,.;t; 
(f.) Log books in accordance with Annex C; 
(g.) If equipped with wireless, the ~;pecial licence preserihed hy Artiele 14. 
ARTICLI~ 20.- The log hooks ~:~lmll be kept for two years after thP lust entry. 
ARTICLE 21.-Upon the departure or landing of an aircraft, the authorities of 

the country shall have, in all cases, the right to visit the aircraft and to verify 
all the documents with which it must be prodded. 

ARTICLE 22.- Aircraft of the contracting States shall be entitled to the sanu' 
measures of assistance for landing, particularly in case of distress, as national 
aircraft. 

ARTICLE 23.- \Vith regard to the salvage of aircraft wrecked at sea the prin· 
ciples of maritime Jaw will apply, in the absence of any agreement to tlw contrary . 

• \RTJt'LE 24.- Every airdrome in a contracting :-;tate, which upon payment of 



Co~YE~TIO~ RELATI~G TO I~TF.n~aTIO~AL Am XAnGATIO~ 91 

l'harges i,- open to puhlie II~P hy its national aircraft, ,-hall Iik!'wise be open to 
the aircraft of all tho~ ntlwr 1·ontraetin~ State,;. 

AI\TI<'I.E 2:1.- Each contral'tin).! ~tall' undl'rtak,•,: to adnpt measures to en5ure 
that C\'l'ry airc1·ait tlyin:.: ahon• till' limit.- ni it:- to•rritory and that en•ry aircraft 
wherpvpr it may hP. •·arryinl-! ib natinnality mark. ,:hall eomply with the regula
tions C'ontaint•d in "\nnPx I>. 

Eal'l1 of tho• contral't in)! ~tall•,: tlllllPrtukl',: tn en,;ur•· tin• prosPl'Ution and pun
i~hnu-nt of all JH'r>'OJI:' ,.,,ntra\·t•niJJ).! tiH':'l' n•gulatiun,;. 

('I L\ I'TE!t \"I 

I'HOIIIIIITEil TH.\:\':"1'01\T 

:\RTICI.E :!G.- Tlw !'arriag•• hy air.-rait ni !'xpln,:i\·p,: and ni arms and muni
tions of war is forhiddt•n in intl'rnatinnal naVi)!ation. ~" iort>ign airerait shall 
Ill' p1•rmittPd to .-arry ,-uo·h al'tieiP,.; hPtwecn any two points in tlw :<ame eon· 
tractinl-! ~tatP. 

AHTICI.E :!7.- Ea!'h ~tail' may. in aPrial navigation. prohihit or rl'gulatl' th<' 
earriagl' or U:'l' oi photo)!raphil' apparatu,:. Any ,.;tll'h n•gulatiun,; ,:hall hi' at 
once notiti!'d tn tin• Int<'rnatinnal l'onllni,:,;ion ior "\ir ~avigation. whieh ,:hall 
communieate thi,.; information tn thP otlwr l"ontraPting ~tat••,; . 

• -\HTII'I.F. 2s.- "\" a lll<'a;.:urp of puhlit~ saicty, tlw earria)!<' of oh.i<'eb otlwr than 
tlw"e nwntionl'<l in artil'll',; :!ti an<l :!7 may lw suhjPI'IPol to n·~t rietion~ hy any 
pontrading ~tatf'. Any ,;ul'!t n•)!ulation~ :'hall Ill' at olll'l' notifil'd to the Intenm
tional Connni~i'ion for Air ~:1\·igation, whieh :'hall eommunil'att' this informa
tion to tl11• othPr •·outrading ~tat••,; . 

.AHTICLE ~~~--All n•,..t ril'tions nH•ntionl'd in Artil'le 28 ,;hall he applied equally 
to national and foreign aireraft. 

STATE AIRCRAFT 

ARTICLE :30.- The following ~hall hi' dN•m('{l to he Rtatf' aircraft:

( ''·) )filitary airera ft. 
(h.) Aircraft exelu,-in•ly PmployPd in State sPnicP. sul'h as posts, customs, 

police. 
En·ry othf'r aireraft shall hP llPenH•d to be a printh' ain·raft. 
All state ain·raft othPr than militarv. Pustoms and polit•P aircraft shall he 

treatPd as privatf' aireraft and a,; suf'h .shall be subjl'et to all the provisions of 

tlw pn•,.;ent C'on\·pntion. 
AI:TICLE :~ l.- En.' I'\' a ir<'ra ft eommandf'd Jw a person in military service de· 

tailed for the purpo~l'· shall he deemed to be a .military aircraft. 
AnTICLE 32.- Ko military aircraft of a eontracting State shall fly over the 

territory of another <·ontracting State nor land thereon without spe:ial ~utho~is~
tion. ln C"ase of such authorisation the military nirernft shall enJoy, 111 pnncl
ple, in the absence of speeial stipulation the privileges which are customarily 

accorded to foreign ships of war. 
A military aireraft whieh is forced to land or which is rcqm•stl'd or summoned 

to land shail by reason thereof acquire no right to the privileges referred to in 

the a hove paragraph. 
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AHTII'LE :c~:L- !"JH'eial aJ·raug•'IIIPJJt,.; lu•tw••Pu tiiP :-;tail',.; •·nn•·••nwd will deier· 
miJJP in wllal •·a,;p,.; polit·l' 111111 l'll:<.tom,: ain·rait may 1,,. auihori~··d to cro~" thf 
froutit•J'. The,\" :;hull iu no '-'ll:'l' lu• !'lltitled to the prh·ilt•g••:i rPil•rretl to in "\rticl~ 
:3:!. 

('JL\I'TEI: \"II [ 

IXTI-:11:'\ATI0:'\.\1. l'II:\L\IISSIII:\" FOlt ,\Ill :'\,\\"1£:.\1'10:'\ 

AHTI<'J.J;; :l-1.- This •·lntpb•J' arrangPs foJ' a JH'J'Jtt:lll<'lll lutPntational Conuni:'· 
;.;iou foJ' "\ir Xa,·igaf i••n, pla•·t•d 11nd••r till' LPa).!ll•• oi Xati••n:< and l'OIIlJIII~l·:l oi 
two J'I'Jil'l':'l'lltatil···s of tl1" l'nit•••l :-;tat<•:<, Fntll<'l', I tal~· and .Japan, c>a•·h: !lilt' 

l'l')'l'l'SI'Jitatil·•· of l:rPat Britain a1ul out• oi Pa•·h of tlu~ I!J·iti,.;h lllllnininns Ullll 
India; and ou•• J't')'I"I!:'Pntati\· .. of <':11'11 of till' oth••r •·outra•·ting ,.tat••:<. 

"Ea .. h of the lin• ;.;iat.•s lir:<t uanll'd (l:r .. at l:ritain. tl1" llriti,-11 l>omiuion:' and 
India, •·ouuting fo1· tl1is )1111'1"'"" as OJH' ><lat.•) ,.:hall lla\··· til .. !t•a,:t whn!t• lllllll· 
Iter of \'Oll':-' wltil'll, wlleu mull iplil'd ''·'· lin•. will gil· .. a prod!ld •'Xt'l'Piling- hy nt 
!Past IIIII' \'ole the total IIJJJnl,.•r of t!H• \'ofp,; of all till' otll••r l'llntra<'ini.!! ,;tatt•,:." 

Thl' fun<"tions of this ('omnti,-,:ion an• to ••aJT,\' out till' pro\'i:-'iou,: of tlw Con· 
VPntion, to altPr :uul anti'JH! it a" dt•Pilll'd , ... n,·pniPnt a1ul (.!PnPraiJ~· to adminb· 
tra te thl' Jn tern a tiona I Air );'a \'iga t iou.- EIIIToH. 

CIIAI'TEil IX 

Fl :\"AI. 1'1!0\'ISIO:'\S 

AI!TICLES :1.i-4:1.- Tlu• arti•·lt•s und<•J' tltis •·hapiPr rPiatp to t!H• roojwration of 
contrac·tiug stat<•s in intL•ntational nH•asn•·•·s <'Oil<'<'rniu,!! tiH• !'olll'l'tion aut! d' 
seminatiou of ,.,tatj,.;tieal, elll'l'l'nt aucl nH•tPorologi•·al il;foJ'Illatiou, the pulolka· 
of staJl()anl at>roJHtllti<·al ntap,.; a11d th!' pstal,)ishnH•nt of a 1111ifonn ,;y~IPJ 
g'J'omHl marks foJ' llyiug, aucl of til!' IH'<'PHSal',\' win•lt•s" siatious for air na\'iga 
Provision is ma,Jp fo1· allowing H]H'l'ial agJ't•Pnll'nL,.; la•twPl'n ,.;tat<•=- in rc~JWe 
custom,;, poli<·P, mail,.;, Pte.: for p•·•u•P•hu·e in t•a,.;p of <lisa.!!l'<•enu•Ht lu•t\\'Pl'n < 

tracting- states; and tlu• adh<·n•n<·P of IIPW states to, and the withdrawal of eo1. 
tracting states from, the Convention.- ElllTOH. 

AKNEX A 

THE l\IATIKIXG OF AIRCRAFT 

Annex A provides generally for the marking of aireraft, to !"how thC' 
tionality, Ioeation of these marks on the aircraft, means of identification. s1 
of markings and spacing. 

Section VITI of this annrx presents a talJ!e of marks whicl1 is giv<'l1 llelo\\' i' 
part. The nationality mark of Paeh 10tate name,!, appliC's to the airera ft of i' 
dominions, eoloHit•s, J•roh•dorat.es, dependencies, or of countries over whi<·h it 
the mandatory state.- Eurron. 
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"""'""·'""' "·""' :J 
)\("j-~;ml•ination;: nmdt> in al'cord-

ancl' with till' prm·i;:ion;; oi Sec-~ 
tinn T ta) oi thi;; Annt•X, u::inl! 
a I! roup oi -l ll'ttl'r5 out oi t hl' 1 

~t: oi thl' alphaht>t. ••ach group : 
•·oniainin)! at [Past ntH' vowel, t'. 1 
I!·· "\DC.l. 1'\'I:X. I 

.\II ••nm hi na i ion;: mad•• with H as: 
lir;:i lt>ih•r . 

. \II •·omloinat ion,; madt• with (.' a~ 

lir;:t ll•t it>r. 
i ,\JJ l'omhination,; i mad I' with u a,; I 
I lir:<t lettt•r. i 
I .\II t•om hi nat ion;: m:ull' with G as I ti r;:t. ll'tt er. 
I ,\11 eomhinatitm:< madt• with B as 

tir::t ll'ttl'r. 
,\II eomhination,- mad•• with p as 

tiJ·,-t IPttt•r. I 
.\II l'olllhination;: m:ule with H 'I" I 

ti r>'t h•tit·r. 
.. , 

"\II eomhilnltinn;; madl' with H a~ i 
ti r;:t. lt•ttt'r. I 

"\II com hi nat ion;; m:uh• with E as I 
lirst lt>t t.•r. I ,\II eom hi nat ions ImHll' with p a~' 

tir:;t ll'ttl'l'. 
"\II eomhina tions 11\lllh· with N as 

ti rst h•ttl'r. 

CERTIFIL\TES OF .Aln\\'OHTHIXESS 

~lC following main conditions goYern the is,;nc of eertitieatcs of air

hines;;:-
Tlw dc,ign of t.lw aircraft in regard to safl'ty shall conform to certain 

;;tandard min imnm reqnin•ments. 
~. A satisfartory demon,.;tration must he mack in flying trials of the actual 

tlying qualities of the t,ype of airernft examined, provided that machines 
snhsequcntl,\· manufactured which conform to the approved type need not 
be suh,iPct to such trials. The trials shall conform to certain standard 

minimum requirements. 
3. The coi1s-t:rnetion of every aircraft. with regard. to workmanship and ma-
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terials must he approved. Tlw control of the construct ion and oi tM 
tests shall be in aceordance with cPrtain standard minimum rcquireme:.ts. 

4. The aircraft must he <'fJUipped with suitable in,.;tnunents for safe narigatk.. 
5. The standard minimum n.'<JIIireml•nts of paragntphs I to a inclu:-ire shall 

be fixed hy the lntl'rnational l'ommi,.;,.;ion for ~\ir Xa,·igation. Cntil thty 
have been so fixed each contracting ~tate ,.;hall dctt•rrnine t lw re)!ulntion; , 
under which ccrtilicatt•s of airworthirwss shall be granted or remain \'&lid. 

LOG BOOKS 

JOt:•tXEY LOCI 

This sltall be kept for nil aircraft and shall contain the following par-
ticulars: - l. 

(a .. ) Category to which the aircraft belongs: its nationalit~· and re;.d~trntit':t 
marks; the full name, natioriality a11<l n•sident·e of the owner; mtDI<' of 
maker and the (•arrying eapacity of the aircraft. 

(b.) In addition for each jom·nl',\' --
(i.) The names, nationality awl n·sidt•nl'l~ of caeh of tlw mt•mhPr,.; oi t.h<' Cl't'W. 

( ii.) The place, date, and hour of departun•, the route followed, and all ind· 
dents en 1·oute including landings. 

SIO:CTIO.'OS II-V 

In these sections, Aircraft, Engine, and Signal Logs are provided for in dt•tnil 
and instructions arc given for their use.- Eurron. 

ANNEX D 

RULES AS TO LIGHTS AXD Sif:NALS- Rt"LES OF THE AIR 

DEFI XITIOXR 

The word "aircraft" comprises all balloons, whether fixed or fn•e, kites. nir· 
ships, and flying machines. 

The word "balloon," either fixed or free, shall mean an aircraft usin~ !!115 

lighter than air as a means of support, and having no means of propul,;ion. 
The word "airship" shall mean an aircraft using gas IightPr than air 11~ :\ 

means of support, and having means of propulsion. 
ThP •. ,·:;rds " llyiu6 :nactin"" shall mean all airplanes, seaplanes, Hying \JOtlt5, 

or otn<!r aircraft heavier than air, and ]un·ing means of propulsion. 
An airship is deemed to be "under way" within the meaning of these rul~s 

when it is not made fast to the ground or any object on land or water. 

SECTIO.'O I 

RULES AS TO LIGHTS 

The word "visible" in these rules when applied to lights shall mean visible on 
a. dark night with a clear atmosphere. The angular limits laid down in these 
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rul e a s b wu in t he k tch (attached) ha ll be determined when t he aircraft 
i in i t normal attitude for fl y ing on a rectilin a r hori zonta l course. 

eminp- li gh ts sha ll be complied with in a ll weathers from 
un et t sunri c, and durin•.,. su ·h t ime n o other li,.,.hts which maY be mistak en 

for tlP pr ribecl lig h t sha ll be exhibited. The ; r escribcd nu ; ·igation lights 
mu. t n t be da zz ling . 

2 . . flyi ng machine, wh en in t h e a ir o r munceuvrin o:r on la nd or water under 
it own pow r, sha ll ca rry t he following lights: -

(a.) Forwa r d, a white li gh t vi ible in a. dihedral angle of 220 degr ees bi'sected 
by a ver t ica l plane t hrough t he line of flight, and of such a character 
a s to be vi s ible at a eli tancc of at least 8 kilometr es. 

( b. ) On the right ide, 11 green light so constructed a nd fixed as to show an 
un br ok n li a h t between two vertica l planes whose dihed ral angle is 110 
det,rr ees when m ea sured to t he righ t fr om dead ahead, and of such a 
ch aracter as to be visible at a di stance of at least 5 kilometres. 

( o.) On t he left s ide, a r ed light so constructed and fix ed as to sh ow an un· 
broken light between two vertica l planes whose dihedral angle is 110 
degr ees when measured to t he left from dead ahead, and of such a char
a ct e r as to be vi s ibl e at a distance of at least 5 kilometres. 

(d. ) '.fhe S!tid g reen and red s ide li gh ts sha ll be fitted so t hat the green light 
shall not be seen from the left s ide n or the r ed light from the right side. 

(e.) At t h e r ea r , and as far aft as possible, a white light shining rearwards 
and visible in a dihedr a l of 140 degrees bisected by a vertical plane 
t hrough t he line of fli ght and of such a character as to be visible at a 
distance of at least 5 kilometres . 

(f.) In the en ·e wher e, in order to fulfil the above conditions, the single light 
h as to be replaced by several lights, the field of visibility of each of 
these lights should be so limited that only one can be seen at a time. 

3. The Rules determined for t he lighting of flying machines shall apply to air
ships s~bject to t h e following modifications : -

(a.) All li ghts shall be doubled; the forward and aft lights vertically, and the 
s ide lights hori zontally in a fore and aft direct ion. 

( b.) Both lights of each pa ir forward and aft shall be visible at the same 



tinll'. TII<! di,;taiH'<! lwtw•·•·ll tl11• light,.. •·ompri,.ing a !•<tir ,.;hall not be 
Je,;,.; than ~ rn••t n•,.;. 

The re~t uf thi:' paragraph. numlll•I·,.. iour t" t hirtt•t•n, oi rult•,; a,.; to light.;,;,' 
covered with the rt•gulatinn iur air·,.Joip,- and l•all•"•n:' in rlight and at 1'<'.-'l, with a 
note dt•aling witl1 l"'<'<"allti .. rntr,\· Jll<'a:'tll'l'" to ar .. id •·•dli,.;i~>n,.; with ,.,uriace cra{L 

lt als" n•gulatt•,.; tlte li;,;ht,; "n flying n.adlitl!'"• ,.tati<.JJtary u1· uul anl'itort..!.
EitlTOH. 

ExtrPm<•ly d..tailt•d n•gulation,.; an• pro\·j,J,•d in paragraph,; 1-t to ~I) for tilt 
sltowing of laniJ•.•. llal'<'" and :-'mokc ,.i;..:nal" J,y ain·rait allllui to Innt! ur wltt•n in 
disircs,.;,- EIJJToH. 

!"Et'TIO:" I II 

2]. Flyinl! m:H·hinP,.; ,;hall alway,.; gi\·1' way to loallonn,- fixpd nr frPP and to 
airship,.; . .Air:-hips ~hall alway,.; gi\·,. way t" J,aJioon,.;, whl'th(•r llxPd ur free. 

22. An air,.;hip wh<•n 11oi titid<·t· it-; own ''"nt r .. J "hall IJl' ela~~e•l a~ n fr•" 
Jmllonn. 

23. Hisk of erdli,;ioll l'all. whPII c·iJ·,·ullt:'lan<'<':' Jl<'l'lllit. loe a,;eertaitu•d b~· <.'!lft'

fully watdtilll! tl11• t•ontpa,.;,.; lt~•arilll! a11d a11glo• oi "'"'·at ion of all approachin)! 
aircraft. If ll<'ilht•r tl11• IJI'al'illg IIIII' tl11• a11glo• of o•(l'\'atioll appn•l'iahly chan~'1'. 
sudt risk ;;lntll l11! d•·•·ntl'd to l'xi,;t. 

24. Tl11• tt•rm '' ri,.;k oi t•olli;;ioll" ~hall itll'llldt• ri,;k oi injur~· dut> to lllltltlt• 
proximity of othPt' ain·raft. ]-:,·pry ain·rait that i,; I'<'<Jitin•d loy tho•:-'t' rul••s ''' 
give wa,\· to anoth<'r to a\·oid eolli,;ion. sltall kt•t•p a ,..aft> di,-tallr·e. lta\·ill;! l't'g':tr.l 

to the eireUIIIHbtlli'I'S of t h<' <·n"e. 
2i). \ntile oiJst•t·,·illg tl11• ntlt•,.; n•gardi11g ri,.;k of t•ollision r•ontai11t>tl in Jlar;l· 

graph 2-~, a ntotor·dt·iv<•ll ain·raft lllll>'l alway,.; lll:tll"'U\Tl' a•·•·onli11g to iht• rule> 
contai11e<l i11 tlw followi11g· pantgraphs. as """II as it i,.; appare11t tltat, if it 
pursued its course. it would pas,; at a di,_;lall<'e oi IP~'i than 200 meirt•s from any 
part of allutli<·t· ai r<·ra ft. 

2G. \VlH•n two rnotor-driv<'n aireraft are JllePtillg e11rl on or nearly t•tul on t'Hl'h 
shall alter its coiii'H<! to t h•• rigl1t. 

27. \Vhell t.wo nwtur-drin•11 aircraft arp n11 t'OIII'HP:" whic·h c·ross. th<' airentft 
which has ilH• other o11 its own right side ,.]mil k<'<'P out of the way of the ntht•r. 

28. An ain·raft 0\'t•rtaking any other shall k<•Pp out of the way of tl11' ovt•r
taken aircraft by altt•ri11g its o\\·n course t.o the right., and must not pa;.;s hy diving. 

Every aireraft eoming up with another aircraft from any direction mon• thnll 
110 degrees from alll'ad of the latter, i. c., in such a position with rl'ft•rt'lll'l' !u 
the aircraft whi<·h it is ovt'rtaking that at night it would be unahle tn "''1' 
either of that aircraft's :;idelights, shall he <leemed to he an overtaking aireraft, 
and no subsequl'nt alteration of the bearing between the two aircraft shall makt> 
the overtaking aircraft a crossing aireraft within the meaning of these rules. or 
relieve it of the duty of keeping clear of the overtaken a.ireraft until it is finally 
past and clPar·. 

As by day the overtaking aircraft cannot always know with certainty whPthl'l' 



Co:-;n::\TIO:s" lh:LATI:s"G TO l:s-TER:s"ATIO:s'AL Am ); .. n-IGATIO:s' 97 

it is forward or ahnit thl' olin•ction mcntionl"<l abo\'c irom th1• other nirerait, it 
should. if in doubt, assumt> that it i;. an owrtakin;! ain·rnit. and keep out oi the 
wa~·· 

:W. \\'ho•re hy any of i ho·~" rulo•5 unc oi t lw hn• a i rera it i:o to kl'l'P out oi the 

way, the otlll'r !'hall kl't'Jt its t'OIII'~t· a1ul :'pet•tl. \Yho•n, in '''"'""'!'"'"'''' ni thiek 
wo•nthcr or otlll'r •·all:-t>S, till' airo·raft havinl! tho• l'i)!ht of way tim\,; it:;elf ~o 

clo~c that eolli,..ion o·amwt ht• avoi<IPol h~· till' :u·tion oi tilt' gidng-wa~· aircraft 
alone. it ;;hall takP ,..ueh netiou a:< will lw,;t aitl to an·rt ct•llision. 

:JO, E\'f•ry nirl'rait whid1 is dirt>ded ~~~- tl~t•;;,• rule~ to.• ko•o•p out of tlw way of 
another airerait ,;hall, ii till' eircum,-tam·l·~ oi th1• l'a:.<e atlmit. a\·oitl eros~ing 

alll'ad of tho• othPr. 
::1. In following an otlieiall~· rPl'ogni:.<t•d air rollh' 1'\'<'Q' ain·raft, when it i;;: 

,-aie and pra..tit-ahh·, :;hall kPep to tlw ri;.!ht oi :-ueh route. 
::12. All airerait on land or H'll aht>llt to a,;t•t•nd :-:hall m•t attempt to "takt• otT" 

until tll('re i;. no ri:-:k oi t•olli::;ion with alightin)! ain·mit. 
:l:l. En·ry ain~ruft. in a. <'loud. i••l!· mi:<t or oth<'r comlition:< of hatl Yi;;ibility 

~hall proceed with caution, havin!! t·art>iul regard tt• th1• exi;;tinl! ciremn;;tanet•s 
and conditions. 

:l-t. In obeying and l'nnstruin).! the:-t• rules due r<').!:tl'll shall he had to all danger;; 
of naviJ.!ation and l'olli;:ion and to tlll~· ,;perial .. in•nm;;tatH'<':i whieh may render 
a liPparture from the abo\·c rnll'" JH'Ct>ssary in ordt•r to aYoid imnwdiatc ·danger. 

S!·:CTlOX IV 

BALLAST 

:lij, The di'Opping- of ballast othl'r than lim• sand or water from aireraft in the 
air is prohihitt•!l. 

SJ·:cnox V 

DPtaih~d in,;tnu·tions an• giYt>ll in tlli,; ;;eetion for the ohserYatH'e of air trafile 
regnlatiuus ou and in the vicinity oi ail·!lroml':'.- Eu!TOH. 

SECTIOX. VI 

GEXJ-:1!.\L 

ThiH section ;;tai.Ps that airl'raft on tlw watPr umh•r itf1 own power will per
form to the usual mnrinl' n•gulatiuns fur lll't'\'l'llting eollision,; at sea.- EDITOR . 

.:\.~);EX E 

~I·IXDW~f Q.UALIFICATIOXS ~El'ES~ARY FOR OBTAJXING 
CERTIFICATES AS PILOTS AXD X:\VIGATORS 

SECT'lOX I 

ClmTIFJCATES FOR PILOTS OF FIXIXG )lACIIINES 

(A.) PRI\'ATE PILOT'S FLYIXG CERTIFICATE 

(not valid for pnrposcs of pnblic transport) 

1. P1'Uctira1 TrMs: 
] n cao·h practi<'al test the candidate must be alone in the flying machine. 
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(a.) 'Test fm· . .J.ltitude a11cl Ulidill!f Flight. A tlight without. landing- during 
which the pilot shall remain for at IPa><t lUI hour at a minimum altitnd!' of :?,t\)oj 
metres aho\·e tlw point of departun•. Tht• dP>"e••nt :;hall lini,.:h with a ,!!lidl•, t~ 
engines cut off at l,iiOO nwtn•s ahon~ the landing l!ruwul. Tlw landing shall be 
madP without restartin,!! thP t•nginP and within ).ill lll .. tro•,; (lr lt•s,; of a point 
fixed IJl'forduuul hy the ollidal PXtllnillPI':-; of t '"' t••st. 

(11.) 'l'twf.,· of '''!•ill. A flight without lundi11g around two po,.:i,: (nr buoy;' 
situated ;jiJ() nwtn•s apart making a sPri .. s of live ligure·of·Pight turns, eacll 
turn n•aehing Olll' of the two po,:t,; fol' lnJn~·~·ll. This tlight :;hall hP nuult• at 11n 

altitJulP of not mon• thun :!00 llll'ti'P>" aho\'t' tl11• grou11tl for watl•r) without ' 
touchin~ the ground Cor wat.•r). The lantli11g f'lmll ht• Plft•l'tPtl hy: 

(i.) Finally ,;hutting oil' tl11· t•ngilw o1· PllgiiH':-! at lat••:-:t wht•n tht• airt•rait 
touches the ground (or water). 

( ii.) Finally stopping the flying llllll'hilll' within u •li,.:tanee of ,-,n mftfl'i' 

from a point fixed hy the t•antlidate hefore f'bll·ting. 
2. Npeciul Ht•quiremellls: 

Knowl•~dge of rule;; a,; to Light,.; a111l Signal,.;, a111l Hulp,; oi ilw "\ir. 1\ul,•;: 
fur Air Traflic on and in the Vi<"inity of :\irtlrome:.:. "\ praetiettl knowlt'<lgt> 
of international air legislation. 

(B.) PILOT'R FI.YIXG CERTJFICATI·; Fon FI.YIXG :\IACIIIXEs n.;En ron Pnwo~Es m· 
Pl:BI.IC THAXSI'OHT 

I. Practical. 'J'est.~: 
In each practical test the c·aJuliclate must lH~ alone in the flying maehine. 
(ct.) The tesh; for altitude and gliding llight and for skill a1·c the t'aiiH' a~ 

those required for a private pilot's fl~·ing cl'rtilic.·atP. C'andidat<'>" already in 
possession of the latter certilieatcs arc not rcrJuirPd to pas;; th,.,.e te,;ts again. 

(b.) Test of enduranc.e consisting of a eross-country o1· o,·ersea llight of at 
least 300 kilometres, after whil'h the final la1Hling shall IJe made at the point 
of departure. This flight Hhall IJe made in the same ll~·ing machine within eight 
hours. It shall include two oiJiigatury landings (during whieh thP nJ:Il'hin~ 
must come to rest), which shall not he at the point of departure. hut whil•h 
shall be fixed hy the judges. 

At the time of departure the candidate shall l1c informed of hi,; _cour~P and 
furnished with the appropi·iate map. The judges will dt>eidc whether the eoiii'St' 
has been correctly followed. 

(c.) Night Plight. A thirty minutes' flight made between two honrs aftl'r 
sun~ct and two hours before sunrise, at a height of at least 500 metre:<. 
2. 'l'echn.ical Bxamin{ltion.: 

After satisfactory practical tests have been passed, candidates will, when 
summoned, sumhit themselves to examination on-

( a.) Flying iii achines: 
Theoretical knowledge of the resistance of the air as concerns its efl'ects on 

wings and tail planes, rudders, elevators, and propellers; functions of the 
different parts of the machine and of their controls. 

Assembling of flying machines and their different parts. 
Practical tests on rigging. 

• • 
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(b.) Engines: 
r; .. nl'ml knowlt>dgP ni intl'rnal eomhnstion pnginl'~. including functions of the 

ntrinus parb: a g .. rwral knnwlt>dgP oi the con"truction. a~~emhling. adjustml'nt, 
aud charactPri:-:ti<·-~ oi at-ro-PngiHP~. 

Cau~es of the faulty nmning ni Pngine;; and of breakdown. 
1'racti1·al tl'~t,.: in runnin).! n•pair:;. 
(c.) SJ•C(·ial /.'c•JIIil"l'lllt"lll.~: 

Knu\l"lt•d).!o' of I:ulo•,.: a~ tn Li).!hb and ~ignal" and Buies of the Air. and Rules 
for ,\ir Trallie on anti in tht• \"ieinit1· oi ,\irdronw:;. -

l'rarti•·al knowletl).!t' oi t ho• "(lt't'ial ;.orulition,.: of ;tir trallie all!! oi international 
air IP).!i:'lation. 

~hq> rPading. ori!'ntation. lt>t·ation of pu:'itimr, p)pmentnry nwteorology. 

The practi<oal il'sts shall hi' t•arrieol out within a maximum period of one 
month. 

'l111·y ma\· ])(' c•arri,•tl oni in an1· order. and e:wh maY lw attempted twice. 
'1lu•.1· •hall .he wiinP,~,;pd 1>.1· prnJ•t•rl;. acert>dited examinpr,;: who will forward the 
ollic·ial rP(Hll"b to tl"• proppr authorities. 

TI.e oflkial r••porb will gi1·•· the diiTNent inddenb. e,.;(wcially those of land· 
ing:'. Tit .. t•and ida 1 "" ,_;Ira II in rn i,.;h he ion• t•:wh tl':'t proper identity forms. 

,\ lmrograph .-hall '"' •·arriP<I on all praetieal tp,.;ts, and the gra.ph. si::!lled hy 
the l'XaminPr·~. shall l~t• attao~hPtl to their n•port. 

Pilots who hol<l tht• militar~· pilot',; cl'ftilieate ~hall IJI' Pntitll'tl to the private 
pilot'~ tlyi11).! t·Prt ilit·att•. hut. in order tu obtain till• pilot'~ tlying certilieate for 
purpO"<'ti of l'ul.lic Transport it will he neee~,;ar? to pa"s the technical conditions 
for navigation a,.: rt'<(uin•tl hy B (:!) (c.). 

SECTIOX II 

f'Prtifieates for pilots of lJ:dlnons arc provided for in this section, by a scriPS 
of pradieal tc:;ts. togethl'r with tht•oretical knowledge and special requirements. 
-EIJITOIL 

~ECTIOX ITI 

This sePtion J>rnl"idrs fnr thr"P t•la:":;f'i' of airship otli<•f'r pilot;<. The lwldP.r 
of a t\n:t da~s ePrtilieat<> is qmllitierl to enmmaml 1111~- nir~hip. The holder of a 
fecowl clas~ certi!lratP i;o qualitil'd to command air~hips under :20,000 cu.bic 
meters capacity. The holder of a third class certitlcate is qualified to command 
a.ir~hips under GOOO cubic meters capacity. _\ll military and naval airship otfi· 
ccr pilots arc entitled to a third class certificate. All military and na.val officer 
pi lob who have comma ntlctl airships o1·er GOOO cubic meh•rs capacity arc entitled 

to a ti rst class c>crtilica te.- EurToH. 

SECTIOX IV 

This section providPs for eertifieates for navigators of aircraft. They must 
fir~t pa~s a theorctieal aJHI practiPal examination in many poiuts of which the 
followiug are the more important- tl'uc and apparent nwvcwcnt~ of the celcs· 
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tial hudics: method of cletcrrnining latitudt>, long"itwle, tinlt' and azimuth, nhlp! 

and charts, how tu read thPm. com pas,;, magnetic Jlll'rid ian,.;. \·:uiat iond, de\·i&· ~ 

tions, aeronautical navigation illstnJment,.;, aiHI so forth.- E))Jnll:. 1 .. 
This Hection iH dc!\"oted to illlt>rllatiorwl nwclic·al n•quil·cnwnt;:: io1· air nawiga· •. 

tiun. Jt proddc•s an Pxhau,.;tin• phy:-;ical examination i••r calldi,latP>' u:> pilots t 
or navigators.- Kurrou. 

AXXEX F 

I~TEltXATIUX"\L :\EIWXAl'TlCAL ~1.\P~ AXD Gr!Ol'XD ~1.\I{KIXGS 

ThiH annex iiJu,.tntlPS an intPrrw tiona I ;;y,:t Pill oi aPria I m:q1s .-.ll tlu~ ~··:dt• ••i 
1: 1,000,000; and all local maps ull a >'C'Hh• of I: :!tlll,fHIII. Th•! ciPta.il;; of whut 
the maps will ,;how are gh·•·n in tllis spdion. :o-:E< 'Tit 1:\ II Jll'"'·idt>s for an in· • 
tc·mational H,n•tPIII of gronllcl mark,;. The:'c rnarks clill"l•r widely from tho~i· 

now in usc in the l'nited :'itatcs.- EJJITOI!. 

A S)•stem of exc·hange of mett>orologic·al information- statistical, cunent und 
forPcnst- is arrang('(] for ill this Arm,.x. 

In AppencliePs I-IV, pro\"isioll is mad!' for the issllllliC'I' of mPtPol·o]o_!!·ieal rPpurt~ 
with im;tructiolls aH to tlw J.!l'nl'l"al fonn ill whieh t he• n•port,.; an• to In' rPJHiered. 
A very cornplc-te system of standarcl and "l"'"ial symbol,; i;; laid out for the h•le
gruphic tran::;mission of such reports.- Eurrcm. 

AXXEX H 

Cl'STmiS 

Thh; Amll'x contains general provisions and r·pgulations relating to l'U:'t<>Ill5. 
Aircraft c]pparting from one ('Olmtry pn r·outc> for anothc>r' must >'tart from :t 

specially designated custom!; airdrome and eross tlte frontier hPtWPPII point; 
fixed hy the contracting states. 

Aircraft Iandini-( in foreign countriPs are in p•·ineiple liahle to em;tom::; clutiL·~. 
11w provisions of tl1is Annex do not apply to milihu·,,• aircraft vi,;iting a stah• 

!Jy special authorization nor to police and cu::;toms aircraft.- Eunou. 
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HEPOHT OF .\~IEIUC.\S AYL\TIOX ~USSIOX 

I X tlw ;:nmitwr of I !ll ~~ n ,.:fpp wn;: tak<>n by tlw Fnitc•d States 
<:m·<'rll~Iwnt wh_i,·h ~nt:-; d<·;:tin<>d to h:lp plael' the c\\·iation In
dn;:try 111 .\mPrt<':t IH;:t :mtoll!! th<'J\:\tJnn;: nf till' world. 

CmiPr iH;:trn<"tion,.: fr•Hll ~Pc>rt·~HrY of \\.ar HakN. th<> ~\merican 
~h·iation j( j,.:,.:ioH wa~ formPrl. <'Oll:'i;:tinu: t1f: II nn. Ht•nt•diet C'ro\\"t>ll. 
tlw As,:i,.;tant ~Pt·rt'tan· of \Y;tr; lln\\'<;rd E. ('uftin. 1lt•mht>r of the 
Conueil nf X atioual 't lt•fpn,.:p; Jlpury C. ~ln;:tin. Captain. F. S. 
Xan·; llal;:t•Y llmn,·ncHh·. C'nlnnPl, ~\ir SprYir·P. P. S. ~\.; .Tanws G. 
Blai.r, .Jr .. l:iPHtPnnut-( ;nlmtPI. C:PnPral ~taff. 1·. S . .. :\.; Gt'Ol'!!<' H. 
ITunston. l'r<·:'i<l<•Ht. \Yrip:ht AProiHllltieal Corp.; C'. ~[. K<'y,:. 
Prrsidt>11t. ( 'nrti;:,.; .\<•rnpl:tiH' & ~lotor ( 'orp.; S. 8. Bradley~ Gt>nt>ral 
~[anap:Pr, 1lannf<whtt'<•r,: :\irernft :\;:;:u. 

Tlw lll<'llllH•J'S of this mi;:sinn W<'llt tn EnroJW ancl roHfPrrrd with 
\'arioJI,.: miuistt•r,.: of tlH• (:n\"1'1'11111<'11t;: of Fraut><'. Itnl~· Hnd Enp:lancl. 
also rankinu: c\rnl\' :md San· C'oHmJ:mdt>r;:. :md tlw fort>most aircraft 
mann factm:f'r;:. . . . . 

A thormtp:lt ;:twly awl ilt\'C':'tip:ntion \\':l~ madt> hy tlw ~fission of all 
forms of orp:anization, prndnct iou :md dP\'l'lopnwnt. ~\s n result of 
th<•se stndi(·~ tlH• ~li;:sion l'mph:t:'iZ<>fl thc> nn:mimom opiuion of its 
memlu•r;; that immPdiatP netion was ni'C'I'~~:n·v to snf<>gnnrd the air 
int<•rp;;t of tlH• l·nit<•d ~tntl's to pri';:C'rvr for. thP Gov~mml'nt somf' 
ll!'ll<'fit of tlt<' p:rPat aviation <'XpC'nditnrt>i' madt> during tlw period of 
the war, nwl to pri'V<>nt n vitally nc>c<>ss:n·~· indnsh~.'' from disnp
pParinp:. Tt wn:-; statPd thnt !10 p<>r <'<'lit. of th<' indnstr.'· crl'ntcd dnr
iug thP war h:ul lwc>n liqnidntNl and that nnlC'SS somc> dl'finitc policy 
was adoptc>d hy thP Clm·Nnmc>nt it wns inevitable that the remaining 

10 p<•r <'cnt. wonld aho clisapp<':ll'. 
In snhmittiup: tlu•ir r0port the subject was divided into three im

portant hPnd:-;: 1. G0nrrnl Orgnnization, 2. Development, Comnwr

f'ial, :1. nt>vclopmt>nt, T<>rlmicnl. 
The r0port is ns follows: 

I. GENERAL ORGANIZATION 

Tlw fincling-s of the Anwrican Aviation )fission and its rccomnwndations are 
Rnhmitted aftPr a carl'fnl review of the Rituation in thC' alliC'cl countries men· 
timwd, hut always keeping in mind thC' situation in the 'Qnited States. Under 
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AMERICAN AVIATlO:--.r :\fl~' STON 

Top, left to right- James A. Blair, .Jr., Co lon el, General S t a fl· , U . 8 . A.; 
Howard E. Coffin, Council of National Defense; Ilen ry C. i\Iu s tin , Captain , U. S. 
N.; Hon. Benedict Crowell, the A ssistant Secretary o f \ V:u ; George H. Hou ston, 
President , vVright Aeronauti cal Corp.; C. JVI. Keys. Vi ce Pres icl (' nt, Curti ss Aer o· 
plane and Motor Corp.; S. S. Bradley, General Manager, Manufacturers Aircra ft. 
Association. 
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the aho\·e ~ulo-ho•:HI~ I ho• rp,;ult:; oi th•·~(' inn.>.sl igat ions an• prC'~C'nted to vou. 
which. in tlw !•pinion oi thp ~li:;~inn, do•maiHI the mo;:t Panw~t and immediate 
cou:ill!•rat!on H~•llll! IIH• lornadt·~t linl':<, with a \"iew to e~tablishinl! ~onw tixed 
p~l~cy w~uch wdl :-'an• th•• airo·rait :-'ituation in tlw l"nitl'd Statp,; and give the 
Lmted ~tates an •••pml plact• with thl' gn•at. powpr;: oi Europe in thi;: nreat new 
commercial tle\"l'lt•pnu•nt. '"" 

The Amt•rit•an "\vintion ~li~;:ion thl'n•iurt• recommeml,- the co/ICCIItration of 
the ni1· <lctil'ilit'8 of the t"11itcd ,--.:t,rlcs. military, IWI'trl and. cieilian. 1rithi11 the 
di1·cction of a siuglc l;o,·,·nllllcllt aycucy created for the purpose. co-equal iu im

port!lllcc 1rith fh•· /l•·pt~rlmcllts of 1\'trr, Sui'!J aud of Commerce. to l1c called 

in thix 1-cport. f•Jr tl1t' purposrs of idcutification. the Satioual Air .'lcrrice. 
In making the ahovp n·comm!•rulations. the following view,; and data oi the 

~li,~ion arP pr··~··ntt•tl: . ~ 
Yi;.its w .. r,. ma•l•· h~- t hP ~I i,-;:ion to En;..: Ia rttl, Frant't', Italy and conference>< 

han~ lwen lwld with thn:-'1' largo•ly rpspon:'ih](' ior tht• ><llcl'l'>'"iul p1·o~Pcution oi 
the war and e:'lwcia lly wi 1 h t ho><l' mPn mo:'t t'X p('rit•ncl'tl in the ao•rial dt•\'elop
ment within tho,-p t•nuntrit·~. Among othl'r~. int•·n·ipw;: hav(' ht•Pn had with: 

1-"HAXCE: ::O.Iart;ehal FtH'h, ('ommandant·l'II-C'h<•i th•:; "\rmPl'S "\llil>e,;: .\mlre 
Tardit•u, ~lini;,lre dt•,; ,\train•,; Fran<·o-Ami·ri.·ainp,;; l:l>ni·nd ~1. Dund, Chef de 
~ .. rvic·e ''" 1'.\t•roJHlllt itt II•': .Jat"ftlll':' Dum('~nil. l>t'll\ltP. iornH•rly Sou;;-Speri·tairP 
d1• L\Pronauti•illt': ~I. Loueho•ur, l'ri·~itll'nt tlu Con~l'il dl' C:ut•JTt', now ~linist('r 
nf H<'l'On,;trul'tinn; Danit•l \"irn·t•nt. DPplltP, ftll'll\('1'1,\" Sou::-SPt·ri·taire de 1'.-\via
tion; l:a~ton ~linit•r. Dt'IHIIP, ('hpf du t'omit•; ~\pnmautiqllt' au SPnat: and ~Iajor 
d'Aiguillon. of tht• ('omJui,;o:ion lntPnnini~tt•riPlh• dt' 1'.-\dation·C'i\·ilc. 

E:-.-<:LA:'\11: llonorahll' \\"in"ton ('hurl'hill, ::0.1. P., S('t·rptary of ~tate for \\"ar 
and Secretary of Stat•• for ,\ir: FiPltl ~lar,;hal Sir l>ougla:' Haig. C'ommand••r-in
Chief of tht> British Army; "\dmiral Sir David HPatty. n. );., "\dmiral of till' 
Fl<'!'t: ::O.la_ior CP!Il'ntl Hight Hon. ,J. E. B. SPPiy. l"nder SPl'I'C'tary of State for 
Air; ~lajor C .. n .. ral Hugh ~1. Trmehard. C'hil'f of "\ir Stntl'. Hoynl Air Force; 
::O.lajor Ct'nPral E. L. Ellington. ])irPl'lor [;('nPral. ~upply and l:t•search. Royal 
Air Foret': ~lajor (;pnl'J':d Sir Fn•deril"k H. Syke;;, Controller t:enPral Civil .-\via
tion, !loyal .-\i1· Fan·P; Sir \\". ~\. Hohinson. St•cr('tary. Air ::O.lini~try: and ~f:ljor 
<:enC'ral Sir \\". S. Hranl'k('r, n.oyal Air ForCl'. now with the Aircraft ::O.Ianufac

turing l'o .. Ltd. 
ITALY: t:. t:ra:':<i, ('hid of t.hl' Italian Aviation in Paris: Colonel Cuidoni. 

Italian F'on·ign AProJJalltil'a 1 ~I iss ion: .Admiral Or::~ini, Chit•f of Italian X and 
Aviation: Colollt'l l'roceo. Chid of the Tcehnit·:d Bun•au: and Signor l'onti, St•crc· 

tary of Stat.~ for Aviation. 
In all l'onntril's Yi~itl'tl, and in the minds of all persons met in conferPIH'e. ap· 

pears an extraordinary similarit~· in condition and in conclusions drawr~ from 
the experienees of the th·e diflirult years of mistake and achievenu•nt 111 the 

· ' · · Jlln JlTC'Sl'nhtion of the 
pros<·eutwn of the war. Pt•rhap,; no stronger or IJ10l(' sun " ' ' . 

· · f · · · ] 11 · II' 1l countries can be <Y!Yen regard m whll'h the future o nnatwn IS 1e < m n IC " · of whirh \\"('l'e oh-
than hv quotation from two lettPrs of l\L Clemenreau. copiCs 
tained .in France. The lirst is nddn•ssed to the Presith-nt of the United Stat~s, 

· · 1 · · 'd t' f 'lttei'" •neronautical and Ill urgmg upon hun t 1e llllllll'dJate com-n era IOn o In, " " ' . 
ennnPdion with till' Pt>aec• Conference. The second is addressed to the Pres!· 

· · · tl 1 · ft f decree creatin" n S('jl· dent. of tht· ]{ppuh!Je of France, suhnuttmg 1e l tn o n " 
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urate d<•purtnwnt of Aeronautie,; plaet>d trnnf'itol"ily muh•r th•• ~lini,.:try oi War 
-an intermediate step po!'silJit• withnt~t ll').!islation and looking to the early 
creation of an Indeperult•nt )[iu i,;try oi tht• Ail·: 

Lt·:rTJm F11o~r ) r. < 't.r·:~n:xc"I-:..\ e To 

I'Ht-:SIIIt·:XT \\'u.sox. 

'· Fl.'iJI'llaQ· ltith. J!ll!J, 
"The Pr<"si•h•nt of the CounPil. and 
" The Pr·e,;i•h•nt of tlu• I nt«·r·nll it•cl I'I'IH'I' Ccm i('t'I'IICI'. 
'·To the Prc,.itlent of the l:<'ptlhlit· oi the l'nited States. 
·' I nterallied A ,·ia tion l'omm i tt.•~~': 
")[t·. President: 
"I han• tiJC h<IIJOJ' to ackno\\'IPcl,!!t~ thl' n•c•Pipt of ~·our an,;\\'<'r oi F<"hruary 7th, 

to my h;Ul'r (,f .January :!-Hh. Ptll'lo,;p h<•J'I'With, t•opic•,; of the l<"ttt•r,; which I 
han! t·eeein~tl from l"..ortl )lilnt•r and ·from )lousit•ur Ol'lamlo. a>< wl'll as m~· 

n·pl i<',;. 
''I. am plt•a><l'd to notP that you a).!ri'P in pritll'iplt• with my pt·opo><ithm to 

!'reate an· .A dation Committ<~e fot' aftPJ' tlw wa t', I take till' I i hPrt\· oi in~i::tin!!' 
un the nece,;sity of crc•ating tlli,; Commit.tt•e without <II' lay, iu onh•t·. to he abll' Ill 

utilize it as an a<h·i~ory <JI').!an for tlu~ I'Paec• ( 'onit•n•n<'<'. ltult•t•cl, the elan::~:: 

for aerial protection seem to han• at lea--L an illlportant•t• l'')llal to the dau~e:' ior 
military and naval protedion: and it is of the ).!reatP,-t intt•rP><t to han~ a ~tud~· 
made lJy compett•nt personalitic•,.; of the nu•a,.:IIJ'I';; to takt• a,!!ain;:t th<' t•\·entunl 
constitution of a f:prnmn military flPd. t•amlllt in,.;i,.;t too ,;trongly on the im
perious· nccPs~ity of this :<twly, on ael'ount of the 1•roximity of Gcrm:uty to Lon· 
don, Bru;;scls, Paris and Tiome. 

"Likewise, J adhere t•ntirely to the Briti;;h proposition whit•h Het'ms to me pntt'· 
tieal and efl'ecth·e, and I recpwst ~·ou likewi>'e to gi\·e it attention. In <'11" 1~ it 
HePms acc<"ptahlc to yon, I wi,.;h ,von woul<l let me know if you t•tmld dl'l••;:nt<' 
two repre>;<·ntat.ives to the n<"xt nweting uf the new Jntec·allie<l Committt•P. which 
will take place on Tlntr;;day. )lan·h Oth, at ten o'dock, at tlw Din••·t<•r~· oi 
AeronauticR, 2UO Boulcntrtl f't. C:crma in. 

"Please accept, l\Ir. Pre;;ident, the as:;urance uf my highe;;t con;;i<lt>t'ation, l'tr. 
(Signet!) "CLE:MEXt•EAt.:." 

" REPOR'l' TO 

"THE PRESIUEXT 01° TilE l"HE'XCJI HEPt:nr.IC. 

"Paris, June G, l!H!l. 
"1\Ir. President: 

"Aircraft has developed considerahl,v during the war. It should at this tinw 
adapt itself to a no les;; important part in peace time. But because of the nHIIlY 
initiatives which cooperate in itH new U>'C and development, the cll'orts and metlJIS 
are dispersed in various ministerial departments. 

"'Inc future aviation in France will onlv ],c assured hv the coordination of 
all elfo1~ts and the unification of the general scrvic<'s. Als~, it will gh·c thl' ad· 
vantage of hcttcr work from the personnel and credits which arc actually cJl'ectcd 
to similar ohjeets in different ministries. 
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·· \\'ith thii> ohjed in \'il'\\', and ac<·ordin,!! to tlw proposition;; of an intermini:l· 
terial conference whiPh I am ahll• to a:<semhll'. I han• th<' honor to ,:uhrnit for 
your ~iguaturP. th<> following' dl'l'rt'l':< crl'atin,!! an organ oi ,!!I'JWral coordination 
of a\'iation. 

·' Thi:< ;.houl<l not hc• coniu,:pd 
\'ariou,- min i:;tpria I c}ppa rt mPnt,:. 
to the ~linbtry of \\'ar. 

with any oi the pnrth•ular a\·iation~ of the 
At it,; nril!'in. it will hp attarh<'d transitorily 

.. I am. ::-ir, ~·our;: l'<'i'pectiully. 
'' G1-:oma:;: l'LE)n::-;n:,nr, 

·' Pn•:-idcnt oi till' C'ouneil, \\'ar :\!inistQ·.'' 

E\'en hefor<' tlw Tt'port. oi thi>' ~H,:,-ion ean hi' gin•n t•on;:iclo•ration, a ;;t<'p ,-irni· 
lar to that propn;:l'd hy Fran<'l' will han• h<'Pn takl'n hy Italy. lfl'rt', hmn>\'Pr. 
the Department of A .. rnnautit-s i,.; hl•ing- pl:tl'l'd undc•r tl~t• :\linistry of Transpor
tation- a makP-;.;hiit nrrnn.!!PIIIent frankly no•knowlt•dgc•!l tran,:itory mul im
nw<liately po::>'ihlc• without tht• )Pgi~Iation Jll'l'dt'd to l'rt•att• thl' dcarly fon•srPn 
ultimatl·- tlw Italian ~lini>'try oi Air. 

EnglaiHl more than two yPnr.- ago llt'gan th•• , .... ,r,Jination of hl'r ,aircraft ac· 
tivities- an pfl'ort whieh hn>' ro•:mltl'd in plaein,!! hPr \\'<'11 in till' lcacl in praP· 
tkdly e\'<'ry pha'<P of :wrial dt•\·plopnwnt and which has n•;:ulted in bringing lwr 
months a,!!n to the• l'>'tahlishnwnt of a :\linistry oi Air. co·t'l(lllll with hc•r :\fini;:
tries of \\'ar atul of tho• :\;\\·~·· That th•• prP:<c•nt :\lini>'trit•:< hoth ior war and for 
air arc· CPntPrNI in tilt' >'anu• indi\·idual lm:< no :;ignillC'<In<'<' otlwr than that of 

momenta r~· <'X 1wd i!'nl'~·. 
The whole tJ'I'IHI of 1'\"Pnl>' toudting till' art of <ll'roJH\Utit•s in it;; hrnad r<'lation 

to world progr"""· tIll~ <'X)Wril'nc·l' in a II A II it•d t•onnt rir:; ( inl'hllling tltt• 1'nit('() 
States) dnrinl! t hi' five y<'a r,.; pa;;t, till' frankly d ist·ussl'tl future plan;:: under 
pn·sent consid!'ration in fnr!'i,!!n quartPr:< and thl' vit•\\':< l'\'t'r~·whc•re encountered 
h~· us. lean~ your ~lis:<ion iln)ll'l'>'::'Prl with thcsp im•,-,·apahiP eotwln.-ion:<: 

I. ·nutt ltal~·· Frane!' aJHl England r<'alize fully tht• importanl't' of airPmit in 
the militury·tta\"al and l'h·il·t'OIIIIll<'l't'ial asppl'f:-; nnd propos<' to pncnnrag•• tlw 
J!eneral de\'PiopntPnt of tlw art through t:m·prnmcntal <1itl to t•ommc•reial indu:;tr~·. 

:.!. That Gn•at .Britain has t•omP to ('tlll:-:ider tlw dnmimlnt'l' of tht• air a,; at )pa;::t 
of I'<Jllal important't' with that of tlw ;;pn;;, and i,; frank!~· and aVO\\'Nlly planning 
a <iPfinite polil'~· of :u•l'ial dP\'Piopnwnt. to that Pn!l. 

!1. That any fnhtrP war will ilwvitnhl~· opPn with gn•at aPrial aC'tidty far in 
advan!'e of contact Pitlwr upon land or ;;t•a, and that vit"tory eannot but'inclinc 
to that helligt•rl'nt ahle to fir.-t aPhien• and lat<'r maintain its ;;upr<'mac~· in the 
air. 

·L That for t•eonomh• rea;;ons, no nat ion can hopt> in timl' of pear<'. to maintain 
air forces adl'quate to its dl'fensive need except through the creation of n. great 
re;;prve in personnel. material and producing industr~· through the encourage· 
meut of civil aPronantics. C'omml'reial aviation and transportation de\·elopment 

must be nuHie to carrv the finanPial load. 
ii. That no ,.;udd<'n ·~reation of at•rial equipment to meet n. national et.nergency 

nh'l'!Hiy at hand is possible. It hn,.; heen proven within the experienct• of every 
nation engngl'll in the war that 'two n•nr:; or mon• of hi~h pressure etTort have 
bt•en needed to achieve the quantity p.rodnction of aircraft, aircraft engines, and 
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aee~e,.:sory equipment. The• traiuiug of p<'r,.:ontll•] ilwlwliug ••ngiiiP•·J·ing, produr
tion, inspection, maiutPnatwP awl opPrai iug- fun·""- e·n\·Pring "'lllll' iiily distintt 
tmdes aud some HI'YPnty-fin• iwln,;trie•,.:. ha,- pnwPcl iu ibPif a .-1 ti)Wndous ta.;k . 
wll{'n undc•rtaken upon 1 he ha;;i,.: of 1 laP war e•uwa·go•twy a lotH'. 

li. That the rnpiel arlaptatiou of ain·raft to th<' o·omutP!'I'ial II>'P>' oi petu•e i< 
I'YI'I"YWlH•re !aPing stuc!i!•cl aur] pl:tllll<'ll. l'udo•J' 1 lao• fot'l'l'cl rlnlit of Will', thi,: new· 
e•>'t aJH! fastP,.:t agcnPy of tt·an,:portatiou ha..; lu•o•u lmmght to a high ,otntP of 
clP\'elopment. It mu,.:t. now he rPrll',.:igu"cl to IIIPPt thP progn•::,.in• elo•mands of 1\ 

eidlization at pPaPP. 
7. That. lu!<':tWiP of it-. grf'at. SJlPPrl aurl rauge of O)H'J':ttinu, npo•aus. ,.tatt•:> nnl! 

C\"t•n couutri(•S are IJI'iug pa:;,;cel O\'Pr with a grPatc•t· fae·ility than art• tnwu,:hipi 
an1l count.iPs tran•r:;ecl hy the motor ear. Tht' w•e•d for iniPnaat ional agrPetnt>nB 
I,!OVPruing- the <'IIIJ,.:t.nldion, opPt'atiou and :-afl't,\' of aerial apparatu,.; of all kind; 
is immediately IJf'fore us. 

H. 'Jlaat for the lin;t tinw iu thl' wnrlel's hi,;tory, tht• stago• is :'Pt for a c·IMt' 
interuational c•onJwration in tlw c!Pn!lnpmput of n g-n•at art at the ,-,·r~· thn'shol,d 
of its era of eommereial utility. Great Britain, FratH'I', Italy ancl .Japan not 
only invite hut urge the t'nit<'d f'tates to shar•· in thb wot·k. 

!J. That just as we 110\\' have! Xational, Tnt.•rnational atHI Interstate rl'gula· 
tions, Ia ws and agrePments covering ra i I :mel steam,;h i p t l'll\"P) :wei tlw ~a fl'ty 
and navigation of tlu~ sPa~. so must \\'f' laan• similar n•g-nlations gon·rnin.!! air· 
craft and the I!Hes of aerial na\"igation t.hrongl1o11t t hi' world. Tlw Int .. rnational 
Committee sitting in PariH, nnclc~r the PP:tel' ConfPrl'n<'P. gi\·p,: tlw fir,:t long step 
in thiH dirPt·tion. 

JIJ. That tlw lli'Pd in P:wh c~otmtr,\' for a single authoritati,·e point of eontact 
for the eonclud of all lntPrnationnl aviation affair;;, legal, operational. technical 
and political, is impPrati\'e. Sueh ageneies have already heen set up in England. 
France and Jtal.v. The Cnited States has undPr the tc•nns of the lnternationnl 
Conveiltion no option hnt to follow these leads. 

11. That in England, Fmncc ancl Italy sentiment is undonhtedly in favol' of 
the eentrali;mtion of aircraft de,·elopment umler one :wthoritath·e heacl. llif· 
fprCJtec of opinion has heen encountc·red only in the matter of "\nny and X:t'T 
personnel ancl in the cptestion of the Indepenc!Pnt Figltting Force. 

England holdH the initiatin~ ancl is huilding her Ro~·al Air Force PO·Pqual with 
the Army and N"a vy. FranPc and Italy follow England's lead hut seem inl'lined 
to leave questions of operating personnel for the present to 'Var nJHI Xavy 
Departments ancl to dehnte the neecl of an Independent Fighting .Air ~c>r\'i(•e•. In 
all cases, forees operating in conjunction with :i\filitnry and ~and units, func-
tion under the ::\Iilitary or X a val High Comnutuds. · 

12. That among the many considera,tions of early monwnt requiring go,·crn· 
mental direction may he mentioned the following: 

(a) Federal and International Jaws governing the use of air routes. 
(h) Federal and International control of pilots' licenses; examination and 

tests required. 
(c) Federal inspection of all commercial aircraft for airworthiness, or suit· 

ahility for service. 
( d Customs and other regulations for crossing State and N"ational houndarie~. 
(e) International standards for methods of communication anrl signaling. 

c 
l 

' 
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(f) Intt•rnational :'tantlanl~ CP\'t•rin:.! th•• markin~ or ehartin!! of air routes 
and .,j Iandin~ plat·•·;; for both day and ni~ht u;;p, . . 

(~) lntt•nlational ~P~"•'ifit·atinll:-' and ruh•;; ;!U\'PI'nillg tin• eon;;truction. equip· 
ment atvl O)Wratiun of ,;tanolanl ainJ,.nw;;, landing :'tation~. ~i;!nal towpr,o: and 
otlu·r aid:-: to aPrial uaYi;_!at io11. 

(h) Port I"f':,!ttlat ion~ and it•t·~ co\·t•ring- St.-.aplan~~. 

( i I (o'pd,•ral taxation .. i airl'rait alld lit•t•n;;e for ih liSP. 

(jl :-'aiPt~· llH'H:'Ilrt•,; and dP\·i··,.,;: !t·.~i"lation fon·in:.! atlnption. 
lk) Fin• UlldPI"\\TitPr ,-talldanl=-. n•gulati11u;; all•! "ait>.~uanl,;: insuranee of 

ma<'hitw~. ,,f mat•·I·ial alld oi pt'r:'llll:' ill trall::it tpr11p••rty alld liiP). 
1. IJ Th£> IP;:al :'tat 11:' 11i printt••ly "'''llt>d airl"raft; t In• propt•rty rights of the 

air: liability ior damagP illtli..tPd :unl ill<'Urr •. •tl. 
(m) lntPnmtional ,-tarulard;; allll ,;pt>eitieatinn:' <"11\"Prin~ :H't'P(ltt'd prac-tiee in 

')ll:tlity of mat•·r·ial~. ill ial"!"r" oi :'ait•ty. alltl in mt>thotl~ 11i rnnstrnetion; an 
Pngint>t•rin;! lit••ratnr·p oi this 11<'\\' art must lw en•att••l hy lnlt•rnatinnal appnwal. 

In) ~lap:: anrl ll:l\'i)!ati"n Pltart,- oi thl' l'11itcd ~tal<':' arul it;; tprritories. 
l:l. That WI' oi tn•la~· ar··· <'llllt'l'ivahly tltl nwr·p qualifit•d tn jud.~t· a;: to the 

scalP and dl'\'l'lopmPil! oi th•• ain·rait of ten yt>ars hPnt•t• than WPrP we of e\·en 
fiv., ~·pars a~o a hiP to it~rt'!PII thP aehit>\'t•menb oi totlay. \\"p must hear in mind 
alway>' that i••r !'\"pry ont• rnirul io,•u;;st•tl upon thin~>< a••ronauti,•al in this earliPr 
p•·riod. ~onw t hou~and;.: oi kePn mint!:< an• nnw n•rsl'ti in tlH• aireraft art. \Yith 
proper ( :ovPrnllH'ntal •'llt'ouragPnH•nt. rap it! progrp;;;.: "''PillS ill<'\·ital•h•. 

1·1. That thP ltro:ul .. ;;t t·on><i<IPration ior the ultima!!' \\'Pliart> of "\mt'rican avia
tion mu;;t lop gin•n in tht• ('On:'titution oi any organization ;;pt up ior thl' co
ordination and Ponti·ol 11f aPrmwutiPs within th,, l"ni!l'tl Sl:ttt>,.,. The prl'ro)!a
ti\'1'" ar11l aml•itior1s of c:.,,·,·rnmt>ntal dt•partnH•II!,; anti oi imlidduals must he 
lh.;ayPtl at t 1"\ll' \'ttl UP. 

Li. That past expPI"it'IH'l' ant! t•Yt>ry l'l'Onomie t"onsit!t•ration point to tht' vital 
11ee<l for tlw fnrnmlatioll II\· th 1• l'nitPd Statl',.,, of a t!,•flnitt', cmnprehpnsi,·e and 
••ontirmillg polie_,. for th•· ;Jp,·1·lopmPnt of "'""ry pha"" of thP aireraft art. Our 
C:ow•rnnll'nt i>' 11ow fat'l'tl with thl' ta"k of llllrsi11g ·a!Hl al'!.in•ly l'lleouraginl" a. 
Ill'\\' tra11sportatio11 i11tlnstry. who;.:p hPalthy growth i,., vital to tht' futurP prog

rl'HS and dpfpn,;e of thl• nation. 
llPt'at"e of tin• lal'k of a tll'finitl'. i11tl'lligPnt a11d sympathl'tie poli<·~· in our 

C:o\·ei·nnH•ntal air<·raft organization ~iiiC't" thr· ar1ni~ti<'t'. our .. \nH .. ril'all attronauti

l':tl indu.;tr,\·, hnilt. 11p at. "l\l"h gT1•at PXpPII>'P of moiH'Y and of t>fl"nrt. is rapidly 
rlisappParing. :1'\o ,.;en>'iltlp hn"int•s,; 111an i,.; ju"tillt•d in kl'P]Iing mmn•y inYPsted in 
tire ain·raft irulnstr~· ullll<•t· thP l'onditions whieh han• maintaint•t! in the Cnited 

:-;tat••s si Jl(·e Xo\'l'lllhPr lit h. 
IIi. That till' closPst )HlssihlP rPiations must eontinunll~· PXi~t IH't\\·ppn the air

t•raft agpn(·y of the (: 0 ,·prnmPIIt and the produrtion and eomml'l'Pial industry Pll· 

gagP<l in airpraft dl'\'t>Iopna'nL 
I i. That thP indu,.,triP" inYol\"etl in thl• produc·tion am! commercial use of 

aircraft must. hl' gin·n l"l'l'ngnition and reprpsentation in t•onncrtion with all 
national and intt•rnational aPtivitiPs ltenring upon tlw dirPrtion and eontrol of 

aPron antics. 
In the forPgoing hri .. f pre;;Pntntion of its conclusions. yom· :i\1 i;;sion has toucht>d 

upon thP aeronautic·al polieies already in cfTect or mull'!' prl'Sl'I~t discussion in 
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England, Fran<·e :uul Italy. f:rt•at Britain',_ plan oi or~anization <'l'l'tainlr w:u· 
rant;; om· most <'arPfnl •·on,;i•IPration. lt,; ,;ali .. nt point,; an• ,.J,•al'ly "''t iorth in 
the ehart hen•with atta .. llt'd. It i,; not argw•d that th" Briti,;h uwthod i~ per· 
feet, lmt it •·an IJ<' stat•·•! without fPal· of c••Hilr:tt!il'!ion in auy quartPr. that it 
stands toda.'· tlw most eompri'IIPII;;in• go\'l'l'nnH•ntal m•· .. Jmui,;m yt't ""t np by any 
nation in tl11• world for tlw •'IH'oJJrag••mo•ni. uplllliltlin,!.!. olii'Pl'lion and <'nntr.~l of 
its air resouro·t•:'. Tltis organizatiou lms ht'PII loon1 of tin~ hitt.PI' ve:~r,; oi trial. 
mistakl', <'XpPriPnc·•· anti ]JJ'ol!l'l',.:,.:. It is thl' protlu..t .,f thP Jop,.:t .hrain,.. in tht 
Briti,.:h Empil'!' fot•n;;secl IIIHlo•r tlu• "Jllll' of national 111'1'<1 :11111 th•· clc•nHIIHI oi the 
Brith;Jt pt>opJ... \\'p in "\nwrica may WPII ;;ttJoly it •·arpfully. 

Your )] is,;ion, in pre,.:l'llt in,!! its n•c•ommt•lulation,.:, ,] ... •i l'l'S to I' Ill pha:'iZl' tb~ 
Yii'W 1'\'<'rywlu•rp I'JJc•omntt•n•d that tho• futurl' of aPrial na\·i,!.!atiou a111l ni :writll 
den•lopnwnt gl'n(•rall,\·, is in onl.'· a limitl'•l sPnst• a iu1wtiun of military t111d 

na\'al estahlis]JIJ]('nbi. Till' ai1· is a mPcliuu1 fn1· c•nmiii<'I'I'P aud I'<..Ullllltni•·ation 
and its direction to tht! )ll'!li'Pfltl u;;p,; of .. i,·ili;•at ion mu,;t ht• nnhamp••rPd b.'· th~ 
neccssaril.'' n•strieth·p \'ii'\\'S of thp,;p ,.:p••••ializl'tl d<'JHtrtuwnts. 

Jtt~c·o~r ~IE:'\ 11.\TIO:'\ S 

A. The eoneentration of tlw ~\i1· a<'!ivitiP,.; of till' l'uitl'd :-;tat£'>", t'i,·ilian. Xa,·al 
and )lilita•·r, within the din•dio11 of a siu~ll' r:on•rnnwntal agPnc·.'·· ,.r,•ated ior 
the purpmw I'O·f!'JIIal in impcll'tanee ancl in ri'JH'P,.:t•ntation \\'ith tht· llt>partm<'llts 
of the \\'ar, Xavy a111l of Commer<'('. 

n. That the !lg'l'lll",\' thus erPatecl IJp dmrg(•(] with full l't'S]Hin,.;iloility for plat'· 
ing and maiutaining our c·ountry in thl' fnlllt rank anw11.!! nations. in the dt'
V<•lopment and utilization of aireraft for the national ,.;c•c·HJ'ity. :nul in the ad· 
vaneement of the civil aerial tran,:pnrtation ancl eommlluieation art,.;. 

C. That this governmental organi<ation lit' fornwd in g<'nPral a.- follow:<: 
lst. A C'i\'ilian ::;;c!'r<'tary for Air. 
2nd. An assistant secrpttu·y, a eivilian, n•,.;pon,.;ihll' dirPeUy to tl11• :-:.•crl'tnry 

for .Ai1·, for the nuua:tgt•nH•nt awl opPration of th" I>epartmPnL 
3rd. Five or more Divisional ]H•acls ac·ting a,.; I'IIil'f of thP suiJ-clPpartnH'nt~ of 

(a) Civil .At•rOJHlllties, ( IJ) ~filitar~· Aeromult ic•,.;, (e) X:n·al "\t>ro· 
nauties, (d) Supply aml J:p.-ean·h. (e) FinaneP, d<·. 

4th. An .Air Conneil, ad\'i,.;ory in eharai'!PI', whid1 ,..]m II ht• eon,;! ituit•cl hy iht• 
Secretary of Air, inclmling tlw Assh;tant. SePretar.'· of Air. the c·hh•f; 
of the several suh-dqmrtnwnt;., ami such othPr pPrsomwl a;; ma~· be 

deemed advisahlP. 
\Ve desire especially to invite attention to the c·omplPxity ancl np\\·npss of till' 

whole development of the aviation art, and to urge the hroadest po,.;,;ible trent· 
ment of the subject during this formative period. \\' e ,.;uggPst that th<• h•sst'l' 
details of organization may well he left to the judgnwnt and initiath·e of tho~•' 
called to assump the responsihilit.v of directing this work. \\"p desire also. in 
this connection, to call attention to the aircraft interPsts of the .Allh•d f:onrn· 
ments, and to emphasize the necessity for <'arcful discrimination in the selertion 
of men of industrial experiPnec and !Jl'oacl vision. 

D. The estahlishment of C:overnmental in,.;titutions of education and traininl!, 
including an air college, all open alike under proper restriction, to military, 

civilian and naval personnel. 

..... 
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E. :'ueh c·HI-rienla Hilt! ,.:neh arrang••m••nt oi promotion in tilt' Xational Air 
!'en·icl', ami "II<'h a~,.:ignllwnt and pay a,.: to in,.:un· to thP yuung man an attractive 
career wlll'tht·r h<' .,,,.,., to l'l'lllain l"'rnmm•ntly in the .. Xatiunal "\ir :-:ien·iee" or 
return to .\n11y o1· Xa,·y. or to ei,·il liiP. 

F. The alll•J'Iion ,,j a ,.:y,;tt•lll whPrt·hy "\n11y. Xa,·y and ei,·il Jll'r,..onnel ean he 
('irrnlatl·•l i11 Jlfi•J'l'l' propc•rtion through thl' Xational .\ir :O:pn·ieP. Thi~ pPr
oOilllel would. lllllt•,;:' pPrnwn .. ntly a,.:,.:ignl'd to .\ir work. hl' autmnatieallv re
turned to tlu• :\lilitary and Xa,·a) ,.: .. nn·,•,.:, or to d,·il Iii•• a~ an Air Spn·i(:e re
Sl'r\"l' aitPr thl' Pdll<':tt ional and ,.:pn·it-1' i"'riud:' in the Xational "\ir ~t'n·ire )m,·e 
Pxpin·d. 

It i,.: fp)t that ,..ll<'h a l'ir<·Hiating systl•m is vital to tlw eoonlinatiun and ulti
mate Plli•·i•·n•·y oi th•' tllrt•P ,..,.n·iP<':', and to th,• <IP:-:in•d di,.:~Pminatinu ni a knowl
<!d~<! of and int .. I't':'l in thP air among o11r p•·nplt•. ThP young oiJiepr,.; oi to-day 
will l'llllllll.lnd !Itt• military :11111 JHI\'al ion•t•,.: of to-nwrrow, :nul will earry with 
th••m into thP hi;.dt•''t nutk:' a11 intimal•• klh>WIPd).!P ui aireraft. and of tin' 
~trah•gy of ih nu·il'd H,;p,-, in c·onlH'<'tion with opl'l'atioll>' on Janel or ~··a. The 
din·ctiOJt of •·i,·iliall and •·ommpn·ial al'ti,·iti.·,.: oi all killtls will hp m:ul•· po;:sihiP, 
nml the eJo,;p-:t •·onta<'i and t'<H>peratiun hPtW<'PII thP (:overnm••nt and the aero
nautiPal indH,-triP,.: a,-,.:un•cl. 

All internati .. nal n•latinn:' tuuehing aPrial mattl'r~ fall naturally within the 

juri~dietion of t h<' ~ .... r .. tnrv for "\ir. 
All n·sp<•n~il•ility ior th•• ,.:upply oi ain·rait mat.·rial and Pquipment of all 

kind:<, and f(ll· tht• training of l"'l'>'llllnPI ior all hranelw,; oi tiH· >'<'n·it·P. is. in ae
eordanee with the~l' l'l'<'llntnll'llllation,; of your :\li~sion. pln<'P<l with the ~<'f'rl'iary 
ior "\ir. "\" ,.:onH• t\\'Pilt_\'·:'<'\'l'll thousand itL•m,: an• in,·oln•d in tiH• <''lllipnll'nt 
and maint<·nan<·P of Pa<'lt Air :"quadr11n on aeti\'l' duty. thP IH'P<l for a ~ingle re

spon,..ihle cliret•t ion ,;ppm,; UH<I<•l•atald,•. 
l'pon th•· plan of o1·ganization lu·re n••·omnH'IHie<l. all sqnadroHs anti all <'quip

lll<'nt n:-,..ignP<i h~· thP Xational "\ir ~pn·ice t" llll'<'t tltl' :-:tated n•quin·mPnts of the 
~lilitary and Xantl p,:taltli,.;hnH'nt:-:, pa:-::-: automatically undt'r .·\rmy a111l Xavy 
eommand. l'ndt•r Xational .\ir ~ .. rvit•p opl'rati11nal tlin·t'tion. n•n1ain only tho,:L' 
ind<'JH'IHIPnt proj<'t.·b nnrPht!•••l to tlu• a!'!ivitit·,; ui thl' :\lilitary ancl Xantl llghting 
front,; and sud1 p••r,:onHPI ntul equipment a,; forms a surplu,: to thP nel'ds of the 

s .. a a11rl land lighting ann,;. 
Th•.• que,;tilln of go\'l'l'lllllt'lltal organization fol' the rlP\'PiopnH•nt ancl utilizntion 

of our t·ountry'~ air rt'Sotlrt•t•:--: ha~ ht>Pll : .. d\"l'tl eonsidt'ration hy your ~li~~ion. 
:-;.<.•t'nlinn}y frtnn P\"Pr\· aHHit'. 'fhP 1"\'l'Ollllllt'ndatitlllS lllH<hl. arP gtl.llf.:ll'aL Xo rf'~ 
port er~ticl hP made l:tl't·eti~l'. if hunlpm•d with the mass of details in\·o!Hd in the 

sPiting up of any gon•ntm<•ntal lll<'<'hani:-:m sut'h H>' proposPll. 
There has he<'ll and will 1·ontinll<' to hP a<h·an•·ed m:111y ohjPrtions to the p::;

tal•lishment of a Department of thP Air. \\'p lll'iiPve none of them pron• insur
mollntal•i<·. \\-,, hclit•\'C thP adnllltagl' gaim•d to he sul'h a::; to l'ntirel~· owr

sha<lo\\' any tentporar,v ditlic·ulties. 
Always in the pa,;t, in war hy Iaml or hy st'a, and in the transportation af'-

ti,·itiP~ of Jl<':l<'<', WP han• thought in two dimPnsions only. \Ve must now rl'

n.<ljust our mind,.; to think for all future time in three. 
\\'hPn this ~Iission left th•• UnitP<l StatPs iu :May. it,.; 

Atlr111tie Ocean might be cro~>scd bdQrc .Jnnmtr~· l, l!)ZO, 

nwmhers thougl1t the 
Within three months 
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of our ah:<em·e, four SUI'I'<'ssful <·ros:<ing-;; han! lwPII madt• and without the lo5~ of a 
single life. 

ThPre llllt:•t Itt• uo ovt•r-optimi"m- Tht•J"<' ar<' y<'a r,.: of tlt>n•lopm .. nt mul {'X~ri- , 
mentation ahPad. As in till' ea,.:e of all tlu~ oth,.r gn•at agPnt•it•s of <'ivilizntion. 
the commerdal and fiuaneially profitalolt• use will t'olll<' slowly. But here tht 
imm<'tliat<' W<'lfan• a111l safety nf olll" nat iou is innoln•<l a111l au int<•lli)!t'llt. and 
cllleiPut <lireetion of om- :u~ronautical afl"aiJ-s will ],p d<'ma!Hh•<l lty tin• .\nwritan 
people. "\mericau gPnius has gin•n to tilt' worltl tht• airplarw. a HPW in~trmnt•nt 

nf I'OIIllll<'l'ce !liHl of war. J:ut Amcri<-a has )pft, its <I<'\"Piopnwnt to otll<'r natinn;. 
ami too late, n~alizt•d thP mistak<' of thi,.: ll<';.!l<'<'t- !'lw ha,.: ]•aid tht• pri1't': 
Amcl"i<·a now again has till' opportunity, if uot to )paol. at lt•a,.:t to tak<' lll'r platt' 
in the front rauk and to gain to hPrsPif tl1c full ht•rl<'lit whieh will :-urt•ly at"l'fllt' 
from an aetiv<' UJHI sirw<'r<' t•onpt•ratiou in the l'll;.!illcPriug ad i\"itiP,.;. anti in tht• 
sdentifie and eomm••reial ain·raft dcn•lopm<•uts of tho>'e nation>' U>'>"ocintt•d with 
u:; in the war. 

Hut this will he impossihlc, in the future as in thP pa,.:t, if our aireraft :ll'

tivities remain dispersccl among tlw sevPral go\"t•rnm .. utal dPpartment,.: und im
possible of coonlination for c!Peisive action. 

Upon the hrPadth of dew and the ,-ision of tllllsc in control of Anwrka's pt11i
cies, depends our future as an air power. 

I I, CO~! ~lt•:ltl'f,\ J. llE\"1-:LOI'~I I-:.~T 

\Vitlt rPfereuce to tlw c·omn1Preial <IPVI'lopml'nt of a\·iation your ~li,.:,.:ion nutk<'~ 
its reeolllllll'JHlation lnuil'cl upon the following eorwlu,.;ions whi<'h han• IJI'PII f,mm>tl. 
fir:;t, through knowledge of eo11ditions existing at present iu Am<'ri•·n, and ::e<- ' 
ond, the knowledg-e gainPd hy its investigations ahroacL 

The investigations in Englancl includl'd visits to a nmnher of fndorie:;. air
dromes and other points of 'Particular interest, ancl inh•rdcw:; with the following 
gentlemen: 

ExGLANil: :.\fajor General Hugh :.\L TrC'nl'lnll'cl, K. ('_ B., ])_ s_ C., Chief of ~ttliT, 
Air Ministry; :.\Tajor Gpneral Sir Fredt>riek H. SykC's, K. C'. B.. C. :.\L n .. Con
troller General, Civil Aviation; :.\fajor General E. L. Ellington, C'. B .. C'. :.\[. G .. 
C. B. E., Direetor flencral Suppl~· and HesPareh; Genera I Hu:.rgins: Doll)!la;; 
Vickers, Vic·lwrs <'o. ·Ltd.; ('apt. 1'. 1>. APklancl, Viekl'r>' ('o .. L1cL; Sir l't•rt•y 
Gerouanl, .:\rmstrong. \\"hitworth &. C'o.; !'ir SamuPI \Yuring. of \\"a ring ,\ 
Gillow, who is also interest.-.cl in th-e other aeronautical l'ompanit•:: in England: 
Holt Thomas, Aircraft ::\lanufacturing Company: General Si1 "-· S. JJrancker. K
C. B., D. F. C., Aircraft ::\lanufacturing Co.; White Smith, British and Colonial 
Airplane Co.; J. A. Taylor, Cosmos En,rdneering Co.; Fadden, Cosmos Eng-int'er
ing Co.; Handley-Page, Handley-Page Co., Ltd.; Graham "'hit<>, Graham Whitt' 
Co.; C. V. Allen, Secretary of the Society of British Aircraft Constructions; and 
Leslie P •. Langton, Black and }\Janson Insurance Cnderwriters, who have t:p~

cialized in aircraft insurance. 
Members of the MisRion also visited the airship factory of Armstrong-. Whit

worth & Co., locate(l at Selby, and the dirigible airdrome of the British )la\-y 
located at Pulham, whe1·e they examined the B. 33, which if:! a replica of the H 34. 
and several smaller airBhips. 
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'11w )li~,:it•n',o in\"t•,.;t igation in Fmn•·•· itwludt•d \"i:;it;. to a number of French 
factories :uul llyin:,! lieltl,o, and intl•rd••w,o with the iollnwin;.r gPntlt>nH•n: 

FIIAXn:: l;,·.n.~nll ~1. l>u\"al. Din•t•tt•ur olu :'t•n·it•t• "\eronautiqne: ~enateur 

t:a~ton ~liuit>t', ('h,.f tlu I 'omit<· "\t•t'ottalltiqm• au :'o•nat: l'iPrrt• Etienne Flandin. 
Dt•putr., iornwrly I 'ht>i d•• I'Clrgatw Intl•ralli•'• dt• I'At•n>nantiqm•: C'onunandant 
d'Aignillon oi tl11• I 'nnuni,;,.inn lutt•rmini,otrit>lll' dt> L\\"iatinn 1 'idll': Com
mandant dt• :'t. l}th•ntin. l'lwi dn ~t·n·it·p dt• Fahrieation tit• I'A1·iation: Loui:< 
Bregtwt, ni I hP I \n•gll•'t I 'ompa II,\' and ( 'nmpagn il' •le,; ~lt>:::~a!!erit•s "\erit•nne,;;: 
l:l•·riut. ni t Itt• J:J,.rint I 'om pan~·: )lauriel' Lt•hlane, lllt•rint. ~pad Company; 
1\ah••n•t·. !"ot·i•~t.~ A,otnt: l:azaitw. :"ocii't•' Xit>Hport: )lauric•• Farman, oi the 
)1. ami II. Farman t'nmJIItn~·: l:rant't. :-;,•t·r<·tairl' du l'hamhn• ~nuliealc de I'In
dustri•· "\eronauti'Jill': E:-:nalllt-l't>ll"t'•rit•, l'n'•,;iolt•nt d11 l'hamlll:t> Sntdieale tl•• 
l'Tndustril' "\l'l'OIIllllli·ph•: Lio•ut. n.•n·' Fotwk. pn•miPr Fn•nl'h IH'C:. )laurie!' tie 
St. Blanchunl. :'t>t>t'l'ta ry of tl11• "\t•ro I 'ltih dt• Fmnct•: and ('omtl' dt• l.iber;:;pp, 
formPr pilot and at prl'~l'nt mtu•h intl•rP:'tt•d in th•• dt•\'t•lopnwnt oi eh·il acro~ 
nanti•·s in Frath't>. 

"\monJ,! thl' fal'lorio•,O ,-i,.itt•d Wt'l'l': ~lor:uw-!"anlnit•r, nn•gupt. Blt•riot, Far
man. lfispuno-!"uiza and J: .. nanlt, all oi whidt an• ett!!a!!Nl in the manniactttrl' 
of ait·plancs ami mot or,o. . . . 

11u• inn•stigatinn in Italy ineltult•d into•n·i"''"" hy rPprest•ntatin:>s of the )lis

sion with th(• followinl! gPnth•nwn: 
IT,\LY: n. f:ra,.:,oi, llt•puty, l'X-l'hil'f llf tlw Italian At•rtmautical )fis,;;ion In 

Frant•••: ('oloJwl Gnidoni, Italian F"n•ign Aeronautit·al )!i;;;;ion: Admiral Orsini. 
CommmHIPr oi Italian AYiatinn; l'aptain Bur:<aglia. Chit•i oi Stall' to the )!in
istl'r of )farine: Pt>roni, Dirt•dnr of tlw .\n,;;ahlo Cn.; l'asatti, of the C'aproni 

Co.; and Buzio, of tIll' ~I at•t·h i Co. 
Heprl':<Pntatin•.- of thP )li;;,oion nl,.:o ,·i,.:itc<l tlw following- fal'torit•s in Italy, all 

of whidt arc t•ng:t;!l'd in the manuiat•t\tre oi airplam•s, hallnons and motor,:: 
Pomilio Co., "\n,.aldo Co., at Torino: Caproni Co., at. )!ilan; Isotta Franehini. 

whic·h wa!' ;shut down thtl' to a ,.:trikt•. 

1. One of the mn;;t important prohh•m,; to he t•tm,oitlt>red in thl' rehabilitation 
of the world':;: t'Olllllll'I'I'P, follml'inl! th•• elo~•· of thl' war. i,; the den•lopment of 
aerial tran,oportatinn for c·omnwrei:tl purpose.-. It,; om• inntlnahll' st•n·ice, and 
tlmt in whic·h it surJHtS:5PS all othPr nwan;; of tran::;portation. is spet>d, that time
SIII'ing l'IPment whir·h tlw worltl ha,; alway>< strin•n for, and for whil'h AmeriPn, 
with ib: ~n·at dist:UH't'S, ha,; sn<'h >'PI'ious nl'l'd. RPiiahility, ,:afct~-, eeonom~·, and 
thmw othl'r qnalitie,.; of transportation ;;pn·iee which arl' of vahw. will steadilr im
pro\"c as thl' u,.;e of ain·raft inerl'a<'l''=' and l'XpPril'nCP :H'Pumulatl's. 

2. It i;; :tH impo,.:,;ihh• tn fnrl'P:tKt tlw fuhtrl' of this new medium of transpor
tation as it wouhl haYe hel'n to dP;;t•rihe thl' !'peNl. comfort and snfety of till' 
modern sh·mn,.;hip at thl' timc tlw first ;;teamship crossed the Atlantic. It is 
safe to say, howe\'l'r, that in time it will hecome one of the great transportation 
mediums of the world and will contimw to oll't•r the fastest and most dirert 
ml'ans of transportation for person:;, mail, and light fn•ight, known to civiliza
tion. ItH developnwnt is limited only hy the 1wrfection of the meehanieal 
deviet•fl usl'd. with whieh we arl' (•on.-tantly hecmning more familiar, and by the 
extent of our knowledge 'of the atmosphere whieh is beeoming more thoroughly 

understood each year. 



:~. H is Pcpmlly ditlienlt to dc•tl·nninl" ilH• "!"''''! with whit·h tlli,.: ch•velopm~nt 

will take pia•·•·. Jn fad. tlli,.: will lH' dc•t<'l"lllin•·•l largc•ly hy thl' opportuniti;' 
afJ'ord1'1! to c•utploy tltc• hraiu,.: of t Itt• c•u:.duc•c•r ancl t he• "eic•ut i,.:t on thc> prob· 
!ems in\·o]\'('d. wltic·h iu tnru will It<' ''"ntrollc•d lty tit<' tiuanc·ial rc>~clltrcc•,: ami!· 
able fot· "twh work. It i,.: thought hy ,.:om•• wc•ll illiot·tnc•d anthorit it•,: that the 
next fi\·c or tPn y<'ar,.: will """this Ill'\\' indn,.:try tltron~h its iuitial :'tag<':', ;tnd 
cHtah!i,.JH•d 1111 a ,.;elf-,.;npporting lta,.:i,.;, pnl\·i,Jing it i,.: o_•nc·oHraged at tlti,: time. 
Arl<'quate ><11pport <'HIIIH•t it<' <'XP<'<'tl'rl from pri,·atc• •·nt.·rpri,.:•• alotH'. and if no 
out:-;icle aid is gin•n, t<•n y .. ar,.: will pt·oloaldy ""'' this indn,.:try in "\m••rim ,;till 
struggling for a foothold, nn<l far h<•hitHI it,.: Enropt•an <'IIIII]Wtitclr,.: who will 
recein~ sul,,.:tantinl ai•l of tnan,\' kind". 

4. History Ita,; shown l'l'l"'at<'clly that no nation can atl'onl to ncgl•·•·t the 
highe,.:t po,;sihlt! de\·p]opmellt of ib tntn:-portatiou llll'dinuJs t·<'g<tr<IIP:iS oi th~ 
opportnnitiPs Pxistiug ior inllll!"diatf' pndit to thl' pri,·att• <'lllt·t·pri,.:<' c·onc•c>rlll'\1. 
This is p:u·tieularly tnt<• of :u•rial trau,.;portatiou, whieh i,.; not lcwal in it,; na· 
tun•, hnt whieh is <'>'>'<'ntially of a natioual atlll iutc·rnatioual c·hnral't••r. tim• 
to the great c]i,..tancc•s c·m·l'n·d. aJHl to thl' "1"'"'1 with whic•h it liuk:i tog1•tlH'r fnr 
distaut poiut><. This priudpiP ha,; hPPII ,:o c·ll'arly ll!HicJ·,.:tood th:tt an lntc>rn:\· 
tiona! agrccuH•nt has lH•l'n c>.~taltli,.;lt<'cl lH'tWPc•n the Allil's and tiH'ir a,.;:'fll'iatl'5. by 
which int!•rnational flight of ain·rafi Ita:; hPPn pro\'itlc•d ior in a far·~i)!htNI 
manner, thus making imnll'diatc>ly po:-:,.ihlc> thP llight of prin!lc• .. raft from 
one count1·y to auotltl'r on a lta>'i~ as elc•arly c.lc>tint>ll by law a,.; that go,·o•rninl! 
the 1110\'l'lll('nt of stc•am~·;Jtip=-, cXI'P)Jt, of l'OIIrsl', that thP pradicl' of agt•s oi ::hip 
travel is missing in tltl' easp of airc·raft. 

il. 'J'hc• dcn•lopnwut of a\·iatiou i>< prngrp,.;sing "" rapidly at tlti,.; tin!l' that 
it is •lifliclllt c~\'c•n for tho,.;p in clo,;e to111•h with it to kePp up with its progT<':':'. 
During the past two IIJ<Jilth,; the "\tlantie ha,; lH•t•n cro,.;><<'ll fo11r tinll'" hy ;tir· 
eraft: fir,.;t. IJ,v a scapla111' of the Anll'rio·an Xa,·,v. second, hy an airphliH' oi 
Grcltt B1·itain. and fin:tll.\-, hy au airship of f:rc•at Britain whic•h Ita,.; twi,.,, 
dc•monHtratccl its alJilitv to th- ltPtWPPn England and AmPri<'a. "\II of this ha:: 
heen aPeompJi,..JH•d witl;out tit:• JosH of a sin;..dc lifl'. "\ir,-hip,.; an• now lmilding 
in England whkh will l11• :dtil' to earry from fh·e to tPn ton,.; of mail, in :ttlt!itit'll 
to tlte necessary fnel anrl c·r<'w, anrl cJ'OHS the Atlantic from London to :\ew York, 
in one-half the time madl' J.y tlw fastest steamships. \Vho c·an ,.:ay ,.;uch tran;:· 
portation fal'iliti<•s will not ;..:-•·pat)~· spn·e civilization, allll he of immeasnrahll' 
value to our own country if properly developed and u,.;cd. 

G. "\lrPady lines of aerial transportatiou arc heing usc•fl in England and Frail\'<' 
in a small way for eommereial pttrpo,;cs, but the distances in tl~t·~l' cotwtrit·~ 
are so short that relativPI:· little advantage can he gained. so such ventun•,; will 
develop slowly. A daily service from London to Paris has ]l('en in opcration 
for some timl', and promises to be quite scrviceahlc• a,; soon as it c·nn lit• l't'· 
lieved of its war time military supervision. OthPr linP:-; now in oppration an• 
from Paris to Lille and Brussels and from Paris to ,-ariou:; point:-~ in Al~l\<'P 
Lorraine and Cerman oceupicd tPrritory. Among othl'r plans English privat<' 
interests are projecting airplane lines from Cairo to the Cape :tll(l Cairo Ill 
Bomhav, and Frc•nch interc~sis are planning to run a line to Algeria a111l ~lcn'O<'<'O. 
These iincs will earry mail, pa,.:sengc•rs, and <·xpress, and it is expPI'il'<l that t hl'y 
will materially Hhorten the ti111c between European centers and their far <li,;tant 
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t~rminals. Tlw l"11it!'d :':tatp,; l'u,;l 1 lllit·p llt>parlllwnt Ita;.: earrit•d mail Jn· air
plane from :x,.,,. York to \\'a,;hingtoll ior on•r a \'t•ar with a record of l;!'arlv 
on~ hundred _pt•r ~!'lit. tlt>livpr~· at Pat·h Pnd t•n•r.'· ~lay. It i,; now inaugurating 
:t hue from ~I'W \ork to ('hit·ago whil'h will ,;hnrtt'n thl' mail timP hetwt'!'ll th!'se 
two points to ahout nnt•-hali. It i,; al:<o projt>l'tinl!' a two·tht\' >'!'rdc~ from Xew 
\~o~k to. Sun Frunei,;t·o. England is aln,ady th•,;in•u,; oi t;rganizing with the 
Lmted States a tran,;-.·\tlanth· air,;hip litH' for mail ,;prvke whid1 would "i\"C a 
th·e-day mail i'Prvit·p from London to :-:an Franci~co. Sueh a ,;ervi1·e is 1·t~tireh· 
po><~ihle at thi>' tinw. anti it>' inauguration dt•pt•nd,- onl~· upon :Hl<'quate !'I;· 
couragem!'nt and linant·ial >'ll('port. 

7. The risks involn•tl i11 tht•,;p \'!'ntun•,;, du!' to unknown conditions of the 
atmospher!', imtwrft>etion.;; oi l't(ltipn11•11t. eh• .. an• ,.;till so grt>at a,; to mak!' 
them impradieahlP from tlw poiut of vh•\\' ui printtl' l'llll'rpl'i,-t>, undertak!'n for 
n profit. If IPft l'lltir.•ly to >"twh prh·att• t>ntt•rpri,;t•, at>rial tr:m"portation will 
de\'elop ,.Jowly and with many lo;:::l'.- anti hat·kwar.l :-:tt>ps, a,; ditl tlw st!'amship, 
the ruilrond, a11d th•• automohile. l'aeh of whit•h, ho\\'l'\'t'r, lm:< ultimate!~- bt>eome 
a vital factor in our t•i,·i!ization. 

8. Otw of thl' :<tl'iking ieatun•s of our inn•,;tigation iu Europt> wa:; the unani
mous heli!'f that the u,;p of airl'rait in warfare anti for uational dl'f!'n:<e would 
continue to inl'rt•a;;l' and that in thl' nl'Xt war, wht'IH'\'t•r it might eomt•. aircraft 
would he a far mon• vital fat•tor t'\'Pn than it lm:> lll'l'n in thi,- war. One of 
the gr<'atest militar~- authoritil's in Europl' ~tatt•d that in hi,; opinion the lirst 
battle of the next gn•at. war woul•l hi' in tlw air, anti would \'t'Q' Jll'nrl~· d!'cide 
whieh side would win, in that tltl' side winning in th!' air would imnll'diatel~

lmve access to all ni it,; ••nl'm~·':;; ><ouree,o; of ;:upply and produetion, and would 
quick!~· cripplt• thl'lll hy air raid,.; u pt•n an t•normou,; ;;;eale. 'fill' opinion was 
cver~·where expres,.;t•tl that tiH• den•lopment of aireraft for Jliii'Jln"es of national 
defl'use must l'ontinul' aud that :-:ullil'iPut ll~·ing and produl'tion fal'ilitit•s and 
per~<onnel mu,;t hl' maintaint>d at all tinll's to in;;url' an adl'quate suppl~· in 
case of need. Dut> to the eomplil'atPd and delieate nature of sudt pquipment. 
to its rapid dl'Jll'l'l'iat ion in u:<e, and to its t•on:<tant ohsolt•st'l'lll'l', the I'XJll'n.-e 
involved in sud1 u program would he ,·ery gr!'at. in fad almost prohihith·e in 
peaf•e time;;. 

!J. '11te existence of an :ll'rial transportation industry with a great commer
cial air tlel't aml of :t stroug production industry would greatly decr!'a5e the 
neetl for strictly militar~· equipnwnt and re.-ourees in that practically all of the 
aircmft nml landing lield facilitic,.; and personnt>l, and till' manufacturing and 
maintenanee facilities and personnel emplo~·l'd hy sueh commercial acti\'iti!'s, 
would he available as a reserve in time of war. It is evident, therefon•, that 
tlw mm;t economieal way to de\·elop a strong air st•rvirc for national defem;e 
is to encoumge hy eVeQ' lll('ans possible the use of aircraft for commercial 
purpo~e,;, and tlll'ri'IJy build up a comnwrcial fleet at relath·ely small expen>'e 
to the ~overnment, which would ell'ectively suppll'ment its strictly military 
ecJltipmcnt, in time of need. Americn's expl'ri!'nee during the war has provPn con· 
clnHin•ly that aircraft facilities and personnel, and particularly production 
facilities and tcchnil'al personnel, cannot be obtuined upon short notice. but only 
hy long aml continued experience and at great expense. 

10. Anwriea'H production industry reached large proportions during the war, 



114 AmcnAFT YEAJ: BooK 

lmt since the signinl! of tlw armistice it has :-'hrunki'H to a ver~· ,;mall volume. 
Unless imnwdiatt~ attL•ntion is given to its con,;pn·atiun. it will practically di;:· 
appear, and a c·onsiderahle portion of thl• ;..rr .. at. sulll"' t'X)It'nLlt·d in iH dewlop· 
ment will han• been spt•nt fruitles,.:l~·. 'fhis iHdustry cloP:' not rt'lJUire a large 
valume of hu,.;im•s" to kt•Pp it alivl' ancl hPalthy. but it <I<H'" n•ctuin• a :;teady 
and dependable demand, otlwrwbe printte capital an•l l'lltt•rprise will not long 
remain intereHted. 

R~:co~1 ~~ ~:;.;uATio;.;s 

lTpon tlw hasis of theHP c•oJH•Ju,;iolls, \\'1' o!T1•r the• followin;..r plan for Htimulntin)! 
the dl'\'Piopllll'nt of c•omnwn·ial a\·iatiou aH an aiel to national clt·i•·n~t·. anti a~ a 
re,;pon,.:e to tiH• <IPnuutcl that i,.; alrP:ul~· de\'Piopin;..r for impro\'l'tl <'Olllllli'I'Cinl 
transportation throu;..rh till' lll'i!' of aireraft. 

A. Thl' Civil Aviutio11 J)i\'i,.;ion of the :\ational Air :O:t•n·ic·e :-lwuhl ••:.;tabli;;h 
with the advi<·e of tlH• Army and "Xavy, all<! the Divi,.;ion oi ~Iilitary and );ami 
Aeronautic:>, a sPril's of flying routt•,; through out the l'n itt•d :O:t a tt·:-' and it~ JlOS· 

sessions and to conti;.!IIOUs forei;.!n countri""· whic·h will IJe of militar~· and l.'OID· 

mercial vah11•. It shc"mld also prepare and publish map,.; ami tl .. ,.;,•riptions oi earh 
of these routPs, suitahlc for the use of Hiers. 

B. There should he provided at national exp1•nsc eertain flyin)! field~ in 
stratPgie Joeations, and su itahle for m iIi tary pu rpos<'~. and <'IJefiU ra:.remPnt ~hould 
he given to the various States and ~hmieipalities to provitle llyin)! field:; upon 
all flying routt•s, at points founcl desirable, thus Pliminatiu:.r till' neces:;ity for 
private ownership of llying fields except for strictly private uso•. Hangar:' ~hould 
he provided at each flying fiPid hy the go,·erunwntal authority ownin)! the tielJ 
(that is, Fed1~ral, fitatc or Municipal), or where su<·h th•ld,; are used eon,-tautly 
hy private interests, they should he permitte<l to pro\'idl' their own hangar~ im· 
mediately adjacent to and opening upon sud1 ll~·ing fields. 

The operation and usc of such flying fields should IJe l'OntroliNl b~· fede:nl 
law, so as to ohtain uniformity throughout the nation and ponformity WJth 
international regulations. 

C. All flying routes and flying fields should he equipped at national t•xpen>'t' 
with signallin;.! and communication H,\'stems, including win•les,; tPh•:.rraphy, win'· 
Jess telephonr, and searchli;..rhts, to thoroughly safpguarcl and ;.!UidP aircraft in 
flight. The novernmcnt's attitude in this matter f;hould he the same as that 
maintained toward shipping in its lighthou:-<e and cou,.;t patrol serviC'P. Th~ 
operation of signalling and communication equipment should he controlll'd hy 
federal law for the reasons indicated under item h B." 

D. A meteorological service should be developed to provide fliers ant! ot.lu'r 
aviation interests with accurate weather reports and other atmospherie datn 
necessary to govern their activities intelligently. The value of this ;::en·iee to 
commercial aviation cannot be overestimated as it will go far toward establish· 
ing reliability and safety of service, just as weather reports are of immea:;ur
able value to ocean and lake transportation. 

E. Training facilities should he provided at various localities througlwut tit,• 
country, either at Government expense, or by private enterprise under Gov•'l'll
ment regulation with guarantees from the Government of a sufllcient numht•r 
of students to cover Pxpenses. Such guarantees ('Oulcl he gh·en hy the GoVl'l'll· 

ment without undue expense if it used such schools for the preliminary training 
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of its military Jll'r~onnPI. ~udt a plan would Ptteoura~t' prinltt' pntPrprbe 
to provide faei I it iP:< for t lw training of t hl' per::onnl'l needed for commereia I 
requirement><, whieh per~onnpl in turn "hould become a permanent n•sen·e for 
military n•quirt•mPnb in timP oi 11ePd. 11H·n· ~houhl lw Pstahli,:h,•d at IPa~t 

one "ehool fur til(' i<'aehillg oi a••rodynamie,: a11d other hranchc:: of the scicneP 
of acrollautie>' a:; rc<·omnu•tult·d 1111dl'r the ht•adillg ·· ( lrganizatio11.'' EtwtntragP· 
ment :;hould he offeretl to uni\'er•itie,: throughout the <•otllltl',\· to l'"tahlbh de· 
parhnent:: of aeronautit·al :;eienel'. 

F. Tho• C:o\·t•rnment :-Iundt! <'lll'OIIrage tlw dt•n•l(l]lllll'llt (li Ill'\\' <iPsign ami aPro· 
Jutntit·al ted111iqn<' for eommt•reial purpo::t•,: :tlon).! tht• lim·s rPeommt•tuled undPt' 
the ht•ad i ng '· TPeh 11 iea I f)p,·pJopnH•nt. .. 

G. Th .. ])pparttiiPIII oi "\<'ronaut ie:: ,.;hould ma i11ta in tlw dtt51'5t po,:,:ihle n•la
tious with all ei\·iliz!'cl 11ation:; in dt•terminiu~ and applying thP rult•:' and l"l';.!ll· 

lations whieh will gon·prn thP intPntational u"" oi aireraft. aiHI tlwn• :'hould hP 
den•lopecl a,: rapidly a,; i,- t•on,:i:-tl'llt with propPr ''"n:;id.·ration, a hndy "f FPdPral 
law gm·erning tlu• U:'l' and airworthine:;,: oi airerait ior commt•reial purpo::e,:, 
which will saio··guard lifl' and property, and promntl' the t•ommPrcial u,:age of 
aerial tran•portation. In order that cummPreial adation may he helped and 
not hindPn•d loy :'Ueh h·gal n·~tril'iion,:. it i,.: of \'iial importance that aerial 
tran>'portation lit' n•eo.~nizPd at ont·P a~ an ph•nwnt oi inil'r~tate commprce and 
'"~ madt• ;;uhjeet to onp body oi Fc,fcml law applying uniformly throughout all 
of tl~t· L'nitl'd ~tall•;;. It will thf'rehy a\·oid till' t•omplieation,: of indiddual state 
t:ontrol whieh haH• pro\'Pn to IJP ,;uch a handieap to railroad and automobile 
opt>ration. 

II. In~urancP of aircraft atul it,- pPrsonJil•l again,-( all kind,.: of hazard,.: Hllli 
rbks inndn·d ;;ho11l1l hP <'nl•ouragl'd in C\'l'r~· wa~·· Tht> t•o,.:t of :illl'h in,.:uram·p 
shoul<l IJP kt•pt a,.; low a,.; i,.; eon,.:i,.:(t•nt with thl' ri,:ks im·oln•d. 

I. EIICOili'ageml•nt :-;houltl he gin•n to thP organization oi pri,·atP entcrpris<'~ 

for cm-r~·ing on Hl't·ial tran,.:portation. Thi,: cnrouragl'Ill<'ni might wl'll lw in the 
form of paynwnt for thp earrying of mail anti pxpn·~,;agP. anti of guarantPl'~ as 
to th·• \'olumc of ,.;ueh hu,.:inc~s. Compensation might l1p paid to ,.;uph PlltPr
priHcs for kPPping thPir fadlitiPs a\·ailahlc for use in tinw of war. CuarantPl'~ 
of tlti.; kind couplP<l with opportunity to in,.:un• a~ain:-:t Jo,.:,- hy acPidt•Ht ,.:houltl 
make prin1tl•ly opPratl'd transportation line,; a 1·omll1Prt'ial po>':'ihility. hut ii it is 
found that pri\·ate Pnterpri,.;p <ltH•s not rP"I"'"tl to siwh <'llcouragPmPnt. thPII 
th .. t:o,·Prnnu•nt. ;;ho11ld llndPrtakP t'Prtain tran,.:portation \'t•ntllr<'" on ib o\\·n at·· 
connt a11d >'llollld <'oidinut• to op<'nll<' ,-1wh lint•,.: until tlwy an· pro\'Pll t'flllllll<'l'· 

•·ially ,;ll•'<'<'""fnl. l'ltimatPly th .. y ,..lwuld '"' ,.;old to pri,·:dt• Ptd<'rpri,.:t'" "" ~tll'h 
tenm< a>< \\'oultl JWrmit of ~ueces;:ful operation, a" it i" not hPiiP\'!'rl that <'om
mercia! a\'iation will e\·pr he succ!'ssfully dPwloped entirely under Gonrnml'nt 
eontrol. 

J. The remaining airera ft produet ion indu,;try should lw con"<'ITl'd and kl'pt 
in a healthy cotH!ition hy a \\'ell <il'finPd and continuing program of produdion 
for military JHII'JlO~<'~, on•r a perilHi of years. This polit·y ,.:houl<i he contimil'd 
until the comnu·rcial <iematHI is a<iequat1, to support an industry of suflicient 
proportions to form an efl'l'etive nuel<'us upon which can he built a \\'ar-time 
production in ca~p of nPcd. 
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III. TECII:'>I('AL llE\"ELOI'~IE:'>T 

\\"ith referl'n!'e to tl'Pimieul dPYPiopnwnt. your :\li,.;,.;ion in -'nhmitting its rceom· 
llll'!Hlation,.; ha,;p,.; thP following l'OIII"III,;ion,; on a knowiPclg<' of <'<lll<lit ion,; t•xi,:tin)! 
in the l"nitecl ~tab•,.; and upon PXtPn,;i\·•· in\·,•,;tigation,.; •·ondul'l•••l aloro;ul: 

(I) (a) The :\(i,;,;ion vi,;ite1l plants making or <'X(H'I·inwnting in nuttPrial~ no: 
follows: 

FnA:->CI·:: BrPgi!Pt, Fannan. ~- 1' .. \. ll .. HIPriot. lli"puna-~uiza. :\lornm•· 
Saulnie1·, l:enault, Ullll XiPuport. 

ITALY: An,;uldo, :\hll'l'hi. I 'aproni, l'omilio, (,;ot bL (plant <'lo,.;•••l hy ,:trik1•). 
and F. I. A. T. 

Exm.A :'>ll: llalllll<•y·l'agl', B. "'· T., I :oil,; l:o,\"1'<', l'honPn ix I Jyna 11111. J:l'i,:tnl. 
\"i!'kl'rs-\"imy, ('o:;111os, !'opwith, l:ralmiii<'·\Yhitt•, .\. II. l'., a111l Arm,;trnng· 
\\"hitworth. 

(b) The :\I i,;Hion haH yi,.;it<•ll lnloora tory awl I'Xp!•riniPnta I "hop,; a,; follnw,o: 
InHtitute ~Jll'l'inll•ntall~ A1•ronanti,•o, Hon1P; Jo:ifl\•1 LaJ•,ratori•·"· l'ari>': 1:. A. 
Fadory, l~arnborough, Englan1l; J,..Jp of <:rain Xa,·aJ J·:xp,•rim1•ntal ~tat ion. Eng· 
land; l'nllman Dirigible ~tation, England: AProphuu• !'tat ion, l'ontol'Plli. Italy. 
and Dirigible ~tation, ('nt>'piano. Italy. 

(c) Tlw :\liHsion has intt·n·it•wpd tlw following go\'l'l'llllll'ntal oiJi,·ial and indus· 
trial ofliePrs upon thP snbj<•l't of the )li'O)H'r organization, seopt• and t•quipmt'nt 
of the Teeh11ical Dh·ision: 

Exm.A:->11: fh•neral E. L. Ellington, llr•ad of Dt>partnwnt ni ))p,-ign. London. 
Royal Air Forc·P: Sir l'erey Herouanl, :\humging Diredor. "\rmstron.!!·\\"hitworth 
C'o., H f:1•org•• :'-'t., \\"p;;bn inster, L01ulon ; C:c•nPra I (: ra """· I:. A. F. l~•·pn·:wntntiw 
with British l't•tt<'e Commission, l'ariH: ( :em•ral Brooke-l'opham, J)irl'etor tlt. He· 
sean·h, Londo11; Holt Thoma,;, London; Doughtss \'ickers, \'iekers Ltd., London; 
C:rahame-\\"hitt•. f:mhanw-\\"hite Aireruft Co., J...oJHlon; and Sir Sannll'l \\"arill!!· 

London. 
l•'nAXCI•:: :\lujor <i'Aiguillon, Interminh;tPrielle de I'A\"iation Ci,·il<•, Paris; 

Louis Bn•guet, :\lanufadurer, BrPguet Pt CiP, ( 'i<' <ie:-< :\fe,;:-<ag<'rit•,; Aeri<•nne5. 
Paris; ('ac·cpwt, Forllll'l' ('hief Tc•!'hnic·al RPctiou, l>epartnwnt :\lilitary ..:\eronau· 
ties. Paris; Cololll•l J>orand, ])ppartnl<'nt :\lilitary At>ronautic•,.;, !'uri": Ct•nPr:d 
Duval, Din~etor :\lilitary At•ronautics. Paris; .lltc'<JIIl'" Loui,; lhlllll'Snil. D1•puty, 
Former l"n<i<'r·f-ieen•tary Fn•nl'h Al•ronautieR; Captain de I'Estra<ie, Tcchnknl 
Herviee, Frcneh :\Tilitary At•romlutic·s; l'iPI'I"I' Eti<'nne Flandin, J>pputy. Fornwr 
C'hil'f Tnt,•r-AlliPd Organization of Fn•Jwh Aeronauties, Paris; i\[essaguc•r, Head 
of Hispana-Suiza Co., Paris; :\lam·ic·e <II' f'aint BlunPiutrd, Reey .. .:\e1·o Cluh tl•' 
France, and Daniel Vincent, Deputy Director, Fornwr l.'nder-Seer!'tary of A \'ill· 

tion, Paris. 
ITALY: Commander Caldara, Head of Aviatio11, Technical Sel·tion, Hunw; 

Casati, Designl'r, Caproni Co., :\filan; Lieutenant-Colonel Ferduzio, ])e;;ignl'r of 
S. V. A., Rome Aeronautics, Rome; Colonel Crocco. Director of In,;titute Speri· 
mentale; Colonel Guidoni, Italian Aeronautical :\[ission; and Admiral Orsini, 

::\Iil1ister of Italian Aviation, Rome. 
2. The form of technical organization and control recommended by your :\[issitm 

differs materially from the controlling organization>< in Italy, Franc·e or England. 
Inm.;much as, for some time at least, military, nunll and departmental tlyin;.! 
sccm!5 likely to l~ad, in the <1evelopment Qf the "rt, your l\liRsion dc.;ircs to ln~· 
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••mpha,-i>< upon t h•' rwt·o•,;,;ity of hadng tht•,;t• dt•partml•ni" ,;trongly repre~t·nted in 
the operatinns of th!' Tedlllit•al l>i\"i~ion "" that tho•,\' >'hall he materiall~· helped 
:tiHI not hirulo>r'etl in t lu•ir· re,;ean·h. l'XJWrinwnt and tll'\'Plopment. To the ,;a me 
t•ml. we arl' of thf' opiniun that li;!hto•r·than-air, whieh in En;.!lund at the pre~ent 
tin!l' is indPpl'ndt•llt, •·an J,,, hl'~t ~ern•d h~· making it a strong >'Uh·di\"i<:ion ui the 
Tt•t·lllli<•ttl Di\"i,;inn. In hoth En;.!lantl and Frant'l', dm• to the l'lo;:eness of the war. 
tht• '1\•drni•·al IJh·i,dnn i,; at Jll'e,;pnt domirmh•tl h~· military personnel. hut the 
opinion i,; llll!tllillloH,; that, a,; tinw goe:' on, eidl pt•r.Stlllllel will ,;uper;:ede military 
in thi" cli\"biun. c;eJil•ral I·:ll_in.!!ton, England, l'Xprt•:<st•d tlli~ opinion flatly and 
C :erwrul llrook••·l'upham, Din•l'tor oi l_{e;;l.'ardr, England, holds the same helil'i. 
In tht• Hoy a I .:\ i reraft Faetur~·. at Farnhorough, ei\"ilinn n••1uirement~ are 
a ln•ad,\· o\"ertaking m iIi tar,\· a11tl 11a \"a I. It ha,; t hPrtdon• ht•l'n det•metl wise to take 
till! ultimatl' sit•p at thl' out,;et i11 Amt•rien. and a '-'i\"ilinn !wad. oi the type now 
earnest!,\• ;;ought in Fntnt'l' a11d Ellglalld, i,; n•t•ommerult•d for America. 

:l. In •••tuipnwllt a11d )'f'I'>'IIIIIIPI, E11glnnd and Fr:tlH'l' and Ita!~· are maintaining 
tlwir war ,:tren;,!'th in thl.' Tt•t·hnieul Di\"i:'ion. At Farnhorough, we iound a 
eomplt•te expPrimt•ntal plant, PIIIJII"~·ing about :l,llOO mt•n ami women, and carQ"· 
ing on al'ti\"PI,\· nParly 1'\"t•ry linl' ni rt'~t·areh, t•xpt•rinwnt and dt•\·elopment in 
motors, plant':' and aeePs,;oriP;., "'Ion• than a ,;eort:" of phtnl';;, riggt:'d with ap
puratm; for al'J'odynamit• l'XpPrinH•nt, ,,· .. rein thP hangars and in the Held. Physi· 
•·al aml du•mieal lnhoratoriP" >'l'l'lllt:'d lmsr atul fully-numnPd. Estimating the 
lighter·than-uir :mel tlw nand t'XJH'rinu•ntnl and rp:;:pareh per~onnel. it seems proh· 
ahle that tlw plant and the pPrst•nnPI t•ngagPtl in thl• tli\'ision in England is 
near!,\·, if hot quitP, ••qual to the t'ntin• tradl• in Anll'riea at the present time. 
Oh\'iousl~·. tlti,; hranl'lr oi aPrortaut it•,; I iPs at the \'Pry fomula t ion of the future, 
lu,th nrilitar,\' and .. h·il, arHl to fail to hrin)! it up to till' :;tnndanl of the world· 
t•annot ht>lp hut nwan depP!Hit•ru•p :uul medioerit~·. or· wnr,;p, in aeronaut.ics in 
Anwriea. 

4. The ind u,.:hlll of ,;ueh topi!'s a,; armann•nt ( Ordnam·t'). wirelt•ss (Signal 
Corps), instntnll'nb (Atlmiralt,\·). photography (~ig-nal Corp,;), de,;ign and 
hontiJ,; (OrdnaneP). Pie., has heen found nl't'l'S>'al',\· in all t•nuntriPs. In reality. 
the design and suppl~· of :meh appurteruuH•es is fpft to thl' departnwnts or lJurcaus 
~peciulizing in thPm, hut rPSl'lll'l'h and t•XpPrinll'nt and dt•velopnwnt. in methods of 
im<tallation and ll>'t' is p;;,.;entiall? a funetion of the .:\ir :-;er\'it•t• TPehnieal Dh·ision. 
a111l mu:-<t be earrietl on hy tlti,.; Division. huth in the laboratoQ', on the factory 
floor. and especially in the air, in thP tank and on the tit:"hl. 

;;, In all the EuropPan eountriP,; \'isitl'd, Wl' found that at'Cl'<'S to and usc of 
the C:o\'Prnment ownetl fnPilitiPs for de\•elopment is estnlJlishctl. The basis of sueh 
UH<' varies. and t:'an !Je adapted to till' eireumstant•t•s. In all countl'ies. howe\·er, 
the pril1dple is the sanw, namely, that printtP inh•rests mu:-<t obtain access to 
C:overmnent facilitic,;, through tlw olliet•rs of the Diri,;ion. so that new inventions, 
etc., shall pa~s the l"t:'rutiny and critieism of the Di\'ision heads before going into 
actual cxperinwnta.tion. In England, an attPmpt has been made to furnish 
f:wilitiPs at eost, but to save overlll'ad, a selwdule of II at prices is being worked 
out. 

fl. In England and France, the question whether or not to design complete 
motor,; and llltll'hinl'H no longer <'xi;;t,;. Frarwe was forced to design airplanes in 
l!llfl, due to the failure of h<'r private firms to meet the erisis created by the 
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Fokker; hut tin· inntH•cliaU· result appears to ha'·" lu• .. n a •]Hiek n•turn to the 
safer l!lPasut·es for Pn<·ouraginl! th<• printt<• clP,;il!n••r,.; to <l<·,.:ign and build, under 
the diredion and a,.;sistant'<' of th<' !"tatl'. In Enl!lancl. tlu• •·omplt>tP d.·sign oi 
airplanes eea~ed with thP !'-'. 1·:. ii: all<! both go\"o•rrtnt•·nt otlieial,; ami in<lu,-trial 
ollieers oii"Prl'<l amplP tP,.;timony that th<• tnaking oi <"lllll]'ll'to· t\p,.;i;.!n!l wa,.; fi 

misbtke and woul<l not ],p n·p••ated. due to ib Pll"•·•·t upoll th•• printte tlesign dt•· 
partmPllt,.;. \\"ithout PX<'<'Ptiou thP utanui:wiurPr,.; app<'ar t .. tak•• tht• Yit'W that 
it would ht• icll!' to <'<lllljll't<' l>y printtP <'ll"orh. ii Oil<' clivi,.;ion oi tin• t;on•rnml'nt 
was dpsiguing and anotlH·r di,·i,-iuu buying, a,.; t h<' 1 ;ov<'rntnt•nt would in<·\·itahly 
favor its o\Yll clt'si;..rllt~l'~. p,·,~n t hott;.!h uot quitt• :--;o gt•cHI. ·rhP r~~~ult of :-'lll'h a 

poliey. th<•rPfon•. would lu• to limit tho• uumho•r oi ,;oun·•·~ from whieh w:efnl 

designs cau '"' ol,taill<'<l. a11cl also to low<'r tin• :-talldanl oi J>Pr:'olln<'l in the 
design departnt<'nts of print!<' linn~. 

7. In l!JlH, Sir Arthur lhwkham, tlll'll Din•dor oi Ain~raft :"upply ior Eng· 
land, said: 

""\s we all know. •·hang<',; in <ll',.;il!n. un],.,..,- tho•y an• af'tually iur new type:<. 
may he ahsohttl'ly again,.;t produetion: tno,.;t oi our <!Play,.; in produetion in thi:< 
country an<l in til<' <'oltlllri<',; othPr tlmn ours. have l>c<'n due to the t•ll"ori to 

ohtain ton great (H'rft•dion at too l'al'ly a timP." 
Having tllic; in mine!, and having in mind al~o tlu~ <li,.:astrou,; Plfet"t:< upon pro· 

ductiun of ~imilar <':111:-iPs in the l'nitc<l :'tat!'~. ,\·our .\li,.;,-iou a~kt•<l PxpliPit !Jill'~· 
tions com·t•rniug thP plan ll~P<l J,y tlw Teehni<'al lli,·i~ion in Englatul t•' minimi7.t' 
the result of ,.:u..Jt <'ll:lll;.!<':i. ThP m<'lho<l i,; outlinPd a:; follows: 

'' A II dtanges m:ul<· ll<'<'l',.;sa rv I>\' the fad that a llHl<' hi II<' or uwt or i ~ <lnng<•rou• 
tu the tlil'r or to th<' pulllie at:!' ,:\:t,.;:-t•<l as Xutnl>t•r I. Th<',.;e are imperatin•, uno! 
are orderecl hy the I>irPdor of I>o•sign. without <l<'lny. Xo maehine is alluW•'<l 
to he aceepted or tlown withont s1wh ehaugPs ha ,·iug IH·<•n umdl'. 

"Importaut changt•s iu\·oh·iu.l!· improYcnu•nt in J><'rfonnalle<' . ..te., an• ••ln~,.:Ptl :t:' 

Knmher II. Snc·lt <'IHlll)..(<'S an~ made hy nr<l<'t" of th<• .\lodilieatiou Board dt•;,:eriht•d 
he low, and lweame pfJ"<'<'th·•· only at sneh t i1nt~ as not to interiPre lliHluly with 

production. 
•' Improvements :uul atl<litions, not vital ln1t oftl'll ,-alnahle, are das~t·d u;; 

X umber HI. They art• nm<l<' wh<'ll coll\'enil'ut, both to ( :oVL'!'llnH'llt. :uul to l'on· 
trador, and arc not allow<•<! to interfPre with pr()(hl<'tion ot· gTPatly in.~n·a;;e 

priee." 
A :\fndificat.iou Boar<! shall pa,.:s on ehangPs and ..Ja;;:-;ify them. Tlti,.: hnard 

consists of live llll'llllH'rs. one from the Teehnical Divi,.:ion, mu• from l'rotlndi•• 11 • 

one from Operations, ont• from Fiuancc and one from Supply. Jn the <'a,.:o• of 
::"\umlwr J ehang<'s, the Dirc<·tor mc•rely rl'ports that s11<·h and sueh ehang<'s har<' 
been ordcn·d. All otlwr ehangl's are ordered hy the .\loditi .. atimt Board at regulur 

nlPeting;..;. 
Your .\lission is of thP opinion that the eHtahlishment of ~ome sn<"h uniform 

practicP, covering not only sueh changes !Jut also the method of paying for thl'UI, 
is essential to procluction; and should IJe a re,;pon~-;iiJility of the Teehni<'al 

Division. 
RECO)I ;\[ E~D.:\'fiOX s 

(a) That all technical functions of the Government in re:-;pect to aeronautic:; 
]Je centralized in a single 'l'e<·hnieal Divisio11 which :;hall pPrfurm the work for 

' 

.. 

' 
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the "\rmy. Xavy and l'i,·il aviation: nnd which ~hall bP hPaded by prefPrahly a 
ei\'ilian of widt• PXt•etll in• t'XpPrit•neP. ~ueh a di,·i:-:ion :-:lwul•l inl'lude as As~istants 
to the Director. PX (ll'r it•rtt·Pd n•pr .. ,.:en ta ti ,·es oi "\rmy, X a\",\' and ot ht•r go\"t•rnment 
•lepartments inten•,.;tPtl in aviation. who :;hall he nominatt•d hy the departments 
and :;hall aet a:-: add,.;or·,: upon till' :'(Weial need:-: oi tht• :-;er\"iep tht•y reprPsent. 

(h) That ,;tep5 be iakPn forthwith to St'eun• iur thP l"nitt'tl State;;, the mo~t 
:uh·nrH•ed P<]Uipment for rPSt'areh. t•xpt>rimental and dP\"Plopnwnt work and for the 
testin_!! of motor,;. plant',:, hal loons, cte., ior the te:-:ting oi materials: for the 
PXaminatiol! and tP:-:tilll! oi a••ronautieal applintll'l'S, ir~t·ludin_!! armament and 
in,.;trunwnts; an•l that ,.;ueh an organization ,;hall lrp P:-:tahli:-:hed as shall assure 
at all tim<',.: that the n•"eareh. experimental and dl'\'l'lopmPnt al'tidties of tlw 
( :nn•rnmPnt ;;ha II lw ,:pennd to none. 

lc) Timt thP rp,:t•ar<"h. PXperimPnial and de\·elopnll'nt faeilitie" and equipment 
now u,;ed in :t\·iat inn hy thP Army, X:t\',\' and othPr l:o,·prnnH'nt dPpartments he 
inn•ntoried immpdiatl'ly arul put. a,; iar as practieahlt', undl'r thl' control oi the 
Technical })i,·i,;ion. r·l'lainin:: :'tll'h of :-:ame as may ,:pem ,.;uitable and bringing 
thern unciPr a e••ntra 1 t•nnt r·nl to make a eompl..te and ellidt>nt t>quipment. and 
di~earding sm·h ni thPm a,. unnl't'a~,.:aril,\· duplieatl' othl'r,; or are out of date. In 
making thi:- <'Iran::•'· gn•at !'an· :-:hould he cxereist•d to ::nard against measurl'S 
which might tPnrl to in(Prit•rt• with ,.;ngge,-tions for impro\'l•ments and ::td\'ances 
in adation. matPrial ant! m!'thod,.;, t•oming from tlH• O]ll'r:tting aviation branche~ 
of the Army. xa,·y and l'o,.;tal ])ppartnwnt;;. ExpPriPII!'l' has pro\·ed that the 
initiative in tl11• a•h·ant'l' of n1otnr,;, platu•;; ancl al'l't'i'"oriPs oftpn comes from 
praetieal expPriPIIt't' in thP llyi11g lidtl. ratht•r than from thP seientil1c department 
of aeronautit•,.;. Thl' Tt••·llllit•al J>i,·bion will, in etHlpl'ration with the operating 
fon·P~, ;;tucly, work nut a rul apply a 11 sueh suggest ion,;, Care ,:houl•l be taken 
abo to a\·oid duplieating f:u·ilitiPs already in existenee. sueh as water tanks. 
armament testing grotttH],; anti many other items operatPd lry existing depart
ments. Arrangt•mpn(,.; ,.hould lrl' made whereby the existing plants of this sort 
•·:ut be tt,:Pd. on a prnpPr paynwtrt basis. by the Technieal Division. 

(d) That extn•nH' t•a I'P lrl' takPn in such a proeess of adjustment to provide 
anrple means wiH•rph_v tlrp ;;ppt·ial tl'ehniealneeds of th1• (a) c\rmy. (b) Xavy and 
(1') civilian llying ,.;hall n••·••i\·,. attPntion. .\]pans ,;hnnld also 1~<.• provided when•by 
military and nantl Pxperiments of a seeret nature ea.n ht• canied forward. 

(e) That the organizatin11 of th•· TPehnieal DiYi,:ion l'OVl'r hy means of adequate 
pPrsonnel and equipnw11t, all hranehPs of aeronautieal n•,:pareh, experiment. and 
<levelopment. inelucling the applkation and aerial u,;e of instrument:-. armamt•nt;; 
and munition;;, win•h•,.;s tl'IPphone ami tl'l••graph. bomb;; and litting~, sights, tire 
fighting apparatus, paraehutes, air bags and other safety dedcc~, motor applianecs 

for air serYieP, propellers and photography. 
(f) That all the teclmieal facilities of the Technical Division for aviation, 

\\'ht>tlrer now existPnt or to he created, shall he available to private inventors and 
dPsigners, upon proper and reasonable terms. 

(g) That in view of the PXpPI'ience of England and Franee, it is dangerous to 
allow the Technieal Dh·ision to operate under normal or war conditions a depart
ment of complete design in hPavier-than-air machines or in motors, as such eompP
tition results immediatdy in stopping private departments of design. The Tech
u ical Division, therefor!', should he a critic of, and supplementary to, printte 



llR AmcHAFT Y~:AR BooK 

Fokker; but the imnw•liatt• re~;ult appears to lm\"!• 1"'"11 a •)Ui<'k n>turn to the 
~afer measures for encouragiBg- the pri\·atP •h•:-;igB<'r" to •l••sign and build, under 
the directio11 aiHl ussisbuu•p of the ~tat!•. In Englalld, tlw- •·omplPte design oi 
airplanes eeaSI!d with thP !'-:. E. ;; ; awl both gm·t•J"IIJII••Bt ollidal~ and inclu;.trial 
ollicers oii"Prl'd ample tt•stimony that tlw makiu).! of ••omplPtt• dPsigns was a 
mistakt' and would not lw repeated, 1hw to its l'll"•••·t 11po11 th•• privah' tle;;ign de· 
partmenb. \\"ithollt I'XI'<')>tion the manHfaeturPrs appPar to takt• t iH' vil'W that 
it would lJe i1lle to eompde hy printt.~ Pll"orb. if o1u• division oi till' Uov£'rnnwnt 
wa,; designing ~uul anoth1•r dh·isinn lmyin).!, as tl11• ( :o\·<'rlllll<'llt wuuhl ilwdtahly 
favor its own dPsigners, ,.,.,.n though not ')Uitl' so goo1l. Tl11• n•sult oi ~ud1 11 

policy, then•fore, woul1l l11~ In limit tlu• numhl•r of sulll"l'l'S from whieh u~eful 
designs call h1• oiJtuine•l, and al,.;o to lowPr tht• st:uulanl oi ppr,;olllll'l in the 
design departnwnb; of privati• linus. 

7. In l!JIH, Sir Arthur Duekhum, tl11•n Diredor oi Aircraft ~11pply for Eng· 
land, said: 

"As we all know, Pha11ges in dt•,.;ign, unl""" th••y an• a<'tually for new types. 
may be ahsolutel~· against pnHluetion: nwst of our •lelays in prodtwtiun in thi:; 
country an1l in the ••ountriP,; otlwr than ours. have IH'l'll dtll' to the l'lfort to 
ohtain too great p••rfection at too early a timl'." 

Having this ill mind, aJHl having in mind al,;o th•• O.i,;astmus Plfl.'l"t,; upon pro
duction of similar l'!lUt-;I'H in the l"nitcd ~tatl•s. your ~lis;.;ion a,;kPll explieit que~
tions conc .. ruing- the plan u;;•••l hy the Teehnieal Divi;;ion in Enghuul to minimize 
the re:;ult of ,.:uch ehange;;. The mPtho•l i,; outlilll'd as follow,;: 

"All •~hangeR made lll'l~essan· ),v thl' fad that a maehilw or motor is dangerou:l 
to the flier or to the puhlie a1~c ,:las,-l'd as Xmnher I. Thc"e arc imperative, and 
are ordered hy the Diredo•· of DPsigu, without delay. Xo nml'iline is alluw•.J 
to be accepted or flown without ;;u•·h dmnges h:l\"ing hePII made. 

"Important changes in\·oldng improveml•nt in perfonmtncP, ••t('., an• ela::,;ed a>' 
Number II. Rueh dmng<'s arc made hy onler of the ~loditieation Board tleserihe•1 

below, and lJt•t·mnc ell"cetiv•• only at s\H'h time a,; not to int•~rfcrc unduly with 
production. 

''Improvement,; and addition;;, not vital hut ofh•n ntluahle, arc clas~Nl a~ 
N urn her IJ f. They are made wlwn convenient, both to ( :m·l·rnmPnt and to l'•J11" 

tractor, and are not allowe1l to interfere with produdion or gn•atly incn'Ml' 
prir·e." 

A :\[odification Board ,;hall pal's on changes and elassify them. Thi,; board 
consh;ts of five memlJPrs. one from the Technical Division, one from Production. 
one from Operations, one from Finance and one from Supply. ln the <'a,:e •>f 
Xumhl'r l changes, the Director merely reports that sueh ancl sueh dutnges h:n·e 
been orden>d. All other changes are ordered by the ~Iodification Board at regular 

meeting.-. 
Your ::\Iission is of the opinion that the estahliRhment of some such unifornl 

praeticc, covering not only such changes hut also the method of paying for thenl, 
if; essential to production; and should he a responsibility of the Technknl 

Division. 
RECO)I)IENDATIONS 

(a) That all technical functions of the Government in re,;pect to aeronautics 
he centralized in a single Technical Divh;ion which shall perform the work for 
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t~lf.~. :·\rmy. Xavy an•l Civil aviation: and which ,;hall be !waded hy preft>rably a 
Cinhan of wid!' l'X!'CIIt in• PXJll'l'il'nrr. Sueh a did:::ion should include a:: :\ssistants 
to the Director. PXJn•ri.·m·t•d rt>prt>>'l'ntatin•.s of :\rm~·. Xav~· and otlwr !JO\'Prnmtmt 
departnwnts interr:<tt•d in a\·iation, who ,;hall he nl•minatNl h~· tlw departments 
and shall lll't us ath·i,;ors upon the ")ll'Cial nt>ed,; of tlw St:>rdc!' tht>y represent. 

(h) That ,.;tep,; be taken forthwith to ,;pcure for thP l'nih•tl States, tht:> mo.st 
ad\·~need l'l)llipnll'nt for re,;parch. t•Xpt>rimental ami dt>n•lopnll'nt work and ior the 
to~Sti~g- of motors. plane:<. balloon:<, ete .• for the tp,;tin)! of materials: for the 
~xanunation and te,..tin;: of al'nHmutil'al appliam·e:-. ilwluding armament and 
lll,;trnnwnts: and tlmt sueh an organization ,;hall ht• l'"tuhlished as shall a~sure 
at all t' 1 I t t' 't' f ·1 .• llnt•s t 1at tht• r!'::!'arch. t>xperimental and den• opnwn ae 1\'1 ll'S o t 1c 
< • fl\'ern t · nwn sha II ht> ;:peOJHl to nonP. 

(c) 11mt the rc,:careh. PXpcrinwntal and dc\'!'lopm!'nt f:wilitit•s and equipment 
~low UO:l'd in adation hy the Arm\·, Xan· and other «:o,·ernment dt>partments he 
mnmto•·ied i1mnediatPiy and put. 'a,; far. a;: practieahle, muh•r tlw control of the 
Tl·chni, I D' . . . . 't 11 l 1 . . tl ca 1\'ISI<In. retam1n;: :<neh of same a>' ma,'· st•em s111 a J c an< Jrmgmg 

_wm under a eo•ntra I l'ontml to make a eomplete und etlicient equipment. and 
dl;,e:~nling- :;ul'lt of them a;; unneeas~arily duplkatc otlwr=" or are out of date. In 
ma~mg this ehnngP. gn•at l'!lr<' ,;hould be exercisNl to ;:nard against measures 
~\·Inch might i.l'IHl to intcrfl•rp with ><n!!gestions for impro,·ements and ad\•anct•s 
111 ·n·iat· · · 1 · t' · t' 1 I • Ion, mntPna and nwthotl,;, 1·omin;: from thl' opera mg ana 1011 Jranc 1e:; 
~'f. t_h<· Army. Xavy and l'o,;tal Dt•partmenb. ExpPril'JH'P has pro\·ed that the 
11111Inth· · tl 1 . r· f !' Ill ·II' 111 \'IIIII'<' of motor~, planp;; and lll'Cessones o ten comes rom 
practical experiPIIPP in tlw th·in" li!'ltl rather than from th<' seicntilic department 
of aeronautics. Tlw TPehni;·nl 'l>h·i,_i.on will, in cooperation with the operating 
forces, stwl~·, work ont an•l appl~· all such ;;uggestiom;, Care should he taken 
also to a\·oid duplicating ftL<·ilitit•s ulreadv in existence, such as water tanks. 
armament testing- ground;; and mam· othe.r items operated hy existing depart
ments. Arrangement;; ~hould he IIHI~Ie whl're1n· the existing plants of this sort 
t•:tn be d • . l D' . . U>'!' . on a propPr paynwnt basi><, hy the Technil'll 1\'ISIOn. 

(d) 11wt extreme rare h<' takt>n in such a process of adjustment to lll'OVidc 
ample llleans ,,·Jwrpb~· th<' speeial h•ehnieal IH'!'ds of tht> (a) Army. (b) Xavy and 
(c) ci\·iJian Hying- o;hall rPePin· attPntion. .\leans should also be providt>d wherebr 
militaJ·_y and naval experiments of a. sPcn•t nature ca.n be carrit>d forward. 

(e) That tht' organization of the Teclmieal Division Povcr hy mPans of adequate 
pcrsonnl'l and equipment, all hranelws of aeronautical rest>:ll'ch. experiment. and 
development, includin;: tlw application and aerial usc of instrumt>nt:<, armaments 
and munitions, wirt>h•ss tt>lephone and teh•;:raph, bombs and fittings, sights, lire 
fighting apparatus, pararhutes, air bags and other safety dedces, motor appliances 
for air service, propellers and photography. 

(f) That all the technical facilities of the Technical Division for aviation, 
whether now <•xistent or to he created. shall ht> antilahle to private invPntors and 
defligners, upon propl'r and reasonable terms. 

(g) That in view of the experience of England and Franee, it is dangerous to 
allow the Technical Division to operate under normal or war conditions a depart· 
ment of complete design in ht>avicr-than-air machines or in motors, as such compc· 
titian results immedi~tely in stopping private departments of design. The Tech· 
n ieal Division, therefore, should be a critic of, and supplementary to, printte 
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design, rather than aim at de;;ign on its own aec•ount. Tlu• polit·~- oi tilt' Tt•ehni- 4 

cal Division should he to maintain and encouragP a c·on:;iclPrahlc numloL•r of well-
manned and well-equipped private de;;ign plant;; all<l to l'll"]"'rate with tht>~t· plants 
in all undertakings that meet with the apprm·al of tht• Tec·hnic·al Divi:;ion, and 
to place orders with these plants, at fair priec5, for cll'sign awl for PXpt'rillll'lltal 
construction of motors, planes and appliances. Compdition oi till' gov('rnment 
with the industry should he avoided; the only a \Iowa hie t•Xe<'pt inn h('ing ca~l'~ 

where, either on aecount of expense or for other etlltf'e, t!H• TPehnieal l>ivi~ion 

eannot obtain needed material or de,;ign from exi;;tinl-( souree,.:. 
(h) That careful thought shall he gin•n to t ht• p;.;tahlif'hmPnt oi c·omtwt it ion in 

motor, plane, halloons and accessor~· design, and l'Bc·ourat!enwBt he oll't•rPd in 
every reasonable way to the promotion of competitive c\·ents a11d the establish
ment of standard records. 

(i) That the 'fc<·hn'ica\ 1Jivisio11 shall puhlish n•gularly aut! uwlt•r cctiiiJll'h•nt 
managemc11t all the techllical faeb; aJH! clata cle\·p\opt•tl l>y the Divi:;it>n that may 
he helpful to the i11dustry, resening at the ... ame time to ibelf tl11• right to 
prcsen·e secrecy in all matters that arc det'mcd to he in the natun• of Xand or 
l\Iilitary secrets. 

(j) That such a Teclmical Di\·i.-ion shall maintain at all timl'>', a:; elo~t· tc>urh 
as possible with the clcn•lopnwnt ahroacl ancl slmll maintain n•prp:;pntatin·~ in 
Europo charged with the duty of liaison hctween thP Anll'rit,an a11cl Europc•an 

technical organizations. 
(k) That a definite method of paynwnt for incll'JWtH!I'nt dP,.:ign, PXlH'rimt•ntal 

production, changes in design, alterations and adjustnwnts ])(' worked out hy tht• 
Government as quickly as pos,.:ilJlc, to the encl that the tlt•si).!n and improwment 
of motors, planes, halloons and applianees may he stimulated and not ,-tillt•<L 

( l) That 011' Technical Division ;;hall include an ln;;peetion and Tl•,.:tin;! Dl'· 
partment, which shall carry on all inspections ancl tests of expl·rimt•ntal eon:;trnc· 
tion and revision, and which shall issue ecrtilit·ates of air-\\'orthine,.:s for all 
machines for private and comnwrl'ial usc, and shall, from time to tinH', in>'pl'l't 
all machines and tqipliances, including landing fields, signals, Pte., Uo"Pd hy puhlit·. 
In cooperation with the Civilian Division, this department shall have po\\'('r to 
limit and control all types of air machines u,.;ed in comml'l'l'l', am\ to h•,.;t ,;ul'h 
maehines before they become production modds. This ch•partment should hnn' 
power to examine the inspection mC'thods of all private eUIH'Prns huilding air· 
craft, and to pass upon the quality of such methnllH from time to time. 

(m) That close eooperation be maintainl'd at all times with thl' purclr tPchni· 
cal aeronautical hodies, and also with the industrial hodies (•ngal-(ed in :u•rn· 
nautics, so that standardization of materials and practices may he carried forwnrtl 
as rapidly as can he done without hindering the developmt'nt of the art or 
entailing undue losses upon the trade. 

Respectfully submitted, 
(Signed) BEXEDICT CROWELL, 

'l1w Assistant Secretar~· of \Yar. 
(Rigned) HowAHIJ E. Con·rx, 

~Iemher of Council of National Dcfen>'e. 
(Signed) H.,;xJtY C. l\1-..:HTIX ,1 

Captain, U. S. Xavy. 

1 NOTE: Subject to Memoranda l and 2, July 19, 1919. 
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( :Si;:ned) ILu.sEY Dt::\WOOilY, 

C'oloHPI, Air !:'t•n-iee. l'. S. A. 
"\;:sii't:mt. Chit•i, Air S!'rvict•. A. E. F. 

(~il!ned .T.un:s .\. lh .. \IH, ,JR .. 

Lil'ntenant·C'oiOJwl, Gt•nernl !::ltatT. C. S .• -\. 
( Z'i;:rwd) UEnma: H. Hot·sTO:\. 

l'rl'sident. \\'ri;:ht-~lnrtin :\l'roplan•• Corp. 
(Sig-rwd) C. ~L KEYs, 

Yice·Pn•:o:idt•nt, ('urti~i' Aeroplane & ~rotor Corp. 
(!'i)!lled) :-:. :-:. HHA!H.EY, 

C:t•rwra I ~lana;:er. )lanufatturers' Aircraft Assn. 

~h:~IOH.\:<IIl'~l :-.-o. 1. 

~uhjed. Hr>porl nf thr> llr.!!anizat ion ( 'ommittt•<'. :\nwri!'an A\·iation )lii';o;ion. 
I. I C'oncur with thP r·pport of the Or)!ani7atinn ('ommittl•e of the American 

Adation :\li,;sion, to which l ha,·e allixl'd my i'ig-nature, with the followin)! 
rt•:.:l•n·ations: 

(a) PrO\·ided that. the pC'r!'lllllll'l t•mployt.•ll in Xanll A\·iation operations .-hall 
he compo~ed exehr.-in·l~· of oflil'Pri' aiHl Ptrli;;ted men of thC' Xa,·y, ~Iarine Corp,-. 
Xantl Aviation RP~•·n·p, and wht•rp n•quirl'<l for ,.:Jwre estallli;;Jmwnt:<. of ci,·ilians 
under the employ of the Xav~·. 

(l•) Pro,·ided that all advatJt•Pd training oi Xaval :\\·iation JH'rsonnel excepting
ad,·ance•l aviation Pn)!im••·ritJg t'OIIrH•s, ,;hall be undPr tin' direl't control and 
supen·ision Hf tlw Xav~·. 

(c) Providt>tl that wlwn olliePri' and enlisted men of the Xav~·, )f:uine Corps 
or Xaval A\"iatin11 H"""n·e an• dt•tailed for dut~· with the proposed :\ir Depart
ment, tlu•y !:'hall retain tl11•ir 11nval or ~rarine C'orp:; rank and ratin)!s. 

(d) ProvillPd that administration and operation of all Xanil :\\·iation forees 
shall he under the d i l'Pl't I'Ont rol of tlw X a v~·. 

((•) It is rN·ommPtHlt•d t.hnt tilt' qlll'Htion of itwl11clin)! in the proposed :\ir 
llepartmt•nt an otl\·n~in• Air Foret' independent of the Army and Xavy be left 
open, pendin)! iurthl'r im·e,;tigation of tid,; s11hjPd; and that tlw s11hjeet be 
im·cstigated without 1lday hy the )lission in l'onfl'l'l'IH'P with Army and Xav~' 
representath·es, who have made a special study of military naval strategy. 

(Signed) liEXHY C. l\[csTIX, 

Captain, U. S. N. 

Suhject: He port of the De\·elopnwnt Committee, American A dation :\lission. 
1. I conenr with the rPport of the Development Committee to which I have 

affixed my signature, with the following reservation: 
(f) Provided that nothing in the organization of the proposed Air Department 

shall restriet thP Xavy in the following activities: 
(a) )laintl'tulllPe of an organization adequate for thP preparation of general 

!'lpeeifieat:ion~, g-eneral plans and eharacteristic.- of the aviation mechanisms, 
aeCPHsorie;;, and equipnwnt requirt•d for Naval purposPs. 

(b) ~\Iaintenam·e of an organization and facilitk'> adequate for carrying on 
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experinwntal aviation work of a class that is PXt·lnsin•ly of a Xaval charnct~r. ' 
and that cines not im·oh·e rhtpli•·ation of pfforts an•l facilitit•;; in tho• propos.>J 
Air Department that arc eommon to other aviation hratwhe,;. 

(c) ~TaintPIHLIH'<' of :lll lli'J.!anization :uul facilitiP>' for <'Oncindin)! the acrrptnnct , 
and tactical tests of complete aviation meehani,.:m" anrl ac<'P~~oril'>'. 

(Signed) llE:\IIY ('. ~li'STI:\, 

Captain. l'. ~- X. 



CH.:\.PTER YI 

TECHXICAL DEVELOP~IEXT .:\.IRPLAXES, 1914 TO 1919 

T HE .war 1!11!.1 in airplane work marks a transition period 
from the production of military and naval aircraft to the 
uPsign of }llll'<'ly eommercial plane~. 

In spite of all thP ditHculties and dPlay~ which tlw Arm:'· .Air Sen·
ice expt•riencc•d, and in spite of all tlw criticisms it encountered. it 
ma~· l111 saiu that at the sig-ning of thP armistict• not onl.v had produc
tion of ,.;tandartlizcd militar~· plan<•s re:whPd a tn•mcndons volunw, 
with promi<:e of great<>r volmnc in thP immediatt• future. but that a 
number of mo,.;t valuable models had been develop<>d h~· aircraft manu
factnr<:rs con·ring thP entire fic·ld of militar.v requirPments. 

The X and .Aircraft program, meeting less difficult requirements, 
and less ambitious in scope, had ht>Pn more succps,.;ful as regards pro
duction, and :1t the tPrmination of the war the Nav,v also was in pos
Sf'ssion of a number of most valuable types, some of which were dis
tinct!,\· in advance of anything built abroad. 

~hLITAI:Y ~L\CHIXES AT THE SIGXIXG OF THE AR:\USTICE 

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

TRAIXIXG :\[ACHIXES 

The training machinPs pmplo;wd by tlw Army were divided into 
two clas::;es,- the "elementary training" plane, with flO to 100 
horse-power, and the " advanced training" plnnc, with 150 horse
power. although in most cases the low-powprcd machine was but vPry 
slightly rPdesip;ned to take the mor<' powerful cnginP. The low
powPred type such as the Curtiss J. N.-4-D with the Curtiss OX-5 
enginP did pioneering work for training. It also proved entirely sat
isfaetory subsequently for private flying. The V. E.-7 a particu
larly interesting example of the more highly-powered training plane 
with a weight of 11.4 pounds per horse-power showed a maximum 
ground speed of 116 miles per hour. The Thomas-Morse S.-4-C 
,-.onstituted anotlwr intpresting type of advanced training machi~e. 
This was a smnll single seater with an 80 horse-power LeRhone whiCh 
gave a speed of 1)7 miles per hour. 

123 
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SIXI;LE-SEATJ·~I: FJI; IITEI:S 

No American sin!-.d<·-sPatt'r figlth•r,.: \\'PJ'(' ]'!'IH!Ul'l'd durinf! tltt· war~ 
and the Spad and S. E.-r, fnr11wd tltP lntlk .,f ~·quipllll'nt fm· thi,o in 
the .AmPrican Army. J)uring the ,\'l'ar I ~11 ~~ tltPi'<' \\'(')'(' n·pi:H'<·d h.v 
the TltollJa~- ~lor~~~ ~I. B.-:1, the Ord Inlltl"l · :tnd ot lw1· "i 11;..!11'-:'l':ttl'l' 
figlt ters. 

TWO-SEATEI{ F((;IITEJ:S 

At tlw conclusion of tl11• anni:-;til'l' .• \nwri1·an dl•::igiwr,;; had fullY 
' ~ ' 

dcn!loped a llltJill)('r of hrilliaut mml(•],.; of t Itt• twn-:-:t•:lt<'r figltt('r typP. 
A snrn~y of th<·~~~ models giv<',.; a \'Pry f:tir idt•a uot ouly of tht• 

general pos:-:ihiliti<'s of tl11· lwst design,.; hut ,.;t•l"\'l'" tn illustrate lli:Hl.'' 

import:tnt inq>rO\'!'IIH'llt:-: in dP:-:ign. 
Thus the Curtiss 18-B Biplanf•, kuown a;; the· Hnnwt. offer:' 

many intere~tiug f<·ature:->. The employllH'Itt of :t monoc•>cpw n•net•r 
fnselagc gi\'C·~ a body of nlmo,;t JWI'f<'et stn•am-linr• form. The fr<•P 

air racliator i:-: nuwh smaller both in Wt~i~_dtt and <'IH>ling an•a than tlw 
average nos<~ radiator for an cugine ~f this pnw<•r.' Tn gi,·c tht• 
fuselage a l'kau r<'ar portion, the d<·sigJH'r Ita:-: f•tnplny<'d the l.t::;dul 
dodg<· of pl aei ug tl11• rudder and fi 11 c l<'an :1 hovf' t lw fw;e Ltgf•. whill' 
the body is <·qniprH'd with a small C'll(l fairiug piee<•. This i,.; a <levi<•t• 
which other d<'sign<•rs an• likdv to follow. TIH·n· has alwaY:-: lwe11 n 
prejudice agains,t tl)(' use of aiierons on tit<· lowl'l' win!-! aln1~e. on tlu' 
grounds of insnfiiei<·nt eontrollahility. In the 1Im·net tl1c ailt•roll~ 
arc earri<'d on tlte lowf•r wing only, yet gin· ampl<- control. Tht' 
ailerons arc of tl11~ lm1g BHlTOW type, wl1ieh wind tmmel expl'rimPHt:t· 
tion hnd i]J(lieatf'd as heing most cfiieieut. I~ucld<'r aJl(l elev:ttnr,.: :tl'(' 
operated l>y lt•v<•rs enelosed in tlll' fus<•lag<' tltl•reby doing a\\":l.'; with 
nil outside conti'Ol cables. The hinges ou all <·ontrol surf:H·e;.: :tl'l' ~meh 
as to do away entirely with the intervening gap. It is the;:;f' point:3 
of apparent minor n•finPment which have the ennmlativc etfl·et of t'X· 

cellency, all<l which constitute superiority of the po:->t-war plane owr 
that of an earlier date. A 400 horse-pmwr K-12 engine, and a total 
load of :1,000 pounds, the Hornet gave a high speed of HiO.i"1 mile~ 
per hour and a climb of 12,500 feet in ten minutes is attained. 

In the I.cpcrc two-seater Fighter, equipped with the T.ilwrt:· 
Twelve, the American Air Service woul<l have found- had tlH· war 
continued- a most dependable fighting machine. Built at the 
Packard 1\[otor Car Company's plant, colllpletely equipped for mili
tary pm·poses, with a gross weight of :;,700 pound::;, it nehiewLl u 
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> spet~d of I :;t; mil1·:: pe1· hour, aud was bcautifnll.'· balanced aud 
lllall('U\"(•ra IJJP. 

Th<' Loen i np: twc>-:'l'a tl'r mouopla ue a ttra!'tf'd Yc>r.'· g<'nc>ral atten
tion ht·<'nH:-:1' of tb!• !told a111l t>riginal PmploynH•ut of rigid tmssing 
for m•JilllplaiH' !'nn::tl'lWtion~ and otlwr intf'rl':-:tinp: departures from 
standard pntetiel'. :-:tH'h a:' thf' nf'w t:-I'P tlf radiator~ and the exposed 
eugmc>. 

.\~1 Et:l! '.\X l'J:OtoHEfif' 

It i:-: p.,·atifyin;,! to oh;:l'lTt' how far ~l1}1f'rior thl':'<' ~\mf'ril'an prod
uct,: - C'11rti:::-:. T.qwrP, Lnc>u in!-!·· Phi pp::, Thoma,: - ,,·ere to the 
D. II.-± and oth(•r fnrPif.-'11 maeh i m•,: eorrc>sponding in type. 

xw wt· Btnrm·:ns 

The war den•lopl'tl olll' t.YJW of ship whieh <'Ould he innnediatel,\· 
utiliz(·d for p<'<H'<' :;pn·ie<•, and this was the nip:ht lHnnbt>r. Capable 
of ~arrying tl•n •Jt" more pa:-::::eug<•r;;~ and Pqu i ppl'd with multi pll' c>n
gines, the.'· ar<• capa],]p of 1lying with part of tht• pnwl'r plant ont of 
comm1ss1on. Tlu~ Glenn L. 11 arti n homlw1· was a partit•nlarl,\· :mc
cessful Amcriean t•xample of thi;; typ<'. and has since passed, with 
but slight modification;;, into the Air )lail Sen·ice . 

• \JDlY TEC'IIXlCAL llE\"ELOP~lEXTS !Jl"HIXG TilE WAR. 

While the main task of the ArmY Air St'rviee during the war was 
to selt~ct the hl':3t Enropean modl'hi.' adapt thl'm to ..:\.ml'~·ican methods 
of mnnufactnre and turn them out in the p:n•atl'st po,-:;:ibll' numhl'r, 
11evertheless a gn·at deal of tc>chnieal dcvelopml'nt had to be car
ried on. 

The bulk of this was coll('l'ntratl•d at :McC'ook Field, Dayton, Ohio, 
which, although its eonstrnctiou only began some months aftl'r the 
entry of the United States iuto the war, was by the 0nd of lfll7 a 
fully equipped experimental field, capable of handling any problem, 
whether in plane or engine design or construction. 

One of the many achieYements of )fcCook Field organization was 
the placing on a secure basis of the question of sand testing of air
planes. Full flight tests bad also been conducted prior to the war 
in somewhat slipshod fashion without due care being given to the 
adjustment of instruments, to temperature corrections, to calibration 
curves, aud to an exact comparison of results. The :field placed. thi~ 
important brnnch of th~ art Qn a satisfactory basis! · 
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With the cooperation of the Forest Products Laborator:·~ and a 
number of plywood manufacturers, con~iflerablc work was done in 
the development of Yt'U(•er fusclal!es_, such as tho:-:P in troduecd into 
this country by the L \Y. F. Engineering Co., which were s:·stcmati
cally designed, built and sandtested. The final typ<' arrin•d at could 
be built from vc1.1eer panels such as could he suppli<·1l by any plywood 
manufacturer, formed readily to any streamlirw shapP~ and ha,·c le~s 
weight for the same strength than a truss fusela~e of tlH' :-:ame size 
and strength. 

In the engine field, mneh <·xperimentation 011 the ·Lihc·rty Twch·r 
enabled the final touehes to be placed on this wmHl<·rful product of 
American genius. Constant help was giYcn to the ntrious work<'rs •.Ill 

the turbo-compression systems of which fuller mention i:-0 given later 
in these pages. 

It may he pointed out here that while the grcat<.'r part of onr ener
gies was concentrated on the ]~iberty Twelve, the Americanization and 
large production of the Hispano-Suiza by the \Vright-::.Iartin factory 
was a notable and extremely useful achievement. 

NAVAL AIHCRAFT DURTXG 'l'HE W.\H 

The \Vork 6f the Navy ~luriug the \~ar was k0pt cvf'n more con~
dential than the work of the Army. Commander II. C. Hielwrd~on"' 
paper heforc_the Society of Automotive En~itwt'l'il was perhaps the 
first announcement giving a classification of the x;w:'·!' plnucs and 
their different functions. Corresponding to the land single seater 
training planes, a certain number of Gnome engine sea-going seo~ttS 
were used, ·such as the Curtiss and Thomas. ~lost of the trnm
ing was done, however, with two seater machines :-:nch as the Cur· 
tiss N.-9, the R.-6, the Aeromarinc and Boeiug seaplanes, '~h~ 
N.-9, after the substitution of the Hispano for tlw (htrtis:-; 0\. \. 
lOU horse-power, waH practi1~all,v suceessful. The Cm·tis:-: "F-h~Jat. 
originally developed for sporting purposes, also underwent but :::bg:ht 
modifications before being available for instruction purposes. The 
Gallaudet D.-4 was a useful bomber. The large submarine pnt.rol 
and convoy machines underwent a wonderful . development dnrlll~ 
the war. The N. C.-1, for instance, with its large range, enormous 
load, and fuel capacity was a wonderful product, immediately e:lpa
ble of commercial application. It is interesting to note that nftt>r 
the long debate as to the sea-going qualities of the float sea-plane and 
the flying boat, the flying boat came to be used almost exclusively. 

• 

. .... 

.... 
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Satisfactorv a,; wa,: the X an·':; record in the enrrineeriw,. dcn•lo}J-
, IL. e o 

lllent of its plam•,;, its n•eord from a production standpoint was 
~fually sati,;fact_ory. In product_ion work the Curtiss Aeroplane and 
- otor Corporatwn~ the . .:\eromarme Plane and ::\[ntor Compan,·. the 
~i):· F. 1~ngin«'ering Company, and the ~aval .Aircraft Fact~~-y at 

Il.tdPlplua, play('d, among othc>r~, a ,-c>ry Important part. 
1t is a matter of ,:omc pride to the X:n·.v that their aircraft work 

Was to a lar~P (•Xtf'llt along linPs of orif!inal American dc'\'Plopment 
and that rPal tl'elmieal JWOf!r<•ss was :whievc>d in many directions by 
the able hocly of Xantl (\m=-trnC'tor:- rc>,;ponsihle for tlw work. 

Thus the dPsig-n of th<> hull in the K. C. fh•ing boat in which th<' 
~ ayy coop('ratPd C'lnsel,,- with the Curtis,: Co.:, mark,: a real achieve
ment in dc:::i~n. ..:\=- a r<>sult of cardul basis work. tlw fine> lines of 
~he hull allm~·pd a spce•l of G5 miles pc>r hour on the watc>r. "\\'hile 
1ll_ the early flying boats it was considc>rc>d nc>cessar,v to ha>c great 
Width to make the boat plane at r<•nsonabl,v low speeds, and not over 
1~0 pounds of displaeenH'nt had lwPn nllowC'd per inch width. in the 
N · C. hun. the radieal stC'p wa:" made p;c>tting planing b~- speed rather 
than h,v width. The X. 0. boats start with 233 pounds load per inch 
:un. The bare hull \n•ighs only 2800 pounds, yPt the displacement 
1S 28,000 pounds or 1 pound of boat per 10 pounds of displacement. 
Thi~ lightness of construction was attained by a careful selection 
and distribution of materials. 

The outrigger construction for supporting the tail surfaces is a 
distinct departure from both American and foreig11 practise. The 
outrigger coustrnetion permitted in the first place a shorter lm11. 
aud it is doubtful whether a hull extC'nding· the full length of the 
ship could C'Yer han' got off the water. The outrigger construction, 
consisting· of three hollow spruce booms braced by steel cables, car
ried the tail snrfnc£>s clear of rough sea water, and permitted a ma
chiuc gun to be fired straight aft from the stern compartment with
out interference. 

One of the most serious problems in the construction of very large 
machines is to c~unteract 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. 0. wings had be~n 
built in exactly similar fashion to the wings of a small plane, .th~n· 
weight would have been so large as to affect seriously the mag1utude 
of the useful load. But although the wings of theN. 0. boats carry a 



128 

loa<l of 11.7 pound,; j)('r ;.:qn:tr<' foot itt tlw ait". and han• a tt•tal an•a 
of ~:lt'O ,;quarP f<'l't. tlt<·ir ;-;trn<~tural \\"<•ig·ltt i,; o1tly 1.~ polliHl:i per 
::;quare foot. Tlti,; low tit!lll"l' wa=-' only :wit i,.,.,.d ],,. a !.!.rt•at amonnt 
of rc::;c·ar<'lt nnd t'XJH'rinwnt so as to dd<'rlliittP tiH·· IH·~t lllntcrial to 
adapt and its dispo::;ition. 

1'1·:,\<''E TI:\IE IJE\'ELOI':\IEXTS 

TIH• SPHS<' of final acltic•Ycllll'nt, tiH· <·nuti<l<-nt f<·<·liug of havin!! 
equaled, and in sonH• r<';.;Jwds snrpa=-=-•·d, tit<' dl"ort,; ,;f J·:nropPa;l 
manufactun•r,;, did not lt{'lp Am<'ri<'an tnanufaetllr<•r,; in tin<1ing till' 
true policy, co11uw·n~ial awl t<·t·!tni<·al. f11t' tit<> \\'<Irk of JH':H'<' time dl" 
veloprncnt. .An illtllll'diat<' eurtailHwnt of pt·.,<lnl'tion. and p:c>nernl 
dcpr<•ssion e!l:'H<'d. Tlti=-' was follow<•tl ],y gradual r<>,;nmpti•lll of 
dew•lopuwut work. ami the pro<hwtion of S<'\'<'rnl pmtni,;ing- com
mercial types, a11d a number of small eontmc·r<"ial aircraft C'nter
prises. 

TilE S.\IALL CIIE.\P SI'OWI'IX<: :\L\CIIIXE 

The Y<'l',\' widely spn·ad conYietion that a<•rntwntil';: lwld :1 l:lr~· 
field for tlte cheap sporting- airplanP wns justifi<'<l dm·iu!-!' t1H• :-·par 
by the lnrge sales of the rebuilt Cauaclian :mel Ameri<":m ;r. ·~c~. 
equipped with the Cnrtis::; OX motot·,;. "\t the sam<' tim<' a num
ber of even smaller planes, equ i ppccl with smaller power, w<'l'e built 
and offer(•cl for sale. Tlt<'S(' dPs<'r\·e <~a rdul study. Tl w po:-;:i hi I iry 
of building successful planes on a ('lt<'ap cnmmf'r('ial basis. with 110t 

much more pow<T than was employ<'d in tlw \'<'ry <•:ul.v days of :n·i:l
tion, nceom p:m i<'<l hy prnpPr 1 ie<'nC'i II:! and <'Oil tro I wi 11 o IT<'r :1 dis
tinct advaneC'. Tlw Aircraft Eng-i1H'Pri11g Corporatim1 .\('<' is :11\ 

example of this type. The L. ,V. F. Co. is bringing out a low pril'L'd 

sporting machine. 

THREE-SEATER LAXD PLAXES 

However simple it may he to pilot a plmt<', y<'t it IS quite' certain 
that just as in the nutomobilc so in tlH• practical nnd pleasure U8L':'

of the plane, there must 011 occasion hP a skilled. profp;:sinnnl m:1n 
at the wheel or the joy stick. In the two-sc•ater provision is m:Hh• 
for this, but the passenger still travels in comparnti,·c lonc•liness. 
The three-seater Curtiss Oriole provides a rear cockpit for tlw 
pilot, and a front cockpit for two passengers sitting sicl<' by si(h-. 
with no controls or instruments to inconveni.ene<: them, aud a sid<' 
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doot· fc•r c·om·f'nic•nt <'JdJ'.'" ot· C'xit. Tlw dc>:::ig-n l'On;:titntf';: an ap
pan•utly n:r.'· lJ;:I'ful typ<'. whi<·h i;: <'c·rtain to he th<: for<:numet· of a 
f'la;:;:, 

Xothing illu;:trak;: ::o c•learly th(~ pn;:;:ihility of aProdynamic re
finf~lllf'llt as two dP;:i!-!'"" of the ( 'nrti::;: Compan.'· f'qnippPd with the 
~amP rt0-1 00 horse-power 0 X: motor. Tim::; the Curti.s::: Oriole 
weigh in!! :! I ..... ::- pcnnul:' attains a maximum ;:pec•d of ~;-, miles an 
hour. ThC' well-known Curti:::::: .T. X.--1-, with a maximum load of 
1 non pouud,..:~ and two lllf'll onl." attain;: a ;:pe(•cl nf -;-:: miJc.,; per hour. 

The Dayton \\-rip-Itt .\ irplanc Co. has de,·plorwd two ;:ti·iking 
models~ both of thP PJH·Io,:c>cl type·. 011(:, tht' K. T .. i;: <'qniprwd with 
tlw Lihf'rty ('11!-!·iuC', i;: dt> . ..:ignPd for a ;:pc•c•cl of 1 :?;-> miles JWl' hour 
aJHl earriC's a (i hour fw•l f'apaf'it.'·· Both this moclPl and thf' 0. \\-.-1 
arc lnxnrion;:)y fini;:Jwd. <'cl!nl•ining comfort aml hea11ty with safety. 
ThP 0. ''T· is TTi,;pano-Suiza pn\\'C:red. 

T II E S I' EEill EST A II: PL.\:\ E FOI: ] !11 \) 

As far as pttldi;:ltc•cl rc•c•ot·d;: go~ the• fa;:t<>:::t Amet·ic:m airplane for 
1rl1!1 is tla• Thnmas-~lot'='<' ~inp:le Sc•at!'r Fig-hter ~L R-3, which has 
a hi,!!h ~pec·d t'f'c•nrcl of I fi-! IniiPs per honr :mel a elimb of 10~000 feet 
in 4 minntc•s ;-.~ =-<•concb, whi!P carrying full military load. The pho
tograph indicates that no \'C'l'." lmcom·t•ntiunnl fentures are present in 
thf' de::;ign. ~~H~c·cl is gained by rdi.npmeut in detail, hidden fittings, 
a good stream] i w~ bocly. 

TIII:EE-SEATER SEAPLAXES 

The sanw rl'asons that may lead to the popularity of three-seater 
Janel nirpl:uws arc> likely to hold for the thrPe-seater sc>apbne and 101!1 
has scPn sen'r:tl flyiug boats of this clwractt>r produced. 

An interesting <'X:tmplc of tltP thrc:e-seatn flying boat is the Curtiss 
1f. F. Hying hont equipped with OXX: 100 horse-power motor, for 
wl1ic·lt a 1 ;)() ltorse-power K-G mny be substituted. A >ery pleasing: 
and finished design, it is on more standard lines than the V. E.-10. 

If fmthcr proof \\'<'re nc•('p;;s:n·y of the Q'eneralutilitv of the threr
seatcr flying l1oat, the Aeroma;.ine l\Ioclel 50, equipped with the 
A<·r·omarine 12G-130 horse-power motor, which has a high speed of 
80 mil<•s per hour, conld be llS<'d as an excellent example. 

Tlw V. E.-10 built by the I.ewis & Vought Corporation is another 
intnr<~sting example of this type. \\Thile for pleasure purposes, ri1Hl 
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for geueral sea-worth iw•:-;:-; tlu• flying- htJa t is :>HJH'ri.,r t• • t ltl' hy,lr•l
airplane, the long lmll which it Ita,; hl'Pil ~~11:-'h•mary to t>mpl,l~· has mil
Itated against quick get-away. 1'lw s\H'e<•:-;,; of tlw );'. ( '.--+ wa:; in n 
large mcasHre clne to the• fact that a :-:hortPr lt11ll ha1l hPPll coupled 
to outriggers for carr~'ing the tail. ] n tlte V. E.-10 a similar con
struction has hPen adopted with sati,;faetor\· re;;Hlts. Thi,; con
struction gives the Y. E.-10 a very stroug re,;~mhlauec to thP X. C'. 
boats. 

'l'HAXSl'OHTATIOX AXIl :\!AIL PL.\XEfo; 

'Vhilc uo comml•rcial traHsportatioH line ha,; so far lw<'n <1Ptinitc1~· 
established in thi,; C'Ountry, yet th0 intPrP::-t in :wrial tr:msportatiou is 
constantly growing. The Lawson Company of ~~ ilwanki'C' lun-e dl" 
signed a twin-engine maC'hine- two LihPrty',;- for thP aYowed 
purpose of a tra;1sportation li11C beh\·P<~n XP.\\' York and C'hicai,!O· 
The photographs indicate clearly tlw large Sl'atinp: enpaC'it~· of the 
plane- 2G passengers arc to he carried in all. Tlw maehinc fnll~· 
loaded weighs beh\;een 12,000 awl 1::l.OOO pounds, hn~ a total wing 

area of 17,000 square feet, and is of stnrdy, thongh mJrt>fin<'ll con· 
struction. 

"Whether with a machine of this size, for so small a power. spce~~ 
of commercial value can be obtained is still uncertain, ],ut tlwr1' 1 ~ 
no doubt that it is machines with enclosecl bocliPs of this character, 
equipped with two or more engines, awl having large passen~<'r enp:t
city which will finally be profitably nsf'<l for transportation work. 

'Vhile the Lawson scarcely can he said to pre,:pnt much that is ~ww 
in its design, the Curtiss Eagle, which is the only other Amerw11n 
machine built purely for transportation work, offers numy 1WW ft•.:t· 
tures. It is the first three-motored land machine to he prodnc<'cl lll 

America. Three of the new Curtiss K-G lGO horse-power motor::; :n·e 
used. 'Vith a wing span of Gl feet, a wing area of 770 ::;qnare feet, 
and a gross weight of 7,450 pounds, the machine carrie,; six passt•n· 
gers and two pilots at a maximum speed of 107 miles per honr. Tit~' 
fuselage design is particularly interesting as an example of eom~nl't'· 
cial airplane construction. It is an enclosed limousine hod~·, tittt·d 
up luxuriously with individual chairs, a spacious aisle, domf' li~ht: 
flat windows of triplex non-breakable glass, and curved windows of 

celluloid. 
The J\fartin bomber, developed into a 12 passenger ship for the H"1' 

of the Army, illustrates how remarkably the J\fartin war construd.ion 
has been adapted to civil transport. 
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While a nmn!.<•r of Ill'\\' types uf plant:s havP bet>n ordcrt:d b.'· the 
.\erial -~rail, tlw :-en·icc is too ycnmg to be id<•ntifil'll as yet with any
thin~ hut. nwdifi<•d war t>qnipmPnt such as tlw l>. 11.--l. ;\ n•ry inter
l'Stinf! piPl'<' of Jll':ll'tieal l'np:iiw•·ring is tlw rt>lmildinp: of the D. IL--l 
by the r ... \\'. F. Com pa uy tn takl· ti rst two I I ispanos of 1 ;,o horse
power and snh,.:Pqlwntly two Lilll'rty Six<·s 011 Pith<•r wing i11 lien of 
the ;:ingle Liho·ty 1 :!. Til<· rPhnilt plaB<' has had its wing" ar<>a in
creased h,v a larg••r s<'l'tion in tlw upper wing and two center panels in 
the lower wing. The ·1 l. I f.--t- was rebuilt for tht' express purpose of 
utilizing already a\·ailabl<· r·quipiu<·Bt, a11d .''l't lun·ing a twin-engine 
maehiuP~ minimiziug possibility of failur<'. Tlw twin D. H. while 
carrying a h<>avi<'r mail load than tht: ordinary 1 l. H.--t-, \\'as able to 
maintain it;: altitude on a ;:iugiP t:ng·itw at an altitude of 1.200 feet. 
This i,.: a very sip:uificant faet for airplanP <h•sip:nt:rs. 

The first of thP Post OtH<•p',.: Hept. of hip: mail C'arri<'rs have h<'<>n 
built by the (;]eJm L. )lartin C'omp:m.'·· along th<' p:<'nPrallines of the 
IJOmbor. )!any carry six hours' fup] and 1.;-.oo pounds of mail in 
addition t11 a er<'\\' of twn. Trap doors are built in the fuselage to 
fneilitate the <li:"<'hargc• of thP <·argo. 

TECIJ X[CAL WORK IX lfll!t 

Perhaps the most striking tPehnical dcn•lnpment of lfllD i:; the 
final su<"cessful employnwnt of the tnrbo-compn'S:"or. 

This was the outcOllll' of a lo11g series of experiments bv Dr. S. A. 
:Moss of the (; l'Iwra l Elc,etric C~mpan.v~ ftlllowi ng tlw c~perimenta
tion and work nn tlw StnrteY:mt motor. The deYicP is simple in 
priuei pi<'. The <·xlwnst p:asl's arP n ti lizPd to ch·in~ a gas turbine 
rcv0lving at tlH' enormous speed of ~0~000 rc\·olntions per miuut<'. 
This iu tnrn dri\·es on tltP same shaft a centrifugal air compressor 
whielt snpplics ('Oill]H'C'ssed air to the carburetors. Since til(' falling 
otf iu power of tltP airplane eugine at altitude is due to the decrcasi11g 
densit.'· of the air, the turbo-compressor enables the power of the 
enp:iue to he maintained to a Yer,Y large extent. 

Tlte fnll advantage of the turbo-compressor cannot he attained 
howe,•er unless the characteristics of the prop<'ller desig11ed for low 
altitude operation, are altered to meet the needs of higher altitudes. 
The inYention of thP Yariable pitch propeller by Seth Hart of Los 
AngelPs was parti<"nlarly timel.'· therdore. B,v a simple arrangement 
of geari np: lwtwP<'n tlw propeller hln<le~ and the huh, the pi teh can 
be vnried at the will of the pilot, so that the propeller can be co-
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ordinaterl with the engine and the airplane. Europl'llll eugin<'l'l'~ 
are also working on the deYelopment of a variahle pitch propeller 
and a two-propeller arrangement, the first of the ordinary pitch and 
the second of an extraordinary, to be used at hip:h altitudes. 

An interesting development at :McCook Field was the construction 
of a wind tunnel operate<l hy a 2-l- blade suction fan. The tunnel 
·has a minimum throat diamctC'r of n inclw~, at which poiut a sp<'('(l 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 Coi11pany at Gardcn C'it.'·· 

The importance of the air-cooled aeronautical motor is fnlly rC'al
ized in this country. \Vhile no substantial clevelopment has been 
formally noted, the Dayton-"Tright Company have done sonw Yital 
fundamental work and it is understood that similar study is being 
carried on by the Wright Aeronautical and L. \V. F. companies. 

Reports from England show Yery valuable progres~. A uine cylin
der ABC engine dcvc•loped 3"W horse-powC'r with a w<'ip:ht compl<'te 
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 engiuc·~ nlso a nin<'
cylinder stationary air-cooled type, gave 450 hor:;e-powcr for a weight 
of 662 pounds, an extraordinary figure. 

One of the most interesting phases of aeronautical actiYity during 
the year, and one which is likely to have the greatest pos:;ihlc influ
ence on the commercial growth of the industry is the construction and 
use of parachutes. The Army has develop<'cl completely successful 
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 attnf'hccl 
to the plane or by the wearer himself, have enabled numerous per
fectly safe descents to be made. 

An experiment which may ultimately lead to V<'ry important rP· 
suits was the delivery of air mail to an ocean liner. n. .T. Ziunn<'l'
man piloting an Aeromarine flying boat, delivered mnil to the ".hitc 
Star liner Adriatic. The plane was equipped with a specially 
devised weighted cable with shock absorlwrs, which when rC'lcnsrcl 
caught and wrapped itself around a cable that ran from the mast
head to the deck of the Adriatic. 
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CHAPTER Y1I 

TECIIXIC ~\L DE\TET.OP::\fEXT. BALLOOXS A~"'TI 
AIHSHIP~. 1!11-l-l:lltl 

T ilE teehnical den'lopment of aerostnts- which are popn
larl,v called lighter-than-air craft- has made enormous 
;;;h·id(•;;; !':lll<'P thP llPu-inniH!! of tlw '\Yorld '\Yar . 

. Nonrigid ..! ir.,·lt ips.- Thd Gern;~m submarine' warfare was more 
than any otlwr si11~l<' faetor respon!"iblc for the development of new 
airship t,'·pcs in the ..:\lliC'd countriPs. The abilit.v of airships to 
l'('b•·nlate their flyi ~~~ speed and to <'xtcnd vision below the surface of 
the seas, mad<' of these craft nn C'Xtr<'m<'IY valuable auxiliary to the 
Allied naval forces en::ra~<'d in fi::rhting- th~ submnrine menace. 

The first type of airship developed with this C'ml in view was intro
tlH<'ed hy thP British in "Jrnr<'h. 1 !"11 il; it wns d<'signnted ns S.S. (Sea 
Scout) and soon nicktwmPd Blimp. These were small nonrigid 
airship~ with a capacit,v of 110.000 cubie feet, nt first, which was 
graduall.'· incr('ased to 100.000 <'ubi<' fP<'t. nnd W('re chi('fly re
ma.rkable for th<' originnl manner in whieh the problem of a light
Wf'tght car and power plant wns solvC'd. The cnr was merely an air
plane fusC'lap:P, complete with its engine nnd tractor screw, gas and 
oil tanks~ and acc>ommodations for a crew of two Ol' thrC'e men. This 
arranp:enw11t had the further advnntap:<' of JWrmitting to utilize the 
fnselap:e of mmn· obsolete machin<'s. .A notahl0 f0atnre of these air
ships was that ·the customary ballonet blow('r was dispensed with; 
instencl a hlowC'r pipe. or ";ir scoop," wns arranged to collect air 
from the slipstream of the propC'llC'r and to discharge it into tlw dis
tributing fluct leading to the hallonot. Later on, to save ll<'ad re
sistance, the blower pipe was hinged to the envelope so that it could 
be folded 1tp when not in use. 

The Blimp type of airship proyed highly successful in coastal anti
submarine defense and about fifty ships wNe built for the British 
Navy with successive improv('ments. Toward the end of 1916, the 
French produced a similar type of airship, which was fitted with twin 
engines and twin propellers, an arrangenwnt which increased secui·ity 
of operation and was subsequently adopt<'d h:'\· the British. 

"\Yiwn the U11itNl Rtatcs declnred war on Germanv, the Navy De
partment order0d sixtC'en airships of a type simila~. to the original 
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British Blimp. hnt incorporntimr n nnmhC'r of rpfinf'mPnt;::. Xin(' 
of these B-cln~s ships werP built h;v Tlw Good;war TirP & Rnhber 
Company, five by The B. F. Goodri<•lt C'ompnny :mel two hy· the 
Connecticut Aircrnft Compnn~·. ;\],out 1"70 pilot,.; \W'rP trniiH•d on 
the B-class ships and 400,000 milPs flown on coa:"rt. patrol prior to 
the Armistice'. 

The extPnsion of snhmnrinP wnrfm·p nncl tltC' <"'hang-P in thP tn<'tic;:: 
of undersen bonts JH'omptPd GrPnt Britnin to dP\'f'lop in 1 !l17 lar~er 
types of nonrig-id airshins. capnhl<> of lifting a g-rPntcr lond :mel h:win~ 
a longer endnrancP. ThPsP \\"f'rP _URC'fl with g"l'f'nt SU<'<'<'Ss for <'oast 
patr-ol and c01woy work nJHl for c•xtPndP<l <:'rnising. 

At the same time tlw FrPneh Nm·al Air Spn·icP introdnePd a non
rigid which was chicfl,v rf'markahlf' for its armnnwnt; thi,.; <'onsisted 
of a 37 milimeter aircrnft gun, firing n 1-pmmd sh(•ll. ThPsc ships 
were the onlv ones built in anv countrv durin!!.' thf' war to <'arrv artil
lery, though"machine p.1ms wc.rc n~C'd ~n hoth .Allied and Gern~:m air
ships. 

In 1918 an excellent type of canst pntrol nirship was prochwed in 
the United States to tlw designs of thf' :N m·y Df'pnrtmPHt. · Owin!! to 
careful design, the ships attnin n RJ1f'Pd of no mile's ]Wr hour ,~·ith 
only 250 horse-power, fnruislwd by two UiRpano-Snizn or two Union 
engines- a higher efficiency ra.tio than hns ltithf'rto hPcn ohtainC'd 
anywhere. Another factor which grPntly contrihntPrl to this result 
was the use of the "finger patch " rigging, n typ<' indf'JWlHlPntlv de
veloped by The Goodye~r Tirf' & Rnhllf'l' Company_, althongh it lwars 
a certain resemblance to the Eta P~tch .. In this R:''Rtcm, which 1wr
mits to eliminate the he'a.vy sns]wnswn p;ndlc> of German origin. the 
suspension wires are attach0d ta pntC'lH•s of fnln·if'. stripR, in t]w form 
of a hand, which are cemented and sown to the PnvelopP. Tlw fi.ngC'r 
patch rigging insures a very wide distribution of the load nnd t]~us 
reduces the number of suspension wires. Hence, the great reduction 
in head resistance. 

These "C-class" airships have a length of 1!1-2 fcpt, a diameter of 
41% fe0t, a capacity of 180,000 cubic· feet. and a useful load of 
4,760 pounds. They carry four 260-ponnd hom1)s, a radio !'Pt and n 
crew of six men. The endurance at 4;) miles per hour is 4 7 hours, 
or 2,150 statute miles. 

An interesting innovation is found on the British N.S. airships 
in the manner in which the fuel supply, amounting at times to tln·C'e 
tons, is distributed. This is carried in SO-gallon tanks, made of 
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fabric lined with a gn~oline resisting dope~ which are trussed to the 
inside of tlH• PIIYPlopt>. TlH· tank5 are controlled from the car by 
mean,: of win•::: and acress to tlu·m is obtained from a tnhe which leads 
through tlt<' <'<'ntN of th(• ,:hip tn a gun platform fitted on the top . 

.Among thP prinl'ipal den•lopments produced in Italy i,: an 
ingeninu:; nrraugPnwnt for eompensnting a contraction of gas in 
Forlanini airships. The:::<' h~n-<' a dnnble em·elope~ the inner one 
containin~ the gas, while the :-:paeP hetweC'n the inner and outer en
,·<"iopes acts as a hallonet. Pressm·e in this space is derh·ed from 
the air stream which ~trike;: the nose of the airship in flight; thi:; 
is admitted h:'· means of a vah·c fitt(•d iu the bow, and is operated 
from the control ear. ...:\n outlet vah·e of the spring-loaded type is 
fitted on the st<'rn awl antomatieally relie,·es the pressure in the air 
space whenen•r the la tt<>r reach('s the designed limit. 

Rigid Airships.- Heal :Hlnnce in rigid airship design and per
formance since 1 U 1-1- has lwen, with few exceptions, limited to Ger
many, whieh entt>red thP war with an efficient Zeppelin fleet and 
fifteen year~' expPriPnce. ThP hi~tor.v of German Zeppelin de\·elop
nwnt duri11p: the war i=- Oll(' of continnou:; inerea~c in size and horse-
lJO\\'er. re:mltinn· in o-reath· im})I'OYCd carrvino· efficiencY (ratio of ' b t:' .. • b .. , 

u::;efnl load to gross 1 ift). ::>}WPd and endurance, although a great deal 
of detail refinement work was also carried out. The evolution of 
the ZC'ppPlin airship during the last twenty years 1s shown in the 
following· tablC': 

DEVELOP~lENT OF TilE ZEPPELI~ AlHSHIP, l!l00-l!H9 

I 

\ 
I I HI)t ~-:s~urs~ 

fiROS$ I estaTI. TOTAL SPEED 
YEAR NA)!f; 

(ft.) 
J,H'T loOAn h.p. (m.p.h.) 

I (tons) (tons) ! 
HJOO I LZ.T 420 X :Jt-l 1~.R 1.0 I 32 15 
1!105 

I 
L.Z.H 420 X 38V2 11.5 1.0 170 "--<> 

}!)()j L.Z.IV 441i X 42~2 17.0 :l.O 220 28 
l!JlO *Deutschland 4f>;'j X 46 21.6 4.0 330 33 
l!l12 

I 
L.l 518 X 48V2 25.2 G.O i)40 47 

l!ll :~ L.2 518 X 54% 30.2 7.5 720 50 
1!!15 L.11 564 X Gl 35.4 15.7 SRO 55 
1!)}6 L.30 647 X i!l 62.7 27.0 13~0 GO 
] !ll'i L.57 6!}6 X 7!l 69.4 38.5 1500 62 
l!Jl8 1,.71 746 X /!l 78.4 50.0 2100 75 
1!} l!J *Boden see 395 X 57 22.4 10.0 1040 so 

* CommE>rrial airship, 

The most striking dt>parture noticeable on the Zeppelins produced 
since the war is the suppression of tl\("' <>xt<>rnal keel, for which an 
internal was substituted, and the discarding of the shaft drive for 
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propellPr:-;, instead of whieh C'IIJ..dn(·s and propellers arc mou11ted in 
strcamli11c ears along tltc~ sidc~s of the• hull. 

'Vith the knowledge p:atlwred from ZP)l]ll'lin:-; l11·onght down in the 
Allied lim~s, Great Britain succe<'d<'d i11 prodneing in I !I 1." some 
vcr,v servieeahle rigicls, among whic·h tlw H-:J-1- type of transatlantic 
fanw. Tlw dc·vPlop!IH'nt of an o•·ip:inal Hritisl1 rip:id dPsip:n just 
started wlJCn the A•·mistice intcrn·ned awl nltimatp]v eansed the 
virtual scrapping of the British airship prop:1·am. ..:\s. a result. the 
largest British airship laicl down- tlw H-:IR- was sold to the 
United States NaYy. T'his yes,;el, whic~h is still in eours1• of eon
strnction, has a capacity of 2,700,000 enJ,ie ft•C't, and is drin·n b~· 
six engines totaling 1,!:100 horse-power. Tlw useful load will be in 
the neighhorhoocl of 50 tons. 

This purchase marks the fir;;.-t step of the United States toward 
the building up of u rigid airship fl1•et for n:wa1 usc. An airship 
hangar 800 feet iu le11gth is hei11g coustnwtcd with this c>nd in view at 
Lakehurst, N cw .Jersey, :mel a p:reat mnotmt of resc>arch "·ork has hrcn 
conducted hy various government agencies for den~lopinp: matc·rinh: 
of construction suitable for rigids. The problem;; of lluplicating 
the aluminum alloy of which Zeppelin girders nrc built and of de
veloping a satisfactory fabric for the intemal gas bags havt~ in p:n·
ticular been investigated. 'Vith respect to the former, American 
ingen,pity succeeded in producing an alloy which is slightly better 
than the German product; it has the strength of milcl steel, althon:rh 
it weighs only half as much. As to the development of a suitable 
fabric for internal gas bags, this has not yet hcc>n acl1icvl'd. hnt till' 
Bureau of Construction and Hepair of the Navy Dcpnrtmcut has snr.
cceded in producing a compound, or "dope," which approximatrs 
the impermeability of goldheaters' skin and is lmt slightly heavier. 

Mino1· Developments.- In the field of nonrigid airships, the de
velopment of internally t:J;ussed, streamline fins was a most original 
and successful American innovation, alongside of which should be 
mentioned the Gammeter valve, produced by the Goodyear Company. 
The development of this valve represents a great achievement in 
that a gas tightness hitherto unachieved is secured thereby. 

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

Helium has a liftiug power of 92.G per cent. as compared to hydro
gen and is absolutely non-inflammable. Although its produetiou 
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cost has bt'en reduced from *~,000 p<>r cubic foot to about 10 cents per· 
cubic foot.- a remarkable achil'\'ement- helium is still too expen
shyc for commercial Util'~. and experinwnt:; are continued to further 
reduce it~ pri<'<'. Tht> g:i,.: ('Ontl·mplat<'d by the Xavy for all-round 
aircraft H:'P will be a mixture containing S:> pPr cent. helium and 15 
per cent. II,nlrogpn . 

.A large prodndiou plant is in th(• cour:'e of cons~ruction at Fort 
'Yorth. Texas. in the vicinity of whieh large pools of natural gas, 
<'OBtaining about 2 per cent. of helium, exist. Supplies of helium 
are as yet Vl'ry limited. 

The great changes whi<'h occur in the buoyancy of air:'hips, mainly 
owing to a gr<>atcr amount of radiant heat by day than by night. result 
in a considerable amount of ga::; and ballast being wast<>d in naviga
tion. To O\"<'r<'ome this dra\vback, experiments h:we been conducted 
in England with a \"iew to condensing the steam formed in the engine 
exhaust and it has lwen possihlc to collect about SO per cent. of the 
correspondiug weight of the gasoline burned. On the other hand, 
the possibilitY of using ln·droo·rn as an engine fuel has also been 

._ -- • t:' '-

invcstigatt•d: it was found that this can be don(' without danger, 
proYided th(l f!-':1=' is mixecl with hoth fuel and air, and without im
pairing th<> maximum output of th(l (lnp:i1w. 

The general shortage of materials during the war made it nec(lssary 
to accommodate man)· airships in the op~n and to dewlap suitable 
mooring arrang;ements for them. Among th(l successful schemes de
vised may he n;~ntioned the development •. by the British, of a mooring 
mast to which nonriO'id airshillS have hc:>en moor(ld bY the nose in b • 

winds up to 52 mile::; per hour with perfect security. Another in-
genious systPm consistNl in mooring airships in suitable alleys cleared 
in woods, where they would be prot(lctcd from the wind by the trP('S. 
This has proYen entirely practicable and airships have thus weathered 
winds up to HO mil(ls p(lr hour. 

Kite Balloon Del'elojmwnf.- Th(l kitP balloon. which was invented 
by l\Iajor von Parseval and Captain Sig:sfeld in 18!)3, was consider
ably developed durinp: the war~ first in France and then in Italy. 
The first improvement is clu(l to Captain Caqnot of the French Army. 
and eousist(lcl in substitutino· for the cvlindrical em·elope one of 

t"l • 

streamlinc:> shape:>, and in providing on the stern tln'(l(l inflated fins, 
whif~h took the:> plac(l of th(l sails and tail cnps of tlw Parseval type. 
ThiR arrangc:>ment insnr<>d mneh grPatc:>r stabilit~· in high winds. 

"\Vith the same object in view, th(l Italian Air Service produced in 
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1918 a kite balloon of similar featm·ps bnt whic·h diff<>r:=: from thl' 
Oaquot in that it has a sphcrif'al c·BvPlopc>. Thi::; :=:o-f'allcd Avorio
Prassone balloon was cxtcnsivPly ns<'d 011 the• Ttaliau Front, whc>l'<' 

it rendered excellent SC'rvice aml prO\·ed r>asiC'r to handle• aud capable 
of gTeater stability in high winds than the Caqnot balloon . 

.. 
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)L\Xl'F"\(Tl-H E I\~ .\I HCIL\ FT ~\SSOCL\ TIOX, IXC. 

Trustees 

Dn. J OSEl'II S. ~bn:::-. Xatioual ~\ch·isory CommittC'c for Aeronautics. 
)lcutbt>r of the• fuC'ulty of .lolms Ilopkius l-nin·r~ity. 

\Y. BExTox Cm~P. UenPral C'om1:..:Pl. )lannfactnrPrs Aircraft .As5o· 
eiation. 

ALHEJ:T H. FLJXT. Pre:..:ideut .Jfaunfactnn·r,.: Aireraft A:;sociatiou. 

Directors 

AI.BEHT H. FuxT. L \Y. F. Eugiueering Co., Collt'ge Point, I.ong 
Island, Xr>w York. 

GEOIWE \V. liorsTo:--;, \Yright "\t'rommtieal Corp., Xew Brunswick, 
X ew .1 <'l'St';·. 

Gu::--;x L. :.L\wnx, Glcuu L. )lm·tin Co .. Ckn,land. Ohio. 
F. L. .JioJ:sE. Thomas-:~dor::e Aircraft Co .. Ithaen. Xt•w York. 
.J. K. Honrx~ox, .T 1:., Gaullaudet Aircn1ft Corp .. l~ast Grpenwich, 

Hhode 1s 1a11Cl. 
V!tAXK IJ. Hn;:-;ELL, C'nrtiss Eugineering Corp., Garden City. I.ong 

Islaml. X ew York. 
W. B. STn..\TTOX, C:nrti:..:s Aeroplane & :Motor C'orp., Garden City. 

Loup: 1 shmd. :K ew York. 
I xc;us }.[. l~ Pl'Imce, Aeromariuc Plane & :1\fotor C'o .. Keyport, New 

,)('l'SPy. 

G. M. \VILLLDI~, Dayton \Vright .Airplane Co., Dayton, Ohio. 

Pregident . 
l'ice-Preside 11 t 

Officers 

. ALBERT u. FLINT 

F. I~. l\IonsE 
8ecretarv . FnAKK I-I. HussELL 

Treasurer . GEoRGE H. HousTON 
General 1lfmwger and .Ass'f. TreasurerS. S. BRADLEY 

Direclo1· of Inforlllalion LuTHER K. BELL 

Show 1llanager, 1920 . \VALTER lhDrPEL 
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dERO::\IAIUXI~ PLAX~: AXD :\loTOit Co., KP~·port, X!'W .Jersey. 
BoEIXG AIIU'LAX~: Co., :'=eattl!', \Ya,;hingtun. 
BuRGESS Co., ":\larhlehead, :\la,.;,.;adut!'Ptt><. 

!4-CURTISS AEROPLAXE AXU ":\Ienon ('ont•., Buffalo, XPW York. 
Cmnrss EXGIXEI-:ItiXG ConP., 'Garden ('ity, Xcw York. 

l.fDAYTOX \VHIGI!T _\mPLAX~: Co., Dayton, Ohio. 
Frsur:R Bouy ConP., Detroit, :\ric·higan. 
GAI.I.At.:DI!.'T Amcl!AFT ConP., East Gn•enwic·it, Hhocle Island. 
L. \V. F .. ExcaxEEHIXG Co., College Point, XP\\' Y01·k. 
GLEXN L. ~JARTIX Co., C'leYelancl, Ohio. 

c- PACKARD )Io•rmt CAR Co., Detroit, )richigan. 
ST. -LOUIS .r\mciL\FT Col!P., St. Louis, ~I i:;,..ouri. 

,..- RTt.:l!TIWAXT AlmOPI.AX~; Co., .Jamaica Plain, no.~ton, )fassaPhusetts. 
r.fiiO::\!AS·)lonSE AIRCRAFT Col!P., Ithaca, 1\ew York. 

\YEST VIRGIXIA AIHCRAFT C'OIIl'., \\'heeling, \\'est Virginia. 
\VryGIIT AERONAUTICAL ConP., Kcw Brunswick, Kcw .Jersey. 

(.ifhei,Springfield Aircraft Corporation of Sprin~fil'l<l, l\lass., the EngPI ,\irl'rnft Corp. of 
Niles, Ohio. the Standard Aircraft CorJ•. of Plainfield, N. J., and th!' Standard Aero Corp. of 
Pluinfield, N. J., have censed the mamifacturc of nircraft and withdrnwn from the Associa· 
tion.) 

. The ~Ianufacturers Aircraft As,;ociation maintains exccuti\'e oflices at :'iOI Fifth 
Avenue, Xcw York City. 

T HE Aircraft Y car Book for 1 !)1!) carried the aircraft indus· 
try from the earliest timos up to the sig11ing of the Armis
tice, N ovcmber 11th, 1018. In the ,vcnr or more that h:1s 

elapsed, the aircraft industry of the United States has succPssfnlly 
undergone the readjustment necessary to the development of a new 
means of transportation. In the four years immediately prPcc,ling-, 
all the energies of the art had been applied to warfare. 'Vith the 
signing of the Armistice came this question: 

Is aerial navigation to be a commercial factor, and if so, how soon? 
Th.e first great move in awakening the consciousness of America to 

a fuller appreciation of aeronautics was the preparation for au aero
nautical exposition held in New York City, from ~I arch 1st to l;)th, 
1919. 

· AERO~AUTICAL EXHIBITION OF 1010 

Owing to the importance ·of aircraft in \varfarc, the United Statrs 
and the Allied governments had taken every precaution to withhold 
from the public the full story of the remarkable development in avia
tion. As a means ·of safeguarding_ military plans in the UuitPd 
States, President Wilson, on· J ari.ua1;y 1st, 1018, issued a proclmnatiou 
placing restrictions upon the private exhibition of airplanes, equip-
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mcnt, or aeronautical engines in the l"nited ::5tates. 
Tn pn•parin~ for tlw ::how in ~ ('W York. the manufac>tnrers there

fore had first to r<·qm•st the President to rcYoke tlw proclamation of 
1!118, whi<·h was done in another proclamation under date of Decem
ber Hith. 1!118. 

Official permission lwing thus granted, the )fannfaehtrer;:. Aireraft 
Associatiou :-:ou: .. d1t and obtaim·d the cooperation of Army. X a\".'' and 
Post Otlic•e Air Sen·icc officials. As all the m:muf:wtnring :wtiviti<>s 
during the war lwd ht>en under the dirc>ction of c>itll('r the Army or 
the X avy, tlw nc>xt st<>p was to obtain thP rl'leasr for Pxhihitiun. of 
the eqnipmrnt thc>n controllc>d by the military and naval authorities. 
To this e11<l tllt' Xm·y Dc>partnll'nt desip.,wt<•d Co)llllllantlc>r G. C. 
'Vesten·elt and Lit•utenant-Commander .A. f'. Head, to cooperate 
with offic·ials of tlw Assoc>iation and with a similar c>mnmission from 
the Army Air f:'t•n·ice. which consi,;;ted of the> following: )[ajors 
Henry J. )fillt·r a11<l H. )f. Clark. Captains L E. Huhel. Tioy X. 
Francis, and .r. S. )faholl, and Lieutenant .Tohn Tnerk. The 191!l 

I Show Comm i tte>e c·onsii'te>d of: I np:l is )f. r ppe>rcu~ Chn i rman : F. IT. 

~ 
Hnssell, A. H. Flint. G. l\L Williams. Fay L Fnurote~ H. B. l\fingle~ 
S. S. Brad!"'"· and B. A. GuY, Show l\fanagC'1' . 

. -:-Exhibits '~'Pre obtainc>d frt~m the Army :~nd X ay_y il'l such numbers 
. as to fill both l\[aclison ~quare Garden and the fi!lth Rt>p:iment ~\rmory 
I in New York. A total of 101 firms exhihitt>d complt>te airplanes. 

~ 

I 

I 
I 
\. 

I 
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inflatc>d halloons or accessories. I.t was the AssoC"intion's aim to 
prm·ide an Pxposition which conhl fitting-ly commemorate the part 
which aircraft had taken in the war, and which could afford the public 
a substantial glimpse into future aerial commerce. By means of thP 
remarkable dccoratiYe schem~ the interior of J[adison Square Garden 
was transformed into an ideal landing field in a mountainous conn
try. At one end was n tavt'rn and at the othPr was a representation 
of the sea. :M ountuins, forests, streams and pasture land \Vere de
picted on either side. The effect was at once beautiful and im
pressiVe. 

It is safe to say, we belieYe, that no more historic exhibit was ever 
helJ in the United States than this Exposition. The first 'Yright 
biplane flown was shown in the Armory, while in a corner of the 
Garden there "·as an exact duplicate of the original T~angley flying 
machine lent bv the Smithsonian Institution. During the two weeks 

ol < • 

it continued, the Exposition was visited by thousands of people from 
all parts of the United States, including numerous high officials from 
Washington. It was unique, and can be permanently recorded as the 
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first aeronautical exposition to be held after the ec=-sation of hos
tiliti.es in the \Yorld \V ar. 

The following is a summary of the principal exhibits: 
~fA X l:FACTl'III·:Bs' Ex II IlllTS 

Allli'LAXES AXIl SF.AJ>LAXES 
AEROMARINE PLANE & ~IoTon Co~tPAXY, Keyport, -:\ew ,Jprsey. 

~Iodel ·• f>O" Flying- Boat. Thn•e-seater ><port maehine. 
Gro. ANSAI.no & C'o .. Oenoa, Italy. 

Exhibit S. V. A. Biplanl'. Pursuit machine. 
BoEING AmPLANI·: Co., Seattle. \\"nshington. 

l\Iodel C-L-4-S Seaphuw. Two-seater Naval Training ~Iaehine. 
CANTILEVEH A1mo Co~ll'AXY, Kt>w York. 

Christmas "Bullet." One-seater monoplane. 
CUHTISS AJo:BOPJ.AXE & l\IoTOH Com'OHATJON, New York. 

1\Iodel 18-B. Two-seater combat muehinc built for Cnited StateH ~av~·. 
1\Iodl'l ,JN-4 D-2. Two-seater tmining mnehine. 
1\Iodel I-LA. Two-seater combat seaplane huilt for Cnitcd Statl's Xav~·. 
1\Iodel l\IF Fl;\'ing Boat. Two-seater sport machine. 

DAYTox-\YRIGIIT AmPLAXE Co~IPAXY, Dayton, Ohio. 
D H-4. Two-seater com hat machine. 
D I-1-K. (" Honeymoon Expt·ess.") ThrPl'·seat.!r sport mnchilw. 
T-4. (".Messenger.") One-seater sport machine. 

GALLAUDET AIIICI!AI'T ConPOHATION, EaHt <.:n•enwich, Hhodc Island. 
l\Iodel D-4. Light homher seaplane. Two-seater. 
"Chummy Flyahout." Two-seater sport machine. 

GLE:'>IN L. JIARTIN Co:IIPANY, Cleveland, Ohio. 
Martin Bomher. Four-seater night homhing machine. 

L. \V. F. ENGINEEIUNG Co., College Point, Long Island . 
., 1\Iodel G-3. (" Shark.") Two-seater combat maehine. 

1\Iodel HS-2-L. Three-seater naval patrol seaplane. 
Model VI-I-I. (" Seagull.") Two-seater Rport machine. 

PACKARD MoTon CAn Co;o~rPANY, Detroit, Michigan. 
1\Iodel 1-A. Two-seater sport machine. 

STANDAIID AmcRAFT CoRPOIIATiox, Elizabeth, Ke~\' Jl•rsey. 
l\Iodel E-1. Pursuit training machine. 

Tno;o~rAs-1\IoRsJ.; AmcnAI'T CoHPOHATJO~, Ithaca, New York. 
Model MB-3. ~ingle-seater pursuit machine. 
Model S-4 C. Single-seater pursuit training machine. 
:Model S-6. Tandem two-seater sport machine. 
Model S-i. Two-seater side-hy-side sport machine. 

UNITED AIRCRAFT ENGINEERING ConPORATJON, New York. 
Canadian Curtiss. Two-seater training machine of Royal Flying Corps. 

WRIGIIT-1\IARTIN AIRCRAFT ConPOIIA'~ION, New Brunswick, New .Jersey. 
Loening 1\Ionoplane. Two-seater combat machine. 
Model V E-7 Vought ("Bluebird.") Two-seater advanced training machine. 

AEROSTATS 
BURGESS CoMPANY, Marblehead, Massachusetts • 

. Car of Navy .C-Class airship. 
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~L\xtTAcrt·m:w; AIRCRAFT A:,;soci.-\TIOX, lxc. 

('o:sxt:I"THTT AIIIC"IL\FT ( 'n.\11'.\:'\Y, Xt•w Han•n. I 'onnecticuL 
Frcl' Bnllonn, ::olo typt>. 

GoouYEAH TillE & J:nmt:R C"olii'AXY. Akrun, Ohio. 
l'a•JIInt model I: kitl' halloon. 

Tn~: B. F. l~oouHil'll l'olii'AXY, .\kron. Ohio. 
B-Cia"" Xn,·nl .-\ir;.hip. 

AlllCI!AFT EXGI:SES 

/A~:ROliAiliXI·: PI.AXE & )loTOJt Colll'AXY, Keyport. ~l'W .Jl'rsey. 
Typt> L. ti c·ylimh•r, I :w horRl'·power. 

I Ct'RTISS At:HOI'LA:'\1·: & )lonm Cmtl'., Xcw York. 

/ 

Typ<' K-1~. 1:! 1',\"liml<'l", :J;;) hor::e-powl'r. 
Typ<' K-n. li ... ~·Iinder, 1.:;11 horst>-powl'r. 
Type OX-ii. ~ e~·lindl'l'. !lll-HHl hor;:;c-powcr. 

DcESEXUEIUJ )loToJ: I 'om•onATJOX, Elizabeth, Xcw Jersey. 
T~·pp Dm•,.enhPrJ.! 11.. IIi l'~·lindt>r, HUtl horse-power. 
Type King-BII)!IItti, IIi c•ylinder. -llll hor:<l'·JlOWl'r. 

HAU.-~cOTT )lonm CAn l'Olli'A:SY. San Frand::co, l 'alifornia. 
Typt' A-~. lli eylindt'l', -l;)O horSl'·JlOWPr. 

LAWRE:S!'I·: .·h:uo Exm:s1~ t.'OI!I'OHAT!OX. Xt>w York. 
Ty)'•' I..-1-lill, a ('~·lindt>r, tlll hor,:c>·)JO\\'l'l'. 

],Awln:xcl·: :-\I'I·:nnY ..-\ Ult'HA FT l'oni'OHATIOX. Farm in;,:da le, Long Island. 
Type \\'. B. B. Enl!illP, -l eylinden;. 3S horse-powl•r. 

PACKAHII )[OTOH CAn C'O.\II'AXY, Dctl'tlit. )ridiigan. 
Type I-..-\-7 -l-l, ~ l',\'lindl•r. }(in horse·powPr. 
Type I-A-II Hi, 12 eylindl'r. 2-lO horse-power. 
Type I-A-20:!;), 12 l'ylindcr, -l-lll hun;e-poWl'r. 

,./B. F. f-iTt:J!TI·:\'AXT t'Ol!l'A:'\Y, Boston, )[a:>saehu~ett:<. 
~turtevant ;)-:\--l y:!, ~ t·~·lindt•r. :! I 0 lwrse·po\\'(•r. 
~turtevan.t i, 12 eylindcr, :300 horse·poWl'l'. 

/Tuo~IAs-)Jonsl·: AmcnAFT C'oHPOnA'nox. Itlun·a, Xew York. 
Thomas ~-!HI, ~ eylinder. 2;10 hor,;e-powPr. 

Til'S .-\.Euo Exmxt: Co~IPAXY, Xt>w York City. 
J 8 c,ylinder rotary type. 

\VI!IGIIT-:\L\IlTIX AIHCHAFT ConPnHATIOX. Xew Brunswick. Xew Jt>r;;ey. 
H ispano~:'-'uiza-E. 8 eylinder, I (i:l hor:<e-power. 
Hispano·Suiza-H, H e~·lindl'r. ;{25 horse-power. 

Albatros pursuit maehine. 
Caproni triplane night hnmlwr. 
Fokker pursuit machine. 
Handley-Page night bomber. 

French barrage balloon. 
Propaganda balloon. 

AIDIY EXHIBITS 

AIUI'LAXES 

J.N .--l hospital airplnnl'. 
Xh•uport pursuit machine. 
S.E-5 JHir:mit nu~rhine. 
Spacl pursuit machine: 

BALLOOXS 
Kite balloon-winch. 
Parachute. 

1-!5 
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Photographie exhil1it. 
Uunnery, homhs, l't•·. 

AmcRAFT YEAR BooK 

)llSCELLAXEOl."S 

);"A \"Y Ex II Ill ITS 

:F-5-L Flying Boat. Xavy patrol seaplane. This was a >')JN•ial di,;play emft. one
half of which was expo,;('c) to ,;how (\(•tail con,;truetion. 

Loening )J-2 seaplane ( Loening '' KittPn •·) ship-phuw. 

The Aeronautical Exposition provid<•d the answ<'r to tlw query 
previousl,v asked. From ~farch liith on_, thP ).lanufacturer,;; ~\ir

craft Association has het>u actively e11p:ap:Pd iu till' c•tht<·ation of the 
.American people to th<' truth of a<·rmwutieal po;;sihilitiP:". 

:May 2nd to Hlth, there wa>; hPld in ::Macon. Georgia, tlw South
eastern Aeronautical Congress, in whic·h IIwmlwrs of th<' ~lnnufac
turers Aircraft Association participat<'d. T!Iis <'OIIg'l'P,.;s p:rt>atly ac
celerated the movement among· Ameriean mtmieipalitics to c•stahlish 
landing fields aiHl thus make ero,;>;-country H.vinp: po,;,;;ihlP. Tlw 
Army, Navy and Post. Oflice ~\ ir Servi<'PS W<'re rPprc>sPntP<l. Till: 
most notable act of the Congress was the adoption of a s<'t nf re~oln
tions which nrged the formt~latinn b_y the l~ nitc•d Statps Gon•rnnu•nt 
of a fixed aeronautical policy, the smulinp: of aviation missions to 
Central and South AuH•rica, reeop:niti(lll of th(• intr·rnatinnnl ft'atnres 
of aerial navigation ~111d the princi plP of f<•d<'ral control with in tlw 
United States, and the establi:;;hment thronghont the nation of muni
cipal landing fields. 

On Angust 22nd, memhers of the Association, including the Glenn 
L. :Martin Coinpany, the Curtiss Aeroplane and ~fotor Corporation, 
and the Dayton \Vright Airplane Company, participated in tlw cul
minating event- aerial mail day- of Cleveland aviation \\'PPk. 

held under the auspices of the Cleveland Aviation Clnh nnd the 
Cleveland Chamber of Commerce. At a lnnclwon on ~wrial mail tin~·· 
follmving a spcPch by Otto Praeg<'r, Rf'cnnd i\>;sistant Po~tmnster 
General, resolutions were adopted urging the extension of the aerial 
mail throughout the United States as rapidly ns pm;sible. 

As this book goes to press, preparations nrc under way for an aero
nautical exposition to be held January 8th to 15th, in the Coliseum 
in Chicago, March 6th to 13th, 1920, at the 71st Regiment Armory. 
New York City, and probably for a show in San Francisco. 

The detailed story of aeronautical achievement since the signing of 
the Armistice is best told by the individual industrial accounts w-hich 
follow: 

., 
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·\ EI :lfAHISE P LASE A)."D :llOTOR ONPA:NY, 

K EY .PO HT. XE\\" JEH 'EY 

~J,\1:'\ FF ICE. , . J RPLA:\"1:: A:\"D :\lOTOR }ACTOIHBS, K ypor t 1\ew Jersey. 

S LUES AXO A.D\' I ·onY E:-:G t :"t:ER I :" G O FFI CE, l 00 Time B uil d in g-. K w Yo rk ity. 

Pr sicl ·11 t 
Fice-Prc. ident 
• ' crctary 
'rreos u r r 
!lla11ag r 

Offi cers 

Di rect ors 
l :"G LI S M . Pl'EHC U 

A.dmisOT!J l-J11[J in eer 

Jo 11 x \\' . GEtr:I IAX 

.-t.irplo ne Di-'v ision 

Engineer ·in Gil a rge, li. eyport . :\' ew .f ersey 

.IIoto r D i v is ion 

l :" GLIS :\ [. PPERC . 

JO.ll :'\ \ \ . ~ER ~fAK 

E. DEB. KE\Y ~r ,n; 

: \lj G · T FA ·x 
E. DEB. N'EW:\I AN 

E. DEB. NEWMAN 

C ll A RLE F. W I LLA RD 

P A UL G. Z DIMEBM AN :\ 

In Charge " .I-'" .l! o to r 1J i~ ision . C J L\Jll..ES 1<. \ V I LLARD 

Chief Designi'llg l:J·ng i., eer, " [_,' .1/ oto r Uit·i io 'll . . R. E. L,\Y ~IAN 

I n Oha·rge " B " Mo t or Di ris ion . JosEPH J . BoLAND 

AmvnSTIOE DAY, 1 !)1 f', :fou11 d the Aeromarine P lane and :Motor 
Company in product ion on a lot: of fift.v Aeromarine Model -L-0 fly ing 
boats of a th r ee hun dred machi11 e :Navy order. 1\ s these '' er e to 
have been u sed fo r t r a ining pnrposcs, the Nav." saw fit to reduce the 
order to the qu an t ity in prodnct ion, and the lot was completed in the 
early par t of 1!H!J . 

Extensive exper imen tal work was carri ed on durin~ the winter 
·with the Model 40 :Hy ing boat, r esul t ing in some sligh t changes, 
wh ich made it an ideal spor tsman 's boat. This new m odel, known 
as the 40 "0," was put in p roduct ion upon the completion of the 
Navy contract. 

I n the m ea11t ime experimental work progressed on a three passen
ger flying boat, equipped with the Aeromarine :Models " L," " B " 
and H i. pauo-Sniza m otor s, r esulting in placing on the market the 
50 type fl y ing boat. exhib ited for the first t ime at the 1919 N ew 
York Aeronau tica l Exposit ion. As the passengers in this model are 
enclosed in a sound and weather-proof cabin, it became known as the 

147 
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l. Aeromarine Plating Department, .July, l9Hl. 2. Enginee1·ing 1Jepartme.nt . 
July, 1919. 3. Olsen T esting :Machine in Aeromarin•· phys i<'a l lahoratOI'y. 
July, 1919. 4. Lay man l\1otor Department, Aeromarine Plant. G. W od 
mill, Aeromarine Plant. 
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'~ LimousitH' J:oat:' a11d ereat<'d i'U<'h fa,·orablt> c·onmH~Bt at the expo ... 
sition that a Hnmlu•r nf order::: wt're pla('C'd. ..:\ )fodel 50 was sold 
to the .Aero J.imit<'d and n~<'cl on the X<'w York -.\tlantic C'itv .. .:\ir 
Sen·iee HoutP. · 

Aft<'r furtllt'r PXt<'n:.:i,·c <'X}wrimf'ntal work with the two pas;:enger 
cabi11, it wn:.: dPI'i•l••cl tn try ont a llyi11l! hoat with tlH' pilot, as W<'ll 
as the passcngt·rs~ included in th<' cabin. Thi::. machine~ while it 
was uot pl:wl'd on thP markl't, was lnokc•l upon with mnl'h faYor by 
the pilot :md ]HI:'SPn~c·r,.: 011 th<' tPi3t fli~ht,.:. It afforded complete 
protection ag·ainst. the c·li'HH'Hti' and made po;:sihle com·er;:ation be· 
tw<~c·11 pilot an1l passPngC'rs. 

HPalizi11~· th•· •l••HtaJHl for a ma('him• with a mnltiplieitY of motor:: 
powc~rfnl 1'11ongh to I'Hl'l'.'" a 11Hlllbt>r of passL·ngL•rs, the ~onstruction 
of a twin motorc>d, tin· }HI='SI'H/!Pr eahin fl,Ying hoat wai" started. This 
machin1·, k11ow11 as thl' )loch•! tiO. promis•·:.: to he ,-cry ,.:nccessful as a 
passcugl'r boat. 

Althonl!h thl' ..:\prmHarim• PlatH' awl )lotor ( \11Hpan.'· has confined 
its pro<hwtion efforts to Hying boats, the lnnd m:whim• hns not been 
O\'crlonkl'd. in an <'Xpcrimcntal wa.'·· l>nriug the .'·ear the Model 
)[. L. Thrl'l'-Placl' tractor airplane wa:; desigtwd and built. 

Dnriug: tho 1 !l! !l Al•rmtantic•al Exposition the ~7th ( Xl'\\' York) 
Division rl'turnc•d fr111n Frmll'l' 011 tlw LePiallwn: and it was decided 
to greet th<' soldiers hy air. C .• 1. ZimnH'rm:mn. chief tC'st pilot for 
the compnn.'·: YohmtPPrt>d to earry out the connnission with a )[odel 
-1-0 tlyinp; hoat. Ael'nrdingly on )[arch -1-th a package of l<'ttcrs. con
silplCd to tlw c·omtnand1•r, was carried out and literally put on hoard 
the stPallll'l' by Pilot ZimmPrmnnn. It wns m~ecssary to bring the 
flyiug boat \'Pry elose to the r('ar of the steaml'l' to mnkc certain the 
delivery. 

Later, Otto Pnwger, Second Assistant PostmastC'r Gl'ncral, ordered 
the experinll'nt of •lclivl'ring mnil Ly airplaHL' to a ship at sea. Ac
cordingly Thomas A. Patten, Postmaster of New York City, with 
thP c-ooperation of David Lindsay of the International :Mercantile 
~~ ariue and Inglis ~[. L ppercu, President of the Aeromarine Plane 
and )fotor Company, arranged that the experiment be undertaken on 
the White t;tar l.iner Adriatic, sailing from New York August 14th, 
1 !11 !), The A<'romariue :Model 40 " C " flying boat, especially 
equippPd, was used. . · 

Althonp;h the weather conditions 'vere exceedingly unfavorable on 
the morning of the 1-t-th, it was decided to carry out the pre-arr~I~ged 
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l. Aeromarine. Final Assembly Hoom. 2. Aeromarine .-hlministration J:luilcliug . 
3 . Aeromarine Factory from Landing Field. 4. View' uf Aeromarine -Landing 
Field from Hoof. 5. r\ ssemhly .Hoom, Aeromarine Factory. u. Hull Cou-
structing Hoom, Aeromarine Factory. · 
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plan . Pilo t Zimmermann wi th Ri 
and op rator of the mail c1ror pino· d -vi 
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<liter da. --. { ca r cfnl experiment ing at IT ypor t tart d from 6th 
'tr et '~ ith the bag of m ail an l s11 c · !3 f ully dropp l it on board the 

steamer at~ :1 0 o'clock th:1 t aft -rn on n - h ur a11d f r y-:fixe min
ute aft r th e \ c:::;:;cl had a il ed. 

:E:rom tim to t inw damao·ed m achi11 :;. han' b n en t to th factory 
b in uranc mp:1nics and in li,-i lnal ~ for r p_air. n id r able 
work h as b n l neon I rin1 tcly \\"11 d J . ::\.-11nnd ma hi11es \\hich 
bad ei tlt r b en throu gh cr m:hc:; r "-er in uc d f o· n r al mer
haulin o·. 

'I owarcl the end of the ummer th - a ir :-- rYi c -c·le t d variou -
comr anies to r ebuill D . I-I.-~l f-v;ht in cy p1an ~ into D . H .-±-B machines. 
The \.. r omarine Pl ane and l\Iotor ompan_v was fir:ot given a con
tTact t r n:truct ._cvcnty-nse of the - pl ancn · and later the order 
was in r eased bv :fiftY. makin~: a total of on hundred and twentv-, , • .. ....... . J 

:five. The fir st ord -r wa -- completed full .) a month ahead of the con-
tract time al lowance of nin ety da;·s. 

At the r equest of the -~a\" :~-, bids were ubmittcd f or titre machines 
de igned and bnilt accordin o· to speci£. ations for ship airplanes. A 
contract for th ree m achines was a·warded, and they '" r e built. 

F LIGHT OF .AJ':ROi.\IAlUNE ~IODEL -10 BOA.T FRO~r KEW YOR~;;: 

TO HAVANA, CUBA, .AND .R E T "RN 

As it was necessary to send a pilot and mechanic to Cuba to open 
a passenger service between the I sland Hepub1ic and Ke~' West, 
using a Model 50 " S " and a 40 " C " fly ing boat, it was decided to 
end the two men by air in a ·:10 " B " fly ing boat. This machine 

arrived in K ey W est after a flight of twenty honrs and forty-five 
minutes and from there escorted the other two machines to Cuba on 
their maiden trips, thus completing the :first trip from :New York to 
Havana by airplane. 

A.nd on VI ednesday, D ecember 3rd, 1919, the Aei·omarine J\iodel 
40 "L" flying boat piloted by M:r. Zimmermann with Richard 
Greisinger as mechanic, and Aero, the bu11 pup mascot, r eturned to 
the Aerornarine Plane and Motor factory, having completed the first 
trip by airplane from New York to Havana and r eturn. 

The J\l[oclel 40 boat was flown to Havana, not so much to allow 
Pilot Zimmermann and J\i[echanic Greisinger to aid in starting the 
first air service between Key vVest and Havana, but to thoroughly 
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test in actual serTicc two types 
WPI'C to lw put on tlw market. 
·• B-8." 

of aeromarine motors, which later 
Tlwy are tlw ~lodels " IA-6D ., and 

The "L-ti I> •· is a direct. drin~, li-c:·lind<:>r aluminum block motor 
with a r<:>movablc hcad~ cam:;haft and valn·s being located in this 
head. It has shown remarkable efficit·nc:· in oil and gasolin<:> con
sumption, both on the block and in tlying tC'sts. As a tried and 
proven pieee of machi m•ry~ the " B-8 '' 8-cylimler. Y <'<:' t>nginc has 
md with ~rPat suect•ss. it having been used in the lDlS troph:· con
test where it mad<' an <'X<'Pllt•nt r<:>eord. 

The ).IodPl 40 ityinp: hoat left Ke:·port. pquipp<:>d with a "B-8" 
motor. on ~londay~ Oetolwr ~7th. Th<:> wPather up to the time of 
starting was so fo;..r;..r,v it wa,- tkPmPcl ach·isahlP not to mak(' an Parlier 
start. The fog then lifted snffici('ntl:· to warrant bPginniug the flight. 

The boat pa,-:,wd Deal Beaeh ~;, minutPs latl'r~ hut ran into fog 
,-o thic·k it was nt'l'l'ssary to fl,,. eutir<'ly by compass. IAltcr, it was 
dccidc·d to land in tlH• oeean and wait for th<• wcathcr to clear a bit. 
As an hour':-; wait <lid not improvP eonditions, Pilot Zimmermann 
agaiu took the air and flpw a conrsP he thought would takl' him down 
the coast. Aftcr a fpw minutes' flying lw again lantlt>d and found 
himsPlf in front of a hangar at Atlantic C'itv. The weather con
tinned unf:n·orable so lw laid ovPr untilnPxt da;·. 

Tlw flight was rPsnmcd nPxt morninp:. At Assatcgue thc ship was 
refueled and guided tn ~[antt>o. X orth Carolina. wherc it was dccided 
to spend the night. This city is onl:· a fcw milps from Kill Devil 
Hill, the scene of the 'Yright brothers' early experiments and first 
SUC!~t·s;.;. 

Leaving :Manteo the next morning and pa,-sing )[oorelll'ad City. 
Southport, Korth Carolina, Beaufort. South Carolina, thP voyagNs 
made a lauding, finally, four mill's from St. AngustinP, Florida. 
wlwre n gallon of nil was ohtainPd from a motor boat and thl' flight 
resumed to St. Augustine and thence on to Key 'Vest. Aftt•r two 
days spent iu changing motors the boat was ready for anotlwr flight 
aml the two service boats were assembled. 

Delays, due to improper customs papers, pas,-ports, etc., prevented 
sailing from Kcy 'Vest before November 15th, when the three flying 
boats 8et ont. Darkness overtook the "fleet" halfwav between Key 
West and Havana, but aided by a spot light carried i\Y "Admiral " 
ZinBnPrmHull mHl g·uidcd by compass, the " fleet " sightt'd "El 
:Morro '' light, four miles to port of the course; and heading about 
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1. Side view Aeromarine lVIoclel 50-B. 2. Aeromarine U. S. Mail Boat. 3. Aero· 
marine JHodel 50-B. on the Beaeh. 4. Side view Aerornarine Mod el 50-S. 
5. Front <[Uarte r vi ew Ae r omarin e Model 40-J?. G. _ Side view Mod e l 40-B. 
Aeromarine Boat. 7. Aeromarine model. 40-L. Flying Boat ofl" shore. 
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ac~ordingly~ made· a safe landing in tlw harbor. Customs formali
ties finally p<>rmittc•cl the thrt·C' maehinPs to ridl' at anchor under the 
protc•etin!-! wall=- of El :\I nrrn ea=-tlc· wlH'rt> tht>y crC'ated a sensation~ 
the!"e harhingPrs of tlH• future• in a (•ity whose hC'art is always open to 
those who mn·igatC' thP SPaR. 

Pilot ZimmNma1111 ,;pt out 011 tlw retur11 flight in his flying boat the 
mnrni11g of Xon·mhc·r l!lth. ThP rPhn·n was mneb tlw sa11w as the 
outwarcl \'oyagP. Pxc·c·pt had wPatll('r and stro11g ht>ad winds \\'t>re en
c·otmtered. gr<'atly (h•layi11g the· flight and n<'et>ssitating a stop-over in 
Ke:' \\'e=-t, S:wannah a11d llog Island. Yirgi11ia. to await better 
weather. I >nring thP ln:.:t two dnys of thC' trip, ZinnnC'rnumn :1111l 
Greisi 111-!l'l' :-:u tfpn•d eon,;;idPra bl~· from eold. not being equ i ppt>d for 
cold Wl'atlwr tlying. This wa" tlH~ first rmmd trip ])('tween :XC'w 
York aud I I aYalla. 

:Motor lll'\'C'lopuu•ut, whil'h has hc·PH ulldl'r way for some .'·C'ars 
past, has progn•:-;,;pd rapidl.'· to th<' pPrfc•etion of two gPneral types of 
motors, thP )lodPl" L-fiD '':mel thP ·• B-~." 

Thc· '' I.-til\ .. a YPrtical fi-eyliiHl<'r motor. dt>Yclopinp: 1:30 borse
pow<'r. has hC'<'Il lookl•d upon faYoral•l~- hy tlH' Xav.v for some time. 
One motor was ch•liverC'd to tlw BurC':m of Stand:ml:-:; and testC'd for 
more than !10 hours, making' a w•ry crC'ditahlC' showinp:. TC'n motors 
of this typC', incorporating various sup:gcstC'd changN~~ \WrC' con
structed at oncC'. 

The tnw ·• B-~" motor, which was mwd for tht> )farinc Troph:· 
Contest, has bC'Pn dc>vPlopt>d to a high point of perfC'ction. A IH''" 
and improYC'cl t.nw of this motor with tlw <'~·lindC'rs at forty-five 
degrees instead of ninet,Y has hPC'n hnilt. 

Various additions to plant eqnipnwnt han• ht>t>n mndt>, including a 
complete 111:'\\' sPt of production machim•ry for thC' "I.J" motor cliYi
sion a111l many S}WcialmachinPs, muong whiC'h is a crnnkshnft grinder. 

A prop{'lll'r dc>parhnC'nt with <'qnipmc>nt snfficiC'nt to produee pro
pellers for the total production of airplmws and spare parts bas 
bPen established and is in good working order. 

Thus. during the last year, the Aeromarine Plane ancl ~rotor Com
pany has built and exhibited the first cabin flying boat sold for com
mercial use. (:Model 50.) 

Perfected a two place sportsman's flying boat. (1fodC'l -W.) . 
Designed and built the first flying boat used for passC'nger serv1ce 

between NPw York and Atlantic City. (:Model 50 "S.") 
Designc>d and built the first flying boat used to carry mail to a 

ship at sea. (11[oclel -l-0 " C.") 

.· 
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Designed and !milt tho lhst tlyi11g· ),oat to eaJ'l',\' a c•oiJJIIIPrdal 
traveler ovPr his t!•JTi tory. ( ~lodl'l -!-0 " ( '.") 

Designed and !milt the> 1ir~t Hyi11g- boat~ iiii'Incling- the• motor. to 
eomplc>tP the trip from S PW York to li a \"HI HI~ a ll!l rPtlll'll. (~I odt>l 
-10.) 

Desigw·d and h11ilt- a five pa:-:spng-Pr twiH-I'Ilg"ill<' tlyi11p: hoat. 
(.UodPI no.) 

Finishccl a uavy <'Olltraet for traininp: flying- hoat,;. DlodPl -to.) 
ncsip;n<'d and !milt tln·c•p special 1ip;htiup; ship airplmu•,; fnr the 

Navy. (::\[odel A.~.) 
HPlmilt ouc lmudr<•d a11d twcnty-fh·c Jl. II.--1- airplan('R on an army 

eon tract. 
Completed the ex1wrimental work on two s<'parate typPs of air-

plane motors. (:Models " 1..-GD " n nd " B-tL") 
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l'LA:'\T- t:eorgetown Station, !'eattlt•. \\'a"hington. 

Officers awl /Ji rectors 
]',·e::;idt·llt . 

l'ie•·-l'rcsidi'llf a11d Uc11eraf .llrmugcr . 

Secrefrll'!f am{ Assistaut to the l'rcsidellf . 

\\-. E. BoEI:-;'G 

E. X. (;oTT 

J. T. IL\IITSOX 

Ox the aftL•r11oon of :X IWember 1;-,th. l!llu, a small group of 
sportsllH'Il :-:tn•lcl 011 thP Iandin!!· platform of a largt> hangar 011 the 
.Xorth ~!tori' of Lak<• l'nion, lll'ar the' c<·nter of ~cattle. lntPrc~t was 
intt·us<• in thi~ littk group, ~\·hich wa~ formPd at the instancP of ,Y. E. 
Boeing. for the purpose of contrilmtinp: to the de•elopmeut of acro
uautics. Thi:-; day was to witnC':-':3 til(' first flight of a machine rcpre
sPntiu/2: their combined l'tfort. A ;-;mall seaplane had jn:>.t left the 
hall!-!:ar. "'ith its motor idling, the machine stood off the landing 
platfol'ln, a lwautiful pieturf' against the blne watPr. Suddenly, 
\vith a roar from it;-; motor. thP machi]l(• gatlH'red headway. awl with 
tlw casp of a Sf'agnll. gracdnlh· left the snrfnct> of tlw lnkP for the 
first tinw. :\ <'h~c·r ~Y~ut up f1:om the> litth' p:ronp. Onl.'· tho::;e who 
han' firmly hc>ld to a d<'finitf' principlP owr months of pffort, can 
apprPf'iat<' thc•ir <·nthnsiasm, fm· thi~ prodlll:t of thPir ideal:=: "·as the 
first Am<'ric:m dC';;igllPd plane to comhinP symnwtric and assymetric 
stability. 

Tlw new lli:IC'hinc was original. Tt was a hiplmw combining 50 
per cent. stagger, 17 -t-1!2 deg;ees dihedral. 21/:..! degrE>es decalng<>,L and 
the usc of balanced Plevators entirely eliminating the horizontal 
stabilizPr. This combination gan• inherent stability. both latprnl and 
longitudinal, and did not in any way detract from the controllabilit~
anJ ease of operation of the machine. Rather, the controllability 
was inereascd, for few seaplanes can perform the variety of stunts 
of which this type is easily capable. 

But this machine did not rc•present the fi1"St effort of this group. 
In the snmmcr of 1D15, l\Ir. Boeing hecmne greatly interested in 
aercmantics. In Oetobc>r he bPgan flying instruction at the Glenn L. 
:l\lartin ::;chool in California. On thP completion of his course, early 
in 1!Hn, a machine, Model T. A, was ordPrE'd from the :Martin factory. 
Tllis machinf' was delivered in ScattlP Parly in the spring and active 
flying niHlertakeu. Not satisfied, howP\'<'1\ with thP limitations of 
flying an already developed nmchinP, :Mr. Boeing gathered together a 
group of technical assistants and began the design of the first "Boe-

157 
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ing" plane. The craft was along orthog-onal lin<>:; corresponding 
with current practise, aud wa,.; known as the B. & \Y. modPl. Bv in
stalling the necessary machinery in the hanp:ar which had bC'Cll built 
to house the :Martin plane>. the eon:;trnction of two of thcsP models 
was commeucc1l. The fir:;t flight, with :Mr. Boei11g as ·pilot~ was 
made on ;rune ~!Jth, 1 !llli. 

By this time it was found that the lmsinC'ils ueec;:;:arY to the con
tinuance of <·xpcrimental work could more C'asily he eari:iC'd on in the 
name of a corporation: ConsPqncntly, on .July 1 ;;, 1 !)] n. th(' P:wific 
Aero Products Company was orp:auizPcl and the aetivitip:; takPn und<•r 
that uame. T..atPr, on .April ::30, 1 !Jl"i, tlH' name nf the corporation 
was change1l to tlw HoPing- .Airplmw f'ompany. 

The orig-iual plaut opcratPd hy the' Pacifie _.\pro Prodnets was 
tak(•n over in the spring of 1 f)17 and consist1•d of one large two-story 
building, located on the Duwamish Hiwr, just south of the cPntcr of 
the city. The 1lc'sign and construction of tlu, first distinctl.v .; Boe
ing" plane, was carried out at the Lake Union hangar, and was fol
lowed by an c•xtcnsivc series of cxpcrimc>nts on pontoon dC'::;ign_. that 
ended with the ::;uc>cessfnl devclopnwnt of a twin float landing gc:>ar 
which was wwd on thP snccPcding modc>ls. 

Both the United States Army and Nav_y were quick to recognize 
the mcrib; of the 11ew Boeing plam•. Experinwntal ordc>rs \\"C're soon 
placed for trainiug machines of this type. Th<• TypP E. A. wn:<: de
veloped for the Army and was a " Sociable Sc>ater" training mnchinl' 
powered with the Curtiss 0. X. X.-2, eight cylinder 100 hor,-c-power 
motor. The 'Navy placed an experimental order for training nw· 
chines very similar to tlw original type powered with th<> Hall-Scott 
A.-7-a, 100 horse-power motor. These machinc>s were <ldivered to the 
Training Station at Pensacola, Florida, soon after the declaration of 
war, wlwre exhaustive tests proved their adaptability to the training 
of Naval Aviators. As a result of these tests :>0 ma<~hinC's were 
ordered for usc at the San Diego Naval Air Station, and deli veri<',; 
were made in the spring of 1918. 

Continuing along the line of experiments on this typ<', the XtWY 
requested a development using the single float, 178 degrees dihedral. 
and the Curtiss 0. X. X.-G motor. The type C.-1-}'. was therefore 
completed and delivered to the Hampton Roads Naval Air Station for 
tests. 

In order to handle quantity production during the war emergency. 
the original factory was greatly enlarged by the addition of sevcrnl 
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building:'>. Thrmtg-hont <'Oll:'>trndiou ollc' c·ardillal lll'itwiplP was 
maintaiJw<l. The H()(•iup: plant wa:;; to hi' all ideal aireraft factor~· 
and therefore mn:"t hc :-;p)f-<~outainl'<l. .. :\ 11 npnratimt:-' lH'l'PSsar;v to 
the construction of moderll ai rc·ra ft c·<mlcl lH• 1wrfornwd within thc> 
plaut and as a rC'snlt a hi: . .dt standar<l of workman,.;hip was maintnincd. 
To bnil<l np this :-;tmularcl has always l)('ell tlw idC'al of thP Bocing 
orp:anizatioll. 

In the snmmPr of 1!11R, thP c·nHtr:wt for training plaJu•s h:n·in~ 
bc('n complC'tc.>d, the XaY.Y l'<'<PH'stc•d that tlw efforts of tlw c•nmpan~' 
be turned 'to tlw prodnetion of tlw snceessfnl standardizc•d th·ing 
boat, known as 'Model Il. S.-~-L. This c•raft was used <'xten:-:in·l~· fo~· 
submarine patrol a]l(l cna,.;tal ohs<'lTat.inn Oil hoth sidPs of th<' Atl,;ntie. 
The H. ~.-2-L flying boats wc•rc nnwh larl-!:er than the training planes 
and made n<'ccssary thP c·onstrnetion of add i tiona 1 f:wil i tiPs. 

Pursuing tlw practise follow<'cl in th<> prc•Yions hnildinp:;,. a ncw 
assembly lmildinp; was complPtc·cl, emhndyinp: tile mill eonstrudion. 
This bnilclinp; is 200 fppt loll/!: h,v 1:10 fppt widP, and has a clear 
floor spa<'<' 200 f<'<'t long hy 100 fc·<'t wid<'· wi tit ::o fppt ltPadrnom. 
The farsightPd policy of prm·iclinp; a room of tltis size.> is :-:hown in thc 
present tendency toward thc• devPlopn1c•nt of <'Xc<·edinp;l,v larg<' ma· 
chines, and thi:;; room is of ample size in which to assemble the :::upPr
aircraft of the nc.>xt f<'w year:;;. 

vVith the signing of the Armistice and its accompanying cancela
tions, the company was permitted to finish only tw('nty-five of tlw 
H. S.-2-L type. These wt·re delivered in the spring of 1 !)1!) and em· 
bodied :;;everal changes, made at the request of the Boeing tc.>ehni(':tl 
staff, which greatly increased the ('fficiency and performance of tht• 
machine. 

During the war emergency the p('rsonncl of the organization 
attained a high state of efficiency. Th<' lonp; intPrPst shown by :Mr. 
Boeing in fostering aeronautical devc.>lopment had placed him in a 
unique position. As President of the company he not only gave his 
active interest to the executive development hut his influPnce in the 
design· of the various models had been a practical help from the sci-

entific standpoint. 
Throughout the emergency the extensive executive and manufactur-

ing experience of E. N. Gott, Vice-President and G~neral :Manager. 
has contributed materially to the success and final formulation of the 
organization. Coming from the Griffin ·wheel Company, :M:r. Gott 

1 



1. General View of Boeing Plant. 2. Boeing Machine Shop . . 3. Boeing Assembly 
Department from m ezzanine floor. 4 .. . Boeing Assembly .Room 200 x 100 with ' 
30 feet of head room. 5. Boeing lVIodel E. A. Social Seater Training 
Plane. · 6. Arrival at Seattle of First Aerial Mail, March 3, 1919. · W. E. 
Boeing, Pilot. Edward Hubbard, Assistant Pilot. · 
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brought a wealth of practieal cxperic·Jl(~P tlu• \·:due of whi<·h eaunot lX' 
overestimated. 

Early in the spring of 1 U17, .T. T. 11 art,;;on h<'<':llll<' <'Oilllc·c·tt>rl with 
the company. ctarting with thf' teeh n ica I de\·p}opnH'n t ~ 1lr. Hartson 
has progrcs:o;Pd through all department:-:. Thi:; nduahiP Pxperienct' 
is now lwiug HSf'd to praetical ad,·alltagP ill th<' PXP<~Htivf' po:=;ition hl' 
now holds as S<•erctary of th<• company and a:-;sist:mt to the Prc>~ident. 

The SnpcriutenclPut of the Bociug lll:tllHfactnring <h•partment~. 
C. A. BPrlin, was an f'arly and f'ntlmsia:-;tie clc•\·ot<'f' of tlying. )[r. 
Berlin was a nwmbcr of the first Curtiss <'las:-; in tlying at ~au Dic>!!O 
in l!J13, and sHhscc1ncntly p:aYP Pxhihitiolls thrnHp:lwHt thf' conntr.'·· 
developing an cxcPllcllt reputation n:-; all Pxhihition pilot. Hi::; work 
in crystallizillg the organizatioll of the uwmtfaetnriug dPpartmcnt;: 
C'annot he overvalued, part icnlnrly iu viPw of tht' i nerPasPd pl'o<hwtion 
necessary duriug the war. 

The early technical df'Vf'lopnwnt wa;; Hlldc•r thf' dirf'('tiou of .T. r. 
Foley, who subsequC'utl,v sevf'rNl l1is ccmi1ectiou with thC' company. 
During the war, .T olm \V. )[illC'r, Prof<•ssor of AeronautiC's at thn 
University of ·washing-ton, held thC' position of f1hiPf Eugineer, :md 
materia ll,v assist<•d in the technical 1 levc•lopnH'n t. during that pC'riod. 
The present tC'chnical staff consists of C. L. EgtvPdt, ehiPf <'nginrer~ 
L. S. :Marsh, assistant engineer, and P. G .• T olmson, prodnctim~ man
ager. The efforts of thesP men have heen untiring nml their progTcs
sive development along both teclmical and practical lih.es has kC'pt 
them in close touch with the rapiLl adnmce of ac•rmwntici::. 

Immediately on tl1e signing of the .Armistice, the future plans of 
the company took definite form. RC'alizing the natural a<lvantngcs of 
the local district for the usc of seaplanes and flyiug hoats :mel con
sidering the extensive experience re})l'esentecl by the org-anization in 
the design and construction of SUCh types, it was dC'eillPd that thP 
future field of activities would center around thP rlPvPlopment of 
aircraft for usc about the inland waters of Pnget Sound and 
Alaska. The efforts of the engineering department were immrdi
atcly directed. to this end and several highly satisfactory typps were 
developed. 

Slight modifications were made in the " C" type, which hnd been 
so successful for naval training purposes, adapting it nwr<' fully to 
the needs of commercial users. It now represents the development. 
of years of experience and combines extreme manenvPrahility aml 
ease· of oontrol with great strength and sturdiness. This model is 
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now known as C. L.-4-S and is powered with the new Hall-Scott 
Liberty-4 motor. 

Two decidedly new developments were made, improving the war 
practise in flying boat construction. These types are known as the 
B.-1 and B. B.-1. Both types have been designated for usc under the 
extremely hard conditions that will be ('Xperienced during the l.'arl.'· 
years of commercial aeronautics. The hulls-in particula1· repr<'sl.'nt
ing the latest development of strength and rigidity, being of lmninah•d 
reel cedar, laid at 4;) dcgrces to each other and to the center line of 
the boat, with fabric and marine glue between the pli<'s. This con
struction eliminates the use of fins or sponsons as was common in W<ll' 

practise, and greatly increases the hull strength, in addition to ma
terially reducing its weight. 

The B.-1 has a wing spread of :)0 feet !31h:; inches, is powNed with 
the Hall-Scott Liberty-6, and develops fJ:J miles per hour at high 
speed. A low landing speed of 50 miles per hour, a climh of 3,(i00 
feet in ten minutes, gasoline capacity for fi\·e hours' continuous high 
speed travel, and an allowance of i)fjQ pounds for pas:-;engers or mail: 
make thP machine emincutly suited for commercial Ui'f'. 

The :l\Iodel B. B.-1 is ·similar in desigu to the B.-1 but somewhat 
smaller, being powered with the IIall-S(~ott Liberty--!. It has a wing 
spread of 45 feet G inches, a high speed of SG miles per hour, a land
ing speed of 34 miles per hour, gasoline capacity for three hours M 

high speed, will climb 3,400 feet in ten minutes, and bas a passenger 
allowance of 500 pounds. These models have found great favor in 
the N orthwcst, the former for heavy commercial work, and the 
later as a sportsman's model. 

n is of interest to note that in order to complete the field of aero
nautical development, the Boeing Company became the sole licenser:; 
for the construction of the sea sled under the Hickman patents. Due 
to their high speed and great seaworthiness, these craft were used 
extensively hy the Navy as rcscne boats in connection with thC' Air 
Stations. Boats of this type were completed just before the Armistice 
was signed for use as torpedo carriers. Being of economical eou
struc'tion, and yet carrying a charge capable of sinking a capital ship. 
their offensive value was indeed great. ..A. larger type was developed 
from the deck of which land airplanes were flown with gTeat success. 
This type of boat was intended for use in connection with the larger, 
types of bombing planes, the plan being to deliver the plane close to ' 
the. German submarine bases of the North Sea, near which it could 
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be launched into the air with fnll supply of ~-m~olin<' aJI(l bomb!;. 
This eliminated the long flights nc>ef•ssm·,v without. t lw SPa sl<·d c>qttip
ment. 

Because of it=' high speed awl :-;c>awortltinP~:o:. tl1P "PH ~lP<l i~ wrll 
suited to pleasure and c>ommc>reial usc>s. nwl the Boc>ing Compan,Y is 
now ~eYcloping thP tc>rritory compri:-;ing th<• wc>:.:t<'rn SP('tinll of the 
United Statc•s nnd ..Ala~ka, alHl the> iwmlar possc>~~in11s i11 the> Paeifie. 

The same interest and patrioti:-:m shown hy tlH' Boc>iug organiza
tion during thf• war is 11ow lwinp: dir<·et<•d toward the> d,,, .. l'lnpment 
of commercial aviation in all its hrauclws. The> high standard of 
workmanship that mad<· Boc>ing planP:-: uotahly l'lH'ec>s~ful clnrinp: that. 
period will he maintainc·d through fuhtr<' y<•ars. 

The Boeing organization- school<'d iu tlH• <'Xaeting rPqnin·nwnts 
of war operation- will he availahl<' to thc> eommc>reial nsc>r of air
craft, while the same undying faith in the futnrc of :wronanti<·s that 
led to the original formation of the eompnn,v will keep it. in the 
forefront of aeronautical development. 

, 
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l. Dorothy Dalton ready for a flight in the Curtiss Seagull. 2. Cu rti ss Seagull 
over · the bay at Port YVashington, L. I. 3. Curtiss Sea.gu ll on the ways. 
4: Curtiss Seagull in flight. 
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Ix the history of aircraft m:mlfacture X m·ember 11th, 1918, will 
be less important as the ending of the war than as the beginning of 
peace. 

Particularly has this h<'cn true of the Curtiss .. organization with 
its experimental and production forccs. ~ 

While bctter preparPd than ewr before to produce the accurate 
and progrt>ssive work demandl'd hy military aviation, it has been 
exten~in•ly OCC'upied durin~ thc> last tw<'ln' months in meeting de
mands for commercial aeroplanes. TllC' successful accomplishment 
by the Xavy-Cnrtiss .J: flying boat, of the first transatlantic flight and 
the setting of new world"s climb and altitude records by the Curtiss 
Wasp, link Curtiss design and prodnetion with two of the greatest 
scientific achievements of the ~·ear~ both involdng rnited States 
X av:v aircraft. 

On the otlwr hand, the indm:trial accompli:'ihment. if entirely dif
ferent, has lwcn of at···least a:'i great a significance. 1.: nder the di
rection of Curtiss Ex<'entin•s the s<'vere batth' plane has been trans
formed into tlw npholsf<•red aerial limousin<'. Tlie machine gun has 
made way for tlw self start<'r. .And Curtiss production has put the 
fuel cost of tlyiug on a lmsim•ss hasis, <'stablislwd au international 
ciystem of lleal<'rs and distributors. nud provided for public use five 
distinct commercial typl'S of aircraft. 

GOVER:'DIEN'T WORK IX 1\11!) 

At the conclusion of the wnr the nine Curtiss production plants of 
the Curtiss Aeroplane and )[otor Corporation nud the experimental 
plant of the Curtis::; Engineering Corporation were busy with govern
ment orders. 

It was cvid<>nt that with coutracts for four X. C. boats, a number 
of H.-Hi's. H. S.-3's, and ~I. E.'s with H. A. hydro-aeroplanes and 
.18-B aud 18-T spe!'d aeroplaul's, the <'Xlwrinwntal plant would have 
government work on its floors for months to eonw. 

The production plants, howcwr, working on standard jobs, could 
finish their large contract::; quickl.'·· It was accordingly necessary to 
face the fact that with lessening government orders the Curtiss Aero
plane and 1\Iotor Corporation, the production branch of the organiza
tion, must retire from active work or reorganize and find and sup
ply markets for commercial aircraft. The question of retirement 
was not considered. Reorganization for peace time aviation was 
begun .. 
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1. A corner of the Chemical and 'Metallurgical laboratory, Curtiss Garden City 
Plant. 2. Collector end of seven -foot Curtiss wincl tunn el, Garden City. 
3 . Balan ce of seven -foot wind tunne l, l1y ·wh ich · wii1d pres~ures on mode] · 
are recorded. 4 . The modPl shop, Curtiss Garden City, Research Departm~_n t . 
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John X. Willy~ and Glenn H. Curtis;:;. the leader:; in the Curtiss 
corporations, belicn•d in the immediate practicability of the commer
cial airplane. 

OHGAXIZATIOX OF l'tnDIER'CIAL A\"L\TIOX 

)fr. Curtis=-, n:,:soeiatC'd with a dation :>inc(' 1 fiO-t-. fl.wr of the first 
aerophnw to mak<' a publicly annonnr<'tl flight in th(' Fnited States, 
and invPntor of the hydro-aeroplane and tlw flying boat, had ne,·er 
regarded tlw airplau(' as a pnr<·ly mi1it:u.'· or Pxhibitinn marhin<'. ..:\.s 
early as Hl1!~ a four pa=-s('H;,rt>r fl,'·ing boat of hi:,: d('::;i~1l and con
struction had lwPn usC'd hy Harold :\lrC'ormiC'k to eommnt<' b('twe<'n 
Lak<' ForC'st and Chicago. C'nrti,.:,.: iH'rnpl:m<'s had <'arri('(l mail as 
early as 11Hl. I 11 1 !11 !i )[ r. Curtiss tm·upd with full C'onfid<'HCl' to a 
task iu which lw ha1l alwa.'·;; bPPn iHtl'rC'stPd and whieh now seemed 
capable of sati:;faC'tor_,. romph•tio11: the d<.'siguing of S)WC'ial types of 
aircraft for praetic·a 1 ]WHC'l' us<';;. 

11Ir. Willy:; brong·ht to tlw prohh•m of organization for th<' produc
tion :nul mark<'tiug of th<'S<' m:whin<';; a long and sucet>ssfnl experience 
with the antomobilP indnstry. 

\Vith him \Y. ""· 1lonHtain. as first YieP-Pre:;;idC'nt nncl GC'nC'ral 
)fanager. as:;umt•d rt>spo11sibility for p<'aeC' time d<'Y<'lopm<'nt. The 
lmsiness of making :wroplnn<'" i;; ~tilln<'w. FPw who make their first 
flight realiz<' tlw importance of a skilful l'XC'eutiY<' in tlw successful 
launching of a fly a bout or :wria 1 1 imonsin<'. )[ r. )[ onntain brought 
to the Curtiss organization tri('d and Ya lua hl<' <'X<'<'Utin~ <'X})('l'ienc<'. 
He has lwen a pow{'rful din•<"ting inthH•neP in tlw C'::-tnblishment of 
the Curtiss C'orporations upon a penc<' tinw business basis. Chnrl£'s 
)[. lllnnly, Oil<' of his assistants, wns the dP::-ig1wr of thP motor for 
Langley's aProdronw, and nn <'X<'cuti\·<' and eonsulting engineer iden
tifit>d with the Curtiss org·anization for many .'·ears. 

J·:XTEXSIOX OF Cl"TITISS ACTTYITIES 

Important deYC'lopmcnt in tlw Cprtiss Sa1Ps DC'partnl('nt now began 
under the new Sales :Manager. J olm P. Davies. Form<'rl~· Officer in 
Charge of Kight Flying at Ellington Field, Texas, and later special 
American representatiYe abroad for the stud.'· of night flying at the 
European fronts, lir. Davies had considC'rable practieal experience 
with fl~·ing and general aeronautical questions. Under his direction 
the Sales Departnwnt establisllC'd Curtiss d<'nlers and distributors 
throughout the United States, in Europe, ,J npan, and_ the Philippines. 



l. Interior of tl1 e Curti ss . Eagle, fir s t inte r c ity aeri a l lin e r p ower ed with th ree 
Curti ss S ix, 150 . h .p. m oto rs . 2 . . Bert Acosta at the wh ee l o f th e Curt i";; 
e ig ht-passenger Eagle. 3. Curti ss Eagle in flight . 4 a nd 5 . Ge nera l v iews 
of Curti ss Eagle, . ~howing .side entrance door, r emovable .steps and power 
plant. - ·· · 
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\\l1il h i I relirninary \\·ork wa- beiuo· c mpleted th e D epartment 
of ]:!.du at ion a nd ales Prom tion , a, 1 axt of th · al - or o·ani zitt ion 
b gaJl a yjo·or ou - campn ip:n nn dcr Fny I .. Fa m·otc in pnblic education 
thr u ·h a r I lan e publicit.\· , and in adYer ti:- ing ' l e~ i gned to com·in ·e 
th bu~ in s. and p lca sm e w rlrl of the imm -d iat pra t icabili ty of 
th aer I lau · for peac t im e . ni e. 

n April -H h, JflHl , the fi rst omm · r ial .m tis, flyiuo· boat left 
tJ Gm· 1 n ·i t_,. factory - th th r pa ,eno· r fly ing b at ;':J c~gvll. 

On \pril 1 :2-th l\')1 9_. wa s m a le t he fi r ::: t fl ight of the fi.rst Curtiss 
mn r ia l <ICroplnnc fo r 1 010 .- the t in c pass · no·er O·riole. It is a 

matt r f intor e .. t that t he. c ·eem to hnn b en the firt post-war com.
me1·ci al de i ·ns fo r both marin and land flying put to Tegul ar use in 
any oun try. 

I ll app ::n-anc a11 d perfo rrnau e th ey announced a new er a. 
" [ak · i t vafe" and " l\L1l-: e i t omfor tablc" had been the demand:: 
of th bu in c. \vorl cl. T lt c D C\\- nrtiss de ig·ns paraJleled the com
fort of th au tomol il e, r educed materi all y the cost of oper at ion, g:~n e 
new td c and stabili tv for even ·da,· flvin~: and increased the avail· 

,) ' I ~ o. ._ '-

abl peed of theiT t. ·pe. 

K EW .\ EROXAlJTIC.\ L TYPES 

The 0 1"io le, fo r instnnce, offered clean lines, enamel finish for the 
body, and a pleasing .color h armony of orange and :yello'' . B m eans 
of a side door opening on the lower \vi.ng, entrance into the passen
geT compartmc11 t \vas m ade simple and easy. A touch of the self-
tart,r butto11 set the eng ine in m ot ion . Cushioned compartments 

afforded comfortable sea ting, and specially designed windshields re
duced motor noise and pract icall y elimin ated the \vinrl pressure. 

1overing a ground space of onl y BG f eet for span and 23 f eet for 
over all length , the n ew aeroplane h ad a peed of 06 miles per hour 
1vi.tb the 150 h or se-power K.-G motor. Thi s meant a fu el cost of from 
3%o to LJ: cen ts per mile of straight fl_yiHg, or from a cent to a cent 
au d [ L third f or each passenger per mile. With transportation figured 
on a mileage basis the new aer oplane was. thus able to offer service at a 
reasonable cost. At the same time it was, thanks to the construction 
of its body, a sturdy m achine ca pable of r esisting the roughest l}sage. 

\Vhat the 0Tiole r epresented in the over-the-land fly ing, the Curti~s · 
Seagull r epresented in practical marine aviation. Like the 01·iole, 
it added to capacity without increasing power. It was equipped 
with a self starter. Entrance r equired merely the stepping from 



J 

l. OriQle · Fus~lage~-,-C~n·tiss Bu:fl'alo Plant. 2. Curti.ss Six Motors being in· 
stalled in 'Curtiss Orioles. · 3. Curtiss J.N.'s in process of relmilding·. Orioles 
in background,. ·4. Seagulls on floor of Curtiss Ga.rden City Plant-Curtis~ 
Scooter · in Center. '5. ' Curtiss Panel and Fuselage Departments. 
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the ·• running board '' of the lower wing into thP comfortable com
partment of the boat hull. whert~ thrPc seats were arranged for pilot 
and passengpr:.;. The re~ult of a long e\"olution in 1t,Ying boat build
ing~ till' Seagull parallPlPd in ~mall unit coustruetion what the X. C.'s 
represented in larp:Pr unit~. 1 ts hull .• finished in mahogan.v planking. 
was suflicif'Btly :-:turdy tn ritl<' rough watPr with safet.'·· Employing 
Curtiss K.-li motnrs it fl<'w at a spP('(l of 7G miles per hour. 

TIL\X~FEH OJ•' t;O\"EJ:X~IEXT AEI:Ol'LA'XE~ 

'Vith thC'S<' two typ<'s r<'ady for quantity production and the eight 
passenf!<'l' C'nrtiss l!i'arfle in proeC'ss of construction for ns<' as an aerial 
liiH'r. ( 'nrtis:'> prospf'(•t:-: for c•ommPrt·ial flying W<'r<' rC'markably prom
iRing.· L>Pal<'rs :ind di:-:trilmtor:-: wPr<' lmsy hy <'arly snmm<'r at At
lantie City. Boston~ Los ...:\np:Plcs. ~an l >i<'p:o. Chicago. and other 
citir:s, whil£> th<.' org-anization of npw hrnneh officPs proceeded rapidly. 
Abroad a South ..:\nwricnn mission. compost'<! of C. ''· "yebster, 
Lawl"<'Il<'<' L<'nn, and Orton Hoon•I', was actiY<' by .T nl.Y demonstrating 
tlw C'nrtis;:. Oriole. Seagull .. and lVasp. :mel inn•stigating South 
Ameri<·an at·rnplanp uwrkPts . 

....\.t tltis junetnre tlw comnH•rcial :wiation outlook was nff<'cted h.v 
an important aetion on tlw pnrt nf the Govprnnwnt. 

Pence found thl' ..-\rmv Air ~<'ITic<' with thousands of traii1ing 
plant~s and motor~. Fm.' m:my of tlws£> no legitimate gm·ernmental 
ust~ could he found. 1 t was dPcidt>d to dispose of tlwm. 

'Vith th£> qlwstion of markl'ting. howpwr, came th<' question of 
pn·paration for :,;all'. )[:my of th<' machines nnd motm·,;; hnd been 
used. The Gon•rnmPnt was not in a position to rebuild them. To 
sell them without guarant<>l' among unknown lmyers would h£>· to reap 
n harvest of necidents nnd rPtard tlw dc,·elnpnwnt of flying. The 
furnishing of spare parts~ ton, rPprPsc>ntl'<l :m important problem. 

It accordingly seem<'d ndvisa hlP to spll th<' Pntire lot to some one r<'
sponsiblc who would uml<•rtnkP to ovPrhnnlmotors nnd rebuild engines 
and planes before disposing of tlwm, and would guar:mtce a future 
supply of spares. 

The Cmtiss · Aeroplmw nnd l\fotor Corporation, as the company 
which had manufactured the major portion of the equipment to be 
sold, was a logical buyer and distributor of material, and with 
others was o·iven the opportunitv of buyino· the 2:0vernment ma-

' b • .l .. b ......... 

ehines. ....<\.fter a careful inventory by Curtiss and Government 
engineers, !111 ngreement wns reached. The qn<'stion of whether the 

---~----
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1. Dr. Brewster of Beaver City, Iowa, ·and his Curtiss J.N. 2. Curtiss J.~.:s 
for Spearmint deliveries . 3. Curtiss Model .J.N.-4-D.-2. 4.- A lfred Decker 
and Cohn Aerial Delivery service. 5. Curtiss HA Mail Plane. 6: Mary 
Hoberts Rinehart in the cockpit of a Curti ss airplane. 7. Curti ss .R .-4-L . .M. 
Mair Plane. 8. ·capt.· Hid1ard De1Yew ; He a~ ·of- Curtiss' ·Flying" School, Ga.r
den City, L. I. 9. C. S. Jones, Assistant Cluef of Curtiss Flying Operations. 
10. Curtiss Aerial Taxi Service. 
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number of aeroplan - ull be cl i spo~ cl of au cloT at hes itation. It 
\\ a fel y tb urri ompan i , , h wr ,· -r tba the benefit · bou.nd 
to ac ru t th e inclustr_v t lnou crh the pr I r pr eparation for the 
mark t :f t b s I bncs and m tor i' 1 y , om ne r pon ible and tbe 
e ta l 1i _bm -n of <I r on nn t ical tr ad e on a s nnd 1 a i ou tweio·hed the 
cli:ffi nl ti to b en ·oun trrc l. 

l7 0 l ' H . . \ 1-:ROPLt\:\'E V R PE \ E TI-:'-f.£ FI,YIX r 

Dm:in · snmmrr of Hll!) th tr an f r of ::1 m1mb r of planes 
wa mp1 t d, bu t it wa n t un til w -11 int thr faJJ th at t h o·o -.;- rn
ment pr p rt_,- a a wh ole ma. ' b sa id t h:w b en put at t he disposal 
ofth · ur ti s ellin o· ro·an ization. 

Tb ~ army trainino· planes, for the m ost pa t Curtis~ J. N . -s \Vere 
by th ir de~ ign adapted to pea e s ni ce. Buil t to withstand the h aTCl . 
kJ ck of training the.· ·wer e cal culated to me t the wear and tear of 
daiJ. ' bu in ':'::; or pleasure serv ice. The ir e1win s repre en ted fuel 

conom . T he co t p rice was con iderabl_y lo\Yer than that of anv 
th r high clas::; machines pnt upon th , a ron au t ical market. The:v 

offeTed the r eturning military :wi r~tor :111 01 por tuni ty to own and fl :v 
an aeroplane which he h ad growTI to trust and appreciate during a 
period of sh·ess. 

V\i th O-rioles, 1 'eagulls, Cnrt iss J. N .-4's, and J.-1 ' s ·with Curt iss 
0. X .-5 motors avr~ il able, the Sales Depar trnent now b ad four distinct 
aeronautical types to of-fer the public for commercia] u . e. 

ACTIVITY OF C uRTISS PLANES 

It is impossible h er e to trace in detail the activity of the Curtiss 
Aeroplnne and J\I otor Corpor at ion between :March and D ecember, 
1919, embracing as it does the many r ecords established by Curtiss 
dealer s and di stributor s. On March 12th , 1 910, Robnd R ohlfs macle 
for J~ord and Taylor of New York C ity, the first commercial delivery 
of dry goods, transporting 150 pounds of merch andise from Roosevelt 
Field, l'l!ineola, to Pelham B ay, New York, in 15 minutes. Under 

· Lieutenant-Commander Scofield of the Third Naval District the prac
ticabili ty of the aerial ambulance was shown when a Curtiss flying 
boat transported a wounded officer from F ar Rocka·way to St. Luke's 
hospital , 113th Str eet and North River. Such demonstrations as the 
first aeri al delivery of typewriters (Atlantic City, April 30th) by a 

' Cmtiss Sengull, the first r egular clothing deliveries (Alfred Decker 
a:q d Co1m, Chi cago, June 3rd following) in Curtiss J. N.'s, the first 
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The Curtiss Oriole -l. Ori olP pa ssenge r compa rtm ents 
vV'ashingto:n -,-J; ilo t..J'nuL (;o!lins and t he Cuha,n 
- J. A . M1Jn(;'J1. (i , Pi i rJt \-\'. H. ?vl c:'v{I)IJCII . 1·r•T•l!·r 
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m·o·eon to patien t in th sam mach ine by Dr. F . A. Brew
a\· r 'i ty , I owa ii.Iay :.-!th an d the in ter it ' flight of Mrs. 
'ox and her on in a ' \ u ti Oriol f r JTl Houston, T exas, 

w Y rk ' ity c mpl ete l 0 t ber - tb withou t plane or motor 
difficult:· f any sort are t;·pical of \d1 nt ha · b en ccmring. 

In th A r nau t ical OIW nli n t -' t at .Atlau t i it) in Ma ', 
191 , t!J Tiole \\"On firt priz f r "'I · d a11d r li abili ty. · Partici
patin ·in th N e\\" York- T or onto r lial ilit_y rae , Auo·u t ~ ~th-29th, 
a Otu ti K- · 1·iole, p iloted by R l and RobH , t ok first prize for 
both r ]i n i.li ty nncl · I e l amono· ciYilinn t;1 e . , cond fourth, 
ixth, and eighth prizes wer e taken by urt i ~' J. N . 0. X .-O·rioles) 

and a mti -motor ed J .-1 for Teli abilitv and ' -cood and third prizes 
for peed by a Curtis 0 . X .-O.,.iole and a urti , J . :N .-4-D. 

FIRST DAILY r ~SSENGEH- ARHYi t -G SERVICE 

Betwe n an P -dro and Catali na I ' land th - Chaplin-Curtiss Air
craft Cor por at ion initiated on J nl .J 15th the first daily aerial passen
g r carrying ser vice. The Curti s j eag11Zl \\a s the plane emplo,; eel. 
Durin o· eptember the deli Yer. ' of a complete moving picture outfit 
from Lo Angeles to the ranch of W . R . H earst was made from Los 
Angele b) the Chaplin-Curti ss A ircraft Corporation f or the Los 
Angeles E xamine·r. The W rigley Spearmint Compan.') has used a 
number of C nrtiss J . N .'s for adver ti ing and sales purposes. Oil 
men in T exas and Oklahoma, ranchers in Montana and Iowa, theatri
cal circuit , movie player s, news and photo servi ces in N ew York have 
used Curtiss machines during the past year for inspect ion, adminis
tration, and publicity purposes. \ iVell-known exhibition flyers such 
as E ddie Stinson, Ormer Locklear, and Ruth L aw, have been u sing 
machines of the Curtiss J. N. type for exhib it ion and passenger carry
ing ·work, while other s, such as :Major S. E. Parker and Captfl. in H. T. 
Vhlcox, have used the Curtiss Sea.gtlll . ~ndoubtedly hundreds of 
thousands of people have made flights in such aer oplanes and fl ying 
boats during the last eight months. At Atlantic City alone, 2,500 
ascended in two Seagulls at the Curtiss flying station. 

NE Vl AERONAUTICAL MOTORS 

In this commercial activity Curtiss planes · have depended upon 
Curtiss motors. The 0. X.-5, 90 horse-power engine had been nsed 
\vith the Curtiss J. N . by the majority of army flyers in their primary 
training. The n ew Curti ss K.-6, 150 horse-power motor, had been 



l. John N. Will ys . 2. Gl enn H. Curtiss . 3. vV. vV. Mountain . 4. F . H. Russell. 
5. R. \V. Moore. 
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den•loped during l!H~~ togC'tht·r with the 400 horse-power Curtiss 
K.-12 motor. On )lar<'h lith. 1 !H !I~ tlw adaptation nf these motors 
to standardizl'd produetion for eoHmll'reial use was takt•n up by F. R. 
Porter as C'hil'f )lotor Enginet>r for the Curtiss .:\t>roplnnc and 
~[otor Corporatio11. Th<' work of tlH• ('urti:::s K.-1 ~ was done in con
JI(•etion with the Curtiss \rasp in ;:pP<'d and altitlllh' tlyinp:. Tht> 
150 horsc-powPr Curtiss K.-ti render('d continuous, su<'e<'s:::fnl S<'lTic<' 
in hoth tlw Oriole and .')'eagull. Its run of 2-f•OO mih•s frmn Houston 

1.. to Xew York in l\fr:::. ~. E. .T. Cnx~s Oriole without P\"l'n tlw ehanp:
ing of a spark plug is unique. Other perform:mcp,; with which 
it was assoeiated Wl'rl' the' flight of H. \\~. Hubhanl's Oriole through 
Oklahoma. )l ississippi. and T<'nncsS<'P of 1.~00 mik,- of •· abso
lutely satisfactor.v .. tl~·in~, and thP remarkablP p<'rformaB<'<' of ·a 
8eagull pilot<~d h~· '"· 11. Blair for the Thompson Aircraft Com
pany from :X t•w York to 1 )etroit via the Hudson, Barge Canal, and 
Great Lakes,- 700 miles in all. 
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Tlw establ islmwnt of a ll<'W industr.v- as commereial a<'ronautics 
was in .January. 1!11 \I- in tll<' t<•eth of difficultiei' t'an not be a matter 
of hazard. The succPss of the Curtis:; .A('roplan<' and )[otor Cor
poration~ tlw production arm, was possibk onl.'' becanse of tht' effi
cient sciPntific S<'rvicc of the Curtiss Engin<'ering Corporation. This 
experimental hranch of the Curtiss organization drew up the designs 
for the Curtiss Oriole. i:-!eagull, and Eagle. At the same time it was 
rn~ap:ctl in otlwr work widely affecting peace tinw nvintion and the 
progrc•ss of military and other govPrnmcntal flying. 

Tlw En~ilwPrinp: Corporntion took form under the personal direc
tion of )[r. Cnrtiss. In l!HS he establish<'d laboratories nnd fnctory 
at Garden City, and carried on in them tlw building of the N. C.'s, 
t lw spP<'<l tri plane nnd bi plnnc, th(' Cnrtiss K.-G and K.-12 motors, etc. 

During the course of the war, the I~urgess Company of :Marblehca4, 
:Massachusetts, became associated with the Curtiss Aeroplane and 
:Motor Corporation, and some time after the Curtiss Engineering 
Corporation had begun its activities, Frank H. Russell, President of 
the Burgess Company, joined :Mr. Curtiss at Garden City as Vice
pr<'sidcnt and General :Mnnap:Pr. During tlw war he was president 
of the Manufacturers Aircraft Association. On retiring as president 
lte was cleeh·d secretary of the Associntion. 
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THE LTHTI::;S WIXlJ 'ITXXELS 

The equipment of the Euginceriug Corporation for :u•rnuautical 
research and <'X]Wl'•i menta 1 prod net ion 11!111 lwen 11 ot a 1 itt ]p r0spo11si hie 
for the remarkable work done on the X. c.~s. the spPPd maehine-3~ and 
the new motors. PPrhaps the most imporh111t ft•atiiJ'<' of this equip
ment was the wiud tumw] lmiidiug. I I Prt• tln·pp win<I tunll<'l;:,
seven, four, nnd two fc>et l'<'SJI<>etin•ly, lwn• hP<'II in 11:'<'. .\l.,,.;t im
portant of tlwH<~ is the sevPn font hmnPI. ]llit in nJH'ration ·"larC'h :?tith. 
1 !H fJ. Seventy f0Pt i 11 0\"<'1':1 11 l<>ugt h, a w I from :'<'\'Pll to Sl'\'t •ntPI.'ll 
feet in dimnet<'r, it is lH'liPved to hP the larg<·st wind tHIIH<'l in thl' 
world. Prior to its eo11structiou data was gatlH•n•d t•ont·Prn i Ill! all 
notable wind tumtPls both in tll<' Unit<•d Statp,.; awl abroad. F:'ill!! 
this material as a point of dcpartnr<', <'m·ti,.;s <)p;:ip.·IH'r;: madP uotahh• 
improvements in wind tnnne} design 0\'Pl' C'Xistinp.· typ<'S. r11 par
ticular the eonst:mcv of air flow wa;: iw•r<'HSP<L Tht> l'<'Illarkal,h· nni-

•' . 
form velocity distribution in the air current of tlte new tnmlPl hail 
insured an unprecedented accuraey in the lll<'asur<·meut of wind 
forces. 

'Vind tmmels, which producP for sma1l modPl;: eondit inns paraliC' l
ing those of flight, and provid<' for the prediction of th<· perfm·Hwncl' 
of an airplane ns a whole, or the efficic•n('y of au,v part of it, ar<' he
coming of increasing scientific value. I 11 thP Curtiss laiJm•atory 
100. per cent. results have he0n obtained in foretPlling tlw g'('Jter:tl 
behavior of Curtiss aircraft. The .wind tnmwl work has be<'n nndt•r 
Dr. J. G. Coffin, Assistant DireCtor of Resenrf'h a111l fornwrly .As:<o
ciate Professor of Physics iu thP College of the City of Xew York. 
A graduate of the J.Iassaclmsctts Institute of TPPlmology. T>r. Coffin 
has for years given his attention to questions of "rnthemati<'s aml 
Physics, and has made an iutcnsive study of nProd_vHami('al problems. 

Wf::\'D TUNNEL PRACTISE ANI> RESULTS 

UndC'r his dircdion the Curtiss J.Totl<'l Shop hn,.; d<>vC'lop<'d to n 
high point of efficiency. Here aeroplane models and models of :wro
plane elements are made by skilled craftsmen for wind tumwl us<'. 
Varying in span from a foot to three feet, these miniature acroplancs 
and flying boats, wrought in mahogany and aluminum, are accnratl' 
to thousandths of an inch. Built to the engineering designs for n 
contemplated machine, they arc set np in the experimental chamber 
of the wind tunnel npon a spindle connected with a specially design<'d 
balance below. The speed· of the air which is drawn past the motlt>l 
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is determined by the action of a_ special propeller driven h,v a 400 
horse-power motor. This motor is elc>ctricall~r controlled from the 
experim.cntal chamber, and can fu r11 ish au.v SJK>ed <h·si red, even to 
velocities approaching 100 milcR per lwnr. Th<·sc :o;pPNls arc nc
curately measured hy means of a 11ew typc> of ahsolnte pre;;:snr<> gauge. 

The balance can record wind pressnrPs in all 1lesired dire<'tions to 
.0001 of a pound. Hcsults ar<• thus obtained whieh afford tlw basis 
for almost any knowledge touching tht> PHiciPncy of aircraft. ~hapes 
of wings can be tcstPd for lifting capac~ity and for deadhPad rl'i'ist
ance. The efficiency of a fuselage shape (•an he 1letermined. Tlw 
pressures on the aeropla11P in auy positiou can lw r1·corded. Stability. 
head resishmce, action of rudder aml Plevator, lwluwior of strPam
line wires, air driven gasoliue pumps, <>h-., lwcmtH' 110 louw·r matters 
of doubt, for they can lw sctth•d in the lahoratnry prl'limiuary to 
any field work. As a result new Curtiss maehinPs perform likt~ sea
soned types, showing that the aeroplane has hcen r('duePil to a probh•m 
like the railroad bridge, and soh·ed m laboratory and factory pre
liminary to its first actual use. 

TESTS FOH .\EHOl'LAXE ::.IATI•:HIALS 

Another important part of scientific equipment usPd h,v the Cnrti~s 
Enginccriug Corporation was the Chcmieal and )lptallnrgieal He
search Laboratory. IIere tests 011 wood, metal, " dopp.'' cotton, etc.~ 
were scientifically carri(•d out. Exact knowlPdge was made possibl<' 
of the quality a11d hcuce the perform.ance of every part of the aNO· 

plane. This, cheeked agaiust the stresses as fip;lll'Pd from the witH! 
tunnel data, insured a high factor of safety in Curtiss machinPs which 
made their construction as reliable as the scientifically erected bridge 
or tunnel to which the modern passenger daily trnsts himself. 

Nor has equipment for motor development bcPn ucglectcd. During 
the past year two new Curtiss motors, the Curtiss Six and the Curtisg 
TwPlvc, lmve been evolved. These reprPscnt a re-designing for com
mercial production purposes of the Curtiss K.-6 and K.-12 aeronauti
cal Pngincs. They have been developed under Chief :Motor Engineer 
F. R. Porter, who was Chief :Motor Engineer at ~IcCook Field. 
Dayton, Ohio, during the war. Under Mr. Porter's direction the 
motor laboratory has been enlarged. A 400 horse-power Spragno 
dynamometer with its own power plant and a 50 horse-power Sprap:m• 
dynamometer for testing pumps, cam shafts, etc., have been installed. 
A torque stand, an exhaust system for carrying off all exhaust gases 
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l. Curti ss F ly ing Station, Atlantic City. 2. Norfolk News, Va., Curti ss Station. 
~{ . Curti ss A irpla n es at Garden City Field. 4. Flying Boat coming to the 
ways at Curti ss Port I'Vashington Station. 5. Curtiss Instructor and stu· 

· dent at Ga rd en City Fl:ying School, Captain H. I-I. Depew and Miss Laura, 
B romwell. 6. Curtiss Bufl'alo Flying Field with Orioles and JN's before 
the Hangar s . 



186 AmcRAFT YEAR BooK 

by underground conduits, a stock room and a maC'hinc ;,;hop are part 
of the equipment. All g:asolinC', oil, etc., employed in laboratory work 
is scientifically weighed and rc1mlts to date show that absolutely ne
curate tests for power, cowmmption, Pte., can be rnn. 

FJHST FLJOIIT ACHOHS TilE ATLAXTJC 

..._ 
, 

' I 

' ' 
In January, 1!)1!), the N. C.-2 has just IIW(k way on tlw floor of ! 

the N.-C. extensio11 of the Ganleu City plant. for th<• X. 0.-a. This 
flying boat with its sistc>r tlw N.C.-+ rPqnired thP work' of 800 Cnrti~s 
men and women until latP in .ApriL Jt is now wc>ll known that th<> 
United Stat0s Navy decided late in 1 !118 to emplo,v tlwsp gigantit• 
flying boat bombers in the cause of science. The first flight across 
the Atlantic, ~lay 1Gth-:.Hst, 1!11!1, is a story that Hll,Y sc·hoolboy eau 
tell. It is a tribute to the bravery and the skill of United Stat<>s -. 
Navy fliers. It was also an indication of the possibilities of commer-
cial aviation. Coming at the beginning of the first year of peace. 
it showed the scientific progress which the aeroplane had made dur-
ing four and a half years of war. It also rPv0aled th<· skill at the 
disposal of The Curtiss Companies in coujunctiou with the naval 
constructors. TheN. C.':-; were, in<lPed, an ilHl<•x to the charaeter and 
accomplishment of l\fr. Cm•tiss. Sinc0 hi:-; development of the sea
plane in 1!110-1D11, :Mr. Curtiss had led the worltl in h,ydro-aPro
planes and flying boats. It was significant that he should be asked to 
cooperate with government cugincers in 1!)17 in the designing of the 
largest heavier-than-air craft built for the United ~tates Aviation 
Service during the war, and the first aeroplane to eros:; the Atlantic. 

CURTISS :MAIL PLANES 

The Navy-Curtiss flying boats representee! only a part of the ac
tivity of the Curtiss Corporations. When the Aerial :\fail Service 
was initiated in 1\fay, 1918, the first planes used were Curtiss J. N.'s 
Two of these made their anniversary flights on l\Iay 1st, 1!)1!), indi
cating their high reliability under constant service. In the mean
while, however, other mail carriers had been devised by the Curtiss 
engineers. One of these was the Curtiss H.-4-L. 1\f. machine. With 
a mail compartment capable of carrying from 300 to 625 pounds 
of mail, this aeroplane maintained a speed of 123 miles an hour, and 
the six machines delivered between April and Aug·ust have stood 
up well under service. During August two other mail machines 
were delivered. These, the Curtiss H. A. aeroplanes, with a speed of 

'' 



i 
r. 

~ 

"' l 
I 

/ 

l 
/ 

( 

( 

' / 

,_ 

I 

O!'f iC.IAL 

1. Barogr a ph record of ·wasp altitude fli ght, Sept. 18, 1019. 2. Glenn H. Curtiss 
a nd Roland Rohlfs discussing the barograph of the world's altitude tlight, 
Sept. 18, 1910 . 3. Roland Rohlfs beside the Curtiss \~'asp in his specially 
designed suit for altitude work. 4. The Curtiss ·wasp taking off Sept. 18, 
for her altitude flight. 5 . The Curtiss vVasp-holder of the world's climb 
and altitude r ecords with Pilot Roland Rohlfs. 
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1-!5 miles per hour, have made records in the· .\erial )fail ~er,·i.ce 

in the short time in which they have been in use. 
The HA hydro-aeroplane was another type built ,Juring the year 

1919. It had already been gi,·en trial flights in the early part of 
the year, showing a speed of 1:31 miles per hour with full load. 
the fastest rate of travel recorded for a seapl:me. Tln·e(• of tlw~c 
Curtiss designs were delivered to the United Stat<·s Xm·y lwtwePn 
April and ,T nly, 1!)1 D. 

A number of aeroplanes and Hying boats were also constructed for 
the Navy in quantity. A new navy type of flying boat, the II. ~.-3 
long distance bomber of 7-! foot wing span- was dt>l i ,·en·d in 
quantity between :May 17th and August 1st. Bl't\\'c•eB the signing 
of the Armistice and the end of January, se\'(•lJteen H.-Hrs- tlying 
boats of fJG foot wing span- were also cmnpleted. 

llEVELOP~lEXT OF Till•: "'ASP 

With the exception of the K. C.'s, howen'r, none of these types 
represented such progTess in aeronautical design for the purely ::;eil•n
tific and military purposes as the Curtiss Wasp and the Curtiss 
IJ o1·net. 

Curtiss executives have always considered speed to be the prime 
characteristic of the aeroplane. As speed rates shot to 7 5~ !10, 1 00~ 
and evei1 1-J.O miles an hour they were still convinced, as they are to
day, that the limits of aircraft with regard to velocity had by 110 

means been reached. During the war they had initiated work upon 
a speed plane both in ti·iplane and biplane form. The former had 
been tried out July 5th, 1918, with success, but refinements designed 
to increase an already remarkable performance delayed tests on the 
:final machine until the spring of 1010. In flights made at thi::; timC' 
by Roland Rohlfs a speed was achieved of 162 miles per honr with 
two men and a full military load. A climb of 12,000 feet in tC'n 
minutes with full load and 16,000 feet in ten minutes with pnrt 
load was obtained. 

Even at this time it was known that the Wasp had altitude possi· 
bilities. Pilot Rohlfs climbed in :March, Hn9, to a height of 2li~000 
feet, and descended only because of a failure on the part of his 
oxygen apparatus. It was decided, accordingly, to try for a worhF::: 
altitude record, and a special model was designed whose incrensC'd 
wing surface raised the design ceiling from 30,000 to 35,000 feet. 
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l. C. l.l. ::\Jan ly . 2. Vi' . L. Gilmor e. 3. FaY L. Faurote. 4 . J . P. Davies. 
5. F . R. Po r ter . 6. Dr.· J. G. Coffin . 
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.\. 1\EW WOULI>'S ALTITlTilE J:ECOI:D 

Three altitude flights were made by Pilot Rohlf::; with this ma
chine. All three were made with standard ftwl:-; and without :=-pecinl 
plane or motor acc<>ssoriPs. ThP first, .July :wth, l!llfl_. Sf't. a new 
American altitude rc•cord of :J0,-1-00 feet. I 11 ab:';t>Bce of Yc>rification 
of I .. icut. Casale's mark of 3:3,100 ft>et claimed on .Tmw l-1-th. at 
Villacoublay, FrancP, this :=;ecmcd also to he a world's height mark. 
Rohlfs followed this flight, which he considPrcd unsatisfactory. with 
a secoud though n11official flight on Sf'ptc>mlwr 1-1-th. On this oc
casion he ascended to an elevation of 3-l-,200 fcf'1. On SPptf'mhcr 
18th, he made his third attempt. In the presence of gon~rument. 
Aero Club, and Curtiss oflieiuls he ldt Hoosc\·Plt HPl1l to rc>aeh an 
elevation of 34,010 feet, or DO feet less than the design cc>iling of 
the machine. 

"Did it this time, all right," was his first word:=; on rPaching the 
ground. 

As Lieut. Casale's altitudP wa,; read from a barograph tmcorn•ctt•d 
for temperature, in accordance with European practise>, the reading 
from Rohlfs' barograph of 34,!)10 feet, as calibratc>d by the U. S. 
Bureau of Standards, is thP only one which can be compared with it 
and is 1810 feet better. 

"With all corrections made in Rohlf's barograph, an official mini
mum altitude of 32,450 was g-ranted by the Bnrc>an of ~tandards. 

Whether European or American practise is followed Rohlfs thus 
holds the world's altitude record. 

On the following day the ·wasp made a test flight for climb: and 
was officially granted a record of 20,000 feet in ten minutes. 

Like the Navy-Curtiss flying boats, the seven aeroplanes of the 
Wasp type which the factory produced this year for the Amc>rican 
and the Bolivian Governments were a demonstration of what scientific 
equipment and skilled workers could accomplish. 

The·. vVasp was a study in scientific aeronautical construction. 
The Curtiss-ply fuselage enabled the body of the machine to be 
molded into a streamline shape. Special wing construction made 
the planes of the Wasp reliable under the strong pressures resulting 
from her tremendous velocity. The Curtiss K.-12 400 horse-power 
motor, built in a form remarkably compact, and by a reduction gear 
raising the propeller shaft above the crankshaft, enabled the stream
lining of the nose to be effectively carried out. Streamline wires. 
streamline shock absorbers, and streamline arrangement of the radia-
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1. Curti ss K.-12 400 h.p. V ee type motor. 2. Curtiss l\'Jotor Laboratory at Gar
den City . 3. Curtiss O.X-5' !JO h.p. Vee type moto r. 4. Curtiss K.-G 150 

•.. h .p . Vert ical motor. 
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tors on the sides instead of the front of the :fu~ela~<', and enelosure of 
all control wire~, cut down hPad r<'si:-taw•c• to a rPJ~l:lrkable degree. 

\V. L. Gilmore, chief aPrcmantieal Pngin<'PI'. is in ehar~e of re
search, design, and CX]wrimcntal proclnetion. ~r r. Gilmore has 
been identifiell with :.Mr. Cnrti;;s in th<' clf'YPlopBlf'Bt of many Cnrtisc:: 
aeroplanes, and is prominent as a marine' Pngine and boat dPsigner. 

\Vhile worki11g as a 11 expl'riBH'Il ta I 1111 it undPr the direc-tion of the 
Curtiss Aeroplane and ~rotor Corporation on the problems of peace
time aviation, the Curtis~ En~inP<'riBg Corporation plans to enn
tinue the more strictly scientific devdop1nent of acroplam·;;~ hydr<r 
aeroplanes, flying boats and aeronautical mutors. 

III 

The designing of an aerial liner whic·h conhl he n~ecl as the tran"
portation unit in reg11l:u· passcng·er Parrying linPs hacl hcPn one of 
the first projects to which Curtiss executiYes had giw~n their att<>n
tion early in 191!). 

Their conception of the practical aeroplane for commercial pas
senger carrying was finally manifested in the plans for an eight pas
senger machine with an enclosed passenger cabin and a power plant 
of three Curtiss Six motors. Leaving the factory on .T nly 2-1-th, it 
soon proved that its contribution to commercial adation would be 
highly important. \Vithont sacrificin~ anything of the comfort and 
security which its lmilders had in mincl, it developed a spPed of \"HI 
miles per hour, proved an ability to maintain altitude on two mo
tors and showed a cruising radius from. 350 to 475 miles. 

AX AEHL\L J,DTOUSINE 

On September 27th, l!H9, the Curtiss intercity passenger carrier 
made its first public flight, carrying a number of editors and writer~ 
prominent in the scientific and aeronautical world~. The demon
stration was unanimously agreed to have showed the praeticabiJit,· 
of the machine for passenger service. " Steadier than any Puli
man," was the verdict of Evan J. David, editor of Flyin,r;. Enter
ing the capacious side door the first seven passengers found them
selves in a comfortable cabin, equipped with individual wicker seats, 

"' and looking through clear windows on the outside world. A touch 
of the self-starter button " turned over " each of the three motors. 
With three propellers revolving, the Eagle taxied across the field~ 
faced the wind, and in a few seconds was riding smoothly. _upon it. 
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'' ThP l:ulip,.; in our }l:ll't\":: ,.;aY!' Laurence La Tourt>ttc Drio·o·,;; Pre"i-
•J • • • . • bO"' ..., 

dent ,.f tht> AIIH'I'i<':lll Flyi11p: < 'luh, ··were particularly CJwhanted to 
discover that they ditl not han· to 1'<'1110\'e their hats. and that tlw 
pressure of tiH' wind ditl not t'\'t'll disturb thcit· hair!" Passengers 
emwcrscd with mu• ant)tht>t'. walked about from scat to scat. :md 
watched the world go bY b~ncath com·inced that commercial, ft"\ia-

'-'· ... 
tion, with the highc::;t spe1·d and the smoothest roadbed in the world, 
had arriwd in a tangible and thoronghl~, practicnl and delightful 
form. 

l'I:ACTJC.\L l>J-::\roX:-o:TIL\TlOX AT WASIIIXGTOX 

The flights of SeptPmber ~7th Wl'l'C followed by a number of 
others. So !'(•liable was the Eagle that it was decided to fly it, to
gether with thrPe Cnrtis:-; Orioles. to the national capital via Phila
delphia. ller<' it would he possible to make demonstrations with 
both machine>,.; which would bring: to the attention of Congress and 
other representative,; of the United State::; as well a::: of foreign go•
ernments, the year's progress in practical :n·iation. 

On Octol1Pr 2-l-th~ :w('ordinp:l,v, the Eagle. piloted by Bert Acosta~ 
left for \Ya:3hin,!:!.ion with three Curtiss Orioles and two Curtiss 
.T. N.'s. Stoppi1~g at Philadelphia. ~he made a number of demonstra
tion flip:hts. 

On October 2flth she r<>sumed her journey and~ nrriving at '\Yn.sh
ington, was bn~.v for ten days in the grt'atcst practical demonstratiOn 
of fl;ving ever known to have been mnde. Eighty-two flights were 
completed, four hundred and ninety-six pnssengers were carried, in 
the Eagle alone. Not :m accitlent in the air or on the gronndmarretl 
tl1c pcrformnnce. Under the skilful piloting of Bert Acosta the 
·machine thoroughly provetl her steady flying value: She iiew unde_r 
va1·ying nnd often nnf:n·orable weather conditions. Such pronn
ncnt '\Vashington residents as Second Assistant Postmaster General 
Praeg<.!r, in elt:ugc of the Aerial ~fail Service. Benedict Crowell, J:.s
Histant Secretary of '\Var, ~f rs. Newton D. Baker. Air Commodore 
L E. 0. Charlton, British Air Attache, ~Iajor General C. T. ~reno
her, lJirector of the Air Service, Senators C. S. Page, H. S. New,. I. 
L. Lenroot, antl dozens of other Cmwressmen, members of embassies 
and lerrations officers nnd secretarie~ in the aviation services of the 

O T) 0 1 f 
Army and ~ avy, etc., flew in the Eagle and the Orwles- a tota~ o 
85£). '\Vashinoton which had seen e\'erv military plane to date, was 

b ' • •. 

amazed by the new achievement which the Cm·tiss peace time planes 
recorded for its benefit. 
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This is the story of Curtiss planes during the year 1!)1!). 
have made for both scientific and commercial development. 
represent a great beginning in a new activit,v, a new industr:''· 

Great as the success of practical aviation ha:; he<>n this year when 
measured by public expectation, its inmwdiatc future i:; far greater. 
Curtiss factories at Garden City and Ruffalo arc supplemented hy 
Curtiss Flying Stations at Buffalo, .Atlantic Cit:''· X cw .Terscy, New
port News, Virginia, and :Miami, Flori!la. N cw Cnrtiss dealer::; 
and distributors arc being established. Existing Curtiss distribu
tors arc already establishing sub-distributors. The work of the year 
has also included the establishment of a large number of landing 
fields- not only fields for the usc of every one of the twenty-fh·e 
Curtiss companies, but .municipal f-ields as well, which these com
panics have been instrumental in establishing. The coming tweh·e 
months will undoubtedly sec an even more rapid development of 
commercial flying than has been witnessed during the last eight. 

Trm BuRGESS Co:\IP.\NY 

Al\[ONG the most important preparations of the American NaY~· 
against German submarines was the construction of a numbl'l' of 
airships of new dcsig·n. These C machines arc acknowledged to 
have been an important contribution to naval aeronautics. 1\.t thl' 
signing of the Armistice in N ovcmbcr, 1018, the Burgess Company 
of l\Iarblehead, l\Iassachusetts, was busy completing a number of 
cars for these balloons. 

The war· work of the Burgess Company had been varied. .Among 
other work it had constructed about 400 N-0 training seaplanes wirh 
100 sets of spares. The last ~f these machines and ten of the air
ship cars, were completed in Plant No. 1; the production plant, No. 
2, burned down on November 7th, 1!)18. 

The C airship cars constructed by the company were of forty 
foot overall length, had a depth of five feet, and were :fifteen feet iu 
overall width. They accommodated a crew of five men, carried fonr 
260 pound bombs, radio equipment, electric lights, etc. They af
£orded more comfortable housing for the crew than earlier airship 
cars, and their truss construction, supplemented with fairing for 
streamline shape, represented a refinement on earlier construction. 
Two eight-cylinder, 150 horse-power Hispano-Suiza or two six-cyl
inder, 150 horse-power Union motors were mounted in each car. 
The speeds of over sixty miles an hour attained by the C class 
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air~hips may hi' attrilnttPd partly to th<' low head re:;ist:mce of the 
car, d('~ig1wd hy JJa\"Y t•un:-:truetor;.: and produced: with some sug
~Pstious as tn dP>'i;,!"n d<~tails. h~- the Burg<'ss plants. The air:;hips 
were de:-i~w·<l for <'•mYny all(l l'Oa:-t patrol Sl'n·iee and haYc done ex
<'l·lleut work. The ( ',-;,, in it,; flight of 1,175 statute milf's from 
)[on tank Point, Lon~ hland. to ~t. Johns, X ewfoundland, J unc 
1-lth-J;,tlt. sct :111 :\nwril'an airship endur:mee and distaHl'e record. 

On D<'ct·mh<'r 1 :It h. 1 !I HI. )f r. ,Y. Starling Bnrgcs~ retired from 
tlw Hnrp:<'S~ f'om]X\11~'· Frank n. Russell. r'resid<'~t of tho Bnrgess 
Company. lwcnnw Yi<'c-President and General )[ailap:<'r of the Cur
tiss Eugille<'riup: ( 'nmpauy of (jnrdell Cit.Y, l.ong Isl:md. 

ThP cmnp:my h:n·ing finislwd all war eontrac·ts, has now clos<'d its 
l)l:mt awaitim..- a definitl• u:overnnwnt llolicv with reo·ard to experi-

~ ~ ~ c 
m<'ntal aviation. 

D.AYTOX \YIUGIIT AIHPL:\:XE CO)fP:\.XY 

Ex~-:cTTJYE OFFICER. Dayton, Ohio 
OFFH'EW3 

()hairmnn of flrr nnard . 

l"i<'c·l'rf'.~i!lrnt and ('ousultiny /;'nyinecl' 
Consult iug Nnginct'l" . 
ficneral .lfmwgcr . 
Treasurer . 
Aeronautical Hnyinecr 
f'hief J:Jugiurer 
-work.~ .lf amryt'l' . 

H. E. TALBO'rr 

H. E. TAI.norr, Jn. 
C'. F. K1·:rn:1nNG 
Ounu.E \VmGHT 
G. 1J. \Yn.LIA:\!S 

C. ,T, SHEUER 
llow,\lm 1£. n!XEIIAUT 

L. C'. LemKE 
.T. P. liEXR\." 

.At tlu~ ct•i'satitm of hostilities and Inter cnncelations of gov
erllmPnt coutrnctf', the Dayton W"right Company decided upon a 
policy wherPhy nearly nll of tho current ;ye~H' would be utilized in the 
deYelopment of such nirl'raft mmlPls ns would adapt themselves to 
commercial and pleasure purposes. 

Tlte militnry plane, "·hilc admirably suited to the purpose for 
which it was d0sig11ed did not lend itself entirely to commercial 
purposes. Dayton \Vright enirinC'C'l'S, hmvever. during the pursuit 
of gover11ment contracts gained invaluable expPrience from a funda
mental standpoint in the production of aircraft. Consequently ever~r 
rffort has be<'n nwtl1• to improve the standard na.'·ton "\Vright de
sign and to embody in such dPsign tlw qualities of comfort and safety, 
at the same time:> retaining the speed and mobility which were char
acteristic of military planes. 
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The iuatlelJHaey of lauding tit'ld~ in this .country made necessary 
the desi~n of planc>~ with a gn'at('r touring range. The use of un
sightly "flying tot!'=' ~' so IH'<'l's:.:m·.'· in open planes with the neces
sity of l'Xposm·p to all sorts of inelement weather prompted Dayton 
'Yright cngin<>f'rs to dt>,·clop the closl·d airplnne. The result has been 
satisfact(lr_Y and it is the intention of the company to place upon the 
market for tl1<~ l!J~O season two models of this type. 

The Cahin c;·uiser model K. T. is ('quipped with a I .. ibcrty motor 
and is dt>:.:ip:nPd fnr a spC'C'd of 1~.:1 miles pC'r hour. It carrie's fuel 
capaeity for six hom·s: eontinuons flight :mel lt>nch itst>H particularly 
to loug ero:-:s-eountr.'· trips. wht>n! the factor of time :>aving is essen
tial. FcatltrPs of comfort and luxury have been embodied in the 
craft by arranp:enH~lltS for baggage earryinp:. typewriter table and 
thermos hott le ennta itH'rs. The t·nelosure of the pilot in the same 
eompartnwnt with the two pa:;senger:.: is an interesting feature, inas
much as the stahility of the plane affords the pilot. -an opportunity 
to converse frPely with the pa:>:;C'llgers. Tlw elim~nation of objec
tionable noise e:msPd h,v the exhaust of the motor pPrmits of a con
versation in a 11ormnl tm1C' of voiee. Itw~nmeh as the GoYC'rnment 
has plneNl an Pmhargo on the export of I .. ilwrty 1_notors) the company 
has completPd an arrnngenwnt with the Paekard )[otor Car Com
pany, whereh~· the Pnekard-12 will be substituted for the Liberty 
motor in ea~l·s where the plane i~ to be sold abroad. 

The ..:\erial ConpC', model 0. ,Y.-1, is llesig11ed with the idea of sub
stituting: in tlte air the luxuriously appointed limousine of the road. 
No expense has heen spared in the development of rC'finenwut and 
cl<'tail. At tlte same time fpatures of speed and prncticnbility \\'hich 
characterize antmnotiYc <ll'Ydopments luwe lwen embodied. The 
plane may be etjnippPd with either. the IIispano-Suizn model E 
m· the Pnekard 8. A rather radical departure from orthodox cou
Htruetion i;,: 11oticeablc in this plane. The c11trance is mnde throup:h · 
a full size door in the side of the cabin, thus bisecting cntirel.v the 
ltppcr longeron and the usual longeron stressC's arc carrictl up and 
over the door frame. 

While not dc·signed primarily for long distance cruising, it has a 
radius of action of five hours at a speed of 87 miles an hour, which 
permits of its usc in trips from 350 to 400 miles. The lo·w landing 
speed of 35 mile's an hour facilitates the use of such emergency 
landing places as would not otherwise be available with larger and 
heavier machines. 
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Another intc>rc>:::ting dPn·lopnwut of tlte <'tllltpany i,;; the Xi11c· Hour 
Cruiser. T'his plmw has many of th<' eharat•tl·ri:.;tic~s nf th<.' D. li.-4. 
It ·is of the ordinary open t,Ype :tll(l i." dP>"ignf'd to carry a pilot with 
mic ·passenger. This plane was de::;igll<'d priuwrily for p;on•rnmcnt 
pm:i16scs and is equippetl with a Lihe1·t.Y motor. Jmport:;nt changt.•s 
wluch have heen f'mho<lie>tl in this craft: from the ori!!inal J)p IT:wi
laml de>sign is the placing of the gasoline tauk ahe;d nf the pilot 
i11st<•ad of hetwPf'll the pilot and tlw pass<'ngC'J', the> new pn::;itiou of 
tlte tauk !wing dir<>etly ovc>r the> landing !!!'HI'. Tl11~ im·r<>ase>d radius 
oractiou of Hine houJ:~ in comparison ,~·it II the 11:-mal I )p I I'aYilaud of 
four imd it l~alf hours :~d:~ph:; 1l1is plann parlir~ularly to long· di;;tnnec 
flights. .In this plmw, the trip from :xc~\\' Ym·k to Cl1ic·ago may be 
undertaken witl10ut the nc~ee,;;sity of stoppiup; for fuel. 

The commc>rcial deV<•lopn11•nt of tlw con1pa11,Y has ht'<'ll in kt•t•pin!! 
with tlwir pulic~y on fnrth(•riug H\·i:~tion nn a sound awl JH':tcticnblc 
basis. The COJIS<~l'Yative Pllgiuec>ring polif'ic•::; ]llll'~lll'll ],y the nuyton 
'\"Vright Company dnriug the .pa:-:t ;n'ar haY<' hacl tlte continued ~nper
visiori of Orville ·wright aud C. F. Kett<'riug;. 

During the past year, in adclition to the pr<'vionsl,v d<'scribed de-. 
velopment work, the Govc>rmnent has placed with tl1e Dayton "'right 
Company orders for a nnmher of plauf's of spPcial military typc>s. 
Among these is the model D. H.-4-R. This mode>! i:=; a modification 
of the regular D. H.-4, with tlw followiug chang<•s: 

Pilot's and Gunner's armanwnt removed. 
Complete dual cngiue control. 
Complete dna] instrument hoard. 
Complete dual stick controL 
Gunner's stool changed to Pilot's typ<'. 
Gunner's cowling aud after deck made round instead 

of regular D. H.-4 type. 
In addition, the compauy has also manufacture<! for the Govern

ment a srnallmuuber of planes known as the model D. ,V. II.-4. This 
type most closely resembles the Dayton 'Vright Nine Hour Cruiser. 
Both of the above types were completed in a short period of time,· 
and it is understood were used by the Government as ad,·anccd 
traitting planes. 

The Dayton ·wright Company feel that it is not only yoicing 
the opit1ion of aircraft manufacturers, but of the iucrcasing mun
bcr' o£ people \vho ~tro interested in aeronautics, in advocating the 
ext(ni.ded establishment of suitable landings placed throughout tho 
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202 AmcHAFT Y~:AH BooK 

couutr,v. The <pwstion of <'XP<'ll:'i<' in th<~ cl<'YPlnpnwnt of :melt fil'lds 
actually is quite :,;mall ill r<'lation to t!H• importml!'e whi<·h it b('ars 
toward national m•rotwnticnl prop:rc>s,.:. Til<' JnattPr of largl· amouuts 
of money expt•mlc•d ill th<' cou:-:trnetiou of s1wh ti.Plds is som<'what 
of a fallacy. \Vhat pilots mo:-:t dP>iirc>, is a elw iu of fidcls thron~h
out the country, seleetc·d with a view as to lHitnral smoothn<·s:-:. with 
proper facilities fur taking on oil awl gas~ aml hon,.:iug of plam·s over 
uigbt, when uecessar.)'· The use of g-ood jndgmt•nt in til(' sl'll'ction 
of such fields is essential inasmueh as it quit<· frequently oeenr:-: that 
a smooth landing field will exi:'it in a loeation which is <'JJtin•ly snr
rouJJded by trePs, tt•l<'gt·aph wir<'s. lmildiup;,.; or sneh oth!'r oh:.::true
tion:-: as detract from otherwi:;e satisfadory eharacteristies of the 
field. • 

· GALLAlJ"DET AlHClL\FT COHPOIL\TIOX 

GEXERAI" OFFICE~, X o. ~0 East -!2nd Htreet, :XPw York Cit,Y 

FACTOHY AXD ExcaxEEI:rxu lh:PAHT);l EXT, East Grc('llwich, 
Hlwdc• T sla ud 

Chairman, Bourd of flirer·tors . 
President (l1lfl aenc1·ul .11 una.qer 
l' ice-Presidcn t 
ScCI·etary-Trea.~urcr . 

Directors 

E. F. GAI.LAGIJET 

.T. K. Homx:,;ox, ,Jn. 
,J. C:. CHA WFOHIJ 

\V:u. B. LEntn:nz 

E. F. GALL.\UIH:T, Chairman of Uom·d 
GEORGE ~f. PYxcnox F. F. Bm·:wsTEtt 

ALFHim ?.fcEwt,;x 
\\" • .\. liAIIIIDIAX 

PAUL ?.leEWI·:X 

J. K. Homx:,;ox, .Jn. 

~o::\IE thirty olld years ago a sturdy youngster lay at full length 
on the grassy slope of a park in the nation's capital, his gaze fixl'd 
upon the dome of the summer sky. 

The drone of insects, the chirp of the park sparrows, the lazily 
driftinO' clouds passed unnoticed, for young Gallandet's whole at-

b • 

tention was concentrated upon a bird that soared far aloft. 
He watched it sweep in graceful circles to right and left and fol

lowed its course of flight until it glided earthward and disappearc(l 
beyond the trees across the Potomac. 

Thus the germ of an idea was born; an idea that lived with E. F. 
Gallaudet through boyhood and youth and which in manhood grew 



l. Ga llaudet m ethod of " Vii ing \Varping," July 1, 1808. 2. Gallaudet Bullet, 
HJl2 . 3. Gallaudet Fly ing Boat, 101 4. 4. Gallaudet Tractor, 1015. 5: Gal
lauclet Model D.-1, lOlG. 
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aud grew uuti] in the more matlu·e .'·Pars it-. lillt•<l lti:; :-:nnl with a 
fixed purpose- aYiatiou. 

Gra<luating from Yal<' with dcgn•c of ..:\.B. iu 18!1:l. awl from 
Johns Hopkins with dc~rPe Pn.lJ. iu 1 S!lfi, he still dnug to his 
stu<ly of aeronautics. .A few years latc·r h<· wPut to Yale Cnin'rsit.'· 
as instructor in physics. It was while filling tlti::: po;.;ition that he 
devoted his spare time to C'XJWrimPntiBg with the warping wing 
i)l·inciplP, attaining cmisidcrahl<' snCC<'SS. 

But his <'fforh; W<'re frown<'d upon by the anthnriti<'s at YalP :md 
he was notifiPd that he would haYe to discontimt<' tlH! t•xp<>rinH·nts or 
resign, as (to use their phraseolnp:,Y) he was utnkiug an a:-:s of him, 
self and a langhiug stock of the facnLt,v with his "fi,Yiug jil!l
cracks." 

:Faltering for the mom<>nt ltc discontimwd his efforts and allow<'d 
others who had eu tered the fip}cl to on t-tlistance him in t h<> <'Yolu tion 
of this particular principl<·. 

The spirit of aerial Jiig-ht heing strong within him h<> soon brawly 
cast aside the pedagogic fetters :tll(l C'ntt're<l the aC'ronantic :ll'<'ll<l aS 
a pioneer. Hesig11iug his position at YalP, he• in <'omp:m.v with his 
brother Denison, h<'p:an the practical construction of airplaJH'S. 

In 1011 E. F. Gallaudc·t ohtai]J(•d an Anl<'ric:m Pilot"s liccns<' 
with the 'Vright Brothers aud the same year went to France to Mnd,v 
continental methods in construction and actual flying, obtaining the 
French Pilot's license with the ::Nienport monoplane in X ovC'mher, 
1011. 

Returning to this country, )lr. Gallandet and his brothN, in 1!11:?, 
built the A-1 or the Bullet as it was popularly tc·rnl<'d: a mono
plane equipped with a 100 horse-power Gnome motor and haYing a 
wing spread of 32 feet, total wing surface 210 square fC't't and uwas
tuing 21 feet from nose to tail tip. 

This ship was exhibited at the first Aero Show hC'ld in the Grand 
Central Palace, New York City, in )fay, 1!)12, and was flown that 
spring. In .July of the same year, while flying the Bnll<'t~ :Mr. 
Gallaudet was injured in a smash. It is believed that this maehinc 
was making 130 miles an hour at the time. 

I .. ater models brought out by :Mr. Ga11andet are as follows: ~Iono
plane Flying Boat "B," 1!)13-1-!-, powered with a 110 horse-pmwr 
l\faximotor, measuring 27 feet from nose to tail tip and having a 
wingsp~·ead of 36 _feet. Gall~udet T1:actor, C.-1, 1!)15, with flO horse
power Gnome motor. "Ting spread of 38 fec.t, total .wing snrface ·400 

1 
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Gallaudet Executives- I. E. F. Gallauclet. 2. J. K. Robin son, Jr. 3. \Vm. 
B. Lebherz. 4. J. G. Crawfor il. 
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square feet, leugth from no~e to tail tip ~;i fl'l't. c;aJlmHh·t Tractor,
C'.-2, ltll!J, with 100 hor;,;p-powPr Guouw motor. "·inp: ;;prf':Hl of !3-l
fc·Pt, total wing snrfaep :~;;o f<'C't. L<'ugtlt ~;. fc•Pt. (;allandf't n.-1 
'1\viu-motor('(l Sea plane 1 !I lil-1 fi. 1 >.-2 Twi n-motorc•d Sea pl:nw. 
1017, and V.--:1: Lihert.Y-motored f-i<'apl:me, :UJ18. 

Possibly the most intcrcsti11p: of )fr. Gallawl<·t's innonttion" in 
acronauticnl development is his geared propelling nwehaui;;111. To 
illustrate this we qnotc from the speec>l1 of LiPutPnaut Couun:uulcr C'. 
A. Read, who made the Traus-atlautic flight in theN. C.--1-. 

At the wclcorne home banqnc•t gin·n by tl1c ...:\meri<"an :FI.Yiug Club 
at the Hotel Commodore, Xew York City, .July 2nd, lfll!l, Com
mander Hend said: 

.. _ we have a lot ahead of u,;. Tt has hC('ll clPmon:-<tratcd that thl' ~cured 
motor is the thing fo1· seaplanes particularly ... The motm· is must ellieit•nt 
whPn it is going the fastt>st and a propeller is most !'llicient whcn it is goin~ 
slowly. And in that connection, one of the future den•lopmcnt;; of importancl.'
which :i\Ir. Gallaudl.'t has already ,;hown us- is the hitdling up of more than one 
motor to a single propeller. 

The Gallaudct Engineering Conipauy intemled for cnnsnltiug en
gineering work was organized in 1008 and re-organized into the 
Gallaudet Company and ngnin in turn iuto the Oallawl<'t :\in·raft 
Corporation in HJ17 with :Mr. J. K. Robinson, .Jr., as Presidl·nt nnd 
General 1\Iauagcr. 

Incorporated under the laws of the State of :N cw York, .ranuar.y 
19th, 1U17, the factory was completed aiHl ready for occupaney in 
l\fay of the same year, at which time operations wer<• started with 
orders on hand for four big land macl1incs for the Unih•d Stat<'::: 
Army and two still larger water machines for the l:-nitecl Stntt•::: 
:Navy. 

The first of the army machines was fini:-;hed in October nud 
made successful flights in November. The sc•cond onf' flew at I~:m!,!:
ley Field in February, lfllS, loaded thirty-two pounds per horse
power, making speed of seventy-five miles per hour. The oth<'rs 
were turned over to the Army in .June, 1018. 

The NavY machines were modified to a light model of the s:ml<' 
type. The ,,first of these fast, light bombers Lfor the Navy Depart
ment was flown in .July and the second one in October, l!HS. ThcsP 
machines ,with Liberty motor have shown wonderful pcrformancPs. 
making a speed of 126 miles per hour, climb in two minutes, 2100 
feet. · FiJCl_ consumption at cruising speed of 78 miles per hour, 1 (j 
gallons per hour. 



( 

l. Gallaudet Seaplane nsmg. 2. Gallaudet Seaplane in flight. 3. liallaudet 
Seaplane landing. 4. Gallaudet Light Bomber. 
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In .TaHuary, 1!11~, t·llis <•orpo1·atio11 ac·<·<·pt·<>d a c·olltnwt fl'<llll tlu• 
L~11itt•d Rtat('s ~av.'· fot· Il. :--:.-:.! FI,Yill~ Hoats a11d til<' pt'll(luntiou of 
these boah; rc•:wlu•d its l1igll poi111 i11 :--:c•ptc•lnlH'l' of till' sa111<~ year. 

The presPilt adi,·itic~s of this <·nrpol'ation ar<~ dc•\·otl'd to tht' ful
fillment of scveml uew A rtny and :X avy <·ontr:wts aml tiH• promotion 
of APrial Tr:msport in gt•lwral. 

It also or)('rat<·s as a snhsidiary, thP GallmHlPt A ,·iation School. 
Inc., which during the f'nrly stages of til<' l'f'<'<'Ht hnstilitiPs tt·aiut•tl 
a large lllllllher of young mc•n for the Aviatio11 Corps. st•\'t'l'al of 
whom m:ule C'IIViahl(' r('eords at thf' frn11t. 

,J. K. Hohiusou, ;rr .. who is a lllf'lllll<'r of tlw Bo:u·d of Dir(•ctors 
of the :Mauufactnrc•rs' Aireraft Assoeiatinu aud to wlwsC' g11iding 
hand, untiring Pi-forts and vi~orons ]H'l'SOIHdity a large sharP of the 
success of the Galland<>t ~\ ircraft ( :orporntion is chw. has hC't•n in
terested in :n·iation si1w<~ tiH· first lH•avi<'l'-tlJan-ail· m:whine madc• it~ 

flight. 
Born in Akron, Ohio, lw rc•c·c•iw·cl his pri111ary c·thwatinn in Chi

cago, I11inois, and lat<>r att<•tHl<>cl Tw,,·fm·d at Twyford. England. fin
ishing his eclucation at ~t. Paul's Sehool, Uardc•n City. Long- hland. 
His first lmsiuess experience was with the J>iammul )[ntc·h Com
pany of Chicago. For a pPriod of .)'C'nrs he was firM, sccrdar_v nntl 
then President and general nutBagC'r of the Carrara Paint Company 
of Barberton, Ohio. 

In 1!J05 he was elected prC'sident and general mmwgf'r of tltC' Ox 
Fibre Brush Company of :X ew York City, and Frederick, )[ary
land, and is still sPrving in that capncity. 

He was attracted to aviation originally tln·ol{gh hi~ dC'ep intNC'St~ 
in sports. This began as early as 18fl8 when the "\Vinton One'' 
which he drove, was considered the last word in 1iwtor cars. 

I-Ie is al:-;o a yachting entllllsinst, havi11g 0\\'l]('U S<'\'{'l':tl eraft::;, tltP 
last of which, the El-ilhro 11, served in Navy Aviation as S-P-1ii 
for the duration of the war. 

:Mr. Hobinson brought with him to the Gallaudet Airernft Cor
poration, from one of his most successful C'uterprisf's, J. G. Crawford, 
as Vice-President and \Vorks :Manager, and \Vm. B. Lchherz as Secre
tary and Treasurer. 

:Mr. Lebherz was born at Frederick, l\[aryland, and was educated 
there. In 1005 he joined the staff of the Ox Fibre Brush Company 
of New X o:t:k City and Frederick, Maryland, and in this concf'rn he 
advanced to the. positions of Office l\fanager, SaJes ~[annger, Faetor,Y 
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1. View of Ga llaudet plant. 2. Gall a udet Aviation School, 1017. Extreme right, 
stand ing Frank 13. HhQdes, Chi ef Instructor; Philip Hader, flJth from left, 
standing; Jack :McGee, In structoi·, ·cigirtli. from ieft, -standirig ;· Fred Eden, 
I nstructor, second from left, standing. 3. Gallaudet Executive Offices. 4. 
V ievt of Galluudet Assembly :Room. 
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~Ianager and later was elected f:'eeretar.'· of the ( ~nrporatinu. In 
H)QU he managed the Hoyal Brn:-;h aud Broom ( ~olllJ>Hil,Y of Toledo~ 
Ohio. Later he spent SC'Veral y<>ars in tlw Palnwttu Fibre J ncln:-;tn· in 
Florida. · 

As an expert ac<'onntant and an ardc•nt ~tnd1~11t of fin:mec nnd 
business methods, ~~ r. Lebher:r. was g;i n·n opportnn i ty in the (; allau
det Aircraft Corporation to display his sph•Julid qnalifieatio11s in the 
installation of an accounting and lm:-ini'='S sn;tC'm that was hin·hlY 

ll I b e 

commended h,v United States Gm·ermJH•nt ofiieials who wPn· iu touch 
with the situation during the war . 

.John G. Crawford, vice prl'sid1•nt awl factor.v managc•J\ is a nath•<' 
of Ireland. Tic was e1lucatf'(l in Seotland aud iu Ireland aml hPcnmP 
assistant enginec•r and chid engineer resp<>ctin•ly of the old city of 
Dublin electric lighting plaut. 

In 1893 he became connect<>d with the Thompson-Houston Ell'c
tric Company of J .. ynn, ~lassaclmsetts, and latl'r. weut with the Gen
eral Electric Company of Schencctad,Y, :N cw York. 

In subsequent years he was cmmectc•d with the 'Vf•stinghonsl' 
Electric and :Manufacturing Company at East Pittslmrgh, Pennsyl
vania, the Siemens and Halskc Electric• Company of Chicago, allll la
ter with the ,J effrcy ~Ianufactnring Company at Colnmlms. Ohio, as 
superintendent, which position he resigned to accept that of work::: 
manager with the Ox Fibre Brush Company at Frederick, 1[arylnnd. 

During the late war when airplane prodnetion was at its height~ 
J\IIr. Crawford's ability as works manager pron•d one of tl!e out
standing features of the Ga1landet Air.craft Corporation\; a('ti,·ities. 
which activities arc best described by the following extract from thr 
corporation historian's note book: 

... nothing could stop them! Day shift- night shift- the firPs nPver 
cooled. A thousancl patriotic men and women working at top speed to fulfil to 
the utmoRt the demandR marie by the Government at "·ashington. Seaplanes
Bombers- Flying Boats! The slogan was " One a day" and every twl'nty-four 
houn; saw a completed maehine take the ways, tune up and fly to its dPstination 
ROmewher<' on the Atlantic coast or securely boxed for shipment Overseas. ThOSl' 
were the happy days! Every one in fine fettle. New buildings springing up 
like mushrooms, earloads of spruce, linen, steel. dope, varnish, and wire arridng 
with clock-like regularity to he converted into fighting machines for Uncle Sam. 

Each new German atrocity served hut to spur the workers on to greater effort 
"' and the end of the shift found them limp and exhausted but happy in the thought 

that they had extracted one more nail from the I-lindenburg Statue. 
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\Vnr:x one think:-: of tiH' l~nitPd Statl'5 Aerial )[ail- and since 
the war the air mail has hc•pn on<> of th(• main acti,·ities for the flying 
machine- uatnrall.v OIH' think~ of the L \Y. :F. Engineering Com
pnn,v at Coll<>ge Point, Long Islanlt Xew York. For the L \V. F . 
C'ompa11~· ha"' h('l'll particularl,v aetin· in providing airplanes snit-· 
ahle for the tmnsportatiou of tlw mails. and has developed one of 
thl, first all-.\nl('rican aerial frei:.?:ht<'rs. 

Otto Pr~wger~ Second ..:\ssist:mt Postmaster General, as chief of the 
aerial mail sPrvieP, dt>sired to increase thC' scope of his department 
when host iii ties l'PUSPd. The X ew Y ork-\Yashington aerial mail 
route was OJWrating sut·l·essfull,,·. Tlw XPw York-Chicago sen·ice 
has beeu bPguu with (•qual Slll'<'l'5:-:. Plans for a morC' extensiYe S<'rv
iee has bc'l'll app1·on•d but there were nn pl:uw5. 

The war ma<·hiut•s whieh ~Ir. PraP:.?:Pr had n•ecived from the Armv 
and :Xav,v ·• to play with'' as one offi~ial ('XlH'C':,;sed it, were not nd~ 
quat1· for fiyiu~ the mails on long hops. Tlw;· had neither the sta~·
inp: power nor the <'a pa('i ty for fu<>l :mel cargo necPssary for a public 
utilitv whic·h Illll5t maiutnin snre st•rvi<'e awl n dailv schedule under .. . 
a1l conditions. 

The peculiar need:;; of the mail service rPquircd an airplane that 
could make long; or short hauls with a pa~'ing cargo, make dail;' 
schcdnlc<l fiights in all kind:;; of weather, over all sorts of country. 
and do tlds, not occasionally, but every day in the year. There are 
no holidays for the plmws in thC' mail service. 

:Jf r. Praeg<'r was compelled to use what he could get. His first 
sl1ips were battle planes built for speed and climbing ability, power
ful enough for thei1• size, bnt constructed to carry two persons only 
and the comparatively light armament of a fighting machine. 

These planes had many advantagC's from a military viewpoint. 
From that of the postal service tllC'y ·had but one. · They off~red tbc 
only opportuuity for flying the maik It was· a case of taking or 
leaving them and in the lntt<·r evt'nt, carrying the ma.il by rail. 



l. L . vV. F., D.I-I.·4's being r emodeled for Army. 2. L. Vii . F. Model NL 3. 
L. vV. F. Assembly Room. 4. L. vV. F. Triple l\Iotored m ai l plan e unrl er 
construction. 5. View showing rear of mail plane fu selages . G. L. ' 'V. F. 
D.H.-4's r eady for ·wing assembly. 7. Installing motors in triple en•' ·ined 
mail plane. 8. Plant of L . W. F. Engineering Co., College Point, New York. 
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Earl,v in 1\11 ~ the £:er,·ice hatl SPveral of these planes on hand. 
Tll('y were I >ell twiland--1-' ~, sing:l<' mntorPd, two ::>Pater biplanes. 
Tile L \Y. 1:. Company which already bore a reputation for quick 
delivPry and a1·enr:w.'· of workmanship, was entrusted with the task 
of remodeling tlwse craft. 

Perhaps there wa:-: anothPr rt·ason for a£:signing tlw work to the 
L \V. l''. It mav be that wll{'n ~[r. PraC!!l'l' and ~Ir. Flint con
ferred on thP n·qn.ir<·mcnts of a mail plane. tl1e chief of the air mail 
realized that the cn!!inC'erin~ staff of the L. \Y. IT. Companv could 
proifpr suggPstiow; :~ul dcsi~t irnpron·mcnts to the ultimate' good of 
the aerial mail. ~lo~t of thC'se engineers had beC'n retained and 
were working on the problems of de,·eloping a strictly commercial 
airplam· from the militar~· type of fl,ving: nwehitw. Tlll'n there was 
Joseph L Cato. also a nwmber of the L. \Y. 1:. engineering staff who 
was de,·eloping: a siugle ~water monoillaue with a view to creating 
a popular :-porting machine having slow landing speed, quick get
away and ease of control. to!!Pther with the maximum of inherent 
stability. - ,_ 

Organized in DeeC'mbC'r, 1!) lr1, the L. \\'. 1''. Company is widely 
known as the organization which makes the laminatt>d wood fuselage. 
This type of fnf;(•lage is the monocoqne. ~[ono<'OC}UC' means " one 
sben.~· a lan~r of muslin fitted over a :::treamline mold is the first .. "-' 

process in making the monocoqne type. Three layprs of one-six-
teenth inch spruce arc then laill on as many layers of tape wound 
about this from nose to taiL wound spirally between the middle, inner 
and outer layers. The imwr laminations are spiralPd in opposite 
directions~ while the on ter lamination runs straight fore and aft. 
The three laminations and the t\yo layers of tape are laid in hot glue'. 
The outside is thPn coYercd with linen, doped on and <'tunneled. mak
ing: the complete f;llC'll approximatPly one-fourth of an inch thick. 

It was the L. \V. F. model F airplane that flew the I~iberty motor 
on its first flight. The test was made Ang·ust 21st, Hll7. \Vhcn 
the I.ibert,Y motor was prodncC'cl thPre We're no planes in tlw conntr~· 
suitable for the immediate installation of the motor. The L ·w. F. 
Company agreed to supply a suitable craft in h'n days, and delivery 
\Vas made on time. The test flight \\'as a success. The motor was 
a success and the combination praYed one of the fastest flying ma
chines in existC'nce. 

There were other triumphs for the company, however. Its plant, 
which had been erected at College Point, Long Island, in the summer 
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C>f HH li~ wa:-; known as an airplane f:wtm·~·, not as a foundry or ma
chine :::hop tltrJu•tl intn an airplmw plant m·<'rnight. 

The plant ha::: bt·t·n dPY<'lopC'tl to mak(' airplane:-:. Every depart
ment <'l"<'ated P:O:pC'eiall,v for th<• :;killt·d work on plmws. To-day the 
floor :-pac·(' t'OYt>r:-: ti n• ei ty ],]o<•k:-:. 

~o, )[r. Pra<•ger thought himsc•lf ju:-:tifi<'d in interesting the L. ,Y. 
1". Cnmpan.'· in mail plam•:::. To rp\mild the D<'IIaviland--l's into 
comnwreial maellinC's rC'tptirC'Cl mtmC'rou::: ch:mgC's in construction. 
Fift:'· of thP:'P plmu•s wC're thus made OYC'r. From rC'ports on tlw 
pPrformmw<· of tlw n. H.--1- as a battle plane structural changes were 
made to dPereas<· tlw tl'ndl'nt•v to nose over on landing. The ma
ehiH<·s WPrt• n·halanced and strpngtlwnPd throughout a;{d a fire ex
tiH"ui:::hiH!.!." svstpm installPd. ]H'Ot<'~ting both I)il~t and c:n· .. •o. ~ .. ... ...__ b 

Tlwre lws lwPn no aceitlent with tlwse fifty r<'motlded planes sim~c 
tlH',V <·nter('(l th(' postal S<'rYi('e. A mail C'ompartment holding more 
than -l-OU pounds of mail was installed in front of the pilot who was 
transferred from the front C'ockpit to the r('ar. .Additional fuel ca
paeit~· itwrl'a:::('d the C'rni::::inp: tinw to four hom·s . 

. \ military eritiC'ism of tlH' l1PIT:wiland--l- was based on the posi
tion of it::- p:asolinC' tank. which was lwtwe('n the two cockpits a111l 
therefore. in the pn•nt of a fall, aided in cru~hing tlw flyer agnin:-;t 

' .... . '-

the motor. Tlw ..:\ rmy Air Sen· ice employed the L W. F. Com-
pall:'' to remodel 128 of the DPHnvilnnds, placing the gasoline tank 
in front of the occupants and rebalancing the entire plane nc
eording:1~'· 

] lnrinp: the' :-ummt>r of 1 UlS )fr. Cato's monoplmw, known as 
)[odel I. and l'hristenC'd " The Butterfly," was given seYcral expcri
mcHtal tt·:-:t~ which proYed successful and marked the initial attempt 
to hri11g: thP airplam' within rC':wh of the sportsman or business man 
who could not afford the C'ost of mnintainnnce of the larger t;vpes of 
pln11es. The Cnto monoplane is dt>sigtwd to sell at moderate price. 

The Cnto machine is o11ly 28 feet, 111/~ inches from tip to tip. 
It weighs onl,Y 73G pounds fully loadell. Empty it weighs only 495 
pounds. It has a1r('ady attained a hC'ight of 12,fi00 feet, the GO 
horse-power Cato ]IIodel C motor driving it at a rate of 70 miles an 
hour. It can remain aloft at the low speed of 25 miles an hour for 
six hours, landing at a spectl of only 20 miles an hour. The ma
chim~ has been brought to a dead stop within forty-five feet of the 
pla<'e where its wheels first toud1ed the ground. 
· Tl1e I ... W. F. engi1wers while recognizing the necessity for devel-
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opin · a . p r t ing m a bi n r eali z l th at, fo r the pres n t, the big 
car o·o- HIT ·i uo- m ach in e"' are equ. lly imp r ta nt, that on the practical 
carg -carr -.;· ina· I lane d pen l the -xt n t to which th e Government, 
~xc p ina· th mili tary, wi ll b abl to u tilize the airplan e. 

It \~ a with n icl r able fa i th tber fore, that the L. W . F. 
· mpa11 a · pted a ou tr a t t build mm r ial laud t r a tor hi-

p lan t b u -- l bv th - a r ial m ail en ·i on lono· haul , sueh as 
the n - t p mail High betw -n N w Y rk and Omah a. The ma
bine ar h ara t r iz cl a · am n · th - fii· ~t aerial fr i -bter ::; and a1·e 

d io·n cl t carry ma il , cxpr ~s or li ·h t aro·o - . 
Th s I . \\. F . aerial f r in·Lter wi1l arry from 3 000 to 6,000 

p und ar ,e: . At th e t ime of tb -ir on true ion at the plant of the 
I ... Vi . F . mpan ' th e ' wer - t h - bro·es all-American land air
plane , and the ir cleYclopment mark cl a n -\v - t p in aeri al t rans
p orta i u. 

On th long cl i ~ tan c fl i o·h t ~ u has th New York-Omaha route, 
with the one top a Chicago the r carr 3,000 pou11ds of mail each. 
On hor ter fb gh ts such as from New Y rk to Buffalo wheu the 
qu an tity f n ece ar ·fuel is con icl r abl. · r educed, the big ships carry 
th ir m~'{ imum load. 

Th actu al desio·n of thi s t. pe of machi ne remO\ s it fi nal ly from 
the war m odel. F irst of all, i t is a three-motored t r actor biplane. 

Two gTeat f u sel ages, each 53 f et, 91/ 2 in hes long and constructed 
of laminated wood, by t he L . W. F . p atented process carry par t o:f 
the f uel upply and 1,000 pound or more of mail. 

The cr ew of f our, including b~·o p ilots a r adio operator and 
mech an ic are located in the n acelle or ta il-less body: which consti
tutes the central carri age of the machine . 

.A twelve-cylinder high compression 400 hor se-power Liber ty mo
tor is set in the nose of each of the two f uselages and also in the 
nacelle, supply ing in all 1,200 hor se-power. . 

Both wings span 105 f eet f r om tip to t ip, furnishing ~ total malll 
wing ar ea of 2,200 square feet. They are separated by an 11-foot 
gap. The nacelle, in which comfor table r esting and relief quar ters 
for the cr ew h ave been in sta11ed, is used for cargo and fuel when 
shorter h auls permit less than f our in the crew. The big machine 
stands 171j2 f eet high. It ·weighs, f ully loaded, 20,000 pounds ; 
-empty, 12,000. The actu al u sef ul load is 7,500 pounds. 

With i ts maximum. load these machines will travel on high speed 
at 100 m iles an hour, and throttled down to low speed, at 56 miles 
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uu hour. Th(•y will elimh ahout 10,000 ft•l•t in 18 minutes. while 
tht·ir eeilin!! i,- 17.:,no ft>Pt. Tht> (•uduratWl' or th·inn· radiu~ is 10 

~- ' ' • t:' 

hour~. 

Tll(':;c maehiuP:-: aJ'(' l'tluippf'd with th<' radio plaut whieh enables 
the pilot to makP hi:; wa.'· through rain, storm or fog. and to dc
termiJw tl)(' ex:wt lowation of the landing fil·ld when he desires to 
dC'SC'Pncl. thoui!l1 thP Parth i:-: nhlitl'rah·d lw fn!!. 
. During the.la:;t y(•:tr tlw L. \Y. F. ('omilall~: has rC'dC'signcd sc\'eral 
lkHaYiland plalll':', in:-:talling two motor,.: iu:>tl'ad of one. Cargo 
capaeit.'· wa,.: illl'I'Pa:o-:1'<1 from -100 to ~00 pouutls~ landing gear 
elmug:<>d to ll!•ar thl' acltlitinnal wc>ig:ht and thrpe rlHldl•r;; inst0ad of 
one. 

Captain .J aek 'Font. c·hid tt>st pilot fnr tlw I.. \Y. F. Comp:my. was 
mr:;;t Sll<'CPssful in \'la:-hiw.rtnu wlwu he• dt•mou:-:trnh'd tlw first of 
thcsl' rclmilt twin Hall-Seott motored maehiul's in Xowmber, 1 !HD. 
So satisfactory Wf're the tt·sts and l'xhihition t1ight:-: that the m:whine 
was at once aecPptl•d hy thC' Ac·rial )!ail :::5L'1Tit•(•. 

The inmJt•diate success of this twiH-moton•d J)pllaYil:md is ::-:hown 
b~· tlw following: (]p;;patch from the \Vashingtou <'Orrcsptintlcnt of the 
Xew York Timrs: · 

"-A~IIIXGTox. lh:cl·:~llllm ~-- \Yhat i>' r<>g-anlNl a,: a n•<>ord was established to
day hy a twin-motor<>d Di• llaYiland--l airplanl'. tlP\"i!'Nl and manufactured for the 
Post Ollice-Departnll'nt, and whiPh today l'OYered the distan<>e between the air mail 
field at \\"a,:hindon atul that at RPlmont Park, Xew York, in one hour and 
thirty·fo.nr mimi.to•,: with a. mail load of n!'arh· 30,000 IPtt<>rs weighing H30 pounds. 
The distance con•n•d wa;; ~18 mile,; aml ti1e rate of ,:peed was 138 .miles an 
hour. Postal otlit·ials as,.,erted their belief that this aehic\'emcnt broke all load
•·arr,\'ing airplane n•eord;; . 
. The hest previous reeord in thl' air mail serYiee was on September lOth, when n. 
single motm· De HaYiland earried 300 pouncls of mail from \\'ashington to 
Xew. York at IL "lll•cd of 1~:3 miles an hour, and the third he,.;t reeord was. estab
lished on Oetolwr lst when a Curtiss plane carried 348 pounds from Kew York 
to \Vashington at a >']Wed of·ll8 milPs an hour. 

The twin-moton•cl De Ha\·ilancl used to-day was piloted hy Saml!el Eaton, Jr., 
of Philadelphia. and ]pft Collegl' Park, on tlw Pdge of \Yashington, at 1~ o'clock. 
It arriYed at Belmont Park ~t 1 :3-! o'clock this afternoon. The time of flight 
include(l two circles around the field for altitude before setting out on the 
course,· and it was the first trip made h~· the plane in n. regular mail-carrying 
flight. This plane is believed to be the only twin-motored plane built in the 
United States which not OJllY maintains the altitude under full load with one 
engine but actually climbs ~n one engine. Post authorities gave it as their 
opinion that it is "the greatest forward step made in the development of a small 
weight-·carrying plane." 



220 AmcnAFT Yr-:An BooK 

''It eliminatPs tlw fin• hazard, .. ~mid Otto l'ra<•;,.:ci·, till' :-;I'<'OIH) A,o,.;i,.tant Post· 
master GcnPral, "hy ha\·ing the en;.!ine in the wings and awa,\' frnm the ga~o· 
line supplic:<, and ah;o minimizes dangt'l" to the pilot. for the same n•ason." 

\Vith its rc>cord for turning out airplam's of new alHl practieal de
sign, or rcmod<~ling- ol'bPr lll:t<'bines aecording- to thf' dl'mand;; of 
the service, the L. \V. F. Compan~' is pr0pared to fill all orders in the 
quickest possible pe1·iod of tinw. Improv<'rl facilities at it;; factory 
and exhaustive study on the part of the L. \\·. F. engim·pr;; haYC 
made possible the rapid den•lopllll'llt of aerial frf'ighters, the ma
chines on which oHieials of thr• c·omiHliiY are depending- to till the 
transportation needs of the future wlH·n tlu· saving of time becomes 
the chief essential in American trade hud eommercl'. 

THE GLEXX L. :U.\HTIX CO:.JIP.AXY 

CLEYELAxn, Onro, HiSOO ST. Cr.AII! .:h-EXL'E 
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C. \V. BHIGHA;'I[ 

TnE signing of the Armistice November 11th, 1018, signified to 
the Glenn L. :Martin Com.pany the beginuiug of an era of pros
perity as well as an era of peace, for the twelve months followinp: 
the cessation of hostilities have brought this company wonderful 
success. 

:Mr. :Martin and his organization had been successful designers and 
builders of aircraft for eight years previous to our entrance into the 
great war and the. two years of experience in the building of mili
tary aircraft, culminating in the 800 horse-power, twin-engined 
Martin Bomber simply served to ripen their experience and empha
size their ability to produce airplanes of the highest quality. 

Not in any sense an organization born of the war, the signing of 
the armistice· gave them an opportunity of entering once more the 
field of commercial aviation and their success is demonstrated by 
the fact. that a year.of,peacc ~nds the Glenn L. Martin Company 
stronger than ever, employing more men and 'vomen than at any 
previous time in its history. 

l 
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.Tust as "Xovt'mber 11th~ 101:'-, found the )lartin Bomber in the 
linwlight hy )'(•ason of its rPmarkabh· pl·rformanee in official tests, 
so Xo\·eutlH·r of 1 !11 !I found the plane still in th<> forefront hy rea
son of it:- out,.:taruling suec•p,.::; iu aetual pl'rformaucl'. One year of 
activP usag<\ earrying h<>avy lomls over long distam•ps brought out 
:md <>mpha:-:izt•d th(• qualitit•:5 in the dPsil!n and workmanship on the 
pl:uw and it stood a-t the Pnd of a y<'ar of ser,·ice thP one typl' of 
airphuw U:'Ptl by the c;onorHIIH'Ilt whieh had not b<>en superseded by 
sonw othPr molh•l. ( 'ros;;; cou11try work of hazardous nature was 
undPrtakeH h.'· the bomlwrs a11d the m:my long sueeessful journeys 
bPtWPell largt> l'itit':" brought out plai11ly the eOHlllll'rcial possibilities 
of th1• big twin-t·Hgim•d :-hip. 

""ht•n tlH· ee,.:,;ation of ho:-tilitiPs put an (•nd to the army program, 
part of whil'h ealh•d for a largt•. orth·r of )rartin Rombers, the Air 
Sen·ice then awardPtl the Glenn L. )[artin C'omp:my a contract for 
four of tlw :-hip,; tn he delivered on completion of th<> six which were 
then well under way. The eompletinn of this order of ten planes 
for the Army fou11d the OlC\·el:md comp:my \n•ll started on an order 
of six mail plan('S for the A<>rial ~[ail Service awl at th<> termination 
of the post ottice order the' Jn·eliminar.Y as:::Pmhly of the first of ten 
bi~ twin-engin('d plan('S for the rnitPd States :Navy was completed. 
The actual go,·prumcnt contr:wts of the Gh•nn T •. )[artin Company 
sincp the signing of the armistice nrc considerablY in excess of a 
million doll~rs. , . . 

The hip:lwst tribute that lws been paid to the 800 horse-po":·er 
product of the Gletm L. ~rartin Company is fonnd in the fact that 
the basic dPsig;n of the plane has remaine<l unchanged despite the 
variety of nf'<'s to whieh it has heen pnt. \Yith only slight changes 
in the fnselap:<'~ 1[artin twin-enp:im•d airpl:nws haYc been nscd for 
long distance reconnaissance work, day bombing, night bombing, e ... -.;:
JWrinwntal lonp: distance A,Yinp:, cannon work. nse ns a 12-passcngcr 
arm,v transport and mail and express earrying. The new navy 
order calls for an airplane of the same g<>ncrnl type to fly over hun
dreds of miles of ocenn cnrrying the customary men, gnus nnd a 
full sized ntWY torJJcdo weio·hino· more thnn a ton. No one e:eneral 

• b M '-' 

typP of airplane hns ever been put to such a variety of uses. 
Tlie first four twin-en(l'ined airplanes built by the Glenn L. :Martin 

b • 

Company were of the long distance reconnaissance type intended 
for trips ncross the lines. This scheme cnlled for a p1ane capable 
of fast climbing, high ceiling, great speed, good maneuverability, 



l. Martin Army Twelve I'assenger Transport, Interior, l.ookil)g to rear of fuselage. 
2. ·:Martin Army Twelve Passenger Transport, Interior, looking to · front [wcl 

· ·pilot's seat. 3. Cockpit of :Martin . mail plane. 4. V iew from above ·of 
1\!Iartin Twelve Passenger Transport. 
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ability to earry lwavy wc>ight and slow landing sp<'('(L )lr. ::\[ar
tin's organization. whil'h had hl'<'ll lmilding aircraft c>xelnsi,·ph· for . ' . 
eight Year,;, lwnt to tlw ta,.;k awl hrnn:!ht out the first all-.\meric:m .. _ ._; . '-

airplmw dt·sign<:'d for war }ntrpos<'=-~ ~\nwrican in eonceptiou. dc
si~'11 and wnrbnanship ami lmilt aronnd thP -ton hors<'·pow<'r T.ihcrty 
motor, two of which supply tlu.• powt>r for the ::\l:n·tin corps d'armee 
plam·. Tht> til-;:t of tltc>,.;p m:u·hinc>s was flown at tht' ClPvPlmul plant 
in the latter part of .\ Uf!'llSt. 1 !II:', :uul durin)! S<'ptemb<'r atul Octo
ber undt·t'W('ut tc>st,.; at \Yillmr \Yt·ip:ht Fif:'ld at Da.'·ton, Ohio. Dur
ing tlH·sc tt·yont:;; tlw plmw showP•l sueh l'C'lllarknhlc> pprformancc 
that the> arnt\· offiC'1·rs in char•.,.c> of the> tP::ts dPtcrmitwd to trv it out . - . :- . .. 
with bnmhi11g Pqnipnwnt :mel tlw flights undl'r lu'av.v load wer<' so 
:-;atisfaetor.v that it was dc>Pilh'd to com·Prt tlw plane into a night 
botnh<'r. 

Tlw plane as completPd had a wing spr<'ad of 71 fC'<'t :> inchc>s and 
a supporting surf:H'I' nf 1070 squar<' fc<'t. ] n lt>ngth it lll<'asnrl•d 45 
feet, in height 1-1- ft·Pt. Its powc>r was snpplic>cl hy two -1-00 horsc
pow(•r J,ibcrty motors. It carrie1l four m<'n, fin• machine guns 
with 1000 ro1mtls of :nnnnmition_. lf,OO pounds of bonths and snffi
eient ga!:'oline and oil for n flight of six hours~ duration at the eruis
ing sp('ed of 100 miles an honr. Its 1wrformanc.'e was rc>markable. 
\Yith this full load it <'limlwd to 10,000 f1•Pt in 21 minut<'s and 
r<'achC'd a 1·c>iling of more> than Hl .. OOO fPc>t, flpw with one motor .cll'ad 
an1l shcnV<'d a ~}WI'd of 118.:> milC's 1wr hour at spa levC'l. Th<'se per
formanc<•s WC'1'C' all made under official govl'rnm<'nt tC'sts at Davton 
with Eric SpringN, ehid pilot of the Gl<'nn L. ::\[artin Compan.'· 
nt the whPPl. 

As fonr J)lanC's of the coi'JIS d'armee type were ah·cad,Y under way, 
thl' arm.'· officials complc>tPd thl'm without chang<'s but the next 
thrPe planes Wt'l'l' of the bombing t:n)C nnd were delivered to the 
Govermuc>nt complPtPl.'· c>qnippc>d for bomhing purposes. On<' of 
th(':-:e, Ko. :., w:rs lllllpwstionabl.'· the most compl<'tely <'quipp<'cl air
planl' in Pxistc>nce at that timP. In addition to its r<'gnlar equipment 
it carried navigation lights, signal lights, a S<'archlight for night 
landing~. landing flares, C'lectrically heated flying snits, tl'lephone 
system ht·twPen the members of the crew, complete wireless set and 
vacuum bottles for hot <'Offl'e for the crew. 

The performancc>s of the first seven planes disclosed snch possi
bilities that it oecurred to the Air Service that the :Martin Bomber 
was an ideal type for flights of long durati,on and :Martin Bomber 
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Xo. ~ was ac<'ordiugl,,· titt1•d up with ga::oliue tanks <·arr~·ing over 
two ton,; of fm·l, sutlieit·nt for 1:-.oo mile:> of flying. This plane was 
to be U!i(·tl in the fir~t attt•mpt=- tn sd a f!etmine tran:wontinental rec
ord, tlw plans t•alling for an initial jump from )finC'ola~ I.ong Island, 
to Xorth Platt<·, ~ t'bra:-;ka. awl a similar jump on the second day 
from Korth Platte to tian Franei~en. ..:\fter considerable testing at 
Cleveland and at I >ayton P\'erything was in readiness and a non-stop 
flight of na;, milt's from I >a~·ton to X ew York was made in 6 hours 
and 40 minutt·s. l~nfortnnatclv. two daY:-; :1fter its arrival at 
:Mineola a hurri<'anc strn<'k the fi~l·d, '\\Tecki•;g a numbC'r of airplanes 
and hangar::;. Tlw st<•C'l hangar in which the transeontim'ntal plane 
was housed, collapsC'd and the girders, which fell on thc )fartin, dam
aged the winp:s to sn<'h an PXt.('nt that thc .Armv had to abandon the 
proposed flight. · 

One of the most rcmarkable of all the Yarious adaptations of the 
:Martin Bomber was the <'Onn•rsion of the ninth plane into a "cannon 
ship.'' For l'xpcrimental work it was dt>cidcd to mount a 37 milli
meter cannon in the nose of a bomber and so great was the faith of 
the Arm.'' in the ~tnmteh construction of the pl:nw that the Wl'npon 
was monntc>cl in tlw nose of a rc>p,1tlntion boml1cr without strc>ngthen
ing the longerons or rc>clc>signing the> ship to take> the strain of the 
reeoil. That their faith was jnstific>d is shown by the fact that the 
cannon has been firc>d sneccs:;fnlh· a number of timcs and a com
plete examination has failed to disclosc any teml<'ney to warp or 
get out of line because of thc tremc>ndous shock of thc rccoil. The 
testing of this a p11ara tns ha~ h<'<'n of i nestima hlc> Yalne a:; thc expcri
ments show that )fartiu Bombers equipped with such a cannon firing 
either high cxplosiYe or shrapnel can blow a hostilc airplane or dir
igible to pieces with a single shot. 

The last plane of the Army order was undoubtedly one of the 
most interesting and successful from the point of Yiew of commer
cial aeronautics, this being an adaptation of the. bomber to cm:~·.v 
twelYe men. The regulation bomber fuselage was slightly altered 
so that four men, including the pilot, could h<' carricd up in the nose 
of the plane and eight eonld be comfortably sc·ntcd in the main bod:·~ 
a sliding door connecting tho two eompartments. The entire body 
was enclosed, tho nose being cowled oYer with a ce11nloid composition 
which gave tho pilot good \'isibilit:· and windows of non-shatterable 
glass in the sidt>s giving a fino view to those inside. T~eather co\·ered 
seats with an aisle between gave the passengers comfort for the long 
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jonrne.'·;; o)t whi("h the plane wa;; capab1<'. T<'st~ on th<' plane at 
l>ayton with a_ full load of twl'lw pas::<'ngcrs disclosed r<'markable 
~peed and c·limll. It wa;; shown that the ship was capable of <'X
tremcl.'· hip:h spc>cd at hip:h altitmks. ~\pproximately two miles a 
minute with full load wa,;: maintaim•d demonstratinl! the possibilitie,.; 
of a plane of tl1is type for the rapid transportation of machine gun
ners or othcr troop::: t•l threatened point,.;. 

The six 11m·tin twin-cngined plam•:' built for the Post Office l>e
partmcnt for u,.;e in the Ac·rial )fail SC'tTice are similar in gencral 
design to the type,.; built for the .\rmy. The specification,.; and tli
mensions arc in the main idPntieal a,.; i,.; the performance. Tht' 
planp,.; earr_,. six honr::: of fnd, a c>rt•w of two and lilOO pounds of 
mail: tlw lattPr di,·i•l••d amon!-!" tin• l"nmpartment,.;~ four of whieh arP 
fitt<•d with trap •lcllll'S opc·ratt•d from the> pilo(,.; sC'at. These tloors 
greatly facilitatP and speed up the unloading of the plane when it 
rl'aelH•s its dc•:.:tinatinn and in addition are so desi!!1H'Il that thPY maY 
he used for the pnrpose of dropping the mail while, in :Hight in c:~,.;e th.e 
postal antlwritip,.; should desire to delin•r portions of their cargo lw 
this nwthod. '"' • 

Au additional feature attraeting a gr<'at dPa1 of interest is a verv 
~ ... . 

solidly bnilt dt•taehahlc> uo,;p so d<>sig1wd that in case of an accident 
snch as mi!,!ht hap})('ll through a had landing, the nose can be rt•
moved b,y pnlliug out four holt,.; allll n llC\Y nose immediately put on. 
By means of this dt•Yiee an ncciclent which ordinaril.'· would hold 
the pla11e up for t\n) \\'t•ek,.; or more> can now be repairetl in a few 
minutes. Thes(~ plalll':' nrc used in the X ew York to Chicago service 
making oul.'· oiH' stop <.'n rontP nt Clen•land. 

The latPst den·lopuwnt of the )[a rti11 twin-pngined airplane is 
found iu the naY.'" ordt'l'. which is now wl'll nuder way. Chnng<'s 
and improwmc>nts. in b·<'ping with the :ll:fartin policy of progress 
l1ave bPen made whieh make certain eYcn better performances than 
tl10se which haYc bePn nuHl(~ hy tlu• c>arlic>r twin motored plam~~· DP
si~1led to C'arry a full siz<>d nav.v tnqwdo weighing over n ton these 
planes can be operatPd as an nPrinl coast patrol from.-lnnding fields 
along our shores or cnn lw tnkPn out to sea. on warships or sea sleds 
and there us<>d as an active adjunct of the flec>t. 

.Tmt as the> C'ight years of expPriPnce in desip:niug and building 
airc~rnft prior to Hll7 assistc>d materially in enabling the> Glenn L. 
::\Iartiu C0111pany to produce the )[artin Bomber, so the two years 
nf exrwrinH·nt aiHl cnnstnwtion on the llfartin Bomber have> enabled 
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the Glenn L. ~I m·tin on·ganization to prlldut·e eommercial aircraft of 
a superior cptalit,Y. \\"ith an "~"<' to the future~ tlu· l;h,nn L ~far
tin Compa11~· during the war clcsi::,_'liPd a type of airpl.me> who:;e gen
eral chara<•tc:ristiC",; and qualitic,;: wc•n• s-imilar to those dPmmuled of 
a comml'rcial airplan«'. The enml•iuatiou nf safcty. SJll'«'<l. st<·adiuess. 
strength and enntrollahi I it~· so ueet•s::ary in the corp .... d'a rmee aud 
bombing type of military plalll'S furnwd px:wtly thl' same combina
tion of qnalitie,; ealh·d for in thC' a.irpl:mt· of comm<·r<'P so that the 
cxperienct' gained dnriug the war sen·C'd to dc,·dop the ~Iartin 
Commercial .\irphuH·. lu otlwr word;:; the )lartin passenger~ fn·ight 
and mail carr.Ying airplmw is not in au~· sen:"e of thc word an experi
ment but is a }1l'digrPc>cl prodnet with actual pprformancc to its 
crc>dit. 

Long cro:;,:-cmmtr.'· trip::; h~· ~r~ll'tin Bombers and ~Iartin mail 
planes have definitely e:;tablished the ability of thi,.; type of plane to 
link the important <'<'nters of the t'"nit('d States by a('rial tran5por
tatiou. :Martin twin-engined airplan(',: have :flown on•r long dis
tances carr,,·ing a~ Jllan.Y a~ t\n•lvc pass('ngC'r::: and as much as a ton 
of dead weight. The ton mile efficieney of tlw ~Im·tin twin-engined 
airplane is au (•stablislwd fact while tlw abilit.'· of the plane to :fly 
with a full load on a sing]p motor rPduePd to a minimum the danger 
which aecompmli<·::> for<·t:d lamli ngs. 

Xo airplane hns ('\"Cl' approaehPd thP sprviee> rPcord of ~Iartin 
Bomber X o. 2 which, with 10,000 mill's of cross-country flying to 
its credit was started off on a pionel'ring trip around tile rim of the 
"United States in command of Col. R. S. Hartz. On Sunday, X ovcm
her Oth, Col. Hartz completed his journ('y, lul\·ing co\·cred DS:23· 
miles in 11-! hours 23 minutes. This included 100 sC'parate flights 
and. the crossing of the Rockies at an altitntle of 13,000 feet. The 
average speed was !:1-! mil<>s per hour. The gasoline consumption 
was less than -!G gallons to the hour. The plnnc landed in \Yash
inbrton with a total of 225 hours and 2-! minutes of actual flying or 
practically 20,000 miles and still retained its original fabric. It 
was in pedect alig11meut and in condition to continue, if necessary, 
with but slight repairs. So remarkable was the demonstration of 
the fine construction of this plane that the Smithsonian Institution 
has asked to have the plane turned over to it that it may be preserved 
for future generations. 

The Glenn L. ~Inrtin Company as an organization has been in 
existence for a long time as time is reckoned in aviation. The first 
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relation~l1ip ],Ph\'1'<'11 ~\11·. ~lnytin and tlw 1·,,it•·•l :--;tnt•·=- .\1'111," t·ame 
iu JmH•, 1!11:), wlu•JJ thn fil·:-;t plaun wa,.; rnadt· and th·lin•J'Pd from 
the Los .Angeles pla11t:. Tlw follnwiu~ .""ar fnn11d ill<'l'<'<I:OI'd order:< 1 

and 1\Jr. :Jlartin dPiin•rc·d wilital'." plaup,.; to ho:h tlu• Holland (;O\"· 

ermneut and tiH! Xdhel'lands East I udia c:.,,.,.rlllll<'llt. The fir~t 

:Jfartin pl:uw for tl1e l~nited State,.; ..:\nu,Y pron·d a :o:n<'<'""'" and the 
relationship l)('tw<•en tlw :J[artin orgaui.zation aJHl tlw .\rilly hn' 
COli t i 1111 f'<l. 

1\fr. :Jiartiu rs a pion<'<'!' flyPr, lun·inp: huilt hi:-: fir,.;t airplaw• in 
1 !JOS a111l tnng:ht hin1sPlf to fly. En·ry ,Year· saw a Ill'\\' Jlln<h•l. with 
marked imprm·c•tllellts, :111cl with wlli<·], -:\11·. ~I :ll'tin tran•l<·d thou
sands of wil<•,.;- tilt' hP~iiiHill~ of th<! d<'\'<•lopllll'llt and <•,.;tahlish
meut of an individual gi'Onp who ha\'1' widc•Bt•d and illljll'O\'<'tl the 
types to a great t!PgJ'I'<'. 

:.Mr. :J[artin lwg:un, ns <·arly a:-; 1!11~, to surrotmcl himself with men 
of marked ability in thPir ntrions speei:tli.zP<l po:-:itious in his com
pany, a11d lun·p eonp<"rat<·<l to eai'I',Y out hi,.; idPas for superior aircraft 
and the highc•st possi),)p <h~\·c•lopmcnt of tlu! art. 

Two men in pal'tienlar wlw~e dPn•lopllt<'Ilt: :mel adn111c<•ment has 
been very rapid, are LawrPJH•e I), lkll, FadoJ',Y ~Iauager. who,;:p un
questioned ability as a prodne<•J' i:-> a valnablP a,.:sl't to tlw m•ganiza.
tion. He has been \\·ith th(• organi.zatiou :-;iJH'<' I D1 :.!. 

)fr. 1\fartin hns grPat (•ouf-id<•ucc iu the mm:-;nal qwrlitip,:; of Don
ald ,Y, Dong-las, his Chi<>f En~!'incPr, who is natioually knom1 for his 
ability. 1\[r. lJo11glas emne di rcct ly to the orga 11 i.za t ion from the 
:Massachusetts lw;titntc of Tedmology in l D1 :1. 

1-':ric Rpringcr, Chief Pi~ot, is kno\\'n na 1"i on ally hec:m,:;e of his 
wonderful snce<'SS<'S in test flying aucl <·ro:-;s-emmtry \nwk with :;\Jar
tin airplanes. He gradnate<l from the :Martin school in 1 rn;; and 
has heen connected with the :l\[artin forces ever since. 

The harmony of the entire organization and its loyalty to the 
policies of the company is a very notable fcatnre, which together 
with the skill and ability of the entire personnel, has made a very 
efficient aircraft factory. 
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D crr: oiT, 1\IrcH. 
P1·esiclent a ntl General .lfcwuger 
V ·ice-l'·resideu/; of D ngin etTi·ng · 
V ·ice-Pres iclcnt of .llcmufnctu.ri?I!J 
Vice-Pres ident of Distribution . 
Secrela·rv Cl?lcl Treas urer 
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J . G. V INCEN T 
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Sum: the '' ar period, the principal aviation work of the Packard 
Motor Car Company has been the development of motors and planes 
by their experimental department. New engines and plaues of the 
bighest efficiency have gone through very satisfactory tests. "With 
the exception of the Packnrd av iRtion eug ine, 1\Iodel I.-A.-1650, none 
of their air products will be put on the market for the present Packard 
engine 1\Iodel I.-A.-lG;JO hRs specifica tions practically identical with 
the famous I~iberty, in the development of which this company played 
such an important part. ~Ianufacturcrs and those requiring high
)J wer ed motors arc invited t o direct their inquiries to the A.viation 
Departmcn t, l '<l ckard 1\Iotor Car Company, Detroit, :Michigan. 
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STl!RTEV..:\.XT .AEHOPL\XE CO.:\fPXXY 

The offices of the Sturte,·:mt AProplnBC' Compa11y are now located 
in Framingham, :Massachusetts, h:n·ing been remo,·ed from Ja
maica Plain during l\farch, Hll !). 

1'1·esidcnt . 
Y.icc-President 
'l'reasu rc1· 
Clerk 

Kouu: Foss 
BEXJA:\IIX !'i. Foss 

Officers 

Directors 

. Xonu: Foss 
BJ-:XJA~IIX S. Foss 

\\'. E~II-:IISOX BAIIRETT 

. HOIIATIO ALot:X 

\V. E:o.n:HSOX DAHIIETT 

E. B. FRI~F.:\IAX 

KEAI. BAXTOCL 

( :AI.F.X STOXJ-: 

Chief Engineer 
Oeneral Superintendent 

\\'JLI.IA:"I[ A. G,\STO:>\ 

.Jon:-.- .J. ~lcEr.noy 
I• .... F;. CIIAX.XOXJIOt:SE 

WHEN the Armistice was signed, the Stnrtevant ...:\eroplane Com
pany had uncompleted orders for D. II.--!, J. N.--!, D. and V. E.-7 air
planes, and had attained nearly the maximum production permitted 
by the then occupied buildings. Plans had bee11 complctC'd for addi
tional final assembly buildi11g to provide for increased assembly of 
!) V. E.-7 planes p~r day. Production was p:raduall_y reduced upon 
cancelation of contracts until January Gth, lDl!J, when all produc
tion of e'very nature was discontinued. 

At that time an organization of over 1,000 persons had been prac
tically disseminated, leaving a skeleton organization of major de
partment heads which the company continues to maintain, although 
no further contracts for airplanes have been entered into with the 
United States Government or others. 

It is the established policy of the company to hold itself in readi
ness for production at any time conditions may warrant. 

The Aeronautical Department of the B. F. Sturtevant Company 
has been maintained with small production, and a great many im
provements and developments have been made in the Sturtevant mo
tor during the past year. 

-, 
I 
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TI-IO)L\S-)fORSE AIRCRAFT CORPORATION 

~L\Ix 0FFI<'E .\XII PL.\XT, South llill~ Ithaca, Xew York 
At·xrLIAHY Pr.AXT, BrindlP,Y StrPc>t. Ithaca. New York 

l'rrsiden t . 
ricc-l'rcsidcllt 
'l'rcasurcr· . 
Sccretar·y . 
f'lricf Engineer 

. F. L. :\loasE 
\\"n.uA~I T. Tno~rAs 
• ,TERO~IE A. FRIED 

R.\Y)IOXD "'ARE 

n. Dona.As Tno~us 
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rPox the signing of the Armi~tiC(>. the quantity manufacture of 
air·planes for war purposes was quickly brought to a standstill, except 
for the compll'tion of some one hundr<_>cl planes and a number of 
spare parts whieh wer<' well under way. 

During- the war the experimental ch•partment was working on the 
construction of four experimental single-seater pursuit machines 
built to take the 300 horse-power Hisp:mo-Suiza. engine for the En
gineering DiYision of the Air Sf'n•icc at )[eCook Field, Dayton, 
Ohio. 

As a. result of much painstaking effort a special desig11 was devel
oped employing 1musually light weight construction of exceptional 
strength. Particular attC'ntion was gin•n to reducing head rC'sistance 
to a minimum to secnr<' the maximum spPed consistent with a rea
sonable wiug loading :nul tlwrdorc a low landing speed. That suc
cess was achieYcd is shown by th<' n•ry remarkable performance both 
in spe<'d range and climb with load. In test flights made by the 
mmmfactHr<'r at Ithaca on the 21st of February, witnessed b,v offi
cials from "~ashington and Dayton, a speed of 164 mil<'s per hour 
was attaill<'d, and a climb to ten thousand feet in four minutes fifty
two secouds. The first one thousand feet was made in twenty sec
onds, equiYalent to a vertical ascent at the rate of 34.4 per hour, 
which gives a very good idea of its extraordinary climbing speed. 
This performance, which is understood to be a world's record, was 
officially recognized by telegram to the Corporation from the Direc
tor of :Military .Aeronautics. During these trials, the machine bal
anced perfectly in the air and was extremely maneuverable at all 
speeds. In addition it was found to handle in a most satisfactory 
manner both in landing and taxi-ing on the field. 
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ThP l'<':'nlt,.: of tlu• ,.;amllnml tP,.:t:; nn onP of the four machines car
ried out at- l layton hy tht· En1-1·im•t>rin~ I li,·i;;::ion W<'l'e none the less 
remarkable. \YhPrP a faetnr of safl'ty of t·i~ht was rpqnired in the 
win~ strn<"tlll'l', a faetnt· of on•r tt-n wa::; found. In the case of the 
control snrfaep,.: a :-:andlond of O\"<'I" fifty JWl' C<'nt. gn'ater than that 
callPd for in thP enntraet wa::; plac<'d upon th<'m without failure or 
S<'riou~ ch•flpetion. ~\,.: thP win1-1· ;;::trnehtl'l' itsl'lf did not fail, a subse
<JlH'llt fl>,.:t was madc> u pnu tlw l:un i natPd wnnd wing lwams, resulting 
in a factor nf saft>ty of 0\"1'1' fiftl'en or almost twit•e that requir<'d. 
:\lthough this typP nf l'Oll:5trnetion wa::; d<'\·eln})('tl for war machines. 
its li!.!ht wei!.!.·ht-:'trt>ndh eharnet<'ri,.:ties are wdl suited to machines 
for p~ae<' pn~:pn;;::Ps. ~-

An in ten•st ill!-!" S}Wl·cl eom pari:;on was macl<> 1Jl't\\'<'l'll the Thomas
)lot·se type ~.--~-(' sin!-!·le-sl'atPr ach·anecd army training mnchihe and 
the )1. B.-:~ ptmmit typc>. \Yith the 80 horse-power I.eRhone <'ngine 
in the S.--l--C maehine all out. makintr a spC'ell of approximately ninety
sPYen mile,.: }Wl' hour, it wn,.: not ahle to hold thP pursuit machine with 
its ~wn hor:::p-pow1•r 11 i;;pano Pngine, throttled to approximately 2:-l 
per c~nt. of its maximum power. 

"~ith a YiPw to :mtil'ipating the demand for :m all purpose two
seater training or sport mach i nP. two designs, type S.-li and S.-7, were 
brought out. The fnrml·r, a tandem two-seater, tlw latter, a side-by
side two-seah·r. both fitted with the SO horse-power LeRhone engine. 
These machine:; were cmnpleted in time for theN ew York ..:\.ero Show 
held at ~[allison Square Garden in ~[arl'h. and exhibited together 
with the SO horse-power type S.--1--C and the iJOO horse-power Hispano
Su i;r.a )f. B.-:) typt>. 

Both mach im's gave exeeptional pPrfornumcPs, considering the 
horse-power aYailahle. In tlw trial flights the tnndt>m two-seater 
showecl an an•ratrl~ nf lO;j mile's per hour nml the side-by-side two
seater D5 mil<'s pc•r hour. The climbs in ten minutes with fnlllond 
were 8.000 fl'l't and ll.ilOO feet, respeetin•ly. 1\ low landin:g speed 
was particnlarly sought in these machines, and with this end in Yiew, 
winu:s were constructed o·ivino· a loadinu: of but four and one-half 

~_) b b ........ 

pounds per srp1nre font. In rt>peated tests a landing speed in the 
neighborhood of :38 miles per hour has been made in still air. 

In connection with extensive flight tests on the type S.-6, a flexible 
dual control was deYcloped, which allows the pupil or passenger to. 
control the machine in the usual manner through the medium of rub
ber shock absorber bands connecting his control stick and rudder 
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footbar to the pilnfs. eontrok This method of interconnecting the 
pilot and pas:wngpr controls ha::; pron•d very ::;atisfactory. permitting 
the pilot eoutrol at all time:: even a~ainst the will of the passenger or 
student r<•cpi\·i 111-! i n::trnction~ without, however. actually disconnect
in~ the ::<:>eondar.'· eontrol. 

In .Tmu·. 1 :•lH. th" rnitC'd StatC's. Post Office Department requested 
bids for tlu• t•on:-trnetinn of tC'n mail machines to be equipped with 
two or tln·C'e Lihcrt~- or IIi5pann-Suiza C'ngine::;. to carry from fifteen 
hundred to thr<•e thon::::md }Hlllllds of mail. .A~ a result of its bid, 
thf' Corporation wa:- awar<h•d an ordC'r for four machines, to be 
t•quipp('(l with two :wn horsP-power IIispano-Suiza C'ngines to carry 
fift<·Pn huudrPd pnnnd:- of mail. On<:> of thP rC'quirPnwnt::; of the 
contraet wa:" that thP ma<'him·s must bC' capable of carryin,!! the re
quired mail load with onC' <'nginc. To most satisfactorih· carrv 
out this rPqnin'nwnt. thl' <lPsip:I~ prm·ith•d for th<' two powC'~' plants 
in a center nacell<'~ plal'<'d lnwk to hack. onC' driving a tractor pro
JWller and the othPr a Jlll!'lwr. This liOV<'l arrangemC'nt was most 
favorably reeein•d h.v tlw Pn::t Offiee Aerial )[ail connnittC'C'. as pro
vidiu~ the h<',.:t powpr plaut in::tallation for rPliahility. 

In the desi~TJl of th<>sC' mail machines. the t,n)e of construction 
wltir-h was ll=-'l''-1 ,.:o sne<·e::::;fnll~· in thC' pursuit type~ fitted with the 
same eugi m·. was fnllowPd as c lm:ply as possible throughout. ..:\s a 
result tll(' total weip:l~t ha;; h<'l'n brought to a minimum of 5,564: 
pounds. fift~· per cC'nt. nf which is nsl'fnl load. With this unusually 
large per(•C'ntap:P of nsPfnl loatl, it has hC'C'll possible to restrict the 
wing span to fort,v-fin· and one-half fC'C't, at the ::nmc time providing 
snfiieicnt wing area to gin• n satisfactory landing speed. The two 
fuselages are arrauged Olll' on <'ach side of the center engine nacelle, 
with pilot located iu tlw nose of the 0110 at the left and the pilot me
ehaBic in the one at tlw right. The lattPr is provided with the 
Thomns-:Jforse type flexible control. \Vi11g radiators arC' fitted in 
the top wing ahove the pngine naccll<'. StrC'mnline wire is used 
throughout the wing bracing, and all control surfncPs are balanced. 
The fifteen hundred pound mail load is placed in the center nacelle 
between the two engines, and in each fuselage behind the pilot and 
pilot-mechanic. 

The high speC'd is cstimatC'd at 132 miles per hour with full load, 
and 102 miles per hour 'vith but one eno·illC', the machine having suf
fieiently low power loading· to enable it'to fly satisfactoril.Y or ~limb 
on one engine. The first machine of this new type was com-
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Thonias -Morse Model S.-6 
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1. Front quarter view of Thomas.l\forse S. -7. 2. Line-up Df Thomas-Morse Scouts. 
3. Side view of Thomas-Mor se l\:LB.-3 Fighter. 
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pletcd near the end of thl' yt•ar and wa~ t<"Stl'd t•arlv iu l:l~tl. 
Outline speeificatious of the Thoma:;-)lol·~e lltaehill('~ iwought out 

during the year l!)l!l follow: 

TIIO~IAS-:.\foHSE .:\IHCHAFT {'oHI'OHATlOX 

AIHl'LA:\"1·: SPI·:CIFI<'ATIO:'>S 

:\folli-:J. :'\[,11.-:J. J>l"HS!TI' :'\IACIII:\"1·: 

Dimf'nsioml: L<'n~th. 1!1 ft. II in.: HJmn, ~ti ft.; ll<'i;.:ht. R it. 
A reus uml Weigh(.<;: \\"ing area. 2i>O.ii sq. ft.: gro;.s WPi;.:ld, 20:l7 

lbs. 
l'o1cer Plant: One II iRpano-Sui:r.a, ::\[odcl Jl, :ltlO hor~<'·powl'r: trae· 

tor propeller. 
Perfonnances: ~peed, G0-lli37!J m.p.h.: dim!,, 10,000 ft. in -1 min. 

ii2 sec. 

lllODI~L S.·i. AD\"AXC~; THAI:\"1:\"G :'IIACIIJ:'>E. SIIII•:-JIY-SIUE St-:ATEI: 

Dimensions: Length, 2 I ft. li in.; span, :J2 ft.; height, n ft. 
Areas a11d ·weights: \Ving area, :3GO S<J. ft.; gross weight, 1480 

pounds; useful load, 4i:3 pomHh!. 
Pou:er Plant: One LPHhone SO horse-power rotary; tractor pro

peller. 
Pet·fonnu.nces: Speed, 38-flii m.p.h.; climh, GiiOO ft. in 10 min. 

l\IODEL S.·G. AD\"ANCJ•: TIIAI:'>IXG :'IIACIII:'>J·:. TA:'>IH:~l T\\"0-SEATEI~ 

Dimensions: Length, 20 ft. 8 in.; span, 2!1 ft.; !wight, S ft . 
.t1reas and ·weights: \Ving area, 2ti!J S<J. ft.; gross weight, 13DG 

pounds; useful load, 472 pounds. 
Pou:er Plant: One LeRhone, SO horse-power rotary; tractor pro

peller. 
Performancess Speed, 40-10;) m. p. h.; <·limiJ HOOO ft. in 10 min. 

MOD~;L l\I.B.-4. TWIX EXGIXE lllAlL lllACIIl:'>E 

Dimensions: Length, 25 ft. 5 in.; span, -l•> ft. G in.; height 11 ft. 
.Areas and lVei_qht.~: \Ving area, 645 ft.; gross weight, iJ51i4 pounds; 

mail load, 1500 pounds. 

WEST VIRGINIA AIHCRAFT CO. 

MAIN OFFICES AND PLANT, ·wheeling, \Vest Virginia 
Officers 

President 
Vice-President 
General 11/anager ancl "Vice-President 

.r. C; :McKrxLEY 

. N. A. HAXIXG 

. c. H. PIIILI.IPS 

TnE activities of the \Vest "Virginia Aircraft Compan,v since the 
signing· bf ·the Ar~~s~i<?e. ha:ye. bee~. p_rinc.i pall,Y ._engine_ering experi
mental work in perfecting a design that would be practical and cost 
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of prodw:tion would lu• •·•·•lucP<l tu a minimum, which would be con
sistent with durability aJHl Ptiieit·m·y. to enr•·.'· not lt•ss than three 
pasS<'ll!!CI'~. ThP llt:lllnf~wturt· Ita:-: hl'<'ll rP•hwed tn :-;impJ,,- r<'lmilding 
machines for illdi,·idnal:-:. 

Our <'ll!!ill<'Pring- <h•partnwnt rt·ports that their plans for the three 
passenger machine are about completed. nnd we co11tcmplatc building 
three or four of tht>Sl' eraft at an l'arly date, although we have not 
indicah•d to till' pnhlit• that we wonltl build an.'· of th<'sc machines at 
the prespnt for the lltark<'t. 

Our Pnp:inC'erii~p: d<'partmC'llt has bePn held intad. although the 
mill and th(' a:-:~r·mhling departnw11t have beC'n tPmporarily di\·erted 
to other line;:, but at an.'· ti11w wlwn the airplane hn;:;inC'ss justifies 
it aud show;:; :;nme ~itrliS of stahilit.'·~ our l'ntire plant eonld he brought 
back to it;:; fnll C'apaC'it.v. 

}...,or '}uite a f<•\\" months aftc•r the .. :\rmistice wa~ signed, we con
tinued to the compl<'tion of our <'Ontract with the GovC'rnment, but 
since the Mmplction of this contract, we han~ not built any new 
complete machines. 

"Then the Armi:-:tiec wa=- signed. we again placed in operntion our 
Tlying Schools at Princpton and llaytona. 

·wRIGHT AEHOXACTICAL CORPORATION 

Freling11ysen .AYenn<', X ewark, X <'W J erst>;v 

OfficCI"s 
President . 
Vice-P1·csidcn t and Gc11cral .ll alwgn· 
Vice-P,·esi!lcnt wul Chic{ Rngi11cer 
8ec,·etury 'IIHl Trras'!lrer 
Sales .11 a11age1· 
Fu.ctory Jll a11agcr 

C:EORGF. H. Hm:sTox 
F. B. REXTSCIILER 

Jlt:XR\' )f. CRAXE 

J,D!ES F. PRIXCE 

,Tonx R. CAVTLEY 

• JIAROLil J.-. POPE 

TuE "Tright Aeronautical Corporation has tnk<'n owr certain of 
the assets and liabilities of the 'Vright-:Martin Aircraft Corporation. 
This reorganization is for the purpose of putting the operations of 
the older corporation on a satisfactory peace-time basis. 

The new corporation has possession of the Wright patents and the 
Hispano-Suiza license for the United States and is continuing the 
manufacture of the Hisr)ano-Suiza <mo·ine. In order to maintain 

b 'ld . its place as the foremost individual aeronautical engine bm er m 
this country, the corporation expects to develop new and improve~ 
types of aircraft engines and thus keep abreast of the times. 
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In ordt•r that rlu· t•orporation may lle in the hc.st po::::ible position 
to c·ontinne thl' prntlnr·tion of impr•l\'Pd \\'right lli::pano engines and 
to work out lti'W pr• thlr•m::; uwlPr propPr <"otulitiou::; tlw X cw Bruns
wick plant ha~ 111'1'11 :-:old to the lntPrnational )lotor Truck Compun:-·. 
This :-alt• ha,.: t·naltl(·d thP corporation to pnreha~e a 1\('W site on 
:Frelinf!lmy:<Pn .\ n·nHP in X L'W:irk~ upon whi('h a li('W factory, 
e~pt>cially de=-i;.rtwd for tlH· JH•ed,.; of axiation engine work. is being 
constructt·d. ~p<·<"ial att1•ntion i:: bl'ing paid in tht• initial construc
tion to immt·tliatl' r<'t]Hirt'llll'nts hut all plans are bcin~ laid out 
with a YiP\\' to PXp:m=-inn. :-:o that tht· faetor,\· will lw ahl(' to increase 
its production with th(' {,!.Tl'att•st pn:<:,:iblc rapitlity and with practically 
110 iutcrfPrt•twt• with opt•ration::; at any timt•. 

~lauufac·tnring· nil a :<lllall =-•·ah• will lw earril'tl on in tlw F.xp«'ri
nwntal Ut partllH'IIt at· X t•w Hrnnswil'k u11til the Ill'\\" factor.'· i:: 
completPd. 

After tlH· :,:i~ .. !'llill~ of tht• :\rmi::ti(•t• a 1wriod nf approximat('ly six 
mouth:-; wa,; takPn for the eomplPtion of thl' t•orporation's government 
contracts. Sitwe that time a small amount of t>xperinwntal work has 
bet·n carrit•d 011 for both the· Army a11d X:l\',Y Departments and at 
the present tinw tl11• 1:'0 hori't'-pnwcr ::\h1lh•l ·· E ,. engine is being 
'prodnc<·d i11 small qwmtitit•=-. 

Tht> r<'c·or<l made hy the Hispano-Sniza ('np:ine is too well known 
to discn,:;; at ]pngth. It is !!f'HNallv a<>knowl('dgecl to be the most 

\__: .. _ ,, ... 
snrec•::;sfulpur;;nit plant> ('nginP in tlt(' l~11itP1l Stat(';;. In spit(' of the 
fnrt that thP maehinP was lmilt for S<>ontinp: pnrposPs with little more 
than two hnnrs fnd cnpac·it;·) the fir:-t nirplaBC' to compll'te the ronnel 
trip from XPw Ynrk to San Vrnnc·is<>o withnnt chang(' of or r('pair 
to enp:i11P was n sinl-!lr• Sl':ltf'l' sf'nnt fittPtl with on<' of the small 180 
horsc-pow<'r II isp:mo-Snizn ('llg'ill('S, nntwithstandi11g the fact that 
it was C'lllll]Wt i np: with <'np:i nc's nvl'r twit•c• its pnwer. 

In the X('\\' York-Toronto race, although there were fewer than 
twenty pPr cl'nt. of the plnnPs pntl'retl using Hispano-Sni:w engines, 
the first four plaN•s in tlw reliability contest W('re tnken by Hispanos. 

At the prPsent time dPvPlopnwnts for advancPd trnining planes in 
the Army~ dl'Y<'lopmcnt for hi!-!h spe('(l sinp:lP seater pursuit mnchinea, 
and a considerable portion of tlw dcwlopmPnt fnr two seater fighters 
is hnsf'(l on llispano e11ginl's. l11 tlll' Navy thP program for battle 
plntl(•s for thl' fleet, hoth of the small si11gle seater tync and the 1arg"f'1' 
two seatPr t;'pc, is based ou the 1 ~0 horse-power Hispano and the 
300 horse-power Hispano engines. 







l. George H. Houston, President. 2. Henry :rvi. Cr a n e, Vice-Pres ident in Cha rge 
of Engineering. 3. John R. Cautl ey, Sales :Manager . '1. F . B. Hen t ·elder , 
Vice-President and General l\1a nager. 
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The illn~tration:; ~u·1·nmpanyiug: thi:> artiele show three t,ypical ex
::uuplC's of plane iu::;tallatiou:-: u:-:ing- the Hi~pano-~niza motor. There 
arc a mnuh<'r of other:-:. i'U<'lt as thC' Thoma;:-)lnrse ~cant illustrated 
elsewlwre, hnt the thrt•e :-:howu will ;:pr\'C' a;: l'l'asonabh' L'Xamplcs of· 
dcn•lopuwnt:-: around tlu•" "'ril,!"ht lli:-:pmw.~· 

TIH• LOl·ning two S<'atPr fight<•r was lll'siguNl Pspcciall~· to meet 
the call of the .:\rmy toward tlu· <·ud nf the war for a n'r.'· high speed 
two ;:eatt•r machin<' of great mam·m·prahility. This machine has not 
onl,Y :-:'hown it:-: ability as a land ship lmt i:- being hnilt for the Xayy 
as a pontoon type• :<l·aplaul'. J t .i;: <'Ll\Iiplwd with a :100 horse-power 
T;qw ·' II ., ".right II ispa no motor. 

The OrdnaHcc ~t·ont wa:-: built in re:=:pon:-:L· to tltc I'cqncst of the 
'Ya1· ll<'partment for an ultra ltigh :-pt•<•d siugk ;:pater machine. The 
perform a m·e has lu'<•n PX<'Ppt inn a 11~· high. ;\ f; it wns deYclopcd for 
the "\ir !-'L't'\'iec~ tltt• I'X:wt flgm'l'S ar<' not available. It is equipped 
with a ;;oo hor~(!-pOWl'l' Typ<' .•. 1 r '~ \Y right JTi::;pano. 

The Y. E.-7. or Yonght HhwhirtL wa:-; <'~}wcinlly deYelopcd as au 
ath•nnc·ed training m:whim• for thl' ~\ir B<•r,·ie<•. It has shown Yery 
marked ability for a mal'him· <k,~ig:neLl for a HIO hor::;c-powcr motor 
~111l is wi(h•ly nsell to-da~· iu tlw Air Sl'l'\'it•P. It is equipped either 
with lfiO liOl'B!•-powl'l' 'fyp<' '" 1 ~· or 180 horsC'-power Type "E ,. 
Hi spa no. 

Tlw \Yrig:ht A(•rmwntiL•nl Corporation heliC'\'C's in the "'right 
Hisp:mo PugittC' and that tlw cl!•,·l'lopments whil'h nrc in hand at the 
prcseut time make it uot n11l,v \\'i:-<l' for the corporation to continue in 
the acronantieal <'ngiu<' lmsin<'ss. bnt that it is its dnt,,· as an American 
corpCiration to do so as it is the onl~· eorporntion in the United States 
whieh was a lnrp;e prodnL'C'l' of fi.ghtinp: <'np;ines. which proposes to 
f~ontiuuc• in the hm;i.nl's;: with aviation <'ngin<'s ns its sole product. 

The \Yright APro11:mtieal C'orporntion therefore believes in aviation 
and the nccPssity for n strong organization which will .bend its whole 
ciforts toward the coutimwcl tlevPlopmPllt of the aviation engine. 
The corporntion is in position to aecept ordt>rs for "Tright Hispano 
cn~incs of the 1:10 nml 180 hor::;c-power and 300 horse-power sizes. 
It is d('vclopinp; in a conservntin' manner otlwr types of engines 
whi(·h it hclit•ws will he neNlecl. The corporation will undertake 
the lluvelopliH'llt of :my particnl:ir type or engine auxiliary equipment 
for the use of priYntL· concerns or milihll'~· establishment in the 
United States and ahrond. 

L":~-· --
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(For Earlit•r Chronology, ~e•• ·· Ain•raft YPar Book, I !JIB'') 
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lfnndlt·y·l'ag<' at C'J-it·klt•II'Ood Fi .. Jd. l·:nglan<l, carri~?s 40 
)"'"]II•• :lO nlillnt••s at :tltitndt~ of li,;;OtJ fl'l'L 
/;'n!flullfl to India. Four motored llandlPy·l'ag<' piloted h1· 
:\la,ior :\lacLal'Pn :tll(l C:l•neral :\lcEwl'n of tht• J:o~·al "\ir Fon~ 
anin•-; in Calt·utta. a llistam·p of approximatl'l_l' ti,;iOO mill'• 
from Euglallll. 
l~nitl•rl ~tat1•s Xal'nl non-rigirl ,JiJ·i_!.!il.Jp A-2:Hi flips from 
KPy \\'t•;;t to Tampa, ('al"' ~ahiP, l'alm Beneh an11 return. 
covering approximatPly ti!ll mill':-: :tJI(I maintaining eon
tinuou;; flight for -411 holll'" and -lH minutp,:, 
LiPutcnant-< 'ommaJHil'r 1'. X. L. J:ellingl'J' earrics ;; pa~~en· 
gl'rs and !i-42 pou1uls adl!itional weight titiS miles in n hour~ 
and l minute continuous flying. 

.\'ew altitude record Pstahli;;Ju•d by Captain Lang, H. :\. F .. 
at lpswi<~II. England, witl1 passPngt•J'. :\ltitude of :l(),;illll 
fl'et re:u·hed unoflieialh·. 
'l'ranscontin('ll/al l'ath(inrliny Toro·. Four army Curti!'~ 
,J.X.-4-H (IIi,:pano-Suiza) airplanl's l'omplPtP 4.000 milt• 
flight in 50 flying hours. Acr·ial photographs ami map~ 
taken anrl aerial mail J'outes and lanlling fields select!'<!. 
Hocl~arcay to .1\cy !Vest. United States Kava! dirigible Cl 
(C:ood.n•ar) fliPs 1,-4;)0 mill's. 
New Italian Nccord . . Italian biplaue, the :\[arehetti Vickt>r~ 
Tenli, eq u i pperl with 200 horse-pml'l'l' f'pa mot01·, a n<l piloted 
by f'ergeant Elia Lint, attaius, undl•r ollicial tests, and over 
a dm;erl cireuit, an al'l'l'agP speed of ](j() mill's JWr hour. 
Navy airplauc sucel•ssfully !aUJiehed from dirigible in flight. 
Lllarseilfes tu A lyeria. Li,•utenaut Hog1•t and Captain Coli 
pilot French Hreguct airplaue :u·ro;;s .:\lerlitcrranean ~ea. a 
distance of 4;)7 miles in fh·e hours. 
J-:ndurance flight. Cape :\lay. ~ew .Jen;cy. Goodyear :\ir
ship flies 33 hours. .:\ssuming al'erage speed to han• !Jppn 
40 miles per hour, approximately 1:1:W miles were flown. 
Annual Flying Cil·cus held at Ho('kwell Field, Sau Dil'go, 
Califoruia, in which more thau 200 airplanes of all typP:5 take 
part. 
Paris to Brussels and 1·eturn. Farman Goliath carrYing 17 
passengers flies 325 miles in 4 hours and 52 minutes. • 
~Yew looping record. Lieutenant B. \V. l\Iaynard, a test pilot 
at Ameriean assembly plant at Romorantin. France, loops 
318 times without losing altitude, flying a British Sopwith 
Camel. 
British non-rigid airship N.S.ll patrols North Sea for four 
days, four hours and fifty minutes with erew of 10. 
Lrmclon- to Paris fl·iyht. Airco D.I-I.-4 airplane flies to Paris 
from London in l hour and 50 minutes. 
Lieutenant E. E. Harmon, piloting a Lepere biplane, -tOO 
horse-power Liberty engine, flies from :Mineola, Long Island. 
to \Vashington, in 85 minutes. 

248 



Famous A ir Pilots- 1. Lieut.-Com. A. C. Head, first trans-atlantic Flight, 
Navy-Curti ss N.C.-4. 2. C. J. Zimmerman, Aeromarine, New York to Cuba 
a nd r eturn. 3 . Com. J. H. Towers, N.C.-3, Commanding Oflicer of Trans
a tlantic F li ght operation. 4 . Lieut.-Com. P . N. L . Bellinger, N.C.-1. 5. 
Rol and Rohlfs, Ofricia.l \Vorld's Altitude Record, 34,910 feet in Curtiss 
lV asp. G. Lieut.-Col. R. S. Hartz, Around U . S. in Glenn L. Martin 
Bomber. 
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A mcrican Speed J.'rconl. TlwnJa,;-:\lor,;t• :-:,·out. t•quipped 
with :mo hor,;e·)lll\\"Pr lli=-puno-:-:uiza. m"to1·, attain>' ,;pt•ed of 
1ti.J mil"" an hum· at ltha<·a. X. Y .. l"t'<'lll'th·d a,; witm.•.:;sed 
ltiHl r Alida lly I"PI'ugn izPd hy I >i n•..tol' oi )] iIi tar,\· .\t•ronautil'!!. 
Fin•t Annual At'l"oJmutiPal Expo,.;ition ui .\lanufat:turer:l 
Aireraft Assoeiation at )ladi:<on ~<]IIIII"<' c ;anlt•n and ti!Jth 
I:egiment Annory, X<•\\' Yo1·k City. 
French. .·ln·ial .1/ail Scrrirc P:<tahli,.;h<'<l ht>t\n•en l'ari::;, Bor· 
dt>aux and )lar:<eillt>,;. 
Italian Aerial .1/ail Sr•rrir•<' ,;,.;tai,Ji,.;lw<l hptwt•t•n l'adun, ltnl~·, 
and Vit•IIJHI .. ·\u:<tria. 11 tli:<taJwe of :Ill-! milt•>'. 
('alwrla~f"nitcd ,o.;talrs .-1-ir .1/ail. \\". E. J:m•ing-. in a Hm•ing 
;;eaph11u•, llit•,; f1·om \'aneoii\"Pr, H1·itish C'ohunl,ia. to :-:t•attlt', 
a distanPt· of :!00 miles. Th<• trip wa,; authorizP<I hy the 
Canadian l'o,-t t Jlli<·P an<l the hug- wa,; olliciall,\· n•t·Pivcd in 
:-:Patti<'"'' thP :\la\'ol' of ihut Pit\·. 
l'ilot C. ·,f. Zimln;·J·nmn in an .\t•romarinl' :\lodt•] 411 Fl,\·in).! 
Boat, IIIP<'ts :-:.:-:. Lt,riatlwn t•arJ·ying- t h<' :!:-th lli\"bion nt 
S<':t, and <h·op,.; n lmg- of IPtiPI'S of \\'l'l<•onu~ on boanl addre>'~t'<l 
to Dlajor-C:e1wral .John .J. O'I!yan. 
CommPn·ial dt>li\'('1',\' l>y aiq>hllltl m:ul" in l'urti,.;,.; .1.:\'. loy 
Holaud Hohlfs for X ew York d<•pa J'tment ,..torP,- .\I ilwoln, 
Long I ,.;)a 1111, to :\It. Y l'l'lloll. 
Curtiss )I. V. boat :-<Put hv Cmnnuuult•J' !"<·holil'ld a,: ael"ial am· 
lmlanl'e from Far Hol'ka ~\·ay, Long bland, to :-:t. Luke's Ho~· 
pital, Xew York City. 
/;}1) mile ratliu tcft·phonc conl:crsrtfiiJII. :-;<'el'l'llll"\' of Xan· 
Daniels talks to pilot in H<'Uplan<' in llig-IIL 
3 IJ./1.·.~ airplanes Cl'o.w~ Sierrn .\"c,;atla mountains at. ulti· 
tude of 1-~,000 feet, fl,'·ing from )fatlu•r Field. ~acramento, 
to Carsou City, Xcnula, in K:) minutes, as L'<llllpal'Cd with 
avPrag<• t.ntiu tin1c of !J~ 2 hours. 
Jllarscil/c.~ to l'aris. )1. l:ogPt. em'eJ·s approximatP distance 
of 500 mill's in :J hom·s and -Hi minutl's. 
Licutcua ut Corti nez, of C'h i IPa n A nny, ero,-,;e,.; "\ ndPs :\loun
tains at altituclt> of I !J,HOO fl'Pt in Britif'h Bristol Jno110plaue. 
/,yon, Fraucc-la'omc, Italy. 111. <:ogPt makt•,; Hon-stop !light 
from Lvon to J:oml', clistaJu•e of GH4 mill'H in 7 houJ'f'. 
Plight "acros,<; Crmtincnt. )Jajor T. C. :\laeault>y piloting
JJ.ll.-4 airplauc, arri\'es at :-iuuthc1· Field, Amcrieu><, Ueorgia, 
from San Diego, California, dishuwe of 2,400 milL'S. in 1!1 
1wurs !lying time, completing round tl'ip Hight in 44 hours 
and J:j minutes. 
Captain E. F. \\'hit<', piloting D.H.-4 anny lliphwl'. makt•s 
first non-stop flight lwtwecn Chicago ancl Xcw Yo1·k Cit,\·· 
An average speed of lOG miles per hour is maintained for 
the 727 miles. 
Remarkable 1·ccords made by Victory Loan .Fl.11i11f1 Circu.~. 
The circus, composccl three flights, each flight eun,.;i,;ting of 1o"i 
pilots and many types of aiJ·planes, tours l'OIIntry. Per· 
formances given in 88 cities in 45 states. Total of 1,27.> 
flights made, 3GS civilians taken n:; passengers and 1D.l2-! 
miles flown. 
Bixth Natio11al Foreign 'I'rade Cont:e·ntion heltl in Chicago 
adopts following 1·esolution calling for establishment of scp
a1·ate depa1·tmcnt of Aeronautic.~:. "Healizing the unqlll'>'· 
tioned advantages of having the. speediest possible mail and 
express service in enabling _An~criean entcqn·i;;c to cumpetL• 
successfully in securing the specifications and requirements 
of our foreign contracts, this convention urges prompt C'on· 

---. 
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:Famous Air Pilots -l. Capt. John Alcock and Lieut. A. \V. Brown, fir st Non
&top Tra ns-Atlanti c Flight. 2. Lieut. :\l ex. Pearson , Jr., \~'inner in actual 
fly ing time, Kcw· York-San Francisco Race. 3. Ma.ior G. H . Scott, Com
manding Dirigible R.-34, Round trip Tran s-.titlantic Flight. 4. Lieut. Belvin 
\V. Mayn a rd , first to m a ke round trip New York-San F rancisco H.ace. 5. 
Capt. R. S mi th a n,_cl Lieut. K. M. Smith, R. A. F., fir s t to make ilio·ht from 
London to A ustr a lia. G. l\Iajor H . \~T . Schroeder, vVorld's two man" altitude 
r ecord, 3 1 ,7!JG fe et in L epere motored biplane, equipped with supercharger. 
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l\ray 10 
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_).-,--:May 14 
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--fo 
May li 

May 18 

May HJ 

May 22 

l\Iay 23 
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gn•:-:sional <:on;:iclcration of l<Uitahlt• plan;: fnr tlt•\'I'IH]Iing 
aPrial tm\·igatinn. Th1• P:-:tahlil<hmt•nt of the Jll'et•;:;::u·.r aids to 
sueh na,·gation, thP inn•stigation of tlt•Vp)opnwnt of the fun· 
1lanwntal principiPl< of eomnu•t·eial aernnautie:<, the promo
tion of air:;hip !;CI'\'it·e to tli:<tant t•otllttrit•:<, are mattPrs which 
dPnuuul tlw prompt pstahli:<hmPnt of a :;t>panttt• department 
of the gon~rnment. One of it:; t·hit>f «iutit>s :<houl<l ht> to (lro
vitl!• the nP«:es~ar.v infornmtion whi.-h will makl' po,;:-:ihle the 
UHP of aflrial navigation a~ an uid to iort-ig-n tratlt'/' 
Final ;.;pel'cl tests oi1 ( 'urt.i,_;s Wasp at ( :artlt•n (·it~· :<how ltiO.l 
to IIi~ miles Jll'r hour with full military load. 
l!'tJrld /Juration Nce•Jrtl. l'nite«l :State:; Xaval F·;>-L llyinf! 
hout rpmains in ait· ~~~ houn; a111l 1!1 minutt•s with erew of 
fom·; 1,:!:10 nautieal mill's •·oven•d. 
:-ioutheastern Acronau tic a I C'ongt•p;.;s nu•pt,; at :'\lacon, nt•orgia. 
First Pmmc»[/Cr Air St!rder in Cnilr•l S/ttlc.o;. ~lr:; .• r. "\. 
Hoaglancl and :'\liss Ethl'i Ho1lges arc ~:arried fn•m XPW York 
to Atlantic City and rctunt 1.~· pilot HohPrt Hewitt in llll 

Aeromarinc )lo«lcl ;iO •' f:i" Flying Boat. 
FI·e111:h m:l«"hinc climbs to altitude of ·l.StiO nwtPrs with 2-l 
passeng(~r~. 

J>epartlu·p of X.C. 1·3·4 f1·om J:ockawa~· 011 lii·;.;t ll•g of Truns· 
Atlantie llight. 
:Marti11 Bomhet· flies 0•30 mil1•s i11 i ll<lur,; :uul ;);) minutes com· 
pleting romul tl'ip 11ight from ~ltu·oH, <.:porgia, to \\'ashing-ton. 
L'nitcd ~tates Kava! ::\laeehi Hying hoat estahlislws altitudt• 
record of IO,RIIO feet in 1:3 minutes at Hampton l:ouds, Vir· 
ginia, with one pasRenger. 
<.:erman machine flies from Berlin to St. ... kholm. ;iiO mill's, in 
7 houn;. -
French machine flips {i!IO miiPs from J'aris to C'opl•nhagPn in 
8 hours. 
Kavy's free lmlloon raee won hy Lieutenant P. D. Collin~. 
\\'inner remains aloft 21. hours !I minutt>s :uul eo,·crs 4:.!0 
miles. 
Xavy's C.-:) dirigible (Goodyear) makes record flight of I.lHi 
miles from .Montauk Point, Long Jsland, to :-.:t. ,John;.;. :\pw
foundland, in 25 hours and 40 minutes 011 lin;t leg of Trans
Atlantic Hight. Sc\·ere storms aftct· landing tPar,.; dirigible 
from its moorings and carries it out to sea, wlwre it i>~ lost. 
Boston to A.tlantic Oity. 1\L \V. IlodgdPn in a \\'hittemore
Hamm 1·2 hiplane with a flO horsc·power engine Jlies from 
Boston to Atlantic City in :1 hom·s and ;)!) minutes. 
Aerial 1\Jail Service established hetweC'n Chicago and Cleve
land. 
Colonel G. C. Bdnt, U. S. A., flies D.H.-4 army airplane from 
Houston, Texas, to Belleville, Ill. i20 miles in 4ii3 minute~. 
Jlm·ry G. llawke1- and Lieutenant-Commander ll-r1111eth Uricr«" 
attempt Trans-Atlantic flight in Sopwith biplane e«luippt•d 
with 375 horse-power Rolls-Royce moto1·. :'\Iotor troublP 
develops after about 1,200 miles are covered and machinl' i,; 
forced down near passing steamer and pilot and obsen·l'r are 
rescued. 
Three-engined Caproni, with crew of eight, makes non-stop 
flight from Turin, Italy, to London, England, 000 miles. 
Departure of American Aviation, 111 iss ion to study aviation 
problems of foreign countries. 
Lands on hotel 1·oo[. Army Goodyear dirigible A-4, piloted 
by James Shade, lands on roof of Cleveland hotel. 
Ilirst visit of surgeon to patient made by Dr. F. A. Brewster, 
Beaver City, in a Curtiss J.N. 
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Lil'ut<>mmt Hog<•t oi Frenl'i1 ~\rm~· flies 1.3i5 miles in non
::;tup tli;.dat. from l'ari:- to :\loroe~:o. 
Fi1·st Tmn.'i·.ltluntic flight. l"nite!l ~tntes Navy's X.C.-4 
I X a\·~·-( 'urti:;;;l >'Ut•t•t•ssfull~· et•mplete:; Tmn;:-:\tlnntic !light, 
!amlin!! at I.i,;hon. l'urtn!!nl. 
X .l' ... l.arrin•.- at l'lymmit h. En~ land. complet in~ last leg of 
1i r,.t Tr:uas·~\ tla nt ie lli).!ht. 
/~'stat.lislrmcllt of lliTial frn·est patrol. 
I :aroJu•s,; cit• In I:oehe a,;~:t•mls I :!.~";"1.1 ict•t in ;;ingle motored 
(:a l'amlron, hreukin).! world'.- altitude n•eonl ior women. 
I:t•gulnr nwrdmndist• dt'lin·r~· bt•gun at C'hit·a~o with l'urti::;,; 
,J.X.',; h\" l'lonk numuiactun•r::. 
LiPnh•nimt l'a,.:nlt•, oi Frenl'11 Army, rt•port!'d to have reached 
altitude of :1:uou it>et in t~·pt• :!!1 Xieuport. airplane. This 
n•:ulin).! oi tht> hart•;!raph i" witlwut air temperature and 
ot ht•r t'Ol"Tl'l't ion::. 
1-'ir.~t 11011-stop Traus·.·l tlcmti.: !light. Captain John Alcock, 
pilot, and Lit•utenant .\rthur \\"hittciJ Hrown, navigator, 
l'omplt•tt• lir><t JWn·::.top tli).!ht aero:;s Atlantic Ocean in l.J 
lwun; and ;ii minutl',; . 
1:-:1-1, largt•,-t of J:riti~h dil'i).!ihl<•><, cmi>'l'S for iiG hours . 
X.l'. hProl':' ollieiallv dint•d In· tlat• "\mcriean Fh·ilw Club in 
X t'\\' York l 'it\". • • • "' 
1-'ir.~t 'J'raus-.-t'tluntic dirigible flight. Jt·.;u lands at Hoose
\'Plt Fh•lcl aftl'r lm\·ing ~uPce:;,;iully Pompll•h•d the tlrst leg 
of it,; rountl·trip Trans·Atlantil' tli;.rht. 
.\"o11-.~lop spted ·record. Captain L. II. Smith in a DeHa\·i
land J:hl('binl llit•,; irom :-:an Franl:isco to ~an Diego, GIO 
mill'>< in :!-lli1 .. minutt•s. 
lt·:l-l ~t:u-t:; o'r1 rPturn trip to l•:n;.:land. 
('urliss '/'mu.~-.-1 tlautic /Jiuuo·. 1:1t•nn H. l'urti:-s host to 
nand olll<•ials, int•huling Li!'utt•nant.-Comnumclt'r ~\. C'. Read, 
in honor of fir,;t Tran,;-~\tlantil' llig-ht. gin•s dinner at Hotel 
(. 'ollllllot I ore . 
\\'. II. 1\lair pilots Curti,;,; .'~t'tl!JIIll irom Xcw York to De· 
troit, :'llil'higan, \'ia llud,-on I:in•r, lhtr)!l' CaBal, and Great 
LakP>' . 
Xan· mail ll'fi h\· a ch•:-:tron'r llt•l't is hrnu!!ht to Xcw York 
fron; Blm·k lslaru"t in a st'IIJ;lam•. ~ 
~\rmy airship A·-l Hight irom Akron, Ohio. to Langlt•y Field, 
Yirgi11ia. :'llakt•s -lUi milt•,; iu I:-': hnurs. Lit•utenant G. \\'. 
:\I" l•:u t i l'l' in l'OlllnHIIHL 
H-:l-l arrin•:; in England eomplt•ting- romul trip Trans-~\t· 
!antic Hight. 
l'capluuc crosses .·lips. 'J'addioli, ~wi,.;:- a\'iator. first flit>r to 
cross in this typP of planl'. 
Arm_v Balloon :-:chool's t•arnival at Fort Omaha. 
X.ight altitude flight. Lieutenant C. l'. Chaunel'_v in a Lepere 
attains an altitude of 20.000 fpet at :\rcadia, Florida. 
First permits granted by Canadian :\lilitary authorities for 
flight across international boundarr arc given to Lieutenant 
0. S. Parmer and Ensign G. D. Garman, Amerieans. 
:-:id Chapli_n Ain~raft l'ompan.v !'Stahli>'hl's Los Angeles-Cat
alina Island dailr passenger ~en•ice with Curtiss Seagulls, 
first rPgular pas~enger·carrying· line in United States. 
Home to England. Lieutenant F. Broekpapa makes flight 
via Paris in 8 houro<, 30 minute.-- distance, !)50 miles. 
~\ir deliven• available for all 1irst class United States mail. 
.lledUcl'l'anean f'rossccl. Captain :'llarchal, J?rench, flies 450 
miles from St. l:aphacl to lligerta in 5 hours, 40 minutes in 
a seaplane. 
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South A meriean rrNn·d. "\ntonio :.\lt•rolla, tlw "\1·gentine a\'• 
iator. a;;c<•luls lli,,-,1111 fP<•t in a. >'t>aplane with on•· pa,.;~engl'r . 
.. Hound tJ,., ·rim.,. fl i!lh I. Lieult•na n t-( 'olonPI I:. L. Hnrtz 
an<l Lit•uh•nant E. E. Ilannan in a ~lartin liomlct>r ;;;tart 
from Bolling Field. \Ya,.hington, Jli,.trit·t oi Columhia. l'om· 
plde eircuit of the l'nited :"tat<•s i,.; mtHh• <'<1\'f'ring !1.:':?3 
Ill iII'S. 
Fir.-t tP>"t hv CnitPcl Statt>s J:u1·ea11 oi Fisht•l-it•;< nf oh;;cr\'ll· 
tion of fi:;h 'schools from ain·raft i;.; made at Capt' :.\lay. :\ew 
.JersP_\', with ti11• eooperaticm of Xantl "\i1· :-;tation. showing 
po.-sihilitie,.; of ain·rait in n•>"l'al·<"ll and eommt•n·ial linl'~. 
Jndcpt'lldcnt. _.t ir .-tcrPit•t•. HPJ>I'l':'Pntativc C'u.-ry introduces 
hill to (';.;taltli,.;h a llPpartnwnt of Al'l'onautil',o, whil'11 is re
feiTed to tlu• l'on1mit!Pe on ~lilitan· AIJ'air;;. 
Fri!Jhl ol't'l" thr. :lndt·s. LiPHtl'n:lllt' Lcwatelli. Italian, lir;:t to 
r·ross :-;o11t.h Anlt'l'iean C'onti1wnt h\' ail·- ii'IHII J:uc•Jw;: "\irl'S 
to Valpa•·ai""· Sllll mil<'s. • 
St'll' .llllt.'rir·tln flllitwf., J'<T<Jr<l. I lllic·ialh· m:ulo• ltv l:olnnd 
J:oldfs in ( 'urtiss l1'11sp t riplant• whc•u' he a~•·••n;l~ :Jil,:IOII 
fcPt. 
Fligh I <II'<' I' I hr Sierrn .\' ,.,.,/r,,q, Li<'ntc•JJ:IIIt,.; .J. :.\1. 1•\•th•r 
aBel ToiJill :-:. <"nrtiss 111akP a tJ·ip fnun :-;ao·raJIH'IIIo, l'alifor· 
nia. to Ug!h•B, t:tah, i)-10 milt•s in Curtiss-lli,-]J:lllll mu· 
·dli !lei'. -
IndCJH'IItlrul Air Nrl'l:ir:r. SPnatoJ' ::'\1'\\' intrucltu·o•i' a hill to 
cn•ate a Dt•partnwllt of "\l'l'omtut ic·s. \\'hil'll i" rl'ft•n·ecl to 
l'mumittP!~ on :\lilitarv alf'air,.;. 
Jnti'I'IWfimwl A in·raj·t l~'.rfuJsitiou, .·lmslcrdrtlll, Jlollaml. 
Fin-;t <'Xpositioll i11 EHI'Ilp!! sill<'<' "\nnistieo•. Autong aircraft 
flown to the show was an H ll!l"Sl'llger Blal'khu1·11 whil'h tlt•\1' 
from LeC'!ls via Lo11doll a11d BrnssPis- -l-10 milt•s. lly Bight, 
plam•s flew to Loudon for tltPatPr. retunli11g in morning. 
l 0.000 flight;; wen• made dul'ing show. 
LieutPnant .J. P. ( 'o1·kville with. :-:l'l'gt•aut ,J. IL C'ook i11 l.t•· 
perc lly ISH mill•,; from Area!lia, FJ,)rida. to Daytona Bt•nch 
i11 ii3 miuutc><, llyi11g 148 miles an hour at li,OIHI fPl't altihull•. 
131 miles an hour a.t altitude of 18,VIO feel. Lepf're ma· 
f'hine piloted hy .\lajor H. \V. SdJroPdPI', and <'(]llippPd with 
a 400 horse-power LihPrty motor establishes a rc• .. ord at )fc· 
Cook Field, ]Jayton, Ohio. 
(/lide.'i .]:) milr·.~. •· TPx" )far:<hall in Thoma,..·:\loJ'SC' platH'. 
makeo> record from altitude of li,IIOO fl'et, wlw11 he glic!('i' :35 
miles, renewing power at all altitude of 0,11011 fc~Pt. 
Pikes PC'ak cireled hy Lieutena11ts .A. Landrum a11d Ira .T. 
Humphries. 
London to Madrid. British service plane llie,; noo milt'" in 
7 hour;,, 45 minutes. 
1'est F'lirJht. :Major S. ~f. Strong aJHI assoeiates arrin~ at 
Arcadia, Florida, completing rouncl tJ·ip Hight to Xc~\\' York. 
2,!J72 miles in 2,851 minutPs Hying time. ~tops \\'Pre uuule 
in 20 cities. 
Andes again crossed. Lieutenant Locatelli, Italian, flies i:iO 
miles from f:iuutiago, Chili, to Buenos Ain•,;, in i hours, 10 
minutes. 
Madr-id to Rome. Aviator ~topanni makPs a noiH;top llight 
of !JOO miles in ll honrs, 45 minutes nRi11g Italian spaplane. 
Flight o·vc1· CaucuUan Uockies. Captain A. C. Hoy, D. F. C., 
makes trip from Vancouver, Bl'itish Columbia, to- l.eth· 
bridge, Alberta. 
Passenger height 1·eeo1·d. ~Iam·ice 'Yalbaum and mechanic 
at Villacoublay, climb 25,740 feet. 
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Spt·nl l't•conl. Colonel H. n. ('Jaggett in a D.ll.--1 flies from 
\\'a,.;hington to tht• :-;tatut• of Liberty. 210 mile::. in 1 hour, 
:!·l Jninutt•,.;. 
/'uri.~ to .II orot·•·•J. Farman Uoliath <'a rrying I 0 pa::senger;;;, 
makt•,.; l.llti milt·..- in lti hou•·,.;, :!II minuh•;;;. 
flut• [lflsscll!lt'l' ,.,.,."rd. Lieutenant \\'ei::s with mechanician 
nt•:.!IJI, J.nth Fn•Jil'h, attain:' an nltitmlt• of :w.noo feet in :)2 
minute:: .• 
.I /1-.lllu'rit·(m /'atltjimlcr.;;. Thirtt'('n arm~· airplanes lly 4,000 
milt•:: through 1.) ,;tate,: to ('olltoc.•t landing lh•ld and mapping 
data aJHl :;timulatl• re(•ruiting. 
1-'in~t mnil tldirt·rctl f;y Jlyiny bout to stctllllel' 111 sea. Aero· 
IIHII'iJH' ll~·ing J.oat drop,: hag on forward dt•('k of \\'hite !'ta•· 
lint••· oldrit~tic 11:! hum·:' afll•r ::ht• lt•an•,.; ht•r pit•!' in ~ew 
York. 
l.il•nll•Jmnt Dt• l:i~,-j,- llit•:: fnun t:ueno:: Ain•;;; to .-\:;unciou 
and rt•tnrn, J,:lnt.l milt•;;. in l!ri:;tol airphtJH'. 
/~'"!tlulltl to /lt'lllll(ll'l.-. )lajor F. 1 :run with 7 pns;;engers in 
II a wllt•y-l'n!-!•' ma('h ine, llie:< irom Londnn to l'openhagen. ti40 
Ill i It·~. 
Uuffalu to Xcw York. l'urti~,o :J pa!'tit'nl!l'r Oriole biplane . 
pilutPd hy .J.D. llill, tlie;; 4-10 miles in 4 hour,:, 10 minuh•s . 
.·ltTial .1/ail /lttrl in t'lcl·clallll. :\lt•rnht•rs of :\lanufadurers 
Aircraft :\,;,;ot•i.atinn, Ollieial>< of Arm\' .-\ir :':t•n·iee. and 
.-\Prial )!ail participate in t•eremuny mHit•r au,;pit·t•:< of Cle\'e· 
land Aero t 'luh anti ( 'len•lantl ( 'h:unhl'l' of l.'ornnwn•t•. 
..1 in>ftip Ol't'l' Her/in. \\'ith :1.:; passengl'r~< thl' "llodt•n~ee," 
:1!14 ft•Pt Jon;.:-. t•in·lt•d Hl'rlin at a <')lt't'd of 7:3 rnilt•:i llll hour. 
.\'e~r l'ork-'J'oronto .·1 erial Dc1·1Jy. l'ondul'tetl hy Ameriean 
Flyin;z ('Juh. 
t.'u rt i "" (Jriolt• takt•s li rst prizPs ior :<peed ami relia hility 
amon:.: t'lllllllll'l'l'ial mal'hine;. in Xt•\\' Ym·k-Tt>ronto Air l:at•t•. 
ltalitin tliri!lildc •·irclcs Xaplcs with 211 pa,;senger,;- arriws 
0\'.PJ' ~ity :tftt•1· thn•p hom· Hight f1·orn l:ome and makes rt'turn 
( l'l)l Ill Ulll'l'IIOOn. 
Indian ..lt~rial .1/uil. !"ite,; for aerial mnil :H'rmlromes ha\·e 
hPt'll sp)pl'(ptl at all till' prindpal eitil':; of India, t'XI.'t'J>ting 
llomhay wht•l't• land i;; \'l'r~· l'xpen,;in•. Hriti::;h mail,; will 
l11• landed at Ka1·aehi and di:;trihutl'd un~r countrv hv ,;uh· 
,;id ia ,.,. apria I ser\'it•t•:::. · • 
,.,,,. inn·acl111te d1·op. :\lajor 0. Let':;, H . .-\. F., makes 250 
foot jump fron1 sPaplanc into Xcw York llarhor . 
.I ir!•lanc with pa.~.~cngcr la11ds 011 ·roof. Edwin E. Ballough, 
pilot, tht•n hop,; t•ll' at Xcwark, Xt•\\' Jt•rst'y. 
'l'imlw1' hunli·ng. Captain Daniel Owt•n, H. A. F., in com
maiul of I'X)!Pdition. hunting timht•r, loeatcs by u;:e of air· 
planes gn•nt t imhe1· land;: in l.ahrado1·. 
Xm·wegian fishermen buy a ,;eaplane to search for hl't'l'ing 
,;huals. 
8pt•cd record. !-'atli Leeointe in Spad llies 125 milt•s in 48 
minnh•,;, S seeontls. Periurmanct' in Italy, not olliciall~' ob
St'l'\'etl. 
Fm1wc to Italy. Pilot :\laneyvol, Freneh, in :\lorane mono
plane llit•s from l'ari:; to l:onw, 1,2ii0 kilometers in 5 hours, 
ii!l minutes. 
•"'puin to Italy. Aviators Buseo nml Casatti, flying Nieuport 
mnl'h inl', make the trip from Barcelona to Varise in 5 hours, 
iiO 111inutes, 300 miles . 
.\'ural speed record. Pontoon seaplane, piloted by Lieitten
nnt L. T. Barin and carrying Lieutenant-Conunander N. H. 
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\\'hite, .Jr .. t:. ~. X., <·omnuuulin;.r :\and .\ir !'tatiou, Hump
ton J.:muJ,-, llit's from llampton l:oad,.; to l'hil;ult>lphia, l'OWr· 
in;.r a eour>'P of appl'loximatPiy :!70 milt•,- iu l:l."i minute:< at 
the rate of :! milt•,- a minutl•. 
llcrlin to Slcit:::n·lund. l:<'gular pa>':'eng<'r ai1· >"Pr\'iee i; 
opt>ned between rp,.:ort>' of tlll'>'l' t•otllltrie:<. 
lF/wlc-lllllltiii!J 11·ith uirplniU'.~. ~lal'ltinP>" patrol WP>"t coast 
of Vancoll\'er Island, and wl11•n whale" an' "l"'ttPd thl• new:; 
is wirele:iS<'Il to whaling =-hip,.;. 
Air o'iCrl:icc for Uci!Jiall Coii!JO. An aeronnutie mi:-:sion i• 
uow in the Belgian ('ongo, organizing a JHI><,;o•ngt•r earr~·in!! 
air Hl'l'\'icP. Tweh·<' :'t>aplmH~s will he u,;ed lll'tWl'en Kin
cha>'na an1l ~tanle\'\'illl', I,OiiO mile,;. 
Sctc ultitutlc rcco1:tl ollieiall~· nuule loy ~lajor lL \\". ~ehroe
der and Lieut<~nant (;, Elfn•y who a:-'<'1'1111 :!!1,11110 fl•t•t in a 
Lepere airplaiH'. at Dayton, Ohio. 
Italy to 1/ol/lllld. Lieutenant ( ~ampaeii :11111 pPtt~- ollicer 
Guarnieri of the Hoyal Italian Xa\·y t•t·o,:s .\lpitu• mountain 
dmiu in :-iwitzt•rlallll with a :-:a\·oia ,.:t•aplam•, then follow 
Hhine to Amsterdam. 
L:nn;un air liner al'l'i\·es in XPw York from ~lilwaukPe. 
,1/t it udc 1'Cconl. Holaml J:oh I fs mukt•s a new reeord of 
34,200 feet fl~·ing Curtiss Tripl:uw. l 'nollil'ial. 
Cedro tCJ /'a ri.'l. Comma nclet· Vu i IIPm i 11. Frt•twh, makl's a 
trip of 2,:)110 miles, stopping at Co11,;tantinopiP 111111 lstri~ 
near )larseille,;, usiug a Fre11eh ,;(•n·iec planP. 
II ollrmrl to I-:11 !Jland. Vieket·s-Vim~· eomnw1·eia I machine 
with H passenge1·s makes trip fn11n "\m,;terdam to I Iuunslow 
iu 2 hours, 50 minutes. 
Radio test. Airplane 2,000 feet np seud,; radio to suhnwrtred 
suln11arim•. Test is made at Fi,.:\wrs Island. e 

A uNtria to France. Lieutenants :--toi'V a111l BlizencP of thi.' 
Czeeho-Siontk aviation service make 'flight from Prague to 
Paris \'ia )layi'IICl', npproximatt•ly liOO mill's. 
Twelve pa,.:,;enger C:ll•nH L. l\lartin army transport flies to 
Dayton, Ohio, from Cle\'eland at 117 miles an hour. 
Official lForld's A llilwlc Record. l:otand Hohlf,- climhs 3·1.
!JIO feet in a Curtiss lVasp triplane, cquipJH•d with !L Curtiss 
K-12 4011 horse power motor. For purpo,;p,; of intenwt.ionn: 
comparison the barograph was rPad without ni1· temperature 
corrections, tl111s conforming with European pnll'tist•. Afh•r 
calihra.tion hy the Bureau of :-itandards, l:ohlfs' barograph 
showed a minimum corrected altitude of :~2,-l:'iO fl'et. Th!'Sl' 
rcadilws gi\·e Hohlfs the oflieial reeord in hoth t'OI'l'l'dl'd and 
uncon~cterl classt's, his nearest ri\'al being Lieuti'IHlnt Casalt•. 
who is rt'ported to have reached an uncol'l'eded altit tulc of 
3:3,100 feet. 
lloland Hohlfs in Curtiss lrasp climlJs 1 n,200 feet in 10 min- · 
utes and in the first two minutes of flight climbs 4,HOll feet. 
Ten minute climb approved by Bureau of Standards. 
Swedish 1·ecord fli!Jht. Aviator Rodehn, flying a 2ti0 horse 
power Swedish airplane, makes non-stop flight from Ystnd 
to Ilaparanda, 1,420 kilometers, in 7h hours. 
X.C.-4 of!' on a recruiting trip. 
Army-Navy llalloon Haec starts at f;t. Loui~. 
::Yew hydro-monoplane altitude 1'eco1·d. ( ,aleh S. Bragg with 
passenger makes new world's altitude rePurd of 18,i5f.l feet in 
Loening 300 horse-power Hispano-Suiza hydro-monoplane. 
Loenin" :Monoplane, as a seaplane with Twin Floats, breaks 
the w~rld's seaplane altitude record for two passengl'rs, 
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climhin~ to 1~.75!1 feet, developing- at the same tim!' a >'peed 
of I :H milt's pt>r hour whit>h i" :mid to be considerably faster 
than any otlwr American ~~·aplan€'. 
t :ondycar air:;hip win:; 1.11:! I mile Xationn1 Fr!'c Balloon 
Hac•(', ~t. Loui:;. ::\lh•:;ouri. 
T1ro man. .-tltitlldc Fliglrt. ::\lajor H.\\'. f'chrneder, Pilot. and 
Li€'utenant. (;por/!e \\-. Elst•y. Ob~en•t>r. rea!'1t indicate~ and 
uncnrrcch•d altitude nf a:l.:J:l.J fec•t, in Lepere biplane. eqmpped 
with 400 hnrse·powl'r Liberty motor. Tlw €'n;:!ine was fith•d 
with a :iiiJl!'rdmr;,!Pr and the plane wu:' otherwi::;€' ;::pt>l'ially 
prepnn'<l. Baro;,!raph:;; to the date of this writing- had not 
ll!•t•n c•orrt•l'h•d hv the Bun•au of ::::tundnnl:;. )lcCook Field. 
Dayton. Ohio, when• the flight. wa;: made, n•ports corrections 
hrin;,!ing- tl11• n•rtml down to 31.7:lti feet. 
Hoy Jlic•s .!.001) miles 1rith mother. A Curti:;;; Oriole 3 pas
:iPII;.!Pr Joip)HJIP, piJntPd hy HaJph BJoo•k nrrh·e;; at )Jineo)n, 
Lon;! !:;lund. frnm llou::tnn. Tl•Xn>', with ::\Irs. ~~·ymour E .• T. 
Cox nnd her nine yt•ar old ::on, :"eymour. as pas::engers, es
tahl h•h i ng- a new recurcl fur n cross t·mmt r~- airplane flight 
hv l'i\'ilian;; . 
. \'c•w l'ork to ·''an Fnmri.~r·Q airpltmc reliability test. H.ace 
undl'r au;;pices of Anll'rh·an Fl~·ing' (1ub. 
Air mail in ro/omiJia ( 81J11fh America). Experim!.'ntnl aerial 
mn il ,;en·iee ~tart~ hl't Wl'l'n HarnliHJUilla and Puerto. Co-
1om hi a. 
Vrancc to A IINtralia fli[lh t. Bpgun hy Lil'utt>nant Poulet. 
FI'!'neh pilot in FrPnc•h hi plaJI!'. 
J.oudon to A 11.~tra/ia. 11./iOO miles. Four macltines enter. 
Trip l'aiTh•,; pilot,.; ;l\'CI' thn•t• t•ontim•nt,.; aml many ;;ens 
with a 1,750 mih• hop at thP end of tlw journey. from Ran
doeng- ( .Ia va) to Port Darwin ( :\ urth Au;:tralia). Captain 
Bo,;s :::mith left London at !I o\·lock. Xo\'t•mhl'l' 1:!. and De
cPmber 10 ai-rin•d at Port Darwin. · 
,Japan appropriates tlw l'quh·alent of $1~;),000.000 for nir 
servicP . 
• ·Li1· mail in Ura:dl. Brazilian lomlg'et for l!l:!O includes tlw 
establi,.hnwnt of aerial mail servil-e. Go,·ernment's loan will 
amount to :j;~;;,ooo.ooo. 
Iceland sec.~ airplane for f;rsl time. Captain Cecil Farber. 
la.te H. A. F., cstablb:he;; commcrt·ial a\'iation at Danish Is
land Colon\'. 
HJICCd rcco~·d bchcccn J.ondon and /'uris. Captain Gather
good, flying an .-\ir<'o D.H.-4 madlinc with a ~apier eng'inc 
makl·s a ncw n•cord of SO minutPs for a distance of :!50 miles. 
Chinese aviation. The Vickers Companv of En«land con
tracts to supply nii·planes and equipmcnt 'to the Cl~inese Gov
ernment for $4:3,000,000. 
T.oudon to A ustmlia flight. Captain George ~Intthcw;:, Eng
lish, with Sergeant Kay, Australian, begins 13,000 mile Hight 
in ~opwith two-seater. 
Air route covers Finland from Sortavala on the Lngoda to 
l\Iurman;:k. 
The Curtiss Baglc, an eight pa::;senger aerial liner, and first 
American three motored machine, makes its first public !light, 
G.arden C'ity. Long Island, to \Yashington, District of Colmn
lna. and return. In ten days in \Vashington it made 82 
flights and carried 476 }Wople, mostly United States "OVern-
ment and foreign goYernmcnt onlcials. "' 
Kcypo1·t, New Jersey. to Ha·••mw, Cuba. C. ,J. Zimmerman 
hegins 1,421 mile flight in .Aeromarine flying boat. 
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K ry ll'twt to t' ulm .I i r •''crrit·t·. Th n•t• "\Prou~;u·i lit' ll~·in~ 
honts, moth•],.; ;ill ·• :-:." .JO .. ( ·:· .Jtl .. L .. th· frotu Kt•\· \\'e~t. ttl 
l'ulm, iuaugtu·atiug .th .. st'l'\"i•·•• lu•tWI'Pll illl':-l' point,; . 
.\'ew lrHJJ•ill!l n···•Jrrl. .\lfr"d Flamntl. Ft·t•twh. in military 
airplant•. loop,: li2·1 tinH•,.. in 2 holll'" at \'illa•·out.lay. Frnmoe. 
1{-:iS, IO:ngland's larg••,.;t ail·,.;ltip, i,.; puro·ha,.;pt] hy l'nitcd Stutf'S 
XaYy for $2,.iOII,IIfHI. 
Xt!\\' York I o ( 'ulm air fn•i;.!ld "''1'\"i•·•• j,; lot•,!.!llll. 
nJt•nn L. ~rartin mail plan•·, t.l11· tir,.;f., twin mn!nt···ll mail "hip. 
IJ£'gins ~Pr\'ic·P. 
Rcl:t•r.~iiJif· propf'ilt•r. x .. w .\nll'rienn <lt•\·i•·t• tP,..ll'tl at :.lc
Cook l.'il'ld, llayton. I lido, )H'l'lllit,.; airphtlll' to land and be 
bnntght to a stop within r,o fPI't. 
Two At•ronwt·iue IJOab h•n\"1' Xt•w Ynrk fot· ~li .. mi, co\"cring 
l ,:.li:iO 111 i le,.; in 1!1~2 hont·,.; ll,y i ng t i nil'. 
Aerial tlowt•r ,;cn·iee from l':u·i,; to I 'opt•nhagt•n. Frl'nch 
plane cm·er·,; trip with out• intt•rnH'<lintP lalllling in llolland. 
in olll' da\". t·at"I'Ying half a ton of llo\\"l'l":-' . 
.1/orocr·o to 'l'un'i.o;. ~\la,ior l'ht•ntin and Lil'utt•rtant l'ontnn· 
t·han flies 1.2•10 milPH without a stop. 
X:n·y t•eport,.; total honr·,; of tlight in hPa\·ier· than nit· mn· 
chint•s on otl1Pr than ]Ht•trol dut~·. fot· thl' .''Par IPI!I. up to 
~OVPmlH•r lith, l!l]!l, tn total :)I,-Li2. ThPrl' W<'l'l' :l,:J!l!l hour~ 
spent in lighter-than-air flight,;- appt·oximatl'l." l,oo;l lumr~ 
were H]Wnt in patrol flight,.; of all kirul,;. 
Arrial mail speed 1'1'crwd. An L. \V. F. r·pmoti<'IIPd D.ll. mail 
airplane, l'']llippecl with two llall-f.:••ott nwtor·,-. p,.tahli:-hl'> 
new speed record from \\"asl.ington. lli,.;t rit·t of Cohllnhill, to 
Belmont ]'ark. Time. I hotu·. :l-1 tninlltl',;. .l>istnnt·l' tlown. 
ilH mill's: S)JI'Pcl, l:iH mill',.; an hom·. :10,11011 ll'tit•r,.; Wl'ighing 
nao ponnds eanit•tl. 
/la·t:llllfl lo Se1v }'ork. Pilot Zimnwrnwn. in "\l'romarine 
flying IJoat, make,.; return tliglll. from llanllla. 
Airplane Coa.o;t l'atrol .~tart.~ from .1/inr·ola, L. I. Two O.H. 
machiui'H lt•ave ~I it1·lu•l Fit•ld 011 flight to LanglPy FiPid, \'ir· 
ginia. estahli.-hing lir,.;t eoa>'ot patrol. Tlw pilob will n•port 
ships hl'tWl•cn Xew York ant1 Virginia aiHl in thl' cafil' of !H'Ci· 
dent will win•lr•s;; the position of thn di,.;ah!Ptl \'I'<;Ht•l.-. 
l'cnatc ~Iilitarv Afl"airs ( 'ommittl'l' In· a vo(p of !) to 2, np· 
proves tlw l'cr;ate l>ill n·t~ommi'JHling· a l>epar·tnwnt. of Al'rll· 
nanties, hPadel1 hy a llll'llllll'r of the i'rP;;idt•nt.",- t•al•inct. 
1-Jmlurunee jliftht. Homi,Vl'llt' airship tlies -!I hou1·,.;, :10 min· 
utes at Ke,\' \\'p;;t, "Florida. A,;fitmring a\'PJ"age ;;ppeJ to haw 
been :30 mileR Jll'l' lwm·. the ;;hip prolmhl~· flew J.:.!;i;) mile;:. 
'J'hrec and thrre 'fllllrlcr utilrs n m·in111fo rrportrrl. R:uli Ll'· 
cointe, FrPnch Aviator. ;;aid to ha\'1' attainl•d spcPd of npprox
imatci,\' 220 miiPs an hour in 1111 aiqdam• tPsL Ill' eon•J'I'l1 
the di!;tanec of a kilometer at an ll\'l't"agP spPI'r1 of :lO'i.:.!:.!O:• 
kilometer,.; (about l!lO mill's) an hour·. Dnring· some ,:('('· 
onrls of his flight he reaelw11 a spePd of :w.J.:) kilonwh•r,; (:.!:.!tl 
miles) an hom· or about :~:y. mill';; a minutl'. 
;lliueola, .V. Y., /Iampton, l"o .• and Hf'tttrn- .\"on-slop. bt 
LieutPnant C. E. Dmwan a111l I st Lieutl'rtant L. -:.r. 'Vight.man, 
in a D.H.-4, flew from :;\litehel l•'ieltl, ~rineola, L. I.. N. Y .. to 
Langley Field, Hampton, Va., non-stop in 1!111 min.: and 1111 

the Jollowing day n·turn was made in 21;} min. 
Intc~rnational Aeronantical Exposition hPitl at thP nrntul 
Palais, Paris. France. The commercial ai>pli!'ation of :wriul 
navigation was given prominence in this l'Xpo;;itioll. 
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C\ Lw 1 -th- :'1 - t 

~'!' th - war rhe r-nit ll ' tate x a,-_,-h id i ts plans f or 
an a emp · to Hy to T:: u rop . io he ma l ar l_,. in 19Hl. R ut 
plan :-; , tnnm :tn l f'r~. f nel <111 l ;HL ·il iar\· -cni ,,.c1·c 
uM 1 in \Y;1~ 1ti n~· t 11. Th e c ~dc• n ·iy rg:a ni zat il•n whi ch h nr a t r-

iz l th ... . '. 1''1 ip:h i'. th 1 ttcrs X . . ._tn nd f r :~ avy- urt i ~"- ) the 
d ' lqmwnt nf t i ll' X n,·y-C'nr t i;: ,.; flyi n."· h ats . nn 1 th .elect ion f the 
'l'\ ,rfoundla nd- .\ zo n ;:--Li,.; hon-P ly mo uth r ou te r ul t cl from tl1 
\\ a bin t m •o nf r tw c::- . Th C' C' hi d f ahll' C' · f th 
\r r ,... ,. rmnen t ,,. nth l' r r c1 r h , th equip
m nt, h a.-;: i!!n inp: of g:o,·c· rn nt C' n · l ··str " r to a t a tender s. m:td 
th tablisl1 i 1~g- of n 1 in C' of d C' ,:;t r y r~. \ ·eachin o· f r m T r p~sse 

un ll:m d; to J ,i;:;hon. P 1·tuga.1. 
rnm nndr r J oltn H. 'l' o,,·C' r s was cl sip;nn tc(l as mma.n ding Offi-

c T f - .( . ,.;(' ;1p la11 C's . lJiyi ,.; ion 1. )\(' \\' Yorl~ n p!'l r tmcnt . On }\f ay 
· h tb _ ... _ .-·) ( Fl agshi p ) , Cli'O mm an cl C' t' T we1· ~ ; th N .C.-4 Com
mand in g· fficc r L if' n tc nun t-C'omm;m dcr A . C. h end : and theN .C.-1 
mma~ di 1w Oft!ce r Jj putc nan t- omit ll1 ll dcr P . N . j:_, _ B e11in o· r · left 

0 

the ta ion ;1t 1'\ n H ock nway. IJong J~Lmd :for Tre~pa ey, N e,v-
fom c1lm1d. T he th r ee planes It a l all cm er c1 thi s d istft nce by 1\Iay 
l :' tb , the :._T .CA: ani\·i11 g s ix days a-fter th e N .C.-1 and N .C.-3. 
Engin tr uble cau sed a de ce11 t on the open e <~ near Cape Cod and 
by ta:xiin o· fo r ftv e h ours brought her ·elf t o the Na val \.ir Station at 
Ohatlt arn. On )by l Gtlt the three N .C. cr aft took the a ir, bound fo r 
the Azores. T he N . C.--l·_l\'as tHe fi rst to arri ve at Hor ta , \ zor es ; but 
the N .C.-1 an'd t lt e N .C.-3 were not so :for tunate. T he N .C.-1 lost 
her lJem·ino·s and ali ghted 100 m il es \vest of }<' !orcs. T he N .C.-3 r an 
through fi~c bonrs of r n -i~li:--i-1 13 a·nd fog and fi nally ali o·hted 45_ 
r il~ soxLtheast of Fay al. I n landing, ho,Yever , the cre-ws of both 
boa~. fonnd the ocean heavier th an they expected. Damage from 
l tigb waves \\·lli ch rnade tl1 e r esumpt ion of fl ight impossible, even if 
a take-off on so h eavy a sea could have been man aged. The N .C.-1, 
after r u nn ing on the surface fo r fi ve h ours, 1vas discovered by the 
Steamship J onia. T wenty _ minutes later the I o·n·ia' s boat took off the 
cr ew. Au a-ttempt was m ade to to w the seaplane bu t the line broke 
and af ter a time the :fir st N .C. fly ing boat sank. 

:l\feanwhi le the 12 foo t sea on svhid1 the N. C.-3 came down wrecked 
bull , str uh an d control connection . S he could llOt take the ai:r 
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again. :N ight came and t l1 e boa t w:r bnfr ·tc l b.' · wind and n:uu. 
One of the elevator , bad ly cbmagccl , b ad to be en t loose. Th ' ·r w 
took turn s .- teerin o·, those ofr duty a tt 1111 t ing to Jeep. \\~i t b m ru~ 

ing, in th e 22 h ours of . urface riding, tl1 e left wing t ip ,,· as wa b 
away . One of th e crew cr a wl ed on t on t he ri gh t ,,-j 11 g ;l n l ·lnn_ 
ther e, deluged r epea tedly by waves, to l.;-eep the left -.,s ing fr m b iu!! 
submerged. The wirele ·. ar para tus could r ec i'" bu t n ot . end , and 
Commander T ower .- lean1ed th at the . earching ships "'er e 1 
for him west in s tead of . on tl1 of F lor e. . R c ue .- ccmcd impr 
and the cr ew with ru ty r a li ator water t o clrink, and scan t u ppli 
ch ocolate and salty sa n l wiches, f aced t he task of br ing ir w i'l1 dnm
aged hull f or hundr eds of miles over cas runnino· a. high a thir r,,
f eet . For the n ext t wenty-five hour.-, coasting back wa rd ov r tb 
great waves, beaten by r a in , slceplc:-s and htnl oTy and \ VOl'll th -' :fiv 
endured more than ever th ey can tell. J?inall. r under their \\'ll 

power they taxied over the brcnk water and into the harbor of Ponta 
D elgada. S o ended a 52 h our, 205 mile j ourn ey over th e open -a. 
The glori ously batter ed N .C.-3, though m aking port, w as un abl - t 
continue the voyage to P or tugal. T he N .C.--I, arrivino· a t Pont:-~ 
D elgada f rom Horta on May 20th, went on alone. 

The s tory of how Lieutenant-Commander R ead compl eted the :firt 
flight acr oss the Atlantic Ocean in an Amerjcan-bnil t fl y ing bont wi th 
American-built engines, is best told in his oAl cial r epor t to Com
~nander J olm H. To·wers, the commanding officer of the N .C. en
planes, Division 1. 
· Picking up Lieutenant-Commander R ead's story at Trepas ey 
Bay : 

:Cancl ing was made at Trepassey at 9.39 (May 15th) and once again theN .. 
Seapla ne Divi s ion I was a complet e unit. T h e princ ipa l work don e h er e wa s tbe 
removal of the center forwa rd ( low compression) eng ine a nd r eplacing wit h fi, 

high compr ess ion, and the r ep la c ing of th e three Olm s t<'ad propell er s (th e four th 
h a d been changed at Halifax) with propeller s of Dm·ca u Steam Engineering 
design. 

In attempting a start for the Azores the followin g day (16th), N .C .-3 fail ed t o 
get off. N .C. -4, starting a minute later, took ofT, staying up IS minutes, to give 
all installations a test. Everything worked well. Landed and waited for N.C.-3's 
next trial. This time she was successful; N .C.-4 followed a nd took the air a t 10.05 

P.JIL G. M. T. 
The wind at start was blowing about 30 knots, but it fell somewhat a s land 

was left behind. Sea appeared slightly rough. N.C.-I was well behind. Lights 
of N.C.-3 did not work and 3 and 4 separated at clark. Tl1e fun ct ioning of 
power plant during this entire run w as excellent. Each destroyer was s ighted 

.t.= ! 
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li' ront view of Navy-Curtiss N.C.-4 Flying Boat- 2. Near view of N.C.-4 in the 
water. 3. Tail group of the N.C.'s. 
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in turn up to and induding nmnht•r IH, lit·st l1y IIH':tlls of tlu• star shells (during 
the night 0111~·), HI'CO!HI hy the• >'l'lll"<'h·ligllts. n11d third l1y thl' do•,;tro_\·l'rs' lights. 
In daylight the smokt• was always pil'kt·ll up lir ... t, I'XI'Ppt onl'l' in a whih•. durinJ.! 
semi-darkness m· thit>k \\'Path••r, tlw :-t•at·,.ldights wotll1l In• H'l'll tir.-t. Se,·eral 
dl'stroyers were eo11:-dderuhl.'' out of positio11, p,.;t imatP<I not mon• t hun 1:! miles: 
some ap1w:u·pd PXaPtl,\' on. 

Han through light lmnps of fog frotu H to H: J;'i .\. :\1. 17th. and again at 
!1: 25. :Soon aftPI'\\'at·d run into tlti•·k fog at 1,:!011 fppt, :\pari,\' lost t'OIItrol. hut 
straightc11cd out a11d got abo\'e tltl' fog i11to su11light at !l: ;;s, J..tfHl feet. 
Han het\\'1'1'11 fog lay1·r a111l c·loud la,\'1'1', gradua:Jy t'limhing to kt•Pp al1n\·e fog. 
OC'I'asionally clu1111,dng c•oursp ot' t'l'<im·iug all it IIIII' again to ll\'oicl thiek wcatlu~r. 

Saw occasional glimp>'es of wat1•r. Appcar .. d tlti1•k tn port. with a >'tt·ip nf elcar 
sky to starboard, grarlually l'<lging to Honth a\'oi<lillg clouds. 1 ll'l':l>'iollal light 
rain. Hadio I'Olll}JUHS i11clicatl•d not lllll<'h rlin•rgl't~ee from I'OIII'>'<'. I>Pstrnyt>rs 
20 and 21 n•pot·te<l thi<'k fol! lll'at· watPt'. Xo. :!:! n•portPil \'i;.ihility lll milt•s: 
a it· above fog very smooth. A ltitndl' a \'i!l'Ugl'd :!,111111 fei'L 

At 11: 27 sightc•d southPrll f'tHI of Flot'Ps through rift i11 fog. Altitude then 
3,400 fc•et. Spira led down and fou11d fog :!00 fi'Pt a I I0\'1' wn tt•r. "' ppa n•ntly a 
strong not·th\\'l'>'t wincl ltacl o;Pt i11 duri11g latter )'art of t.illll' aluo\·e til(' fog. On 
the surfac•e the wi11d WaH about Wl'>'t, aJJCl force oi :!0 to :!.'i k11ots. 

Laid com·se uucl pielwcl up di'H1t·o,\'<•r 2:3, visibility I0-1:! tllill's. \\'1•atlwt· tben 
tltick••necl. )I iH>'I'cl X o. ~~ :lllcl dP<·idt•cl to make II orta if 1"1:-;,.;ihll'. Sighted 
nortltl'l'll end of Fa.ntl, air elea l'<'cl i 11 II'<' of tit at i ,;Ia till. Hou tJCIPcl Fay a 1 and 
landed at 1: Hi ill a bight mh.;takPil for llorta i11 tltl' thit•k \\'l':ttllt'r. \\"1' took 
ofT again at 1: :!0, rounclccl tlw ni'Xi point IIIJ(l lallclo>d lll':tl' tl11• ( 'olmnhia otT 
Horta at 1 : 23. 

\Ve were l!l'lcl ut llot·ta hy fog allCl latPr a gale u11til tltl' :!lit h. ~l1•:t11While the 
crew of :K.C'.-1 arrived havillg aha11clonpd their wt'el'kl'cl pla11e whieh later ~ank. 
\Yord was also receh·ed on the l!lth of the arrintl at l'ollta Dl'lgada of the X.C.-:J, 
partially wreckl'd, but taxi-illg in uuclPr tl11•ir owll po\\'l'l'. 

Rtart wao; mncle from Horta at I:!: :l!J 1'. ~1. :!Oth, willd ahont 21H) 0 latt•r shift· 
ing to 300°, 2fi kuoto;. Sea rouglt. ViHihilit,v :!0 mill'S OJ' better. Air rough 
around l'iPo, later smoothet· IJtJt llot \'1'1'.)' good. J)pstroycrs were sighted as 
usual. PassPd a rain squall to Rtarhoarcl. Sightl'cl San ~I iguel at l : fi-1 and 
landed at l'onta Delgacla at 2: 2~. 

The next morning, 21 :-;t, all attl'mpt was macll' to o;tart on the run to Lisbon. 
Lut the center uftet· engi'ne lal'kf'cl :wo revolutiom; clup to starving, and there 
was insullicient room to get oil' ,exePpt with all Pngim•s clel h·ering full power. 
On the 22ml the sea was too rough to even attempt a getaway. \Ye were held 
up by this condition until the moming of the 27th, when tht> sea smoothed rlown 
somewhat, and good weather was reportPd along the course to Lisbon. 

The wind was ahout 2i)0°, fot'<'e 20 knots, gradually falling during the clay to 
nearly a calm at Lisbon. Visibility ahout 20 miles. Took ofT at 10: 18. Start 
had been plamwd for daylight hut wat-~ delayecl on UC('IHlllt of starving of port 
engine. A new carhureter had IJeeH i11stalled the night before on account of a 
stifl' butterfly valve, and the work had not been do11e with sullicient care. Piece:~ 

of ruhbcr were found. The eal'lmreter was again changed a11d functionC'd 
properly. 

. il 
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n r alhl·t· h tnl porp isc wn ma de in gelt in" awn.\'. T hi au ~ccl oue g imbal 
of t he naviga ot· ·,., l'O lll pa:;. to j ump o ut. cau in!! an rr r of 7 to S d e!:!;rees . 
al h ug h i was nul no ticed un t i l · o nw tim !a t L Th fir ~ t d e t roye r was pi ·ked 
up appa r •n U:· in it · pro pe t· plac , bu t i t mu t ha \· l eC' n ou t of p o i t ion t th e 
·ou hwa rd . ::\umber ~ " ·n,.: passtd 10 or I~ mil s t the n r t h f us a nd only t he 
mok i«h t cd. ::\um b r 3 wa :; not ec n at al l. H a d ed on a mor e 11 or therl y 

and with i.h aid o f th r u l i o m pa_,., _ p i ·kl'd up numbct· -! on t he por t 
\. ll h 

m i l c ~ . .-\ t 1 : 0~ i wa neces· 
c m-- t o 1 a ~~ a r ound a r a in - qua il , bu t th e n xt 

late r f n nd with u t d ifTi ul t y. .\ t ~: -1 -1 pa!:' eel b tween t wo hea ,·y 
A - : : fl s ighted Cap Hoea, a nd pa:;- ing o ,· ·r t he lower Tagu , we 
I in Li s hon ll arh r , a nd · •u rctl l a buoy. 

n )fa y 301 h. ir led o,· r t he 
c ity befo re .' l a r t ing ou t . D s t roy .: r s had been p la c d between Cap " R oca a nd 
':q e J. ini · e rr • a · .30-mi le inlc n al:; , 10 mil e - o tr :ohure. \\' ca t her partly cloudy, 

v i ib ili y exce ll en t, 8 k not \\·ind fr o m \\' .. \\· . E n oun i e r ·i! a li g h t r a in at G: 30 . 
but we d od •red t h e wo r t o f it. Fro m G : cl ;) to G: 5G \\'C \\·er e do !o- iwr other 
mall . qua il . A t I: 05 a. leak of un kno wn ori g in wa · di -co ,·c red in port en

g in . n nd etl LO \\'lt n l land to find s mooth \\':lle r for !a n ling in ord er t o make 
re pai r _ . .At 7: 2 1 la nded in t he )fond cgo H i,·er ah ,.c F ig ucit·e. P or t uga l. As 
t h • Tin ·r \\'a - full o f ,.: and bn rs, f,• un d i t n cf · e~SH I)' i.o wa i t un t il hig h t ide in i he 
aftern oon fu r tnaki ng •'~'c ta\\·a .L Th e " ·a tC' r pum·p of por i. eng ine was leaking , but 
lea k lopped a fte r ,.; um l' ra d iator preparati on was put in t he sys tem. 

J:..eft a l: 3, for Fnro l. S pa in , a s i t \\·a s do ub tf ul if Plymou t h co uld be made 
befor e clark . Frl·qu pn t cha nge o f course were necessary to pass a round r a in 
: qua il s . \'i s ibili t y r em a in ed excell e nt except for squa ll s. Nor t h of Cape 'F in
i·· t -•JTe, t he \\·ind in creased co ns ide rably fr om t he same direct ion \YS \ \' . P assed 
o,·c r F errel and land ed in t he ha rlJor at -l: 47 . Secured to a buo.', and the . S. 
S . H anl i 11 g : n in •d a few minutC's !ai eL 

\ \ 'c• left F en o l for Plymo ut h at G: 21 t he foll owing Jn orniug, 1\Jay 31s t. Passed 
t hroug h li g h t r a in fnJm li: -I ii lo I: J.i , l' hnu g ing course frequ ently to miss t he 
wors l of i t. 'V is ibili ty was se ldom on• r 10 a nd us ua lly abou t 5 or G. One hun· 
1ln:•d mile- from Hr.est it _!:!Tad ua ii.Y tl•i.:k PIWcl. HPdurccl a lt it ud e un t il only a few 
fcPt h om \\·atc r with v is ibili ty 2 mil es . During run f rom F errol to Plymouth 
s ighted o nly t wo ou t of t he s ix d est r oyers . Ecigl'd o tr to rig ht last part of run 
ac ross Bay of B isca y . Picked up Ras Pt. , Fntnce, at 10: 37 . Circled over 
Bres t at 11: Of'i . t hen con t inued on to P ly mou th. V is ibili ty alJout 2 miles, in
crPas in g g rad uall y to G or S. \\'ind outs ide B res t 2 knots from N .E., increas ing 
to 12 !mots cr oss in g the Engli sh Cha nne l. 

At l : 12 s ig h ted shor e of E ng la ml , Plym outh being s ligh t ly ofl' port bow. 
Landed behind lJreakwat.cr at l: ~G and secured to buoy. Plane and personnel in 
exce ll en t condition. The two wing and after cen ter eng ines were those installed 
at l.ockt\\·ay, a nd :;t ill appa r ently in good condition. The forward center engine 
h ad heen in s tall ed at Trcpassy . 

Tho f oll owing is a table prepared by J_,i eutenant-Commander Read 
ltowi.11g t imes of arri "als and departures: 



264 AmcRAPT YI-:AH BooK 

EI.AI'St:D TillE 
I:S AIR 

Left Hockaway 0 •• 0 •• 0 0 ... 2.02 P. ::\1. R '· )[a~· 

Arr. so 111. otr Cape ( 'od .. (j_;;:J 1'. :'If. H )lay 4 hr. ;) I Ill. 

Left Chatham . . . . . . . . . . . . 1.07 1'. :'11 • 1·1 ~lay 
Arr. Halifax 0 ••••••• 0 •• 0. ii.l 0 1'. :'11. 14 )fay 4 hr. a 111. 

Left Halifax • • 0 0 •••• 0 0 •• 0 l:.!.:):J 1'. :'11 • J;) )lay 
Arr. Trcpassy • • 0 ••• 0 0 0 0 •• !Ui!l 1'. :'II • !:) )fay (j hr. ~:1 111 • 

Left Trepassy • • • • • • • • • • • 0 10.0;) J>. :'11 • Hi )fa~· 

Arr. Hnrt:t . . . . . . • • • 0. 0 •• I.~:J 1'. :'II. 17 ~rax Iii hr. 13 m • 
Left Horta • • 0 •••••• 0 •• 0. l ~.:l!J 1'. :'11 • 20 ~lay 
Arr. l'onta Dclgalin • • 0 ••• :!.:.!4 1'. :'11. 20 ~lay Ju·. 4;) Ill • 

Left Ponta Dclgada . . . . . . . ] ().18 A. :'11 • :!7 :\lay 
Arr. Lisbon 0 0. 0 •••••• 0. 0. H.Ol P. :'11. 27 ~ray !I hr. 4:3 111. 

Left Lisbon • 0 •• 0 0 •••••••• ii.2!l A. :'11 • :w ~ray 

Arr. )fond ego H. • • • • • 0 ••• 7.21 A. :'11. :w )fay hr. f):! Ill • 

Left )lonl!ego H. • 0. 0 ••••• 1.3H 1'. :'II • :!0 :\lay 
Arr. Ferro! • • • • • 0 ••• 0 0 0 •• 4.47 1'. :.\1. :w )lav 3 hr. !l 111 • 

Left F('l"Tol •••••••• 0 0. 0 0. r..27 A. :'11. :JJ :-.ra;· 
Arr. Plymouth • • • .. • • 0. 0. I .,-·-I 1'. :'11. :!I ~ray (j hi". ;)!) Ill • 

Total • • .. • • • • • 0 ••• 0 •• 0. 0 ••• 0 ••• 0. 0 0 0 •••• 0 •••• ;):J hr. ,-;s Ill . 

Total time to date ....................... . . . . ;)(j hr. 42 Ill . 

Specifications of the N.C.--I· ar~: :Motors +. Lihc>rt,Y, -l-00 llor::>e
power. Span 12G f<~ct, Chord 12 feet, Gap 1 :~ f<'(•t, L<'H!-!"th 0\"C'J'-all 
68 feet and 3Y~ inches. T.eJJgth owrlml1 +fl fc>c>t. Total wi11p: area 
2,380 square feet. \Voight of ship read.'' to Hy 1,600 pounds. 
'Weight of crew and eqnipmeut 1,200 p<m1uk Total weig-ht ~.HlO 
pounds. Total wing area, 2,i380 feet. Air speed 80 knots, crew li 
men, cruising radius 1,400 knots. 

FmsT NoN-SToP FLIGHT Acn.oss ATLAXTrc 

/ 
( ,J nne l+th) 

FLYING at the rate of 117 miles an hour the Vickers-Yimy m:whine 
piloted by Captain Jack Alcock with Lieutenant Arthur \Yhittcn 
Brown as navigator, which left St. J alms, N cwfonndlancl, on Jnuc 
14th, 1919, crossed the Atlantic in fifteen hours and fifty-seven min
utes, landing on the Irish Coast at Olifdcn, thus achieving the first 
non-stop flight from North America to Europe. 

Captain Alcock made his landing at 8 :40 A. 1\r., Juno 15th, (Green
wich Time), unfortunately, owing to the muddy ground, burying 
the nose of his machine, thereby pr~wmting a continuance of the 
flight in the same plane to England. The two airmen were not 
severely injured in the accident. 
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The l.!J:jti milt•:-: aeross th(' oct·:m were flown undC'r bad weather 
conditions. th<· plam• enntinually ruHHiH~ into h<':n-y fog which prc
ventl>d lwarin:.r:-: l1l'illg' takt·n <·ithPr from the sPa or sky. Earl:· in the 
flight the tiny JH'ulwller whieh aC'tnatt•d the g<'nt>rator of the wireless 
seuding apparatn:-; hh·w off and th<· rC'ceiYiHg im~trmnents were 
jamm('d by :-:i:.rnal:-: iuteud<·d fnr otllt'r station,.;. For four hours the 
plane was \\TappPd in a shC't't of i<'P <'aused by frozt'n slC'<'t. DC'nsit:' 
of the fo!! madl' it impossibl<· tn S<'C' tlw working;; of the speed 
indicator. Captai11 ~\leock lo,.;t all sense of the horizon: and the 
plane looped and stunted. 

The wii11l:-: Wf'l'l' f:tYnrablt' all tlH' wa,\·- nnrtln\'PSt :111d at times 
southw<'st. Tlw <·ng.·in<•s ran well with th<' excC'ption that one C'Xhaust 
pip<> blew off aud made th<· pilot YC'ry dt•af. 

Th<> ffi:.rht mu,.;t ht> rpgardt·d a:-; a splendid dPmonstration of LiC'u
tenant Hrown's ahilit,v a,.; a n:n·igator. The yo_yage endt'd exactly 
wlwre Brown :-:aid it shonl<l. 

The prizP of *.:iO,OOO nfferPd hy thP T..ollllon naily ]Jail was divided 
IJPtween Aleoek awl Brown. 

~P<'<·ificatinu,.; of thf' Trans-.Atl:mtie YickC'rs-Yinnr Rolls ar<': 
~rotors 2 Holl,.; Ho.we Eagl<' Y I IT. --100 hor:"e-pow<'r. FnPl eapacit;· 
SO:i g:allm1:", nil eapa(•it;· fd) gallons~ which gives tlw machine an 
f'tHlunmce of :!,4-!-0 milt'S. ThP span of both upper and lower planes 
is 67 fe<•t. tht> (•hord 10 fppt li incht•s the gap 10 fcet, the owrall 
length -!-~ f<!('t ~ i IH·h<·s nud t hP owra 11 height 15 fe<'t :1 i neh<'s. ·wing 
area is 1,3!W stpl:lr<' feet. The maximum ::;pePd is 100 miles an hour. 

T1u~ FmsT An:~niP VoYAcm Acnoss THE ATLAXTIC . . 
TnE first Trans-Atlantic flight ln- lightPr-th::m-air craft and the 

first round-trip by aircraft a~ross .tlw LAtlantic was made by the 
British airship R-:34 between .Tul_y 2nd and .Tuly 1~th. 1fl1!1. The 
H-H4, commm1eh·d by Squadron I~Padcr G. H. Scott. R. A. F., took 
off from East Fortune, Scotland, on the morning of .Tuly 2nd and 
landed at Hoosewlt Field, Mineola, I~ong Island, shortly after 9 A. )I .. 

,July 6th. According to the official log, the air distances covered 
were as follows: From East Fortune to Trinit,'ir Bay, Newfound
land, 2,0;)0 nautical miles; from Trinity Bay to Roosevelt Field, 
1,080 nautical miles. The total distance of 3,130 nautical miles, 
not counting: the drift, was covered in 108 hours and 12 minutes, that 
is, at a spP<'d of 2!).2 knots. 

Wben the R-34 took off at East Fortune, weather conditions were 
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favorable for the crn:;sing, hut soon :;trong head winds were encoun-: 
tercd and the•..:•~ tlu· air...:hip had tn fight aH the wa.v to Xewfoundland, 
whieh wa~ ...:i;.rhteotl .-.~, hour...: aft1·r tht· start. During this portion of 
the pa...:...:ag·p tlu• air...:hip fl<'\\" at altit\lllt•s ,·arying from -!00 to 7.000 
feet. On ...:hapin;.r hPr conr...:(' down the <'oa::t from Xewfoundland, 
tJw 11-:~.J 1':\11 into vin]pnt tJnuHJt•r ...:tnrm~. with winds at ;)0 miles 
p<•r hom-. whieh ::lelwcd down lu·r progrc•::s considerabl:·· The fuel 
"npJJ.'" wa...: gPtt in;!],,\\. an<l tlH' cnmmatHlPr eon::idcrcd the ach·isnbility 
of makin~ llo...:ton and sPnt out radio l'all:: for a~::istancc. Shortlv . . . 
aftcrwar,l...:. lu•WP\"t·t". the wind vt>t>rl'cl and <'n:tbled the n-:H to reach 
Hoo...:t•,·elt Fil'ld mw,;:,;:i...:tPll. Tlwn·~ ~qua<lron Leatler Pritchard, 
Exeentin· Oili<'l'r of the H-:a jnmpl'd on·rhoard by parachute from 
nn ahitudl' ,,f ~.1111!"1 ft•<"t to supPr\·isP the landing arrangements. 

Owing to thP l:wk of a hmw:ar nf :-uffieient size. the U-:1-l was 
moored in the nJwn~ but. the wt>;thPr lwcanw :-o threatl•ning that the 
airship shorte1wd hPr vi:-: it a ntl ...:ta t'tt>ll on h<'r r<'hll'n trip nt midnight 
on .Jnh· f•th. Dnrint?.· ltt>r :'taY at Hoo~ewlt :Field. the H-3-! was on . ... . 
one oeea~ion nearly torn fron11 lll'r tnooring~ by \"iolt>nt gn::ts and was 
ouly san•d from tli...:a>"lt>t' hy tiH• ;':kill of th(' ..:\mt>ric:m h:mclling party. 
The Ea:-;tward pn~sag•· wa:-; matle nndt'r much more favorahle weather 
conuition:-; than the outward trip. only ';-;i hour:-; and !1minntes having 
been rcqnirP1l to cov<'r a di:;hmcc of :~.~00 mil<:>=--. from Roo::cn•lt Field 
to Pulh:nn~ England, \dH're the ship-landed. The trip was made at 
the speed of -l:Ui knot:'. wlti('h wa:; chw to the fact that a light favor
ablP wind wa:-; blowing· throng·hont mo:-t of the journey. 

The officers. crew and passengers of the R-!1-1: totaled 30. Squad
ron J.caclcr G. JI. Seott was the <'ommandin~r officer. .Air Commo
dore E. ::\f. ~[aitland represented the Briti:-h ;\ir l\Iinistry, and J-ieu
tenant-Commamler Z. Lansdowne r<'presentl'd the Unit<'d States 
Xavnl .Air Serviee on the trip tn .Amcricn. On the return trip 
CJol01wl "\Yilliam X. JT,•nsley. F. S. A. S .. \vas a passenger. 

Spc·<'ifications nf the R-3-1: are: Fi,·e Sunbeam :Motors- 250 
lwt·se-pow<"r~ 1Pn~th Ci-!:3 fC'd 5 inelw::. height !11 feet 8 inches, beam 
'j!) feet. Gas cnpacity 2,000,000 cubic feet. The hull is of strea~
]ine shape lmilt of dnralmuin ~irders and in sPctions that vary 1ll 

~ize. All almt!!: inside the keel is a trinng11lnr ke<:>l spnce, down the 
center of whiclt is a girder covered witl~ plywood, ab~u~ one fo~t 
wide which forms a walkino· wav and on each !'!ide of tlns IS a fabr1c 

b ,, • 1 
onter coYer of the ship which must not be walked on. At mterva s 
along each side of the gangway are fixed upright cylindrical petrol 



Left to rigl1t : Li cnt Cnl. n. S. IT artz, 
m on, pi lot; Scrg-~ . .Tr rry Duboi fl. 
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tanks and a watPt' tank. watPr halla~t hag~. parachute ;md hammocks. 
The <·rew =-pa<•t· i,.: Ht>ar tlw fnrwartl ear and lu.·r(' the whole width of 
the kt·d j,. tloorPJ. Udow tlu• k<·PI, aeet•:-:sible by lathlPrs. are four 
cars or gnndnla::. Tht• forward ear eontains the control department 
and the wirclc;:;::: cabin. 

Hor~n THE Hnl FLIGHT 

(.Jul~- :?-lth to Xtw('mlJl'r Dth) 

TIJI~ ltm~p,.:f Hif!·ht .wt attl'mph•tl in th(' Cnih•d States was hep:nn 
hy the .\ir ~<·n·i<·e .J nly :.!-lth. and t>nded X m·t•mlwr tlth. Hll\1. I.ieu
tcnant-( 'oloup) H. ~. II a rtz. t•nmuwud iII!!", with T.ieutt•nant E. E. 
Harmon, a::,:istant pilot~ anti )f. ~. E .• :--i. ·.J. Harding and J. Dobias, 
mcchauic, started in a <1ll'nn L. )lartin Bomlwr from Bolling 
}'ield, "'ashingtnn, I )i:::triet of Columbia, and made a complete cir
cuit of the 1-nitt.-d ~tat<.'~, a di:::t:IIH'P of il,:'-::!!3 milt's. 

Cc.]mwlllartz took a rim around thP ennntr." rout(', which tr:wersed 
thirty-om• ,.:tatPs and r<·quirl'<l him to ero:::s tlw continent twice. He 
pa!'ls('d 0\'er or 1u•ar !l:> eitit·:::, :!D national forPst rl'serYations, 36 
mmmtain rnuw·:' alHl mountains. portions of -!8 oceans. gulfs, bays, 
s!'a;; and lake~: ~7 main railromls, SS riYcrs nnd 13 transcontinental 
l'Ontcs. 

The purpn:'P of tlH• f\ig·ht was to test th<.' <.'mlurane(' of the Glenn 
L )fartin Homh<·r, to c•twom·ng:e enli:-;hnent in the Air SerYice and 
c·hart routp;; and ]o('nt<> landing fil'lds. 

:\t the tim<> of stnrtinp:, thP bomlwr had nlr<.'ady had approximately 
111 hours in the air, with only tht> fabric lwing ehanged on part of 
the wing and tail surfaces. This time add('d to the time of the 
flight which was 11-1- hom'!'l and -1-il minutes, made a total of 225lf:! 
hours in thP air. nr approximatel.v 1!1~Hl5 miles flown. 

The I-ihert:'· -!00 horse-pow<>r motors which had he<>n run 32 hours 
an«l 12 minute::; lwfore the flight, nt the end of the trip had a total 
of 1-!7 running hours. A rcmnrknhle record both for motors and 
plane. 

I~eaviug Bolling Fi<>ld, Jul:'r 2-lth, the Colonel,. in the conrse of 
78 days, much of it taken np by delays, ascended and descended at 
100 points, reporting accurately with regard to landing, meteorologi
cal conditions. altitudes necessary, fogs, haze, and cross currents of 
air. He studied the country over "·hieh he ·flew and noted on his 
maps where gnocl emcrp:ency landing fields might be found and. 
where the dangerous stretches were located. 
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The machiue made 100 flights altop:ethPr iu going the n,:-;:?:3 nlile=
It required approximatt.J.y 1 O-J. lwur:-; and :!-1· minutes to •· circuUl
aviate" the Fnited States while hi:-; total flying- time wa:; 11-l hour5 
and 2 5 m inn tc•=-. 

Duri11g tlH• trip thf' homhc>r':-; wotot·:-; c•nn:-:nnH•cl ;;,~:?.-, g-allon:: of 
gasoline and 2!14 g;allous of oil. Th<' !!I'Catcst altitude rf'achcd b~· 
the machiue was t:J,OOO fr•c>t m·c·t· tlu· ('c,;t,.:t H:mw· of mountain:: .. 

Ou the first l<·g· of tlte fligltt fro111 ""a:-;hingtou to 1fitu••ll:t. wl11l~ 
flying m·er Baltimm·p it wns fouud that the• oil :uHl wat«'r tauki' wr>rt." 
lcakiup:. ThP,.:c> wet·c• rc)p:tired hy ·:\la:o;tc•t· Elc•drieinu Tnhias while 
the plane was moving- !10 mil('s an hnur. ;,,ono fel't over tlu• eity, fronl 
a position on the~ wire•;; hPJJc>ath oJJC' of tl)(' win:!.·:-;. 

Spec~ificntious of thn ::\[art in Xight Hon;hc•r arc: Two Libert~· 
:Motors, -400 horse-power. T.cngth ..J.n fe<'t. 'Yidth 71 feet. Height 
14 feet, biplane pam•]:-;, four wh<'Pl lmlllinp: g'<'ar. 'Ycip;hL empt.'·· 
5,GOO pounds; gasolin<' supply ~F;;) p:allon;;; ('l'l~W • ..J. nwn, bombs 
1,500 pounds. Gross load fl,fiOO pon!ICls. ~Jwc·cl landinf! ..J-7 mil~·:; 
an hour, maximum 118.8 miles au honr, elimhing 10,000 feet 1ll 

21 minutes. 

NEw YonK-TouoxTo A1nPLAXE HAc..: AXJJ H.\.XDICAP CoNTEST 

(August 2:3th-30th) 

THE N cw York-Toronto aud return race>, eonclnetcd hY the Ameri
can Flying Club was the biggest aeronautical sporting .event in the 
history of aviation. 

Fifteen civilian and thirty-seven army airplanes of many different 
types participated. Contestants were permitted to start from either 
New York or Toronto. Compulsory· stops of thirty miunt<'s Wf'l'C 
made at the control stops of l\fin<'ola, Alhany, Syracuse. Bnffalo nnd 
Toronto. 

Repairs and fueling were carefully noted in the pilot::;' log hooks 
and log hooks kept at· control stops. All time over the compulsory 
thirty minutes was counted as flying time as was all time betw('('Il 
control stops. To comply with the handicap rules all machines were 
required to refill tanks at each control stop. 

Of the fifty-two machines entered, thirty completed the ronnd 
trip course of approximately ten hundred and forty miles. Through
out the race severe wind, .rain and hail storms were <'ncouuter<'d) hnt 
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notwi tltsta]l(l i up: t he:-:1' d i flknl tics ~PYc>ra I s l"'~'d l'c>t•ord,.: \\'Pre <'Stnb-
1ished, thP llln:-;t 111111'\\'lll'l"hy lu·iu:.r that of Li<•lllt•ltallt J·:. \\'. )ra.vnard~ 
who, pilotinp: a 1>.11.--l· with a four ltll!ldl'l'd ltor~l'-powt•r Libcrry 
1\Iotor, made an a\'1'1':11!'' SJH~l·d of OBI' itHndl'l'd thil·ty-t!tl'<'•' :1111l <•ight· 
teuths miles an hour for t!tc· putir'· distall<'l' of ten lt111Hirt•1l and fort)· 
mil<•s. The handieap <'OIItc•st. iu wltie!t tlt1• mm·!tiiH'S eompeted 
ap;ainst th0ir ow11 thf'nrf'tiC'al still air ])('rfnt·manr·<•,.:, was won b~· 

1\Iajor Hndolph SltrocdC'r, piloting a \~o11~ltt Y. E.-7. f'«(ll i PJI'''l with n 
one hundred and fifty !toi'Sf'-)JO\\'f'r Hispano-Sniza lltnt·nr. 

Holand Hohlfs, pi loti up: a Curtiss Oriole wit it a 1:10 hor::l'-power 
Kirkham motor, was tll<' first ei,·ilian to fini,.:lt :mel t•stahli,:l!l'd tlte 
fastest time among the civiliau eutrif's. Jlp also won first ei,·ili:m 
place in the Handicap c,·cut. 

RonLFS BHEAKS 'Vo~tLI•'s ALTI'ITI>l': REcorm 

When Roland Hohlfs, ehief test pilot for thP Curtis~ Af'roplane & 
1\fotor Corp., <"limhed ~-I-.D1 0 fpct ahm·e Sf'a 1t·w1. starting from 
Roosevelt Fie],], l\fit1cola, L T., R<·pt. ·t Rtlt, 11ot mtly ,] itl hP t>::tnhlish 
a new official world's r<'<'nrd, lmt rcv<'al(•d tlu• po:-;i'ibilitit':'; that arc in 
the upper air for eommcreial and ph•asnr" flyinp:. 

Rohlfs' flight breaks his .Tnly 1w:ord of !W,-100 fc><'t aJHl also fa!' 
snrpasses the altitude reportc•d to have been n•ad1f'd hy Lieut. Cn;snlr~ 
of the Freneh m1ny. Casale's harop:raplt sho\\"P<l ~~:1,100 fl't't, with
out air temperature or otlwr corrections.. Under rnl<·s followed in 
Europe, it was not 11eccssa ry for Casale to ha vc sneh corrl'etiom 
made. For purpose's of international comparison, ther(•fm'<'. a sim
ilar reading of Hohlfs' barograph is p;iven. AN~ording to tht• 1'<'· 

port returned by the Bureau of Standards. after the instrument had 
been calibrated, this shows that he renchc•<l an offieinl altitude of :l4-,-
910 feet. After the air temperature correctious were made, a mini
mum altitude of 32,450 feet was shown. Rohlfs thus holds the 
world's altitude record in both uncorrected (European) a11d corr£'ett'd 
(American) readings. 

Rohlfs left the ground at 12:06 and landed at 1 :54, withi11 twenty 
feet of where he took off. 

The specifications of the Curtiss " Wasp " Triplane are: 1\Iotor 
K 12-12 cylinder Curtiss 400 horse-power at 2,500 revolutions pm· 
minute. The engine did not have a super-charger; nor were any 
special fuel arrangements made. Weight per rated horsc-pow<'r 1.70 
pounds. Fuel Tank capacity 67 gallons, oil capacity 6 gallons. 

I 
I 
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1HE ~rreate;;t Hcri ::t l ntr t in hi . t r v u n] r tb dire ti n f the 
War D ·I ar tm 11 t and th Am r i an Fh·ing lub wa b gm1 ou the 
m rnin o- f 0 t bcr , th " ·h n :- ixty-f ur a irplan of all types 
tar t d n tl1 tri p whi h r <) nired tb m t ero-s th - ntinent twice, 

_T wYork t ._ an F ran ·i .e, a l i::: ta nc - of ;J .-10:. mi l 
The plan s ] ft f r om th e Atlant ic. an I Pa ifi coa t ::; imultane

ou l.r · for ty-n in e taki n~: off at N e\\' Y ork :-~n 1 fifte nat . an F r auci-co. 
Lieut -nant B . \\. ~I::t.'~ n a rd , win ner of thr T or n to- N" \V York r ace, 
gain d th - ] ad during the early s tage of th r il ce, ma inta ining i t to 
the end, t hns winn ing the con test for clap eel ti me in n ine da.vs, fo ur 
hour ·, twent ·-six m inu tes and five second-. H i nea rest competi tor , 
Captain J . 0. D cmaldson, fi ni shed the r ound tri p in n ine days, twenty
on hours, :fh·c min n tes and h \·clvc sec nel s. Cupt::t in L H . Smith 
was third, havin p; taken eleven da) s, t\YO hom·-, :fift · -one minutes 
and tweive seconds to make the 5,400 m il es. 

In the contest fo r ::t ctua] :fl v in o· t ime. L ieutenant Alexander P ear-. '"' 
son wa declar ed the ·winner , hi s t ime being· fortv-eight hours, four-
teen minutes and eigh t seconds. L ieutenant L. H. Sn;ith was second, 
it having taken h im :fifty-fonr hours, fourteen minutes and ·th ir teen 
seconds to make the double cross ing. Third place was won by Lien
tenant L. S. Wor thington , ·who m ade th e round trip in fifty-four 
hours, twenty-one minutes and fiftv-:fi ve seconds. 

The orde1: of fini sh allowing fo~· h an-dicaps was : P ear son, May
nard, Hartney, Smith , Worthington, D onaldson, Manzelman and 
Reynolds. 

The purpose of the r ace was to demonstrate the despatch with 
which battle planes could be £own from coast to coast; to compile data 
which would assist in determinino· the reliability and general fitness b . 
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of the various types of airplmH's u:-:t!d; to d,·mon:-:tratt' that air mail 
service between the Atlantic all(l Paeil-i<' f'na:-:t:-: i:-: t•ntirtdy practical: 
and to prove thC' comiH<"reial ,·alue of the airpl:tiH'. 

The total distance of the route from )I int•ola to San Fmuei~eo was 
2,700 miles. Between tht'se two points, stops \\'I'I'C' I'<•quirt•d at tw<'llt~· 
controls, at the followiug points at whieh stops of at lC'a:-:t twent,\' 
minutes and uot moi·e than forty-eig-ht hour:-: had to be madf'. The 
control stops wf'rf' Bing-hamton, Hoehf'st<•r, a111l Buffalo~ Xew York: 
Cleveland and Bryan, Ohio: Chicago a111l Hoek Island, Illinois; 
Des 1\Ioinf's, lnwa; Omaha~ St. Paul, Xortl1 Pia ttl' and Si,Iney. X<'" 
hrnskn; Cheyenne, "·oleott and Grf'en Hi\'l·r. "·yominp:: Salt Lnkr 
City and Saldnro, l!tah; BattlP )fonntaiu nntl HPno, X entda: and 
Sacramento, California. The :werap:P distanef' lwtWf'f'n C'Ontrnls wn~ 
123 milPs. The shortest jump was fifty-six milt•s })('t\\'C'Pn HnC'lH'~ter 

and Buffalo, the lonp:f'st, 1 F-:0 milc>s lwtwc>t•n Buffalo and Clen•lnnd. 
The altitude of the lall(l at the lowest c>ontrol. San Fr:mciseo. wn::: 
fifteen feet; at the hig-llf'st, \Volcott, \Vynminp:, fl,(i2~ fc><'t. Time 
changed at Cle\'£•land, North Platte> and Salt T.akf' Cit.v. 

The contestants eoverc>d a totnl of 12-l-.777 mil<':.;, a ;::rrc>at man~· 
times nnd<'r adverse wc>athPr conditions. Th<' rac<' sc>IT<'tl to l:ty nut 
the first trnnscontinPntal air route, with stops at Hot more than 1~0 
miles apnrt. It also provc•d th<' llf'f'c>ssit.v of wt'nthc>r rPport:: awl 
oth<'r mc>tt'orolop:i('al information for pilots on cross country flig-ht::. 
:l\fnch valnahlc tc>chni<'al information was ohtnin<'d, which would 
hav<' hc<'n impossible to p:et in an,v oth<'r wa,v. 

A Hispano-Rniza engine was the only motor to make the compl<'tt~ 
round trip. 

J.oNDON-ArsTRALIA FLIGHT 

(N ovC'mher 12th-Decem her lOth) 

THE longest flight tlnrinp; HlHl -the long-est in histor.v- W:l.$ 

made by Captain Ross Smith, flying 11,500 miles from England 
to Australia. Of the four entrants, the Vickers-Vimy-Roll:: with 
Captain Smith in command, and a crew of three men, was the sel'
ond to leave England. As it was stipulated thnt the flight should 
be completed in one month, Captain Smith who left Hounslow IW:ll' 

London on N ovemher 12th, arrived at Port Darwin in "the nick of 
time." 

On November 18th, Captain Smith reached Cairo and on Novem-
ber 19th continued his flight. He reached Delhi, India, Novem· 
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her 23rd. Tltr•twt> ltP ('ontimwd P:t:.:t untilll(' r<·adwd Rangoon. turn
inJ! southwartl at tl.at <•ity. makin!!' a mtmber of stop~ along the 
)[alay P«>niu:-:ula awl iu tlw 1:-:l:md:: of 0<•<-:miea. lT<> arri,·ed at 
Rima. ou Sunhawa J,;latHL nPar .la,·a. ll<'t>Pmhl.'r ~th, and tlew across 
the t•hamwl to Port 1 )arwin. nPar tlu· north<>rn-mo~t tip of Au~tralia. 
Df.>c<>m hPr 1 nth. 

Spet•ifi<'ation:-; of tht· ~\u::tralian Vi('ker:;-\Tim~·-Holl~ ar<>: )[o
tors 2. Holl:.: nnyeP ·'Ea!-!'1<·," )fark YTTI. 400 hm·::e-pow<>r. Fuel 
capacity ill fi !!':tllon:;, oil C'apaeit.y 40 !!alhms. Tlw ~pan of both 
upper :md lowPr plat11·:.: j,.: 117 fe<•t. tlw ehnrd 10 fC'l't fi inches~ the 
f!ap 10 fP<'t ~ in<·hP:.: and owrall lC'nl!th -t-:! f<•C't ~ inehe:.:. overall 
heiJ!ht 1 ii f<·Pt :1 int'hP:;. Tlw win!! :UC':l is 1.:1:30 square' feet. 
"rei[!ht of m:whinP Pmpty i:.: :1 ton::;, whC'n earryin!!' h<>r full load 011 

the flight to :\u,-tralia, <'•m:.:i::tin!-!' of-t- nwn. :1111 gallon,- of petrol. 
40 g-allons of oil and 10 l!allnn,.: of wat<>r. tO{!l'thet• with spares. kit, 
tool:; and :-nn<1t·ip,- (:11ltlinf! to anntlwr ~00 pound:.:). tlw w<>i!!ht full~· 
loaded is 5lf:! tom;. )laximum speed i::; O\'l'r 100 miles per hour. 



.APPEXDIX 

I 

U. ~. AinCIL\FT )IAHKIXC:S 

Since demobilization U. S. Army and Xa,·y aircraft again di:<play the •· star 
insigniiL" of pre·war da~·s. 

It consists of a. red circle inside of a white. fin•·pointed ~tar, in;;ide of a blue 
circumsl•rihed cirele. The cin:Hmference of the inner cin·le is tan_;.!t•nt to thl' 
lines forming a penta~un rnadt• hy l'Oilllt'l'tin~ the inner point:< of tlu• :<tar. Tlte 
inner circle is reel, that pu1·tiun of tht• star not t•o\'el"t•d hy tlw inm•r cirde i~ 

white, and that portion of the circurns•·rihetl ein·}._, not •·o\'t'rPtl h~· l'ith~·r the 
inner circle or star is hlue; the colors to he the ;;a me shadt's as thn,.;t• in the 
American Flag. 

Insignia are placed on the upper and lowPr surface;;, respt>ctin·l~·. of the 
upper and lower planes of eaeh wing in such position that the ein•umit•n•Jil:e oi 
the circumscribed circle shall he tangent to the outer tips of the phme,;. Om.• 
point of each star is pointed dire~tly forward and the diameter of the insignia 
is GO inches. 

In addition to the ·• star insignia" l"nited States aircraft bear on the ruddt.>r 
three equally wide vertical hands -1·cd. zvh ite ancl blue. 

No provision exists in the form of a law for the marking of l"nited States 
cidlian aircraft. The nationality mark a;;signed to the l nited :-:tall'S b~· the 
International Air Navigation Convention is the lett•·•· .. X." (~ee Chapter 1\'). 

II 

AR:\IY AIR SEHVICI~ RATINGS 
Following are the ratings for flying penwnnel in the Army Air sl'l"\'ice. 

tiirplane. 

Officers 
I'II.OTH 

RESERVE ~II LIT ARY AVIATOR ( 11.:\I.A.). r<'<'ently changed to A IRPLA~E 
PILOT. This R.l\I.A. rating was given to flying cadets (student pilots) upon 
satisfactory completion of flying training and upon accepting eommission. ",\ir· 
plane Pilot" is now a substituted term for "Reserve .Military Aviator," from 
October IGth, l!Jl!). 

,JUNIOH l\IILITARY AVIATOR ( ,J.:\LA.), Established hy .:\et of Cougrl'>'~. 

July, }!)14. It could be earned by Regular Army officers only after passing certain 
prescribed tests. ender regulations of :\ovember, l!Jl7, Reserve l\Iilitnr~· .-\\'into··~ 
and temporary officers commissioned under Act of July 24th, 1!)17, could bC' rated 
as J.M.A.'s after having served satisfactorily for six months in the United 
States as such or after three months on active service in time of war, or aftt•r 
four months as such in training station and two on active service in time of 
war, except that in time of war, any R.l\I.A. who especially distinguishes himsl'lf 
in active service may, upon proper recommendation and approval, he rated 1\S 

J:M.A. 
MILITARY AVIATOR (M.A.), Instituted by Act of Congress, .July, l!lll. 

normally given to Regular Army officers only after having served three years ns 
276 
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A. Air Seni ce Commiss ioned Ins ig nia. Metal. l. R. l\I .A . (obsolete) Airplane 
Pil ot, J.:.L\ ., l\L.-\. 2 . 1:.!\I.A. (obsolete) Dirig ibl e Pilot. I.:\I.A. , M.A. 
3. Aeria l Obsener, Aerial Gunner, Aeri a l Bomber. 4 . • -'l.ir Service Ins ignia 
worn on collar. 

B. Ai r Ser vice Enlisted Ins ignia. Cloth. 1. Enlisted Pilot. 2. A Yiation Mecha
n ic ian. 3. l3alloon Mechanician. 

C. Nava l and l\Jarine Air Service Commiss ioned Ins ig ni a . Airplane Pilot. Kite 
Balloon P ilots. 

D. Naval A ir Service Petty Officers' Insignia. l. Chi ef Quartermaster. 2. Car-
pente r 's Mate, l s t class. 3. Machinist 's l\late, 2nd class. 

E. U . S . Aeri a l l\Iail Insignia . 
F . Approved Design for l'I'Iarking U. S. Gol"ernment Aircraft. 
G. Design used by U. S. Air Service Airplanes in A. E. F. 
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a J.:\I.A., but in time of war any oflicer or enlisted man who espe!'ially distin· 
guishes himsl'lf in active S<'l"\'icl' ma.r h<' so rated. 
Balloon and A ir.~hip. 

RESERVE )IILITARY AEHOX~\UT (H.)LA.), l'ndc•r Act of .Jmw :!rd. HJHi. 
after complying- with ePrtain test:; ancl pnu•tic·al work. balloon ancl air;;hip pilots 
can be rated as such. But none was ever so rated. 

DIRIGIBLE PILOT. Hating established und!'J' Army Ht•g-ulations. O,•tohi•r 
lllth, l!li!J, for oflicers of, detailed in, or attaclll'd to the Ail· ~~·n·iet', who han> 
dPmonstratt•d that the~· possess the rPIJII iJ·pd quali fic·a tions . 

. JU:\JOR MILITARY AERO:\ AUT (,J.)LA.), :-:anw as uncler H<'gulatiom; of 
l\ovemher lGth, l!Jli, ahove. 

MILITARY AEHON AUT ( )I.A.), Same as )lilitary .th'iator. 

OIISI·:H\'ImS 

A irplrmc. 
AETIIAL OBSERVER is the mting given the graduate of u. school of aerial 

observation. 
Balloon and Airsh-ip. 

Same as above. 
Dirigible. 

No provision for rating of dirigihle observer. 

nu.x:-mm; 
AERIAL GU~SER is the rating given the graduate of a school of aerial f!U!l· 

nery, either in airplane or airship. 

no:.mgns 
AERIAL BOMBER is the rnting gh·en a graclnatc• of a school for aerial homb· 

ing, either in airplane or airship. 
R.M.A.'s (Airplane Pi lots and Dirigihlt• Pilots), ,J.)l.A.'s and ~LA.';; re!'eh·e 

25, 50 and 75 per cent. incrl'lH!e in pay of grade r!'speetively, when on llying 
status. Aerial Observers and Gunners receive 25 per cent. increase in pay when 
on flying duty. 

Enlisted 

J,;.XLIHTEU l'ILOT 

Same tests prescribed as for Airplane Pilot. 

AVIATION l\li~CHAXICIAX 1 

A rating given to enlisted men who are non-commissioned oflicers aboYe tlw 
grade of Corporal. 

Ratings given after competitive examination, but at no time shall number so 
rated exceed 15 per centum of the authorized strength of the Air Service. Ex· 
amination will he technical as well as practical and will include maintenanee 
and repair of airplan!'s, and the operation, maintenan<'e and rPpair of neronnutit•al 
engines. A 50 per cent. increase in pay of grade is allowed to men holding ;;u<'h 

rating. 
BALLOON MECHANICIAN 1 

Same as aviation mechanician, with the exception of theory and practise. Ex· 

1 Not necessarily flying personnel but may be ancl frequently are put on flyin~: stntus. 
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amination covers the rigging, repair and maintenance of balloons. ~lcthods of 
hydrogen production and aeronautical motors if the rating- is sought in un 
organization operating airship,;. 

Enlisted pilots, Aviation and Balloon ~lechanicians on flying statu;:, receive 
50 per cent. increase in pay while on flying duty. 

l". S. XA\"AJ. Am f;J·:nnn: 
Following arc the ratings of the flying personnel in the Xand "\ir Service: 
NAVAL AVIATOR (X.A.) 
NA\'AL AnATOII, Seaplane (X.A. (~.)) 

NAVAL AnATOII. Dirigihh! (K.A. (D.)) 

KITJo: BAJ.I.OOX PILOT ( K.B.P.) 
In the nomenclature used hy the Xa,·y "aviator" indieatcs the pilot of any 

power aircraft. 

r. f;. AEHJAI. )fAIL S•·:11v•n: 
Following are the ratings of the personnel (flying and non-flying) of the United 

Stat!"!S Aerial )fail Service: 
PILOT (P.) 
OFFICIAL ( 0.) 
:l\IECHAN IC ( l\L) 
CLEHK (C.) 

BRITISH RoYAL Am FonCI;; 
PILOT .................... (~lAY BE OJo"Jo"ICEH, CAiliO:T, 011 SERUEAXT.) 
0BSEHVEIL ................ (~lAY IH: OJo"Jo"ICEH, CAIH:T, Olt HI-:IlGEAXT.) 

F1mxcn Am S~-:nvH."J;; 
PILOT-A \"IATimH )fiLITAllU: ....................... ~[ILITAHY PILOT 
Ons~:•n·A'n:nc ............................... :.\ln.ITAIIY Ous~:nn:n 

Af.:nosTJ EH ................................... BALI.oo:-; Ou:-;JmVJm 
AI:;HOXAl:TI~ ..................................... DIHIGIBI.IO: PILOT 
l~ILOTE-130 ~IIIAHUU:H ............................... Bo~!UI XG l' l LOT 

HoYAL !TALIAX Alit SJmVICJ.: 
PILOTA DA ilO:IUlAillJ:IIENTO •.........•............. BO:Illl!XG PILOT 
PILOTA DA HICOG:'\17.IOXE ......................... SCOUTIXG Pll.O'l' 
PILOT A DA CACCIA ............................... FIGIITIXG PILOT 
PILOT A lJJHOVOLAXTI ... 0 0. 0 0 0 0 0 0 0 0 0 0 0 •••• 0 •••• 0. SIO:Al'LAXJ.: PILOT 
0SSERVATOBE D' AEROPLANO, •••••••..•..• , •...... AEHIAL 0BSER\"ER 
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COlWESPOXDING AR.:\1\." A.KD .KAVY HANKS IN TilE l:~rn;D STATES, C:HEt\T JH:!'I'JI~, FI:.:\XCE MW IT~\1.\' 

Uxrn:u ~TATES 
All.\lY 

General 
Lieuteuant Geil<'l'al 

l\Iajor General 
Brigadier General 
Colonel 
Lieutenant Colonel 
l\Iajor 
Captain 
FirRt Lieutenant 
Second Lirut.enant 

X.\\'Y 

Admiral of the Fleet 
Admiral 
Vice Admiral 
Rear Admiral 

Captain 
Commander 

Lirutenant Commander 
Lieutenant 

Lieuteuant .T unior 
Grade 

Ensign 

**Temporary rank only. 

ROY AT, Am FOR('(o; 1 

:\Iarshal of the Air 
Air Chief .Jiarshal 
Air .Jiarshal 
Air Vice .Jlarshal 
Air Commmlore 
(:roup Captain 
Wing Commamler 
Rquadron LearlPr 
Flight Lirutpuaut 
Flying Oflir•er 
Pilot Officer 

f :ni·:,\T IIHITAI:'\ 
.\H~IY 

FiPltl .Jiar>'hal 
r: .. ueral 
Lit•ult•uaut < :t~ueral 

:Hajor C:PIIPI'al 
Bl"igadiPJ' f ;pueral ** 
('olonl'l 
Lil'Hi<'IHliJt Culunel 
i\lajm· 
C'aptaiu 
Fir~t I .i!'HIPnnnt 
Secoud l.iL•utPJW nt 

XA\'Y 

,\tlmiral of tlu~ Fleet 
,\d mimI 
\'il'e Admiral 
I:t•ar Admiral 
( 'oiiiiiJodoJ't' 
< 'nptai11- 3 yPal'!! 
Captuiu - 11 11 tl e r 3 

Yl':tl'H 
Li~•ntr•11ant- H years 
LiPut!'nant - under f! 

\'!!Ill'!! 
f;t;IJ. LiL•nte11a11t 

1 No eountry outside of Great Brilnin has tliRiind rnnk titlt•s for th!' neriul forces. 
NOTE: 'Ve are unable to secure Italian Nnvy Haui>s nt Jll't•seut tinll'. 

FIL\Xt'I·: 

"11~1 \' 

~Ia n~t·lw J.f :t'•ut;ral 
~I:u·t~rhal tl•• FnuJt·t• 
f ;,·.u,··,·a I d t• t' or p s 

tf'A nut'•" 
C:t;llt'l'a I dt• lli ri:-oinu 
I ;t;llt;l':ll tfp l:rigatle 
('ololll'l 
l,h•ul!'llllllf·< 'olo11el 
(':>llllllllllthliiL 
('apituiJH• 
J.iPIIft'IIHIII. 
~ou:-o·Lit•utPIIaut 

Fn,\ :xn: 
:'\A\'\' 

Amimli~!!illll' 
Au1iral 
\ il't!·AIIIil'al 
( .'ollti'P·Amiml 

C'apitaillt' rlt~ VaiH"!'all 

f'npitaiu•• rlt• Fr(lgnte 
( 'apitaiiw rlt! ( 'ol'\'t'lln 

Lil'ni.Puanltlc! Vai~AI'I\11 
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ORGA~IZATIO:K OF CXlTED ~TATER AIDIY AIR SERYICE 

Director of Air St'ITiec 

)L\,JOit GEXI·:n,u. CHM;. T. )li-:xoHEit 

COLOXEL 0. \\"ESTO\"Eit ... , ................••.......... i':J"ecrtfil"(• 
LIEUTEXAXT·('OI.OXEL R. \\". FITZilEHAI.Il ..•..•• .. ·lssi.~tant /,',r.{'t'rtfirc 
MAJOH B. D. Fot:r.<HS ..................••.•• . Liqrtidtlfion Hil"i.~ion 
CoLoXEL \\".M •• J. KI·:XIIIIICIC ..........••............ ('/aims /t(larcl 
Am ATTA<'III·:s ( Fon•ign) 
CoLo:XEL A. Ij. Ft:LLI·:H ...•........•... /'resident, A dt,isory llollrcl 
CoLo:XEL \\". F. PI·:AHsox ...••...•.•..... . A clministrati1.'C J.;.rccutirc 
COLOXEL E. A. THUliY ••.......••...........•..... .II cciical /Ji ri.~ion 

Jjn:un:XAXT·Cor.oxEL F. )J. Axun~-:ws .......•. . Jn.~pcction /Jil"ision 
Ln:t:TEXAXT·C'oi.OXEL H. B. LrxcoLX ......••.. . l'rr.wmnl'l /Ji1·ision 
Ln:UTEXAXT·COI.OXEL .J. E. FI< .. 'JU:L .........••... 1-'inam:c Hidsiun 
CAPTAIX A. R. THABOLU ••.••.••........... . .1/isccllancous /Jil'ision 

lnfonn(l.tion Uroup 
LIEUTEXAXT·COLOXEL 1-J. )1. lhCKA~I .........•...• . Chief of Urortp 
CAI'TAIX A. ,J. CLAYTOX ....•....•...... . Acting Assistant to Chief 
CAPT AIX J. I. )loom-: ...••....••.........••.••. Collection /Ji l'ision 
LIEUTEXAXT C. H. DoLAX, JR •...••.......... , , . Library IJirision 
LIEUTEXAXT T. J. HowL •.••.••.......... ,. Neprocl111:tion /)il'ision 
::\IAJOU ERXEsT JoxEs •.........•......... . /Jisscmina t ion lJil"i.~ion 

CAI'TAIN A. J. CLAYTOX ••....••.....••....••... . Special Di1'ision 

Training ancl Operations Uroup 
BRIGADIER GEXEHAL \V:.l. l\IITC:IIl-:Lr ............. , •. Chief of (/roup 
CoLONf~L T. D~-:\V. )fu.J.IXG ...........••.....•. ..l.ssistant· to Chief 
LIEUTEXAXT·COLOXf:L \\'. C. SHEIU!AX ••.......... '/'rain ill.'! /)il.'ision 
Ln:UTEXAXT·COI.OXEL LESLIE 1\lcDILI •.......... Operations /Jillision 
COLONEL C. DEF. CIIAXDLER ...••.... . Balloon and A·irship /Jirision 

Supply U1·oup 
CoLOXEL W. E. Gn.L~IORI•: .......•........•.....•.. Chirf of Uroup 
MAJOR RAYCitO.IfT \VALHII .•..................••. .-issistant to ('hie{ 
CoLoxEL T. A. BALDWIN ......•........••....... P1·operty /Ji dsirm 
CoLOXEL C. G. HALL ••.....•..........•.... . Procurement /Jidsion 
Ln.:uTENANT·C'oLOXEJ. A. \V. Homxs .•....... Requirements Di1Jisirm 
CoLONEL C. G. HAI.L .•..... M ate1·ials Disposal and Salvage Di-P is ion 
CoLONEL ·T. H. BAxE .•.............••...••. . Engineering Dirision 

VI 
OFFICERS ON AVIATION DUTY IN THE UNITED STATES NAVY 

DEP ART.MENT 

NAVAL OPERATIONS 

Planning Division 
CAI'TAIN •.r. T. CnAVEN- Director of Naval Aviation. 

CoMMANDER W. ,J, GILES- Assistant Director Naval Aviation. 

Co:\[llfANDER K. WHITING- Aide for Heavier-than-Air- Naval Aviator. 
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ColUIAXJJER L. H. :\IAXf"IELD- A,;sistant Lighter-than-Air Dh·ision- Kaval 
Aviator. 

ColUIA:-iUEU W. G. CniLJJ- Liai,;on- Xaval Axiator. 
LIEt:TE:-iA:-iT·ColtMA:-iiJEll R. E. llYno- Xaval Aviator. 
LIEt:TE:-iAXT J. :-::. Ft"LTo:-<. Jn.-
LIEL"'l"EXA:-<T (jg) L. B. An:RILL-
Operating Forces 

Ln:en::-<A:-<T·l"o:-.ntA:-<IlEH H. C. \·Ax VALZAII- Xaval Aviator. 
1118JicctitJ1t aml .~un·cy 
Test Board 

LIEt:Tt:X.\XT·<..'O:'IDIA:-<Dt:n V. C. GniFFIX- X a val Aviator. 
Commtmications 
Pige0118 
Lu:uTEX.-\XT (j~) .J. .J. :\lcATEE. 
Bureau of .Yat:i!Jnlion 
f'er80IIIIC[ 

LIEL"TE:-<AXT·Co:\DIAXIJEU II. B. CEciL 
Lu:L"TEX AXT·CO~Df.\ XllER R. )1. l:nrFFIX. 
LlEl."Tt::-<AXT S. B. Fny- Xnvnl Aviator. 
Lu:t:Tt:XAXT ljg) Y. W. llAxx . 
PliotograJlh!J 

LlF.UTEXAXT \V. L. RICIIARnsox- Xnvnl Aviator. 
E:-.s!Gx D. L. Bnowx. 
Rf.'CI"rtiliii!J 
Ln:t:Tt:XAXT (jg)G. D. Axm:usox- Kaval Aviator. 
AerolOfJY 
LIEt:TEXAXT ( jg-) c. M. KEYRER. 
Bureau of Constntctio11 and Repair 
CO:\DfAXDER .T. c. HUNSAKER (CC). 
J,Ilo..UTEXAXT-CO:'IDIAXIJER G.\I!LAXI> FULTON ( CC). 

LIEUTENANT (T) FnAxK :M. SmTH (CC). 
LIEL"Tt:XAXT (jg) G. R. AllEY. 
LIEt:TE:"lANT ( jg) CHARLES E. BAUCH- Kavnl Aviator (D) 
Ln:"LTEXANT (jg) \Yn.UAllf G. Bnowx (CC'). 
LIEt:TEXANT {jg) CHARLES l-l. CHATFIELD (CC). 
LIEUTENANT {jg) WALTERS. DIEHL (CC). 
LIEUTf::SANT (jg) CARL B. HARPER (CC). 
LU:UTEXAXT (jg) J. J. IDE . 
LIEL"Tt:XAXT (jg) RAnlOND D. l\IAcCART. 
LIEUTEXANT (jg) CHARLES J. 1\IcCARTHY. 
LIEUTENANT (jg) FRANK G. OSGOOD. 
LIEUTENANT (jg) EDWARD W. ROUNDS- Naval Aviator. 
LIEUTENANT (jg) WALTER G. WILSON (CC) -Naval A\iator. 
LIEL"'l'ENA!';T (jg) G. v. \VIIITTLE ( cc). 
EXSION, TIIOllfAS J. CONNELLEY-Naval Aviator (D). . 
1ST LIEUTEXANT G. B. NEW:\lAN- Naval Aviator- U.S.M.C. 
Bureau of Steam Engineering 
COMMAXDER A. K. ATKI:"lS. 
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Co:-.orAXDJ,;J: II. T. DYEII. 
Lun:n:xAxT-Co:-.orAXIlEH S. )1. KB.\t's. 
Lu;un:xAXT ll. S. A1.m:x. 
Lml!TEXAXT C. F. C:oon. 
Ln:UT"XAXT IT. \\". 11on;lli.EY -- xa,·al AYiator. 
LIEVTEXAXT (jg) .T. C. ,JEXXIXG)';. 
Ln:c-n:XA:\'1' (jg) E. B. Kwam- Xantl .\\·iator. 
LIEl"TEXAXT (jg) .T. c. LITTLE. 
Exs1nx FHAXK ~lu.u:n. 
Bureau of Ort/11(/IU'I' 

CO:'ID!AXDER A. ('. ~TOTT. 
Lml"l'EXA:\'T (T) H. 1'. DoxxELLY. 
Bu1·ea,u. of 8uppli•w and A••r••m111s 
Co:-.nrAXIHm H. D. LA:.r An ( P.C'.). 
Hu1·eau of }"ard.q and f)()(•/o,q 

Co:.DIAXIJEit Kll!llY S:-.!ITI! ( CEC). 

\"Il 

t:'XITED 1-iTATES AEHL\L ~L\IL OFFWI.\I.S 

OTTo PnAEmm 
,J. ll. C'Oitii!IJOX 

D11. L. T. nuss1.r-:n 
.J. Cr.AIIK EJJGEHTOX 
.Txo. L .. ToiWAX 
GEo. L. Coxxrm . 
E .• T. :-;CAXI.OX 
A. ,J. \Yrr.J.Ol"GirnY 
CIIAS. I. STAXTOX 
GEo. 0. Xom.E 
EDw. )fcC:IIATH 

2nd Assistant l'oslmaslcl' Ut•ncml 
(fl'l/('/"1// SIIJHTinll'lldl·nt 

('It icf, .1! a i nii'IU/11 cc 
Chief, Flyin!l 

('hie{, runs/ rue I ion 
('It icf Cln·k 

Chief, SuppiJt 
In ('/wr_qc of Radio 

Superintendent of l~'a.qf••nr /Jirision 
Superintendent of ll't·stcrn /Jiri.«ion 

A ssi&ltwl Supcrintcndcn t of I I' estern J)i rision 

VIII 

t:'XITED STATES AlUlY AIR SERVICE YICTOHIES 

The following li,;t contains t.he names, rank and nHmhPr of last spn·iec forma
tion of o!Iicers of the Air Service, American Expeditionary Forces, who in the 
\Yorld. \Yar brought d.own ( d.cstruct.ion confirmed) fin• or more CIJelll~· aircraft 
as specified. herewith. This list is the latest and most authentic compilation of 
American aerial victories whieh it has been possible to prepare after months of 
painstaking investigation. The numhcr of enemy aircraft destroyed with which 
members of the Army Air Sen· icc are credited with in this list, docs not include 
sueh victories !Hl some of them achicn•d while serving as mcmiH'n; of Allied air 
forces. This Pxplanation is madP for the rPason that some prominent aYiators 
with long lists of ,·ictories are absent from this list. Deceased aYiators arc in· 
dicated hy an asterisk. 

In the column "Last Formation" a number indicatPs the squadron number of 
the United. f:;tatcs Army Air Service, while R. A. F. denotes that the o!IicPr, 
while a member of the United. States Army Air Service, was individ.ually attached 
to the Royal Air Force of Great Britain. 

' 

' 

' ' 

) 
1 

l 

l 



c 

~ 
I 

I 

I '. 

i 

' 
( 

:.Yamc 
RICRt::'lii!Al'Kt:n. Enw. V .. 

Colmuhu,;. I lllio. 
*Lt'Kt:. FH,\:'Iil', 

l'hocn ix. Ariznna. 
V .\l."U II X, (: J·:oJ:c;t:. A., 

Bronkh·n. X. Y. 
*KJXIIJ.t:Y; Fn:J.J• E .. 

<:ra\'t•tt•·· Ark. 
~l'lll:'li(;S, EI.I.III'JI. \\'., 

Lam·a,;tt•r. :-:.,. Carolina. 
LA:'Iilll~. 1:1-:J·:Il t: .. 

Chil'ng••. Ill. . 
*Pr:T:'\A:o.r. l>.\\·11• E .. 

Brooklino•, :\Ia,.:,:, 
SWAAU. ,J.\CQ('I.;.-; )£., 

l'hilarll'lphia, Pa. 
*HAll! J.TOX' l.J.OYJI A., 

Burlington, \'t. 
liL':'IiTEI:, FI:AXK O'D .. 

~a,·annnh, 1 :a. 
\\'nu; liT. I 'lll·:sTJ·:n E., 

Cnmbridg"l', )las,o, 
BAI-:11, l'Al'l. F., 

Fo1·t \\'anll'. Ind. 
CASSADY, 'i'nu~L\S G., 

SpclH'l'l', Indiana. 
*CLAY, llt:XHY 1: .. ,J H., 

Fort \Vorth. Tl•xa,o. 
*COOI.IIl(lJ·:. HA::IIII.TOX, 

* Killed in scn·it•t•. 
Ho,;ton. )la,;s. 

CREf;cJI, JESSE 0 .. 
\Vasliington, D. C. 

DoXALnsox, .1m1x OwEx, 
\Va;;;hing"ton, D. C. 

Euw1x, \VII.LL\.:11 P., 
Chiea!!o. Illinois. 

JOXES, CLI:'IiTOX, 
San FranC'i,;eo, C'al. 

1\h:IssxEu, ,J.un:s A., 
BrooklYn. K. Y. 

·4 \\'JIITE, \VILllCR \\'ALLACE, 
New York. N. Y. 

BIDULE, CH.\S. J., 
Philadelphia, Pa. 

Bmli>ICK, HowARD, 
Brooklyn, N. Y. 

C'H.\:\!BEHS, REED l\1., 
)'lemphis, Tenn. 

CooK, H. \VEm, 
Toledo. Ohio. 

HoLIJEX, LAXSING C., 
Xew York, N. Y. 

I.AHNER, G. DEFREEST, 
New York, N.Y. 

ROBEHTSOX. \VENOEL A., 
Fort Smith, Ark. 

APPE:s"DIX 

Rank 
Captain 

~nd Lil'ut. 

ht Lieut. 

Captain 

Captain 

Captain 

1 ;;t J.il'ut. 

Captain 

1,;t Lieut. 

1:::t Lil·Ut. 

l;:t Lieut. 

l'aptain 

1st Lieut. 

Captain 

1 ;;t I. il'ut. 

l'aptain 

bt Lit>ut. 

:?nd Lil'ut. 

:\Iajor 

bt Lil'Ut. 

lst Lieut. 

::\Iajor 

l\Iajor 

Captain 

1st Lieut. 

Captain 

1st Lieut. 

I.ast 
Forma- .-l ir

tioll planes 
!)4 ~1 

1 i 12 

14S 1~ 

148 12 

2;) tl 

13!) 10 

:?:? 10 

li (j 

103 !) 

10:3 s 
:?8 8 

148 s 

94 5 

I-tS S 

IL\.F. S 

I.,;t s 

!14 i 

1-ti i 

17 i 

94 (j 

!)-! 3 

103 i 

139 7 

285 

Bal-
loons Total 

4 2.) 

14 IS 

1 13 

12 

1 10 

10 

10 

3 !) 

!) 

1 !) 

s 
8 

8 

3 8 

s 
s 

8 

8 

1 8 

1 8 

7 

7 

1 7 

4 7 

5 7 

7 

7 
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Last· 

Purma- ..1 ir- /lui-
Name Ra11k tion pia 111'8 loons Total 

*RIDDlEL, LESI.IE J., Ist Lieut. !l:l I j 

Newark, N. J. 
*ScnoEx, KAnL J .. Ist Lieut. I :3!! i -

I 

Indianapolis, Ind. 
SI;:WALL, SlDIXEII, Captain !J;'j 

·~· 
o) j 

Bath, Maine. 
STO\'ALL, \VII.LIA::\l H., 1st Li .. ut. I :l j j 

Stomll, ~I iss. 
*&AXE, .JA::\IHH D., l st Lieut. :!:! li ti 

Concord, ~la::;s. 
CA::\IPnf:I.L, Docm.As. Captain !14 li li 

Mount Hamilton, Cal. 
CUHTIHS, EllWAIIIl P .. Captain !);'j ti li 

Roelwst<'r, K. Y. 
GUTIIRIIc, :MURRAY K., IHt Lieut. 1:1 n (j 

:Mobile, Ala. 
HA::\1::\IOXIl, LEOXAHII c., Captain !11 (j ti 

San Frnneisco, Cal. 
HAYles, FHAXK K., I st Lieut. 1:1 tj 6 

Chicago, Ill. 
KxoTTH, HowAHu C., 2nd Lit•ut. 17 (j (j 

Carlinville, Ill. 
LIXUSAY, Rom;n•r 0., I ::;t Lieut. I :l!J (j ti 

Madison, ~. c. 
McARTin:n, .Jonx K., 2nd Lieut. 27 (j fj 

Everett, \Vash. 
PosnER, \Yn.LIAM T., Ist Lieut. 10:3 ti (i 

1\Iangum, Okla. 
PoiiTEH, KEXXETII I-'·• 2nd Lieut. 14i G li 

Dowagial, l\Iich. 
STENSETH, MAIITIXUS, Captain :!H (j ti 

Twin Valley, ~linn. 
Captain Toms, EuGAil G .. 10:! (j (j 

San Antonio, Texas. -VASCONCELLES, ,JERI!Y C., Captain 27 5 1 (j 

Denver, Colo. 
B.ADHA::\f, \VII.I.IA::\l 'f., lst LiC>ut. !H 5 ii 

Birmingham, Ala. 
BAIR, HILBERT L., 1st Lieut. RA.F. 5 5 

New York City, N. Y. 
BISSELL, CLAYTON L., Captain 148 5 5 

Kane, Pa. 
BROOKS, ARTHUR R., Captain 13!J 5 5 

Farmingham, Mass. 
BUCKLEY, HAROLD R., Captain {)5 4 5 

Agawan, 1\Iass. 
CooK, EVERETT R., Captain {)1 5 5 

San Francisco, Cal. 
FURLOW, GEORGE w., 1st Lieut. 103 5 5 

Rochester, Minn. 
GEORGE, HAROLD H., 1st Li'!ut. 13!) 5 5 

Niagara Falls, N. Y. 
GRAY, CnAs. G., Captain 213 4 l ;j 

Chicago, Ill. 
HAIGHT, Enw ARD M., lst Lieut. 139 5 5 

Astoria, N. Y. 

*Killed in service. 

J 
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Xamr 
HEALY, .J.\MF.S A., 
•• J l'rst•y ('i ty. X. ,J. 

K:.owu:s .. J A :-~n:s, 
Camhritll!"· )la:"s. 

Ll'l'Jo', Fllt:III-:HI<'K E .. 
C'lt•n•la 1111. Ohio. 

O'XEII.I., 1!.\1.1'11 A .• 
Xo;!al<':', Ariz. 

Ow.::.s .. J. ~111:\I·:Y. 
Haltimt~rt• ( 'ount ,., )I d. 

RALSTO:\, ( )Jt\'II.U: ·A .. 
Lincoln. X <'hrn,.:ku. 

f:TRAII:!Il, \'!('Tot: H., 
Evanston. I II. 

St:t:nu:Y, .roux .T.. 
Ch i('ngo, Ill. 

Tonn. Hom:nT )1., 
Cinc·innati. Ohio. 

•YJ·:n:.ox. HE:'I!I:\IiTOX, nEB .. 
XPw York, X. Y. 

\YILLIA:!I!S, HonxEY D .. 
Everett, )fa,:,.:. 

\\'n.LIA:!IIs. Uou:.•·:Y n .. 
\\'aukt>shn. \Yi><e. · 

• Killed in sen·it'l'. 

APPESDJX 

Rank 
Captain 

1st Lil'ut. 

bt Lieut. 

1st Lieut. 

2nd Lit•ut. 

l:'t J.it'Ut. 

)lnjor 

1;-:t Lieut. 

2nd Lieut. 

lst Lieut. 

I ,;t l.it.>ut. 

1st Lieut. 

IX 

Last 
Forma· 

tion 
147 

!15 

:.?t3 

147 

l:lU 

l-1~ 

!ll 

13 

17 

~2 

..,-
-I 

17 

287 

.·l ir· Bal· 
planes loo11s Total 

5 5 

;; 5 

:J 

5 5 

;j 5 

5 ;j 

5 ;) 

5 5 

4 

3 2 5 

0 5 ;j 

4 1 5 

HOXOHS ~\XD A\\'ARDS TO )IJDIBERS OF THE .-\IR SERVICE . 
.-DIElUCA~ EXPEDITlOXARY FORCE 

American Dccoratious 
Medal of llo1101' 

Luke, Frank, Jr., 2nd Lieutenant. 

Distinguished Scrl'icc Cross 
AhPrnathy, Thus. J., 2nd Lieutenant; Alexandt•r, Arthur H., 1st Lieutenant; 

Alexandt·r, :-:-:terling Campbell, lst Licutmant: Aldrieh, Perr~· H .. 1st Lieutenant: 
Allen, (1ardner Philip, 1,;t Lieut<'nant: Andr<'\\', Fl~·nn L .. -\., 1st Lieutl'nant: 
Armstrong, Hodnt•y M., 1st Lieutl'nnnt: Arthur, Bogan H., 2nd Lieutenant; At· 
water, Bl'nj. L., lst Li<'utenant: Avl'ry, \\'nltl'r L., 1st LiNitenant. 

Baheoek, Phillip R., lst Lieutl'llant; Bn<'kus, Da,·id H., lst Lieutenant; Bad· 
ham, \Villiam T., 1st Lit>t1tenant: Ba<'r, Paul Frank, 1st Lieut<'nant; Bagby, 
Hal ph 1'., lst Lieutenant: Bartholf. Herbert B .. 1st Lieutenant; Baucom, Bryne V., 
2nd Lieutenant; Beane, ,James D., 1st Lieutenant: Beebe, David C .. 2ml Lieuten· 
ant; Bellows, Franklin B., 2nd Lieutenant; Ben nell, Otto E., 2nd Lieutenant; 
Belzer, \Villiam, 2nd Lieutenant; Bl'rnhl'iml'r, Louis B., lst Lieutenant; Blake, 
Chas. Raymond, 1st Lieutenant: Bleekley, Erwin R., 2nd Lieutenant; Bonnalie, 
Allan P., lst Lieutenant; Bordt•n, Horace L., 2nd Lieutenant; Bowers, Lloyd G., 
1st Lieutenant; Bowman, Samtwl A .. ~nd Lieutenant; Boyd, Theodore E., 1st 
Lieutenant; Breese, Clinton S., 2nd Lieutenant: Brerl'ton, Lewis H., Lieutenant
Colonel; Brewster, Hugh, 1st Lieutenant: Brooks, Arthur R., 2nd Lieutenant; 
Broomfield, Hugh D., 1st Lieutenant; Brotherton, \Yilliam E., 2nd Lieutenant; 
Brown, l\Iitchell H., 2nd Lieutenant; Buckley, Harold R., 1st Lieutenant; Buford, 
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Edw., .T1·., lst Lieuteuaut; Burg .. r. Yalt>utine ·'""·· :!1t<l LiPutPmtnt: Buru,.: .. lame~ 
H. D., 2nd LicutPnant: Hurtt. Huron T., .Jr., 1,.:( LiPutt•Jnlllt. 

Cam pill' II, Doug Ia;;, I :-;t Li .. utt••mnt; Canol I. « ;poJ";.!I' « • •• I st l.i••utPn:mt: t "a,.:,:ndr. 
Thonm>~ G., l,.;t Li••utPIHIIIt; ("a>;t]Pnlan, .John IL, l,.;t Lit•lltPIHint: l'hamher", 
Hct•d ~r.. C'aptaiu: Chapman, Cha:;. \\' .. 2n<l Lit•ut .. nant: t "lapp. Kt'IIIIPth ~mith, 
2ud LiPuteuant; Cia rkP, !';lu•ldon \ ·., h;t LieutPIJallt: ( 'oll'lllllll, \\'a I Ia•·•·. I ,;t T.it•U· 
teuant; ( 'ono\'1'1", Harn•r. I ,.;t LiPutPnunt: C'ook. En•rptt 1:.. l 'aptnin: Cook, 
Han·t·y \\'il'r, b;t Lieut .. nunt; ('oolidgt•. llamilton, I st Li•·ut .. nant: l 'nu,:ins, 
.John \\'., I ~;t Lieutenant; Curti;;, E<lwanl 1'., l:;t Lh•utPnant: < 'nttl'r. Edward fl., 
1st LientPnant. 

Dawson, Leo II., 1st Lit•llll'llllnt: ])p('n>~tro, Halph E .. :!n<l Li••utPmtut: llh•kPmn, 
"'illiam A., 1st LieutPnant; Dillon, lht~·moJu! 1'.. I ,.:t Li•·utPnant: I>mhwll, 
Thomas B., 2nrl LieutPnunt; !>'Olin•. ('hal'lt•ii IL. l,.;t LiPHt .. nant; llnu~la;o;. KinJ?· 
man, l,;t Lieutenant; Do\\'< I. )(pn•<lith L., 2nd Lieuttmant; lln•\\', <"ha,:. \\'., Cap· 
tain; Dickstein, Arthur \\'illium, 1st Lil'utemmt. 

East<•rhrook. Arthur E., 1st Lit•utt•nant: Eaton, \\'al'l'l'n Edwin, 1st Lil'lllt'Jt:tnt: 
J~lliott, Hohert P., lHt Lieutenant: Erwin, \\'illiam 1' .. l,;t l.it•utPnant; E"tl'. ,J. 
Dickinson. 1 ;;t Lil'lltPJHint. 

Fcrrenhach, Len. C., I st Lieutenant: Fh•Pson, II oward T.. 2nd Licutt•nant; 
Follette, .Justin 1'., bt Lieutenant: Fontainl'. Il11gh L., 1 ;;t Lieut.•nant; Fore!. 
Christopher \V., Captain: Frank, \Yilliam F .. I st LiPutPnant: Frost, .John. 1st 
Lieutenant; Furlow, <:Purge \Yillard, 1st Lieutt•na nt. 

Gaylonl, Bradley ,J., 1st Li••utennnt: <:Porge, Tlarold H., l,;t Li<•utl'nant; Giroux, 
Ernei't .:\., J:.;t Lieutl'mtnt; C:oetth.•r, II a rol1! Ern<•HL 2nd Li<•uh•na nt: C:oldthwatlll', 
George A., 1st LiPutenant; C:rant, .Alfred.:\., li<t Li!'ut .. nant; <:ran•lin!', Ft·ed (' .. 
Sergeant, 1st Cla;;s; Gn•y, ('Imrie>~ G., Captain; C:umlelueh, AnclrP II., I st Lh,u· 
tenant; Guthrie, )furray K., 1 ;;t Lit•utPnant. 

Hall, .Tame;; Xorman, Captain: Hamilton, Lloyd A., 1st LiPutenant; Hammond. 
Leonard C., 1st LicutPnant; Hart, Pen·h·nl C., 2wl T.it•utPmmt: Harttwy, 
Harold E., :Major: Harwood, Denjumin 1'., I ,;t Lit•utenant; HaslPtt, Elml'l' H.. ... 
Captain; Hays, Frank K., 2wl LiPut<·nant; li<·aly, .Tanu•s A., ('apt a in; HPntlt•r· 
son, Phil A., 1st Lil'utenan"t; Tlill, l\Taury, Captain; Hill, Haymond ('., 1st Liru· 
tenant; Higgs, .Tame;; A., .Jr .. I st Lit•utenant; TTiteheock, Hogl•r \V., ~ncl J.ieut••n· 
ant; Holden, Kenneth H., b;t LiPutenant: Holden, Lansing C., .Jr .. lRt LiPutenant: 
Holland, SpessPrd L., lst Lieutenant; TT oovrr, \Yilliam ,T., I st Lieutenant; IIud· 
son, Donald, 1st Lieutenant; Hunter, Frank O'D., 1st Lieutenant. 

Irving, LivingHton C ilson, I st Lieutenant . 
• Jeff erR, .John N., I st Lieutenant; Jervey, Thomas )f., 1>~t LiPnh•nant: .Tones. 

Arthur H., 2nd Lieutenant; Jones, Clinton, 2nd Lieutenant; .Jordan, .John \V .. 
2nd Lieutenant. 

Kahle, Clarence C., 1st Lieutenant; Kaye, Ramuel, .Jr., 1st Lil'lttenant; Kelty, 
Asher E., 1st Lieutenant; Kcmwy, George C., 1st Lieutt•nant; Kinclll'y, Fh•ld E .. 
1st Lieutenant; Kinnpy, Clair A., 1st LiPutcnant; KinslPy, \Yilhert E., 2nd Lieu· 
tenant; Know!Ps, .James, .Jr., 1st LieutPnant. 

LamlJert, .Jolm H., 1st Lieutenant; Landen, E. C'., 1st LiPntPnant; Larner. 
Gorman De F., 1st Lieutenant; Lawson, \Valtcr Rolls, Captain; LeP .• John R., 2nrl 
Lieutenant; JAindsay, Robert D., 1st Lieutenant; Littaner, Kenneth P., Major: 
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Lle\n~llyn, Frank A., 1:4 Lii'Utl'nnnt; Lowe, \\"illiam 0., 2nd Lieutenant: Lowry, 
Francis B., :!nd Lil'lltl'nant: Lukl'. Frank, .Jr., 2nd Lieutl'nant. 

)lac Arthur, .John. 2nd Lit'lltl.'nant; )[aeBrn,lml', Winfrl.'cl C'., 1:'t Lieutenant; 
)lcC'Iendon, .lnl.'l 11., l,;t Lio•uh'nant; :\IcDermott, Clevl.'land \\"., 2nd Lieutenant; 
)leDevitt .. Tanw,: A., 1st Lil'ntl'nant; )[cDougall. Harry 0.. 1st Lieutenant: 
::.\IcKay, F:lmo•r K., :!ml Liomtl.'nant; )Jt•Kay, .Jame:< B., 1st Lieutenant: :\Ic~Iurry, 

Ora H., l!'t I.io•ntt•mtnt; )fanning, .Tanws F., .Jr .. 1st Lieutenant; :\Iaughan, 
RusH•ll L., bt Lh·uh•nant: )[l.'i:;sner .. James A., 1st Lieutl'nant: )fichener, John 11. 
1st Lieuh•mmt; ::.\Iitl'lwll, \\'illinm. Rrignclier-C:l'neral; :\Iitchl'll .• John, Captain: 
::.\loore. El!w. I:u:<st•ll, ht Lii'Uh•nnnt; )lorri;:;. Edw. ::.\1.. 2nd Lieutenant: ::.\lorse, 
Gu~- E .. :!ncl LiPutenant; )[~·ers. O:<car n .. 1>1t Lieutenant. 

Xl.'el. Holand II .. :!nd Lieut.•n:mt; Xeihling, Harlow P .. 1st Lieutenant: Xicholls, 
Harold 0., :-:ergl•nnt. I :<t Clns:<; Xixon, C:eorge R., 1;ot Lieutenant: Kol'l'is, Sighert 
A. G .. 2nd Lit>utennnt; Xnrton, Frl'd \\'., bt J.ieuh•Jmnt; Xoyes, Stephon II., 1st 
Lieutl'nant: Xutt. Alan, l:<t Li!'utt•nant. 

O'l>onnl'il, Paul .J., 2nd LiPIIh'IUlllt; O'Xeil, Ralph A., 2nd Lieutenant; Orr, 
Edw .. l;;t Lii'Utl•mmt. 

Page. Hichurd ('. )[., 1 :<t Lieutenant; Palmer, ,Joseph .-\., 2nd Lieutenant; 
Palmer. \\'illiam \\' .. bit Lil'utt•nunt; l'attl'rson. Alfrrd n., Jr., 1st Lieutenant; 
Payne. Carl C., 1:<t Lh•utt•n:mt: Pl'gues, .Josiah ,J., 1st Lieutl'Jlllllt.: Pendell, Elmer, 
1st Lieutenant; Pl'tcrson, Dadd )[('K., Cnptain: Phelps, Glinn, 1st Lieutenant; 
Phillips, Gl'orl!!' R., 1st Lit>uteuant; Plunwr. Char Irs \V., 2nd Lieutenant: Plush, 
Loui,.; C' .. 1st Lieutenant; Poll!'y, Britton. l;:t Lieutenant: Porter. C'has. Pullman, 
2nd Lieutenant: Porter, Earl \\' ., 2nd Lieutenant; Porter, Kenneth I..., 2nd Lieu· 
tenant: Pottl'r, \\'illiam ('Jarkson, l;:t Lieutenant; Ponder, \Villiam Thomas, 1st 
Lil'tttl'nant; l'n•ston, Gll'n A .. 2nd Lieutenant; Putnam, lla\·id E., 18t Lieutenant; 
Pyne, Percy Hivington, 1st Lieutenant. Quinn, John J., 1st Lieutenant. 

Haihll•, .JoH!'Jlh C., Jr., 1st Lieutenant: Haneourt, John I., 1st Lieutenant; Rath, 
Howard G., 2nd Lieutenant: Ravmond. Robert Fulton. 1st Lieutenant; Hl'>nolds, 
John X .. :\lajor; Hl'yuolds, Cle;rton H., Captain: Riehrnbacker, Edw. v:. Cap· 
tain: Ttichardson, .James :\L, ~nd Lieutt•nant: nooney. Paul N. A .. 1st Lieutenant; 
Rorison, Harmon C., 1st Lieutenant.; Hoss, (')co .J., 1st Lieutenant; Rucker, Edw'; 
\V ., 2nd Lil'utennnt; Rummell. Leslie J ., 1st Lieutenant. 

Schenek, Alexandl'r P., 1st Lieutenant; Sehnl'n. Karl J., 1st Lieutenant; 
Seavl'rs, Arthur F., 1st Lieutenant; Sl'llers, Cecil G., 1st Lieutenant; Sewall, 
Sumner, 1st Lieutenant; f'helhv, Hichard D .. 1st J.ieutl'nant; Simon, Louis C .. 
. Jr., lst Lieutenant: Snyder, :John H .. 1st, J.ieutenant; Spatz. Carl. l\Iajor; 
Springs, Elliott \Vhite, 1st Lieutenant; Steele, Richard Wilson, 2nd Lil'utenant; 
Stevens, John H., 2nd Lieutenant; Strahm, Victor H., 1st Lieutenant; Stokes, 
.John Y., 1st Lieutenant; Stout, Penrose V., 1st Lieutenant; Stovall, \Villiam H., 

1st Lieutl'nant; Suiter, Wilbur C., 1st Lieutenant. 
Taylor, \Villiam J. R., 1st Lieutenant; TenEyck, Walter R., .Jr., 2nd Lieuten· 

ant; Thaw, \Villiam, ~Iajor; Tillman, Fred A., 2nd Lieutenant; Tittman, Har· 
old H., 1st Lieutenant; Tobin, Edgar G., 1st Lieutenant. 

Vail, William H., 1st Lieutenant; Vernam, Remington DeB., 1st Lieutenant. 
\Vallis, James E., Jr., Captain; \Varing, \Villiam Wallace, lst Lieutenant; 

\Varner, Donald D., lst Lieutenant; \Vay, Pennington H., 2nd Lieutenant; 
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\Yehner, Joseph F., 1st Lit>utt>uaut: \\"hit.•. \\"illnu· \\"alla•·P. :..!nd Li .. lltl'nant: 
\Vinslow, Alan F .. :!nd Lit•11t••rwnt; \\"r·i,!!ht. t "lu•,..tt>r· 1·:., I "t l.i••ut.•rutnt. 

OCI.k /,en[ Clustrr.~ ..t wanl··d ,-itlt /Jistiu!lui.~ltt·d ,-:,.,.,.;,.,. ('r••ss,·s 
Arthur, Bogan H., :..!rul Lit•llt.Prutnt. 
Backus, David H., Ist Lic11tenant; Baer, Pa11l Fmnk. I "t Li<'llh•nant: Haueom, 

Br,\'llc V., 2nd Lil•lltPmtnt: Jlpr·nhcinr••r·, Lollis B, I "t J.iPntPnant: Bllt·klt•y. 
Harold H., I st Lie11tcnant. 

CamplH'II, Douglas, I st Lic>ll(l'JIIlnt: ('as;ondy, Tlll>nrao; n.. I:'( Lieutt'IHIIIt; 
Chamher·s, He1•d :\I., C'll)ltain; Conk. ITnn·l'y \\'il't", l"t J.i .. lltPJHlllt. 

Dawson, Leo H., 1 "t Lie11tenant. 
Easterhrook, .Arthm· E .. 1st Li<•llt .. rrarrt: Erwin. \\"illianr 1' .• 1st LiPIIlPHant. 
Fleeson, Howard T., 2rul Lit•ntennnt: Font a irw. I I ll,!!h L., 1 ;.t Li .. llt .. uunt: 

Furlow, George \Villani, b;t Lic>utenant. 
Guthrie, l\I11rruy K ., 1st LiPutPnant. 
Holden, Lansing C., .Jr., 1st Lil'ntPnaut: TTnntl'r, Frank O'D., 1"1. Lie11tenant . 
• Jones, Clinton, 2nd LiPntemurt. 
Kaye, Samuel, Jr., h;t LiPUtPnant; Kindley, Field E .. I st LiPutenant. 
Larner, Gorman D'F., 1st Lientt•rrant: Luke, Fmnk .. Jr., :..!1111 Li<•lltenant. 
::\Ic:\furry, Ora R., 1st Lil'lltenant: :\lei"siii'J", .Ia tiii'" A .. bt Lit•lltenant. 
O'Neil, Ralph A., 2nd Lieutenant. 

Patterson, Alfred ll., 1st LientPnant: Pct.·r·son. lla\·id ~! .. K .. Captain: Porter, 
Chas. Pullman, 2nd Lieutenant; Prc>ston, f:l••n A .. :..!rul LiPnt .. Hant. 

Reynolds. .John N., :\fujor; He,\·noltls, Clt•arton I L, Captain: Hiekcnbacker, 
Edw. V., Cll"ptain. 

Sewall, Fiumner, 1st Lieutenant: !"inwn, Lo11 is C., ,Jr., I st Lit•ntenant. 
Thaw, \Villiam, Major. 

\Vehner, Joseph F., 1st LiPut .. nant; \\'hite, \\'illmr \\'allaec>, 2nd Lieutenant; 
"Wright, Chester E., 1st Lieutenant. 

IH.<~tin.r~11 ishrd Nrrnice .If ('([a I 

:Menoher·, Chao-;. T., ),lajor Gc>ncral: l'atr·i<'k, "l\lason ~L. ~fnjnr C:cneral; :\[it .. hdl, 
\Villiam, Brigadier General; Dun\\"oo<l;~·. Ilahwy, C'olmwl: :\lilling, Thomas De\\" .. 
Colonel; Chandler, Charles De F., ('olonel: Docld, Tm\·nsPncl F .. ('olmwl; Bolling, 
Raynal C., Colonel; Thomas, .John H ... lr., Colorwl; \\'hitcheud. II .. nr·y C., Colorwl; 
Lahm, Frank P., Colonel; GorTell, Edga1· S., Colonel; Fowler. llar·old, Colonel: 
Sumner, Edwin Vose, Lieut••mmt-ColouPI; Hull, Ellwrt ,J., LiPntc>nant·Coloncl. 

B1·iti.<~h /Jecorations 

Commander of the 01·de1" of St. Jliclwel ancl Foff. Grorgc 

2\Iitehell, William, Brigadier-General; Kilner, \\'alter C:., C'olonPl: llonnalie. 
A. F., 1st Lieutenant. 

Distinguished Plying C1·o.<;,<; 
Bair, H. L., 1st Lieutenant; Bissell, C., 1st Lieutenant; B11rdiek, IT .. 2nd Lieu

tenant; Callahan, L. K., 1st Lieutenant; Creech, ,J c>sse Orin, 1st Lieutenant: 
Campbell, :Merton L., 1st Lieutenant; Clay, H. H., 1st LieutPnant; Donaldson. 
J. 0., 2nd Lieutenant; Hamilton, Lloyd A., 1st Licnt.mant; HPater, C. L., Ist 
Lieutenant; Herbert, Thomas ,John, 1st Lieutenant: Ingalls, D. :-;,, I ;;t Lieutenant: 
Keating, .James A., 1st Lieutenant; Kindley, Field E., 1st Lieutenant: Knotts, 
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I 
I Howard ('., l,;t Lit>utenant: Landi~. Rt>Nl G., 1st Lil•utenant: Luff. F. E .• 1st 

Lirntt>mmt: ~pring,;, Elli<•tt. \\' .. 1st Lit>utl•nant: Tipton. W. D., 1st Lieutenant; 
\'aul!hll. (;!'orgl' A .. l,;t Lil•Utt>nant. 
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f'omiiHIIIIln· •Jf tlu• l.cyion of llo11or 

:\[ennlwr. Chas. T .. :\tajor f:!'nl'ral; Patrick. )Jason :\1., :\[ajor General; :\Iitehell, 
William. Brigadier < :l'neral. 

Oflirrr of thr l.t'!liOII of llo11or 
Dunwoodr. Hal::e~·. ( 'olnnl'l: Thaw, \\'illiam. Lil'Ul('nant·Colonel. 

[,-,;!1111 uf the l.Cf/i•m of 1/oiiOI' · 

r.orrell. Edgar ~ .. lolon('l; Butterfield, "'· D., Lientl'nant-Colonel; Hartney, 
llarold E .. Lil'IJtl•nant·( 'olont>l: Hrerl'ton. Lewi:; H., Lieutenant-Colonel; ~oubiran, 
ltohert. :\lajor: Hiddll•, Cha,;. .1.. ('a pta in: lluionl. Edward, Captain; Hall, 
,James Xurman, Captain; :\lorton, Captain; l~ol·kwell. Hobert, Captain; 
B;wr. Paul Frank. bt J.h•utenant: ('as;ondy. Thomas n., 1;.t Lil•ntenant; :\Hiler, 
('. L., I ,ot I.i .. utt>JHint: l'ut nam. ll;n·i,I. 1 >:t l.i('lJtt>nant: Tillman. F. A .. 1st Lieu
tenant: Tnnwr. c :. \\'. Enm,:. 1st LiPutt•mmt. 

('I'Oi;r nc Uut·n·r I ll'ith ['aim) 
A<:kt•rman, .Jnnws II .. :!nd l.ieut!'nant; .-\tkinson, Thomas P., 1st Lieutenant; 

Avery, \\'altl'r L., ht Lil•UtPnant; Haghy. l:alph Bridg('s, I~t Lieutenant: Baker, 
Alfred B .. ~111l Lit'utl'nant: Ba rhl'r. X ewe I, :!nd Lieut('mtnt; Beane, James, 1st 
Lieutenant: llPJHier. \\'altt'r, I ,;t Lieutenant: Hlake. Charll's Ha~·mond, 1st Lieu
tenant; Hohlt. IIPrnutn ~t .. r ohn, I ;;:t Lieutenant: Borchers. Frederick \\'m., 2nd 
Lieutenant; llradfonl, .-\!ford .T .. I ,;t LiPuh•JJant: Rn•rl'ton, Ll'wi;;: H .. Lieutenant
Colon!' I; Brown, ,fa,o;ppr, 1;::t Li('ut.enant: Burger, Valentini, ~nd Lieutenant; Cal
kins, \\'illiam, l,.:t Lieutl•Jwnt; Cari',Y, Edw. F., ~nd Lil'lttenant; Carl, Pitt F .. 1st 
LieutC'nant; ComPy, (;porge :\l., 1st Lieutenant; Cooke. Lucien H., Captain; Cot
ton .• Tolm, J,;t LiC'.utPnant; ('owart. \\'illiam H .. 1;::t Lieutt•nant.; Craig. Harry, 1st 
Lieutenant; I la \'iH, H idm rtl, :!nd Licntl'nant; Dixon. Frank. 2nd J~ieutenant; 

!:oodall', .-\lvin <' .. J,;t Lieutenant; r.uilhert, lloraee :Moos, 1st Lieutenant; Hall, 
.Tame;, C:ooclwi n, I ,;t Lil'ntPna nt: Harmon, Bradley Bancroft, 2nd Lieutenant; 
Hartney. Harold E., Lil'lttenant-Colmwl; Ht•al~· •• Jam('s .-\ .. Captain; Hirth, Fred
erick K .. 2nd LiPntenant: H itPIH•ock, Hoger \Y .. 2nd Li('utenant: Hopkins, Amos, 
l~;t Lieutenant; .Toerg. Alfred ?\., 1st Lieutenant; Kresge, ?lliles \V., 1st Lieuten
ant: Lake, 1-lorael'. 2nd Lil•Utl'nant; L('hr, :\landerson, 1st Lieutenant; Lewis, 
David \Yilher, 2nd Lieutenant; Littaner. Kenneth P .. l\Iajor; Lo,·ett, William \Y., 
.Tr., 2nd Lieutenant; Lumsden .• John C .. 1st Lieutenant; :\[enoher, Chas. T .. Major 
G·eneral; Mitehell, William. Brigadier-General; illoody. Richard \V., 2nd 
Lieutenant: ::.\lom'C', Frank :.\I., 2nd Lil'lttenant; Kel:;on, Carlyle La Mar, 1st 
Lieutenant; Xl•well, ,Jam('s illilton, 2nd Lieutenant; Koonan, Thomas \V., 1st 
Lieutenant; 1\orin~t, Ernest G., 1st Lieutenant; Page, Richard C. l\I., 1st Lieu
tenant; Penfit>ld, Paul. 2nd Lieutenant; Ponder. 'Yilliam T., 1st Lieutenant; 
Porter, Earl, ~ml Lieut('nant; Posey .• John ~\ .. ~nd Lieutenant; Putnam, Davitl, 
1st Lii'Utl'nant; Heedy, Colman, 2nd Lieutenant; Hieh. Dominic "Vm., 1st Lieu
tenant; Scluwll'pr, Lloyd. 2nd I~ieutenant; Shaffer, Harry, 2nd Lieutenant; Ta~·
lor, \Villium H., 1st Lieutenant; Verwholt, Howard \V., 1st Lieutenant; "\Vooten, 
.James A., 2nd Lieutenant; \\7right, Burdette S., Captain. 
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Croix IJe Guerre ( ll'itlt (,'ift Star) 
Burger, Valentine J., 2nd LiPUtl•nnnt: Cas;;ndy, Thomas G., Ist Lieutenant; 

Coleman, Thomas F., 2nd Lieutenant; Cono\·er, Han'<!_\', 1 ,-t Lieutenant; Hill, 
Raymond C., 1st Lieutenant; ~JacCurmiek, Hnssel, 1st Lieutenant; )leCormick. 
Russell C., 1st Lieutenant: Plummer, Charles \V., 2nd Lieutenant; PomlPr, \\'il· 
liam T., 1st Lieutenant: Han<·uurt, .Tuhn I., 1st Lieutenant; Schaunler, \\'illiam 
G., l\Iajor. 

Croix De OlH'l'l'e ( lFith Sill'cr Sta1·) 

EYans, Floyd E., 1st Lil'lltenant: C:reen, Ad win ~r., I st Lh•utPnant: Green, 
Paul l\L, 1st Lieutenant; ~Ierri II, Harold \\'., 1st Lieutenant; Hhodes, Carlyle, 
1st Lieutenant. 

Croix De r:ucrre ( H'ith Rronzc Sta1·) 
Chambers, Reed, Captain; C:ricr, Ah•xander, 2nd Lic11tenant; Hill, Hohert E., 

I st Lieutenant; Linrl,;e~·, Leon ~r., I st Lieutenant: Llewellyn, Frank Albert, l~t 

Lieutenant; :Koel, Holand Hall, 2nd Lieutenant; Xo~·ps, Stl'phen II.. I st LiNI· 
tl'nant; psg-ood, .James, Captain; RotharmPl, KPnnei s, 2nd Lii'UtPnant; f'nook. 
"'alter B., C'a pta in; Thompson, Clifton, 2nd Lieutenant; Tompkins, Clarence B .. 
1st Lieutenant; Baker, James C., Sergeant. 

Croix !Je 011erre 
AIJernathy, T. J., 2nd Lieutenant; Allport, E. H., 2ncl Lieutenant: Bal•r, P. F .. 

1st Lieutenant; Barneby, \V. V., 1st LieutPnant; Baueham, .J. II., 2nd Lieutenant; 
Biddle, Charles J., Captain; Bird, L. S., 2nd Lieutenant; Butll•r, \V. 0., Captain; 
Campbell, D., I st Lie11tenant; Chapman, C. \V., 2ncl Lh•utenant; Connelly, .f. A., 
Sergeant; Coyle, A. J., 1st Lie11h•nant: Culbert, K. P., 2nd Lieutenant; Fleet. 
C. C., 1st Lieutenant; Ford, C. \V., Ist Lieutenant; Garside, R., 1st Lieutenant: 
Giroux. E., 1st LiPHtl•nant; Hull, .J. X., Captain; Howell, S. I., Ist Lieutenant; 
Hunter, F. O'D., 1st Lieutenant; Jonc,;, A. H., 1st Lieutenant; Jone;;, H., Ser· 
geant; Jones, H., ht Lieutenant; .Jones, :'II., I st Lieutenant; Kerwood, C. \V .. 
Sergeant; Kingsoldng, C., 1st Lieutenant; Kyle, G. M., 1st Lieutenant; Larner, 
G. De F., I st Lieutenant; Lehr, l\I., fiergeant; l\Ieissner, J. A., 1st Lieutenant; 
~ferriek, C. I., lst Lieutenant; :Meyers, P., 2nd Lil•utenant; l\loore, R. L., 1st 
Lieutenant; l\Iurphy, L. l\I., I st Lieutenant; O'X eill, R. A., 1st Lieutenant; 
Ovington, C. L., 1st Lieutenant; Peterson, D. ~IcK., Captain; Pollock, c:., Cor· 
poral; Porter, C. P., 2nd Lieutenant; Porter, K. L., 2nd Lieutenant; Powell, C. 
R., 1st Lieutenant; Haible, J. C ... Jr., lst Lieutenant; Hand, R. H., Serg-eant: 
Rheno, \V. D., Corporal; Rieken backer, E. V., Captain; Royce, R., l\Iajo1·; 
Sedgwick, M. A., 2nd Lieutenant; Sl'ymour, ~I., 1st Lieutenant; Simon, K. C., 
Jr., l:;t Lieutenant; Sinclaire, R., Sergeant; Stone, D., Corporal; Thaw, \\'illiam, 
l\:Iajor; Turnure, G. E., 1st Lieutenant; Urband, E. M., 1st Lieutenant; \Vallace. 
J. E., 1st Lieutenant; \Vass, \V., Corporal; Wilcox, C. H., 1st Lieutenant; Wins· 
low, A., 2nd Lieutenant; \Vilson, J. V., 1st Lieutenant; \Voodward, H., Corporal; 
Marr, Kenneth, Major. 

.Medaille Jlilitaire 
Connelly, J. A., Sergeant. 

Potwragere 
Thaw, \Villiam, Lieutenant-Colonel; Soubiran, R., Major; Hill, Dudley, Cap· 

tain; Bridgman, R. C., Captain; Rockwell, Robert, Captain; Jones, Henry, lst 



r" 

( 
t 

( 
I 

.. A.PPE~ D I:S: 293 

L i u t nn nl· Dol an . ' has. 11.. J r .. hl Lienl ' na nt· Durra n, \\"i ll iam E . l st L ieu
t na n t. 

1 talia n n ccora l iou 
Gold .11 cda l of l"alor 

Iem a n, DP \ \ ' i tt , 1st L ieu tena n t. 

.~ilr r .ll eda/ o' I alor 
H a r t ney, ll n i·o ld E .. I.i en t cHa n l · o lonel: Dahl, Ja m - L ., l st L ieutenant . 

fli c r o ' t he C' ro1rn of i taly 
· I nd inll i ll ).! , R <lbert , ~Inj r. 

1\ n ighl of l h Croccn of I ta ly 
F lei hma n . lm rl ~L Ca pta i11 : )[aq u ir . F ronk H . 

Ph ilip, Ca pta i 11 : . pa ldin !:( . Al b r t , 1s t L icu tc na ut : Ki I 
( Atta ch d ) . 

ll'alia u H'ar 'ro 

nptain · B ngiorno 
B. apta in hl. '.) 

L a G ua rdi a , F ior ell o TT .. -:'ll ajot· : Bn h l, .Ta1:n - L. . 1 ~ 't.i uteuttn ; Bal rllrin , 
Raymond P .. l :< L L ieute nnn t : Bea.e h , .-\r t hu r H .. I O't Li ulena nt : D ~ i n . Allen\\ .. 
I t L ieu t .:nant: Bo~a r l. G il ber t P .. L t Li eutena nt: !em nt. Arthur F .. l t Li u· 
te na n t; t hrnn. \\"i lli a m U .. ~n d l .i en t cna nl : olema n. \\' itt . 1- t l~ i eu -

t ena n t : Coll ins . l\:.en11 et h ; .. l s t Li eu te na n t ; rain lesandcr ~I.. L L i n tenant: 
Dodd s . H erber t C., l s t L ieu t ena n t; Donnan, E IJ;:; nci A .. 1·-- t l. icu ennn ; Down_. 
?\or ton, .Jr. , l s t Li cu t en:1nt: Fa r qu ha r, . r tlt u l· D .. l t Lint nant; F inken Ute lt , 
Harry • ., 1s t L ieu te na nt ; F it ch. \\"illi s . .. 1st L ieu tennnt : F ro"t. Do na ld G., l st 
I .. ieu tcn a n t : F rost, \Yi ll ia m 0 .. l s t T. ieut nnn t: a leJl u- . Ira \\" .. l s Lieu
t nan t; Hanl ey , Jam es P ., l s t Li eu t enan t : :Hart. .._ pencer L ., :..n 1 Lieut na.n t; 
H ering, George C., l s t Lieutena nt ; Roggs n. Yr nll a e. 1st J .. i utenan t : Jol11ron 
Go ·ta. ~ - . 1 st L ieu t enan t : Kenned~· James FL, :!n l L ieutenan t : K il .' ·· J_ Roy D., 
1st L ieu t enant: Kru ege r , H erm a n F. , l s t L i ut nnnt; ::\Ia Gih n.r.v, Pa ton l st 
L ieutena nt ; M itch ell , Oble R ., l st L ieu t ena nt; I'ark . J hn . 1st Li u ennnt; P ott 
hofT. \\'i lli um H ., 1s t Lieutenan t : R u sel l, __ ubrey T .. 1st Lieutenant; helton, 
\Vill ia.m D. , 1s t Li eu tena nt ; S wPetscr , Ko rm an. 1st Licnte nnnt; T"rry, Kor man, 
2nd L ieutenan t; \Y a tehorn , F.merv E ., l s t li u ena nt ; 'IYey nh au r. F rederi ck 
K ., l s t Li eu tenant; \''\h ee ler , Gco;·gc \V., l s t L ieut ena nt· ·w i lson, Alfred S ., l s t 
L ieutena nt; \v il so n, \\' a rren S ., l s t L ieu tena nt. 

Rumanian D eco ra t ions 
C·ro•cn of R uman ia, 

R ea , 'Ni lli a m , 2nd Lieutenant ; S haw, Alfred P ., :..llCl L ieu t nant. 

Sta, r of Ru·ma·ll'i a ·tc-i.th A n ns 
P owell , Ly le S ., Capta in . 

B elg ian D eco·ra t ion 
Onler I\. ·i.n g L eopold. of B clg·iwm 

Menoher, Chas. T., Major Genera I. 

Knight of the Cro<trn of B lgi1tn1 
vVright, Burdette S ., Capta in. 

NAVAL A 1'17 AJ'{DS 
A complete list of awards for bra very a nd co.nspicu ous sen ·ice in Naval Aviation 

has not yet been announced. A . preliminary li st, a.s given to the press, stated that 



the Congn•ssional ~Tcdal had ltct'll ni\'1'11 to Lil'lllt'lllllll Talltot. awl I :uuuo•t·y :o;er
geant Robinson, attached to tht• Fi;;;t .\l:u·itH• .\\·iat iou Foro·o• in Frano•t•. 

X 

GHOl"XD Cot·n~E~ AXI> FLYIX<: ~CII<Htl.~ 
(.·\) <:t:oi'XIl ('on:sl·:s 

COLLEGf;S, l'X IVI-:HSITH:s ,\XII sC IIOOI.S I:\"" T II Jo: I. :"i I TEll sT.\ TJ-:S. t IFFJ-:Itl X<l l'IIACTIC ,\J, 

Olt 'l'IIEOHI·:TIC',\l, ('IJI'HSES IX ,\1-:IIO:"i.\I'Tio'S 
X a me 

AcADE:"IIY (Jio' APPr.I..:u Al·:noXAL'Ties 

C'AsTu: Gmr.s Hc11oor. 

.lddrf'ss 

frdug- l'at·k llonl .. ,·arol and \\'(•:<tt•rn 
:\\·<·nno•, < 'ltio•ag-o, llliwoi:-:. 

Tat'l'yto\\'n·ou·llncl~"ll· Xt•\\' Y01·k. 
l!XI\'EitsJTY OF Cor.oHAilO llotti<IPt', < 'olonulo. 
K.AXsAs f-iTATI·: AcmiCt.:LTIJHAr. ('oLr.Em·: ~lanhattau, 1\:ausa:<. 
~IASSACIIUSE'Ivrs Ixs'I'ITCTE oF T1-:c11- Bo:<ton . .\I a,.;,.;ao·h liSI't I,:, 

XOLOGY 
UXIVEIISITY OF ~fJCJI lOA X 
Pr-:xxsYr.\'AXJ.\ ~TATE Coi.I.t·:m·: 
U:"ii\'1-:HHITY OF PEXXSYJ.\'AXIA 
PunDUJ-: Uxrn:Hsl'l'Y 
T11nooP Cm.u:m,; cw TECJJXOI.OGY 
Tt.:FTs C'ou.Em; ----

Anu "\rl~tor, .\lio·higau. 
~tat!' ('ollt•gp, l'••uu:-:yh·ania. 
I 'It i l:ul" I phi a, I'Pnu;;y I nlll ia. 
LafayPt.IP. ltulianu. 
l'asad .. na, ('alifontia. 
Tuft,.;, ~las,:adtll>'t•tts. 

COL'IIsl;; COX'fE:"III'I.ATI·:Il 
GEOHGIA f:icHooL IW Tr-:cnxoLoGY 
l'XI\'KHSJ'IY OF Jr.I.I :"iOIS 
IowA RTATE ('or.u:ra-: 
OHIO STAn: Ux1n:m;1TY 
fiTATE l:XI\'Jo:IISITY OF 0KJ.AJIO:"IIA 

Atlallht. C:pm·gia. 
('Juunplain, llliuois . 
.Amc:<. Iowa. 
C'olumhns, Ohio. 
Xorlllall, I lklahnma. 

Ou..:co;o; AnHil'L'J.TUHAL C'oi.LJWI·: ('orva IIi,:, Ol'l'g-on. 
RnEFI<'IELJJ Scn,;xTIFI<' Rc11ooi. oF YALE XPw Jla,·en, ('oonm•dicut. 

UNIVEHSITY 

(B) C'n'II.IAX FI.Yrxn f:icrroor.s 
The followinl! c·i,·ilian fl;ving- HC'Itools arP maintained l1,\' mcmhcrs of thc ~Tanu

facturers Aircraft Association. Full infol'lnation may I.JI' had by addrt•ssiug thl' 
plants named: 

Name .Addrr•ss 
AEROliiAillNE PLAXI<: & ~fOTOR Co. 

Flying hoat sehool at Keyport. Kc~·port, XP\\' .TI'rscy. 
BoErxn AmPI.AXI<: Co~rPAXY 
CU"RTISS AEROPLAXE & ~IOTOR CORPORA· 

TION Seattle, \Vashington. 

Roosevelt Field at 
Garden City, :Xew York. 

:!\Iineola, Long Island, :X ew York; 
Atlantic City, :Xew .Jen;cy; 
Xewport Kews, Virginia; 
Miami, Florida. 

lm;truction is offered in land and watl'r-machine flying. 

l 
1 

I 

t 
• 
1 



;J 

I 

r 

I 

I 

"' 
I 

I 
I 

( 

.::\ ppf: :-; 1 IX 295 

.\ (1111 ..tddr s 

Day n . h io. D A YTo:-o-\\ ' ntellT . \ ttw t •. \ :'\r: 'o:...t P A:'\ Y 

><\f. f. ,\ l 'l lE'T :\ l t :C ' HA 1·-r ( 'nt!POI ,\ TIOX 

.allll!d t•t . \\· in ti 11 ~ c h o l, Inc. 
:1 En t .J:Z nd ti·eet X ew Y or k , X ew 

Y rk . 
Eru.t <:rN' Il llit'l l . Hh n£1,• ] :' lan l. 

~L E.:\:'\ T.. :,\ l A 1'1:'\ • :.\t i'A :-;"Y Clc \·cland . h io . 
\Ye 'T \'tH!OI:'\1.\ . \ t HCH.\1-'T 'o ) tPAS Y \ \ 'h ling \\-. t \ 'i rg ini a . 

. 'rhon ls a t l' ri tH'(' o u. );e w J r s y, 
a nd Dnytnnn . F ln rirla. 

Th :oody<·<lr T ire & :r: u bbe1· 'ompn ny , Akro n , Oh io ma in ta in - a ch o l for 

ba ll o n a nd d ir .i:!' iiJICf' . 

XI 
l'X ITED S'l' .·\ T E.~ XEl f.:-\1 :,\ fAlL ... 'L\ TJ.Tl ' 

( A ) PF: HFOH~rA :"' Cr: A :'\ D CosT 
:'\F. \\' YO IO , - \ \ ' A ;;; IIt .'\ GTO.:\ HO l 'TE 

. \1 .\ \ . .1 .) Of•T . 1 JA~. l .:\ PH. 1 T OT.\ L S 
T o TO TO T O A ~ D 

!'EI 'T . :10 OE C . :l l :\1.\R . :'1 1 ,Jl· ,.; . 30 ,\\' F.: RA GES 

I !l i S t fliS 1!) 19 1 9 19 1 918-19 

1 '.l'ol;~ l cost opc m t ion S-t :2 .Roo.r.n $ :11 .• l ;j .'lO $ ~ 1.26 1.03 ,' -1-2.30-l.IO $ 160 18 .32 
0 t jW r 1l1 i I e . :1 \ ' CI' 3)rC 

:o~t p t·r t o n -m il e 
'o: t pP r lly ing h our 

pe r m i lc O\·e rh cnd 
pe t· mil e . fl ,\· in:r 
r (' r mil l' . m a iu t e · 

ll :'l ll ( ' ( ' 

P ou nds m a il ca rri ed 
;vri les fl o 11·u . . 
T ime in a ir . 
Average s peed . m i lcs per 

ho u r 
:\til e.· p er ga ll o n g a s n liu c 
N um ber t ri ps po,-,.; iiJi e 
~Ulll Ul' r t ri p s mad e 
·Per Cl'nt. 1w rfo rm a nce 
Fo r ce r! la n cl in !!s .. .. . 

1Vf c~ h an i ca l tro uul c. 
\Vecd,h er . . 
Othe r ca u ses .. 

Fall s, t ota l numbe r 
F atal . . . .. . . .. . 
\Yo n nd cd 

N umbe r pl a n es o pe ra ted 

.G-1- :1 .03 s ! .25 .8 7 .8 7 

-I G.SS 
. IS 
.1 7 

.2 !) 
GG .5S fi . 
Gfi. ~lH . 

S!lOh 5:m 

75. 
4 .72 

4 77 . 
4-W. 

fl4 . 
25. 
13 . 
1 ~ . 
0. 
0. 
0. 
0 . 

18 . 

-!!l .G, 
.:n 
.1 !) 

c !).G.j. 

.42 

.28 

A I .55 
5 1,-120 . fi l.l 25 . 
3G. I ifi. ::! ~.'1 5:). 

50Sh 12 m -lGOh 2-! m 

71. 
-l .G.3 

3 1G. 
30:... . 

()6 . 
2 1. 

!) , 

12 . 
0. 
I. 
l. 
0. 

18 . 

7~ . 

:3.35 
::! II. 
26 1. 

8-! . 
:30 . 
12 . 
18. 

0. 
0. 
0. 
0. 

19. 

GG .Oi 
.2 7 
.20 

..1 0 
48 ,042 . 
48.530. 
G69 h 57m 

~~-
3 .GO 

270. 
256. 

95. 
28. 

7. 
2 1. 

0. 
l. 
0. 
l. 

5 35. 

63.0G 
.28 
.20 

.3!) 
2 18,073 . 
184,034 . 

2,52Sh 38m 

72. 
4.08 

l ,374. 
1,268 . 

92 . 
104 . 

41. 
63 . 

0. 
'! 2. 

l. 
1. 

22 . 

1 Cos ts in c- lude : G a s. g- 1·e ase a n d o il. o ffi ce fo r ce, ope r a tion of motorcycles a nd tru ck s ; 
rent, l ig h t. fue l, po w e r, tt·lc pll o ne :1 o d wa te r ; ru iscell a neou s, pilo ts , u1 echanies and helpe rs, 
re pa irs a nd a c cesso ri e ~ . int e res t o n iuY estm e n t, <l e partln c n tn l oY e rh ead charg e . 

2 Obta ined hy d iYidi ug nlil es flown in to tota l cost of opera tio n . . 
:< I nc reased a Ye ra ge <'O s t p e r mil e on qu a rt e rs Oc tobe 1· 1 s t to December 3 1s t. 19 18 , n n d 

Jan u a r y 1 st to l\Ian·h 3 1s t , 1 919 , is d ue t o laying out fi e lds , e xperimental work , et c. 
4 O f th e sP. one wa s a fat a li ty w hi ch result e d f ro tn un a pp li ca n t e ndea -v oring to de mon· 

st l' ate hi s ab ility to fly o ne of th e a ir 1n nil 'v lnncs . 
"Number of p lan t's o perat ed April 1s t to ,Tune 3 0th, 19 1 9, include ' pl a n es on New Y ork

Cleveland run , working out a s chedule. e t c. Route was not established offic ially u n til July 
1st , 1 9 1~. 
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CH ICAGo-Cu:n:r.A :\'JJ Hm"TE 

.JIIJil' to )fay }.'j to 
~lay 31. 1 !Jl !I ,Juue :30, l!ll!l 

Total,. and 
"\,·crnges 

-----------------------·-----· ---------
1 Total cost operation ............ . $7.;")14.15 

Cost per mile. a\·erage ........... . .71 
Cost per ton-mile ............... . 
Cost per flying hour ............. . 

• • • 0 •• 0. 

5ii.:ln 
Cost per mile, m·c~1·heacl .......... . .I i 
Cost per mile, flying ............. . .21 
Cost per mile, mai ntc•JHUI<"P ...... . .3:1 
Pounds mail ca1Ticd ............ . !l.!l:l!l. 
l\Iilcs flown .................... . I O,liii!l. 
Time in air .................... . 1:3;3h Hm 

Average speed milc•s per hour .... . 7H. 
Miles per 1-(allon 1-(Usolinc ........ . 2.H!J 
NumlJcr trips possible ........... . 
Numhcr trips made .............. . 

48. 
4li. 

Per CPnt. 1wrfornumcc• ........... . !Hi. 
Forced landinl-(;; ................ . 0. 

Mechanical troubles ........... . o. 
\Vcathe1· ...................... . 0. 
Other cansc•s ................. . 0. 

Falls. total numhcr ............. . 1. 
Fatal ........................ . l. 
\Voundcd ..................... . 0. 

Number planes operated ......... . 14. 

$1~,:JI).J.H7 
.:)j 

• 0 ••••• . . 
ii0.40 

.li 
-~0 
.~0 

20.(103. 
2l,liR!l. 
2~4h ;);)m 

!Hi. 
2.:!2 

;) I. 
4!1. 
nn. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IIi. 

$1 !l,S I !l.02 
.61 

5~.ss 
.li 
.20 
.24 

2!l.!l311. 
32,342. 
3ti0h 3!lm 

2.•)6 
!J!l. 
!Iii. 
!l6. 
0. 
0. 
0. 
o. 
I. 
l. 
0. 

15 . 
. -· ---- ------------------------

1 Costs include: Gas, Grease and Oil, Office Forr·c•, Opc•ration of ~lotorr~·cll's and Truck": 
Rent, Lig-ht, Fuel, Power, Telephone and \\'atet·: ~!iscc!llaneous, Pilots. :\!pc•huni<-s mttl 
Helpers, Repairs and Accessories, Interest on Investment, Departmental 0\·erhead Charge. 

( n) fTJ·::\IIZATIOX OF CosTs 

XI·:W YORK·WASII!XGTOX er .. Jo:VEI .. AXIl·(.'IIIf"l\GO 
-

i Ft·om Ma\" 15, 19111 F1·om l\lny 15, 1918 Ft·om ~fny 1f>, 1919 
j to Del".'31, 1918 to .rune 30, 1919 to .Juno 30, 1919 

Aver-

I 
Aver· A\"H· 

Total age Total age Total aJ:t~ 

per per pPr 
mile mile mile 

Gasoline ............ $0,772.fi5 .or.o $13,704.15 .Oi-l $3,42:l.!l!) .I !l;i 
Grease and oil ....... 1,4!)!).4(j .014- 3,284.1!) .018 401.71 .01-1 
Office force ......... 2,344 . .50 .022 7,413.14- .041 1 ,ii22.8i .47 
:l\IotorcyclPs and trucks 4,505.(]!) .044 10,218.40 .Oii;3 728.88 .0~:1 
Rent, Fuel, Light, 

Power, Telephone, 
\Vater ............ 2,751.1!) .02(] 5,(ifi2.55 .031 5()2.80 .017 

Miscellaneous ....... 5.524.31 .053 1 i, 148.G4 .0!)3 2,420.21 ,()j;) 

Pilots .............. !),808.83 .0!)5 HJ,!J32.17 .108 2,Gi!J.45 .OS2 
Mechanics and helpers 15,0(]3.47 .14(] 32,221.61 .li5 2,83!).53 .OSi 
Repairs and acces-

sories ............ 14,041,41 .130 22,824.33 .124 2,534.01 ,078 
IntereRt on invest· 

ment ............. 7,285.30 .071 14, 182.!)0 .077 1,207.50 .03!) 
Departmental OVPT· 

head charge ...... 6,!Jfi!J.78 .007 13,60(i.18 .074 1,30!J.07 .(1-l:J 
Total .......... 7 (],61(].5!) .74 $100,1R8.32 .87 $In,8l!l.02 .til 

--
1 

• 
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~ EIHL\ L ~-\I L P.LI.OT 

A pl icatio n fo r app in t m cnt aM a ri a l ma il. pil 
A. i ta n t P o.:t ma t r G ne ra l, l\la i I . cn ·ic P t 

tr·i ct o f Co lumllin . 

may b made to t he Second 
fJi e Depar tment, \Vasltington, 

. ua li fi ut i 11- . hould llc .tate!. i n d ' tai l with pe ial referen e to cro -coun t ry 
ny in", a ria l lla ,·il-! nli oll , r adi work and t ta l num b,r of h ur ' a ir experience. 
F i,- hundr d hours in th e a ir n rc con idercd des.i rable. En h application bould 
be I ttcr :· f r commeu Int i n fr J:tl p fam iliar with 
t b 

a li:u-i c nrc .;·:woo per an num , wi th a ut ma i · in reuse of $:.00 for Hery 
additi na l a hours o f ny ing up t and in lucli n<r t.IJ 
up t and in clud ill l-! t h $3 ·00 g-rad . w ill b 
,-eal d in t h pi lot's sen · ice, uch a 
ity cxc pt iona l k11 owledge of a ri a l n. ,-ig-ati 
t elcph oll y, a r ona u t ica l in 

T he u · o f di ~t in ctiYe l n <•er n e-sa ry and mail 
mrurner a other ih·t

ndit ions except that 

van ce t he !Yrcatest qua nt it ie of ma il IJetwee n - uch -e lect. cl poin ts as may war
r ant t he opemt ion of tl ti .- ·peci a l se n ·i · . 

\~' h en t he aeri a l ma il w :t.· fir s t estab lished, pe ia l s tn m}J \\'er i-sued and t he 
r ate was 24 cents per oun ce. T hen a r edu ction to Hi ent.s wn made and 
fi na ll y the r ate lleca m e G ce nts, w it h t he use of ei ter a irphlll e st::un ps or r egular 
ones w it h "Aeri a l l\Ia il " co ns picuou ·l.v mark cl on h• m·elope. On J uly l Stb, 
1Q1D, t h e s tanda rd dom est ic r ate of 2 ce11ts an ou nce was put in to force . 

A sp e ia l de liYcry stamp, now a s nJ\\'n ·s, in u res t.ill greater expedi t ion of 
letter s at t h e poin t o f deJi,·er y. 

XII 
GO'VERNlVfENT ORGANIZATIONS COOI ER .. ATING I~ DEVELOPMENT OF 

AER OKA "TI '• 

NAT10KA L AD\"I SORY COi\L\f!TTEE FOlt AERONAUT! ' S 

D IJUILD I NG, 411:, S TR EET AND 1\llSSOC lU _,\VE.N -E, WASlHNGTON, 

DT S TIUCT OF COLUl\I.BlA 

D r. Charles D. Walcott . . . . ..... . . . . . . ...... . . .. .. .... . Chairman 
Dr. S . \•V. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ... Secretary 
Dr. Joseph S . Ames ...... ....... . Clm irma.n, Execut ive Committee 
George \V. Le,Yis .................... .. .. . . . ... . E xecutive Officer 
<Toh n F . V ictory . . . Assistant Secretary and Special Disbursing Agent 

Col. Thurman H. Bane. U . S. A. 
Capt. T. T. Craven, U . S. N . 
Dr. \ iVi lli am F . Durand 
Dr . John F. I:Iayford 

Dr. Charles F. Marvin 
Maj . Gen. Cha rl es T. Menoher, U. S. A. 
Dr. :Michael I. P upin 
Rear Admira l D. Vi. Taylor, U . S. N. 



2!)8 AmcHAPT Y~:An BooK 

The Xational Ad,·isor~· Committe<• fo1· A••ronuutit•s was appoinh•d "·'· tht• l're><i
dent, p11rs11ant to al'i of Co11gn•:;:< approv<•tl :\laJ't•h :lnl, l!ll.i IJJa\'al appropria
tion aet, p11hlic· Xo. :n:l, :-;ixty·thinl ( 'ongn•,.;,.; 1. It:-; IIH'Illill'r,..hip t•on:<ist:< of two 
omcer,; of tin• f'mith,;olliall luo:titntioll, tin• ("uitl'tl !'tatt•S \\'t•atllt'l" Bnn•au, and 
the tTnitt•d f'tatt•s Bun·au of :-;taJHianb, tog .. tlu•r wi-th fin• atlt!itiollal l"'r"uns 
at'<JIIItinted with thl' nePtis of uerouantit•al Hl'il'llt'l', o1· ,.;killt•tl i11 aProJututical 
engineel"ing or it,: allit•tl sc·it•llt't'"· All tl11• memhPr:;, a,; ,;u,•l<. :<t•rn• without 1·um
pensation. 

The d11tic•s of the <'OIIlJIIittc•t•. as prodth•d hy ('ollgJ'p,:,., aJ't• to "IIJII'J'\'i>'l' and 
direc·t the sPiPntifit· stu<!~· of the Jll'oldPm,; of flight. with a ,.jc.,,. t,", tl11•ir prac
tic·al ,.;olution, a1ul to tlt•t .. rmill<' the pmhh•m,.; whil'i1 :;lullli<l ht• I'XJII'rimt•lltallv 
11 ttacked, and to tli "''ll"s t hPi r solution a 11tl t lll'i r a ppl it•a tio11 to prat•t iea I tjlll'~
tions. 

l"nder thl' J'IJ)t•,.; a111l l't•guJatioiiS foJ'IIIII)atPtl h,\' !ht• l'llllllllitiPI' a11tl IIJIJII'O\'('d 
hy the l'resitl!'llt, tt•dmic•al suheommittt•Ps han~ ht•l'll p,.;tahli"h"tl who,;,. gl'll<'ral 
duties are to aitl in t!PtPrmiuill)! thP prohlt•m,.; ill tlu•ir J't'"l"'''tin• hranc•ht•s of 
the acronautit•al flt·ld to he ,.;eit•lltifieall~· attaekt•d, hri11giug to l~t•ar the knowl
edge derivPd from exp••rillll'lltal im·t•stigation,.; <'OIItl111'1t•tl i11 all part;; of the 
world, and to ••ndPa ,·or to <'<Hll'tl ina t:t• the rP:;<•arl'h n 11tl <'XpPrilllt'll ta I work in
volvccl in the study of prohh•ms agret•d npn11. Tht•>'t' suhc•ommittcl'" arP l'OJll

posPd in pa•·t of speeially appointPd t't'lll't'"l'ntntin•s of thl' Army and xa,·y .-\ir 
fiervicci:!. 

Under tlw law thl' t•ommitt<•e hold~:~ it,.;p)f at tin• st•rvit•t• of an~· dt•partmcnt or 
agenc·y of till' Gover11nwnt intPn•stl'd in aeJ·onnut.it~i:! fo1· tlw furnishing of informa
tion or as"i.-tan<·e i11 r1•ganl to >'l'il'lltific or tPl'llllil'al matters relating to aero
nautics, and in partit·Hlar for the inn•stigation nllll st11dy of p•·oblt•ms in this 
field with a view to their prudit•al solution. 

The committe1~ may also exereisP it.- funetions fo1· nny individual. firm, asso· 
ciation, or corporation within the t'11itl'd :-;tatl's, provided that stJl'h indh·idual. 
firm, association, or l'OI')Jnration defray the adual eost involn•d. 

The committee din•etly eoncluetH sdentifie rl':;t•ardJ and l'Xpel'inwnt in IH'ro
nautics at its rcsearl'h Iahorntor,v and assnl'iatt•d lmildi11gs at Langlt•y FiPid, Vir
ginia, a Hcctinn of which has lH'Pn set asitiP hy tlw \\'a1· Dt•Jmrtnwnt for itH ww. A 
clear distinction exists hetwcen scientific research in acronantit·" as eondueit'd b;,• 
the committee ami engineering research or dcvelopnwnt us condueted hy other 

agencies. 
Aeronautical information is hl'ing gathered hy the committe•• in England. 

France and Italy and plan~> are being made for similar work in Germany and 

Austria. 

PERMANENT 
STATIONS 
MEXICO. 

XIII 
AIRDRO:.\IES (AIHPLANE 

IN THE UNITED STATES 
HARBORS) AND SEAPLANE 

AND DI~PE~DEXCIE:-;, AXD 

(Total to .January 1st, l!ll!l, ll5) 
The following list gives the location, name and size of permanent airdrnml'" 

(airplane harbors) and seaplane stations in the United States and dt•pcndencie,:, 
and :Mexico. The letter, or group of letters, following the name of states and 
territories, and the number preceding the name of localities are the recognition 
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APPEXOIX 

mark.-. a,.. ndoptc•l hy tht• .·\rmy .\ir ~t·n·ict•, which are to be permanently dis
pln~·l'fl on tht> ainlrolllt'>' li:•tt'd. 
The list indudt.>s in particular: 

I I 1 Army Fl~·in:! Fi..Jds 1 actin• and inactive) : 
(~I Xu val Air !'tatinn:<: 
c :11 :\ .. rial )Jail FiPhl>': 
( 41 :\luni•·ipnl Ainlrome!': and 
(;i I l'otlllllt>rt·ial "\inlr•llll!'S. 

AIIt~~Hn~IE:-: ( PEI:~I.\:\"E:\"T :\mi'LAXE IL\I:nnr.::,;) AXn SF.APLAXE 

~TATIOXH IX TilE ,. XITEil ST.\TES .A:\"Il .l.>F.PEXHEXCIF.S 

(j:J 

4!) 

ii!l 

2!! 
!)~ 

1 

4 

l'ity 

)[ontgom!'ry 

Tn•·;:on 

T.onokc 

Ht.>dwood Cit~· 

Hin•r;:ich• 
~at•ra lilt' II to 
San DiP:!O 

X a me of Firltl T!IPC 

AL.-\B.·\:\1.-\ ( AL) 
Ta,ylor FiPid "\rm~-

AHIZOX.·\ (.\R) 
:\lunit'ipnl 

.·\HK.-\X~.-\8 (ARK) 
Ehl'rts Fil'ld "\nn~· 

C'ALTFORXL\ ( (' "') 
HPdwood Cit~· A\·iation 

~~·hool Commercia I 

(Xorth J:::land) 

:\lnn•h Fil'ld 
:\Iatht•t· Fil'ld 
HoekwPII FiPid 
Xanll Air Station 

Army 
Arm~· 
Arm~· 
XaYy 

San PPdro 
Santa Barbara 

V t•nice 

Chaplin Field 
Loughhcad Seaplane Sta

tion 

C'omm!'rcial 

( 'ommercial 

T. H. Jnce Fl,dng Field Commercial 
T. H. Inct' 8Paplam• Sta· 

tion Commercial 

C.-\XAL ZOXE (CZ) 
Balboa Fort Amador Army 

x~w~' Cnco Solo Xa\·al Air Station 
(Colon lT a rhor) 

Cristoha I Fran•·c Field Army 

DISTHICT OF COLF:\IBIA (DC) 
Anacostia 
\Yashington 

Arcadia 

Kl'y West 
::\'liami 

Aerial Defense ~tation 
Bolling Field 

XaYy 
Army 

FLORIDA (FLA) 
Carlstrom Field 
Dorr Field 
Naval Air Station 
Chapman Field 

Army 
Army 
Xavy 
Army 

Remarks 

20S acrE.'S, near 
San Francisco 

Seaplanes and 
.-\ i rp Ia nes 

Seaplanes only 

!00' X 1200' 

Seaplanes only 

Seaplanes only 

Seaploncs only 

Sea.planes only 
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City 

:\liami 
Pensacola 

4G Americus 
i:3 :\[aeon 

121 'Vaycross 

Honolulu 

Coeur d'Ait•ne 

32 Belleville 
18!) Chicago 

Rantoul 
145 Rock Island 

18 Evansville 

82 Kokomo 

G-! New Castle 

!)i Wabash 

Amc1~APT YEAH BooK 

X a 1111' nf 1-'ir/t/ 'I'Yfw 
FLO HI DA ( FL\) I Cuntinucd) 

:\Iarine ( 'oq>s Fi .. Itl 
Xand Air ~tation 

GEOHC:I.:\. (GA) 
f.:outlwr Fit•ld 
Fair Grounds 

:'\avy 
xa,·y 

Army 
:\luni<'ipal 

.'''caplaur.~: oul!l 

T•·ianJ.!l•• shaped 
I ,01111' 

:\lunit·ipal 
IIA\Y..:\IIAX Jf;LE~ (Ill) 

Luke Field 

ID.\110 

ILLJXOIS 
Seott Field 
Grant Park Fit•ld 

Ashhurn Field 

Chanute Fit•l•l 
Framing Field 

IXDIAXA (IX) 
Evansville Aero Cluh Field 

Kokomo Aviation Com
pany Field 

Hose City Aviation Com
pany 

:-ien·iee Aviation Training 
and TranHportation 
Company 

IOWA (IA) 

Arm~· At Ford's 
l:daJul 

l\lunicipal Ifill n1·n•H 

Arm~· 

Air :\fail 
:.!000' X I ~00' 

Cio at'n's; lln 

Lakl' !"horl' 
Front 

Comnwr<'ial A<'. C. of 11-

Army 
ComnJPreial 

Commercial 

linois 

Commercial :lOGO' x 2G40' 

Comml•rcial I i iJO' x 1200' 

Commercial ·uo acres 

50 Des ::\foines Herring Field Commercial 

Fort Riley 

32 Wichita 

KAXSAS (KS) 
Camp Funston 
Strattford Field 

LOUISIANA (L) 
15 Lake Charles Gerstner Field 

Aberdeen 
:MARYLAND (MD) 

Aberdeen Proving 
Grounds 

Army 
Municipal 

Army 

Army 

2400' X 1200'; 
Good 
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Ty pe Remarl;s !\"am e of Fi ld 
} lAl YL. :\ 0 ( .\ID ) 

A ir hla il F ield 
Ol~ii'lltl d ) 

::\L , RA H •• ETT ( Ml 

Po~t ffice 50 acres. On B. 
& 0 . R. R., 7Y:! 
mi. N.E . \ ash· 
i.ugto n, D.C., 
Post Oflice 

urti ss F ly ing F i ·ld ommercial Curtiss Aero 

K in ,... F ly ing Fi eld 

::UICIII T. ~ (ill ) 

Ca mp Cu ·te r 

i\Io rro" · F ield 
P a ck a rei A ,·ia ti on Field 

orp'n. 
hluni ipa l 1:...88' x174' 

Army 
hlu11i ipa l 5:...80' x 2640' 

rcin l Good 
4 1\[oun t Iemen ~clfri drre F ield 

56 i\linnea pol i · 

W e t P oin t 

Kansas City 

Saint Louis 

Billings 

G Omaha 

::\llX.:\"'E TA (M ) 
Twi n 'i t ics F ield 

Cur t iss A ir Port 

::\liS IR IPPI 
Payne F ield 

MP ) 

i\II OCRI ()10 ) 

~fiSSOURI (l\10 ) 
Forrest Park 

MO~TA.:\TA (M:A ) 

NEBRA~KA (NE ) 

j r Mai l 100 Good acres 
(!)00' X 1125') 
5 1ni. from P.O. 

Com mer ia l 2000' x 800' 

Army 

i\[u.ni ci pa l 2000 ' square 

Air Ma il 1 00 acres ( 825' 
X 525') :l mi 
SW of P .O. 

Iuni ipal In pre}Jaration 

Ak-Sar-Ben F ield Air Mail SO acres, 3% 
mi . SE of Post 
Oftlce 

NEVADA (NA ) 
Battle Mountain Mun icipal 

10 Atlanti c City 

7 Cape May 

NEW JERSEY (NJ) 
Air Port Commercial 

Naval Air Station Navy 

About 3500' x: 
3600' Curti ss 
Flying Station 

Seaplanes only 
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City .\"a me of Field 
.KEW JEH~EY (~.J) 

LOi Hasbrouk HeightsWittcman-Lcwis Field 

Type 
(Continued) 

54 Keyport Aeromarine Field 

77 Newark Heller Field 

XEW YORK 

l...'ummcJ·cial SUO acn•s, I x 
% mi. \\' i tte· 

man-l..t•wi,; Air· 
ent ft Col' I'· 

Commerl'ial lsou· x -tou·-

.Air ~Jail 

:\l'roma l"i Ill' 
l'lant• & ~lotor 
Co . 

·I 7 ac•rp,;, -1 mi . 
.:'\ E of l'o,.( Of· 
liec• acljoining 
<:olf Links 

(N for \Vestern half of :-:;tate and Y for EastPrn half.) 
( L for Long Island J 

*Aerodromes situated 011 Long .lt·da11d arc listc•d 

Y-52 Albany 
Lake Placid 

Long Island. 
<Juentin Hooscn•lt Fit•ld 

N-30 Lockport Curtiss Field 
Newdorp, Staten 

Island Aerial 
Coast Dcfcm;!' 
Rtation 

Loxu ISLAXU 

L-6 Amityville 
Baldwin 

Rperr_v f.:tation 
Ordnance Field 

L-4 

L-5 

Belmont Park Air ~Jail Field 
Central Park 

Commack 
Copaigue 

Garden City 
Hemnt=~tead 
~.fineola 

Ace Flying Field 

L. W. F. Flying Field 
(L. W. F. Engineering 

Company) 
Brindley Field 
Sperry Field 

Mitehel Field 
Roosevelt Field 
Han•lhnrst Field 

Port 'VashingtonSeaplane Station 
Rockaway Naval Air Station 

Hilder Xcw York l'ity and 

~lunic·ipal :!00' x tWO' 
( 'omm•~rcial Ext·c•ll!'nt Fit•ld 
( 'ommereia l 
Army l :!30' x 800' 

l'ommPJ'eial Ncapl11m'N only 
Comm!'reial J;IOO' x t.illO' x 

:!Oil' Orclnmw•• 
]~n;:!illPPt"ing· 

C01·pora t ion 
Po,;t Ollice 
Commercial lSOO' x 000' Air· 

craft Engr. 
Corp. 

Commercial 3 mi. \V of 
Farmingdale 

Army 
Commercial 2000' x 1000' 

goocl. Lawren<'<' 
Rperry .-\ir

Army 
Army 
Army 
Commercial 
Navy 

eraft Corp. 
3!l3 acres 

50 acres 
Seaplanes on/.1/ 
Sea.plane.~ onl!} 
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I 'j t !J .Yamc of Field Type Remarks 
\\"antau~h I.uilwrr~· Field Commercial 500' X 600' 
Bo,·lw;;ter :\Iunicipal 1800' X 1800'. 

In preparation 

XOHTH l'.\HOLI::\.-\ (::\C) 
Fay.•tt<>,·iJJ,. 

Br~·an 

('lt•vehm,l 

Clen•lnnd 

Dayton 
(Fairfield) 

\Yarren 

Fort Sill 
Tulsa 

Bellefonte 

Essington 

1C'amp Bragg) Pope Field 

OHIO 10) 
.·\ir )fail Field 
Woodland Hill:; Park 

Glenn )lnrtin Field 

)[c('ook Field 
\Yilhm \Yri~ht Field 
Routh Field 

Packard Park 

OKLAHD:.\L\ (OK) 

Post Fil'ld 
Curtif't< South\\'l'St. .-\ir· 

plan<> Co. 

PEXXRYL \-AXIA 
Air Mail Field 

Essington Aviation 
School 

(P) 

( Bustleton) Air Mail .Field 

Scranton 

Army 

Post Oflice 
)lunieipal 

Commercial 

Army 
Army 

1100' X 500'. 

C:>ed b~· Air 
)In il service. ;j 

mi. SE of 
C'le,·eln ml Po~t 
Oflicl' 

L shaped :lOOO' 

X 300' E-\\' 
and 1300' X 

200' ~-S, 8 mi. 
KE of Cleve· 
land 

Commercial 2300' x 2125' 
Da~·ton "'right 
Airplane Co. 

Commercial 

Army 
Commercial 1800' x 2300' 

Postal 40 acres 1 ~ mi. 
W of Belle· 
fonte Post Of· 
fice 

Commercial Seapluues ouly 
On the Poto-
mac 

Post Office 45 acres, 1 mi. 
from Bustle· 
ton Sta. on the 
Ho 1m e sburg 
branch of the 
Penn. R. ·R. 14 
mi. from Phila. 
City Post Of· 
Office 

:Municipal 
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4G 
33 

City 

Cavite 

Bristol 
Millington 

Benbrook 
Everman 
Ft. Worth 

Houston 
San Antonio 
\Vaeo 
Wichita Falls 

Hampton 

Spokane 

Eau Claire-
La Crosse 
Milwaukee 

Cheyenne 

Mexico City 

AmcHAFT YEAR BooK 

:\"amc of Field Type 
PHILIPPIXE ISLAXDS ( Pl) 

Aerial Cmu<t l)pfense Sta· 
tiun 

TEXXESSEE ( TX) 

Park Field 

TEXAS (TX) 
Carruthers Field 
Tiarron FiPid 
Hicks Fit>lcl 
TaliafPrro Fit•lcl 

Army 

:\Iunicipnl 
Army 

Arm~· 

Army 
Army 
~\ rmy 

TEXAS (TX) Continued 
Ellington FiPid 
Kelly Field Xo. 2 
Rich Field 
Call Field 

VIRGINIA (VA) 
Langley Field 
Naval Air Station 

WASHINGTON ( WSH) 

Army 
Army 
Army 
Army 

Army 
xa,·y 

Remarks 

.<::caplancs only 

North \Vest Airplane Com· 
pany 

Commercial 5000' x 3000' 

WISCONSJX (W) 
Eau Claire Aero Corp. Commercial 2000' X 2000' 

Municipal 
Milwaukee Air Port :Municipal 

WYOl\HNG (WY) 
Fort D. A. Russell Army GOO yards x 700 

yards 
:MEXICO 

Valbuena Airdrome Army 

(The British Air Attache reports that no permanent airdromes are to be 
listed as yet from Canada.) 

XIV 
EMERGENCY LANDING FIELD~ IN THE UNITED STATE~ 

Following is a list of emergency landing fields in the United States which have 
been inspected and classified, or which are known to be in accordance with tenta· 
tive designations given in the list; or are in actual course of preparation. In 
many instances work is being prosecuted on municipal and other airdromes. 

The emergency list totals approximately 1,000. These fields are to be regarded 
as merely the first step in the establishment of air harbors. Contrasted with 
the 115 permanent fields or seaplane stations they become an incentive to the 

l 
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APPE~l)IX 305 

immediatt.· t•stnhlishment of a nation·wide system of aerial ;otations and terminals. 
The numbers at the left·hand side oi this hmding field lii<t are those which 

have bet•n a!'signed by the Army Air Service in connectiun with the national 
systl'm of eity numbering: undt>r this "ystem all municipalitie;; of 2.000 popula· 
tion or O\'er hnve lx>en as;;igned numbers in aceordnnce with n detinite geo:,rraphical 
program. The work of numbering cities of all the state;. in the 'Gnion has not 
as yet het>n cmnpleted. 

Ewry state is bein<! gh·en a letter .. ymbol. Anniston, Alahanm, is thus known 
to the air tourist as .-\L-7:!, and so on. 

LAXDI:>i'G FIELDS 

.-\L.-\13..-\~L\ (..-\L) 

Xo. City :Yamc of 1-'idd Type Remarks 
"\lbany EmerJ!eney 
Andulusia Emergcm·y 

i2 Anniston Camp :'olt{'lellan Emergt•m•y 
22 Atht•ns Emerg,•ncy 
13 Bay ~I im•tte Emergency 
38 Birmin~ham Fair Grounds Emergency 
34 Hr('wton Enwrgency 

('('ntt•n·ille Emerg('ncy 
8 Dt•mopolis Emergcnc~-

82 Enterprise Emergency 
!)8 Eufaula Emergency 

6 Eutaw Em('rgency 
Fa~·ette Emergency 

4 Flor('ll('e Eml'r"'enC\' .., . 
iO nalh<den Emergency 
47 Huntsville Emergency 
!)1 Hurtsboro Emergency 
2ii JaspPr Emergency 

2 1\lohiiP Emergency 1825' X 850' 
93 Ozark 

Rnelling-
Emergency 

10 Thoms\'ille Emergency 
4 Tuscumbia Emergency 

Vernon Emergency 
ARIZONA (AR) 

8i Douglas Parade Ground Emergency 
2!) Flagstafl' Emergency 

Grand Canyon Emergency 
55 Holbrook Emergency 

4 Kingman Emergency 
33 Maricopa Emergency 
28 Phoenix Emergency 
18 Prescott Permanent 
49 Tucson 

1 Yuma Emergency 
71 \Vilcox Emergency 
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-:-.·o. City 
Arkadelphia 
Batesville 
Berr~vville 

Brinkley 
Buffalo Creek 
Danville 
Darclanell<• 
De\\"itt 
El Dorado 
Fayetteville 
Forest City 
l<'ort Smith 

Harrison 
Hazen 
Helena 
Hope 
Hot Springs 
.Jonesboro 

Little Rock 
Marked Tree 
Newport 
New Boston 
Pine Bluff 
Prescott 
Stuttgart 
Texarkana 
Warren 
Wynne 

73 Alameda 

40 

71 

Arcadia 

Bakersfield 
Bay Point 
Beaumont 
Berkeley 

Bloomington 
Blythe 
Brawley 

AmcnA:FT YEAn BooK 

ARKAXSAS (AHK) 
Xamc of Field 

Race Truck 

Race Truck 

Country Club 

Country Club 

CAJ~IFORNIA (CA) 

Ross 

'1"!1/W Rt'IIUII"kll 

Enwrgt•llt',\' .·\hout 40 ncre 
Enwrg••JU',\' nwndow 
EntPrg•••u~:-~ 

1-:tnt•r;.!t'llf"Y 

Ernt•rgc.•ttey 

]•~JllPTJ.!t'llC":-' 

Euu•r;!••ru·~· 

Ernt•rg•·•••·.\~ 

Enlt~rgt~ne:• 

l•~tnPrgt•tJ«'Y 

Enwrg<·m·y 
Enwr;.:t•Jic·y I foO nere field: 

Etn<'rgt•tu·y 

Emer;.:Pm·.v 
Entergt"~nPy 

l·~ntergl"Jl<"~' 

Cou n tr .'· Cln h, 
nulf Course 

EmcrgPIIP,Y nolf Links 
:;o ;u•rp rec· 

tan:,.dtt 
Emergency 
Emergency :14;;' x !100' 
Emergency 
Emergency 
Emergency 
Emergenc·y 
EmcrgenC,\' 
Emerg<'IH',\' 
EmergP11cy 
Emergency 320' x 645'; 40 

ac·res 

3000' X 3000', 
dangerous. 
swampy 

Emergency Army Balloon 
School 

Emergency 
Emergency 
Emergency 
EmPrgeney 

1200' X 600' 
400' X 1000' 
400' X 1000' 
I 0 acre fit>ld: 

not good 
Emergency 2000' x 2000' 
Emergency 
Emergency 
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Xo. f ·; t !f .\ a11u· of f'ield Type Remarks 
Cal~xieu Emer~ency 

Calipatria l'alipatria Enu•rgcney 800' X 1000' 

Chin""" Emerg"l'ncy 
Chino Emergt•m·y tiOO' X 1500' 

I 1:! ChiC'n Emer"l'IH'\' .,. . 
}•1.) ( 'ulmm Emerg<•ncy Sllll' x :!Oilll' 

20 t'nrnna Emergem·y ,)00' x };i()O' 

( '•Jt ton wood Emergency 
I )aggPtt I;;nwrcrl'nl'\' ... . 500' x ;no· 
I )om i llt'J!tllt i Emer"l'ncv .,. . 1500' X 2,300' 

;J .El t'••ntro Enwrgt'ncy 
u.; Eurl'ka Eml'r"enc\· ,.. . 

Fallhrook J-:ntergt.•tJey 300' X !100' 

53 Frl':mo Emergent'~' tiOO' X 1500' 
Gridh•y Emergeney 
lft•nwt Emergl'ncy 10oo· x ;;oo· 

15 Hollbter Emergt•ncy ];iOO' X 3000' 

Lnnt'IH•h•r Emergt•m·y 1200' X 100'; 
Good ., 

;}4 ::.\lndt•ru Emergency 
lOS' ::.\larys,·ille Emergency 1800' X 6000' 

::.\htXWl'll Emergem·y 
~ll'!'l'a Emergency 

li4 ~It·rct•tl Eml'rgl•nc~· 1500' X 2000' 

82 ::.\lodl•.-to Emergenry 2000' X 1500' 

:Mojave Emergenry 1000' X tlOO' 

l\eedles Emergt•nc~· 

Xewman Canal Emergl•ncy 4000' X 1000' 

74 Oakland Chenolet ::.\fotor Car Co. Emergency 
JOG Oroville Emergency 

Palmdale Emergency 
:w Pasadena Altedcnn Countr~· Club Emergenry 800' X 1500' 

87 Petaluma Emergency 
41 Portersvi lie Wilko ~Ientz 2640' X 3!)60' 

Quincy Emergency 
U4 Red Rlufl' Emergency 

Rl'dding Emergenc~· :lOOO' X 500' 
3u San Bernardino Emergency 1000' X 1500' 

San Fernando Emergency 2000' X 1200' 

fi8 San Francisco Marine Expo5ition Grounds Em{'rgency 200' X 800' 

( Ft. ~Ia son) 
San Francil"co Pr{'sidio of California Emergency 2000' X 600' 

I San Francisco Governm{'nt Supplies at 
hand 

San Francisco Xaval Air Station Govet·nm{'nt Projected 
62 San Jose Field Xo. 1 Em{'rgPncy 1 mi. square, 

smo.oth 
Field ~Q. ~ Emergency Small 

( 

" ( 

( 
I 

.... 
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Xo. Uity :Yamr of Pirld Type He marks 
CALIFORXIA (CA) (Continuer/) 

Spadra En1PJ.trt•ncv ,... . ROO' x :1000' 

83 Stockton l'ounds A\·iation Field 1·:rnergenc..·y .Ahout l;il)(l' X 
~JOO'; ruee 
tntPk 

Temecula Emcrgl'ncy l ;)011' X )11110' 

4 Venice J~:rnergtlJJey 400" X 1~(10' 
!)!) \Voodland Emcr"I'IH'V ,... . 

Woodlawn ]~JllCfJ!Piley tiOOO' X :~tiOO' 
COLORADO (COL) 

Aguilar EmcrgPnc~· 

43 Asp in C:oocl Fit•ld 
33 13ucna Vista f:oml FiPI<I 

Burlington ( :oocl Fit•ltl 
37 Colorado Springs Emcr«<'nl'\' ,... . . 
5!) Denver Chessman Park Emcrgclll'Y ('it~· !'ark Haec 

Track 
Denver Curtiss-Humphreys Good 
Flagler Good 

46 Glenwood 
Spri11gs Good 

40 Grand .Junction C:oo<l 
Limon Good 

18 Puehlo Emergency 

Red Cliff Uoo<l 

26 Salida Uood 

7 Trinidad Emergeney 
COXXECTICUT (CO) 

30 Ansonia J<Jmcrgcncy 200' X 200' 

88 Hartford Goodwin Park Emergency 150' to 300'X 
GOO' 

51 Meriden Emergency 
52 Middletown Connecticut Industrial Emergency 500' X 600' 

School for Girls 
35 New London Mitchel Emergency Next to Xcw 

London Ball 
Field 

Pawcatuck Emergency 

61 Plainville Emergency 400' X 1200' 
DELAWARE (DEL) 

Middletown Harry C. Drayton Emergency 2200' X !)00' 

Newark Emergency 

Wilmington Emergency 
FLORIDA (FLA) 

Avon Park Emergency 

Baldwin Emergency 

Bartow Emergency 

Bonifay Emergency (l()Q'x !JOO' 
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'So. ('ity Same of Field Ty]IC Remarks 
Brndt'ntown F .. merg ... ney 
Brouks,·illt• Emergl'ncy 
Dayt un in Bench Emergl'ncy 
De Funiak 

~prings F ... mergency S~5' X 8~5' 

De Lund College Arm Golf Course Emergency 200' X 1000' 

De Land Colll•ge Arm Hotel Emcrgt'ncy 

Eustis .E:mergcncy 

Fort ~lt·ade Emergl'IICY 

Fort ~l,Yl'rs Emergt'ncy 

Fort l'h·n~e Emergt•ncy 

Gnine,-,·iJle 0\"al Emergency 

G ludl•<•rest }"Mlergpney 

Gll·ndulc Emergt•ncy 

Hohe :':onn<l Enll'rgenl'y 

I mmuku le(' Eml~rgency 

Jnckson,·iJle Cnmp Johnson Emergt•ncy Rifle range 

Kissimmee Emergency 1350' X 850'; L 

-~ 
shaped 

r Lakeland Emerg,,ncy 

Luke City Emergency 1800' X 500' 

r 
Lee, burg- Emerg .. ncy 

Live Ouk Emergt•ncy 1150' X 1000'; 
I. shaped 

I )[arianna Emergenry 1350' X 1350' 

::\[ OOI"SlHl \"en Emt'rgl'ncy , Xorth Labelle 'Emt'rgl•ney 

Ocala Eml'l'gt'ney 

r Oceechuhee Emt'rgency 
Orlando Fair Grounds Emergency 

I Ormond Emergency 
Pensacola Kavy Blimp School Emergenry !00' X 600': sup-

plies 
( St. Augustine Emergency 

( 
St. Cloud Emergency 
Sanford Emer .. enc> e • 
Sea breeze Emergency Beach 
Sarasota Emergency 
Tallahassee Emergency 1200' X 500' 

GEORGIA (GA) 
53 Albany Curtiss Emergency Triangle shaped 
7G Ashburn Emergency 

I 81 Athens C. C. Golf Links Emergency 

( 
40 Atlanta Candler Country Club 

122 Augusta Camp Hancock Parade Grounds 

l 
Belleville Emergency 

lG Blakely Emergency 250' X 150' 

( 36 Buena Vista Emergency 

'{ 
j 
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No. City Xamc of l•'ielcl '/'ypr Remarks 

I t:EOHGIA (GA) (Con tinucd) 
2!) Canton Emergency 

!) Columbus Race Track Emergt•ncy 
03 Cordale Enwrgt•ney 

Cumberland 
Island Enwrgt•ncy Rench 

3i DawRon Emerg••ne~· 

109 Douglas Jt:tncrgt•ne~· 

J<:lla ville EtuergPncy 1200' X ] 200' 
!10 Fitzgerald EntergPtH'Y HiOO' X !lOO' 

GO Fort Valley EmergPJH.•~· Trianglt• :'haped 
Gracewood Etnerg-euc·y 

43 Griffin Emerg•·ncy 1200' X tiOO' 

Helena Emcrg-~•JH'Y 

83 Hawkinsville J~:tner''t~nc-v .., . 1200' x i iiO' 

2 LaFayette Etnerrrt~nc•\• ,., . 
10i McBac EmergPney 
i3 Macon Camp \Vheeler l~nl<.-rgc•tlP~' Parade Gromul~ 
31 Marietta C. C. Golf LinkR Ernergene~' 

01 l\laJ·slmll ville EniPrgt~nP~· GOO' x 1200' j 
!l8 l\Iilliedgeville C:olf Course Etn<~rgPnc·~· ·ti'iO' X 1500' 
02 l\Iontczuma Curtiss Entprnt•nc•v 1200' X 1:100' I "' . 
05 l\Ioultrie Golf Course Emer"Pilt'V ISOO' x i50' .., . 

Oglethorpe Emergency l:WO' X !JOO' 
Omaha EmergPncy 
Plains Emergency 4f>O' X ] 200' 

23 Richland Emergt•ncy 
4 Rome Emergt•nt·y 

131 Savannah Daffin Park Emergeney 4i0' X ]200' 

20 Shellman Emergency 1200' X i;iO' 
Sugar Valley Emergeney !100' X iOO' 

128 Sylvania Emergt•ney 
04 Sylvester l~mergc~ney 4i0' X 1200' 
45 Thomaston Emergency !JOO' x GOO' 
84 Tifton Emergency 300' X !JOO' 
!l3 Valdosta Race Track Emergency 300' X !JOO' 

llG Vidialia Emergency 

123 \Vaynesboro Emergency 

\Vrens Emergency 
IDAHO (ID) 

Athol Emergency 
I 

Belmont Emergency 

Coeur d'Alene Municipal 1GO acres ' Corbin Emergency 

Garwood Emergency 

Hayser Emergency 

Moscow Emergency 2500' X 5000' t 
Rathdrum EniPrgency , 

' 



r· 

( 

Xt1. f'il!t 

Twin Lukes 

II fl Abington 
):u; A lt•du 
·l!J 

)lj!J 

203 

Jl() 
3fi 

li:J 
:Ji 
ti2 

7 
51j 

:JR 
!IS 

iii 

)I'll) 

!Jfi 

101 
!)0 

1 !I 

61 
)!):J 

28 

Alton 
Aurora 
A \"t•nn 
Bel.'kt>nwyer 
Bl.'lvidt'rP 
HI a ndt•nvi lie 
B lomn i nt.rton 
Hrl'e~e 

Brown;;town 
( 'nherry 
Carlinville 
Carlyle 
Carrollton 
Ca rter;;,·i liP 
CaHl',Y 
('t>dnr Point 
('t•ntralin 
Champaign 
C'hnrll'ston 
C'habworth 
C'hh·ag-o 
Clinton 
C'orina 
Dnmium·ille 
Dan\'ille 
DP<'tltm· 
DPia\'an 
Dennison 
Do,v 
Dupe 
JJn Quoin 
Eflingham 
Elgin 
Elmwood 
Fallon 
Fairfield 
Fieldon 
Freeburg 
Galesburg 

Galesburg 
Galesburg 

!i!l Girard 

APPEXDIX 

Same tJf f'it'ld 

JLLI:\"OIS C IL) 

Poor Farm 
Country Club 
Haec Track 

D1·. Farrill 

l'otmtr~· Club 

Halwrhorn Farm 
.Jaek,;on Park 

Old Soldit•rs' Home 

Ross 

Hornbeck Farm 

Galesburg Driving Park 

Schilo Farm 
Bar Country Club 

Type 
Emergency 

Remarks 

311 

Emergency 1500' x 1800' 
Emt>rgency !JOO' x 400' 
Enll'r!!em•y 
Emerl!enc~· 

Emergency 
Emergency 
Emergency 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergenc;r 
Emergency 
Enwrgenc~· 

Emer!!enry 
Emergenc~· 

Emcrgenry 
Emergency 
Emergl'nry 
Emergenc~· 

Emergency 
Emergency 
Emergency 
F.nwrgency 
EmPrgency 
Emergency 
Enwrgency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency
Emergency 
Emergency 
Emergency 
Emergency 
EmergenC;'I' 
EmergenC;'I' 
Emergency 

Emergency 
Emergency 

il2SO' X 300' 
) 200' X tiOO' 

5:!SO' X :W-10' 
T..arge 
SO ncres 
SO acres 

~.-; mile 
J:?oo· x uoo· 
500' X 2500' 
1100' X 1300' 
1200' X 400' 
1:!00' X 600' 
600' X 1200' 
1300' X 1300' 

500' X 1800' 

~ti40' X 1320' 

1500' X 1200' 
1200' X 1200' 

1800' x 1800' 
60 acres 
1000' X 1000' 
1500' X 1500' 

1200' X 1600' 
1000' X 1200' 
300' X 100' 
2000' X :WOO' 
1600' X 1600' 
50 acres square 
18'00' X 900' 
0\'al Y:.J mile 
track 

Emergency 200' x 1200' 
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No. City :\"a me of Piehl 7'ypc Remarks 

51 

103 

44 

54 
158 

Goreville 
Gorham 
Greenup 
Greenville 
Harvel 
Havana 
Hettick 
Highland 
Hinkley 

ILLIXOIS ( Co11tinucd) 

Enwr;zeney 
Enwrgcncy 
Enwr~cney 

Enwrgency 
Emergcnc~· 

Emergency 
Enwrgency 
Enwrgcncy 
Emergency 
Emergency 
Emcrgcney 

13oo· x 1:wo· 

2500' X 1501)' 
1 320' X 1 320' 
1200' X 101)0' 

1800' X 2000' 

133 

J crscyville 
Joliet 
Kankakee State Insane Asylum Enwrgcncy 2000' X 2000' 
Keenes 
Kempton 

14!) I~a Salle 
I~e Harpe 
Lc Roy 

95 Lincoln 
5!) I~itchfield 

Lora 
lOG :Macomb 

Malta 
7G Marshall 
35 Mascoutah 
74 1\iatoon 

15G Mendota 
Meredosia 

3 Mctropoli s 
122 Monmouth 

!)7 Monticello 
Montrose 

151 Morris Rasehall Park 
Morrison ville 

57 Mount Olive 
8'!) Mount Sterling Fair Grounds 
24 Mount Vernon 

5 Murphysboro 
New Baden 
New Memphis 

53 Newton 
Odin 
Odon 

46 Olney 
141 Ottawa King 

71 Pana 
I HI Peoria Peoria Driving Park 

Enwrgcm·y 
Emergency iOO' x ;)00' 
Emcrgcncv 800' x 400' 
Emer~cncy 1400' x 1400' 

2000' X 20011' Etnergettcy 
Emergency 
Emergency 
Emcrgcnc~· 

Emergency 
Emergency 
Eml'rgcncy 
Eml'rgency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 80 

1320' X 1:!20' 
1300' X 2001)' 

GOO' X 800' 
1200' X 1200' 
40 UC1'l'S 

2000' X 201)0' 

1500' X 1500' 
1300' x GOO' 

acres near 
Country C'lub 

Emergency 1000' x 1000' 
Emergency 
Emergency 800' x 100' 
Emergency 2000' x 2000' 
Emergency 
Emergency 1500' x 1500' 
Emergency 
Emergency 2500' x I 1100' 
Emergency 1300' x 1300' 
Emergency 1300' x 1300' 
Emergency 500' x i 50' 
Emergency 1320' x 1320' 
Emergency 350' x 200' 
Emergency 
Emergency 800' x 800' 
Emergency 1300'·x 1:300' 
Emergency I mi. oval 
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Xo. City Xamc of Field Type Remarks 
Peoria I-" air Grounds Emt>r~encr 3!)1i0' long 
Perc~· Emt>r••C!Il'V 0 • 

I ilOO' X !)00'; 
Alfalfa field 

Pit>rron Emer~cncy 1500' X 400' 

r 18 Pinknep·illc Enwrg-t>ncy 1500' X 800' 
1~g Pontine Poor Farm l4:ntt'r~cn~y Jgoo· x 1800' 
147 Princ•Pton Enwr~ency 1800' X 1800' 

I 
Hamsey Emergency ~noo· x 1 :wo· 

Rnhinson Emergenry GOO' x GOO" 

202 Hoc•kford Drill Grounds Emt>rgrnr~· ~500' X ~500' 

14;) Hoek l:'land Framing Emt>rgency 
OS Hood House Emergency 1 ~oo· x 12oo· 

~ 
Ho,oevillc Emergency 1~00' X 1500' 
8adoru" Enwrgency 300' x noo· 
Bnint Elmo Enwr~cncy :"!.)00' X 1000' 
Saint .Jarob Emcrgcne~· 1~00' X liOO' 

39 f:nlcm Enwr~ency 1 800' X 1 ~00' 
Sandoval Enwrgenr~· 3000' X 3000' 

73 Shelh~·villc Emcrg£'ncy 1500' X 1600' 

( Slmmwa~· Emcr~£'nc~· 

li Sparta Fair Grounds EmerorenC\' , ... . 

I 84 Spri ngfi£' ld Fair Grounds Enwr~cn£'y ~me track 
as Staunton Emergency 

130 Strcntl'r Country Club Emcr ... enc\' 300' x 300'; golf 0 • 

I course 
80 Sullivan County Poor Farm Emergency 1800' X 1800' 

f Sumnl'r Em£'rgcnc~· 

Swan wick Emergency 

r Tallula Emcrgenc~· 2000' X 2000' 
Tamarosa Enternencv 1000' X 1400' 

1 
.,.. . 

Trenton Emergenc~· 1500' X 1000' 
Troy Emcrgenc~· 

!)!) erhana Emergency 

t 52 Vandalia Emergency 1300' X 1300' 
\Yagoner EmeracncY 1800' X 1800' , .,.. .. 

121 \Yatseka Emeraencv 3500' X 2000' 
~ . 

211 \Vaukegan Emergency 
\Vedron Emergency 

li3 \Ylwaton Emergency 40 acres; sq. 

i \Vinchester Emergency !JOO' X 600' , \Voodlawn Emergency 
/ INDIANA (I};) 

I i3 Attica Emergency 1800' X 1250' 
Boswell Emergency 8'00' X !JOO' 

( 51 Brazil Emergency 
118 Butler Emergency 375' x !JOO' 

' Effingham Emergency 

( 
106 Fort Wayne Emergency 

~ 
/ 

........ 
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:Vo. City :Yamc of Field Type Remarks 
IXDIAXA (IX) ( Co11 t inucd) 

Fowler Enwrgeney 
74 Frankfort Emergcrwy :WOO' X 1 ;)00' 

ii!J lnclianapolis Speedway 
Hamilton E lllt'l'<T(' Ill'\' ,... . 
Ireland Enwr• •en<'\' ... ' . I :!00' X IiilO' 

107 Knox Scholling's Farm Errwrgerwy 1 SilO' x I SOO' 
:J!llill' X :!1140' 

81 I~afayette 14:n1ergeucy 
!);) Logansport Enwrge\ley 4;10' X j;j(l' 

7 Loogootee Enwrgt•uey i;iO' X !100' 

li :\Ionnt Vern on J.:nlt.'r~etu·~· 

iS ::\[ uneie Etnergent•y 
Xew Harmony Enwrgency j;"j()' X -!;'il)' 

Kew Hichmond l•:nwrgem·y I :!Oil' X :!1100' 

5 Petershurg J~tnergency :!110' x !100' 
(''1 ,_ Richmond Emergcrwy ] :!00' X 1200' 

124 South Bend Notre Dame Unh·crsity Ettlergenc~y )[PIHIOW 

:-lchcrevillc EnwruerH'\' ,... . 
38 Spencer EtnPr•r(lJl('\" ,., . 
27 :-iullivan · Enwrgen<·y 7 :;ow x 1 :!Oil' 

42 Terre Haute Emergem•y I liOO' X 800' 

1 YincenncH Enwrgeney 
(j Washington Emcruencv " . 

IOWA (IA) 

40 Atlantic Enwrgeney !100' X l;)(l(l' 

Blairsburg J~tnergency 40 aerc,.; 
Bonaparte EnwrgC'ney GOO' x HOO' 

123 Charles City Emergeney 
Ill Clarion City Emergency 20 acre;; 

54 Davenport Permanent Good; Oval 
Donnelson Race Track Emergency 

Dow City Emergency 

Lowden Emergency 

122 ::\Jason City Emergency 

135 Xorthwood Emergency 

126 Osage Emergency 

34 Oskaloosa Emergency 1200' X !JOO' 

43 Pella Emergency !JOO' x GOO' 

Rockford Emergency 

!J2 Rockwell City Emergency 20 acres 

!J1 :-lao City Emergency 1200' x GOO' 

Shell Rock Emergency 

no Sioux City Emergency 

Rtanwood Emergency 

!J8 Waterloo Emergency t 
t 

• 
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APPEXDIX 315 

K:\X~AS (KS) 
.Yo. ('ity .Yame of Field Type Remarks 
-.. . - Ahilirw Emergency 

:) "\rkan>'ns City Enwrgency 
!HI llelle\"ille Emergency 800' X 1500'; 

Oml 
<'ott on wood 

Falls Emergency 1300' X 1300' 
35 Dudgt' City Emerrrencv .,. . 1300' X 1:300' . ;~ Emporia Emt•rrrt•ncv .,. . 
H~ Fort LPa \'t•n· 

worth Emergency 
23 Fn•donia Fair Grounds Enwrgency 
84 C:oodlund Emt•rrretH'Y ... . ~400' X 2400' 

Hiawatha Haec Trnck Enwrgt•ncy 700' X 1000' 
C:ood, oval, in-
side Y:! mile 

I 
trnck 

4G lola Emergency I 700' X 1400' 

r Kensington Enwrgent•y 
8!) Lea,·enworth Enwrgcncy ~000' X 800' 

r 

Len \"l'll worth Go\"ernment 
71 Lincoln Emt•rrrenr\' 1300' X 1300' ... . 
:)} :\lc Plll'rson Dnrrow Emt·r~'ene\' .... . };')00' X 500'; 

I 

j!OOd 
!l(l :\lanka to Emergenc~· 2500' X 1800'; 

L shaped, good 
!HJ )larysville Emergeney 1700' X 850'; 

L shaped, good 
fli Xorton Emergenr~· 1400' X 1400'; 

rrood e 
j(i Olathe Polo Grounds Emergenc~· 

l!l Parsons Emergency 
Phillipsburg Emergency 1000' X 1300'; 

good 

Scott City Emergency 1000' X 2000' 

100 Seneca Emcrrrencv liOO' X 1500' "' . 
Smith Center Enwrgenry 1700' X 1100'; 

good 

74 Topeka Emergt•tw~· 2000' X 1700' 

\Ynshington Emergency 1320' X 1000'; 
good 

32 Wichita Stratford l\Iunicipal 2400' X 1200'; 
good 

KE~TUCKY (KY) 
Corydon Emergency 
Georget?wn Emcrgem•y 
Louisville Emergenr;v IROO' x 40()' 

l\Iidwny Emrr,!!rnr~· 



316 

Xo. City 

l\Iorgan field 
Paducah 
\Vest Point 
Winge 

Alexandria 
Baton Houge 

31 Crowll'y 
HarriRonhurg 
Kinder 

AmcnAFT YEAH BooK 

'l'!fJI!' Nt"marks Yamr' of Piclr/ 
KEXTUCKY (KY) ( Collfillur•r/) 

Godman Fil•ld 

LOL'I:";L\XA (LA) 
Camp Beauregard 

Etlat•rg .. ney 

J.:uu'rgt•uc·y 
J•:nuargt•Jlc•y 

Erni'I';.!Pil<'Y 

Eull'rgl'll<',\' Army Post 
Em<•rg<•r~t·y 

Entt•rgPnc·y 

J•:ulPrgc•Ju•y 
I·:n•t•rgPuc·~' 

5G Lake Providerh~C 
l\fatehitoehes 

Jt.:rnc•rgPru·y 
J·:rrat~rgt•nt·y 

G Minden 
32 Monroe 
i!l New Orleans 
3!) Opelousas 
2 :Sh re\·eport 

Tallulah 

38 Augusta 
34 Lewiston 
82 Old Town 
IG Portland 

27 Baltimore 
Baltimore 
Camp Meade 
Chase 
Elk l\Iill 

40 Havre de Grace 
18 Laurel 
42 Northeast 

Sparrows Point 

Ashburnham 
Boston 
Beverly 
Boxford 
Cambridge 
Deerfield 
Essex 
Falmouth 
Grafton 
Hamilton 
Hudson 
MarlborQ 

Race Track 

Fair Grounds 

::\L\IXE OlE) 

Bachelder's Field 

::\IARYLAXD (l\lD) 
Pimlico Haec Track 
Clifton Park 

Entt'r;.r«•nc·y 
1t:rnt'r;.!PIH'Y 
EmPr;.!t'll<',\' Oval 
l•:nH•rgc-rH'~' 

Euwrgerl<'~' I:al'P tmck 
J•:rnt•rg-c~r• t'~' 

EmergPncy 
J~ntergenc·y 

Eml'rJ.!PII<'Y :300' x :!000' 
J•:tttt•rgerJe~· 

Ij:rnPrgPney 
EnlPrgPHey 
J~rnergenc~· 

J~ntPrg"Pil('Y 

Emergency 2100' x 400' 
auuut 75 acres 

Emergency 
Emergency 
Emergency 
Emergency 

MASSACHUSETTS ( MS) 
Emergency 

Franklin Emergency 

Race Track 

Emergency 
Emergeney 
Emergency 
Emergency 
Emergency 
Emergency 
};_:mergeney 

Emergency 
Emergency 
Emergency 



So. City 
Xcw Bt>dford 

Xnrthnmpton 
X t•wlX'rr,yport 
Orange 
1 'i t:-fit•ld 
Princl'ton 
Ht•n<h·illt' 

APPEXDIX 

.Yamc of Field 
Fort Redman 

Race Track 
~pring-fit>ld ::'llollwaine 
~o. Frnmingluun 
l:ptnn 
\\'on•cst<>r Race Track 

II 
23 

26 
Hi' 
21 

\\'l'ylnnd 

Adl'ian 
Albion 
A !mot 
Ann Arhor 
Bad Axe 
Rattle C'rel'k 
Battle Cn•ek 

84 Hay City 
1 Buchannon 

81 Cnro 
Cass City 
C'h<>lRea 
Crm;Rwdl 
DParhorne 
Deeatur 
Delhi :\lills 
Dexter 

5 Dowagiac 
70 Flint 

l•'owler 
Fowlerville 
Glenwood 

)llCHlGAX ()II) 

Finley 

(Tniversit~· of )Iichigan 
Fair Ground,; 
Camp Custer 

Race Track 

Fair Grounds 

65 Grand Haven Spring Lake Country 
Club 

59 Grand Rapids Grand Rapids Country 
Club 

9 Hillsdale 
Imlay City 

24 .Tackson 
53 Lansing 

West Mich. State Fair 
Grounds 

Fair Grounds Race Track 
Race Track 
Sparks· 
Golf Club 

Type 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
EmergPney 
l~mergPney 

Emer:rt>nc~· 

EmergPtwy 
Emergem·y 
l~mcrgency 

}:mcrgcn<'~· 

Emergency 
Emergency 
Emcrgrney 
Emergene~· 

Enwrgcnry 
Emergency 
Emergeney 

Enwrf!eney 
J~mcrgenry 

Emergency 
Emergency 
Emergency 
l<::mcrgency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emerf!ency 
Emergency 

Emergency 

Emergency 

Emergency 

Remarks 
Drillground; 
700' X 600' 

2000' X 2000' 

250' X 400' 
i'OO' X 700' 
1050' X 750' 

317 

( 1 other good 
field) 

Emergency % mile track 
Emergency 10 acres 
Emergency Good 
Emergencr 
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City 

Lano;ing
LanHing 

AwcnAPT YEAH BooK 

Xamc of Field 'l'ypc He marks 
MICI-IJGAX PJI) (Coutillrl('(l) 

:\IePhl'rRon Fa rrn 
Mieh. Agricultural Col

l<>gt~ Em<•r••l'JH"\" ... -
Lansing 

il Lapeer 
I!) Lawton 

:.'llall<'hPster 
:.\fayville 

8:3 )fi<llanrl 
:.\I ilea 

Ha<"<' Tnu·k 
County Farm llm;pital 

:-ipaferdy 

8~ :.\.fount Pl<•lumn t U<•met<·ry 
2 Xill'H 

34 Plymouth 
Pointe aux 

·Rarqtws 
Redwood City 
Saint Charles 
l'iandu!<ky 
f;tandiHh 
Stockhridge 
\Vayne 
Yale 

27 Ypsilanti 

4fi Appleton 
Gi Breckenridge 

Fair Grounds 

~IIXXESOTA (M) 

Cannon ,Junction 
Clare City 
Crow River 
Daktoa 
Dresbach 

78 Duluth 

4 Fairmont 
40 Fort Snelling 

Golden 
Graceville 

37 Hastings 
27 Lake City 

Maple 
Mayer 
Maynard 
Milan 
Minne!?ota City 

43 Montevideo 
New Germany 

Superior Country Club 

Parade Grounds 

EniPr;.!t'llP~~ 

J·:rnt'r,!!PIIt')t J.iOO' X ).iOO' 

ElnPr•rpn('V ... . 
ErnPr•'f'llt'V ,... . R:!;)' X I ).i.i' 

J~nu•r•rtlJit•\• ... . liliO' X !lliO' 

J~nJPrgt•ney 

I~tnPrgt•nc•y 

J.;ntflrgt•Jtc•y 

l·~tn<'r"t'll t•v ..... 
]~ntC'rgr•nc~y 

EmPr"<'ll<"\" ... . 
J•;fi)(IJ"crt'lll'\' ,... . 
I-:mergPne~· 1000' X 400' 
ErnPrgt•ney 
l•:ntercrent•v ... . 
J~n1crgcnry 

J•:n1crgPnc\y :wo· x tiiiO' 

Emer;!<'nc.v 
Emer.,cnev e • 

1000' X 1000'; 

1.-shaped 

Emergen<'y Good 
Em<'rgeney C:ood 
EmergPncy Good 
Emergency Good 
Em<'rgency Fairly good 
Emergency 
Emergency 
Emergency 300' X !)ifj'; 

golf links 
Emergency Good 
Emergency 1200' X 1200' 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

) 

I , 

f 

li 
~ 

• 
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' i t y Sa me of Pielcl R ema rks 
Parker 

r k 
33 
49 
2 

\\' a conn Good 
\ \ ' ayzn.tn 
\\' hC'nl n :ood 
Whit Ro k >OOcl 

4- \\" i lima r ,ood 
l YVinonfL I"[! CII C." 1200' x. GOO' 

IPPI (1\fP ) 
A r tcs iR Em 
Belzoni 300' X 1200' 
Bi lox i 300' X 1200 ' 

anton Ra ce Track 
ha rl eston 3000' X 900' 
omo 
la rksda le Cla rk 

Granada 
'o rin t h Emergency 
>reen\·i]J e E mer .,.ency 

.Tack son Davis S tock Farm Emer <Ycncy 
Kosciusko Em ergency 
Holly . 'lHings E mergency 

( 
Madison S t a tion Emergency Good 
Meridian Emergency 
Newton Emergency 
Tupelo E mergency Good ; 

1500' X 1200'; 

r Marked with 
" T" 

~ Tutweiler Emergency 
Vicksburg Emergency 
Senatobia Race Track Emergency 

:MISSOURI (MO) 
Bogard Emergency 

89 I Booneville Emergency 
112 Bo\\' ling Green Emergency 2600' X 2600' 
68 California Emergency 1700' X 1700' 
33 Cape Girardeau Emergency 2000' X 600' 
fi8 Centralia Emergency 3000' X 2000' 
31 Chaffee Emergency 

120 Chillicothe Emergency 900' X 1200' 
11 Dexter Emergency 1260' X 1300' 
90 Fayette Emergency 800' X 400' 
57 Festus Burgess Emergency 2600' :X 800' 
43 Flat River Columbia Park Oval 1800' X 600' 
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No. 

11!) 
8G 
8"4 

69 

83 
83 

36 
88 

City 

Hamilton 
Higginsville 
Independence 
Ironton 
Jefferson City 
Joneshoro 
Kansas City. 
Kansas City 
Keota 
Leasburg. 
Lehan on 
Marshall 

!) l\Ionett 
Monroe City 

New Florence 
New Haven 
New J~ondon 

llO Paris 
5 Poplar Bluffs 

Richland 
42 Rollo 
53 Saint Gencvie\'e 

II7 Saint Joseph 

.AmcnAFT YEAR BooK 

.Yamc of Field Type Ncmarl.:s 
l\IISSOCIU (::\10) (COJzlillucd) 

Enwrgency 
Emergency 
Emergency 
Emergency 
Emergency 

I500' X I;)00' 

I t.iOO' X SilO' 
I :100' x I :JOO' 

Overland Park 
Swope Park 

Emergency 
Enwrgeney 
Emergency 
Emergenc~· 

Emergcne~· 

Emergency 
Enwrgcncy 
J~nterg-('n<·~" 

1300' X 1300' 
2000' X II 00' 
};)00' X ;)00' 

1201l' X tiOO' 
}5011' X 1000' 
1 :ww x 1 :wo· 
8;)1)' X 8~10' 

Emergency -!5 acrt> square 
fit>ld 

Emergency fiiiO' x 1 000' 
Emergency 500' x I 00' 
Emergeney 
Enwrgcncy 3!lll0' x :W40' 
Emergcnc~· 2000' x fiOO' 

Emergency 3000' x 2000' 
Emergency 2500' x 2500' 
Emergency 
Emergency 

67 Sedalia Fair Grounds Emergency !JOO' x !JOO' 
Emergency 2000' x I 000' 
Emergency 

Scnneca 
30 Springfield 

Sturgeon 
Sullivan 

61 Washington 
Wentsville 

Arlee 
Bigtimher 
Bozeman 
Bridger Creek 
Columbus 

MONTANA (MA) 

Dixon Bison Range 
Drummond 
Elliston 
Garrison 
Glendive 
Helena Fort Harrison 
Heron 
Kalispell 
Laurel 
Livingston 

Emergency I 000' x 1 000' 
Emergency 
Emergency 
Emergency 1200' x 1200' 

Emergency 
Emergency V cry good 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Government 
Emergency 
Emergency 
Emergency 
Emergency 



' \ 
j 

r 

l 
I 

·so. t'ity. 
)lnnhnttnn 
~lilt·~ l'ity 
)li:':"inn 
)I i>':"oulu 

)I i>';;otJia 
)I i>'souln. 

l'nradise 
l'urk l'ity 
P<>rmn 
Plains 

H<>id Point 
Titompson Fulls 
Towns<>nd 
\\"in;; ton 

C<>ntrnl City 

.Yamc of Pield 

Fort Kt•ogh 

Fort )lissoula 

XF.RR.·\~KA (XE) 

Fort Crook T'nrad(' Ground 
tn Loup \it~· 
47 Nebraska City :-:(•hr<>itcr's Pasture 
50 Xorth Platte 

Ogallala 
6R Omaha Florence 
:}2 Saint Paul 
4!1 Ridncy 
57 \Yahoo 
42 York 

Carson City 
Elko 

KE\"ADA (~A) 
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Type Remarks 
Emergency 
(:on•rnmcnt 
Emergency 
Emergency 1800' x 1800'; 

I.-shaped 
Go\"t•rnment 
Emergenc~· ~000' x 2000'; 

Good 
Emergency 
Emergt-ncy 
F.mergency 
Emergency 
F.mergem·~· 

Emer#!Cncy 1000' x 1300' 
F.merg('ncy 
Emergency 

Emergency 2000' x 2000' 
Go,·ernment 
Em('rgem·~· ~000' x 1000' 

12!10' X 800' 
Emergency F.xcellent 
F.mergency Good 
F.m('rgen<>y Balloon Field 
Emergency 3!160' x 2648' 
F.mergenc~· Large. good 
Emergency 
Emergency 1200' x 1500' 

Emergency 
Emergency 

Fallon Lnkl.' Bed Emergency 10560' x 7920'; 

Lovelock 
l\ront<>IIo 
R<>no 
\Vinn<>mucca 

Deming 
(j!) Lancaster 
2!) l'ortsmouth 

38 Asbury Park 
10 Atlantic City 

Lakehurst 

Pine Valley 
44 Princeton 

Good 
Emergency 

Lakl.' Bed Emergency 
Emerg<>ncy 2000' x 350' 
Emergency 

NEW lB.-:\lPSITIRE (NH) 
Drill Grounds 
Halton's 2\Iradow 

XE\V JERSEY (NJ) 
Asbury Park Aviation 
Atlantic City Country Club 
Army aml Navy Balloon 

Base 
Curtiss Flying Field 

Emergrncy 700' x 1000' 
Emergency 

Emergency 1200' x 600' 
Emrrgency 

Emergency Building 
Emergency 3600' x 4200' 
Emergency 



Xo. 

L-8 
Y-:n 

N-19 

N-7 
Y-33 

Y-22 
Y-43 

Y-713 

Y-1 
Y-71 

N-41 

Y-97 

Y-19 
Y-32 

City 

Albuquerquu 
Chapellc 
Carlsbad 
Clayton 
Columbus 
Des )Joines 
C:allup 
Las VPgas 
Deming 
Lonh;lmrg 
Onava 
Optimo 
l'ianta Fe 
Shoemaker 
Tucumcari 
Wagon ~found 

AmcnAFT YEAR BooK 

Xa.me of Piehl 
1\E\V ::'IIEXICO (X ::'II) 

Drill Grounds 

XEW YORK 

]4~1Jtt•r~t 1Hey 

l·:tt•c•rgt·n<'Y 
J~nu.•r;_!etu•y 

Etnl••·g••n<·y 
Eml'rgi'IH'Y 
Etttt•rgt•nt·y 

l•:Jttr•rgt•n<·y 
Enll'rgPncy 
1 'l'rlll!lliCllt 
J•:•••~rgcaJJt•y 

Emerg<"ncy 
Erncrgc•nt•y 
ErnPrg"<'Jl<'Y 
J•:rnPr;!t'IH"Y' 
"Etttcrgt•nt•y 

('K =\\'estern half of l'itate) 
( Y = Eastern half of ~ta i1!) 

Au Sable Forks 
Babylon, L. I. II .. J. Damm 
Binghamton De Forest ~treet 
Birdsell 
Brooklyn 
Buffalo 
Coney Island 
Dunkirk 
Glen F,alls 

Goshen 
Ithaca 
,Jay 
Keeseville 
Liberty 
Little Falls 

Parade (:round 
Cranberry Lake 

Thomas :Morse 

Smith's Field 

I~o\\'Villc 

l\Iillerton 
l\fonta uk Point 
New York City Gallatin No. 1 
Oneida Oneida Aviation 

Orchard 
.Oswego 
Pierce Field 
Platb;lmrg Plattsburg. Barracks 
Plum Island 
Port ,Jervis Cuddehecks 
Pou~;fhkeepsie Poughkeepsie Race Track 

Emerg-Pncy 
EniPrgPJt<"Y 
Elnt•I·gPitt·y 

Etnergt•Jtc•y 
EJnt•rgt'Jl<'~· 

Emergt•ncy 
Emergeney 
]~Jnergl·n~y 

l~nlergPncy 

l~nlPrgPn<~y 

.EtnPrgetll~Y 

Etnergl'll<"Y 
]~UlPrg('lle,Y 

Emcrg<•ney 
Emergpney 

Emergeney 
Emergency 
Emcrgeney 
l~ITIC~rg-en<·~r 

Emergency 
Emerp;P111';1' 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

/.'('IIJUI"k.~ 

Fl;~•ing Scbool 

1200' x GOO' 
:wo· x 12ow 
tiOO' x !SUO' 

1200' X 1~0' 

iOO' X 1100' 
700' x iOO'; Ex· 
ccllrnt 

1800' X 350' 

300' X 60' 

Good 

GOO' x 500' 
(i00' ~ li)O' 



' .. 

,. 
; 

J 

. 
I 
I • 

I 

r 

'• 
i 

~ 

/ 

I 

I 

No. ('ity 
l'uln;.k i 

X-34 Hodte:>tl'r 

Y·fl3 
Y·G:l 

:O:a rn n:u· l.nkl• 
~dH·nPt'tndy 

APPEXDL"{ 

Same of Field 

~ht'C'Jll'hl':ul Bn~· :\lotordrome 
:O:ih·l'r CrC't•k 

y.;)ij 

Y·12 

Y-7-1 
Y·fi-1 
x.r. 
y.(j 

~_\"riH'II:'C' 

Tarr~·town 

{'ninn 
Ct i<·a 
\\'atl'rlnn 
\\'p,-tfit•ltl 
Yonkl'r!' 

l"til'n .,\\·intion 
Thomn!' 
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Tmu.> Ncmarks 
Enwrgl'IH'Y 
:\lunicipnl 1~00' x 1800': 

Eml'r~l'm·~· 

Eml'r~l'lll'Y 
Emerf!t•m·y 
EmC'r~l'llt'~· 

Eml'r~C'nt'y 

Eml'rg<'nl'y 
Eml'r~l'nt'y 

Emergl'nt'y 
EmC'r~l'llC'Y 
Enwrgl'n<'y 
Eml'rgen<'y 

in prl'pnration 

In Prl'paration 

1200' X -100' 

1500' X !)00' 
r.ow x GOO' 

300' X 75' 

XOllTII C.-\lWLIX~\ (XC) 
Fn~·Pttl'\"illl' 
(:o)dshoro 

Greenshoro 
Hohgond 
Tlnlfman 

Hncc Track 

l'inehur;:l C:olf link!'; nace track 
Raleigh 
\\"eldon 
\\'ilmington Country Cluh 
\Vinston·:;;a (pm 

14 Bismarek 
11 Diekinson 

Engl!•s .:\pst 
Eldridge 

18 Fargo 
Fort Benj. 

Harrison 
Fort Lincoln 

13 Glen l"IIin 
28 Grand Forks 

Hobart 
15 .Jamestown 

.Judson 
8' :Mandan 

Sedalia 
Sims 
Sunny 
Sweet Briar 

16 Valley City 

XORTH DAKOTA (XD) 
Hcscnation 

Eme•·~t'llt'Y 

Eml'Tf!l'lll'~' 
Emerl!l'll<'\" 
Emergl'n<'y 

Larf!(' 
};iO' X 750' 
};)0' X 600' 

Emergt•n<'y 2-100' x 1800' 
Emergt'IH.'Y 
Enll'rf!<'ll<'~' 
Enwrgl'nl'~· -l;iOO' x 750' 
F.mt'l"f!l'llt'~' 7 ;30' x 150' 
Emergl'n<'y 7.J' x 1350' 
Emergenl'y 35 acres 

Gon•rnment 
Emergl'nl.'y 
Emcrgt•ne~· 

Eml'r)!cm·~· 

}:ml'rgpm·y 3!160' x 3960' 

Emergl•m•y Army Post 
Eml'rgen('y Army Post, 

abandoned 
Emergent',\' 
Eml.'rgl'ney 2000' x 3000' 
Eml'rgeney 
Emergency 
Emergcney 
Emergcnt',V 
Emergl.'ncy 
Emergency 
Eml.'rgency 
Emergency 
Emer:JI.'ncy 
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City 

126 Akron 
142 Bowling- C:rcen 

Cedar Point 
1 Cincinnati 

127 C'Iewland 
4!l ('olumlmH 
fi(i Coshocton 
R!l Lima 

I01 Mansfield 

58 

(j:J 

154 
J(j8 

)finerva 
Newark 
New London 
Piqua 
f:andusky 
Toledo 

Ada 
ArdmorP 
Atoka 
Rlaekwcll 
Hlanchanl 
Bristow 
Chandler 
Chattanooga 
Cheyenne 
('hickasha 
C'larimore 
Cleveland 
Clinton 
Cordell 

Cranfield 
Cushing 
Devol 
Drumright 
Duncan 
Durant 
Elk City 
Enid 

Fairview 
Fredrick 
Guthrie 
Hartshorne 
Hennessy 

AIRCRAFT YEAR BOOK 

"fl" a me of Field 
OHIO (0) 

Portage Country Cluh 

PhoPnix C'ountJ·y C'luh 
Hamilton Country Cluh 
Cleveland Aero Club 

Bay ViPw Ya,.Jd. ('luh 

OKT.AIIO~L\ (OK) 
:\orr's )feadow 

l!al'f' Tr:tt·k 
Davis Field 

Hiflc Hauge 

l\Ioslander 

Cook's Aviation 

Race Track 
Dargue 

Haec Track 

Curtis Farm 

'l'yp·· 

Ern•lr''•lnt•\· ... . 
Enat•t•rrt•Jtt'\~ .... . 
ElnPrgPn''Y 
ElnPrg••nt·)· 
Emcrg«·ncy 
ErnPrgt•ru·y 

Ettlt'rgt•n<.~y 

Rcmcu·ks 

l~mPrgl'ncy I200' x 1 ROO' 
J·:nwrg•'ll«'Y 4;10' x 1500' 
EmPrg••n•·r 1400' x :-lllll' 
l·~IIJ(lrgPnc•y 

I•:Jitf'rg•·•••·~· 

Jt:tn«'r;:rt•Jtc•y 
J·~tllPr:,.!t'IIC"Y 

EmPrg••rwy 
l•:tne•·gettc·~· 

Enwrg-cncy 
l~l1lf'rg'PIH'Y 

Enwrg'crwy 
Enwrg'eney 
Eml'rg'l'IIC'.V 
Eml'rl.!cncy 
EmPrgcnc~· 

ErncrgcnPy 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

I SOO' X 1 ~Oil' 

1 .lfi(J' X )4 1111' 

21 00' X I .100' 

I ::!00' X ).iOfl' 

300' X 1001)' 
I flO [l('J"('S 

4iifl' x I :l;ltl' 

I000' X !illll' 

I soo· x 7 ,-;n• 

(JOO' x 1200' 

% mill' t.rnek 
1200' X 200' 
iOO' X 250' 
% mile x 1,4 
mile 

flOO' x 300' 

lh mile 
li5 yds. sq. 

800' X 1000' 
450' X 1350' 

32 acres 
1000' X 6001 

600' X 900' 

J 

' 

1 
' 

( 
t 
' 
~ 

J 



I 

i 

Xo. l'ity 
lfpnryt•tttl 

IInhart 

lloldt•Jwi I It> 
llugo 
Kin;:fh•ho•r 
l..t>xington 
~lo·Alt>l't!'r 

~ft•Lmul 

:\lneomh 
~lnngum 

~lnrlnw 

~lountn in Park 
~lu!'kogt>o• 

APPE~""DJX 

:.Vamc of f'ieltl 
We:"t llenr~·etta Fit>ld 

I :nymond ( ;ood,;on 
Lu.n•linl! 

l:ncl' Trnck 

Fair C:round 
~f(•l'rny 

Fair Ground:> 
\\'ard',; l'a:"turt:> 
~mith Pa,:t un• 

x .. wkirk 
Xorman 
Xnwnta 
Oklahoma City .-\\·iation Field 

Okmulgt>t• 
Paul,; Ynllt·~· 

PawneP 
l'OIH'U C'i ty 
]~ragu~ 

Puree II 
Ht>ph•y 
f'apulpa 
f'hawnl't" 
l'hawnce 
:-;tillwatl'r 
l'troud 
Tishomingo 

Tulsa. 

Vinita 
Walter 
\\.atonga 
\Yaurikn. 
\Vayonka 
\Voodward 

\\"e,..twood 
Hussell 

llall Park 

:-:antn. Fe 
College 

Fair Grounds 

C'urti:>s :-;. \\·. "\irplanc 
Co. 

OREGOX (ORE) 
Albany Seth T. French 
Ashland 
Arlington 
Columbia River 

( l\Iouth of) X a val .. :-\.ir Sta. 
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Type Re111arks 
~0 acre,; 

Eml'rgcncy :!640' X 1320' 

Emergency 4000' x GOO' 

F.ml'rg!'nc~· 1320' X 1320' 
Em!'rg!'ncy 
Eml'rgl'ncy 22;)' X !100' 

Emt•rg!'nc~· 

F.nwrgenry 
Emt•rgl'nry GOO' x 100' 
Em!'rgen!'~· }200' X }200' 

Enu•rg!'n!'y 300' X 600' 
Em!'rgl'nt'Y 
F.mcrgl'n!'y !l.iO' X 225' 
F.m!'rgl'nr~· ISOO' x soo· 
Emt•rgenc~· JGO aeres 
Enwrg!'ne~· ;!;)0()' X liiOO' 

Em!'rgt>nc~· 

Enwrgem'.'' 1200' X 450' 
Emergenry 1000' X 1500' 

Emergency Good 
Enu>rgen!'y 100 Acres 
Emergcney 600' X 600' 

1200' X 1200' 

Em!'rgeJH.·~· 

Emerg!'ncy 50 acres 
Emergenry 800' X 300' 

Em!'rgNJcy 
Emt•rg!'ncy i50' X !320' 
Em!'rg!'nry ISO acres 

Emergency 1200' X HiOO' 

Em!'rgt•ncy 
Emergency 400' X 1000': 

race track 

Commercial 1800' X 2300' 

Emergency 1800' long 

Emerg!'ncy 2400' X 1800' 

Emergency 
Emergency 
Emergency 300' X 150' 

Emergency 1000' X 300' 

Emergency 1400' X 1400' 

Emergency 
Emergency 800' X 1800' 

Government Projected 



326 AIHCI!A.PT Y~:AR BOOK 

('it !J :\·a me of Field '1'!/JlC /.' c m a 1"1.- ,., 
OHEGO~ (ORE) (('ontinunl) 

Cottagl' G ron~ 
DallaR Lac•rPolc• Lancling 
Corntlli,; 
l~ljgl'ne Eugerll' Laucliug 

Grant',; Pass 
Crena cia 
Imbeler 
}\[edforcl 
J>enleton 
J>ortland 
nmwlmrg 
Salem 
The Dalles 

Grant';; I' ass .:\ viation 

Eastmorc·lancl 

58 Altoona 
PEXXSYLVAXJA ( P) 

Driving Park uml Fair 
Gr·otmdH 

37 Chester 
141 Clearfield 
142 Du HoiH 
12;3 Easton 

EvPrett 
2!) C:eit.yHlmrg 
ii3 Harri;;hurg 
83 .JohuHtown 
ii7 Huntingdon 
iiO Lebanon 
50 Lewi.stown 

Ligonier 
51 Middletown 

40 

11 
4!) 

l\Iilford 
l\Iount Union 
Penllyn 
Philadelphia 
Philadelphht 
Pittsburgh 
Reading 

Haec Truc·k 
Bea vcr ::\leadows 

Race Track 

Penllyn Polo 
Speedway Flying 

Hodri11g ~prings 

130 
20 

103 

16 

12 

Scranton Clark's Summit 
Stroudsburg 
Uniontown 
WilkesBarre 

Apponaug 
Bradford 
Collingwood 
East Greenwich 

Race Track 
Suburban Park 

RHODE ISLAND 

Race Track 

(Rl) 

EJnPrgcant·~· 

Emc•rgc•uc•y 4;"i0' x ~!Iii' 
EntPrgt•nt•y 
J·:ml'rgc•nc·y I iiOfl' x ~non·: 

Guucl 

Ellll'l'gl'nc•y liliO' x ~li4tl' 

EJJH•rgPnt·y 

Euu•rgPnc·y ~GOO' x ~.iOO' 
l·:rtJ(lrg••ttc·:-· 
1-:tnt•rg('JH•:-· 

l~lllPn.!PJit•y 

EtnPrg('Jit•y 

Ern••rgPrle)' 

(iOII' X ~1)01)' 

] .jC)(j'· X :!Of)' 

Emcr·gc•rH'Y Tlaif-mii!' trac·k 
]~;nu~rgeru~y 

Enll'rg!'nc·y Onc>·h a If Ill i I" 
Emer·gl'rw~· -Iii II' x I ~Oil' 

(4~l11PrgPney 

EnwrgPru·y 
J.;mpr·gc•rwy 
l~rnergen('Y 

] ~flO' X ~Ill)' 

~1100' X )11110' 

EmcrgPnc•y 2000' x 2000' 
1~111(\rgPney 

EnH'r:,.:cnc~· 1 ~00' x 1 ~00' 
l~mcrgerH'y 

Emcrgcnc·y 
Government 
En1crgeney 
Emergenc·y 
Emergency 
l~mergeney 

Govern men i 
Emergeney 
Emergency 
Emergenry 
Municipal 
Emergeney 
Emergency 
Emergency 

Emergency 
Emergency 
Emergency 
Emergency 

2100' x GOO' 
300' X 1200' 
1000' X 300' 

Golf Course 
1500' X 1500' 
1200' X !JOO' 

One mile 

Good 

J 



----
t 

:.Yo. . .., ( 'i, ·'' 
Xnrragnnsl.'tt 

Bay 
7 ~ (~\\·purt 

2; l'ro,·idl.'nt'(' 
~hannm·k 

~)0('\llll 

\\'l.'l.'d Hiwr 
• J urwt inn 

42 \\'oonst ... ket 

;).J 

.J(j 

24 

Aik<'n 
Sumter 
Hn mlwrg 
Tillman 
l:<'nnPtt:wi lie 

C'nnulcn 
C'amp .Jn,•kson 
ChariP,.tnn 
Charleston 
(')l('sterfi.-Jd 
Columbia 
C'harll·~ton 

Ah('l'dPl'n 
HPdfiPid 
Sioux Falls 

Cavitc 
Camp Stotsch

bcrg 
Fort l\Hlls 
Paranque 

Alexandria 
Chattanooga 
Davis 
l<"ayett.eville 
Huntington 
Huntington 
Jackson 
KnoxYillc 
Knoxville 
Lexington 
Memphis 

Nashville 

APPEXDIX 

Same of Pield 

:'\ami Air ~tation 
Pnlo Club 
I:ace Track 

Type Remarks 

Gon~rnment Projected 
Emergency 
Emergency Good 
Emergency 
Emergency 
Emergency 
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llaee Track Emergency 300' x 1200' 
f:Ol"TII CAilOLIX.-\ (SC) 

Haec Track 

Bennettsville Flying 

F.mer,;on 
Charl<':-ton f'ountr)' Club 
Xantl Air Station 

Hampton Park 
SOl'TH D.-\KOT.-\ (SD) 

Emergency One mile 
Emergenry 
Emergency 
Enl('rgcnl'." 
Emcrgcrwy I 800' x 525'; 

L-shaped 
Em<'rgenl'y 
Gon•rnmPnt 
Enll'rgl'ney Golf Club 
Govl'rnmcnt Pr·ojccted 
Eml'rgPnl.'r 
F.mergl'r1l'y 
Enll' •gcncy 

Emergenry 
F.nll'rg<'nry 
F.ml'rgency 

400' X 500' 
500' xlOOO' 

Lyon,. 
PlllLIPPI:\'E ISL~\SDS 

Xaval .Air :3tation 

(PI) 

TEXXESSEE (TX) 

CherokPe Country Club 
Race Track 

Ko. l\lemphis Driving 
Park 

Old Country Club 

Go,·ernment Projected 

Go,·ernment 
Go,·ernment 
Go,·ernment 

Emergency 1000 x 5500' 
Emergency 
Emergency 
Emergency 10i acr<'s 
Emergency 1500' x 3000' 
Emergency 1200' x 1000' 
Emergency 2000' x 2000' 
Emergency Half-mile track 
Emergency If:.: mile 
Emergency 

Emergency 1 mile Race 
Track; Good 

Emergency 1000' x 2000' 
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No. 

AmcRAFT YEAR BooK 

City N ame of Fielcl Typ e Hemo rks 
TE:N""NESSEE (TN ) '(Continu ed) 

Nashville 
Nashville 

Somerville 
Sugar Tree 
Union City 
Woodbury 

Abott 
Alpine 

Austin 
Barstow 
Beaumont 

Beeville 

Belcherville 
Bench ley 
Big Springs 

Bon han 
Bowie 
Brownwood 
Bryan 
Cactus 
Cameron 
Canadian 
Childress 
Chillicothe 
Cisco 
Clarendon 

E. L. Hampton 
Reedy 

Race Track 

TEXAS (TX) 

Penn 

College S tation 

Race Track 

Corpus Christie Ft. Scully 
Cotulla 
Crowell 
Cuero 
Danbury 
Dectur 
Del Rio 
Denison 

Desdemona S. E. Davis' Farm 

E mergency 
E mergency 

Emer r<enc\· 0 ~ 

Emergency 
Em r •enc.v 
E mer"'ency 

Emer..,.ency 

2000' X 4000' 
8 ~ a cres ( ~Ir. 
R u h ) 

1000' X 3000 ' 

10;)0' X 225' 
500' X 2000' 

E merge ncy Very good ; 
qu adrant 
sha ped 

Emer ,.,.ency 
E rn crgcncy 
E mergency 

Fa irl y good 
500' X !JOO' ; 1h 

mil e we ·t of 
t he heart of 
city 

Emergency E xce pti ona lly 
fine fi eld 

Emergency Very smooth 
Emergency 
Emergency i\Ia rked by 

,,·hi te circle 
Emergency 
Emergency 
Emergency 
EmergenC.\7 I 000' x 1500' 
Emergency L-shaped 
Emergency 3000' x 8000' 
Emergency 
Emergen cy 
Emergency Excellent 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency Fi(!ld marked 

with a pile of 
white washed 
rocks 

Emergency 1200 yds. sq 
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Xo. City Xamc of Field Type Remarks 
Eagle Lukl:' Emcrgl'ncy 
Ell'<'tra Enwrgl•ncy 
El l'·.tso Ft. Bli~s Parade Ground Emcrgl'ncy 
Fairhanks Em!'rg!'ncy 
Flatonia Emergency 
Ft. (')ark Parad!' Oround Emcrg!'ney 
Ft. ~tOt·kton Drill and Parade Ground Em!'rg!'ncy 
Fn•deril•k:;lmrg Emergency 
( :ains,·illc Emergency Rectangular 
Ga I \'eston Ft. C'rocketi Parade 

Grounds Em!'rg!'ncy 
(; i1Jclinj!S Em!'rg!'ney 
II a ski' II Enwrg{'lley Good 
11 Pill p:;t cad Effil'rgl'ney Very good 
I h•nrictta. Em<>r{!l'ncy 
llollis Emerg!'ney 
llondo Emergl•nc~· 1~00' X 800'; 

Yery good 

Hot \Y!'llS Emergency 
llu n bw ill e Emcrg!'ncy 4000' X 1000' 

Iowa Park Eml'rgency 
.Toll~· Emergency 
Katy Eml'rg!'ncy 
l..arl'do Emergency 
Ll'aquc City Em!'rgcncy 
Ll'xington Emcrgcney 
Lih!'rty Emergcn!'y 1500' X 600' 

Lubbock Eml•rgcncy 
:'Ill' Kinney Emergency 
2\larathon Emergency 
1\Tarfa Emergency 
2\larlin Eml'rgency 
:Marshall Enwrgl'ncy 
l\lomard Emergency 1200' X 500' 

l\fl'mphis Emergency Cotton Patch 

l\lidland Emergency 
l\Iilford Enll'rgency Marked 

l\Iineola Emergency 

l\Ioulton Emergency Excellent pas-
ture 

New Boston Emergency Very excellent 

Newcastle Emergency 

Nocona Emergency 

Odessa Emergency 

Ozona Emergency Excellent; 
2000' X 1500' 

Palestine Emergency 450' X 4000'; 
Rectangular 
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No. 

U-46 
U-52 
U -64 

2 

City 

Par is 
Pearland 
P ecass-2 
Port Arthur 

Quannah 
Ringold 
S t. J oe 
Salti llo 
San Angelo 
San Antonio 

San Marcos 
Seymour 
Sherman 
Shumld 
Sier ra Blanca 

A1R ·naFr YEAR Boo K 

N cune of F ield 'l 'ype H mo rks 
TEXAS (TX ) ( Contimtecl) 

E merge ncy 

Naval Air S t a t ion 

Penrose B. Met calfe 
Brooks 

E merge ncy 
E merge ncy 
E merge ncy Kavy Ba lloon 

F ld. 

E mergc n · ~· 
E mergency 
E merge ncy 
E merge ncy 
E merge ncy 2500 ' x 2.100' 
Gover nment Ar my Ba ll oon 

F ld. 

South Houston San Leon 

E mergency 
E mergency 
E merg ncy 
E mergency 
E mergency 
E mergency 

n l imi tPd spa e 
Kear E lli no-lun 

F lcl . 

Spoffard 
Stanford 
Stanton 
Sulphur Spr ings 
Sweetwater 

T emple 
Texarkana 
Texarkana 
Texl ine 
Thorndale 
Toyah 
Tyler 
Uvalie 

Van Horne 
Vernon 
Victoria 
\¥ ashburn 
W axahachie 
Wellington 
Whart on 
W hitesboro 

Salt Lake City 
Ogden 
Sal duro 

Bennington 

Country Club 

UTAH (U ) 

Emergency 
E mergency 
E mergency 
E mergency 
E mergency 

E mergency 
E mergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 
Emergency 

Emergency 
Emergency 

Very good 

Excell en t 
200 acre 
320 Acres : 
Rectang u la r in 
shape 

50 a cres 
75 a cres 

% mile t rack 
1000' long; L
shapecl 

Emergency 2500' x 2500' 
E mergency Large 
Emergency 
Emergency 
Emergency 
Emergency 

Emer gency 
Emergency 
Emergency 
Emergency 



·'"· t'ity 

:! Hl•nnin~,rt.on 

:i:! :\lnntpelicr 
17 Windsor 

Bllwk.-hurg 
-t Franklin 

H Ln w r£>tH'e\· iII<' 
:1-; Lynl'hburg 
•>-> Xorfolk 

()Jdfh•ld 
2!l l't•tcr,.bu rg 

41 Hichmond 

Riwrton 
!':nncl~· Point 

10 ~ulfolk 

l'rhana 

:lll \Yilliamshurg 

2!) 

28 

33 

Yorktown 

Barnum 
Bay City 

noscobl'l 
Ryrds Creek 
Cochrane 
Cross Plains 
De Sota 
Diamond Bluff 
Ferryville 
Hager City 

Johnson Creek 
Lak<>mills 
Lone Rock 
:Madison 
Madden Rock 
l\fazamanie 
l\lilwaukee 

APPE~DIX 

Xame of Fi£'1<1 
\"EIDIOXT (VT) 

Race Truck 

VIRGIXIA. ( \" ..:\) 

Y. ":\L C'. A. hland 
Parade Grounds 

Fair Grounds 

Ka,·nl Air Station 

\HSl'OXSIX ( \\') 

Milwaukee Country Club 

Type Remarks 

Emergency 
1-:wergenl'Y 
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Emergency 1800' x 400'; 
)larked ·· T " 

Emergency 1600' x 700' 
Emergeney \'cry good: 200 

X 300 ~·d;o. 
Emergenl'y 
F.mergeney iOO' x 150' 
l·:mergenPy 
EmerJ!<>ne~· 

Eml•rgetw~· 1880' x ROO'; 
Triangle 

Emergen<>y At Fulton, suh
urh of Rich
mond: 2 miles 
by 1f:! mile 

Em<>rg<>nl'y 
J.:tlll"T;,!l\11('~· 

EnwrgPJil'~' Good 
Enwrgt>ney Good; 

2.i0 X 450 yd. 
Enwrg-l'n!'y Good: 

1800' X ;iOO' 
Governnwnt Xaval Balloon 

Fld. 

Emerg-ent'y 
Emergency Good cross 

country tld. 
Emergt>ncy 
EmcrgPncy 
Emergen!'y Fairly good 
Emergency Good 
Emergetwy 
Emcrg<>ney 
Emergenc~· 

Emergency Good cross 
country field 

Emergency Good 
Emergency 
Emergency Good 
Emergency 
Emergency Good 
Emergency Fairly good 
Emergency Fair 
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N o. City 

Mil waukee 
North Cross 

31 Oconomowoc 
Pepin 
P urdy 
Qu incy 
Spring Green 
Stockholm 

22 Waukesha 

Waukesha. 

Bellingham 
Chehalis 

Ellensburg 

Greenacres 
Irvin 
Mill wood 
Opportunity 
Parkwater 
Pasco 
Ritzville 
Seattle 
Tacoma 

Walla Walla 
Yakima 

Cheyenne 

Green River 
Rawlins 

Tampico 

Vera Cruz 

ArRCRA.PT Y EA.R BooK 

'I'ype R emarks :;\ ame of F'iel cl 
WlSCON 'll\l (IV ) 

Milwa ukee Ai.r Port 
( Cont·Z:nu ecl.) 

'VASHI 'GTON (WSII) 

E mergency Ex cli ent 
E merge ncy 
Emcr r,cncy Good 
Emerge ncy E x ell nt 
E mcrg ncy Fa ir Iy good 
E mergency Good 
Emerf!cnc.r Excell ent 
E mcrf!cncy G od 
E mergency La rge fld. ca t 

of cit .v 
Emergency Lar,;e L - ~ Jmped 

one m il · w •:;t 

o f c ity; 
exce ll ent 

Municipal Golf Link s Emerge ncy 

Municipal Golf Links 
Speedway 

vVYOMING (WY) 
Ft. D. A. Hussell 

MEXICO (MX) 
Salinas Caraco Oil Fld. 

E mergency 

l!..mergency 

Emergency 
Emergency 
E mergency 
Emergency 
Emergency 
Emergency 
li: mergency 
Emergency 
Emergency 

Good 
2000' X 2000 ' 

Good 
1500 ' X 1800' 

Good 
Good 
Good 
Good 
Good 
1500' X 4000' 
1000' X 2000' 
250' X 2500 
Oval enclosed 

by 7 mile 
track 

Emergency 4000 x 3000' 
Emergency 2000' x 2500 ' 

Government GOO yds. x 700 
yds. 

Emergency 
Emergency 

Emergency 2% miles by 8 
miles; south 
of Tampico; 
fairly good 

Emergency 



-; 

APPE~I>IX 

XY 
AITIC'nAFT IXSCR.:\XCE 
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Throu:::!11 th" fa ilur€' of the l"nitro State~ Gov<'rnm<'nt to formulate a definite 
~oliey with r<'gnrd to al"ronnutienl dl'velopment. the establishment of landing 
held;;:,. th€' in~Jwet ion t•f aircrnft. und the lil't>nsing of pilot::, tht> writing of air
<'raft. m;:urnncl' in thi;: countn· has been \'erv seriouslv embnrrn,.sed 

.:\t till' pn·::Pnt th€' iollowin; kind:< of in::n;ruucc nrc. written: ~ • 
Fir€' ( Flontl'r forml; 
l'ulli.-inn ( ~Ienning damag-e to plane); 
Liuhilit~· 1 ~h·nning injury to individuals other than pn;.sengers); 
l'ropt•rt~· llamngt' ( ~ll'anin,!! dnmn,!!l' to property othl'r than the plane): 
Lift• and .:\l'eident ln:<unm<'e for passellJ!l'r>' in aircraft, co,•ering specific flights. 

Tl1e ahove forms of insurance are \\Titten by two cta .. ses of companies; one 
group known as casualty companil'S and thl' other us fire companie;.. There are 
seven American companies in the so-called fire group writing various forms of 
adation insunlnl'l', and two in till' Cll:'Ulllty group. One of thl' casualty com
pan i!.'s is in position to write what is <'ailed full £'0\"<'rage. cov<'ring fire, <'Ollision, 
propt•rt~· dnmng<' and puhli<' liability. al>'o a<'<'idt>nt and lift• insurance. 

\\'riters of ain•rnft in:;uranee are of tlw opinion that a fair s~·stem of ratt>s and 
an ndl'IJUa tP l'XtPn;:ion of insurnnl'l' prot('('tion !'llll not hl' hrought about until 
the Fed<'rnl C :ov<'rnment. ae<'epts the rt>sponsihility witl1 whieh it is confronted by 
propt•r ,.;upt•n·i;:ion of pilots, estahli::'bm<'nt of :ulequate landing field><, elimina
tion of f'tunt tlyin)! for exhibition purposl':i, and con<'entrntion of aeronautical 
activities under one department oi the Government in \\"ashington. 




