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it entire. by Commander J. C. Hun ak r o f the B ureau of Con
truction and Repair -. S . _ avv " bo i ' recogni zed as an authority 

on aeron autical de ign. 

~ u-...;ruF cT RERs A IR CRAFT AssociATION, INc. 
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CHAPTER I 

T HE ):ea1: r92~ \~nil ta~d. unique in th hi tor of aeronau tics, 
p rb ulad rn the mt d tate . In 1 I h re w a the 
acute tiroulu of po ular curi · · in one of the my terious 

element \\ hich won the war. B ut in 1 9 - 0 came the readju tment 
and con equ 1 tly the n ce it · for A ing to d on trate it useful
n e- in pe e. 

I£ e tabti -hed bu ine experi n ed d iffi ulty i11 hiftino- from 
to normal le' e] - . \ ~hat a ta k then fo r aero-

nau ics peculiarly d velop a a mil ita · adj un t, to challenge the 
ag -long I li f of time and pace and to ~bar \ ith the older form 
of t ran p rt a tion the h nor of greatJ reducing the one and mini
mizin the other . 

In eram · ni.nrr the record of the last h \ elve month , one i im
pr ed \vith th b ri ll iant promi e and -the ber '" ant. reat things 
have been accompli bed- o-r at first ftjgh t b_ the 'A rio-ht Brothers 
were made onl e en teen y ears ao-o. But . "' hatev r has been 
achieved ha been d ue rather more to individual vision and courage 
than to genera l upport. 

T his was pa r,ticularly true o f our own colmtr"" , ''here the art had 
its b ir th. H ere p s ibly the greatest opportun ities v ·ere presented; 
and here, too th e seve re t handicaps were encountered. Yet in 
defiance of obstacles and discouragements, merican aeronautics 
during 1 9 20 proved itself worth) of a more liberal acceptance as a 
commercial facto r and as a necessary element in •the national defense. 

If spectacular Rig hts, such as the crossing of the Atlantic by air
plane a nd airsh1p , were recorded in 1919, to 1920 were reserved cer
tain achievements w hich, if not so likely to astonish, were more 
certain to advance the art. 

INTERNATIONAL PRoGREss I N AERoNAUTics 

T he g reat nations of the earth , with more or less fixedness of 
purpose, endeavored to progress along lines aeronautical. Belgium, ,·· 

I 
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Italy, Fr-ance and Great Britain quickly enacted code based upon 
the International Aeria l Convention, laid out ae ri a l r ute a nd took 
such other steps as seemed wi e in order to devel p civ il tra r1. 1 r t 
in the air as a measure of f uture a f0ty, and economic growth. r\ n 
to each came very defini te honors. Thus elgium '' on the interna
tional balloon race and F rance the internationa l a irplan race f r th 
Gordon Bennett trophie . Ita ly ucce s fullj c mplc t d the 10,000-

mile flight from Rome to Tokio and E ngla nd op n d a nd t raver ed 
the aerial highway spanning \£rica from Ca iro ... ooo m ile · to th 
Cape. 

In actual accomplishment it would appea r a t fir st that the 
States Jed the world. A n A merica n excell ed th e a lti rud 
made by another A merican in I 19 by reaching th ·tup nd 11 

height of 33,114 feet. The famou s .C.-4, fir t to fl y ae ro 
Atlantic, made an 8,ooo-mile flig ht around the \t la nti c and -.u l f 
coasts and up the Mississippi river. F our ir ·er vi ce p la n 
"blazed" a ne"v trail through the unchar ted orthwe t, A) ing 9, oo 
miles from New York to Nome, \Iaska, a nd re turn. quad r n 
of F.-s-L's accompanied the Atlantic fleet on a 13,000-mi le cru i. e 
through the vVest Indies and withstood hard hip · of wind a nd wa te r 
better than many of the surface craft. In the P uli tze r race, n 
Thanksgiving day, the planes taking first and secon I places, both 
American designed and built and powered with \merican des ig ned 
and built engines, set new speed records. 

And, finally, at Le Mans, France, there was unveiled a monument 
to the memory of Wilbur and Orville ·wright- a testimonial to the 
Americans whose patient, practical experimentation on the sand hills 
of Kitty Hawk, N. C., showed man how to fly a nd thus made all 
these things possible. 

Within the United States and insular possessions it is estimated 
that 15,250,000 miles were flown during 1920, divided as follows : 

Army Air Service .......... . . . ... . . 6,250,000 
Naval Aviation .................... I,50o,ooo 
Aerial Mail . . . . . . . . . . . . . . . . . . . . . . . I ,soo,ooo 
Civilian . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,ooo,ooo 

It is believed that approximately 225,000 passengers were carried 
by the civilian machines, in addition to many tons of freight. The 
year witnessed the establishment of pioneer transport lines, hopeful 
that Congress would shortly enact an aerial code, making easi er 
credits and more satisfactory insurance rates possible and provide 
otherwise for the encouragement of the art. 

--~~~--~~-----~ 
----~-~--------------
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I \ n-nr P ExPERlE ~ cE . \ 

. ut the true p i ture of th e y ar wbo.lly in 
brilliant c lo L·. Th r ' ·a a gloomie1· a p due partly 
to the f a ct that corn mer · a1 flying w a n '' and in many r e pec ts 
u ntri d and partly to the fac t that the n ational con ciou n react
ing from the ' ar, wa inclined to foro- all a m and to be more o r 
le in iffe re nt to t he earl t ru I of an ar \Vhich al houah it 
captiva ed the fan ) d id ot - could not - add forthwith to the 
weal h of th w orld. A nd in thi i uation ome " a reflechoo of 
the tale of m ind w hich fir t ridiculed hen doubled th eothusia -
ti all - u iliz d t h teamboat and the railroad . 

ational negle t wa manife o he one hand in 1e depleted 
aeronau ical e abli hment o f the rm · a nd_ ·avy and the brunken 
ind u tr to \Ybi h th national def n t look fo r men and 
materiel. On the urface it waul appea ha the go ernment 
activiti ha e o ered the en tire field and · n en the haYe but 
there i now apparent a n incre ing tenden - o believe t hat gr ater 
pr gre s " ill obtain if there i ., rk d o ut ~Om pro . r o rgan ization 
t ntralize m ny of the e acti itie · nd to pecia.h ze in t he develop
me t of ivil and commercial ae:r oa u ic. . y actual ow1t at the 
close of 192 0 there \ er t \ ent -one offici I or emj-o.fficial ervice , 
bureau o r arr ncies d ali ng with the a t each faithfu lly endeavoring 
to be o f a · tance. The e activities are : 

U. rmy 1r v ice . . . ... . ..... . Organizes and m ajntains air fo rces tor 
the m iti tar) establi hment . 

• avy . . . .. ..... . .. . .. .. ... .. . Aviation acti\·i ti es, sca ttered among va-
r ious d pa·rtmental bu reau , carried on 
for naval establishm ent. 

U . S . Marine Co r ps . . .. ... .. - .. .. . . O rgaruzes and 11aintaiu s av iatio n units 
for ex peditionary service. 

The Aeronau t ica l Board .... . - . - .. . . O rganized to co-oydinate A rmy and 
a y ae ronautics. 

The Heli um Board . - ... . ... - .... . .. Orrranizecl to fac ilitate gas development 
by rmy, aYy and Bur eau of !\~lines . 

National A dvisory Committee 
fo r A eronautics ..... .. .. ... . . . ... Conducts scient ific inYestiga tions. 

U. S. Post Office Department. . . ... . l\1I ai11tajns flying corps for carriage of 
mail s. 

Forest ry Service . . . . . __ .. ... _ . ... ... . 1a in ta ins Aerial Forest P atr ol, i.n co-
- operation w ith U. S. Air Serv ice. 

Forest Products Laboratory .. ..... . C::~ rri es on sci ent ifi c research. 
B ureau of Entomology . .... .. . . ... . Ut ili zes a ircra ft in scient ific crop work. 
\ iVeather B ureau ... . _ ........ . . ... . . Carries o n ae rological work 
Bur eau of Mines . . ........ _ ... . .... Develops hel ium a nd utilizes a ircraft in 

mine r escne ·work. 
Coast Guard .. . . .. . ................. Maintain s fl ying corps for life and prop-

erty saving at sea and for transporta
tion. 



4 ·~IRCRAFT YE \R BOOK 

Public Hea lth Service. .. ...... . ... . lea rance fro m a.nd n ra nee 
int . p rt o f a ir ra ft. 

Coast and Geodetic S ur vey .. . .. .... ' tili ze ai rc ra ft in co rr tin .· i ti ng 
ch a rts and rnaki n new map . 

Bureau of Fisheries ....... . ... . .. .. Developing utili za t ion f a irc raft in fi h-
spotting . 

Bureau of F ore ign and D omestic a thers ae ronau tica l in f rmat ion 
Commerce . . . . . . . . . . . . . . . . . . . . . . ab road . 

Bureau of Standards .. . ..... . .... .. . Con lucts ae r dynamic<~ ! re ea rch wo r •. 
Sub-Committee on C m merc ial 

Aviation o f E conomic Lia ison 
Committee on Foreig n Trade . .. .. De ign ed co- rd inate a rona utica l 

c nt act among tate \\ ar. . ·a ,·y 
mmerc , Post Office and the r de -

pa r tments. 
B d f S d ,r rom te usc o f a irc raft in mapping . oar o urveys an ~ aps ...... . . 
Interdepartmenta l Comm ittee on 

Meteorology ........ . ...... . . ... . De ig ned to prev nt duJ lica ti on f m -
t o rolog i a ! w o rk bv A rm y . avy :t nd 
\ ea the r Bu rea u. 

In gathering data for this Yea r Book th ed ito r hav be n im-
pressed with what i really a remarkable reco rd. nd it i a ll the 
more notable becau se of the lack of a cl ea rly defined nationa l p li 
and programme. Tho e ·whose privil e e it is to a id in the develo1 -
ment of an art which protni se so m uch enc urao-ement in ma n 
constant effort to eliminate space and secure dominion ove r ine t-tia 
not unnaturally have ever in mind the pro pect o f wha t can be 
accomplished with handicaps removed. 

Therefore the following chapters a re w ri tten with a two-fold 
purpose: First, to portray truth f ully what has been done, and 
Second, to indicate how best we may advance. 

-~----- --------~~----~-~----- - - - - ·- ----~ 



General View of Yosemi te Valley. Photograph fr om Curtiss-S tanda rd, fir st airplane 
Nationa l Park.-Photo, Earl P. Cooper, Airplane and ·Motor Company. 
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CH P T E R II 

_ ::.--n . IRCRAFT P T 
E T BLI HED ER 

TER · L D PL E MEET NEED \ \"HERE 
D RO. D T '-\ N PORT. T IO . I L ADE-

ALL aeronaut ical acti i in aerial tran -
_ o t, fo irc raft to be u · ft I in co Jrner e. mu t car:y either 
peopl o r rna e ·e.t. eaa rd h aeriaJ tran p n mcludes, 

not onl the tran portation f p nger but aU the p ac time activ
irie to which aircraft may ·be put. • moo th are th \ eri a l l\lail 
of tw and n -half y a ' uc e ful oper ation - the erial Fore t 
Patrol \\ hich i · cred ited with avio a 1 ro-e r amount in tanding 
timber than wa appropria ed for the en ti re _ ir n ·i e · the emplo -
ment of planes in new paper motion p i u re and dve.r :ising \\ ork ; 
aer .a l pho ography in it man ramifica ion ; map makino- and sur
ve ·ing: e.-p loration · timber crui ·ino-; fi - h potti.ng and the aving of 
life a nd property a t a. 

That pa r·t of aerial tran ort which ha fo r it chief aim t he ful
fiJlment f transpor ation demand not met by the r ai.lroad train or 
the teamship is destined within the ne..'-."1: few year t'o be the mo t 
important fea tuxe of aeronau tics. Therefore it i gi en pre edence 
in the present volume, aJthough it ha ca rcely had t ime as yet to 
be establ ished. 

0 E THo ·s ·u D CoMMERCIAL A IR FT 

In the absence of any Federal sySitem of regi t ration it is extremely 
difficult to estimate close} ·the number of commercial a ircraft in 
operation in the United S tates and Canada . I t i beli eved that there 
a re about one thou and, this approximate number being fixed 
through manufacturers' reports and data. gathered by the Air 
Service. 

The Manufacturers Aircraft A sociation prepared and distributed 
a questionnaire in an effort to obtain information f rom the operators 
of commercial planes: But due to the itinerant nature of much of 
the Aying it bas been impossible t o trace and record the activities of 
more than one-half of the estimated number. Accepting the returns 

5 
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to these questionnaires a · tyj ical, genera lization fo r the 
thousand have been arrived at. 

The accompanying table give what i I eli be a fair 
tiona! picture. It haws eighty- even compani e. o r ind ividua l 
permanent location, engaged in commercial a r ia l t ran p rt . 
are scattered all over the nited tate and anada a nd a 
can be learned ·they operate from 3 5 t 
capacity and of both land and water type ·. II hav te rminal fa iii-
ties of some sort and many posse well-e 1ui p1 d ai r pon · . 
others operate from field obtained thr ugh th in t r t and ou rt ·y 
of municipal authorities. 

By far the greater mileage wa. record d in h r·t de mo n t ration 
flights of from ro to rs rninute ·, for which a n a ·e rage fee of 1 - · o 
was charged. There wa an increa ing d mand f r tra n ponati n 
between' cities and toward the clo e of the yea t· c n ide rable A) ing 
of this nature was being done, the ave rage charge for uch 
being 6s cents a mile. 

On practically a ll inter-city flight., baggage or freigh t was carried, 
the quantity limited only by the capac ity of the craft, r epo t·t hawing 
an aggregate of 41,390 pounds. 

During the flying season, which varied accordi ng to the reg ion 
these eighty-seven organizations carried I IS, 163 pa enge r and fie,, 
a total of 3,I36,sso miles. 

Accidents there were, and f reed land ings, but, according to the 
signed reports, in all the 3,000,000 mile flown , not a single person 
lost his life. Altogether, there were 222 forced landing · and 8 
accidents without fatalities. There have been fata l accidents in 
other instances, but so far as records sho·w, most- if not actually 
all- of them happened in the cour e of s tunt or exhibition per
formances, or under circumstances indicating that undue risk had 
been taken. It should be emphasized tha t, in •the commercia l busi
ness reported, not a fatal accident occurred, a fact in itself indicative 
of the comparative safety of travel through the air. 

THE GYPSY FLYERS 

Before proceeding further with the analysis it is well <to review 
the progress of aerial transport in its applicwtion to the ordinary 
course of business. The first spring after the signing of the Armis
tice, thousands who had been engaged in military aeronautics, either 
in operation or production, turned to commerce. There was the 
airplane- new, myst·erious- for the sight of which hundreds of 
thousands were eager. The first pilots to be released from the 
service were quick to take advantage of this popular curiosity. And 
so there sprang into full-fledged being, a new race- the gypsy 
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Ay r . Equipped for the mo t part wi th . r m) or avy training 
p lane they Aew f rom poi nt to poi nt, p icki ng up a aradually increas
in~ t rad , ome f them realiz ing con ide rable profit . t first they 
opera ted f rom CO \\ pa ture to to wn lot and th en \·hen local interest 
abated f1 w on to other communiti e . orne of the e men , more 
a mbi t iou than cautiou , came to g rief- a nd carried others with 
them - lea ing behind fear and mi'" under tand ing . 1any, however, 
lea ed r pu rchased terminal and orne a umed incorporate re-
pon ib il i and thu e tabli ·hed t hem elve a pioneers. It i to 

them that the a r t w much . 
I n the late •vin ter of 1 I i t wa. a di tinction t o have had a clo e-

up Yie\\ of an ai r plane. v the urnmer of 1919 a fe w hundreds of 
iv ilian , here and there had ~'perien ed the en a tioo of flying. 
t the clo e of I 20 the e hundre had m ul t iplj ed into thousands, 

many of whom flew no longer for thrill ' but fo r bu ines or the 
heer plea ure of dominion which p '' erful motion and ~~al ted 

height alone can g ive. 1 ut o·yp A_, ing conti nue and ''ill coretinue 
~ . . . 

so long a there ar fair o r mall-town expo ·rtron to attract cuneus 
fo lk rom remote di- tric t and con equentl · prO\ ide business for 
lhe a lert and wander in p ilot. 

Thi ac ount for t he inabilit) to t ra ce al l c mmercial act i' it ' and 
i · the basi for est imat ing that, d uri ng I9-0 the one thousand ma

hines beljeved to be in actual u e, ca rried ome 225 ,000 pas -engers 
and flew about 6,ooo ooo miles . 

PROOF OF F LIGHT I THE TRA 'SITIO N PERIOD 

The tran it i n period betwe n iti nerant and permanent fly ing has 
been parti cularly intere t ing ina much as one ~"Xper:iment bas led 
naturally to an othe1· and both have combined to produce further 
act ivi ty along practical lines. Thus the g ratification of pleasure in
stincts th rough the patronage o f "joy rides" or "excursions" has 
led to the establi hment of aeri al transport lines vvith increasing 
pat ronage between ci ties. A nd the ev er-pr.esent desire of modern 
business for advertising has afforded opportunity for aircraft to 
demonstrate also the.ir package or freight-carrying capabilities. 

Typical instances of the former are the success of the Aeromarine 
Sightseeing and N avigation Co. ; the Aeromarine-\iVest Indies Air
ways, Inc.; the A merica Trans-Oceanic Co. ; and Aero Limited, 
all on the Atlantic coast, and the Mercury Aviation Co., of Los 
Angeles . 
. The _most convincing demonstrations of aerial utility were made 

either m sparsely settled regions where rail or road transportation 
was inadequate, or in more congested areas where the pressure of 
demand offset the sharp competition of established modes of convey-
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ance. The experiences of the three big \ tla ntic c a ·t 
dealt with more fully later on, ind.ica te the xcel lent 
for aircraft in centers of population. In the middle w 
and Pacific regions pecific example al o ma be cited. 

On one occasion, when the railroad ched ule wer in te rru pt d 
the President of an oil company, wi th headqua r ter at Tu l: a, u. d 
a Curtiss" Oriole" for a two-thousand-mile in pect i n triJ in Te.xa · 
and Oklahoma. By train or motor thi ' ul.l hav r quir 1 at lea t 

a fortnight, with many inconvenience . ut by a ir it wa a m
plished in two days. As a result of thi e--xperience z n map f r 
aerial service are to be found in all the oil c rnr an ffice ; and 
inspection tours by airplane are becoming the nt le rather tha n th 
exception. 

Again, a grain company in ebra ka found it. elf in a de r crate 
situation when a sleet and wind storm halted wire comm Ltnicat i n. 
Negotiations were pending in \ iVyoming , Montana and I da ho, on 
the immediate completion of which ( due ·to the tate o f th ma rk et 
depended profit or severe loss. The compa ny cha rtered a ·u rli . 
u Oriole," visited all the points de ired and by thi s quick move wa 
able to close every deal success fully. 

A rice grower in California made a hurried trip by air . Hi idea 
was transportation, but as he passed over hi s field the whir of the 
propeller startled wild ducks which rose in clouds from the CY ra in 
crop on which they had been feeding. The idea of utilizing th: air
plane to patrol his property occurred to the planter. A nd now thou
sands of acres of rice lands are protected by fl yer . 

AIRCR AFT UNIQU E IN ADVERT ISI N G 

In advertising, aircraft are unique. They are not only the pub
licity medium- they are also the means of moving the goods. They 
are not alone the means of attraoting attention, they ca rry the very 
individual or article which it is desired to advertise. The aircraft 
companies incidentally advertise themselves even while they operate 
and when employed to advertise other activities, they must, perforce, 
continue advertising themselves. 

What hint of the quick transportation of perishable foodstuffs is 
contained in the performance of an Aero Limited boat which flew 
to New York from Florida in sixteen hours with a cargo of grape
fruit at a time o·f year when that delicacy was rare to even the 
choice menus of the north? 

And the traveling salesman who took a sample case in an Aero
marine flying boat up the Hudson, thus getting the jump (or the 
hop) on his competitors, surely was the first of a long line of " flying 
drummers." 
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Ic e re m ha ri en in popular it · and in fact since prohibition was 
enacted. nd it wa the airpla ne ha d id it. \\ ho ever heard of 
:h ippi ng fr zen food hundred o·f miles in the middle of ummer 
wi thout the aid of alt or ice ? ~ Dayton \ i\ right ' . erial Cou.pe n 

did th trick, fl ;inu high a mid the cool wind · betw en leveland and 
\i\ ash inoton ' ith a pecial on ta ine r of cream \ hich later had the 
place of honor at a banquet of the Retail Ice ream Dealer ' . s o
cia tion. 

Mention of ·a h inuton ca ll at ention to the _ ir r.·ice which 
i y no mean in en ible t the benefit to be obtained f rom Jetting 
the people ee what an . rm plane an yer can d . T l e Ai r erv
i e h probabl ob ained more on tru O\ e publicity ou t o f a certain 

lenn L . Martin twelve-pa eocre tr an port, w hich i in con tant 
d mand for the qui • tran fer o f h io-h officer , than out of many 
quad ran of tri ctl milita r t pe of ma h: ne . 

· 1 a verti inu ba a double ap eaL T oda 1t 1 the a irplane 
ee.n b all e ·e on eart h . T morro'" ' d1 n many m re hou

and a re fl ing and th inking of ord inary tra I in the ernacular of 
th ree dimen ion , that which i on th e h will be een b · a ll in the 
a1r. T oda) ' re have flying billboard "- -a1rcr ft ' ith 1gns on 
wm a d fu elao- . T omorrow "·e ertainJ · hall Jave 1gn on 
roof and highn ay and - "" ho know . - hill-ide and pa ture 
sown t adverti e ome commodit . nd when that tomorrow comes 
who w ill deny the p ibili t f the farni l group at ea e n the 
furn:i hed or gardened hou etop watch ing t he ky parade even as 
we O\i c:it on the fron t porch and w'a. tch the cea eles tream of 
motor car ? 

Alfred Decker & Coh of h icago · the W i!Jiam J. \\ r igley, Jr., 
Co. ; the ra ndram-Heod r on Co. of fontreal: the Simmons 
Hardware C . · and the D ayton Co. dry goods hou e of Minne
apoli , have established " stables " of Curtiss a ircraft which serve 
the double purpo e of adverti sing and transportation of salesmen 
and package for urgent delivery. The ivadou Co., fill ing an order 
for M rs . \ • il son, astonished even \ ashington, accustomed as it is 
to aircraft, by delivei~ing the goods from Ne\v Y ork alma t to the 
gates of the White House in a Gallaudet '' L1:berty Tourist." 

POLITICS, RELIGION AND TRAVEL 

Aircraft have sometimes combined the three functions of publicity, 
passenger and cargo carrying. In the last national campaign the 
Republican, Democratic, ' Fam1-Labor and Prohibition parties and 
the Non-Pa rti san League all utilized airplanes. "Vote for --" 
vas t he legend painted on them- the candidates ranging from a 

ci·tizen of Queens Borough, New York, who aspired to be sheriff, to 
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Harding and Cox. Some o f the candidate th m lve traveled b ' 
air, while from every plane were dropped circu lar appeali ng f r 
support. 

Religion, too, has taken to wing, not a ·mbolic f that tate whi h 
it may sometime achieve. but as a pra.ct in l matte r f pr ent day 
business, as Edward H ungerford wrote in Hart r's \foga::i11 : 

"I rode over Portland, regon, in a propaga nda ai rpla ne. It b -
longed to -a new-old reLigious cult, the po ·t lie Fa ith whi h i. 
gaining both members and money- and i exe rting the Ia ·t t ga in 
the first. It has printing pre es, motor car , mot r tnt k , and the 
airpl-ane in which I rode. This last is ca ll ed the k) P ilot' an 
has the cross and crown painted on the unci r urface f th plan . 
Literally it carri e the go ·pel to the far corner · f ren-on: th 
Dominie is a -..var-graduate a ·ia tor and speaks with the force ' ' hich 
comes from real experience." 

In reviewing aerial transport in r920 or foreca ting it. futur e, the 
influence of beauty is seen to be ever pre ent. nly tho e \\' hO have 
flown can fully appreciate .the grandeur and n velt · of trav · I at a 
he'ight of three to four thousand feet. Ea rth , ocean, a ir, a re een 
in new :and more charming aspects and under condition "hich -in ite 
the feeling of mental dominion and power even while impre ing the 
traveler with a sense of hi s own physical impotence. 

This was particularly true of operations on the I acific Coa t , and 
more especially over the National Parks. The gray ha rbor a nd 
green hills of San Francisco, the golden-blue mosa ic of Los ngeles 
and San Diego, the rough picturesqueness of Seattl e's mounta ins and 
sea can never be seen in such loveliness as from the air. 

Three flights were peculiarly commanding. The Earl P. Cooper 
Airplane and Motor Co. of San Francisco sent a Curti ss-Standard 
training plane into Yosemite Valley. It has been but a dozen years 
or so since the only transportation to the park was by stage 90 miles 
from Raymond, the end of the railway spur. The trip required two 
or three days. Then the motor car was admitted and later a new 
railway carried the tourist to within ten miles of the reserva·tion . 
And now the airplane! The pilot was Dan Davison, and to reach 
the valley he had to attain an altitude of I I ,ooo feet, descending 
steeply to a diminutive sward beside the roaring Merced river. It 
was truly a historic entry. 

Lake Tahoe, perhaps the most beautiful water in the Sierra avail
able to vacationists, is now accessible by air. It was thought to be 
so high that no seaplane could oper<JJte on it, yet, late in rgzo, Charles 
T. Stoffer, with a passenger, took off his Curtiss \iVright-engined 
pontoon machine from the river at Sacramento, soared I 1,500 feet 
over the divide and came to rest on the calm waters of Tahoe. 



a hr·v·n emc fliaht and at 
Ae\ ba k t 

u . and then lo k-ing OYer 
d tho _ 1d of f et helm 

T E E \STER. - TRA ~ PORT Co~P \~It: 

T he ae ial t an port cornpan1 era i a alona- th 
ha e found that '·i h the eYe tion o or 
which clai thou and of ·t ranger ea h ea on ometh ing more 
intere tina than h rt flight mu t be offered in. ord r to j u · f · per-
manent e ·i ten e. 

It has been in i ated that mo t of the 
~nited ate ate frorn th pr ino- of I 

one notabl exc ption the m ri a T ran -
,..,a formed in rg1 whe 1 nn H . 
and other were ,_; o rkiog 
of ro ina rh tlantic. 
pany e tablish d seaplane station at Port \~a hin ton L. I. and 
. aim Beach Fla. D ur ing 1916 operation ,. a ca rried on fo r pleas-
ure and port purpose , but the demand \ a not ufficient to \\ ar-
rant gr at e_"---pan ion. even if t he wa r had not interv ned. 

oon after the sign ing of the . rmisti e, the \merica 1 rans
Oceanic Co., many of who e fl) r had erved in aval Aviat1on 
with di t inction, took 0\ er a number o f Curt is H.S . and H.-1 6 
fly ing boat , the former being rebu ilt into five and six place commer
cial ra ft and the latter into fo urteen or i ' teen place long-distance 
carriers. Curti s '' S ea.gulls" and the M.F. type \vere used on the __..,./ 
shorter t r ip . S ince the fall of rg r8 contin~wus sen ice according .--
to the sea on, has been ma intained between Florida coast towns and 
points in the \ 1\ est I ndies, . such as H avana, I assau and B~mini ; and 
between Jew York and Atlantic City, N ewport, Bar H a rbor, N ew 
London, Boston, Saratoga Sp rings, Lake George, A lbany and N or-
folic I t is the proud recor d of the company, during the five years 
of its operations, covering a to tal distance of approximately 300,000 
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mile~ . and the carriage of from 4 .000 to s.ooo pa enge r, , that not a 
single accident has happened to either it pa . cnger., pi l t · or me
chanics. 

On July 26, 1919, the Aero Limited \\"a f rm cl, being 
first, if not ac.tuaJly the first company rgani zed on a 
after the close of the war. The compan} at one e tabl i heel a 
regular transport line bct\\"een New Yo rk and . tl <~ntic ity, opera t
ing t\VO three-place Aeromarine boats po ' e red '' ith th 
engine. The experience thus gained- it i rnor than I 

each way- enabled the company to enlarge and t 
ger rebuilt H.S. boats to its equipment. 

In the fall of 1919, Aero Limited Aew outh and f r three 111 nth 
operated out of Iiami, carrying during this time a tota l of - 2 00 

passengers an aggregate distance of 100,000 mile . Fort) r unci 
trips to Nassau, Bahamas, 210 nautical mile ea t of Iiami , many 
special charter flights to Ha\ ana and more than roo flight to tmtnt 

were included. D11ring- thi s time Aero Limit d car ri ed the fir st 
United States and British mail from American to Briti h \1\ e t In
dian ports, located sponge beds and school of fi sh , gave as i · tan c t 
Federal agents endeavoring to block smuggling, and provided the 
" stage " for an aerial wedding. 

In the spring of 1920 Aero Limited trans ferred its act ivities to 
the North, operating air lines, especially on charter trips. behveen 
N e\-v York and many Atlantic Coast, I-I ttdson River and Chesa
peake Bay points. During the four months of thi s season 2, r76 
passengers were carried. of whom 747 were booked in Atwust . 

Aero Limited is believed to have been the first to open general 
passenger offices. The agents in charge consequently had oppor
tunity for original observations. They report, for in stance, that 
more than 70 per cent of the passengers carried on the hart demon
stration flights were women. Many brought their children with 
them, one even carrying an eight-months' old babe. The remaining 
30 per cent were men who frequently came along because they 
had to. · 

But it was different when long trips were concerned. Here the 
women hesitated and the men were eager. The women flew for the 
novelty; the men \'\'anted a reason, and if business reC]ttired them to 
~o from one point to another, and transportation was quickest by 
~ir, not one hesitated or thought of the expense or possible risk. 
One case was of a man who desired to get north, as quickly as pos
sible. As he had never been up a trial flight was offered, but this 
he refused: "My interest," he said, "is in getting to New York 
and nothing more." Ar.>d they flew him there. 

-'----- ---'--·~-- - -
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\ I R RT \I L .\ BLE 

The _ ian ific ance of ommer ial A) i g over the water 
mu t be apparent . I 1 a eaplane where\· r there i water there, 
too i a po il le place to al ight. B ut 110t o with a land plane, the 
operati n o f ,.,·h ich in regular . er vi e ha b en eriou ly retarded by 
the ab en e o f prop r ter minal . 

The a row in o- pat rona~ e [ r r in~ hoat li ne 
the immediate equipment nee - · Chief of th 
for a carr ier capable makin 

tudy of 
. it wa felt. wa 
ioht and [ uch 

to cut to a e per capi a o-t of ope ration . 
Co., \Yhich later acquired pra ti 
the fi r t to ppreci le the po si

ti n t ly Ameri an origin, 
had pro,•en it remark

able endu rance during the war and i t wa o ibl to uflize e er ' 
Ayincr and eaworthy q al it a t the ame tim in tallin all the com
fort and convenience· req ui red 1 y the pn ·incr · ra,·el r. The entire 
hull was en Jo ed and two mahoaan · ted cabin bui lt [ore and 
aft, in wh ich vere placed uphol - t red chai r fo r ele' en pa enoer , 
in addition to the rew of three. P ro cted fron1 wind a nd \\ eather, 
electr ic li ht affording illumination after ni a ht had th r '' n into 

b cur· the view through the port at ach chair the pa enaers 
recei' ed the a . urance of ea e and e urity un u rpa ed it is be
lieved, by any other m de of tran por ta l ion. 

The fir t oi the. e boa wa lat nched at Keyport June -2, 1920, 

and \Va chri tened the "Acromarin f\'av_)' Cr11i r ' b Governor 
Ed' ·ard of ew J e r ey. It ''a taken o er at once by the \ e r -
marine Sightsee ing and a\ iga ti n C . and placed in the uburban 
excursion ervice a round ew York. T rips were made regularly 
up to Octob r I to Southampton, L. I. tlanti it), Newport. 

pring Lake, - . J., etc. During the International acht Races the 
" Aeronwri11c Navy Cru isers,. ca rried passengers over this greatest 
of marine sporting events " hen spectators on surface cra ft were in
convenienced by inclement weather or handicapped by limited vision. 
A ltogether, in these excur;ion services, some Soo persons were trans
ported. 

T he approach of winter, which impelled the usual migration of 
many northerners to the south, impelled the Ae romarine Sightseeing 
and Navigation Co. to consider a similar course. But in the mean
time another large company had been organized for transport service 
between Florida and the West Indies and a merger was effected 
under th e name of Aeromarine \!Vest Indies Airways, Inc. Mail 
contracts we re obtained from the American and Cuban governments 
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and on October 23, two u Aerom 1rin c \'n ;: ·" nti rr 
Nfaria" and the "Pintn ' taking the ir nan·1 : fr n1 lumbu 
vels- were dedicated at the lumbia Ya ht. lui . l\ w Y rk it ' • 
and within the hour were wingi ng th ir wa to K )· \\ e t 
pany 's terminal in the U nited tate . 

This flight down the At lantic oa. t "a of r mant i int rest, f r 
the first stop out o f New York wa. me de n th i. lan I f .Ror~nok , 
off the North Carolina coast. I-lere on the sand hill ·· f I itly Hawk, 
\i\fi lbur and O rvill e \\' r ight made the fi r t Ai~>h t in the hi:-l ry f 
the world, a nd here re ted. n their ma ide n v vL O'e th fir t unit 
of the first exten i' e overser~ A merican air Aeet. ' 

The Aeromarine vVest Indies irw ay . Inc., is uc full y oper-
ating daily bet\\een Key \ e: t and Hava na . T r, ve l r arrt \IJ1 C7 at 
the peninsular terminus need no longe r wa it eight h tt r for tlt e 
boat and then spend the night on the turbulent channel. 1 h tep 
from parlor car to parlor fl y ing boa t and a n hou r and a qua rter later 
are on the quay at Havana. An increa sing prefe rence for the 
air route is manifest. 

PROPHETICAL OF THE F T U RE 

These experiences are typical of what ha s been attempted and pro
phetical of what should be accompli shed as limitations arc dimini hed 
and the art demonstra tes it s furth er use fulness. 

The year ca nnot he looked upon as phenomenal: neither can it be 
~·:~wed as a di sa ppointment. And in rev iew ing the record one is 
impressed with the analogy which thi s fir~t yea r of commercial aero
nautics bears to the fir st twelve months of our recent wa r. Some
thing of the same imagination which burned in 1917 at the thought 
of launching clouds of fighting machines upon the enemy, again kin
dled, in the spring of 1920, at the contemplation of peaceful heavens 
filled with winged argosies. 

And, just as what we did accomplish in war- the production of 
nearly T s.ooo aircraft in eighteen months- would have been im
possible without aiming high and expecting much, persevering 
against odds and ultimately achieving, so, too, the preservation of 
any part of the industry and the first commercial trials would have 
been unlikely had there not been faith and persistency attributable 
only, in tl~e absence of great, immediate rewards, to the fascination 
which the new art holds for those engaged in it. 
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Name of Co mpa,uy 

Aerial Tours Co. 

2 I Aeromarine Sight
seeing & Naviga
tion Co. (merged 
with Aeromarine 
West Indies 

3 I Aeromarine West 
Indies Airways, 
Inc. 

4 I Aero Limited 

5 I Air Service, Inc. 

61 Air Transport & 
Photographic Co. 
America Trans
oceanic Co. 

8 I Augusta Aircraft 
Co., Inc. 

9 I Beaty Aviation Co. 

10 I E. B. Bridges 

11 I Canadian Aerial 
Services, Ltd. 

121 Canadian Aircraft 
Co., Ltd. 

13 Cassell Motor Co. 

A dtlress 

Seattle, Wasb. 

86th St. & Ri ve r
side Drive, N. Y. 
City. 

Key West, Fla. 

20 W. 34th St., 
N.Y. City. 

536 Broad St., 
Newark , N. J. 
302 Sloa n Bldg., 
Cleveland, 0. 
505 Fifth Ave., 
N.Y. City. 

Augusta, Ga. 

Dalla.s, Tex. 

Anderson, Ind. 

Hempstead & St. 
Lawrence Blvd., 
near Montreal, 
Canada. 
Winnipeg, Canada 

Santa Fe, N. M. 

14 I Chattanooga Auto I Chattanooga, 
Co. (Aerial Depot) Tenn. 

Aircraft 

I U.B.-Lt 
I }.N. -4 
2 F.-5-L Navy Cru is
er Flying Boats : II 2 
50-B. -2 Flying Boats 

6 F.-5-L Navy II 
Cruise rs (1-1 p~ssc n

ger) 
I 5 5-passenger H.S.-
2-L Flyi ng Boa ts 

I Canadian J .N.-4 
OX5 motor 
I Canadian J.N. 

I H.-16 ; 1 II .S. ; 3 
Seagulls ; I f Bont. 

2 J. N.-4-D's. 

2 J .N.-4-C's. 

] .N.-4-H.t 

1 504-K 
I J. N.-4- C 

3 504-K's ; 2 Cana
dian J.N.-4' 8. 
I J.-l.t 

.3 Canadian J.N.' s 
2 J.N. -4-D's; 1 J .-1; 
I Oriole K.-fJ. 

Air Port Facilities 

Term ina ls in bnrbors at Key West & Pnlrn 
Bea ch , Fin. ; Hava na, Cuba; Bimini nnf! 
Nassau. 
'\ir ports (owned) at FlushJnl:l and Mfnrnl. 

Fi eld 1500 x 3000' (lensed) ; 1 bilnga r under 
construction. 
Field (leased); test hnngor: hangn r for 1 
machines and rcpnir shop. 
l' t. Washington, L. .I. ; 'Po lrn Beach and 
?vfio.rn i, Fla. ; lJim ini & Na.~5a tJ , Bahamas 

Field (ow ned) ; hanga r ond supply de pal. 

Fie ld (ow ned) nt En~t Dull n.s, end Gnat on 
Ave., Dallas. Tex .. : shop nnd re pn lr~. 
Field (rented) 32 (LC:rcs; lent hangnr, sup
ply depot. 
1 hanga r ul Hempstead for 2 ·machines; I 
hnnga r at St. Lawrence Blvd. for I ma
chine. Fields at both (rented). 

Field with IJ anga r and shop at St. Charles, 
Winnipeg. 
Field (owned) with '1 -shlp hangar, 
equipped with repa ir shop, gas n.n d oil 
fac ilities. 
f ield (lensed), hangar, supply sbop . 

$15.00 

10.00 
10 

2500 
10.00 

10.00 
tq 

15.00 

10.00 

15.00 

10.00 

10.00 

12.50 

15.00 

$1.00 

.83 

$75 bet. 
Key \\'e'l 
nnrl llnv. 

.60 

.85 

.1 

1.00 

·'' 
sso.oo 

(o n hnu r) 
.75 

1.00 

1. 00 
per min. 

. 75 

:..1\'A DA 

1,700 

800 

300 

1.376 

I ,<17.1 

•1,000 

1.000 

SIS 

278 

4•t5 

1,500 

00 

Freit;llt I M /Irs 
'a n rn l Flown 

0 

0 

1,500 
lbs. 

240 

600 

200 
lbs. 

31, 500 

.000 
(t'SI 

7.200 

200,000 

13.600 

un
known 

S(J,(XX} 
1.) 

.I S, 

,120 

8, 100 

~.2&1 

12,000 
(est.) 
10,000 

> 
r:1 
~ ....., 

~ 
~ 

0 
Ai 
1-j 

-v·· 

, 



CoMMERCIAL AmcRAFT OPERATING CoMPANIEs IN THE U NJTED STATEs A ND CANADA 

.· I I I 

Name of Co111 pan' 

16 I Chenoweth Avia
tion Co. 

17 I Chester R. Clark 
Aerial Service Co. 

181 Cincinnati Aircraft 
Co. 

19 Colorado Aviation 
Corp. 

20 I Concord Aircraft 
Co. 

21 Connecticut Aerial 
Navigation Co. 

22 I Curtiss Aeroplane 
& Motor Corp. 
(Main Company) 

23 I Curtiss Aeroplane 
& Motor Corp. 
(Western Branch) 

24 I Curtiss Eastern 
Airplane Corp. 

Address 

Richmond, Ind. 

1563 Franklin St., 
Oakland, Calif. 

Duck Creek Rd., 
Cincinnati, 0. 
Glenwood Springs, 
Colo. 
~5 N. Main St., 
Concord, N. H. 
8S6 Main St., 
Bridgeport, Conn. 

Mitchel Field, 
Mineola , L. I., 
Kew York. 
30 N. Michigan 
Blvd., Chicago, Ill. 

130 S. 15th St., 
Philadelphia, Pa. 

25 I Curtiss EJthibition I Kenilworth Field, 
Co. Buffalo, N. Y. 

26 I Curtiss Flying Sta-J Atlantic City, 
!ion N. ]. 

A ircra.ft 

2 OXX6 J.-l's; 
1 float. 

2 Canadian J .N.' s. 

1 J.·l 
1 monoplane • 
1 Ca nadian J.N. 
1 50-1-K. 
Sea gulls 
:t-·I.F. Boat. 

Orioles, J.N.'s, 
J .-l's, Seagulls, 
Eagles. 
Orioles, Seagulls, 
J .N. -4-D's, Canadi a n 
].N.'s. J.-2's. Eagles. 
4 Orioles ; 1 Seagu ll 
2 J.N.-4-D's. 

2 Orioles ; Canadi an 
]. N . ; 4 J .N.'s; 2 
K.-6 J.-l' s ; 1 OX 
J .-1. 
I C.-6 Seagull 
I K.- 6 Seagulls 
~ ]. N .'s 
I J<..r, Oriole 

Air Port. Facilit ies 

Field (owned), with hangar for 3, shop 
and supply depot. 

2 field s (owned); 2 ha.ngn.rs (one under 
construction). 

Field (owned) 2680 lt 2900 ft.; h n.ngn r 
SQ X 125 ft. 
I fi eld (lensed). 

1 field (rented ) with lmngn r, sh op, office. 

Seaplane base (l eased) with ha ng;H nnd 
$toragc facilities, etc. Black Rock Harbor, 
Bridgeport; landing ficJ d 3 mi. east oi 
Bridgepon .. 
Field (owned) mile squa.re nen.r l\.! inco ln; 
ha.ngars, suppli es, etc. 

2 fields ( leased) a t ( ! ) She rida n R d. , north 
o f Wa ukega n; (2) Roosevel t F ield nt Des 
Pla ines Ri ve r. 
L anding fi eld w ith 2 la rge han ga rs, r·cpai r 
shop, office, etc. , nt P ine Vn ll ey. 1\. ]. 

1 field ( rented) n. c .. of DuflnJo , with 2 
ha ngars, shop , etc. 

Scn pln ne base n l inJct. nnd airport (both 
owned) ; I seapla ne hnngar, 2'00 x 100 : 2 
fie ld hnngars &·n1:<chine cnpncit y, shop, etc. 

Clr argr. 
f:' 1·ort. 

eht 

10.00 
to 

15.00 
1.00 
per 

min . 
15.00 

12.50 

10.00 

1. 00 
per 

mi n. 

15.00 

10.00 

$10 00 
IO 

15.00 
15.00 

15.00 

C ontill1t.ed 

1.00 
pe.r 

n1i n. 

.50 

.so 
1.00 

1.00 

s .;s 

1.00 

1. 50 

PaJUII · 
gns 

Carded 

300 

1,'1i6 

·100 

.1,500 

soo 

SS2 

1,000 

125 

1,000 

l ,OJS 

2. i 00 

Fr f"ighl 
Ca rded 

.H iles 
Flo;u•l 

---f--
25,000 
(e.st.) 

3,500 
(esr.) 

15.000 
(est. ) 

4.000 
c~t ) 

28.000 

10,000 

7,000 

25 ,1SO 

I ,6()() 

102 ,000 

IS,OC() 

30,000 

0 

> 
:;;:! 
() 
:;;:! 

> 
'Tl 
>-l 

>< 
tTj 

> 
;;o 

tJ 
c 
0 
X 



COMME:RCJAL AIRCRA FT O PERATING (OMIWNIES lN THE 

Nam e of Compa11y Address 

27 1 Curtiss-Humphreys I Dem•c.r, Colo. 
Airplane Co. 

28 I Cu rt.iss-Indiana Kokomo, Ind. 
Co. 

29 I Curtiss Iowa Air- I Fort Dodge, Ia. 
craft Corp. 

30 I Curtiss-New York 
Aircraft Corp. 

31 I Curtiss Northwest 
Airplane Co. 

32 I Curtiss Southwest 
Airplane Co. 

319 Main St., Buf
falo, N. Y., & 505 
Fifth Ave., N. Y. 
Ci ty 
707 Metropolitan 
Bank Bldg., Min
neapolis, 1\Iinn. 

Tulsa , Okla. 
Ft. Worth, Tc.x. 
Da llas, Te:r.:. 
Houston, Tex. 

33 I Earl P. Cooper San Francisco, 
Airplane & Motor Calif. 
Co. 

34 Earl S. Daugherty Long Beach, 
Calif. 

35 Dayton Wright ~o. Dayton, 0. 

36 DeLuxe Air Serv- Deal, N. J. 
ice, Inc. 

Aircraft 

5 Orioles 
3 ] .-l 's 
20 to 30 plnncs; 
] .N.-4-D, Ca nndinn 
] .N. , J. -1, Oriole8, 
Bomber." 
4 Orioles 
6 J. N.'s 

16 planes; 
Seagu lls. Orioles , 
J. N.'s, J .-l 's. 

6 J.N.-4-D's , 
6 J.- l 's , 
.l Or ioles. 

3 K-o J.-l's 
2 K·6 Orioles 
s OXS J.-l's 
6 J .N. -q .D's 
4 Ca nadian J,N.'s 
3 Orioles; 
2 J.-l's; 1. J, N.-4·D . 

I J.N.-4-D; I Can d. 
J,N. ; 1 tractor.••• 
I K.T. 
I O.W. 
4 Canadian J .N.'s 

1!ir Port Porililirr 

Field ( leased), han gars. ~hops. 

qo ncre fi eld ( lensed), ~ mile ~. 
komv, with hnngars, shops, etc. 

nc re firld (ow nrd) Ft. Dodge; 160 acre 
fie ld ( leased) Des l\'foines; hnnRars. shops, 
.;e rvice stations both field :~. 
!' ir lds (ow ned ) N. Y. Cit~· (Mineola L 1.) 
wd Bu fin lo. N. \'. 

Field (owned) 8M x -1~0 yds., bei. Mlnnenp
lis & St. J'au l ; cor. Snellln{l & l~ rpe ntcur 

A1•cs. ; 2 hnngn rs for 8 ships & ·I shi p~ re· 
~pcc tl vc l y; 2 shops. 
Tcrminn ls ot T ul81l & Fi. Worth , 160 acre~ 
a. wi th hnngu rs. shops. MIJ)PI>• clcpo111 
bolb owned); fi elds ( leased) wltb IU (Jply 

depots at Dn lias u.nd Houston. 

( lensed). 

icld (owned) with 3 hn n snr:~ o..nd :napply 
depot. -
Field (owned) with hangul'!'l. Rll(>p ly depot. 
~h()ps, etc., nl Morai ne City. Dn)•lon. 0. 
Fields (rcmecl) n.1 Den! & Sprlrag Lnke. 
:-1'. J. : hanRnr n.nd shop nt DcoJ. 

15.00 

10.00 

10. 

10.00 

10.00 

10.00 
to 

15.00 

.5(1 10 

.75 

. 80 t 
1.00 

1.00 

.75 

.75 

12.000 
(toinl) 

91•1 

uoo 
zso 
500 

Prr isllt I ,\f iln 
rrlc•l fllo-u·ri 

.15.000 
( t:sl .) 

500.000 

250. 

2S • 
(cat. 

40.500 

•IS. 
(e'<l. 
10, 

20,000 

371 Dixie Flying Corp. Birmingham, Ala. J .N.'s f?ield (owned), hnngn r, etc. •100 •1,500 
(Clll.) 

38 Eastern Aircraft 340 First St., ]. N. -4's Fields (rented) nt Boston & Sprl ngOelu ; 10.00 1,00 30.000 

(":i 
~ 

.., 
l 

o-J 

;o 
o-J 

Corp. Boston, Mass. Iauer stta lion full y equipped. (CSI. ) ... 
'l 



CoMMERCIAL AIRCRAFT OPERATING Coi\HANLES IN THE UNITED STATES A N D CA N ADA - Co11tinu ed 

Na.me of Company Address A ircraft. Air Port Facilities 
Clwrga 
Slo ort 
Flight 

Cha r gr. 
Pas.-milc 
lll lc r- city 

Passen-~ Freight 
gers Carritd 

Carried 

Miles 
Flown -1 I I I I Fl igh t 

39 Finger Lakes Air Auburn, N. Y. 1 H.S.-2 Flying Boat ----l 1--1---
235 2.000 

(est. ) 
1,500 

Service, Inc. 
40 Ft. Wayne Avia- Ft. Wayne, Ind. 

tion Co. 
41 I L. D. Frint Aero- Milwaukee, Wise. 

nautical Co. 
42 I Valentine Gephart, Kansas City, Mo. 

Inc. 

3 I Goodyear Tire & 
Rubber Co. 

44 Green Bay Aero 
Club 

45 Gulf States Air
craft Co. 

46 Fred'k. H. Harris 

471 Heddon Aviation 
Co. 

48 Holbrook & Mac
Leod 

491 Hubbard Air 
Transport Co. 

SO Jaquith Flying 
Station, Inc. 

51 0. K. Jeffery Air
plane Co. 

52 LaCrosse Aerial 
Co. 

53 LaGrande Aircraft 
Co. 

Akron, 0. 

Green Bay, Wise. 

Shreveport, La. 

Brattleboro, Vt. 

Dowagiac, Mich. 

Hanna, Atlanta, 
Ga. 
Seattle, Wash., & 
Victoria, B. C. 
317 Guarantee 
Trust Bldg., At
lantic City, N. J. 
Wilcox Bldg., 
Portland, Ore. 
LaCrosse, Wise. 

LaGrande, Ore. 

54 I Leschi Aerial Taxi I Seattle. '..Vash. 
Co. 

2 J.-l's 

1 J.N.-4-D 
1 Ca.nadian J.N. 

Field (owned) SO acres, with lm.ngars, sup- ~ ~ 1 5.00 
plies, etc. 
Field (rented) and large han ga.r. 10. 00 

16 planes; J.N.-4's, 
J ,·l 'S. N 

1 Pony Blimp, 3 
place. 

Field (owned) 100 acres, han gar 100 x 200 I 10.00 
ft., shops, etc. to 

15.00 
Airs hip stations (owned) at Akron , Los 

1 J.N. 

4 planes: J.-2's and 
J. N's. 
1 J.N.-4-D. 

2 Canadian J.N.'s 
1 Swa llow. 0 

1 J.N.-4 . 

2 B.-1 Flying Boats. 

Angeles & Avalon, Ca talina Isb .nds. 

Field (owned) and ba.ngnr wit h suppl y 
depot. 
Usc Sta te Fa ir Grounds, Shreve port. Ln 

ses Fa ir Field one mile north o f Brn tt lc
boro. 
Field ( leased) , 40 acres, wi th han f:,'ll r an d 
supply de pot. 
F ield ( leased) a t Hanna, Atlan ta . Ga. 

f·Ia.rbor terminals at Sea tt le and Victoria. 

2 Model 50-B Flying I Pla tfo m1 . office, etc .. a t Mad ison Ave. and 
Boats. Boardwa lk. 

50•1-K and J .-l 's.t I Field a nd hangars (ow rted) en The Dalles 
a nd Bend . Ore. 

1 J. N.4-D. Tent ha nga r (owned) . 

3 J.-l's. t I Fields ( rcntccl) at LnGrn ndc. The On lies 
and Bend, Ore. Permanen t sta t ion at La
r. rn.ndc. 

Model C T win float j l!a rbor term inal a t Sea ttl e. 
seaplane. 

10.00 

10.00 

15.00 

10.00 

10.00 

15.00 

10.00 

10.00 

10.00 

15.00 

$ .so 

. 75 

1.00 

.i S 

1.00 

.75 

1. 50 

1.00 

. 75 

.'l5 

ISO 

500 

•100 
(est.) 

(a t Los 
Angeles) 

500 

1,000 

100 

1,200 

2.5 

1,500 

so 

1.500 

(est.) 
15.000 
(est.) 

420,000 
(est.) 

6,000 
(a t 
Los 

An geles) 
5.000 
(est. 
20,000 

2,000 

6.500 

~0 .000 

1," 

JO. 

500 

15.000 
(est.) 

.lXXJ 

00 

>-
;:o 
() 

s; 
'11 
>-l 

>< 
!T1 ... , 
;:o 

to 
0 
0 ...... ,.., 



CoMMERCI AL AmcRAFT OPERATI NG CoMPANIES 1 

Name vf Compa11y 

55 I David B. Li ndsay 

56 I Floyd J. Logan 
Aviation Co. 

Si I Lynchburg Air 
Service Corp. 

58 i A. G. McMann 

59 I Martin-Sweet 

I 
Motor Co. 

60 Mercury Aviation 
Co. 

61 I Morrow Aircraft 
C!O rp 

621 National Airway 
Senirr Co. 

63 New York Aircraft 
Exhi bi tion Corp. 

64 I :\!orthwest Aircraft 
Corp. 

65 I Ohio Flying School 
& Transport Co. 

66 I Oregon. Washing
ton & Idaho Air
plane Co. 

Address 

Ma rion, Ind. 

Cleveland, Ohio. 

Lynchburg, Va. 

Bettendorf, Ia. 

Denve.r, Colo. 

Hollywood, CaliJ. 

Charlotte, N. C. 

217 Walsh Bldg., 
Akron, 0 . 
T roy, N. Y. 

Newell , S. Dak. 

53 Central Office 
Bldg., Akron, 0. 
Portland, Ore. 

67 1 Orlando Aerial Co., Orlando, Fla. 
68 Osgood & Stickney Springfield, Vt 

691 Rankin Aviation 
Co. 

iO Foster Russell 
Aviation Co. 

Walla Walla, 
Wash. 
Spokane, Wash. 

A i rcrajt 

3 Cu rtiss J.N.-4-D's. 

2 Canad ian J. N.'s. 
l ]. N.-4-D. 
I ] .- 1. 
2 ] .N.-4-D's, Orioles, 
J .-l' s. 
I ]. N.-4-D. 

3 J .- 1's. t 

7 J .N.-•1-D 's, 2 
J.- 1's, t 2 J.L. mono
p lanes. 

.1 Oriole, I J .N.-4-D, 
1 Ca nadian J.N. 
2 J.N. -4 's. 

Ca nadian J .N. 

J .-1. 

5 J.N.-4 's. 

.3 Or·ioles 
2 Seagulls 
4 F Boats 
5 J .N.-4-D's; 1 J.-1. 
2 J. N.-4-D's. 
2 J .-1 's 
I J. N.-4-D. 
1 J.N. -4, OX motor; 
1 } .-1 , OX motor. 
l Oriole; 1 }.N.-4-D, 
1 J.-1. 

Air Port F'ocililics 

Field (rented) , wi lb tcmpornry hnngar, 
etc., Y.l mi le so. of Mu rion. 
Field ( lensed) on Lin ndnlc Rd nea r Clcve
laJld; 3 canvas bnngnrs fur 10, phone, 
shop, supp ly, et c. 
2 fie lds (rented) near Lynehuurg ; on 
hangar and shop. 
FicJd (owned) east of Dct tc.ndorf with 
hangn.r and shop. 
Field (owned ), 40 ncrcs, wltb J plunc 
hangar an d shop. 
3 fi elds (leased) ; 2 nt Hollywood, I Pasn· 
dena ; 3 hnngarR at l!oll )•wood, 1 Pa.sa
dena; repair shops. 
Field (owned) ut. Charlotte, N. 

Field (re nted) at Altron, 0 ., w ith hnn!;ll 
repair shops and supp ly depot. 
Field (rented) at Troy. N. Y. 

Field (ow ned), ha nga r UJl d sbop ; JO'x 50'. 

Field (ow.ncd) 8 mi. n.c. or Akron, 80 
ac res ; .hnngn rs, supply dcJ)O t, shops. 
Termi nals at Port land, Astoria, Seaside, 
Va ncouver, Ma rs h.fi eld, Sa lem , Euge ne. 
The Dalles ; 12 hanga rs, shops, of11 ccs, etc. ; 
Portland hangar accommodntc.s 18 airplane 
Field (owned) 2 mi. west of Orlando. 
Field (rented) with hangar and supplies at 
Sprin gfi eld. 
Emcrgenc)· field at Walla WalJ £l , 

2 fi elds (lensed) , on~ nt Spokane nud other 
at \Va lla Walla. 

$15.00 

15.00 

15.00 

15. 

$15.00 

5.00 

15.00 

10.00 

15.00 

10.00 

15.00 

10.00 

15.00 
15.00 

1. 00 
min. 
10.00 

$ .75 

1.00 

s .50 

1.00 

.50 

.50 

ontinued 

927 

100 

zoo 

SO() 

SO() 

JOO 

100 

586 

3,852 

3,000 

862 

1,500 

25,000 

12,4 

10.000 

J.SOO 
(C~ l.) 

5.000 
(est.) 

ZO.OOl 

415,000 

7, 500 

5,000 

8, 

3,•150 

7•1,000 

4,500 
(est. ) 

JO,(),'X) 
(cst. ) 

("l1 
~ 
:-' 

r 
i-l 
(;I 

'"d 
0 
?:1 
t-l 

~ 

10 



Co!IIMERCIAL AIRCRAFT OPERATING CoMPANIES IN THE UNITED STATES AND CANADA- Contintted 

Name of Compa n: 

71 I Saginaw Aviation 
Co. 

i21 Santa Maria Avia
tion Co. 

73 Security Aircraft 
Co. 

74 I Service Aviation 
Training & Trans
portation Co., Inc. 

75 I Miss Neta Snook 

Address 

Sagmaw, Mich. 

Santa Maria, 
Calif. 
~I in neapolis. 
Minn. 
Wabash, Ind. 

B28 Wilson Ave., 
Ames, Iowa. 

Muskogee, Okla. 

Aircraft 

1 J. l'<. -4-D, 
2 ].-l's. 
3 J.-l's. 

Orioles ; ]. N.'s; 
].-l's ; SO~·K's. 
11 Canadian J .N.'s. 

1 ]. N . biplane. 

2 under construction. 76 I Starkey Battery 
Co. 

77 I Southern Aero
plane Co. 

II S. Church St., I 3 F.-40 & F.-46. 
Charlotte, N. C. 

78 I Southern Wyoming 
Aircraft Co. 

79 I Syracuse Aero 
Corp. 

80 I Tahoe Aviation 
Co. 
W. S. Stoddard 
Aviation Co 

81 I U. S. Aircraft 
Corp. 

82 Utah Airplane Co., 
Inc. 

83 I Vancouver Island 
Aerial Service 

Cheyenne, Wyo. 

239 Union Bldg., 
Syracuse, N . Y. 
Lake Tahoe . Ca lif. 
Honolulu, T. H . 

I RO~ Jrd Ave . 
Spokane, W ash. 
343 S. Main St ., 
Salt Lake City, 
lltah. 
C'omox Harbor, 
B C. 

84 I Walter T. Varncy, j R32 Post St.. Sa n 
Aeroplanes Francisco, CaliJ. 

I J.-1. 

3 ]. N .-4-D's. 

I N -0 seaplane , t 
I J N.-4-D. 

4 J .-l's. 

I Oriole. 

I J N.-4-D converted 
to sea plane. 

r. J.- l's ; 2 J .N.-4-
D 's; 1. T ourer. 00 

,--

Air Port Fa cilities 

Fie ld ( leased ) . Saginaw East Side, I mi. 
from cit y ; hanga rs. shop . su p plies. 
F ie ld ( leased) , a t Santa i\l a ria, Ca l. , ys 
m ile squa re; I ha nga r. 
F ield (owned), M innea poli s ; hangars, 
shops , e tc. 
Fie ld (owned) a t Wabash, Ind. ; h anga r 
120'x 65', shop , etc. 

Air te.nnina l a t Ames. Ja.; hangar, su pplr 
sta ti on. 

Field (ow ned) west o f M usk ogee. 

T ennina l a t Cha rlott e, N. C .. a nd Fnir
rno nt , \V Vn. (one owned , o ne leased); 
hanga r and su pplies at Cha rlott e. 
u~ mun icipa l fie ld , a ll supplles nvailnb lc .. 

F ield (rented ) ru:. o f city; hn n g<~ r for 6 
p lanes. se rvice sta t ion. 
Fir lds (cnv ned) a t L~.ke T a hoe nnd H ono 
lu lu; hanga rs and n mwny ( under con 
struction ) a t H onolulu . 

F ield (owned) wi th 8- plnne hnngn r, sup· 
p ll rs. etc. ; I min. from cit>·· 
Field ( rented). Sal t Lake City. 

'sc harbo r fl on ting-hnngil r nnd shop. 

F ie ld (owned ) or Redwood Ci ty. Cn l . 2 
mi. x ~ m i.; han ~~;.1rs a nd $.upp ly drpm . 

Clrarg 
Sir or/ 
Fl ight 

~ 1 2. 50 

15.00 

15.00 

10.00 
to 

15.00 
10.00 

to 
15.00 
10.00 

! 5.1)() 

15.00 

15.00 

10.00 

10.00 

12.50 
to 

IS 00 
1000 

to 
15.00 

-

Charge 
r Passrrr-Pas.-mrl 

Jrrter-crl> , gas 

Flrglrt Carried 

s .50 .1. •150 

1. 00 3,000 

0 75 9,355 

SS2 

2 

1.~ 1,249 

2..00 500 

.75 

loW 

100 ~5 1 

0 75 275 

. iS 2!\3 

1!00 
I 

!,) 
0 

~ 

Frrighl !Hiles 
Carried Flow u 

--
15.000 
(est..) 

12,000 

90,000 > (est..) ....... 
::0 

'ISO 2,900 () 

~ 
0 'T1 

(c~t . ) 
,..., 

1.100 20.000 ><: 
(71 

> 
15,000 ::0 

co 
0 
0 

2,000 2.000 ~ 
~est.) 

11. 

150 

oon 11.000 

45.5l10 







, 
CoM MERCIAL ArncRAFT OrERATtNc CoMPA N rES I N THE U NITED STATES ANo 

Name of Compauy Address Aircraft I Air Port Paci/ilies 

I 
Mila 
Plcnun 

Bs f Waterloo Aero Waterloo, Ind. 1 Canadian J, N. Field (rentedl, !-plane hangnr, !hop, 
T ransportation Co. 

86 I Western Aeropla.nc Casper, Wyo. I J,N.-4; 2 Ori oles; Field (lensed); hangar for 5 planes, com· 10.00 
& Motor Corp. 2 J.· l's. pletc shops, etc. to 

--· 
3.SOO 

t.) 
1.00 I soo I 800 1 11,000 

15.00 
87 I Yakima Aviation Yakima, Wash. I J,N.-4-D; Field (owned), at 3rd St .. So. Yakima, IS 00 

Co. I J .- 1. Wash. ; I hangn r, shop, etc. 
88 I Zenith Aviation Santa Ba rbara, 2 Canadian J, N. -4's. Fie ld (leased) with hongnrs, supplies, I 5.00 

Co., Inc. Cali f. shop. etc., at Ocean Blvd. ; sea plane lond· 
in r; dock. 

1.00 I 2,520 12.000 

.so I 1. -100 20.000 

---
Total .... .. ... 365 to 425 128 s .65 I II S. l &3 I ·11 ,390 3, 1J6,SSO 

(o \',) lb!. 

K.EY TO AIRCRAFT A:-.ID £NG TNE T VP" 

SO and 50-B-2, three-place fl ying boats, Acromarine engine; F.-5-L Navy C ru isc.r, fourteen-plnce (l ying boats. U!}ert y engine ; bu li t by Aeromtlrinc Plan 
and Motor Company, Keyport, N. ]. 

B.B.-1 ., three-place land plane, Ha ll -Scott engine; D. -I , two or tlut:c-placc fl ying boat; C. twin noo t seap!Qne; bu ill by Doeln 
Seattle, Wash. 

J.N.'s of the various types, two-place land planes; Oriole, three-place land plane; Seagu ll , tbrcc-plncc (l yi ng boat ; F. and M. f .. iw 
flying boats; Eagle, ten-place land plane; H.S. and H.-16, six to sixteen-p lace flyin g boats ; OX, K and C engines ; J.i berty cnsin 
buil t by Curtiss Aeroplane and Motor Corporation, Garden Cit y, L. I .. New York. 

K.T., two-place land plane; O.W., tb ree-place land plane, Liberty engine; built. by Dnytoo Wright Cornpn ny, Dn>•lon . 0 . 

mpany, 

ond ib rcc·pl11 ce 
In laruer types ; 

J.l and J.-2, two and three-place land planes built by Standa rd Aircraft Corpora tion, Ellwbetb, N. J .. and rebuil t b>• Curti$!! Aeroplane nod Moror 
Corporat ion or others. 

t indicates Wright engine built by Wright Aeronautical Corporation, Paterw n, N. ]. 
II indicates Liberty engine bui lt by Packard Motor Car Compa ny, Detroit , Mich. 
~ indicates engine built by Hall-Scott Motor Car Company, Berke ley, Ca lif. 
F.40 and F.46, French Farman; ] .L . monoplane, German Ju nker ; 50<1-K, Brit ish-Avro ; • tnrk monop'lnne ; •• Frcn c.h Drcguet ; '""" 'Dnusberty trn(tor; 

• Laird landplane; o o British Bristol. . 
The operating companies report a total of 222 forced landings and 88 accidents. 
(The above is based upon statements made to the Manufact urers Aircra ft Association, I nc., in response to que!!tlon nlllres sent to all know·n opera tors of 

aircraft. No opportunity has been avai lable to determine the accuracy of' the infonnntion and no respons ibi lity Is tnkc.n for the clntn e,"tcept for tbe cnrc with 
which the figu res and facts are reported and the manne.r in which tbe summary is presented.) 

> 
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CHAPTER III 

LT:\f . 

BY 

T HE United States ir Mail, which ta rt d '' ith th 0J ,. 
York-Washington route Ma) 15th, 1 1 n " opera te da ily 
between New York and an f."ranci sc ~ t . Loui , l\fi nn -

apolis and St. Paul, and New York and \\ ;1 hington, a tota l f 
3,460 miles. 

Private aircraft companies are transporting the mail b contract 
between Seattle and Victoria, B. C., and b tween Key \ i\ e t and 
Havana, Cuba, a combined eli tance of 174 mile . 

Thirty-five or more cargo-laden Air Mail pla ne. are actually in 
the air each day, flying a grand total, in round t rips, of approxi
mately 8,ooo miles. 

The Post Office Department has recommended to Cona re the 
extension of Government-operated routes between Bos ton and De
troit, by way of Buffalo; between Chicago and Los \naele , by way 
of Kansas City; between St. Paul, Minneapolis and Seatt le, and be
tween St. Louis and New Orleans by way of Memphis, these route 
aggregating 4,770 miles, one way. 

Contracts have been let for mail transport services from Pitts
burgh to St. Louis by way of Columbus, Cincinnati and Indian
apolis; from New York to Atlanta, by way of Washington, Raleigh 
and Columbia; from New York to Chicago by way of Harrisburo-, 
Pittsburgh and Fort Wayne; and from Cleveland to Detroit. The e 
contract routes, with a total mileage of 2,260, were expected to be in 
operation by the Spring of I92I. 

If the plans under contemplation go through, the United States 
should witness, late in I921, the operation of a gigantic Air Mail 
system with terminals in most of the larger cities, and with aircraft 
flying more than 20,000 miles every day. 

The first eight months of the Air Mail Service, between May IS 
and December 30, I9I8, I 19,006 pounds or 4,760,240 letters were 
carried. The next twelve months, or during the calendar year of 
1919, 471,762 pounds, or 18,870,480 letters were transported by mail 
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plane . T he ex en ion of the tra . continental ) tern, operatin~ 
from Coa to ·oa t early in eptemher . 1 20, o added to the 
quanti t ic · mail n wn bet ween terminal that a n approximate 
tota l o f 2 oo ooo pound or 10"' .ooo ooo letter were t ran ported 
dunng the twel ve month of 1920. 

HO\ IT ~ ~no MO);EY 

The Ionge t ir fa il route at re ent i tha between New York 
and · an Franci co, ope rat ed in rela bv way of ·le' eland Chicaao, 

rnaha , C heyenne, a lt Lake C' ) a nd Ren From 400 to 1 000 
pounds, o r fro m r6 ooo to 40 000 letter a re arrietl each wa} daily 
bet we n each di \ i. ion poi nt. 

B co-ope at ing wi th the railroad. and making t rain connection
the A' r _Jai l ach·an e ma il ea. ad ,,·e t f rom 24 to 4- hours. 
About 1 000 letter are a I an ed dai l: in o ·an Fran isco a nd 

e York by hour and appr xima ely -lO ooo I tte r- are nd\ anced 
da il between the e t erminal b --l hour . T h ;nino- in time o,·er 
t rain on thi cro -countr route abou th ree a) when actual 
d li ery i con. i e ed. 

T he eromarine a nd \\ t In ie . ir way~ Inc. ·ing the <)0 

mile· bet" een T ey \\ e t and H a a na di ffe in i operation, though 
it aves e en m ore t ime '·hen di lance are compared. eromarine 
fl ing cr uiser lea Ke e- t immediate) on the arrival of the 
no rthe rn tr in and Ja n the mail in Havana in one hour and th irt 
minutes. n account f boat chedules it formerly required a n ight 
and a lmo t a half da . 

Many da s sometimes a for tnight can e saved in the movement 
of merican- siat ic mail by the opera tion of Edwa rd H ub
bard's B oeing eaplane , 84 mi les each way, bet\\ een Seattle and 
Viet r ia B . C. Transpacific steamers clea ring fro m the Canad ian 
po rt make far bette r time to the O rient than those from San Fran
cisco. Heretofore all of the Sea ttle-Vancouver mail '' a s carried 
by a P get ound stea mer. F requently the t ra ins f rom N ew York 
arr ived la te in Seattle and the consignments of letters missed the 
ferry and con equently had to lay over for the next sailing to the 
O rient. T he seaplanes, unli ke the surface boat s, " a it for the mail, 
cut down the t ime between terminals to a bout one hour and make 
the desired onnections. 

Q u iCK E N ING OF CoMMUNICATIONS 

One can sca rcely grasp the tremendous significance of the Air Mail 
in it s relations to w orld communications until the mind runs back 
for a moment through the development of the postal service. 
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On first learning to write, man's foremo t de ire wa to get h i 
message deltvered as quickly as po ibl e. Thu in th ancient civili
zations of Africa and Asia, runners carri ed clay tabl et from ity t 

city, and galleons skirted coa ts or threade I ri\·er with carooe , o f 
which the inscribed word was a precious feature. I n the proa re · 
of transportation \\e may trace the int1uence f the ma il -. 1 unne r_· 
were succeeded by horsemen o r coache ·, packers by steamer , coache 
by trains- and now enters the airplane. 

The establtshment of the transcontinenta l 1r ! a il pteml>er 
1920, provided a picturesque and sta rtling c ntra: t the P on 
Express and the tortuous sailings around the H orn. It ha qu ick
ened written communication and reli e\ eel the over-burdened ldc r 
forms of transportation. vVithin the memorv of ome now li\ ing 
it once required six months to tran port a lett e r fr m e \\ York 
to San Francisco with a charae of $ ro.oo an ounce. The perfecte 
operation of the Air l\1ail will make it possible to end a let te r f rom 
Coast to Coast in from thirty-six to fi ft) hours, at the usual t\\ o-cent 
rate. 

\Vhen the Air Mail was started it had compa rati vely fe w up
porters. Only those in the department, the air se rvi ces or the ind u -
try who possessed vi sion, could foresee other than fa ilure, a nd even 
many of them were skeptical. The rapid growth o f the sy tem i 
due to the peculiar adaptability of aircraft, to devotion to dutv on 
the part of the personnel and to the help which the Army pro,~ided 
in the early days during the war when the Po · t Office Department 
first prepared to fly the mails. 

How THE AR l'vfY HELPED 

In the bes-inning the Army Air Service turned over for this ·work 
six Curtiss ]. N.-4-D. training planes and detailed six lieutenants to 
fly them back and forth between New York and \Vashington. The 
newspapers made much of the event, but regarded it rather as an 
experiment. It was proposed to caJTy 200 pounds of letters for an 
average non-stop flight of three and a half hours. The Air Mail 
and Army pilots worked night and day. Unsatisfactory terminal 
facilities, mechanical difficulties and inexperience with adverse 
weather conditions were handicaps to be overcome. And they were 
overcome, for from the very start the " experiment " proved a suc
cess. 

The pilots navigated through snow and rain storms, sleet and 
fog. One pilot in particular persisted in taking out the mails when 
his plane was the only machine aloft. He conducted all sorts of 
experiments in compass navigation. Knowledge thus gained enabled 

-~--------------------------
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him to Ay n a comparat ively tTaight course even in the fierce t 
st rn·~ a nd thick :-:t 

Du ring hi peri cl the er ·i e wa opera teci h the . . rmy. Three 
mon th b f re the ' rmi ti e it wa urned O \ er to the Po t Office 
Department. ix o ther plane equi p] d to y for an hou r longer 
than th t raininu ma hine ,,. re acid d to he fir~t quadran unt i.l 

ovember that • ar, when the department fon11all to k OYer the 
r vice. In additi n t o he weh·e m a hine!> it received f rom the 
rmy 1r ernce IX urt i R.-4 plane powered w ith Liberty 

motor . 
There wa mu . peculation regardina the Libert engine at that 

period bu the ir .:\fai l wo r ·ed th m · eadil :r a nd demonstra ted 
thei r wo r h. 1 h i.· origina l machine. . urti t ra ini ncr plane . are 
. till in da ·1 · e r vice bet wee 1 · . L oui . Chi ago a.nd T" in Cities. 
The .fi r t on to carr · m:lil ha own mor th an 25 745 miles up 
to O ctobe I, I 9 - 0 . F i e of the · R.--t-' =- are still opera ting on 
the _ e \\ Y ork-\ ·a -bingt on and ork- leveland routes. 

JR P .\T H . C RO s THE CONTlil\ENT 

The t an continen tal route wa planned that fi r -t yea r. In Sep
t ember two pilots made pathfinding Rights f rom ew Y ork to 
Chi ao-o, fl ·ing one "·ay ea h day. \ fter the rmistice the \\ ar 
Department turned O\ er one hundred De H;wi land- 4 machines and 
the Ai r l ail ervice endea o red to pla e them in opera tion beh\ een 
New York and Chicago. It \V:l then found that al terations had 
to be made. 

\ hile the depar tment ' as eeking commercial planes the L. Y.l . F. 
Engineeri o- Company set to " ork recon tructing one of the A rmy 
surplu D. H.- 4's. L ongerons we re made firmer by sheathing in 
nickel steel. Steel t ubes t r engthened the landing gear. A xles 
were set ahead a bit, thu s reducing to a minimum the tendency to 
nose over on landi ng . T he p ilot was transferred to the rear seat. 
The test flight of th is m achine, witnessed by Government officials 
and representa tives of the industry, proved the soundness of the 
policy gu iding the alterations. Many of these planes are now carry
ing mail. 

I ncidentally it ' 'vas their successful use that led the A rmy Air 
Ser vice to make simila r modifications. These machines have become 
one of the favorite types with pilots in both services. Considerable . 
numbers h ave been reconstructed by the A eromarine, Boeing, Day
ton Wright, Gall au det , Thomas-Morse and other companies. 

The Cleveland-Chicago route 'vas opened with the first dozen of 
these planes. R egula rly scheduled flights commenced on May I 5th, 
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1919, the first anniversa ry of the !fail. The ec nd doze n 
planes to leave the factories erved to tart the New rk- leve la nd 
route July I, _1919, and the N ew Yo rk- hicago y tem was complete. 

L ARGER CARGO SHIP 

Meanwhile the mails were bei ng Ao, ·n on the meao- r approp ri a
tion allotted for that purpose. O nly $850,000 \va appropriat · cl f r 
the fi scal year of 1918. It "'as the only mail en·i c f it. time 
and the first and only development work of a commer ia l nature in 
the world. I-fowever, it \·\as believed that '' ith a steady r ice a 
saving could be effected above the cost of ordina ry t ran portati n. 
Officials believed that plane. c..• ~-rying from 1 ,sea to _,ooo pound 
would reduce the cost, small a it then '' as, to pos ibl) 40 per cent 
of that entailed by operating the smaller plane: . 

Bids were invited for these larger ships. Th lenn L. fartin 
Company, the Thomas-Morse A ircraft Corporat ion and the L. \ · . F . 
Company undertook to const ruct them acco rd i n o- to p ci fica tion 
for performance. The individual companies '' ere permitted to pro
duce planes of individual type and design so long as they re ponded 
to certain tests. 

MARTINS T HROUGH STORM AND S -ow 

Of these machines the Martin planes went into operation late in 
1919. W hile qualifying as far as performance was concerned, the 
large mail ships had difficulty landing on the small field s. Had ade
quate terminals awaited these huge planes, pilots would have been 
spared much trouble. As it was the Martins operated through the 
winter of 1919 and 1920 in storm and snow. It is s tated that t\\'O 
of these ships have the best performance records in the A ir Mail. 
During the winter, which was ex traordinarily severe, the Martins 
got through from Cleveland to Chicago when the railway tra ins 
were stalled. Again, one of the lVIartin pilots :Aew straight through 
a cyclonic storm which caused much damage to shipping and to 
structures on the earth. The pilot reported that the experience was 
like a storm at sea which only a staunch ship could weather. 

The planes operated throughout a most severe winter, sometimes 
with skiis- often taking off fields after literally being dug out of 
snowdrifts in which they were buried above the lower wings. It 
was this performance that firmly established the reputation of Mar
tin machines as reliable cargo carriers. One of these Martin mail 
planes :Aew r85 hours without being overhauled. 

The Martin mail planes, largest machines in the service, :Ay from 
four to five hundred and fifty miles at roo miles an hour without 
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for f u 1. They a r bu i I [o r a crew of two. There 
in the iu elao-e. t w in the no e and 

kpi . The mail i depo ited in thee 
f the [ u ela e a nd relea ed th rough 

B ut thi wa_ n t all. \\ h n the Th rna -Mar e m ail plane wa 
com leted. it wa found that it wa the fa te t bia plane e' er pro
d uced. Powe ed wi th t ,·o "00 h.p . \ Vri crht moto r it \\ a capable 
of a p ed of r 4 mil an h ur with a full load. Again the A rmy 

· · ce wa afforded a chance t ecure a bi and fa ·t machine 
homa - 1 r.e accordinaly became America' fa test bomb

ing machin . It ha become an accept d fact that \\ hile military 
achine are not a lway convertible into commercial planes, the 

opposite hold for c mmercia l ra ft. n · commerc ial airplane can 
b tran f rm d overnigh t into ome kind of ' aluable military plane. 1 

THE T '' IN - ivioT RED D E H \ VIL '\ ND 

Late in 1919 the L. \ i\. F. company turned over to the A ir 1'lail 
it fir t twi n-motored De H ;:ni land. The plane has a mail com
partment in the no e. It carries more fuel and its tai l group differs 
f rom the o r dinary De Haviland. The landing gear has been 
trenothened. The twin-motored De Havilands are carrying mails 

over the flat la nds beh\ een Cleveland and Omaha today and also 
on the St. Louis-T\o\ in Cities route. The A rmy Air Service, still 
p rofiting by the experiment of the flying mails, ha·S had many of 
them built for dual control instruction work on twin motors. 

TR ANSCON TI NENTAL Rou TE AuTHORIZED 

By this time the A ir Mail had progressed sufficiently to warrant 
extension through to the Pacific Coast. Congress was asked to 

1 Fu rth er data con cerning the Martin, L. W . F. and Thomas-Morse planes will be 
fo un d in the appendix. 



28 AIRCR FT YEAR BOOl" 

appropriate the necessary fund and $r ,2 -o ooo wa et a ide f r 
establishment of the iew York- an Franci co route. \ "hi le wa it 
ing for the appropriation, ir M a il officia l pr pa red th r utc . 
Adequate landing fields were ought. M unicipali tie · wer con ul ted . 
The route as finally cho en was lecided upon pri n ipa ll) b cau e 
residents of the re pecti' e tO\\ n bowed o mu h intere t in th 
Air MaiL A t least 75 per cent of the fie ld . w re provided by 
Chambers of Commerce. Had it not been f r thi aid the ma il 
could not have flown through to the Coa t, becau e th approp ri a
tion was not large enough to supply landing fi elds and 1·el a ir depot . 1 

The Omaha-Chicago Di ision was cha r ted on J anuar I o . I _o 
and the service was immediately establi shed on a regular checl ule. 
This was one of the sections of the country where '' a·the r cond i
tions were most severe that ' inter of I9I9- I 920, a nd a nu mber o f 
machines were damaged by snow and sleet. Daily ser ice ha . been 
maintained since May 15, I 920, and the field s impwved o that 
inclement weather does not cause trouble for the planes. 

ANOTHER Am LrNE CHOSEN 

The Second Assistant P ostmaster General, Otto P raege r , and hi 
aides late1· made inspec tion trips over t\vo of the pmpo eel routes 
between the Mississippi River and the Coast. O ne of these in
cluded Omaha, Cheyenne, Salt Lake City and Reno. The other 
extended from Omaha throug h Dodge City, Kansa ; P hoenix, A riz. 
Bakersfield, CaL, to San Francisco·. The northern route was chosen. 

The Curtiss mail plane that left Curtiss Field, Long I sland, on 
the morning of September 8th, carried many hundreds o f pounds of 
maiL Another ship was sent out of San Francisco with New York 
mail at the same time. Despite heavy storms and fog, these planes 
brought the mails through in 20 hours less time than Coast to Coast 
mail had ever traveled. 

ADEQUATE LANDING FIELDS REQUIRED 

Working o~1t of the main stations at Cheyenne, Salt Lake City, 
Reno and San Francisco, and the intermediate stations at North 
Platte, Rock Springs, and Elko, Nev., the pilots soon acquired 
maps, photographs, weather reports and full and complete descrip
tions of that part of the country. The maps are originaL It has 
been learned that the mountain regions of both East and West 
have not been properly mapped for aeronautical purposes. Exist
ing charts are not complete and i11. many instances are not accurate. 

In a pioneer undertaking, such as the transconti~ental Air Mail, 
1 A discussion of Air Mail terminals wiii be found in Chapter IX. 
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N lT E D TAT 

R O TES IER .. \TED BY T- FF I F 1:. -
PARTMENT I Pld ATE R .. . . ( . ... .. . . 

Post-0 /lice De!>artm ent 

ew York to \ '\ ash inn-ton _oo mi le 

Twin Cities (f- finn ap li and t·. I a ul ) to t. 
Loui s, via Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 

. ew Y rk t an F ra nci co. ,·ia len :: Jand. hi -
cago, O ma ha, Sa lt Lake ity and !(en . ... . ... 2,n .1 

J . .J6o miles 

C ontra.ctors 

Seattle, \1\ as h. , to V icto ria . B. C. . . . . . . . . . . . . . . . . , -1 mile 
Key W es t, l· la., t Fla \·a na. uba . . . . . . . . . . . . . . 9 

17-1 miles 

ROUTES l·OR \1\ HICH C NTh.ACT 1 f ..-\ vr:: 
BEEN ADV ERTISED O R LET .... ............... ( .. ...... ) 

Advert ised 

Cleve land to Detro it ... ... .. . .. .. .... .......... . r ro mi les 

Contra cts L et 

P ittsburg h to S t. Lou is . via Co lumbu s, C inc inna ti 
and Ind ia napo li s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6oo miles 

New York to A tla nta, Yi a Was hing ton, Ra leig h 
and Columbia .... ......... .. .............. .. 8 r5 

New York to Ch icago, via Ha rri sburg, P itt sb urg h 
and Fort \IVayne .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 735 

2.r-o miles 

EXTE NSION OF GOVERN:Vf ENT OPERATED 

RO U TES RECO MMENDED . . ... ...... . ..... .. . . . ( ... . ... . ) 

Boston to D etro it, v ia B uffa lo ... .. .. ... . . ...... 695 miles 

Chicago to Los A nge les, v ia Kansas City . .. ... .. 2,040 

St. Paul-Minneapolis to S eattl e . . ... . ..... ..... 1.465 

St. Louis to New Orlea ns . Yia 1\Iemphis .... . .... 620 " 
-1,820 rn iles 

Grand total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.714 miles 



Glenn L. Martin Nfail P lane en route fr,om Chicago to New York Ma rtin rna il planes op\: ratcd through storms 
and blizzards when rail and wate r transportation was halted. 



Thomas-Morse Wright-eng ined M ail Ca rri er. 
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m uch ha to th rough actual x perience. e eral plan es 
on he new fi ld in the Far \+ -e t. E . 

on !-\ i .ant o tma te r General , felt 
.l o al aid an a -operation would be nee sa ry before 

r;ic approa hed th e ire d crree of p rfe tion. It wa due 
~f r . \Y hite that the a ifi c oa t new papers 

1 to provid thi much-needed help. 

PEED ED 

the p re , wri tten in tob r 1920 , M r. \ i\ tite 
TraJ1_c nt inen I ir Mail would hortly ju tify 

nd it did. I n upplemeoti ng the rai lroad erv ice it not 
o 1ly up del iYe r · hom coa t to c a t but actually advances 
all ma·l ent from ea t t w t and w t to a t. T h1 includes all 
mail \ · ethe r d ' pa t hed ri ginally b) t rain or pla ne. 

The u lk of lew York' t remendou ma.il i depo ited in letter 
boxe in all par t o f the city afte r 4 o c1 ck in th e afternoon. It is 
clear tha thi · mail - a mountina t m any arload - cannot be col
lected . delive r d at the po t o ffi ce and d_i tributed in time to get 
all of the an F ra n i co and Pa ifi c oa t Ma.i l on t he 8:40 o'clock 
train \ h ich i the onl y thr u h mail trai n of the day west of 
Omaha. Plane a t - :30 o clock in the morning take 400 pounds 
each . o r I ,ooo of the e le ft- ver letter s and delh er t hem :to that 
am t ra in conne t ion a t Chica O'o. Thi mail o fa r has been 

ad\·anced - 4 hour . The \ir Mail a t Chicarro then awaits the 
rr-ival a t Chicago o f T ra in _ i o. 43 f rom whi h i t t akes r ,ooo 

pounds o f P a ifi c Coa t mail, 40 ooo letter , and ca rries the e to 
Cheyenne, whe re it overtakes Tra in o. 35' connection and puts 
it aboar d . The e I ,ooo pound h ave been advanced so far 24 
hour . t Cheyenne the ir '[ra il takes from the t rain the r6,ooo 
letter o r ig ina ll y star ted by plane from Jew Y ork to Chicago and 
deliver s them that sam e a fternoon in San F rancisco. The train 
"' ould not have a rr iYecl in S an F-rancisco until the nex t afternoon . 

By th is serv ice the planes advance daily 400 pounds <>f mail 42 
hour and I ooo pounds 24 hours into San Francisco. The 42 
hou rs' sav ing cuts ne·a rly in half the train time bet\>,reen New York 
and S an F ranci sco. 

L eaving San Fra nci sco ·at daybreak, pl•anes advance the mail 24 
hou rs by putting it •on Train No. 20, leaving O gden, Utah, at 6:25 
o'clock that a fternoon. Leaving Salt Lake at 6 o~clock in the 
morning, th e pla nes advance I 2 hours into Cheyenne, the mails from 
the Salt Lake a nd Los Angeles lines and local night accumulations 
in Salt Lake. 
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At Cheyenne mail is taken from Train _·o . 6 fo r ' e\\" York and 
advanced 24 hours into Chicago. Leav ing hi cago at 6 :\ . . r.. mai l 
is delivered in New E ngland and At lanti c states one full business 
day ahead of the old system. 

This eastern deli ve ry is a ided materia ll y by the -:\ e \\" York-\\"ash
ington route, which takes the 1\ew E ngla nd nig ht mai l out of !\ ew 
York City and deli ve rs it in \iVashing ton or adva nce · it abo:u d 
Southern trains at noon that same day. T he northbou nd ma il s are 
flown from Washington and entra ined for 1\ew Engl and points in 
time to make delivery possibl e one business day in adva nce of 
ordinary train service. 

H ow THE SERVICE Aros CorvDIE I~C IM~ 1-r.n :-.:G 

Commercial aeronautics in A meri ca is indebted to the Ai r M a il 
for its pioneer work. R egula rity of se rvi ce had to be demo ns trated 
before business could be interested in utili zing a ircraft. This has 
been the Air l\!Iail's greatest contribution to commercia l aeronautics. 

In the existing state of incoherency with rega rd to la ws, insurance, 
credit, inspection of aircraft, li censing o f pilots. etc., no pri va te ente r
prise could have attempted the proof o f practic,a l commercial aero 
nautics on a scale comparable to that of the Air Ma il. 

It was a stupendous ta sk to endeavo r to lay ou t a seri es of A ir 
Mail routes from ocean to ocean. Knowledge coul d be g-a ined only 
through actual experience. Ex tremes of weath e t· a re encounte red 
and the varied topography makes it diffi cult for pilots to maintain 
a true course. The endeavor is ultimately to opera te all ait·craft by 
compass, so that rega rdless o f fog or storm , day o r night, the 
ship may safely pursue its way with out loss o f time. Dut a 
great many things need to be clone. l'v!aps must be altered and 
improved, for most of them are incomplete. New in struments 
now under experimentation must be perfected. But aerial naviga
tion is every day approaching a more sati s factory state. 

In the meantime the Air Mail pilots hold before the commercial 
pilots a splendid example. The espr£t de corps is comparable only 
to that in military service under stress of vvar. Navigating as best 
they may with existing instruments, Air Mail pilots continue to 
fly as long as flying is possible. Iviany times they are compelled 
by exceptional circumstances to pursue their course between the 
clouds and the ground, and it is only after they have exhausted 
all resources for staying up that the morale of the service permits 
them to descend. 

The aim of the Air Mail service of course is to make longer and 
longer jumps between properly equipped terminals and with acle-

--·-· ~....:....... --
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qt at emergency fi eld . sc.<ttered a lono- the way . E' entually, the 
mails ''ill ly both clay a nd ni uh t and it i cer tain that the cour e 
o f comme rcia l t ran port throu P" h the air will fo liO\\. the path as 
la id by the-e p1o neer . 

-:\ . \\ " ! G. \ T ! O ~.\L I~ STRC ::\-IE :\ TS D E.\ "ELOPE.D 

. s ha _ been indica ted . p ·siblY the mo t irnportant de,·elopment 
con ibuted b,- th e :-\ir :.r ail to c mmerc ia l aeronaut ics i .. the e. tab
li: hment o f -radio communi ca tion between the mail plane and 

t :-1 t ions . Thi s wirelc sy tem i now being installed on all 
The re a re \-ariou · kind · o f radio eq ui pment each perform

ing pe ia l . en·i ces, developed durin o- the year by the Air Mail 
e rv· ice a nd the Bureau o f Stancbrds.1 

CosT OF OPER .\ TIO:\- CosT F Po:>TAGE 

It is not ge nerally known that a letter adclre - eel east or west, 
north o r south. will as likely go by .-\ir Mail part of the way as by 
train. You ma il your lette r in the ordina ry way after affix ing 
a two-cent sta mp. \ Vhether it flies or t ra ' els the g round route 
depend: on the tim e and location o f mailing. The governing factor 
in movement is t ime. Postage receipt s a re not included in 1\ir 
Mail fig ures. because so much othe r work is involved in handling 
that lett e r . The ave r:-1 ge cost of opera tion, including personnel, 
expen e , ca pita l outl ay represented and daily deterioration of equip
ment is go cents a mil e per plane. This means that it costs the 
A ir Mail Ser-V ice only go cent s a mile to transport from r6,ooo to 
40,000 letter s at from roo to 150 mil es an hour. 

T o actua lly figure out the eli fference in operating costs of the 
A ir Mail a nd Rail way i'vlail would require volumes of reports and 
then the sum tota l \Y Ou ld not be a conci se result because costs differ 

n a ll divis ions. The en-i ce is elastic and in fact , a co-operative 
one, ra ilway mail cars being taken off and planes put on in their 
stead only when they can replace the cars at a saving in time and 
expen se. 

\ 1VI-IAT THE. A m TVIAIL SAvEs 

As an example, take the route between the Twin Cities and St. 
Louis, by 'Nay of Chicago. The Air Mail Service on this route 
operates at a total cost of $280,000 a yea r. It di splaces rail trans
portation valued at, or which would cost the Government $261,608 
a year . There fore .the actual expense or cost to the Government 
of operating thi s route is only $20,744 a year, and more than 70,000,-

1 For details of Air Mail Radio system see Chapter IX. 
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ooo letters are advanced in delivery to the addre ee . Thi n t 
a "paper" saving, but actual reduction in the co t of tra nspo rt ing 
and distributing mail in cars while train a re en route fr m one 
place to another. The number of piece of mail ca rri ed ha n 
direct bearing on the saving effected in the co t o f mail t ran p r ta
tion. The postage on 70,000 ooo letters, if none weighed more tha n 
one ounce, would amount to $I,400,ooo, but it woul I not be fa ir 
for the Air Mail to attempt to take credit for thi re enue, and as a 
matter of fact no part of it is included in the ir Mail figure . 

Nevertheless, a direct saving is made in another way. ta nda rd 
6o-foot mail distributing car has between 600 and 700 let te r-ca e 
separations or pigeon-holes, and is a traveling po t office. nder a 
recent ruling of the Interstate Commerce Commission , ra ilroad 
receive $.3375 a mile for operating a 6o-foot car. The di tance 
between Chicago and the Twin Cities is approximately 400 mile , 
and at $.3375 a mile, 365 days in the year, it costs the D epat-tm ent 
about $95,000 to operate one car. Three 6o-foot di tributing car 
operated in one train between Chicago and the Twin Cities cost the 
Government $285,000 a year. 

The average cost per mile for operating a railway mail car doe 
not include the cost of clerks, terminal floor space and di stributing 
space required in shipping mail over the roads. For example, there 
is a terminal railway post office in every larcre mail center. It oper
ates independently of the local post office. It di stributes only transit 
mails and performs the same kind of di stribution made in mail 
cars en route from one city to another. Railway postal clerks are 
employed in the terminals six days a week, eight hours a day, or 
forty-eight hours a week. The cost of distribution is less in a 
terminal railway post office than in trains because road clerks will 
not average six hours daily distributing the mail, and their salaries 
are higher than those in the terminal offices. The mails now car
ried by airplane are distributed in these terminal railway post offices 
with a saving of clerical cost in addition to the saving in car pay. 
It is possible to hold mail from a train due to leave New York at 
night and arrive in Chicago the next evening, and land the mail 
by plane in Chicago five hours ahead of the train, redistribute and 
have it ready to ·go out on other trains or planes long before the 
arrival of the first train. It is in contraction of railway distributing 
space and elimination of clerical hire that the Air Mail saves money, 
aside from the reduction by half in cost of holding the mail, because 
it costs money for every minute that a letter is in transit or lying 

· idle- and the airplane 'cuts that period in half. 
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,, T H E 1 A1 LS M - T FLY" 

It :i thi element of _peed that dominate t he service and account 
in part fo r it peculiar fficiency an effi ien ) that i · not confined to 
officia ls and pi lot but extend throughout the rank and file of the 
mechanica l and cl rical corp . 

O tt raeg r a ec nd \ ·i tant Po tma ter General, is known 
a. t he pon or t the ir M aiL Had it not been for his injtiat:i\e, 
pe · t nee and intell iaent d_irection the ervice would never have 
ucceede . E xplanation of thi ucce i further found in M r. 
raeger ' pe r OtU1e1. E . Ru e11 \ Vhit e a a si tant to M r. Praeger 

charaed \\ ith much of the re pon ibili ty o£ maintaining the 
t ran con inenta l maiL The engineer·ing work has been superin
tended by Major L. B. Lent the tran p rtat:ion of mails by Carl F. 
E ge, and operation by Charle I. anton. J. C. Edgerton, who 
aided if r. Praeger in the ea rly day , is developing the radio .. 

H owever the mo t romantic personality is the pilot. He takes 
the mai l through . Therefore the public i interested in him. Real
izing this interest and de iring to help in the public support of the 
Ai r ~ ai.l Service, fi ·e newspaper along the transcontinental route 
in eptember offered prizes aggregating $1,000 to the three pilots 
making the be t peTformance on that y tem in ix month . The 
newspapers co-operating in this are the _ r e1.. Yo·rk 1E e-~ring Post, 
the Chicago T 1·ibuue, the OnuzJw. Bee the .Salt L ake T ·ribune and 
the Sa,~ F:ra11cisco Exam:iner. It \\aS tated that speed \\as not the 
essential point in performance, but regularity of service and main
tenance Df schedul e '"ere features to be considered. The Manu
facturers ircraft Association, Inc., and the Aero Club of America 
co-operated w ith the managing editors of the five newspapers and 
the office of the Second Assistant Postmaster General in charge of 
the Ai r Mail, in keeping an account of the performance of every one 
of the fifty pilots in the service. · 



CHAPTER IV 

AERIAL FOREST PATROL EXTE DE D ; TIMBER 
CRUISER T AKES TO THE AIR; FOREST O BSERV
ERS FIGHT PESTS AS WELL AS FIRES; A IRCRAFT 
IN MINE RESCUE \AfORK. 

T HROUGH the operation in 1920 of a fevv aircraft lent to 
the Forest Service by the Army, there was saved from 
destruction by fire standing timber valued at more than the 

total Army Air Service appropriation for the fi scal year 192o--rgzr, 
or approximately $3s,ooo,ooo. Between goo and r ,ooo fire s were 
reported, most of which \·Vere extinguished by ground forces 
directed from the air . 
. Out of the aerial forest patrol there have developed new and dis

tmctly profitable uses for aircraft in the various operations connected 
with the timber industry. Difficulties of transportation, limitations 
of time and other obstacles peculiar to the nature of the work have 
been solved, through experimental aircraft services established by 
cerrain great lumbering companies in Canada. 

AERIAL FOREST P AT ROL 

The operation of . the experimental aerial forest patrol service 
which the U. S. Army Air Service maintained during the summer 
of 1919 in conjunction with the Forest Service proved sufficiently 
successful to warrant its development. 

Plans for the work to be carried out in 1920 were formulated 
at a conference at March Field, Riverside, Cal., between representa
tives of the Air Service and the Forest Service. As a result the 
organization of the Aerial Forest Patrol was so modified as to 
make it an integral part of Forest Service activities, though still 
operating under the direction of the Army Air Service. 

The importance of adequately protecting our timberland against 
fire can be appreciated from statistics compiled by the Department 
of Agriculture, which show that some ro,ooo,ooo acres of standing 
forests are burned each year. As the entire forest area of the 
United States is 46J,ooo,ooo acres 1 and reforestation takes about 
twenty years, it follows that, at an average of Jo,ooo,ooo acres 

34 
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de- t royed a nn ually our timber re ource wi ll not last long. The 
problem i furth er complicated by the eve r increasing u e of lumber 
and o f pulp in the manufacture o f paper and al o by the fact that 
we have alway used mo re timber tha n we ha\ e permitted to grow. 

The Depa r tme nt of gt·icu ltu re e timate:. th at roo airplanes in 
da ily en ice would keep the Pacific Coast f ore- ts afe from fire , 
an a rea "hich contain 52 per cent of a ll the timber in the nited 

tat fire de troy app ro~imately $2o,ooo,ooo wo rth of lum-
ber ach ear, not counting the damage done to private p ropert , 
the eagerne o f the Fore t erv ice to be permitted to use airplanes 
i readily app reciated. 

AJthough Fore t ervi ce r eports ha\ e for some time urged imme
diate action, ongre appropriated in I 9 I 9 only $ 50,000 for aerial 
fore pat rol wh ich um wa not e\ en sufficient for providing 
hanD"ar repair hop , or per onnel. 11 th ese were lent to the 
Fore t erv ice by the . m1y . ir ervice and the rmy pilots and 
ob erver " ere pa id ou t of the \nny appropriation for their work 
in behalf of fo rest conservation although this appropriation in itself 
wa inadeq uate fo r our nat ional defense. 

If the Department of gricul tu re secures favorable action from 
Congre s rega rdi ng the reconu11endations m ade in the summer of 
I - 0 the aeria l fo rest patrol w ill be e.' tended to include all national 
and private t imber lands in the nited States. The A ir Serv ice 
de ires to gi Ye f urther aid and the Operations Group has recom
mended that fi ve quadrons be made available for duty with the 
F orest Service. 

0 PER \ TION OF A E.RI L FOREST P ATROLS I N 1920 

During · the summer of 19 20 the a irplanes of the A rmy A ir 
Service p rincipally patrolled the national forests of Oregrn and Cali
for nia . 

ear the end o f June a main base was established at Eugene, 
O re. D uring suitable weather one plane, lea\ ing the field at 8:30 
A . M . flew north over the Cascade Mountain range to a point oppo
site P ortland , '"'here it changed course to the west and landed at the 
P ortland municipal airport. At 2 P. :tvr. the return journey was 
begun , the course being laid over the western part of the vVillamette 
V alley and the Coast range, the airplane arriving at Eugene about 
4 o'clock A lso, one ship flew south to Medford, skirting the Coast 
range of mountains and returning to Eugene on the easterly side of 
the Willamette Valley and skirting the Cascade Range. Another 
patrol flew from the sub-base at Medford by way of Sumner Lake, 
to A lturas, Cal., and returned to Medford. 

- ~ ~--- - - - - - - ----- - - --- - - - - ~- - - ---~--
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The entire Army personnel was in c11arge of Captain Lo'' ell 
Smith stationed at Eugene. A Forest Service representative was 
also stationed at Eugene, who acted as a liaison office1· between the 
Air Service, the Forest Service, the State Forester, and the pr iva·te 
owners. Each plane was nearly always in communication by wire
less with the main or sub-base. The northern patrol covered daily 
a route of 36o miles and the western patrol from Eugene covered 
326 miles, each with one landing for fuel and oil. A total of 719 
fires were discovered and reported during the .summer by the 
Oregon aerial patrols. Two forced landings were made, re ulting 
in serious damage to the planes, but causing no injury to the occu
pants. 

NATIONAL P ARKS PROTECTED 

The California airplane patrol of the national forests started 
about June rst, 1920. Headquarters were located at Mather Field, 
near Sacramento. Practically all of thi s work \.vas carr.ied on by 
the 9th Aero Squadron, Army Air Service. It was divided into 
detachments and these detachments were located as follows: One 
at Red Bluff with eight planes; one at Fresno and one at tlather 
Field. Each detachment consisted of about 25 officers and men. 

Three patrols were operated out of Red Bluff: one went to Alturas 
and return, covering Mt. Lassen, the east half of Mt. Shasta and 
the Modoc region; the second to Montague and return , by way 
of the Coast slope, covering the west half of Shasta, the Klamath 
and the Trinity regions; while the third covered the California 
Forest, by way of Vovelo and Lakeport. 

Two J1atrols operated daily out of Mather Field. One flew to 
Red Bluff, covering the north half of the Eldorado, Tahoe, Plumas 
and part of the Lassen forests; the second to Cooperstovm, cover
ing the south half of the Eldorado and the Stanislaus. T\:vo planes 
were operated out of Fresno each day, one flying north to Coopers
town, covering the Sahara, Yosemite National Park and the Stanis
laus forests; and the second south to Bakersfield, covering the 
south half of the Sahara and the Sequoia forests. 

The March Field detachment protected the entire southern part 
of the state. One patrol covered the Angeles and Cleveland For
ests, landing at San Diego, and the second flew north to Santa 
Barbara. 

At each base a Haison officer was located. This officer m each 
case was an experienced forester, detailed for this special work. 
All matters in connection with airplane patrol out of each base in 
question were taken up with and through this officer, who also 
acted as a clearing house for all fire reports. At each base the 



The Flying Boat Brings Vacation ·woods Within Hours of Great Cities. 
Lake Sha winigan, Canada.-Photo, Laurentide. 



Fire in Santa Isabel Forest, Green Horn Range, Colorado. Below-Little Bear 
Lake, Aerial Fire Patrol District No. I, March Field, Riverside. Calif. 

-Photos, Forest Sen·ice. 
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li ai on officer received fi re report by radio or from the pilots after 
l ~nding. He in turn tra n mi tted the report to the Forest Super

! or. 
au! G. R edingt n Fore ter in charge of the California district, 

tate U1at "3 1 r cent of the rg6 fore -t fi res di covered and reported 
b that part of the th Ae ro 1uadr n perating out of Mather 
F i ld thi ·ear '' re accurately lo ated. · ~nd accurately,'" said 
M r . R edin ton " in thi ca e mean that the e locations given us 
by the ai-rplane fire pat rols were all within one-fourth mile of 
the eJ·act location a late r determined b ach1al urveys on the 
ground. 

Thi r ord, when . upplemented by the further facts that an 
additional 19 pe r cent of the fire di co ·ered were reported within 
one-half mile of their actual location, that ro per cent of the total 
numbers were di CO\ ered by the ai r patrol before the rangers knew 
the even exi ted ; and that 42 per cent or 83 of the fires were 
reported by ra lio '' hile the hips were in flight, demonstrates with-

ut a doubt that airplane fire patrol in California has been suc
ces ful. 

" Be ides acti na- a lookouts to detect and report fires, airplanes 
were u ed t hi ·ea r to direct fire fighting operations and to patrol 
fi re line which ha e been established but which needed watching 
to ee that the flames did not get be ond control. The case of the 
Mill Creek fore t fire , on the Las en ational Forest, where 25,000 

acres were bu rned over, i an example. Here a special reconnais
sance plane equipped with radio and 'vvith a fore st officer for observer, 
ho ered over the fire and actually directed the movement of bodies 
of fore t fighters by wireless messages recei\ ed right on the fire 
line. In addition thi s plane patrolled h~ ice each day some four
teen miles of completed fire lines, from which all men had been 
removed. If reports from the air show·ed the line to be clear, 
the fire fighte rs were kept at work elsewhere, but if the observer 
wi relessed in that the fire had broken away, then a force of men 
was rushed to the spot and the fire coralled again." 

How FIRES ARE REcORDED 

A t each base of operations of the airplane forest patrol there is 
a sending and receiving radio set and a wireless telephone attach
ment. There are also maps, covered with bright-colored pins. For 
every fire reported a pin is inserted in the correct location. ·when 
the fire is a day old a pin of a different color is put in its place. 
When the fire is extinguished the pin is exchanged for one of black 
Fires reported from other sources than the forest airplanes are 

·-·-·--·~--
----------- -- -- -- -- --~-



AIRCRAFT YEAR BOOK 

marked with another color pin. Thus the map i an up-to -date and 
accurate history of the season's airplane patrol. 

During August, the height of the fore t fir e ea on, the air over 
the Oregon forest was filled \\ ith smoke to an alti tude of I 1 00o 
feet. The pilots were compelled to fly at lea t 12,000 feet in order 
to be able to look do\vn through these smoke sc reen . \iV hile ord i
narily able to detect a fire and accurately locate it for a di tance 
of forty miles where there is much smoke the ab er ers' i ion i · 
limited to within twelve miles. 

But if the observer in the airplane is handicapped by the den e 
clouds of smoke that drift up from the blazing forest, the lookout 
on mountain tops and at the head of rav ines i rendered helple . . 
He cannot locate a fire accurately, and in many instances cannot 
detect another fire springing up in a new area. 

Reconstructed De Haviland planes equipped with Liberty moto r 
were used on the aerial forest patrol. While on patrol, the plane 
are throttled down to a speed of roo miles an hour. Each plane is 
equipped with a radio set, and at each base a receiving et i installed , 
with capacity of receiving up to within roo miles under good condi
tions. There was considerable difficulty with the fi1·st radio set 
installed on the planes. The Air Service finally supplied sets which 
operated successfully, and the patrols were kept in constant com
munication wi~h their base and with each other. This successful 
operation of wireless made unnecessary . the use of carrier pigeons. 

CANADA TO PROVIDE AERIAL FOREST P A TROLS 
The results achieved by the aerial forest patrols which operated 

over some of the American national forests in 1919 have attracted 
considerable attention in Canada, where vast timber tracts, many of 
them still unexplored, require adequate protection. 

Several schemes are under wnsideration for the protection of 
Canadian forests by aerial fire patrols. Arrangements have been 
entered into by the Air Board of Canada, the Commission of Con
servation for Ontario, the Department of Agriculture and the Chief 
Forester for New Brunswick to use in the summer of 192·1, accord
ing to the nature of the ground to be flown over, airplanes or flying 
boats both for carrying out fire patrols and for the conveying of 
entomologists to or-dinarily inaccessible places. The latter officials 
are to visit portions of forest areas in search of outbreaks of spruce 
bud-worms, etc. 

TIMBER CRUISING 

Closely allied to the aerial forest patrol is timber crlllsmg from 
the air. Our Forest Service's successful operations have led pri-
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vale in re. t: t under take patrol o f thei r own fire protection being 
but one of many nd which it i ought to achieve . 

The! Laurent ide ornpany, Ltd., o f rand 'Mere Quebe , Canada, 
f the fi r t thu to put aircraft to a practical te t. Thi 

of qua re mi le o f timber cattered over an 
a rea ab ut 270 mi le long and 16o miles .wide part of which slopes 
to \ a rd H ud · n Ba ·. Iuch of t.hi terri tor · i un et tled part of 
1t 1 inhabit nly by Indian and a a rule the countr is o wild 
hat it i not unc mm n for quanti ties o .f 1 (7 to be three years in 

t rao il f rom the t imber la11d t the mill s o difficult i i t to discover 
lo t dr·ive .' 

I n the um m r o f I - 0 the L auren tide ompany operated two 
Cur i -buil H . .-z-.L Aying boa t fitted wi th Pa kard built Liberty 

-o h.p. en ine- . Iore than 16,000 mile were flown over this ter-
ritory and ome 000 photo!7Taph ecu red. The flying ervice 
of the firm, which wa e tabli hed earl in 1919 by Stuart Graham, 
an merican wh erved in the R oyal Na al . ir Service during the. 
war inclu eel in it acti,·itie" fi re patrol mapp.ing t imber cruis
ing general patr l, phot (7raphy, pa senger carrying and general 
sur e ·inrr of the Laurentide proper ties. 

The cVO H . .-2-L A incr boat were fl o,, n from Halifax to the 
n.orthern count r · by l\Ir~ Graham, hi s wife and a mechanic accom
panyincr him each ti me on the 6so-mile overland journey. The 
par carried in the Ayincr boat a canoe, paddle , a ilk tent ammu
nition fi hincr tackle blankets much food and cooking utensils, for 
it wa r ea lized that if a forced l-anding occurred it mi(7ht be weeks 
befo re the. party could make their w-ay back to ch ili zation . These 
p recautions have been continued, and no aircra ft e er sets out 0\ er 
the nor thern wood without such emergency equipment. During 
th i ver · hazardous trip Mrs. Graham acted as navigator. Arriv
ing at Grand M ere, Indians came for many miles to see the aircraft. 
T hey chr i tenecl them "Kitchi Ch hee" (big duck) , and "Big 
Ducks," the H. S.'s have remained. 

DrscovERING L osT LoG }AMS 

The two flying boats were at once put into service. Reporting 
fore st fires was given priority over other work and the fire protec
t ion aut;horities were notified without .delay. 

Besides this fire patrol work the operations of the two flying 
boats consisted mainly in transporting company officials between 
various camps and surveying logging operations from the air. Dur
ing the season 133 passengers, many of them women, were carried 
without accident of any kind, while more than 400 square miles 
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of territory have been covered in single trip . The Iog!?i ng man
ager of the firm made several trips to dete rmine ho w rap id!) th 
logs were coming down stream and in one ca. e he eli covered ev
eral million feet of logs which had jammed in an i a la ted ection 
and had remained unnoticed all winter. Had thi jam not been 
discovered it would have repre ented a cr reat lo to the com1 any 
besides 't:a.~sing a jam of other lao-s . F rom the a ir the ma nager wa 
able to estm1ate the numbei' of logs and determine the time it wou ld 
take. to saw them. All thi was done at a great aving in time, only 
hours being required for these cruises as again t many days fo r 
overland journeys. 

At one time it was necessa ry to make a boundary survey o f a 
district. The starting point was extremely difficult to locate. Had 
this work been done on the ground, tvventy-two mile of actual 
surveying would have been necessa ry in order to locate the point. 
One of the flying boats rapidly solved the problem by photographing 
three sides of the triangle necessary to locate the point and by aJ o 
taking views ·of the course of operations. The whole \\ ark '' as 
made possible through a few hours' flight and proved to be exact. 
When the land party went in thi s di strict, its work had been reduced 
from weeks to days and provisions, transported by aircraft, were 
found stored at every place the party was compelled to stop. 

On another occasion word \>vas received that a prospective buyer 
for a certain district would arrive within a few hours. An observer 
was sent up in a flying boat, photographs were taken, and fiv e hour 
later, when the buyer arrived, the company was able to handle 
the transaction with full information as to the land, the nature of 
the timber it carried, etc. An area. of rso square miles can be cov
ered in a three-hour fli ght by thi s method, whereas it requires a 
whole day to cover only ten miles on the g round. The advantages 
of aircraft over older methods are thus obvious. 

STAKING A CLAIM FROM TH E AIR 

Here is a part of Mr. Graham's report: 
"On July 22nd, with a crew of fCJur, including Mrs. Graham, who 

acted as cook to the party, a trip was made into the heart of the 
woods to stake out two mining claims for molybdenum. Never did 
such a conglomerate load leave an air station on a flying boat, 
with complete camping and surveying equipment, including a fold
ing canoe, blankets, two tents, fishing and hunting gear and, most 
unusual for the woods, a crate crf eggs and a couple of gallons of 
fresh milk which were carried without trouble. The trip on the 
ground ne~essitated a long detour requiring three days to perform, 



AERl L FOREST P ATROL 41 

but it took les than an hour by air. For four days we worked 
fro m day light t ill da rk blaz ing the line and marking the discovery 
and corner po t , and on the fifth dav, with a much diminished load 
o f [reig ht but an additiona l fifty pound of mineral pecimens, we 
broke camp a nd returned to ou r ba e hav ing done the ame work 
a round party would have perforn1ed, but our taff was less and 
we a ve abou t ix day in time. The \aim were adj acent and 
' et·e it ated bctw en tw fair\ · large lake . The had been located 
by a hunter but a the ou ntry wa not well knO\\ n and a a photo 
mo aic had a lread een made of the t rritor ' , thi wa furni heel 
the owner with the claim p t marked on the photograph rather 
than ending the u ual draw ing . 

B E.R\'ER EsTIMATE TAND F TIMBER 

" I n aerial urvey in the pul pwood indu try where spruce and 
bal. am fi r are the chief wood -ouo-ht for, it i not expe ted to 

etermine the exact timbe 1· land, but after making a sketch map 
of the country the burnt area, n1U -keg w.ind Ia h and timber specie:> 
are marked in and when this is pas eel to the crusier he is enabled 
to cro rio-ht to the t imber and make a correct estimate instead of 
spendi ng da over ' aluele s g round 1n sea rch of pulpwood. The 
arne re ult i obtained by making a photo mo aic of the country, 

the topographica l feat ures being correctly depicted , which is not 
po ible in a ketch map. Once the mosaic i obtained the supple-
1enting o f th e more accurate timber notes from the air is not very 

difficult and the result is a very valuable map." 

SEARCHING F OR TIMBER PESTS 

great amount of such aerial photo sun ey work was carried out 
by Mr. Graham's pa r ty ove r practically unmapped territory. One 
t rip extended over ten days, during which time a distance of 1 ,300 

miles was Aown and 400 miles of territory were mapped from the 
air. 

D uring these operations Dr. J. M. s,, ain and Ronald D. Craig, 
of the Commission of Conservation, Otta\va, made a trip over the 
spruce and fir tracts to determine the efficiency of locating the dev
a tating spruce bud-worm from the air. The case with which 
details of this kind may be seen from the air astounded both of 
these men and they decided that this was the only means of quickly 
locating the ravages of this insect. Dr. Swain later made an 
extended trip, following out the idea ·which he had formed during 
his former aerial journey. 

In order to supplement the operations of the two H. S.-2-L fly-
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ing boats, two Curtiss " Seagull " flying boat were added to th com
pany's fleet for u e in the lighter type o f work, while pec ia l t \\ in
motored airplanes are being studied to meet other requ irements 
peculiar to the Canadian woods. The Laurentide Compan · i con
structing an elaborate land and seaplane station at G rand 1\ fere, 
with hangars, workshops and living quarters for the fl y ing per onnel. 

At the same time other lumber companies, among them the -pan
ish River Pulp and Paper Company of Sault Ste. Marie ; the P rice 
Brothers Pulp and Paper Company, of Quebec, and the Brown 
Corporation, of Berlin, N. H., are planning flying ser ·ices o f their 
own. 

UsE OF AIRcR AFT IN S P ORT 

The Laurentian Club, the great sporting and hunting club of 
Canada, which maintains scores of club houses throughout the wild 
regions between the St. Lawrence and Hudson Bay, is organizing 
an airplane line for the transportation of members and guests between 
its various club houses. 

The cost of operating the large H. S.-2-L flying boats in the 
service of the Laurentide Company has been about $I.OO per mile 
of travel, while for the smaller Curtiss " Seagull " flying boats the cost 
was about so cents. The firm expects, however, to reduce costs 
considerably by a better utilization of its aircraft, including in one 
flight many duties. The actual cost of mapping has been about 
$6.oo per square mile for· a map containing all details at a scale 
of 400 feet to an inch, where an airplane was used for mapping 
only. By combining the map \Vork with other duties, such as fire 
patrol and transportation, the items of expense would be greatly 
reduced. But even at the highest figure stated the cost of mapping 
was far below that entailed by a la~d expedition. 

AIRCRAFT AN Am TO THE FARMER 

The Bureau of Entomology has for more than a year, through 
the courtesy of the U. S. Air Service, prosecuted its work of 
utilizing aircraft in the discovery of destruction of plant pests and 
it has met with great success. 

In certain notable examples airc·raft demonstrated their utility. 
They were particularly valuable in the scouting work necessary along 
the long stretches of the Rio Grande, on the Mexican border, where 
roads are poor and common means of transportation inadequate. 
They were used by the Bureau in scouting over territory infested 
by the Japanese beetle in the imrpediate vicinity of Riverton, N. ]., 
and ha~e enabled the observers to get a much better view of the 
territory than would be possible on the ground. 
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Th experience gained from the e ex periments hO\"i s conclusively 
tha t h airplane can be pu t to excellent u e in upplementing cot on 
un·ey work , part icul arly in determin ing the location of cotton fields 
itua ted in wooded and pa r ely etlled ountry, \\here they might 
lherwi e e cape detection . 

IR P L\r-;E I N r-.JrNE R E C E V\ ORK 

The Bureau of Mine in I 9 - 0 made preliminary plans for the 
util iza ion f ai rcraft in re cue work by quickly tran porting engi
neer- a nd ox'·"en appa ratu to mine disaste r . The U . S. Air 
en·ice mainta in plane at fc ook F ield, Dayton, Ohio, in readi-

ne to a i t the B ureau o f l ine afety tation at V incennes, Ind., 
in it r e cue work. 

The u reau of line district engineer at incennes i gathering 
data on po ible landing fie lds near the coal fields where the mine 
r e · cue airplane will be called upon to operate. It is realized that 
the g reate t difficulty confronting uch a ervice is the . erious lack 
o f airpo rts and landing field in that vic ini ty. To operate \\ ith any 
ce rtainl) o f ucce , mine re cue a irplanes \VOuld require landing 
field both at safety headquarters and at the mines. 

_To upplement the mapping \vork carried on by the Ci\ il Oper
atiOns Group of the . rmy A ir Ser ·ice, the B ureau of Mmes engi
neer - ha ·e been instructed to compile in the course of their field 
work comp rehensive data on the surface conditions near each mine 
visi ted and m ap places suitable for landing. This data will be sub
m itted to the Air Ser vice as fast as it accumulates ; thus in time 
comprehensive aerial maps of each mining district will be developed. 



CHAPTER V 

NEW MARINE USES FOR AIRCRAFT; SEAPLAN ES 0\i\ 
''THE EYES OF THE FISHING FLEET"; SE. LI N 
OPERATIONS IN THE ARCTIC; U. S. COAST G R D 
SAVES LIFE AND PROPERTY AT SEA. 

-

N EW uses for aircraft over the water, in addition to the trans-
port of goods and passengers, were revealed during 19 - 0 . 

It was discovered during the war that fighting aircra ft could 
discern objects beneath as well as on the surface of the sea and an 
inevitable development was the fish patrol which, in the few months 
of operation during 1920, was responsible for the elimination of 
much expense and a great increase in the hauls of the Atlantic and 
Pacific fishing fleets. 

Seaplanes that are seaworthy as well as airworthy now form an 
indispensable unit of the U . S. Coast Guard. At the single station 
operated during 1920, lives and property were saved by the flying 
guardsmen and the indications are that specially designed guns on 
seaplanes may in the future actually shoot lines to shipwrecked ves
sels or, if of sufficient size, such as the N. C.'s or F.-s's, even alight 
and remove passengers from the ship's life boats. 

AERIAL AID TO FISHERIES 

The Bureau of Fisheries, Naval Aviation and Coast Guard were 
instrumental during the year in developing fish-spotting to such a 
degree that commercial aircraft companies and fishing fleets are 
preparing to extend co-operation which has proved to be mutually 
beneficial. 

It appears that the idea originated in 1919, with the Gloucester, 
Mass., Board of Trade. Naval Aviation was quick to respond to a 
request for equipment and experimental observation flights were 
carried on from Cold Springs Inlet to the Delaware Breakwater, 
thence to Five Fathom Bank and return. The result was to convince 
all commercial interests and Government departments concerned. 

Since then fish-spotting from the air has been carried on also off 
the Virginian and Southern California Coasts. The Syd Chaplin 
aircraft interests, of Los Angeles, operated Curtiss seaplanes 

44 
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fo r ten month Patrols ha e al ·o been sent out by the aval 
1r tat ion at an D iego . Flight in connection with the men-

had n fleet , on the ea. t coa t, were made at fir t through the 
courte y f the N aval i r tation at Hampton R oads, Capt. S . H. R. 
Do le, mmand ing, bu t thi work will in th e f uture be done by 
private ompani e . 

Capt. D yle a count of 1920 ope rat ion is pa rticularly interest
ing . The . E. Davi Packing Company o f F leeton, a ., obtained 
the a i ta nee of the . ·a ·y Depar tment and deta iled one of its 
fi. henn n to act a potter in a ircraft . T he fi hermen f ound that 
be t r e ult in o fa r a menhaden were concerned, \\ere obtained 
at an a lti tude o f three to five hu_ndred feet, al though ex cellent vision 
was po sible a h igh a three thou an d feet . 

The da ily patrol was e tablished a t Hampton R oads on June 14. 
A t 5 . M. a n H . S.-2-L seaplane le ft the stat ion . The party con
i ted of pi lot, radio operator and potter. R adio apparatus was 

al o in tailed on the fi shing fl eet and a shore station was established 
at Fleeton. 

"In addition to radio," Capt. D oyle report , " the planes also car
ried international signal flags, "hich were flo\\ n from the bow of the 
seaplane, u pended f rom an eye-bolt and "eighted with lead. 
'quarecl char ts o f the coast were di vided into sections and these sec

tions into ub-div isions, the sections being lettered and the sub
clivi. ion numbered. \11 fishing vessels and planes were provided 
with cha r ts of thi s character. 

RADIO REPORTS ScHOOLs OF FisH 

" Due to the fact that co-operation was established with firms 
who ' 've re interested ex clusively in catching menhaden, no other 
kind of fi h were sought by the seaplanes although the spotter 
repo rted tha t he was able to easily spot blue and other kind of food 
fi sh. 

' Patrols were operated daily vvith the exception of Sundays and 
a f ew other days on which flying and fi shing operations were ham
pered by weather conditions, (mostly low visibility, due to fog and 
rain ) and from this it would seem logical to state that the planes 
can operate whenever it is possible for fishing vessels to put their 
small boat s and nets overboard. The patrols averaged four hours 
in dura tion. 

" At the beginning communication between planes and vessels was 
carried out entirely by flag signals, but was rather unsatisfactory 
as planes had to travel, in some cases, a distance of fifty or sixty 
miles to notify the vessels by flag-s of the location of schools of fish. 
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Very good results were later obtained through the medium of radio. 
''In a great many cases the vessels have been directed to bodie 

of fish which were within several mile o f them and of \ hich they 
had, apparently, no kno wledge. In many instances the entire fi h
ing fleet were found heading directly away from the fi h and would, 
undoubtedly, have lost the entire day if it had not been for the 
assistance rendered by the plane. 

''Summing up, it is the opinion at thi s station that aircra ft can 
be used to great advantage by the fi shing ind ustry and that the best 
type of plane would be similar to the Aeroma rine Niodel 40 or Cu r
tiss M. F., carrying five hours' fu el and radio equipment. T he 
duties of radio operator and spotter could be combined so tha t only 
two persons would be necessary to operate the machine. A certa in 
number of vessels in the fi shing fl eet should be eq uipped with radio 
and a shore radio station should also be establi shed." 

NEw AND LucRATivE FIELD 

The Bureau of Fisheries sees a new and lucra ti ve fi eld in spotting 
from the air. The Bureau's report, prepared especially for this 
Year Book is as follows: 

'' In a general way, a flight over any given reg ion in which fi sh
eries research work is to be carried on, gi ves the investigator an 
excellent idea of the character and extent of the region , much more 
vivid and detailed than any that could be obtained by charts, descrip
tions, or ordinary means of inspection. It places the natural fea
tures of the region in their proper perspective and relation to one 
another. It makes clear at once the inter-relation of land and 
water, and the character and extent of tida.J currents, which may be 
distinguished by their color, the eddies along their courses and by 
their reaction to the wind. Even when the observer considers him
self familiar with a given territory, the view from aircraft shows 
him clearly many things which were either unknown, or imperfectly 
understood before. And in the case of new territory, observation 
from aircraft if possible, should be an essential part of fisheries 
investigation work. 

''Besides the general value of such observation, in no other way 
can such a clear idea be obtained of the abundance or scarcity of 
fish of schooling species, and the characteristic appearance of the 
schools, as well as of all other forms of surface life. The location 
and extent of nets, number and position of fishing craft, and many 
other things relating to the fisheries, can be thus accurately observed 
in a mere fraction of the time that would be required in any other · 
way. It is earnestly recommended that workers for the Bu.reau 
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hould, wheneve r airc raft are available, upplement their observa
tion by a bird -e ·e-view of the region in which their work lies. 

' The mo t evident opportuni ty for the practical use of aircraft in 
the comm rcial fi herie at the present time lies in thei r employment 
a cout for the pur e-seine fi hermen, in the pursuit of such species 
a menhad n mackerel, bluefi h k·yac.k and other schooling fi sh. 
I n the ca e of the pri ng mackerel fishery it is believed that the use 
o £ airc raft would ave much time in locating the fi sh upon their 
fir t appearance a nd in enabling the fi hermeo to keep in touch with 
the fi h a they appeared further nort h. T he chief serv ice rendered 
would be notificat;on of the fi hermen of lhe general "icinity of the 
chool , and it would requi re actual trial and practice to determine 

hO\\ much could be done in directing fi hing vessels to particular 
chool by mean · of radio-telephone or other methods of signaling. 
It would appear that the menhaden fishery offers the most promis
ing field for ~"periment in thi direction. 

' 'The benefit to the fi bing fl eet \\ Ould be in time and fuel saved 
in the earch of fish , and the concentration of effort on large schools 
instead of wa ting time on small , scattered bunches of fish. It is 
qui te po ible a\ o that schools of large fat fish might be distin
gui ·bed from those of maller , leaner fish, although this ... -..ould require 
experience in observation. Another field for ex periment would lie 
in the guidance of fi shing stea mers to large schools not visible from 
the cro-strees, but plainly visible from ai rcraft, and communication 
by mean of '~ ireless telephone, marking buoys, or other devices, 
' hich would enable the boats to set the eine around the, to them, 
invisible fi sh. Such co-operation \\auld be of great advantage to 
the aval Air Service, as well as to the fishing interests, as it 
wou ld provide for the naval aviators excellent practice in scouting, 
stat ion finding, and communications." 

AIRCRAF T IN SEA L HUNTING 

T he successful use of aircraft in fisheries turns attention to kindred 
pursuits. The Newfoundland Government expected, early in 1921 , 

to have aircraft in operation in connection \Vith the sealing fleets of 
the north. The theory of operation is this: The aerial observer will 
spot a herd of seal. The machine then descends to the ice and the 
hunters make their kill. The pelts are stacked on the " ice pans," 
to be picked up by surface ships when navigation is possible. The 
pelt stacks are located from the air and collection thus facilitated. 
I t has been demonstrated that it is possible for a seaplane to alight 
on or take off from a snow field (see Aeromarine report in Chron
ology) and this proof is believed to be of peculiar significance in esti
mating future usefulness of aircraft in the Arctic. 
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LIF E s WI NG AT SEA 

Utilization of aircraf t in Coa ·t Guard work, \\ hich had been 
planned as far back as 19 r6, but which had b en cl layecl by the 
war, was brought about fin ally in the month o f eptember, I9- 0, 
when four H. S.-2-L seaplanes began operations a t Morehead City, 
N.C. 

Up to the time this volume '' ent to pre s m uch experimental 
\·vork had been accompli shed, demonstrating to the at i ·fac ti on o f 
the Coast Guard that aircra ft would unquestionably prov ide g reat 
assistance along the following lines:-

r. Saving life along the coast and at sea contig u us to the coa. t. 
2. Saving property along the coast and at sea contig uous to the 

coast. 
3· Enforcement of customs laws. 
4· Transporting Government official s where time is t!.e importa nt 

element or where other means of conveyance fa il. 
5· Fisheries patrol, assi sting commercial fl eets a long orth Caro

lina Coast. 
6. Reconnaissance of water and land a reas in surveying, mapping, 

etc., especially in connection with Coast Guard communica
tion system. 

The Coast Guard is indebted to Naval Aviation for the training 
of its personnel and use o f equipment. The N avy has turned ove r 
to the Coast Guard a number of surplus seaplanes from the aban
doned air station at Morehead, N . C. The State of N orth Carolina 
has placed at the disposal of the Guard, at nominal cost, a part of 
the tract of land once comprising the station. 

The area within the radius of operations of the aviation station 
at Morehead City extends from Cape Henry on the north to Cape 
Romaine on the south and to a di stance offshore of about one 
hundred miles. The location of the first station is particula rly for
tunate in that it is at a point 68 nautical miles from Cape Hatteras, 
13 nautical miles from Cape Lookout and 8o nautical miles from 
Cape Fear, the coast line between these points comprising one of 
the worst stretches of our coasts in point of number of marine 
disasters occurring on or off the coast. It is also an extent of coast 
line and inland waterway peculiarly inaccessible for officers of the 
service engaged in inspection and construction of beach units of 
the service and in the maintenance of the communication system. 

In the saving of life at sea by aircraft, the Coast Guard reports 
actual rescues of persons in the water. Instances have arisen when 
boats have foundered within sight of the Guard, but distance pre
cluded rescue by surface boat. Then it was that the seaplane, at 
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home equa lly on the water a 111 the air A w ·wif tly with succor. 
The comman ffic r of the 1\Iorehead tation tate that he lu 
arranO'ed f r th repor t' ng o t a cident and that he ha two plane 
read · f r em r en ·y u . 

It i fully expected that eaplane will , on the first opporturtity be 
the mean f a \·i ng life by c ntributing to the location of ve els in 
eli tre fir t by outirw, e ond by radi or dire t report and 
third , by car rying mean of r lie f. "In . ome a e ," the Coa t 

ua rd r eport , ' ' hould it pr ve impract icable to CTet a line to a 
ve el by mean of the beach !!Un aircra [t properly equipped might 

ffe t the purpo e de ired. T thi · nd a de ign of gea r has been 
developed and the te t to pro,·e it practicabili t · or to de' elop it 
ft: rlher will be unci rtaken hor tl . ' 

T he oa t uard i particu la rly impres eel ,, ]th the a s.istance 
aircra{ provide in earching f r derelict when the object of the 
search i within a rea onable eli tance of the coa t. The command
ina office r of the av iation tat ion would make ar rangements with 
the commanding officer o f cutte r at nea rby ports so as to be able 
to a i t them effect ively in earches. T he reco\ ery o f derelict 
under the e condit ion and their return to their m ners as well as 
their elimination as danger to nav igation can '' ell be clas ed as 
" sa' ing propert) ." 

The dutie of the Coast Guard in the pre\ ention of smuggling 
and the relation o f aircraft thereto are dealt with in the A ppendix. 



CHAPTER VI 

AERIAL PHOTOGRAPHY - ITS USES I N S RVEYI KG 
MAP MAKI NG, EXPLO RATIO , CITY P L AN NG, 
ETC. ; HOW AE RIAL MAPS A R E . fAD E 

AERIAL photography has been one of the richest contributor 
to the development of useful activities for aircra ft . 

So successful have been experiments conducted by the · 
S. Coast and Geodetic Survey, during 19 19 and 1920 , that it i 
planned, with the assistance of the U . S . Air Service, Naval Avia
tion and private operators, to revise, by means of aerial photog
raphy, the entire American shore line of ex isting cha rts of the 
Atlantic and Pacific Oceans. 

The aerial camera, during 1920, occupied an important pa rt in 
laying out commercial, postal and military routes over the "nited 
States and to Alaska; in making preliminary surveys of little kno wn 
regions in our island possessions; in locating railroad rights of way 
at far less expense and in a fraction of the time once required ; in 
exploration of Arctic and Antarctic regions, accomplishing in days 
what once would have occupied years; in urban uses, such as city 
planning, rail and water terminal improvements, real estate exploita
tion, fire insurance classification and the correction of congestion 
evils ; and, finally, in what is proving to be a most attractive and 
lucrative branch- the addition to art of beautiful views which 
could be obtained in no other way than from the air. 

A HERITAGE FROM THE W AR 

It was the war which revealed somewhat the possibilities of aerial 
photography. Aircraft operating under Brig. Gen. \iVilliam Mitchell, 
commander of American air forces at the front in France, frequently 
carried on photographic observation at 25 ,000 feet. Since the Armis
tice, equipment has been so improved that work is possible at 30,000 

feet. But important as was the part taken by aerial photography 
in the war, General Mitchell sees even greater opportunities in peace. 
"The most important element in the development of a country," 
he writes, '' is to have a good map of the country concerned, which 
will show how roads, railroads, paths, canals, or anything necessary 

so 
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for communications can be e tabli hed th rough it. In the U nited 
tate , le than ~o per cent of ou r area has adequate maps. In this 

countr there i no way by which mapping can be completed of the 
whole a r a f r many yea r except from the air, and with the proper 
di tribution of aerial mappi ng facilities th roughout the country we 
wiU be able to map everyth ing neces ar within three years." 

\ V RK Y \ ST AND G EODE'f1C S RVEY 

J:'he .fir t topographical experim nts with aircraft were made by 
the Coa t and ,eodetic ur vey in the ummer of 19 19 . In June 
and J ul ' of that yea r, at the reque t of the Survey, photographs of 
Atlantic City were taken :from \ ir ervice planes. Thi area was 
elected be au e it is characteristic o f much of the Atlantic coast 

line. Though e-xper imental in char acter the '' ork was of such 
value that the re ults a re now being utilized to rev ise existing charts 
of the -ew J er ey hore. 

The photograph were taken from an altitude of 7,000 feet from 
a 'K-r" mapping camera, u ing a len o f ro-inch focal length. 
The 'ndividual photograph were then as embled into a mosaic over 
a rouah control scheme. Study of these photographs b) members 
of the un e ·, accordinrr t a pecial ret ort p repared for thi s review, 
revealed interest ing possibili tie · in revision, especially along tho e 
section o£ the tlantic coast ,,\ here the shore li1ie is frequently 
changed by ac6on of the sea. -

D uring the a me period , a al Av iation, at its Key \ "'i/ est station, 
inve tigated the possibilities of aerial photography as an aid to 
hydrographic surveying. 

In March, 1920 , a single strip of photographs along the outer 
coast of ew J er sey was made for chart revision by the Air Service 
from an alt it ude of 10,000 feet, using a "K.:-r" camera with a 300 
mm. lens. 

T here are two methods, the Survey writes, used in reducing the 
photograph s to chart form. A strip mosaic limited to ten photo
graphs is assembled. This is compared with the latest topographic 
sheet of the area and if no discrepancies appear between control 
points, a tracing is made of the features wanted on the chart and 
thi s tracing is reduced photographically to scale. The second method 
differs in that , if discrepancies appear when the mosaic is compared 
with the sheet, a reduced photograph is made of the mosaic on the 
same scale as the topographic sheet. A direct comparison can then 
be made to locate the cause of error. The reduced photograph is 
then treated as an ordinary survey, and adjusted to the nearest 
cont rol points. 



52 AIRCRAFT YEA R BOOK 

In stating its intention to utili ze a ircraft in rev i ing the hore line 
charts of the Atlantic and Pacifi c ocean , the urve.; wr ite : "Ex per
iments to date appear to indicate that the exi ti ng method and 
apparatus are adequa te for revi sing the coast line or di st ing ui hable 
features that were shown on the original urvey." 

U RGENT NEED FO R BETTER MAPS 

On December 30th, 1919, there was created by executive orde r a 
Board of Surveys and Maps. The '' ork o f thi Board i to c -ordi 
nate the acti vities of the va rious map-making agencie of the go -rn 
ment and to endeavor to prevent unneces. a ry du plication. The 
Board functions by means of standing committee , on two of vvhi h 
representatives of the Air Service are se rv ing . The e a re the 
Committee on Information and the Commi ttee on P hotographic ur
veying. A number of tests are now in proo-re s to determine the 
further availability and economy of aerial photog raphy in map-mak
ing and aerial surveying. 

If w e are deficient in our maps for surface tra ffi c, it mu t be 
apparent that the lack is much more pronounced with rela tion to 
traffic through the air. E very pioneer fli ght made by se rvice a ir
craft has contributed something. There are three outstanding exam
ples in 1920. The first was the remarkable 8,ooo-mile recruiting 
flight which Commander A . C. R ead made in the fam ed . C.- 4 
flying boat down the A tlantic and Gulf coasts and up the Mi sissipp i 
and Ohio river valleys. 

One of the worst handicaps Commander Read encountered wa 
the lack of satisfactory maps. H e reported : "In the long amount 
of coastal work done, the charts of the coast line have been obse r ved 
to be fairly accurate. They are, however, sadly lacking in up-to
date information concerning land marks. \ iVhile running in a foo
along the coast of Louisiana a landing was made off a large town 
called Chiners Caminada, according to the chart. N o vestige of 
life was found. Later it was learned that the entire town had 
been wiped out by a hurricane and flood in 1893." 

The round trip flight to Alaska which Capt. St. Clair Street and 
Capt. Howard T. Douglas, with a squadron of four Air Service 
planes, made late in the summer, provided the Survey with new photo
graphs and data. It is expected that the Canadian government, which 
assigned a representative to accompany Capt. Douglas in his ground 
work through the Yukon, will co-operate with the American author
ities in map revision. 

''The recent flight to Alaska has covered areas impossible to 
cover by other means," is the comment of Gen. Mitchell, "and 



T he T im be r Cruiser Takes to the Air. Logs in River Ready to be Sorted. 
Below-Laurentide Flying Station, Grand Mere, Quebec. The flying boats are 

Curt iss H. S.-2s \Yith Packard-constructed Liberty Engines. 



Airplane in Fish Spotting. Curti'ss H. S.-2 taking off at Hampton Roads. 

Below-Setting up a Marine Corps Plane after a field had been cut from a 
jungle in Santo Domingo.-Photos, Naval Aviation and Aviation Section, 

Marine Corps. 
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brought to u knO\ ·ledge of the glacial formation , channels, moun
tain line , and rivers .in a plend.id way. In a country such as 
Ala ka the route for ca rryino- out ore from the m.ines and for 
ca rryi ng upplie to the eaboa rd in a time \\hen the country is 
froz en up and un uitable for winter t ravel can be found most readily 
by aeri al photography." 

E xi tino- map of British Columbia and .la ka are worth but 
little, in the opinion of Capt. treet. For hundreds of miles they 
Aew over territory '' hich had not even been mapped in a primitive 
fa hio n and through a ' a t region t he only available information 
came from trapper or miners. 

T he pilots of the erial fa il who fly da) in and day out as a 
matter of routine, defying weather which during the war would 
have dri\ en most machines to earth , ha\ e been compelled to " make" 
many of their own maps. They have recei\ ed much assistance 
through . ir Service Ai ght . The · have upplemented ordinary com
mercial maps ~' ith in formation which they themselves have gath
ered, and the re ult , if some adequate means of co-ordination can 
be effected, houlcl be the accumulation within a short time, of data 
covering the tran continental route "hich will be of much value 
to the Survl,'!y in correcting exi sting records. 

AIRCRAFT I N ExPLORATION 

In Chapter V, on "New Marine Uses for Aircraft," there is a 
hint of the utility of the flying machine in frigid zones. Already 
considerable progress has been made in aerial exploration in the 
far orth. Aerial photography and quick transportation are the 
chief contributions. 

In 1920 Capt. Daniel Owens conducted an expedition into Lab
rador. A Boston financier desired accurate information concern
ing timber resources. This im olved a survey of the land and a 
report as to .the best route for transporting the logs to tidewater. 

Capt. Owens had h venty-five men in h.is party. He and another 
pilot- William F. Kenny- purchased a Curtiss training type air
plane. Owing to the prolonged summer daylight they were able to 
work two shifts and consequently the Curtiss, which proved to be as 
adaptable to scientific uses as to Army training, was flown actually 
from eighteen to twenty hours a day. In ten days 15,000 pictures 
were taken, some with ordinary aerial cameras, others with motion 
picture equipment. In these ten days accurate information was 
obtained covering one and one-half million acres. How long would 
it have required to accomplish this work by ground methods? A 
conservative estimate is five years, assuming that a much larger 
party was employed. 
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Capt. Owens performed a hazardous task. In th e miles o f fore t 
over which he and M r . Kem; y flew there \\ ere very fe \\ clearings 
suitable for forced landings. But they had no trouble keeping a loft. 
In fact, the only accident that befell them was when theit· teamer 
crashed into an ice floe. 

The experience of the O wens party in mapping is similar to the 
work which is being done by the Laurentide Company in logg ing 
operations in Canada. ( See Chapter I V.) 

FLYI N G I N T HE ANT ARCTIC 

In October, 1920, there sailed from Norfolk, Va., a ship bearing 
the British Imperial Antarctic E x pedition, headed by J ohn L. Cope. 
Mr. Cope took with him a specially designed a irplane for use in hi s 
explorations. Several other planes a re now building and will be 
sent to the Antarctic base. 

The British party includes an experienced pilot who has endeav
ored to offset the difficulties of flying in ex tremely cold regions by 
enclosing the motor of his plane in an insulated chamber which can 
be heated to a satisfactory working temperature. The landing gea r 
is fit ted with skiis to permit running on snow or ice and a special 
"all-clear wind screen" is provided to prevent obstruction of view 
by snow. The hangar problem has been met, to a degree, by the 
fact that the planes have folding wings and can be stowed away in 
comparatively small quarters. The machine is especially equipped 
for photographic work and will carry, besides its crew of three 
men, a sledge, a tent, icepicks, a light hangar and food for three 
weeks. 

The Cope expedition proposes at first to map the western coast 
line of the ·weddell sea and later to complete the charting of the 
entire Antarctic coast region and, finally, to make a dash for the 
South Pole by air. This would involve a 360-mile flight from the 
base and would carry the aviators over a plateau at an altitude of 
I I,ooo feet. 

Aircraft are expected to cut down the time required for polar 
exploration, which has hitherto consumed years for a single trip. 
Because of the possibility of covering wide areas in a single day's 
flight, "flying time can be selected when bright sunshine renders con
ditions ideal for ·aerial photography. It is estimated that in three 
flights- 250 miles in one direction, 50 miles at a right angle to it 
and returning on a parallel to the outward course- it will be pos
sible to cover a stretch of coast which, to traverse in the old way 
by sledge, would require at least So days. 

Thus science takes to wing. 
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\I'll) I N THE TROPICS, Too 

The station records of the rmy and N aV) Air Ser ices reveal 
intere ting excur ions into the li ttle-known territory of our island 
po e ion . ear entral \merica for e.xample, there are thou
sands of islands which depend upon shallow-draft sail boats for 
c mmunication. Trips require man da sand but little intensive ex
ploration had been done. The all- eeing eye of the aerial camera has 
been turned upon these regions and a a result geographies are being 
improved. 

If continental nited tates i inadequately mapped, what of 
Hawaii and the Philippines? Flight are con tantly being made in 
he i land by our Service plane and full uti lization of the scientific 
re ults.of the. e tour awaits only more adequate co-ordination of our 
aerial .activities in \ ashington. 

LOC ATI NG A R \JLROAD BY AIR 

The ir Service, which is keen to aid commercial aeronautics in 
every "' ay pos ible, reports the following concerning the locating 
of a railroad in the Philippines b) means of aircraft: 

"Locati ng a railroad by airplane is the latest venture of the Third Aero 
Squadron, Camp Stotsenburg, Philippine I slands, and one long flight has 
enabled a railroad engineer to determine which one of three general routes 
will be uti li zed for the new road. The saving o£ many months and thou
sands o f dollars has resulted. Instead of three parties of locating engineers 
being sent ou t to make the preliminary survey only one will now be neces ary. 

" The Manila Railroad Company has planned the extension of its line from 
Cabanatuan through parts of the provinces o£ ueva Ecija and Nueva Viz
caya to Bayombong. Parts of the two provinces are very thinly settled and 
no comprehensive maps or surveys were available. 

"The military authorities are vitally interested in the e."\.-tension of the 
Manila Railroad Company line, and accordingly permission was obtained from 
the Commanding General, Philippine Department, to use a government air
plane on the preliminary reconnaissance trips. 

"The .first trip was made by Mr. E. S. Von Piontkowski, Chief Engineer, 
in a D. H.-4 piloted by Lieut. W. C. Maxwell, 3rd Aero Squadron. Lieut. 
Maxwell, with the railroad officials in the gunner's cockpit, passed over Mt. 
Arayet and then followed the Pampanga River until he picked up the rail
road line at Gapan. He followed the river from Cabanatuan on to Panta
bangan and over Mt. Pangloriahan, thence to Bayombong. 

"The railroad engineer on the return was enthusiastic over the trip, declar
ing that the single flight has saved him months of tedious work in running 
lines through difficult territory. Before his surveying party is sent he plans 
at least one additional reconnaissance trip." 

AIRCRAFT IN URBAN DEVELOPMENT 

It is many leagues from Philippine engineering to transportation 
problems in the heart of New York City or Chicago. Yet aircraft 
provide a common utility. 
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City planners who have long drummed into the unh eeding ea rs 
of the American public the wisdom of sta rting ne\\ ci t ies a right 
and remedying the old by applying a li ttle wisdom in the el i po a l 
of terminals, municipal buildings, residential di stri cts, sani tat ion fac il
ities, etc., have found in aircraft a propagandi st as well as a powerf ul 
servant. 

' ' There would be fewer opponents of city planning, could they 
see the average city as it actually is from the cockpi t of a n a ir
plane," says a writer in the A 'merican City JV!aga::: inc . " \ iew 
of a city from above gives to the city planner its appea rance a a 
whole. Some men have the rare gift of visuali zation and can con
struct the picture from a knowledge of its parts. The succes ful 
city planner must accomplish thi s by some means or other, because 
in the broad sense city planning di sregard concentration or deta il s 
and concerns itself primarily with the formation of the complete 
entity. The airplane does not give that con fusion of detail one 
is so apt to get on the ground, and the general plan stand sha rply out . 
Maps and drawings cannot give just this result because they cannot 
adequately differentiate the old buildings from the new, or, indeed, 
show anything except in a conventional and mechanical manner. 

"When a city-planning scheme is decided upon, it is rare that 
there are suitable plans or maps to guide one. Plans, as a rul e, 
are littered with streets projected, subdivi sions proposed , buildinas 
and improvements not existing on the ground. E verything that the 
map shows h~s to be verified before planning work can begin. 
Aerial photography avoids this by the production of a pictorial 
survey accurate to the very minute the picture is taken . The city 
planner making a flight over a city can correct his maps in the air , 
mark the limits of the built-up area, etc., and altogether form a 
fairly good estimate of the correctness of the maps. 

"From the air, the value of space, fresh air and light are realized 
much more than on the ground, where one is too near the picture 

·to comprehend it properly. And, again, parks, open spaces and 
trees are seen as distinguishing landmarks. Buildings seen in bulk 
suggest questions at once- open space? residences? adequate roads? 
factory locations ? and so on. One strives to reconcile all these fea
tures in the scheme of things. No amount of map study could 
place them in the same relationship one with the other and with 
the city as a whole." 

If not "town planning," then "town correction." Here, too, is 
where the aerial photographer is making good. The Fairchild 
Aerial Camera Corporation, to which the compilers of this volume 
are indebted for much information, states: 

---~~~-----~-------
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\"Ve recently took a erie o£ view of the congested areas of 
N w ork to how fo r the rner ican Red Cro the block a fte r 
bl ck of tenement building with no park· or playgrounds. A hun
dr d g round picture \\ ould not record what this one aerial view 
showed. 

" R eal estate i most advantageou ly shown by the aerial \ie\\ . 
The ew ork £~ e'ni11g Pa;st i one of the pioneers in thi s move
men t. £ , ery aturday the real es tate section of- the New York 
E 11i11g Post contain an aeri al' iew of ome new real estate devel-

pment. l\1an) engineering firm have had aerial views taken o f 
propectie . Insurance companie examin ing ri ks have found the 
aerial mo aic o f great value in revealing the cha racter and type of 
buildings, together with thei r surrounding ." 

T H E TECH "I Q "E OF L\ERI. L PHOTOGRAPHY 

Preceding ection o f th i chapter rna · have raised a question in 
the mind o f the reader ju t how aeri al photographs are made and 
applied not only to scientific but commercial problems. 

fajo r H . I'- . Max\~ ell , fo rme rly in charge of photographic train
ing of the B r it ish Royal ir Force and who since the ' ' ar has 
been engaged in commercial ae ri al photography, has contributed his 
v1ews : 

" There are two di stinct branches to this fascinat ing ' ' ork - ver
tical photographs taken direc tly above the object and oblique \ iews 
taken sidewi e, the latter called bird's-eye vie\· s." H e writes : 

" ·ertical photographs have been made of river and canal sys
tems harbor \•.rorks and ports, oil fi elds, ranches and fa rms, town 
sites, ra ilways, roads, treet car lines, plants, fac tories, etc. 

" R ivers \•vere depicted so that the currents, rocks, depths ( in 
shallow water ) condition of the banks, t rees, course and surround
ing country were plainly discerned. The constantly changing terrain 
~n the oil fields _and all approaches have been successfully mapped 
by the aerial camera. Mosaics of ranch lands have been made 
port raying grazing and cultivated areas, fences, dams, irrigation, 
t imber, nature of the terrain \·vhether hilly or fl at , condition of roads 
and tr ails and, in fact, everything that would require weeks by the 
old system. Yet the airplane photographer does it in a few hours. 

" Scale maps of cities involve many problems, because of the 
varying height of buildings and the multiplicity of streets which 
must be photographed at certain set times owing to shadows and 
difficulty in eliminating an accumulated error over long lines of 
streets and avenues. L arge cities are at present difficult to map in 
this manner, although it is only a matter of time and experience. 
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Cities 25 square miles in area have been mapped accurately, every 
possible detail being shown, even trees and shrubbery in the gardens. 

MAKING VERTICAL P H OTOGRAPHS 

"Three methods of making vertical photographs are, fir3t, matcl:t
ing and . joining the photographs, by which the mosaic is correct, 
but the scale may not be; second, carrying out a prelimina ry sur vey 
by triangulation so that definite, marked points will appear in each 
photograph and then making the mosaic from known measurements 
between these points ; third, building up a mosaic from actual survey 
data of the terrain. 

"The second and third methods cost three or four times as much 
as the first and, though they are suggested for accurate work, the 
first will prove satisfactory if care is taken, sometimes sca ling to 
r/soth inch error, which compares favorably with a majority of 
maps. 

"It is almost impossible to make a map or mosaic from aerial 
ph~tographs without a suspended camera, either controlled by hand 
or gyroscopically- and the latter at present cannot be practically 
carried out; a plane which not only gives a clear and uninterrupted 
view to the pilot (especially) and photographer but has a high speed 
and a ceiling of at least r6,ooo ft. which it can reach fully loaded 
in at least 30 minutes and maintain for at least three hours; a pilot 
who is not only a perfect flier, but can accurately fly a series of 
straight lines over country which has few if any prominent land 
marks, with a perfect and concise knowledge of map reading and 
cross country flying generally, and a certain amount of photographic 
knowledge; an aerial photographer with a steady hand and an abso
lute mastery of his camera under all conditions, a trained reader of 
maps, and all sorts of country and a· clear and concise knowledge 
of his object; a skilled surveying or civil engineer to arrange the 
scale and method of procedure and put resulting photographs into 
accurate map form. There is also required a skilled darkroom 
staff, probably the most important of which is the printer; for 
aerial negatives are nearly always a little uneven and if this is not 
corrected in the printing room, a resulting mosaic will look like a 
patchwork quilt rather than an evenly colored picture of the terrain. 

MAKING OBLIQUE PHOTOGRAPHS 

"There are many ways of making oblique photographs of scenery, 
real estate and properties, but there is only one way in which this 
sort of subject can be fully depicted and that is by flying around it 
at heights and over certain points which have been decided before-

..._._._ ~ ----- - _ __,_-'- - - - -- --' --'- -
- - -~- ---- - -- ----&....=.--...._ 
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hand and on knO\\ ing \\ hich, photographs can be obtained, giving 
any angle of ·ie\\ required. In thi way the result ing photos show 
the exten t, ize position, height. hape, and every detail of the 
building and gr und concerned in a '' ay which is so much better 
seen and ea ily comprehended, that a photo taken from the ground 

how no compari on. 
II go' ernment are intere ted in this work, but the . S. Army 

ir erv ice, without doubt, ha accompli .:hed more and progressed 
further in ol ing the man · int ri ate problems than the others, espe
cially in the su n e) and mapping divi ion· while its oblique work 
with the I on a f oru lens \\ill remain for some time the best that 
has been produced." 



CHAPTER VII 

AIRCRAFT THE NEW VEHICLE FOR NE\iVS GATHER
ING; HOW FLYING H AS A F FECTED T HE PLA N
NING AND EXECUTION O F MOTIO N P I CTURES. 

THE AIRPLANE AND THE N EWS 

T WENTIETH century journalism, dependent for success as 
it is on speed and enterprise in news gathering, has been 
influenced to no small degree by aircraft. A lways al ert 

for improvements in methods of circulating their publications and 
of presenting the news and photog raphs in a better manner, editors 
have begun to recognize in the airplane a servant able to do their 
bidding in numberless ways. In so many instances in x:_ecent years, 
notably 1920, have aircraft been of use to journalism that it will 
not be very long before the plane will become a necessity to the 
fourth estate in its varied activities. 

Leading newspapers, such as the New York Times, Tribun e, 
H erald, World, Evening Post and Globe; Boston Post, Philadelphia 
Ledger and Press; Chicago Tribune, Detroit N ews, Milwaukee 
Journal, St. Paul Press and N ews, Omaha Bee, Salt Lake Tr·ibune, 
Los Angeles Ex aminer and Times, San Francisco E.t·aminer, Bul
letin and Call-Post, Portland Journal and Se3Jttle Times, have es
pecially assigned reporters to keep in touch with and chronicle the 
latest developments in aviation. Many of these aerial journalists 
have " covered " their stories by airplane, undergoing varied and 
thrilling experiences in getting the news. It is safe to say that 
newspapers in almost every state in the union have employed the 
airplane for advertising, news gathering, aerial photography, the 
transmission of photographs and deliveries of the publications. 

PuBLICITY MAKES NEws 

When, in early 1919 the airplane, with its war developed pos
sibilities and peace time proposals, became available for the com
mercial needs of the people, many journals turned to it as a re
markable instrument for publicity. It is no doubt true that the 
editors at the inception of their use of aircraft had the advertising 
aspects of their experiments uppermost in their minds. When 
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Study of the Toronto Harbor Front.-Photo, Major H . K. Maxwell. 

Be low -Golf Course of Greenwich, Conn., Country Club.-Photo, Fairchild 
Ae rial Camera Corporation. 



Making "Desert Sand Storms" and "Arctic Blizzards" with the aid of airplane 
motors.-Photos, Goldwyn. 



New Yorl? Evening Post Speeds Circulation by Gallaudet " Liberty Tourist." 
B elo<c•-Arrival of Curtiss Aircraft Merchandise Express from New York to 

Minneapolis. 



Aerial of N iagara Falls by Major H. K . Maxwell. Belmc.~"Yi t. Adams of 
Cascade Range, taken from a Boeing ai rplane at 9,50:::1 fe et.-Photo 1920 

by Strang. 



THE NE\• EHICLE FOR NE\ ·s GATHERI NG 61 

the an Franci co B'lllletin, for example, sent a woman writer in a 
plane o er an Franci co Bay to drop wreaths on the deck of the 
ferry boat upon '' hich General Pershing toad and when it dis
patched another plane with a Thank giving turkey for the Faral
lone I lands, it is sel £-evident that the busines office as well as the 
news aatherincr column ''a erved. Similar benefits undoubtedly 
accrued to the bu ines depa rtment of the San Francisco Call-Post 
when it taged a peed contest in which an automobile, an airplane 
and a railroad trai n conte ted fo r fir t place. This trial brought 
out that a railroad t rain starting with a first edition of the paper 
and an automobile speeding "ith a econd edition could both be 
beaten over a 125-mile cour e by an airplane bearing a trurd edition. 
If these \\ere publicity features, the) were" ne\\ S" as well. 

The en ice of the airplane to the cit) edi to r in his task of gather
ing the happening of the da) is of comparatively recent origin. 
T he hi to ry of thi new adjunct of the "city room •• has been an 
ab orbingly interesting one, hO\\ ever. One of the fir t instances 
of a bi t of genuine aerial reporting was that perfom1ed in connec
tion with the burning of the U. . A rmy Tran port Mt . Vernon, 
which caught afire sao miles from San Franci co. vVill.is T. Chap
man of the San Francisco Call-Post with a staff photographer, 
flew OLtt to the burning steamer in a plane, visualized the situation 
and on the way back ·wrote his story on a typewriter in the clouds, 
thus coring a well earned " scoop " over the competitive papers 
of the city. 

ASSO CI ATED PRESS TILIZES AIRCRAFT 

Recognizing the efficiency of the flying machine, Harold Martin, 
ea tern superintendent of the Associated Press, chartered a Curtiss 
" eagull" to aid in "covering" the America's Cup Races off Sandy 
H ook in July, 1920. Robert vVright, of the Associated Press staff, 
wrote uch a vivid description of the races as he viewed them from 
the sky that his stories were published in practically all newspapers 
of the agency's membership. 

T he New York ·office of the Associated Press felt that the utiliza
tion of aircraft was epochal and sent broadcast an announcement 
in which it was stated: 

" Whereas I 7 years ago, when the last International Yachting 
Classic \>vas held, the Associated Press covered the event from 
ship and shore, this year it is reporting the races from land, sea 
and air, by wireless telephone and land wire." 

Among other newspaper men whose names are familiar to the pub
lic by reason of their journalistic adventures in the air are Jesse 
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Butcher of the New York Ti1nes, Jack Binns, ew York Tt·ibtme, 
J. Earl Clauson and Harold vVengler, 1 -ew York Wm·ld, Richard J. 
Watkins, New York H erald, Gene Fowler, N ew York Awcrica·11 , 
Gordon Lamont, New York Even-ing Post, F rank H ill , N e\\ York 
Globe, Stanley Prenosil, Associated Press, Tom H andley, N ew York 
Telegraph, Floyd MacGriff, International e\VS Service, T heodore 
E. Hedlund Boston Post, W111iam D. Tipton, Baltimore S un, fo r
row Krum, Chicago T ribune, Bogart Rogers, L os Angeles E xa m
iner, and Bill Henry, Los Angeles Tim.es. 

Another example of journalistic enterprise was tha t of the St. 
Paul Dispatch and Pioneer Press in sending a plane to get the 
details of a cyclone which had swept a di ~trict 500 miles fro m 
Minnesota City and destroyed means of quick m il or road trans
portation. 

Many other instances, such as the reporting of the \1\ orld's Serie::. 
by the Philadelphia L edger, could be cited to show how the fl y ing 
machine has served the newspaper as no other agency could. The 
future use of the airplane by the editor will only be limited by the 
exi:ent to which airports are developed. Newspaper reporters pe r
form their work under great pressure; speed is their watch word 
and they cannot take anything for granted. The news gatherer 
has not the time to investigate if a certain town or city has a 
landing field. He must have definite information that such is 
the case before he can employ the plane to get him to hi s 
destination. 

NEWS PHOTOS FROM THE AIR 

Th~ fact that the pictorial end of news getting has progressed 
more rapidly than the reportorial may properly be ascribed to the 
ability of the aerial press photographer to do his work without 
landing. With the supply of war pictures rapidly diminishing, the 
editors of the picture supplements, a feature of many of our lead
ing journals, have welcomed the advent of the flying machine to 
provide them with noveJ.ties in the way of photographs. Many of 
these pictures have been supplied by Air Service a11d professional 
flyers who have taken up this work as a vocation. 

Sky views of estates, beautiful homes, inspiring bits of scenery 
and cities have found -their way into the picture supplements in 
recent months. Special photographers were sent over the stadia 
where the collegiate football and World's Series games were played 
to snap views of the crowds and plays. The field of aerial photog
raphy has unlimited possibilities and the newspapers are not un
mindful of them. 
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SPEEDI NG . p D ELIVER'; 

For every photograph which a irplanes have caught and carried 
to new paper , they have tran ported hundreds of copies of the 
publication them elves. 111e sa ing in time in bringing the paper 
to its readers by the a irplane is incredible in orne instances . The 
1'\ew York Times sensat ionally demonstrated this when it delivered 
everal hu ndred copies of its fi rst ed ition to the R epublican Na

tional Convention in Chicago on the ame date of issue. Or
dinaril y, by ra il , the Times would reach Chicago the fo\lo,, ing day, 
or eighteen hours later. Delegates to the Com ention who were 
handed copies of the paper could ha rdly believe their eyes and 
many of them ent telegrams o f congratulation on the feat to the 
publ isher . 

o, too, the · ew York E~ e·11i·Hg P ost, which on several occasions 
utilized airc raft in delivery. One, when rail and water transporta
t ion was ti ed up by strikes, an Aeromarine flying boat carried an 
edition of the P ost fa r into ew J ersey, giving subscribers de
live ry quicke r than unde r ordinary circumstances. Again, when 
F ran klin D. R oosevel-t , Democratic V ice-Presidential nominee, was 
notified, a Gallaudet land plane carried a special edition to Pough
keepsie. 

The Cle\ eland Plain Deale·r in September, 1919, made deliveries 
to all pa rts of O hio by means of a ircraft. It established a record of 
67 minutes betw een Cleveland and Akron. The Denver Post made 
eve ral deli veries throughout northern Colorado, while the Oregon 

Sunday 1 ourna.l similarly used the airplane in carrying its i sue to 
Astoria. The Pittsburgh Press on October 9, 1920, delivered 200 
copies of its paper by air to Altoona, Pa. 

These instances have been chosen from scores of others where 
the airplane has demonstrated its \·vorth as a circulation medium. 
T hi s use of -aircraft is still embryonic, but as time goes on there is 
no doubt that publishers will avail themselves to a greater degree 
of its benefits as a quick and certain carrier. 

Summing up the relation of aircraft to the press it may be stated 
that aviation as a unit has proven its absolute efficiency. It slashes 
time, bringing •the news to the reader of newspapers hours earlier 
than otherwise could be possible. It has opened up a new source 
of pictorial news and ways of " covering " events. \iVhile, earlier 
in the game, editors hesitated to permit their reporters to go aloft 
on assignments, the lack of accidents have given them a confidence 
in the safety of aircraft. Could the proper support, however, be 
extended to a movement to bring about the accomplishment of a 
unification of such air traffic facilities that now exist and for the 
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intelligent promotion of landing fields through or under centralized 
Federal control, it is highly probable that the pres will adapt the 
airplane to its needs to a greater degree. 

AIRCRAFT AND THE MOTION PICTURE I N DUSTRY 

Aircraft were quickly adopted by the motion picture industry as 
a medium for advertising and publicity; as an adjunct in manu
facture or staging; and as an important factor in the transportation 
of the fini shed product. 

Practically since the Armistice, aircraft have been used in an 
increasing degree for the making of travellogues ; they have to 
be used like automobiles and trains as part of film dramas ; they 
have brought to the reels greater novelty and beauty of scene taking 
in addition an almost human part in the action. 

Next to the newspaper, the motion picture is possibly the most 
effective medium for publicity. Yet the motion picture companie9 
have found aircraft as productive of resul·ts in advertising their 
own products as in furnishing pu!Jlicity for other activities. As 
far back as 1\'hrch, I9I9, Dorothy Dalton opened P aramount vVeek 
by airplane, and by the summer of 1920, such films as " The Great 
Air Robbery" were accompanied by airplanes in dozens of cities 

"They have proved a most powerful factor," states the Asso
ciated First National Pictures, Inc., " in assisting the exhibitor to 
advertise coming attractions." Mary Pickford in " Daddy Long
legs," a First National attraction, has been advertised in many 
places by handbills scattered from the air. 

Theatre owners in various parts of the country have found air
craft of grea<t value and one at least, at New Brunswick, N. ]., 
has procured a machine and established a flying station as a regu
lar part of his business. 

Aircraft have performed a double duty in news weeklies and 
travellogues. They have been the means of obtai~ing the picture 
and have frequently formed the main attraction in the feature 
themselves. The Pathe Exchange has consistently used aircraft in 
filming interesting pictures and important events. The President's 
departure for Europe on the George Washington in January, 1919, 
was filmed from seaplanes. Air views have been made throughout 
the world, and places hitherto inaccessible to the photographer 
in their grander aspect, such as Yosemite Valley, the peaks of 
Yellowstone National Park, Mt. Rainier, Mt. Lassen, the Alps 
and the Andes. Horse races, automobile races, baseball and foot
ball games, tennis · matches, etc., have been subjects for aerial 
photography and film weeklies. ·The 1919 and 1920 World's Series · 
baseball games were taken from the air. 
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o quick were the motion pichtre producers to adopt the air
plane as a mechanical aid in the taking of picture that film stars 
had carcely had their fir t air rides before they were ca1\ed upon 
to fly in earnest. Omer Locklear and other pilots .flew in serious 
aeri al film dramas. The ' Eagle's Eye" was an intere ting stunt 
drama. ' The Great Air Robbery," featuring Orner Locklear and 
Francesca Billington, \\a perhaps the fir ·t successful attempt at 
landing flying and a good tory into a homogeneous artistict product. 
The s ociated Fir t N a tiona! Picture Inc., the fetro Pictures 
Corporation Da id ·ark Griffith The Goldwyn Film Company, 
the elzni k Pictures Corporation and the "ni ersal Film Manu
facturing Company ha e produced pictures in which flying has 
been an e sential part of the action. 

The Curtiss " vion," three-motored ' Eagle" t) pe eight-passenger 
land plane used in passenger work beh ·een Los Angeles and San 
Francisco, was filmed in " The Furnace," vVilliam D. Taylor's 
pecial production for Realart. 

Small airship , blimps, have also been u ed by motion picture 
concerns both as outlook for the filmer and as dramatic elements. 
In " Just Out of College," the hero, played by Jack Pickford, ad
vertises Bingo pickles successfully by using his lighter-than-air 
craft. 

The Mar. hall Neilan Production Company of Los Angeles suc
cessfully employed a Pony Blimp which they had rented from 
the Goodyear Tire & Rubber Company for getting large-sized views 
of battle scenes staged for the film " Custer's Last Stand." The 
airship, during the taking of the picture, vvas exposed to snowstorms, 
but operated successfully in spite of the fact that no shelter ' 'vas 
available. The result was that the film concern purchased the air
ship and intends to use it in filming big battle scenes in the future. 

Aircraft are also used to produce auxiliary scenic effects. The 
airplane propeller in action sends forth a formidable gust of air. 
This has been utilized to create for pictorial effects blasts of wind, 
rain, sand and snowstorms, to simulate forest fires, eta. The 
fuselage of the machine, containing the motor with the attached 
propeller is used for this purpose, and effects are obtained that 
otherwis~ would be impossible. The light during a genuine storm 
of any kmd is apt to be too poor for pictures. " Had they waited 
for a real snowstorm," says the Goldwyn Company of the directors 
of "The North vVind's J\hlice," " it would have been impos3ible 
to photograph it because of the dimmed light." 

The Associated First National Pictures, Inc., says, " The air
plane motor has solved this production problem (that of storms) 
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in conjunction with elaborate hydraulic effects and light. The 
trees now bend before the gale created by- a powerful airplane 
motor, leaves quiver, and the fury of the elements is depicted with 
amazing realism." 

In viewing the enormous number of motion pictures displayed 
each week, the thought is suggested that the directors must have 
a serious problem in obtaining suitable sites for the production of 
each new undertaking. The location scout of the past has had 
to do his work on foot or in motor car, and consequently has been 
handicapped where great areas had to be surveyed. H ere is where 
the airplane provided a solution. Some time ago, Marshall Neilan 
of Associated First National Pictures, flew with Emery Roge rs 
as pilot, from Los Angeles to Glacier National Park. They sought 
suitable locations for the filming of " Pards," a new film story of 
the far west. Not only were the locations found but it was 
demonstrated that aircraft could be suitably used on outings, for 
1\fr. Neilan carried with him a complete camping kit and supplies, 
operating independent of any other kind of transportation. Those 
who remember the lovely scenes in V iola Dc.na's " The \t\ illow 
Tree," will find added interest -in the fact that the IVIetro directors 
employed aircraf.t to survey Catalina Island. Airplanes in trans
portation were also utilized by the Metro Studios in connect-ion 
with the "Four Horsemen of the Apocalypse." This great picture 
was taken largely in the San F ernando Vall ey, near Los Angeles. 
Five thousand people were employed, and it was not always possible 
to tell when they would be needed. To transport them in the 
morning and then hold them all day was too expensive. Accord
ingly the directors hit upon the plan of utilizing aircraft to fly over 
the San Fernando range to the city and carry the word when 
everything was ready. 

A mountain location was needed in a new Mary Miles Minter 
production for Realart. The director was taken aloft to scout the 
California mountains. . He required a stream winding in a certain 
way with hills and trees in the background in a certain position. 
To find such a combination w-ith an ordinary conveyance would 
have been impossible, hence literally the bird's-eye-view or more 
truthfully speaking, the airplane view. 

In the opinion of Jerome Lachenbrouch of the Goldwyn Studios, 
" The time will soon be at hand when the airplane scout will go off 
daily on his photograph searches for new locations.'' 

~- Literally hundreds of instances could be cited where motion 
picture theatres have transported films where express or mail serv
Ices have failed. The high cost of transportation by air, when 
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such emergenC) trips ''ere made d.id not enter into the situation 
becau e the theatres stood to lose e\ er) thing they had invested 
unl e the film for \\ hich the) had purchased the exhibiting right, 
'' a recei\ ed at the .tjme called for. This package-carrying feature 
ha been greatly timulated through the extension of the Aerial 

I! ail. 
Following is a partial li t of film in \ hich aircraft assisted in 

the making: 

All oul s E~ e, Realart film. 'sed in sto rm scene. 
Are A ll f en Alike? 1Vletro film, featuring May Allison. Airplane useJ in 

action. 
Bes t of Lu ck, Th e, l\ [etro film, fe aturing Jack Holt and Kathryn Adams . 

. i rp lane used in action. 
Bod)' a11d S oul, Metro fi lm, featuring \l ice Lake. Airplane used to locate 

scenes. 
Eagle's E)e, Th e; Associated First National Film. Airplane used in action. 
Fall of Babylo1n, The, Griffith fi lm. A irplane used in action. 
Fib, T he Selznick film. Airplane used in action. 
Fly i11g Pat, Griffith film , featuring Dorothy Gish. Airplane used in action. 
F our H orsem en of th e 1pocal)'pse, Th e, Metro film. Airplane used to lo-

cate scenes, bringing supplies, etc. 
Fo.~: 1\ ews Trav cllog ues, Yosemite alley, etc., made from airplanes. 
F zmzace, Th e, Realart Pictures Corp. Hone) mooning through Europe in a 

Curtiss Eagle, "Avion." 
Go and Get It, Associated First National Film, featuring Pat 0' Ialley. 

Airplane used in action. 
Great A ir Robbery, The, Universal film, featuring Orner Locklear. The Air

plane used in action. 
i11tenzational U11i~ ersal E:~~cha11g e, Current Events filmed by airplane. 
Ja ck Kni.fe Man, Th e, Associated First National film. Airplane motor used 

for storm effects. 
!11St Out of College, Goldwyn film, featuring Jack Pickford. Blimps used 

in action. 
M a1·ried Life, Associated First National film. Airplane used in action. 
N omads of the North, Associated First N a tiona! film. Airplane used for 

storm effect. 
iVorth W ind's .Malice, Goldwyn film. Airplane motor used for storm effects. 
Pards, Associated First National picture. Airplane used to locate scenes, 

and in action. 
Pathe N ews, Airplane used in filming dozens of air travellogues, interesting 

events, etc. 
Polly of the Storm Cou.ntry, Associated First National Film. Airplane 

used for storm effects. 
Scoffer, The, Associated First National film. Airplane used for storm 

effects. 
This Is the Life, Goldwyn film. Airplane used in action. 
Unseen Forces, Associated First National film. Airplane motor used for 

storm effects. 
Way Down East, Griffith film. Airplane used in action. 
What vVomen Lov e, Associated First National Film, featuring- Annette 

Kellerman. Airplane used in action. 
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Willow Y.ree, The, Metro film, featuring Viola Dana. Airplane used in 
locating scenes. 

Woman in His HOft.se, The, Associated First National. Airplane motor 
used in storm. 

Yesterday's Wife, Selznick film. Airplane used in action. 



Covering News by Airplane. International Yacht Races. Resolute and Sha·mrock 
passing the starting ship.-Photo, U. S. Air Service. Below-Cyclone at 
Fergus Falls, }.1Iinn. A Curtiss biplane carried St. Panl Dispatch reporter and 

photographer to the scene. 
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CH PTER V III 

I l :IPERATI E EED FOR HIMEDI ATE FEDERAL CON-
TROL 01~ THE - IR; CTION U RGED BY STATES, 
L E DIN AERON \ TIC . L, LEG L ND DEFENSE 
B DIE - ; . "ALY IS OF I NTERNATIO AL AERIAL 

Ot\YE 'TION 

T HE progress of \mer-lean aeronautics \\as seriously delayed in 
1920 through the lack of competent national regulation. 
The fact that the International _ erial Convention was linked 

up wi th purely political problems growing out of the war, contrib
uted to the fai lure to bring the subject before Congress. 

T he aircraft industry, abruptly di\ orced from military activity, 
struggled to e tab\i _h it elf in commerce. Flying utilized in war
f are, , ·hen the national need overrides all else, is one thing; the art 
applied to peace, \\hen profit and loss and public safety govern, is 
qui te another. Modern business development depends largely upon 
credit and insurance, "hile pem1anent success in the operation of 
any transportation enterprise can be assured only if the public is 
protected again t injury or property damage that may be caused 
by the u e of unfit equipment or unskilled crews, or both. 

America can not hope to build up a great aerial reserve for pur
poses of national defense until proper legislation assures capital that 
it is entering a business project instead of a romantic adventure and 
rates of insurance are likely to remain unsatisfactory so long as no 
competent Federal agency exists to determine the airworthiness of 
craft or the competency of pilots. 

That there were in operation in the U nited States in 1920 nearly 
100 aerial transport companies is evidence of the efforts which the 
industry has made to maintain constructive supervision. But this 
can only be a temporary expedient, which should be promptly fol
lowed by suitable legislation. 

Therefore the Manufacturers Aircraft Association has co-operated 
with the American Bar Association, the Aero Club of America, the 
National Aircraft Underwriters Association, and other bodies in 
urging immediate relief. The American Legion, supplementing its 
declaration in favor of a separate department of the Air, for reasons 
of national defense, also urged, at its convention in September, in 

6g 

-- --~~-------------------~~~-· 
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Cieveland, the prompt consideration of aerial legislation by Congress. 
In the absence of Federal control, demands were made that states 

or municipalities should act. But tempered thought, in such instances 
as that of New York, led the legislatures not only to refrain from 
confusing the situation with state laws, but actually to memorialize 
Congress for prompt relief. 

The aeronautical organizations, too, were active, and similar reso
lutions were adopted in January in Chicago by the Mississippi Valley 
Aviation Clubs Association, and by a conference at the Hamilton 
Club of Chicago; and in April in San Francisco, by the Pacific 
Aeronautical Association.1 

AMERICAN BAR AssociATION AcTs 

At a conference of State and Local Bar Associations of America, 
held in .t\ugust, I9I9, in Boston, in anticipation of the meeting of 
the American Bar Association, a resolution was adopted declaring 
it to be the sense of the conference that jurisdiction of aeronautics 
and aerography lay properly in admiralty, with limited reservations 
in favor of the common law. A committee consisting of the fol
lowing w~s formed : 

William Velpeau Rooker, Indianapolis, Ind. 
Simeon E. Baldwin, New Haven, Conn . 
John P. Briscoe, Prince Frederick, Md. 
Stiles W. Burr, St. Paul, Minn. 
R. E. L. Saner, Dallas, Texas. 

Mr. Rooker at once undertook extensive circularization of all 
interests connected with aeronautics, and as a result, on July r, 1920, 

he reported : 

"It appears that throughout the United States there is intense interest in 
the subject we have in hand. This interest has been evidenced in many 
cases by the appointment of municipal and other commissions to investigate 
and report conclusions in respect of aviation and aerography as affecting 
jurisprudence and the political rights of people and communities. In many 
instances expression of the conclusions of these investigators has been made 
apparent in municipal ordinances and regulations affecting aerial navigation 
and prohibiting the use of the air over cities for navigation. In some of the 
states statutory provisions are in effect. These statutory provisions generally 
pertain to the police regulation of aviation, and attempt to save the political 
rights of the states. 

"The manufacturers of air craft are pursuing investigations along lines 
which embrace not only the jurisprudence of aviation, but also fiscal and 
mechanical matters. 

"The Federal Government is active through various agencies in its endeavor 
to ascertain and solve numerous problems affecting aviation and aerography, 
including the matter of jurisprudence. 

1 See Chronology and Appendix. 
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" ·niYersities are working on the subject through their geometricians, 
a stronomers, physicists, economists and other agencies. 

" A survey of the situation proves that aeronautics is a fact now in our 
presence, and one which commands the most li vely interest of society .... " 

\ ith reference to the International Aerial Convention, Mr. Rooker 
wrote: 

"If the nited Sta tes shall become signatory to the convention it will 
become the foundation of a body of law governing aerial activity in this 
country." 

1r. Rooker prosecuted a '·ork, the value of "hich to the nation 
and the art is difficult to adequately estimate. His was a prelim
inary survey which pre ents the ubject in it broader aspects and 
enable those who \ ·ish to study our aerial legislative needs to 
approach the task intelligently. 

M r. Rooker's committee informally reported at the American Bar 
Association meeting in St. Louis ugust 20. The committee, he 
stated , wa of " the opinion that the jurisprudence of aeronautics, 
aerography and aerophony were in admiralty and therefore within 
the po·wers of the Federal Government, as distinguished from the 
states." 

INTERNATIONAL AERIAL CONVENTION 

In the Appendix will be found the complete text of the Interna
tional Aerial Convention. It is thought advisable, however, to sum
marize the Convention in this chapter so as to make possible a clearer 
interpretation of the document and the steps which preceded it. 

It is conceded by those competent to judge that the International 
Aerial Convention should become the foundation of our national 
code of the air. The convention will become effective, insofar as 
we are concerned, when Congress ratifies the signatures of the Amer
ican representatives. This ratification may be made subject to an 
amendment to the Convention in the spirit of the American reserva
tions. 

Ratification of , the Convention, or the adoption of a national code 
of the air will make necessary the creation of a Federal Government 
Agency competent to promulgate and administer the " rules of the 
air." 

The principal efforts toward the drafting and adoption of an inter
national code of the air, prior to the war, were made between I9IO 

and I9I3 by the International Aeronautical Federation and by the 
International Juridical Association, when these authoritative bodies 
elaborated at their annual congresses a set of regulations which 
should apply to the control of international air navigation. 
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However, no general understanding was brought about until af ter 
the great war. The Peace Conference created an Aeronautical Com
mission which was directed to draft a Convention for the Regulation 
of Air Navigation to which all the twenty-seven A llied and Asso
ciated Powers were to become signatories. October 13, I9 I9, dele
gates representing sixteen of the Allied and As ·ociated P owers 
signed the original draft of the Convention for the R egulat ion of 
Air Navigation. These powers are:- Belgium, Bolivia, Brazil, the 
British Empire, China, Cuba, Czecho-Slovakia, E cuador, France, 
Italy, Panama, Poland, Portugal, Roumania, Siam and U ruguay. 

Several Powers- among them the U nited States and J apan
having made reservations to certain provisions of the Convention, 
the latter was amended to insure an agreed text. The amended 
Convention was signed on May JI, I920, by the eleven Allied and 
Associated Powers which had not previously become parties to it , 
the United States signing with certain reservations which will be 
dealt with tiel ow. The other signatory states comprise :- Greece, 
Guatemala, Hayti, Hedjaz, Honduras, Japan, Liberia, N icaragua, 
Peru and the Serb-Croat-Slovene State. 

PRINCIPAL PROVISIONS OF THE CONVENTION 
The Convention, as amended, consists of nine chapters compris

ing forty-three articles which constitute the fundamental text of the 
document, and of eight annexes, which afford a technical interpre
tation to some of the provisions of the Convention. While the pro
visions of the Annexes may be modified by the International Commis
sion for Air Navigation which the Convention provides for under the 
direction of the League of Nations, any modification of the articles 
of the Convention can be proposed for adoption by the Commission 
for Air Navigation only i·f it has been approved by at least two-thirds 
of the signatory Powers. 

GENERAL PRINCIPLES 

Chapter I, (Arttcles r -4) dealing with general principles, recog
nizes that each country has absolute sovereignty over the air space 
above its territory and its dependencies, and the territorial waters of 
both. Aircraft of the contracting States are granted freedom of 
passage over the national territory provided the provisions of the 
Convention are observed. But if a State prohibits aircraft of the 
other contracting States from flying over certain areas of its terri
tory, this prohibition must equally apply to its own private aircraft. 

The 1Jnited States ·objected to this latter provision, making the 
following reservations : 

"The United States expressly reserves, with regard to Article 
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3, the right to permit its private aircraft to fly over areas over which 
pri ate aircra ft o f other contracting States may be forbidden to fly 
b) the Ia' ·. of the nited tates, any provision of said Article 3 
to the contrary not \~ ithstanding." 

NATIO NA LITY OF A lRCRAFT 

Chapte r II including rticle 5 to 10, deals with the nationality 
o f aircra ft. . r ticle 5 provides _that no contracting State shall, 
except b a spec ial and temporary authorization, permit the flight 
above it te rritor of an a ircraft which does not possess the national
ity of a contractina State. 

This art icle elici ted objections from several States, because its 
prO\ 1s1on would actually bar aerial intercourse between contract
ing and non-contracting States. This provision was made to pre
vent aerial t raffic wi th the Central Powers until the latter would be 
permi tted to adhere to the Convention, and also to force those 
States which had remained neutral during the Great \ i\ ar to adhere 
to the Convention. . 

The U nited States and Canada both objected to this article on the 
ground that it '' ould hamper air navigation betw~en the countries 
in the i\lestern Hemisphere, several of which are not parties to the 
Convention. Hence in its reservation the United States '' reserves 
the right to enter into special t reaties, conventions, and agreements 
regarding air navigation with the Dominion of Canada, and (or) 
any country in the VI/estern H emisphere if such Dominion and (or) 
country be not a party to this Convention." 

The Canadian reservation to this article, aiming at a reciprocity 
arrangement with the U nited States, reads:-

"Although the United States may not be a party to the Con
vention, Canada may make arrangements with the United States 
permitting the flying of aircraft which, by terms of the Convention, 
might be legally registered." 

The Dominion of Canada also objected to the compulsory regist.ra
tion of kites and captive balloons which is implied by their coming 
under the generic term " aircraft." 

Several neutral countries of Europe objected to Article 5 on the 
ground that it would compel them to prevent the flight over their 
territories of aircraft of the late enemy countries until such time 
as the latter also became parties to the Convention. In the case 
of the Allies the same difficulty would not arise because the Peace 
Treaties grant them the right of flying over the late enemy coun
t ries without reciprocity. 

In order to meet this objective of neutral countries, a Protocol to 
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the Convention was drawn up by the Council of Ambassadors, on 
the recommendation of the Aeronautical Commission in Pa ri s, 
whereby a State which has accepted the Convention in other pai-tic
ulars will be authorized to permit the flight over its territory of t i-re 
aircraft of specified non-contracting States. These derogations will 
be for a limited period, but will be renewable unless an objection 
is lodged by a contracting State. 

This Protocol to the Convention has been signed by most of the 
contracting States, the United States signing with interpretati ve 
reservation which is practically identical with the American reserva
tion to Article 5 (see above), except that it does not specifically men
tion the Dominion of Canada. 

The remainder of Chapter II deals entirely with the registry of 
aircraft. 

CERTIFICATES OF AIRWORTHINESS AND COMPETE N CY 

Chapter III provides for the issuance, by the contracting States, 
of certificates of airworthiness to every aircra ft engaged in interna
tional traffic and of certificates of competency to the commander and 
crew of such aircraft. 

According to Annex B, the design of every type of aircraft in 
regard to safety must conform to certain standards which will be 
fixed by the International Commission for Air Navigation; how
ever, until these standards have been fixed each State is free to 
determine its own standards. 

Annex E enumerates the minimum qualifications necessary for 
obtaining certificates as pilots and navigators of aircraft. 

ADMISSION TO Am NAVIGATION AnovE F o REIGN TERRITORY 

Chapter IV grants every aircraft of a contracting State the right 
to cross the air space of another State without landing, in which 
case the aircraft must however follow the aerial route fixed by the 
State concerned and it must land if signalled to do so for reasons 
of general security. 

Aircraft flying from one State to another must, if the regulations 
of the latter require it, land at one of the air ports specially designed 
for this purpose. The provisions of Annex H , dealing with Cus
toms, oblige any aircraft crossing the national boundary to land 
at and to depart from specially designated ··customs aerodromes" 
but these provisions were strongly objected to by both the United 
States and the Dominion of Canada. The United States reserva
tions on this point read : 

''The United States reserves complete freedom of action as to 
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cu toms matter and does not consider it elf bound by the provisions 
of Annex H or any article of the Convention affecting the enforce
ment of its customs laws." 

The Canadian reservation is equally comprehensive, being to the 
effect that " it shall not be necessary to observe the prov1sions of 
this Annex." 

The st ringent control which Annex H provides for international 
air navigation may be justified by the exi tence of strongly fortified 
fron tiers in Europe, but in the \1\ estern Hemi::.phere, where bound
a rie are not as a rule, fortified, the provisions of Anne.'< H would 
mainly result in retarding the growth of air navigation. 

Chapter IV further provides that each contracting State has the 
right to establish restrictions in favor of its own aircraft insofar 
as they carry persons or goods bet\\ een two points on its territory. 
Aircraft in tran it through a contracting State shall be exempt from 
any seizure on the ground of patent infringement, subject to the 
deposit of security. 

R U LES TO BE OBSERVED ON DEPARTU RE, ¥ l HEN UNDER WAY, AN D 

ON L AN DING 

A n aircraft engaged in international navigation must be provided 
with the certificates of regi stration , airworthiness and competency 
above mentioned ; with a list of passengers, if it carries any, and 
with bills of lading and manifest, if it carries freight ; with journey, 
aircraft , engine and signal logs, provided for in Annex C; and, if 
it is equipped ,.vith wireless, with a special license. 

Every aircraft flying for whatever purpose above the territory 
of a contracting State must furthermore bear its nationality and 
registration marks and comply with the Rules as to Lights and Sig
nals and the Rules of the Air provided for in Annex D. 

PROHIBITED TRANSPORT 

Chapter VI prohibits aircraft from transporting explosives, arms 
and munitions of war in international navigation as well as behveen 
any two points in the same State. The carriage of photographic 
apparatus on board aircraft may be regulated by each State. 

STATE AIRCRAFT 

Chapter VII specifies the nature of State aircraft. These are:
military aircraft and aircraft exclusively employed in State service, 
namely, mails, customs, and police. All other aircraft are deemed 
to be private aircraft and shall be treated as such, except that an 
aircraft commanded by a person in military service detailed for the 
purpose shall be deemed to be a military aircraft. 
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Military aircraft can fly over the territory of another contract
ing State· only with a special authorization, in which case they 
shall enjoy the privileges accorded to foreign warships. These priv
ileges a military aircraft cannot, however, acquire by virtue of a 
forced landing or a landing upon summons, nor do they apply to 
police and customs aircraft. 
, 

INTERNATIONAL CoMMISSION FOR Am N AVIGATION 

Chapter VIII institutes a permanent Commission for Air avt-
gation placed under the direction of the League of 1 ations and 
composed of : two representatives each of the United States, France, 
Italy and Japan; one representative of Great Britain and one each 
of the British Dominions and of India; one representative of each 
of the other contracting States. 

Each of the five States first named (the British Empire counting 
for this purpose as one State) "shall have the least whole number 
of votes which, when multiplied by five, will give a product exceed
ing by at least one vote the total number of votes of all the other 
contracting States." 

This system of voting is justifiable on the ground that the aero
nau~ical interests of the States which have a plural vote are greatly 
superior to those of the States having a single vote. 

STANDARD AERONAUTICAL MAPS 

Annex F provides for the pt1blication of two types of standard 
aeronautical maps, termed general and local maps, respectively. 

FINAL PROVISIONS 

In the Final Provisions of the Convention, embodied in Chapter 
IX, the contracting States agree to collect and to disseminate statis
tical and meteorological information, to publish the standard aero
nautical maps above mentioned and to establish a uniform system 
of ground marks and wireless stations necessary for international 
air navigation. The international system of ground marks adopted 
is described in Annex F. 

The Dominion of Canada objected to these ground rnarks, mak
. ing the reservation that " it shall not be necessary to prescribe that 
aerodromes be marked as specified in Section I I." · 

The final articles of this chapter provide that a non-signatory 
State which took part in the war of I9I4-I9I9 may adhere to the 
Convention only if it is a member of the League of Nations, or 
until January I, I923, if its adhesion is approved by the Allied and 
Associated Powers. After this date such a State may be admitted 
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if it is agreed to by at least three- fourths of the signatory and 
adher ing tate . 

The practical interpretation of thi chapter means that Germany, 
Au t ria , I-:T unga ry, Bulgaria and Turke) cannot become parties to 
the Com·ention without the consent of the Hied and Associated 
Power , for the votes of the latter greatly e...xceed those of the 
States which remained neutral during the Great V ar. 



CHAPTER IX 

AIR PORTS; GROUND ORGA IZA TION; AERIAL 
COMMUNICATION S 

PROPER terminal facilities and means for maintaining com
munications constitute one of the most important of the com
plex problems confronting American aeronautics. 

A M ERICA' s L ACK OF AIR PoRTS 

The United States is sadly lacking in air ports, as may be seen 
from the following statistics, which the Manufacturers Aircraft 
Association has compiled from the latest available information. On 
Dec. r, 1920, there were in the United States and its possessions 
a total of 271 air ports, there being included in this number the air 
stations of the Army, the Navy and the Marine Corps, which are 
not, as a rule, available to private flying activities. This number 
does not include landing fields which may be used in case of emer
gency only. 

Although the Army Air Service lists about one thousand emer
gency landing fields throughout the United States, the number of 
air ports is, as has been said above, only 271. The nature of these 
air ports is given in the tabulation which follows :-

Am PoRTS IN THE UNITED STATES AND ITs PossESSIONs 

United States Army.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

United States Navy .. : ....... . . .... .. . . .. . . . . .... . ........ 9· 
United States Marine Corps.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
United States Air Mail Service .. . . ..... . . . . . . . . . . . . . . . . . 22 
Municipal Air Ports... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Private Air Ports... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6g 

• I 

Total ......... . . . ...... . .. . ... .. ................... 271 

The United States has thus one air port for every 14,000 square 
miles of territory, whereas the United Kingdom (Great .Britain and 
Ireland) has, according to the latest information published by the 
British Air Ministry, ror air ports, or one for every r,2oo square 
miles of surface area. This comparison vividly illustrates the back
ward state of this country in aerial communications. 

Nevertheless, a certain advance has been made during the past 
;8 
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year as a result of various endeavors tending to remedy this deplor
able ituation. At the end o f 1919 the total number of air ports 
in the nitecl State was IIS, or one for e' ery 31 CXX> quare miles 
of surface area, and of thi number onl) a very mall portion was 
controlled by municipaliti es or by hambers of Commerce, whereas 
at the end o f 1920 fi fty-three per cent of the American air ports 
were under the direct or indirect control of communities. This 
evolution i a healthful ign. 

Q,, ing to the immen ity of the effort which such an enterprise 
imolve no single agency, govemmental or private, can possibly 
create all the air ports ' hich the ·nited States needs. \1 bile the 
federal go' ernment, and, in particular, the rmy Air Service, are 
directly intere- ted in eeing the number of our air ports grow because 
o f their potential ' alue for national defense, there is no appropria
tion providing for the creation of air ports. Hence, this under
takjng must draw its main support from those agencies of human 
activ ity that will , in the end, derive the greatest benefit from the 
exi tence of suitable air ports - the communities. 

Progressive cities are beginning to perceh e that a well planned 
air port will in the near future enable them to reap big benefits 
from the air transport services which will connect the main centers 
of population, because the cour e of the comjng air routes will be 
largely controlled by the existence, or absence, of air ports. 

M AI N AIR RouTEs IN THE NITED STATES 

At the present time only one important air route exists in the 
U nited States. This is the air mail route ·which leads from New 
York by way of Cleveland, Chicago, Omaha, Cheyenne and Salt 
Lake to San Francisco, a total distance of 2,650 miles, with branches 
from Chicago to St. Paul-l\!Iinneapolis and to St. Louis, and from 
Washington to New York. Along the New Y ark-San Francisco air 
route there are fourteen air ports, with a number of emergency 
landing fields in between. This route, owing to the fact that it 
links many of our most important centers of population by the 
shortest practicable line between New York and San Francisco, is 
bound to become before long our main aerial highway for the car
riage of mails, passengers and light freight. Hence, the principal 
communities which are situated along this air route should create 
thoroughly modern air terminals or co-ope1·ate- as many of them 
do- with the Air Mail Service in its efforts to improve the equip
ment of the transcontinental mail air ports. 

These improvements are particularly made with a view to permit 
mail airplanes to fly by night as well as in daytime, which would 
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reduce the time of coast to coast transit from 57 hours to about 36 
hours. The mail air ports are now being equipped with flood lights, 
that is, lights mounted along the sides of the field a few feet aboYe 
the ground, which illuminate the landing area with a steady sheet 
of white light. The source of the light is invisible from above so 
as not to blind pilots about to land. These flood lights are supple
mented by a system of ground lights- red at one end of the field 
and green at the other- which mark the limits of the landing run. 
The ground lights are sunken in the earth beneath thick glass "hich 
is flush with the surface and so permits airplanes to roll over it. 

These air ports represent the most advanced kind nov,, in exist
ence and may serve as models to municipalities desirous of estab
lishing up-to-date air terminals. 

How AN Am PoRT SHOULD BE BuiLT 

Whether the importance of a community vvarrants the building 
of a thoroughly modern air terminal, or whether a minor air port 
will satisfy its needs, or be within its financial resources, it is essen
tial for the success of air navigation that all air ports conform in 
certain particulars to a common standard. This standard has been 
worked out by the Army Air Service in a set of specifications, the 
most important of which are reproduced herewith. 

Location.- The location of an air port should be so selected as 
to bring it within reach of transportation facilities of either rail
roads or shipping, and, where available, both, for the aerial trans
portation of passengers and express will be closely interlinked with 
these two movers of commerce. The site should be capable of 
expansion. 

Size.- While the size of air ports depends upon many problems 
individual with each city, there is an indispensable minimum size 
for air ports which are intended to take care of all types of present 
airplanes under all conditions of traffic and weather. This min
imum size should allow a run-way of at least one thousand yards 
in any direction from which the wind is likely to blow. Such a 
field would enable the average pilot to take any airplane aloft and 
to land safely in case of engine failure. 

Smaller fields, allowing a run-way of not less than six hundred 
yards in any direction, will enable the average pilot to land and to 
take off in any airplane without accident, provided no engine failure 
occurs. Fields of this and even smaller size, can serve in case of 
emergency. . 

The value of air ports and emergency landing fields is furthermore 
influenced by the presence or absence of obstacles. An obstacle 100 
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feet high , for instance, wi ll make at lea t 700 feet of the runway 
una ·ai lable fo r u e by ai rplane . The ava ilable length o f the run
" ay hould be computed by ubtracting even time the height of 
the ob tacle from the length of the fie ld in the direction of the 
runway. 

Shape.- The be t shape for a landing field is that of a square, 
fo r thi s permi t · of an ea y retu rn in case of engine failure . here 
the condition f the terrain p reYent the Ia) ing out of a square field, 
an L-shaped fiel d may be cho en, pro ided the width o-f each arm 
.i n t le than one-th ird the length of it. 

haractcr of Grou11d.- The grou'nd hould be firm under all 
,,. a ther condition · and should be level and mooth, to enable air
plane to roll upon it "ithout injury. It should be covered with 
od. 

Approaches.- urrounding obstacle , such as high bttildings, high
ten i n power line , tall tree , etc., beside limiting the amount of 
fi eld a ' ailable for landing pro\ ide an element of danger. 

~1 arki119 .-Experience prm es that a white circle, 100 feet in 
diameter '' ith a band th ree feet \\'ide, provides a marker that can 
be potted from the g reatest di stance a pilot can see on a dear day. 

uch a marker can easily and cheaply be built by digging out the 
earth to a depth of about six inche and filling in '' ith crushed rock 
or g ravel. The circles shoul d be white'' ashed from time to time. 

Be ·ides its visibility, the roo-foot circle marker of the Air Service 
offer p ilots the advantage of enabling th em to form a fairly correct 
estimate of the size of the field on which they are about to land. 

The . ir Sen·ice has elaborated an identification system vv·hich 
assign to each State a letter or group of letters, and to every air 
port a number. This symbol, made in "bite letters I 5 feet high 
and 3 feet wide, is placed in the north·west corner of the field and 
thu enables a pilot not only to identify an air port, but also to 
correct his bearings. The name of the air port may further be 
inscribed within the circle in letters having the same size as the 
identification symbol. 

A wind indicator, such as the standard aviation wind cone, should 
be placed at one corner of the field 30 feet off the ground. The 
wind cone enables aviators to know at a glance the direction of the 
prevailing w1nd and contributes to their safety by indicating the 
direction in which they should land. 

SOME OTHER REQUIREMENTS FOR AIR PORTS 

The number of hangars and the size of the workshops an air 
port requires must naturally be determined by its present and prob-
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able future importance. If a town lies on an air route linking two 
important cities, its air port 'rvill have to handle an increasing volume 
of traffic. In this case it is desirable to provide on the field a land
ing cross enabling airplanes to take off and to land during the rainy 
season, when the rest of the field may be too soft for the purpose. 
A landing cross can easily be made by excavating a eros -shaped 
path having a width of some ISO or 200 feet, if possible- though 
one so feet wide may still serve the purpose. This path must be 
thoroughly drained and given a top dressing of cinders, well watered, 
and then rolled. Such a cross also makes a distinctive field marker. 

Although the system of ground marks adopted by the Air Service 
has given satisfactory results, experiments are still being made to 
find out whether an improved system cannot be devised. The Air 
Mail Service, for instance, is experimenting with different color 
schemes and letterings. The hangars are painted white or green 
on the walls and brilliant orange on the roof, the identification word 
"U. S. AIR MAIL" being painted on the roof in white letters. This 
color scheme can be seen from a greater height and at greater dis
tances than almost any other combination of colors. 

The International Air Navigation Convention's air port require
ments 1 differ somewhat, but until the Convention is ratified by the 
United States, it is thought best to follow the specifications above 
outlined, as these can be altered with comparatively little difficulty. 

THE IMPORTANCE oF WEATHER FoRECASTING FOR FLYING 

The weather plays a most important role in air navigation. 
Advance knowledge of the probable atmospheric conditions to be ex
pected over a certain course is of inestimable value to pilots of air
craft, for it enables them to avoid fog and storm areas by flying above 
or below these disturbances, which are, as a rule, of limited extent. 

With a view to satisfying this need of air navigation, the Weather 
Bureau in co-operation with several other Government departments 
has created a comprehensive method of charting the air and supply
ing weather reports to pilots. This work is described below in a 
communication specially written for this volume by Willis Ray 
Gregg, Meteorologist of the Weather Bureau. 

THE WEATHER BUREAU AND AVIATION 
"In the earlier years of its existence the work of the Weather 

Bureau consisted principally of collecting and charting weather 
reports from various parts of the country and in issuing bulletins 
and forecasts based thereon for the benefit of agriculture and 

1 See Appendix. 
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commerce. Obser ations of surface conditions only were taken 
and, although much progress ''as made in the stud) of the de\ elop
ment of different types of ' eather and in the application of the 
results of this study to forecasting, yet it \· as very soon realized 
that the lack of knowledge as to changes tak-ing place in the atmos
phere abo\ e the earth' ·urface constituted a severe handicap. As 
rapidly, therefore, as funds for the purpose were made a' ailable, 
action "as taken to overcome thi handicap by the establishment 
of tations at \. ·hich free-air ob ervations could be made by means 
of kite and balloon . The data thus obtained, including meas
urement of air pressure, temperature, humidity, and wind, were 
stu di ed '" ith a vie\\ to determining the average condition at 
Yanous heights and their relation to weather conditions at the 
u rface. 

'' The Great t\ ar brought out the value of such data as nothing 
else could have done, and was largely responsible for the consid
erable expan_i on that was then made in aerological investigations. 
Further development and extension await necessary appropriations 
from Congre s. . 

" The \t\ eather Bureau now obtains observations by means of 
kite and small pilot balloons at six stations and by means of pilot 
balloons only at eight additional stations. By co-operation '" ith the 

eteorological Services of the Army and Navy pilot balloon reports 
from about a dozen Air Stations are also made available. The 
observations at kite stations are made once daily and those at balloon 
stations tv,,ice daily. In all cases these observations are telegraphed 
to the Central Office at vVashington, D. C., where they are charted 
and carefully studied. Aviation Forecasts are then issued for the 
thirteen zones into which the United States is divided. These fore
casts include a statement not only of current and probable future 
conditions of wind at various heights, but also those of visibility· 
and cloudiness. 

''Among the more notable instances of the kind of assistance 
that is furnished by the Weather Bureau may be mentioned the 
trans-Atlantic flights of the N. C. planes and of the British dirigible 
R.-34; the cruising trip of the N. C.-4; trans-continental flights 
from New York to San Francisco and from New York to Alaska ; 
and the recent National and International Balloon Races at Birming
ham, A la. 

" Besides forming the basis of daily and special aviation fore
casts, the records obtained at aerological stations are studied and 
summarized at Washington, D. C.; and from time to time the results 
of these studies are published in such form as to be readily accessible 
for the information and guidance of aviators." 
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THE USE OF RADIO TELEGRAPHY IN AIR AVI GATI O . 
In the preceding section of this chapter it was shO\\ n how impor

tant a part the science o.f weather foreca sting plays in regard to air 
air navigation. But w~ather reports would lose much of their 
value were they not promptly transmitted to those concerned. 
In this transmission radio telegraphy fulfills an important 
mission. 

RADIO SERVICE OF THE AIR f A IL 

The entire Air Mail system is now linked up by a net of radio 
stations with the Post Office Department in ·washington and with 
all repair depots of the service. 

Radio stations of the Air Mail Service located at 'vVa hington 
and at College Park, Md., communicate with Bellefonte, Pa., whence 
the service is in touch with the Army Air Service experimental sta
tion at McCook Field, Dayton, Ohio. From there the radio extends 
to St. Louis, where the Air Mail has established its own station , 
which in its turn connects with Chicago and Omaha. The Omaha 
station is in touch with North Platte, Neb., and from there the radio 
service extends by way of the radio stations at Cheyenne, W yo. , 
Rock Springs, Wyo., Salt Lake, Elko, Nev., and Reno, N ev. , to the 
naval radio station at Mare Island, Cal. · 

Co-operation between the United States Army, Navy and Air 
Mail has thus created a national emergency communication system 
that will eventually connect all parts of the United States and be 
completely independent of other methods, besides being much cheaper 
in operation than the leased wires heretofore used by Government 
bureaus. This system supplies communication for the transmission 
of orders, traffic dispatches, the dispatching of airplanes, weather 
reports, all business from field to field and, in fact, all routine and 
emergency matters. 

The establishment of this coast to coast radio service was mainly 
prompted by the desire of the Air Mail Service to establish at the 
earliest possible moment facilities for night flying along the trans
continental mail route. While such a day and night service between 
New York and San Francisco would reduce the time of transit 
from 57 hours to 36 or 40 hours, the diffic~lties confronting such 
an enterprise are considerable. It involves the successful solution 
of such problems as flying and landing by night irrespective of 
weather, rapid communication between the airplane aloft and the 
stations on the ground, the transmission of orders, sudden storm 
warnings, etc. The instantaneous distribution of storm warnings 
is of great importance. 

~---..-__- -
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NEw R Aor I ~ \-ENTIONS S o LvE Am NAVIGATION PRoBLEMS 

I t i not oYerstating the ca e to say that most of the above prob
lem , in fact, the whole ques tion of night flying, would have defied 
solution had it not been fo r ome recent developments in the field 
of radio teleo-raph), namely, the direction finder, the field localizer 
and the '' irele telephone, or radiophone. The initial test and 
de elopment of the e three in tr ument , due to the joint efforts 
of the Signal Corp , Bureau of tandard and the ir 1ail Service, 
con tituted one of the mo t important tage in the progress of com
mercial av iation during the latte r part of 1920. 

The direction find er, or radio-aoniometer, i a war development 
which ha only recently emerged from the e--xperimental stage. This 
remarkable instrument enable a pilot to wing hi s '' ay to his desti
nation independently of a-round marks or map and with greater 
accura y than that obtained from the best sun observations. It 
has the further advantage that it "' orks equally well in all kinds of 
"\\ eather. 

One type of radio direction finder operates on the principle that 
as long a the airplane is headed toward the radio station located 
at the point of desti nation, the pilot clearly hears the signals issued 
by the latter; but as soon as the airplane deviates in the slightest 
degree from it t rue course, the signals decrease in strength and so 
wa n the pilot that he is off his course. This, the most simple type 
of direction fin der, was used by the late Sir John Alcock and Sir 
Arthur \V. Brov\ n during their direct transatlantic flight from St. 
John' , ewfoundland, to Clifden, Ireland. This instrument is so 
simple in operation that a pilot can operate it himself while guiding 
the airplane. 

nother type of direction finder , which is more complicated and 
requi res the attention of an experienced radio operator, enables the 
navigator of an aircraft to determine the exact location of his craft 
as to latitude and longitude. This instrument. makes it possible for 
any aircraft to take its bearings from any two ground stations with 
which it is in touch. All the navigator has to do is to draw on his 
chart two lines indicating the direction of the two stations; the 
crossing point of the two lines represents the location of the aircraft. 

\ i\Th:ile the radiogoniometer gives the aviator the horizontal direc
tion and di stance of a ground station, it does not afford him an indi
cation as to the exact location of an air port once he is in its imme
diate neighborhood, nor as to his height above the ground. Alti
meter s a re not very reliable within the last few hundred feet from 
the ground and it is just there that absolute accuracy is required by, 
night or in a fog. 

.. 
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Here is where a second instrument enters to supplement the 
aviator's deficient knowledge- the field localizer. By the use of 
this instrument the pilot is not only able to tell when he is over the 
center of the field on which he desires to land, but he can al o 
determine his altitude above the ground. The principle on which 
the field localizer operates is identical with that of the direction 
finder, except that direction is not determined horizontally but ver
tically. 

A NEw DIRECTION FINDER 

A further improvement in bearing determination by means of 
radio telegraphy is afforded by the invention of Major J. 0 . Mau
borgne and Captain Guy Hill, of the Signal Corps, U nited States 
Army. This apparatus, called the resonance wave coil , combines 
the features of the direction finder with those of the field localizer, 
making it possible to determine both the horizontal direction and 
the vertical distance of a transmitter from tlie receiving station. It 
is thus possible to determine with great accuracy the position of an 
airplane in flight, the direction in which it is flying and how high 
it is from the ground. An additional advantage of this instrument 
is that it does not require any antenna or ground connection, so that 
its use on aircraft is greatly simplified. 

This latest development promises to play a very important role in 
warfare, for it will promptly bring about the detection of enemy air 
raiders. Protection against bombing raids will greatly be improved 
thereby, as it will be possible to follow on a map the progress of 
the air raiders and take adequate measures against them before 

. they reach their objective. Civil aviation will equally benefit by 
this instrument in that it will simplify the operation required by the 
aerial navigator for getting his bearings. 

As if the wonders of radio communication were not sufficient, 
man by his genius has also developed and perfected wireless tele
phony until it has reached such a point that in clarity of reproduc
tion it far surpasses the ordinary line telephone. The use of the 
radio telephone does away with the necessity for the pilot to be 
proficient in the Morse code. He can say what he has to say imme
diately and without any outside help. Having located an air port 
on a dark night or in fog, he can inquire as to whether the field is 
clear for landing, the direction of the prevailing wind, etc. If there 
be danger of collision in flight, he can tell the other pilot of the 
maneuver he intends to make under the circumstances. This will 
eliminate any possibility of misunderstanding that might arise 
through the use of mechanical signals. 

It may be realized from the above to what an extent radio teleg-
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raphy \\ill influence the immedia te development of air navigation. 
Its main result wiil be th.:t a ircn ft will be ncnigated with a sa fety 
and dependabi li ty far e..-..;:ceeding that 110\\ obtained on steamships. 



CHAPTER X 

AERONAUTICS IN NATIO NAL DEFEN SE; MILITA RY 
AND NAVAL AVIATIO . 

Aeronautics has introduced a new element into warfa re and has carri ed 
warfare into a new element. 

"The arm that will serve the enemy will be that arm that is the newest, 
the most sudden and the most terrible- the airplane."- M arslza l F och. 

"The battleship is dead. The future is with the ai rplane . . . "- From 
Admiral Sir P ercy Sco trs boo!?· "F1:jt)' Y ears in the Royal Navy." 

"The air controls the water: Unless all warships can get under the 
water they will be blown out of the water . . .. As the locusts swarmed 
over Egypt, so will the aircraft swarm in the heavens, ca rry ing (some of 
them) inconceivable cargoes of men and bombs, some fast, some sl ow. 
Some will act like battle cruisers, others as destroyers. A ll cheap (and 
this is the gist of it), requiring only a few men as the crew."-Lord F isher . 

MILITARY AERO N AUTICS 

WHAT CONSTITUTES THE AIR SERVICE 

T HE Air Service of the War Department is a separate and 
co-ordinate branch of the line of the A rmy. 

It is not only a combat service,· in the same sense as the 
Signal Corps and the Corps of Engineers, but is also a combat ann 
in the same sense as the Cavalry and the Artillery. 

As a combat arm it is divided into three distinct branches -
Pursuit, Bombardment and Attack. It is further divided into 
heavier and lighter-than-air branches, and the latter into balloon 
and airship divisions. Pursuit aviation is the operation of aircraft 
against aircraft in the common element- the atmosphere -
whether over land or sea. Bombardment aviation is the dropping 
of explosives, torpedoes, gas or incendiary composition upon ma
terial on land and sea. Attack aviation is the direct assault upon 
personnel, whether on the ground, or on board ship, by aircraft 
armed with machine guns, light cannon, hand grenades or small 
bombs. ' 

The Air Service operates its own complicated and difficult supply 
service that requires expert knowledge in widely different field s. 
As far as the rest of the Army is concerned, the duties of the Air 
Service are accomplished by pilots and observers in aircra ft, but 
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in order to keep the equipment in the air, a highly-trained enlisted 
fo rce is nece a ry. The manufacture of aircraft is a specialized 
art whi h call s into activity eventy-two di st inct trades. The per
sonnel of the ir ervice mu t have a grasp of the art sufficient 
for the problem· of maintenance as well as operation and this 
training is provided by means of t?. elve specialized schools of 
instruction. 

h 0RG. NI Z \TIO N AND ACTIVITY 

The ir Service i directed by a Chief, "ho is a Major General, 
and an sistant Chief , who is a B rigadier GeneraL Four great 
groups provide the channels through \ ·hich the \ir Service func
tions . They are :- Training and Operation , Supply, Information, 
and dministrative. In an effort to provide additional co-ordina
tion and to facili tate decisions im oh ing all branches of the Air 
Service, there i an Ad' isory Board, consi ting of the chiefs of 
groups and of working member of "ide experience in all the 
different pha::>es of aviation. 

The ir Sen ,ice constitutes 8o<J< of governmental aeronautical 
act1v1ty. By personal contact or correspondence, it endeavors to 
avoid duplication and to co-ordinate its work with that of the 
twenty or more additional governmental agencies having to do '' ith 
aeronautics. Thus it is in direct touch with the Joint Army and 

avy Board, which deals with the major problems of military and 
naval defense· the Aeronautical Board, the duties of which are 
more particularly to co-ordinate military and naval aeronautical 
activities; the Interdepartmental Committee on 1 'leteorology, repre
senting the \Nar and Navy Departments and the vVeather Bureau; 
the Board of Surveys and Maps, the Ordnance Technical Staff, 
the War Department Technical Committee, the National Advisory 
Committee for Aeronautics, and to a limited degree by representa
tion on the unofficial Sub-Committee on Commercial Aviation of 
the Economic Liaison Committee for Foreign Trade, which has 
interested itself in the aeronautical establishments, ambitions or 
concerns of the Post Office, State, Commerce, Agriculture, Interior, 
Treasury, Labor and other departments. 

The A ir Service was very active in operations in 1920. In addi
tion to the flying at the various fields, thousands of miles between 
stations were covered by air. The Air Service has maintained a 
policy of aiding commercial aeronautics wherever possible and has 
lent much assistance to such projects as the Aerial Mail, Aerial 
Forest Patrol, map making, etc. It has stimulated commercial en
terprise by laying out routes and urging municipalities to establish 
air ports, along specifications prepared by the Service. In absence 
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of suitable aerial regulation, it has devised rules which have formed 
the basis for much commercial activity in various parts of the 
United States. 

Early in the year Captain R. 'vV. Schroeder established a new 
world altitude record at McCook Field, Dayton, Ohio. In the 
Spring the Air Service conducted a reserve aviators' conte t on 
Long Island, which was participated in by many former service 
fliers now in college, but who desired to keep up their training. 
A remarkable round trip flight to Alaska was made late in the 
summer. Full accounts of all these activities will be found else
where in this volume. 

THE EsTABLISHMENT AND How IT OPERATES 

The Air Service must operate independently or in conjunction 
with the Army or the Navy or both. Operating as a service for 
the Military, it performs the functions of observation, gun-spotting, 
liaison, etc. Operating independently it becomes, in effect, a sepa
rate Air Force, pursuing, bombing, and attacking the eriemy on 
the land, and on the sea, under the sea and in the air above both 
land and sea. 

The framework of the Air Service is modelled along that of a 
Brigade. Such an organization is designed to have two or more 
wings. Each wing has two or more groups. The group is the 
tactical unit. Each group is divided into four squadrons. A squad
ron consists of three or more '' flights ." A "flight" is made up of 
three to five aircraft. 

At present the headquarters of the Air Service's two wings are 
at Kelly Field, Texas, and Langley Field, Virginia, respectively. 
The group, squadron and flight organizations are incomplete, but, 
roughly, they consist of the following:- Groups- I day bom
bardment, I pursuit, 3 observation, I surveillance, I army observa
tion; Aero Squadrons- 2 army observation, 9 observation, 3 sur
veillance, 4 corps observation, 4 day bombardment, 4 pursuit, I 

construction. There are also nine photographic sections, 32 balloon 
companies and 2 air park companies. These forces are stationed 
throughout the United States and insular possessions and also in 
Germany. 

CHIEF OF AIR SERVICES CoNCLUSIONS AND RECOMMENDATIONS 

The policy of the Air Service lies not so much in the maintenance 
of a large establishment in the regular Army as in the building up 
of the National Guard and organized reserves with civilian equip
ment resources. 
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The Chief of tr ervice, in his report for the fiscal year ending 
J une 30th 1920, as made to the Secretar) of ar, states : 

"Considera tion of the functions of the A ir Service of the Army dis· 
closes the fac t th at in case of war it must undergo an enormous e.'Cpansion 
of both equipment and personnel. In the matter of equipment, its problem 
is such that it cannot hope to solve it wi thin itself, but must depend upon 
the whole manufacturing resources of the Nation ; in fact, must depend 
upon resources not yet established and must lay its plans to the end that 
such resources shall be establi shed and maintained. The A rmy must spend 
its appropr iat ions in experimentation, in limited procurement, and in the 
test, unde r fie ld conditions, of experimental productions, in order that it 
rna) know what equipment to use when war comes. 

'Likewise for its personnel it is impracticable to seek an e."'<pansion of 
the Army A ir Sen·ice that wou ld begin to care for its war needs. It 
must th erefo re bui ld its plans upon the annual training and passing into 
organized reserves of a rese r ·o ir of tra ined flying officers that will be 
immediately available in case o f war; and for its enli sted personnel it must 
look to the enli sted resen ·e and to the mechanics engaged in civilian and 
commercial ae ronautics and in aircraft manufactories- sources that are 
to -day so small as to be a lmost neglig ible. 

The vital interest of the Army Air Service lies therefo re less in ob
taining approp riations, more in securing legislation to foster sources of 
upply of equipmen t and personnel for the needs that will be so greatly 

expanded by wa r." 

In his concluding recommendations the Chief, in the foregoing 
report, declares : 

" The U nited States Government should adopt, at this time, a continuing 
program fo r the manufacture of aircraft, and should make adequate ap
propriation therefor, in order to stimulate the aeronautical industry of the 

ni ted States. A ttention is invited to the fact that the close of the nex-t 
fiscal year wi ll disclose the deterioration, from either tJSe or storage, of 
pract ically all the a irplanes which were purchased during the war for the 
A rmy to the point where they will be unsafe for flying. A dequate replace
me nt w ill have to be made in order to enable the A ir Service to meet not 
only its operating needs in car rying out its functions as a combatant branch 
o f the A rmy, but also its present responsibility as the prime governmental 
agency to co-operate with other bureaus or departments of the Government 
in the use of aircraft for thei r purposes. 

"Aside from this there must be considered the fact that in time of war 
this country must aga in rely upon the aeronautical industry and the fa
cilities which commercial aeronautics will make available for its use. Modern 
industry requires great foresight in planning the objectives upon which it 
hopes to realize financial return. Unless the Government recognizes this 
business principle it can not hope to depend, for its war needs, upon the 
availability of suitable commercial aircraft and facilities for their employ
m ent, nor upon the existence of manufacturing plants and supplies of ma
terials necessary for the rapid production of aircraft. In order properly 
to foster the aeronautical industry, the Government should announce, by 
legislative enactment, a policy which will provide for the manufacture of 
aircraft, covering a period of from three to six years, and must at the same 
time provide the necessary assurance that funds will be appropriated there
for annually during the continuances of the policy." 

~--~-- ----- - ---- ----- - ---- ----- - ---- ----- - ---- ----- ~---- ----- - ---- -----
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The aeronautical activities of the United States avy are di s-
tributed among the following nine divisions constituting the avy 
Department : 

The Office of Naval Operations 
Bureau of Navigation 
Bureau of Construction and Repair 
Bureau of Engineering 
Bureau of Ordnance 
Bureau of Yards and Docks 
Bureau of Supplies and Accounts 
·Bureau of Medicine and Surgery 
Marine Corps 

The Secretary's Annual Report, made public December 13, 1920, 
presents the status and organization of Naval Aviation. 

For three years prior to the spring of 1914, aviation was handled 
as a matter of experiment in the Bureau of Navigation, with a 
small appropriation, approximately $ro,ooo per annum. There was 
no organization in the Navy Depatiment in which aviation could 
properly fit, but the office best adapted for aviation affairs appeared 
to be that of Naval Operations, and accordingly a Captain was 
ordered to· that office for aviation duty. 

During the conflict with Germany, when aircraft developed from 
auxiliary into major weapons, threatening to displace in certain 
fields the older means of warfare, Naval, as well as lVlilitary A via
tion, grew to such proportions that, because of the lack of the 
proper administrative machinery to take care of aviation, special 
and extraordinary means had to be taken to facilitate progress. 
The Planning Section of the Office of Naval Operations became 
the center of Naval Aviation activities, and all hands combined to 
make an unworkable organization function properly and unusual 
co-operation (a co-operation that could not be expected in peace 
times,) was extended by the Bureau~ to facilitate the administration. 

The Navy Department, it appears, has made every effort to mold 
aviation, its newest member, into its established organization, but 
this apparently having turned out to be an impossibility, Congres
sional legislation will be necessary to give aviation its proper stand
ing in the Navy. 

The Secreta.ry in his latest annual report makes the following 
statement of conditions and recommends certain Departmental 
changes: 

"At the present avtatiOn funds for all purposes are allotted through 
the Office of the Chief of Naval Operations, who is directly responsible for 
the details of aviation. This plan is defective in that it charges the Chief 
of Operations with numerous details with which he should not be troubled 





Lieutenant C. C. :Mose ley and Nerville-Packard Biplane of U. S. Air Ser vice, in wh ich he won the Pu li tze r Trophy Haec at :Mitchel 
F ield , Long Island, Thanksgiving Day, 19 20. This airplane was entered in the Gordon Bennett Race.-P hoto, U. S. Air Service. 



) 

Captain Harold E. Ha rtn ey and Thomas-Mo rse M. B.-J, Wright- eng ined, o f "U . S . /\ ir Se rvice. Capta in ll.a rtn cy won second place 
in the Pulitzer Race. 



D irig ible Hanga r which Nava l A via tion is Constructin g a t Lakehu1·st , N . ]. 
Belo<.c-Z. R. -2, 11'hi ch U . S. is build ing in E nglancl.-P hotos, U . & U . 
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or concerned and places under his office administrative duties concerning 
a,·iation which do not properly belong there. These duties are handled 
under the Planning Section of Ope rations, a section not created or equipped 
for admin i trati,·e purposes. 

" nde r the present arrangement cognizance of the many closely asso
ciated elements entering into the experimental design , development and 
operation of a\·ia tion, is scattered through Yarious offices of the avy 
Department and their co-ordination through the present departmental or
ganization is attended with se rious loss of time and with unnecessary diffi
cultie . The a \·iation section of Operations is at present held tacitly re
sponsible on a ll a\·iation matters . N o responsibi lity or authority, however, 
is actually nsted in the present organization assigned to the control of 
a\·iatio n ; nor is it pos ible to delegate this authority without legislation. 

'For the pu rposes of bettering co-o rdination and in order to give the 
avy D epartment an a\·iation organization competent to deal with cor

responding organi zations in the other departments of the government, it is 
important that a bureau for the direct control of aviation should be es
tablished." 

The Office of a val Operations ha three main divisions: fa-
teriel, hip ivlovements, and Planning. It appears that the least 
unsui table of these divisions in \Vhich to place aviation was the 
Planning Di, ision. Aviation ' as therefore made a section of the 
Planning Division. The senior officer of this section (Section F), 
being simply the senior member of a subsection of the Planning 
Division, has no administrative or executive authority, and yet, if 
aviat ion does not properly progress, the responsibility for failure 
is brought to the door of this officer and the Chief of Naval Opera
tion , to whom he is directly responsible. The Chief of Naval 
Operations has little time to concern himself with aviation affairs, 
and the senior officer of Section F has a most difficult time co
ordinating the efforts of the many Bureaus and directing w!1ere 
no power to direct -i s given, the training, supplies, and operations, 
s as . to bring about the establishment of an efficient fighting unit. 

The Bureau of Navigation directs all aviation personnel and 
controls the development of aerial navigational instruments, aero
graphy, and photography. The Bureau of Construction and Re
pair has control over all matters pertaining to the design, con
struction, and repair of aircraft. The Bureau of Engineering con
trols the design and development of aircraft power plants, radio 
apparatus, and helium for lighter-than-air craft. The Bureau of 
Ordnance is charged with aircraft ordnance. The Bureau of Yards 
and Docks controls all aviation shore station buildings, construc
tion, real estate, etc. The Bureau of Supplies and Accounts and 
the Bureau of Medicine and Surgery control the aviation matters 
germane to the general activities of these bureaus. 

In spite of these great handicaps, the loyal officers assigned to 
aviation duties have by great effort brought about progress in Naval 
Aviation. 



94 AIRCRAFT YEAR BOOK 

During the fiscal year ending June 30th, 1920, Naval and M arine 
Corps aircraft fl ew a total of I ,570,892 miles. Notable feats were 
the seven months' cruise through the W est Indies of the F .-s-L 
squadron with the Atlantic Fleet, and the 8,ooo-mile rec rui t ing flight 
of the N.-C.4 under Commander Albert C. Read, of trans-A tlantic 
fame. 1 

The Secretary's Report indicates the ex isting di sposal of naval 
aircraft equipment. Both the A tlantic and Pacific fl eets now have 
units designated "Air Forces " made up o f a Seaplane Squadron, 
an N.C. Squadron, a Ship Board Plane Detachment, and a land 
station. The Seaplane Squadron of the Atlant ic Fleet is ca lled the 
"Air Boat Squadron." The land station of the A tlantic Fleet is 
Hampton Roads and of the Pacific Fleet is San Diego. The aerial 
equipment of each land station is subject to the call of the respective 
Commanders in Chief of the Fleet. These naval air stations, in 
common with others, also report to the various naval district com
manders. 

The Atlantic and Pacific Fleet " Air F orces " have attached to 
them certain marine craft. The S hazmnnt and Sandpipe·r, 
are tender and auxiliary tender, respectively, for the Atlantic "Air 
Boat Squadron," which consists of F.-s-L's. The Atlantic N .C. 
Squadron has the Hard·ing as tender. The Pacific "Seaplane 
Squadron" has the Aroostock as tender, while the Pacific N.C. 
Squadron has the M ugford. 

The Ship Board Plane Detachment consists of equipment for the 
four battleships of each fleet that are fitted with turret platforms. 

The Navy Department is converting the collier Jupiter into an 
experimental airplane carrier renamed the Langley. The De
partment is also converting into a tender a type B Shipping Board 
Transport, to be know as the W right. 

The R.-38 (renamed the Z.R.-2) , the huge rigid dirigible pur
chased from England and now under construction there, was ex
pected to be ready for flight to America by the Spring of I92I.1 

Fourteen officers and fifty-eight men are in training at Howden, 
England. Hangars for this airship as well as the one being con
structed at League Island are being erected at Lakehurst and Cape 
May, N. ]. Another hangar is to be erected on the Pacific Coast. 

1 See Chronology. 



CHAPTER XI 

GO "ER •!ENTAL POLICI~S AFTER THE WAR; 
IRCR \FT THE DECIDI G FACTOR; CIVILIAN 

RESERVE I N TR I ED PERSONNEL A D PRO
DUCTION RE OU RCES ELESSARY TO NATIONAL 
DEFENSE. 

W HEN the terrible effectiveness of aerial warfare was 
revealed during the conflict with Germany, it became 
apparent to both civil and military leaders among the 

llies, that, no matter what the outcome of the struggle then in 
progre , the first- and possibly the last- battle of the next ·war 
would be fought in the air. For they recognized in aircraft a swift, 
universal ystem of transport in tautly convertible into vehicles of 
destruction. 

This conviction v. as voiced by Great Britain and France as far 
back as 1917, vvhen the United States had barely entered the war 
and was so occupied with the immediate needs of the Allies that 
she had no thought for her own future. 

Thus England, with that wisdom and forethought which have 
characterized her governmental policies for generations, took time, 
during the darkest hours of the war, to lay plans for British domin
ion in the air, where there is- and can be- no insularity. The 
Parliamentary Committee on Civil Aerial Transport reported: 
"Cost what it may, th·is Cownl?')l m ust lead the ·world in civ·il ae·rial 
transport." For the co1111nercial a.ircraft of the futur e w ill be to 
aer·ial def ense what the 1nerchant 1'/W?·-ine has been to the Grand Fleet. 

PREPARING FOR THE FUTURE 

The French were alert, mindful of the cruel misery of fear bur
dening an unprotected people. In April, 1917, M. D'Aubigny, Pres
ident of the Aeronautical Subcommittee of the French Army, wrote 
a letter to M. Daniel Vincent, Under Secretary of State for Mili
tary Aeronautics, indicating the manner in which the entry of the 
United States into the war could best be utilized to help aeronautics. 
After a recital of all the things desired, he wrote: "It is necessary 
to also hold account in. th~ negotiations, of this other fact, that the 
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war has given bi·rth to a new industry, to which we owe in the 
national interest to reserve for after th e war a vast m m·Jw t lry 
limiting in 'Whatever measure possible, the competition of f oreign
ers." This is a literal translation from " History of the Aerial 
War," published in La Vie A erienne, l\!Iarch 4, 19 20. 

The herculean efforts put forth by each of the belligerents in the 
construction of aircraft brought the production at the end of the 
war to a figure greatly in excess of even the colossal consumption 
at the front . It is estimated that at the time the Armistice \\as 
signed, or shortly thereafter, there were actually in existence in 
Great Britain, France, the United States and Germany more than 
so,ooo aircraft and possibly twice as many motors. Production in 
the United States had increased so rapidly during the closing months 
of the war that, by the end of 19 18, we had on hand some I 5 ,000 

machines and 25,000 or 30,000 engines. The surplus in Great Brit
ain was somewhat larger and in France somewhat smaller, but Ger
many is officially stated to have had some r8,soo aircraft liable to 
confiscation or destruction. 

This latter fact is the central point of inspiration for the post
bellum aerial policies adopted by the Allies. Back of practically 
every public utterance in Great Britain and France has been the 
shadow of fear- the fear that the German mind, unchastened by 
defeat, defiant of a distraught world, would, at the first opportunity, 
arise like a winged plague. 

So in the Armistice terms it was written that all manu facture of 
aircraft in Germany should cease for six months from the signing 
of the Treaty of Peace. It was provided further that the aircraft 
stocks on · hand November . II, 1918, should be surrendered or 
destroyed. This done, the Allies felt that they could safely turn to 
thei~ own problems. 

THE "CATACLYSM OF PEACE" 

It was a British statesman, who, beholding the vast aircraft indus
try nurtured by war, prayed Parliament for protection from the 
" Cataclysm of Peace." Parliament heeded; for the English have 
today an aerial policy which made possible the early adoption of a 
code based upon the international treaty, the encouragement and 
development of the " Key Industry," and, finally, centralization of 
all aeronautical activities into one department. Yet there remained 
the surplus aircraft. What to do with the thousands of " ships " 
and engines was the problem. To release them in the British 
Empire would be to imperil British industry. What more logical 
(from the British point of view), than to dump them in the most 
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favorable foreign market, thus eliminating competition and estab
lishing new business lines for the plants at home? 

nd the - nited States \Vas chosen as the dumping ground! 
Among the fir t to percei ve the dangerous significance of this 

move were officers of the -nited States Air Service. They appealed 
at once to Cong ress for protection. The House and Senate Military 
\ffairs Committees undertook to add a rider to the current Army 

Appropriat ion Bill, but unanimous consent was necessary and this, 
due to the confusion of the closing days of the session, was difficult 
to obtain. 

BRITISH D MPING PL NS l r" AMERICA 

Senator .Harry S . New, of Indiana, on introducing the amend
ment, ' hich had the support of both parties, said:-

u I think that ou:r mil-itary and 'llaval leaders agree that th e a--erial 
an -n is n ecessar3 to o·zw 110tio11al def ense.-There are tw o ~ ays in 
which to mai1ztain and develop this arm: 

"I. By governm e11tal appropr-iation 01zly, which "< ill m ea11 simply experi
m ental work a11d w hich co1zseq·11 e11tl)1 w ill e11tail a considerable yearly 
exp ense w ith out an eco110111ic t·eturn. 

"2. By go· emmclltal appropriation pa.rtly, but main/J1 by prov iding the air
c•raft industry w ith such leg itimate eHcouragement a11d protectio1~ as 
w ill ellable it to compete w ith similar industries in other countries 
for th e aerial commerce of the world. Th e greater the share in 
aerial tra~zsport w hich a. 11atio11 obtai11s, the less w ill be the military 
b1trd en." 

The Senator then described in detail the plan whereby the British 
Government hoped to rid itself of its surplus aircraft by the forma
tion of the Aircraft Disposal Co. He said: 

"According to the British aeronautical journal, the Aeroplane, approxi
mately ro,ooo airplanes and between 20,000 and 30,000 engines, which cost 
the British government between one hundred million and one hundred and 
fifty million pounds to manufacture, were turned over to the ... syndicate 
for on e milliqn pounds, or less than r per cent. In the contract, however, 
it was stipulated that the British government was to receive so per cent. of 
all profits . Thus the enterprise assumes an international character of pro-
found significance. · 

"Now, it has been printed in the public press of this country that the 
Aircraft Disposal Company contemplates the early dumping of at least 2,500 
airplanes in the United States. The State Department reports that between 
May 4 and May 10, 57 airplanes with engines were invoiced out of London 
for America. So you see the material which England hopes to dump into 
this country is actually on the way. Indeed, I am informed that some of it 
already has arrived- and has been sold. It is stated that D. H .-9 airplanes, 
which cost the British government more than $rs,ooo to make, have been 
sold to purchasers in this country for $1,500- and others proportionately." 
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The amendment was vigorously supported, but failed, leaving the 
United States Air Service and the American aircraft industry in a 
precarious position. 

Before narrating subsequent events it is necessary at this point 
to .consider France, Italy and Germany. 

FRANCE AND ITALY FoLLow SuiT 

France r,1ade a move similar to Great Britain 's. Plans were pre
pared for an extensive advertising program in the United States 
to be followed by the dumping of French war aircraft. Italy, too, 
was reported to have taken preliminary steps looking to dumping 
in the United States. 

But the French did not press their plans. Possibly they were 
occupied too closely with the new Rheni sh frontier; possibly they 
remembered that dumping was a device which the Germans brought 
to a state of perfection disastrous to the objective country. 

THE ALLIES' DISTRUST OF GERMANY 

On May 6th, 1920, M. Flandin, Under Secretary for Aeronautics, 
speaking at a banquet of the French Aero Club, said: a I thin/~ that 
the Treaty of . Peace, that destroyed all the Ger1nan military m:r
planes, has ren.det ed German ae·rona·utics a great service by fr eeing 
it, thro·ugh the limitat£on of the Treaty, from the e·wtba1'rass111-ent of 
the surplus aircraft, of which we are indefinitely to drag the w eight.}} 

But what of " defeated " Germany? 
While the Armistice said much of what might not be done for 

six months after the signing of the Treaty of Peace, it said noth
ing as to what might or might not be done before the Treaty. So, 
for the fourteen months from Nov. II, rgr8, to Jan . ro, 19 20, Ger
many was intensely active in design, new construction and opera
tions, in both heavier and lighter-than-air. 

In France, but more particularly in England, fears were persist
ently expressed that Germany was not keeping faith in the sur
render of war aeronautical equipment, that she was building new 
military machines and engines and storing them in Holland and 
Switzerland, and above all, that she was ambitious to dominate the 
atr. 

Lord N orthcliffe was quoted in the London Daily .Mail as say
ing:- u It is obvious from the writing of German military officers 
since the war, that they are pledging their faith in the f~tture of the 
air." 

G. Holt Thomas, one of the outstanding figures in British aeronau
tics, writing in the London Times in June, 1920, satd: u The Ger
man responds faithfully to an idea. Once the seed ~s in his mind, 
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it gro~us a·nd flourish es. The Gennmz, as a citizen, ha-s alwa;1s been 
genuine!; interested ·in fl y ing. The German citi:::en thi·rsts always 
for so·me rallying cr;1, so·me good ·im{lgi·nation-sti:rring 'slogam.' 
vVhat bett e·r tha.n ' Germany s fu.ture is ·i1z the ai·r ' ? ' 

The French were nearer to the danger. Consequently they could 
peak with even plainer truth. In July, 1920, M. Flandin told the 

Chamber of Depu~ies :- 'German; hopes ~ ithout doubt to rebuild 
her air fl eet, a:nd this fl eet ·z ill ha.ve the ·incontestable adva1ztage of 
being co·mposed of the v e·ry best and 1nodern types. Th ey ~( ill prob
abl·y bapt·ize ·it the ' co·mmercia.l a·ir fl eet ' or the 'civil aerial fl eet.' 
but z hen on e rea1izes the facil·it'} 1. ith ·whtich a.n a.i·rplane of peace 
ca11 be tu:nzed ·z:nto an a.i·rpla.11 e of u ar, it is easy to see a.t the bottom 
of this project onl·y a menace a11d a. w a.nz.ing for the other 11at·ions 
of Eu 1·ope." 

GERMA N PLANS 

The international aeronautical situation was affected in a curious 
and entirely unforeseen manner b) the application of Peace Treaty 
tenns and rules as issued by the Allied Council. 

The Allies provided for either the destruction or surrender of 
German aircraft material. In ome instances, it is stated, the destruc
tion wa carried out by Allied forces and in others by the Germans 
themselves. The difference in results lay in the fact, as later 
di closed by German aircraft manufacturers '' ho visited America, 
that the Germans, on at least one notable instance, purposely wrecked 
their latest example of aeronautical design and construction, leaving 
intact for delivery to the Allies only the equipment already obsolete. 

Whether or not this was the general practice, it is true that large 
quantities of German war aircraft and engines were confiscated and 
shipped to Great Britain, France and Italy. The purpose of such 
distribution was intended to aid in the study of the German art, but 
the practical effect was simply 'to enlarge the surplus stocks already 
in existence. 

Now the Germans, freed from the perplexing problem of disposing 
of their surplus, and eager to put their new developments to practical 
use, cast about for the least unfriendly country in which to develop 
a market for their post-war aircraft and thus, at the expense of the 
manufacturers in the market chosen, to expand their own aeronauti
cal industry and assure Germany the military protection which a 
strong civilian production reserve could provide. 

And the Germans, too, chose America as their dumping ground ! 
At least two of the most powerful German aircraft firms sent 

officials or representatives to America. They were favored in their 
hopes by the low exchange rates and their movements were accel-
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erated by the fear that the Allies would interfere and confiscate 
machines on hand before they could be exported. 

On March 24, 1920, a German Junker type airplane appeared on 
Long Island. No public announcement of its origin and the plan 
to import and sell upon a commercial basis was made and fo r a 
time it occupied courtesy space in the American Flying Club's hangar 
at one of the U. S. Air Service's Long Island fields. As soon as 
the true status of the machine became known, the hospitality was 
withdrawn. 

In spite of the fact that these German " ships " were reported to 
have made several remarkable flights and that their design and con
struction invited the serious attention of the industry, their origin, 
together with a series of fatal accidents, finally invited general hos
tility in the press. 

Neither the American aircraft manufacturers nor of-ficers of the 
Air Services of the Army and Navy were opposed to the impor
tation of limited numbers of foreign aircra ft of new design for study 
and experimentation, but both were opposed to saturation of the 
civilian market with cheap-priced craft which would build up a 
foreign industry, vital in time of war, at the expense of our own. 

Wr:ro SHALL DoMINATE THE Am? 

If Aircraft are to dominate the warfare of the future, is it unrea
sonable to believe · that Gem1any hopes to dominate the air? 

If England and France, fearful for their own safety, foresaw an 
unrepentant and dominant Germany on wings, were the officers of 
the United States Air Service, charged with the national security, 
to shut their eyes to any danger in the air, no matter from what 
direction it should come? 

It was this responsibility that impelled the Air Service leaders 
to urge Congress for protection from aircraft dumping, irrespective 
of the country involved. Their protest was against Great Britain, 
not because of British ambitions as such, but because a " key " 
American industry was in peril. 

Action in the Senate having failed, the Ways and Means Com
mittee took up the subject, holding hearings May 28th and June 
Ist on a special aircraft anti-dumping bill, prepared by R epresenta
tive John Q. Tilson of Connecticut along lines suggested by Senator 
Wadsworth, Senator New, Representative Kahn and other leaders 
in military affairs in Congress. 

UNITED STATES Am SERVICE PERcnvEs THE D ANGER 

Major General Charles T. Menoher, Chief of the Air Service, 



Entire Personnel of Alaska F lying Expedition. Left to right: Sergeant Edmond Henriques, mechanic, plane No. I; M . S. 
Joseph E. English, mechanic, plane No. 4; Sergeant James D. Long, mechanic, plane No. 3; Second L ieutenant C la rence 
C. Crumrine, pilot, plane No.3; Second Lieutenant Er ik H . Ne lson, Engineer Office r, plane No. 2; Second L ieute na nt 
Ross C. Kirkpatrick, pilot, plane No. 4; F irst Lieutenant Clifford C. N utt, pilot, plane No. 2 ; F irst L ieutena nt S t. C la ir 

Streett, pilot, plane No. I, and commander of exped ition. 



General Pershing Congratulating Major-General Menoher, Chief of Air Service 
(in ·flying clothes), on conclusion of Alaska flight. Brigadier-General Mitchell, 

Assistant Chief of Air Service, in center.-Photo, U. & U. 
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\\ ho led the RainbO\ · Di' i ion through mo t of the '' ar, and at the 
igning of the \rmistice was in command of the 6th rmy Corps, 

gave it a hi personal opinion that the clumping of this surplus 
aircraft into the country would place in jeopardy the American 
aircraft indu try. H e said: 

11 I thin k I can sa.}l - aud I thi11k I am slatiug tir e attitude of tlre frVar 
Depart11re ut also, on this particular thi11g ,- that it is of ~ itol ·im porto11 ce to 
th e natio11ol dcfeuse, to the 1ir S en. ic direct ly, that there sl10 rtld be built 
11p ·i 1 ~ / Iris corwtr::,• on i11dustry, a11 airpla11e 111 0II Itfac luring i11d ustry , so tlrat 
ia case of emerge ucy t e "< ill il07;e somethiug to fall back 11/JOII. A s to just 
hot tlz is is to be brought about, that ·is a1r oth er tlz iag of course, but I con 
state now a11d wo uld lik e to state 11cnc• to cmphasi:;e it, that it is of • ital 
importaHce that th e oirplau e mcw11fa turi'll g i11d1~str::,• be built up in tlzis 
country so that t e may lza- e it to fall back upon in case of national emer
gellcy." 

Brigadier General \• ·illiam ~Iitchell , A si tant Chief of the Air 
er ice, who wa in command of A ir Service operations at the front 

in Fra nce, declared: 

11 I kn o·w as certaiul~' as OII)OII e calL tell that ·if th is market -is fl ooded w ith 
th is English equip11r eut, ·it t ill pra c t ic alf~, knock out tlz e possibilit)' of ou.r 
def e11 diug oursel· es ·in tlz e air ·in 1ca·r. Yon •will be tJtrning over th e ke::,r of 
tlze fro11t doo r to so me ot lz e1· 11a tion." 

Colonel \ . L. Gillmore, Chief of Procurement and Supply, Army 
. ir Service, said: 

" A s I look at this problem of bringi;rg ·in perlza.ps 5 ooo planes and 15,000 
mo tors of f oreign make, -. ·e o·rc Probably go ing to parol :;e the American 
aircraft indust·ry. Ttf/ lz y, these pla11 es and motors co1tld be sold in this cowrt·ry 
at a price tlz at no A m erica11 111anufacturcr could m ee t. J,V fra.t w o·rt.ld happen 
to mw industry? Tir ey would not be able to co·Htin!le on the small orders of 
the T!Va,1' Department . .. . I believ e I wn see w here w e are liab le to pnt 
onrscl· es into the ho1zds of the British on airplmr e productioll ·if o·rw ·mamt
facturers quit and go out of business. T!V herc a·re we go·ing to tu·rn to for 
th e equipment we need?" 

At the e hearings, representatives of practically the entire Amer
ican aircraft industry were prese•1t, and stated it as their unqualified 
conviction that, unless the dumping were _prevented, the death of 
the industry would assuredly' follow, or if not death, then tremendous 
burdens with a small source of supply would be placed upon the 
War and Navy Department. 

EIGI-IT FEDERAL DEPARTMENTS PROTEST 

Simultaneously with the hearings, the Sub-Committee on Commer
cial Aviation of the Economic Liaison Committee made a report 
urging prevention of the threatened dumping. The combined weight 
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of opinion of the State, War, Navy, Post Office, Commerce, Agri
culture, Interior .and Treasury Departments, was thus added to the 
Air Service argument. The special sub-committee, of which Lt. Col. 
Horace M. 1Hickam, chief of the Information Group-, A ir Service, 
was chairman, pointed out the necessity for building up and main
taining a civilian aerial reserve in the U nited States, with sources of 
supply wholly American. It was emphasized that the ·e sources 
could not thus be kept wholly American if a foreign invasion \Vith 
obsolete aircraft were to be permitted. 

The Tilson bill was unanimously recommended by the \1\ ays and 
Means. Committee and was unanimously passed by the House. It 
was known to have the overwhelming support of the Senate, but it 
reached that body too late in the closing hours, so the second session 
of the 66th Congress ended without providing protection for an 
essential element in the national defense. 

If the Congress failed to formulate a policy on aeronautics it 
was not because the country as a whole was indifferent to the neces
sity for action. On the contrary, the press of all parties, at a 
time when many other subjects were urged for consideration, came 
vigorously to the support of the Air Service. Scores of editorials 
appeared calling attention to the danger. There was little direct 
antagonism to the English, but there was insistent demand that we 
guard our own country and not be compelled to look to another for 
protection. 

PRESS URGES ,, AMERICA FIRST!., 

Said the Washington Post on May 30th: 
"The Domestic aircraft industry is in a bad way enough at present. It 

is 95% liquidated. The statement has been authoritatively made that one 
company which formerly utilized the services of 20,000 persons has now 
only a little more than 1,000 employed and that there are not more than 
2,500 mechanics in the entire country engaged in the production of aircraft. 
If these figures are even approximately correct, they show that there is 
ample room for the building up of a great national industry in the ever
widening field of aviation. The Government can afford to encourage domestic 
airplane invention and manufacturers for the sake of preparedness." 

The serious condition in which the American aircraft industry 
found itself, due to the threatened invasion from abroad, was taken 
cognizance of in the editorial columns of the New Y ark Times .. 
June 21st, as follows: 

"Now our airplane industry is on the very verge of succumbing to foreign 
rivalry and will be preserved for a lingering existence only if it gets imme
diate protection of the sort that only legislation can give." 

On June 30th, the New York Tribune pointed out: 
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' There is no market for the material in Great Brita.in, and Canada and 
ustralia and France have enacted laws prohibiting the import of any parts 

of it. America is the only country where the material can be disposed of. 
A large quantity is already here and more is on the way, to be sold at 
prices far lower than any American manufacturer can meet. The arrival 
of the en tire consignment will strangle American aviation, already struggling 
for a ba re ex istence and seriously prejudice the country' s aerial defense by 
putting the few remaining manufacturers completely out of business." 

A broad view, pro-American, rather than anti-British, was 
expres ed by the St. Paul Pi,oneer-Press: 

' Great Britain cannot be blamed for wanting to get rid of its old equip
ment, nor can it be blamed for seeking to sell in ''hat undoubtedly will be 
its best market- the United States. But what can be said for this country' s 
policy, o r rather lack of policy, which will allow a foreign power to cripple 
our airplane industry?" 

Floyd \\ . Parsons, writing in the Saturda'j' Eveni11g Post under 
the significant heading ''Everybody's Business" said: 

"England has closed its markets against French war surpluses, and France 
has done the same with respect to the English supplies of war aircraft. 
Amer ica, therefore, now affords the chief market for Europe's obsolete 
machines. 

" J ust as a great fleet of merchant vessels is essential to a nation that 
wou ld command the sea~ in time of war, so must a country in the future 
have a large and modern fleet of commercial aircraft to supplement and 
strengthen its military air forces if it expects or even hopes to hold mastery 
of the air." 

The Chicago Da·ily News on May 25th inquired: 
"Are Americans about to suffer British Dominion from the Air?" 
On the same day the Chicago Tribune apparently provided the 

answer: 
"Already all but two American manufacturers of airplanes on a large 

scale during the war have gone out of business. With such competition 
from Great Britain as now impends it is evident that even these cannot 
continue successfully ... . In the eighteenth century Joshua Gee, an English 
writer and government official, said: ' We ought always to keep a watchful 
eye over our colonies to restrain them from setting up any of the manufac
tures that are carried on in Great Britain, and any such attempt should be 
crushed in the beginning, for if they are suffered to grow up to maturity, 
it will be difficult to suppress them.' We are no longer colonies, but the 
British trade policy remains the same." 

The New York World on June 6 declared : 
"It is a question of national defense!" 

So, too, the New Y 01·k Sun on June 1oth: 
"America and Americans want the American airship industry m all its 
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branches encouraged, not for the profit of individuals, but for the defense 
of the nation." 

AMERICAN P ATENT RIGHTS PROVIDE PROTECTI ON 

Although no legislative relief was obtained, the protection which 
so many men in responsible public positions regarded as imperat ive 
came by way of the U nited States Courts. The Wright Aeronau tical 
Corporation, owner of the Wright patents in the U nited States, 
secured a decision, the world-wide effects of which we re admirably 
pointed out by the press. The N ew Y ark Su·n, in its issue of July 
10th, 1920, reported the decision as follows : 

"The plan of British interests to flood this country with thousands of 
obsolete British war airplanes at practically junk prices, thus crippling Amer
ican aircraft manufacturers and, which is more important, rendering thi s 
country helpless in the air, should war come, appears to be defeated by a 
decision handed down by Judge Thomas I. Chatfield, in the United States 
District Court, Brooklyn. 

"Curiously enough the decree which may save the American manufac
turers from ruin and the Air Service from dependence on foreign airplanes, 
was based upon the fact that the airplane in its present form is strictly an 
American invention. 

"The decree was secured by the Wright Aeronautical Company of Pater
son, N. ]., holder of the patent rights of Orville and Wilbur vVright, and 
perpetually prohibits the Interallied Aircraft Corporation of New York from 
us.ing or selling foreign airplanes in this country .... 

"According to manufacturers here the patent involved in the Chatfield 
decree, No. 821,393, is the one covering the basic idea of stability in flight 
which is maintained by warping the wings or by use of ailerons on the 
wings. Rights to the invention in certain foreign countries have been dis
posed of. 

" ' Judge Chatfield's decree,' says a statement authorized by the Wright 
Aeronautical Corporation, 'is interpreted to mean simply that the ~r right 
patent in America is unimpaired by any privileges which may have been 
disposed of in other countries. 

"'Some British airplanes have already been used and sold here in disre
gard of the rights of American inventors and patentees, not only Orville 
and Wilbur Wright, but Glenn H. Curtiss, Grover C. Loening and Alexander 
Graham Bell. The British airplanes, although using these American inven
tions, are doing so for the most part without license or payment of royalty.'" 

On December 7,. 1920, Judge Mayer in the United States District 
Court in New York City granted to the Wright Aeronautical Cor
poration, plaintiff, a preliminary injunction against Handley Page, 
Ltd., and ' the Aircraft Disposal Company, Ltd., British corporations, 
and their American representative at that time prohibiting 
them from bringing to this country and selling here airplanes 
from the IO,ooo sold by the British Government to the Aircraft Dis
posal Company, Ltd. It appeared that the first lot to be sold here 
was 2,365 planes. 
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Judge Mayer pointed out that there is no market for all these 
ai rplane in Great Britain or elsewhere unless a market is created 
here for the e planes, which were, in the main, designed for war 
ser ice and old by the Briti sh Government obviou ly, because they 
'' ere no longer needed for GO\ ernmental purposes. 

The injunct ion wa granted because of infringement of the Wright 
patent No. 821 ,393, owned by the plaintiff. Judge 1ayer stated 
that " it polic) of licen ing is fair and conduci e to the development 
of the industry in this country. I t has granted licenses to nearly all 
the manufacturers in the nited State ." The claim of the defend
ant that the British Government had been licensed under this pat
ent was rejected by the Court. He further declared: 

The ·wright patent has been adjudicated to be valid, a pioneer and of 
wide scope by Judge Learned Hand, by Judge Hazel, and by the Circuit 
Court of Appeals of thi s Circuit. The validity and broad scope of the patent 
are today universally recognized by the aircraft industry of this country, 
wh ich has paid, and is paying, very substantial royalties. Practically every 
manufac turer of airplanes in this country is licensed, and various importers 
of British, French and Italian airplanes are also licensed. The defendants 
do not ques tion these fact s. 

" T he defendants do not now deny title, validity or infringement. On 
behalf of defendants, the argument is put forward that the introduction of 
these machines will educate the merican public to the utility of the airplane 
as a commercial proposition, hence create a large demand, hence ultimately 
stimulate American industry to supply that demand. 

" The Ame rican manufacturer may, however, be trusted to make up his 
mind as to what is best for him, and his bitter opposition shows that he con
siders that if these machines are brought here and, as defendant \'Vorkman 
states, are laid down, 'duty and heavy transportation charges paid, in New 
York City- or in fact, anywhere in the U nited States- at a price which is 
but a fraction of their actual value,' such importation will destroy or gravely 
impair A meri can industry in thi s regard. 

"Whatever may be the correct economic view, the fact is that plaintiff is 
the owner of the patent ; that the patent has been adjudicated, that the courts 
have g iven it a high place, and that defendants have thus far brought into 
this country only a few planes, and have not, in any sense, established an 
industry here. 

"Defendants acquired these planes from the British Government with 
their eyes wide open and took their chances on their legal rights. They state 
that they have allotted :t,365 planes for the American market. The selling 
price of these planes is said to be $6,SIO,OOO, and defendants assert that the 
expense of storage and other expenses are mounting high and, if a prelimi
nary in junction goes against them they will lose the market and thus suffer 
great loss. 

" Yet, this was their hazard. They should have known that plaintiff would 
move expeditiously and diligently, as it has. There are, then, no equities in 
favor of defendants, and they must rely on their legal rights." 

Judge Mayer then decided that they had no legal rights and granted 
the injunction, upon the plaintiff's filing a bond for $35,000. 
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DuTY OF CoNGRESs TO AcT 

Notwithstanding the two court ruli·n.gs which o [fer tetnporm·y 
protection, the ji11al solution lzas yet to be provided a11d in the mean
time the danger of dm,nping remains. Each year Europ ean 11a tio11s 
may be expected to declare numbers of their M -ilitary c·raft obsolete 
and the temptation z.uill persist to endeav or to throw tlz e·m on the 
United States market. The situation, as revealed by Gen. M enoher 
and Gen. Mitchell, is unchanged in so far as a national policy is 
concerned, and must remain pregnant with dange·r to the natio·11al 
defense u.ntil Congress enacts anti-dumpiug legislation protecting 
the aircraft industry. 



CHAPTER XII 

CHRONOLOGY OF AERONAUTICS 

January I-December 31, 1920 

(For Earlier Chronologies, see A ircraft Year Book , 1919 and 1920) 
*See amplification at close of this chapter. 

January I 

*J anua ry 2 

Janua ry 2 

January 3 

J anuary 8-15 

January 10 

January 12 

*January 13 

January 19 

January 21 

January 21 

F ebruary 

February 4 

February 7 

British Air 'linistry announces opening of Cape to 
Cairo air route. 
Commander A. C. Read completes recruiting flight of 
7,740 nautical miles in l .C.-4. 
James H. Knight flies ai.rplane mail from Cleveland 
to Bellefonte, Pa., 215 miles, in 83 minutes. A\ erage 
speed 156 m.p.h. 
M. Sadi Lecointe, in ieuport machine, reported to 
have covered 190 kilometers in 42 minutes 53% seconds. 
Speed 166 miles an hour. 
Chicago Ae ronautical Exposition under auspices of the 
Manufacturers Aircraft Association, Inc. (See Ap
pendix.) 
H. S. fl ying boat from Naval Air Station, Coco Solo, 
C.Z. with Lieut. (jg) 0 . D. \'\Tilliams and Ensign E . 
Chourre pursues runaway kite balloon and rescues 
crew of three. 
1\lli ssissippi Valley Aviation Clubs Association organ
izes in Chicago and adopts resolutions recommending 
concentration of all air activities, military, naval and 
civil, within single department of the Government. 
Hamilton Club of Chicago passes resolution urging ne
cessity for National Aeronautical Department. 
Aerial survey of Panama region begun by Naval Avia
tion. 
Geological Survey co-operates with Aviation Section 
Marine Corps, in mapping coastline of Haiti. 
Aircraft responsible for victory of British and Italian 
troops over forces of the " Mad Mullah" in Abyssinia. 
C. J. Zimmerman, Keyport, N. J, takes . off and lands 
Aeromarine 40-L Flying Boat on the ice at Raritan Bay. 
Consignment of Curtiss H.S.-2-Ls, Curtiss H.-16s, and 
several Aeromarine and Boeing flying boats, and parts, 
worth a half million dollars is shipped to aerial trans
port company in China. 
Aerial Post sta1·ted between Helsingfors, Finland, and 
Reval, Russia. 
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I08 

February 7 

*February 14 
February 17 

February 19 

February 21 

February 21 

*February :26 

March 

March 5 

March 6 

March 6-13 

March 8 

March 8 

March 10 

March 13 
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Sadi Lecointe, flying Nieuport biplane at Villacoublay, 
reported to have made speed• record under new regu
lations of the F. A. I. covering kilometer course in 
both directions at 171.3 m.p.h. 
Lieuts. Ferrari and Masiero start Rome-Tokio flight. 
M. Casale, in Spad Herl:iemont biplane, with two 
passengers, attains reported height of 7300 meters 
(24,000 ft.). 
The American Embassy organizes weekly aerial service 
from Paris to Warsaw, via Coblenz and Berlin. 
Congressional Committee visits Air Station at Hamp
ton Roads. Representati ves Britten, Hicks, Oii\ er and 
Venable make short fli ght in airship F.-I. 
Fleet of five H.S.-2 and five H.-16 flying boats from 
Naval Air Station, Pensacola, Fla., participate in l\Iardi 
Gras festival at New Orleans and o ne H.S.-1 and 
twel ve N.-9s participate in fete at Mobile. 
Major R. W . Schroeder, flying 400 h .p. Liberty motored 
Packard Lepere biplane equipped with Moss turbo
compressor, establishes world's altitude record of 33,
ooo ft. at McCook Field, Dayton, 0. Record calibratt:d 
by U. S. Bureau of Standards. F. A. I. method indi
cates 33, I 14 ft. 
Radio messages from airplanes during maneuve rs of 
37th Inf., Ft. Mackintosh received over distance of 175 
miles. 
Calcutta-Bombay Flight. Handley Page airplane, pi
loted by Capt. Clarke and carrying one servant, two 
mechanics, three passengers and three press representa
tives, arrives at Bombay 9 P. M., having flown from 
Calcutta. .Distance of 1200 miles in 17 hours. 
Maj. Albert D. Smith flies reconstruded Boeing-De 
Haviland 1400 miles in one day from Camp Lewi s, 
Wash., to San Diego, Cal. His course lay almost en
tirely over mountains 6ooo to 7000 feet high. 
Second annual aeronautical exposition Manufacturers' 
Aircraft Association at 71st Regiment Armory, New 
York City. (See Appendix.) 
.Dayton-Washington Flight. Lieut. H. R. Harris with 
Lieut. A. L. Smith, Lieut. E. B. Koger of Navy, and 
Clarence B. Coombs ·fly 12-passenger Martin Army 
Transport Airplane from McCook Field, Dayton, to 
Bolling Field, Washington, 385 miles, in 3 hrs., 63 min. 
First seaplane flight of Belgian mission establishes 
aerial transport in Congo, between Kinshasa and Eo
lobo, 200 miles in ' 2 hrs., 39 min. 
New York State Legislature adopts resolution urging 
Congress to enact federal laws for regulation of aerial 
traffic, instead of leaving it to individual states to pass 
conflicting legislation. (See Legislative Section, Ap-
pendix.) · 
Edward Musick, Aeromarine pilot, ·with ]. ]. Boland, 
company eJ:Igineer, glides over snow covered ice in 
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March 18 

* 1arch 20 

'larch 22 

March 30 

March 30 

March 31-April 2 

April r 

April I 
April 

Apri l 4 

April 14 

Ap ril r?--May 2 

April 21-28 

April 22 

April 22 

Ae romarine Flying Boat, takes off, and flies over 
steamship " Princess Ann," ashore off Rockaway Point. 
Finds that rescue work has been accomplished and 
returns, landing this time on snow covered landing 
field. 
Air Mail service started between Barcelona and Las 
P alm as, :Mallorca, 112 miles. • 
First successful fl ight from Cairo to Capetown com
pleted by Col. van Ryneveld and Major Brand. 
C. ]. Zimmerman, pilot makes successful trial flight in 
new Aeromarine lode! A. S. Ship's Scout at Key
port, r . ] . Seaplane hops off after run of five seconds. 
Air l\iail pilot, J ames H. Knight, flies 340 miles from 
New York to Cleveland in 2 Ius., 10 min., average 
speed 157 m.p.h., with 16,000 letters. 
Radio communication established between seaplane and 
Naval Air Station, Anacostia, and between seaplane 
and submarine in Iavy Yard, demonstrating possible 
communication up to 70 miles between submarine and 
seaplane. 
Capt. 'v\. R. Lawson and Lieut. R. E. Davis make 
military reconnaissance flight of 900 miles between 
Langley Field, Va.- Camp Glenn, N. C.- Wilmington, 
N. C.- Fayetteville, N. C.- Charleston, S. C.-Fayette
ville, N. C.- Langley Field, Va. Actual flying time II 
hrs" 23 min.; elapsed time 58 hours., 25 min. 
Lieut. Everett Davis, 8th Aero Squadron, in D.H.-4-B 
flies from Kelly Field to McAllen, Texas, covering 
256 miles in roo min. 
First Aero Conference of South Africa. 
Air Mail service opened on Frejus-Toulouse-Rabat 
route, for Spanish mails between Barcelona, Alicante 
and Malaga. 
Juan Leguia,· son of Peruvian President, breaks local 
record for non-stop flight, covering 300 miles between 
Lima and Trujillo, Peru, in Curtiss "Oriole." 
During railroad tie-up, Aeromarine Flying boat pi
loted by C. ]. Zimmerman, carrying S'QO copies of the 
Wall Street Edition of the N. Y. Eve·u:ing Post, flies 

. to Red Bank, N. ]., delivering papers 30 minutes after 
leaving New York. 
Seaplane races at Monaco, France. Grand Prix de 
Monaco is awarded to Sadi Lecointe. 
San Francisco Aeronautical Exposition under auspices 
of Manufacturers' Aircraft Association. (See Appen-
dix.) . 
Pacific Aeronautical Association at meeting, San Fran
cisco, urges Congress to establish transcontinental air 
mail lines, air laws, regulate aviation in general, en
courage cities to establish municipal landing fields and 
to aid development of commercial planes. 
Two naval H.S.2-Ls commanded by Lieut. Commander 
R. D. Kirkpatrick and Lieut. W. R. Cobb, fly from 

\ 



110 

April 25 · 

April 26 

April 27 

April 30 

May 
May 1 

May 2 

May 4 

May 5'-11 

*May 7 

May 7 

May 7 

May 9 

May 12 

May 14 

May 14-16 

May 15 
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Honolulu to Hilo and back, a distance of 210 miles 
each way. 
Pilot Clifford Webster flies Curtiss H.S.z-L flying boat 
with two passengers from F lorida to New York, 
I.345 miles, in 18 hrs., 27 min. 
Over a measured course at Naval Air Station, Rocka
way, Curtiss "Wasp" piloted by Roland Rohlfs, flies 
at a speed of 140 miles an hour, breaking former speed 
record by 14 miles an hour. Flight made under offi
cial cognizance of navy officials: 
First warrant in United States for reckless aerial 
driving is issued in Los Angeles against Omer Lock
lear, Aero Club of Southern California, complainant. 
Orenco "Touris'ter" at Hazelhurst Field, Minneola, pi
loted by Clarence Coombs, with three passengers, 
reaches altitude of 6,000 feet in 8 min., 750 feet a min. 
Aircraft Exposition opens Groningen, Ho!Jand. 
Lieut. F. D. Hackett fli _s from Mather Field to Ream 
Field, 490 miles, in a D.H.-9 Liberty in 4 hrs. I min. 
Eclipse of the moon observed by Lieuts. ]. H . Tilton 
and W. H. Cushing of the naval station, Rockaway 
Beach, L. I., at height of nearly 30 miles. 
Oregon, Washington, and Idaho Airplane Company, 
Curtiss distributors for Northwest, contract with Ore
gon Journal for delivery of 300 pounds of newspapers 
daily to Astor.ia and Seaside during summer months. 
This service enables readers to get their papers ten 
hours earlier than would have been possible otherwi se. 
Two Curtiss K-6 motored Standard ] -1 planes fly 
from New York to Minneapolis with consignment of 
dry goods. 
First annual intercollegiate competition held by U. S. 
Army Air Service, the Intercollegiate Flying Associa
tion, and the American Flying Club at l\·1itchel Field, 
Mineola, L. I. 
Opening of aerial mail route between Peking and 
Tien Tsin. 
Clarence Coombs with three passengers in Orenco 
touring plane, ascends 16,ooo feet. 
·Bournemouth . Police Court, London, fines Reginald 
Edmund Tollerfield, pilot, for flying at dangerously 
low altitude. First procedure of the kind in England. 
D.H.-4 plane piloted by Lieut. R. W. Blessley with 
Lieut. D. D. Watson, observer, flies over Panama 
Canal. Aerial photographic map made, saving engi
neering corps months of work on the ground. 
First inter-city flight on Pacific Coast in dirigible B-r8, 
non-stop from San Diego to Los Angeles and return, 
250 miles in s0 hours. 
First annual army air tournament held at Bolling 
Field, exhibition of aerobatics and combat flying by 
army pilots. 
First aerial mail plane arrives in Chicago from Omaha 

I 
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*May rs 

May IS 

May 16 

!\lay 17 

* Iay 22 

May 23- 28 
Niay 26 

1ay 29 

May 30 

June I 

J une I 

J une 3 

J une 6 
y June 7 

June I2 

June IS 

June 16 

June I9 

June 22 
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at 6::,o .P.M. P lane, piloted by D. \¥ aid, left Omaha 
at I o'c.lock. Ray Benedict makes flight from Chicago 
to O maha on the same day, opening first westward ex
tens ion of A ir Mail Service from Chicago. 
J'Jwmas-Morse S.-6 makes remarkable flight from 
Ithaca to \ Vasbingtou, to Daytou and then back to 
Ithaca. 
r1aide.u flight of fi rst commercial dirigible (Goodyear), 
in America made from Commercial Airship Syndicate 
Field, Ka n as City, Mo. 
Curtiss " asp," fi rst military machine owned by the 
Bolivian Government, makes successful Bights from 
airdrome at La Paz, 13,000 feet above sea level. 
Orenco " Tour'ister" reaches altitude of 17,150 feet with 
pilot and three passengers. Pilot, Clarence Coombs; 
engine, 150 h.p. \i right. 
Dayton \i right model 0 .\¥ . " ' Aerial Coupe " reaches 
height of 19,710 feet, with pilot and three passengers, 
making altit ude flight in 2 4rs. 31 min. 
International Seaplane Meet at Barcelona, Spain. 
Lieut. Harry ¥ eddington, with three passengers at 
Kelly Field, reaches an altitude of 2o,o8r feet, a record. 
First outdoor Aero Show on Pacific Coast opened at 
San Jose, California. 
Dayton \¥ right model O.'N. "Aerial Coupe" flies from 
Dayton to Cl~veland , Pittsburgh, \N"ashington, D. C., 
with ice cream for banquet of Retail Ice Cream Deal
ers' Association in vVashington. 
Curtiss airplanes and flying boats operate from flying 
stations at lVIanila , P. I. 
Lieut. Fronval, chief test pilot for Morane-Saulnier 
Co., reported to have made 9()2 loops in 3 hrs. 52 min. 
at Villacoublay, a record. 
Farman " Goliath" reported to have remained in the 
air 24 hours 19 min. 7 sec., a record. · 
Sweden's first Flying Show opens at Stockholm. 
Lieut. John H. Wilson of the 96th Aero Squadron, 
Kelly Field, Texas, leaps from De Haviland-B plane 
at altitude of 20,000 feet and lands safely. 
Donald Hudson in Curtiss "Wasp" crosses Andes 
Mountains at 30,000 feet. 
First photographs and motion pictures of Yosemite 
Valley N a tiona! Park, taken from the air by Curtiss 
"Oriole." 
Two cents a mile is fuel cost of Goodyear "Pony 
Blimp " in economy record on San Diego-Los Angeles 
flight of I38 miles in 3 Ius. II min. on 9 gallons gaso
line and Y;; gallon oil. 
Municipal seaplan~ flying station opened by Mayor 
]. F. Rylan at 82nd Street and North River, New York 
City. 
Aeromarine Flying Yacht christened by Governor Ed
wards of New Jersey at Keyport, N. J. (See Chap
ter 2 and Appendix.) 
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June 27 

[ "June 28 

June 30 

June 30 

. July I 

\ uly 1 

July I 

Jul 2 

July 2 

July 4 
July 7 

July 9 

July 9 

July II 

July I4 

July I6-24 
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German Junker monoplane attempting non-stop flight 
from Omaha, Neb., to New York City, lands at Lan
caster, Pa. 
Navy F .-s-L squadron completes r3,ooo-mile cruise with 
Atlantic Fleet through \<Vest Indian waters. 
Aeromarine ''Navy Cruiser " makes night flight from 
Atlantic City to New York, carrying 14 passengers. 
Rice Bros. dairymen, Pasadena , Cal., make first de
livery of milk on the Pacific Coast by airplane. 
Curtiss "Seagull" makes r,roo mile demonstration 
flight to principal islands in Philippines, carrying mail, 
passengers and merchandise. 
vVright Aeronautical Corporation of P aterson , N. J .• 
produces for the Army Air Service a Cannon Motor. 
I 0" shells are fired through propeller shaft while the 
plane is in flight. 
Aerial tour of the Atlantic Coast is made by M r. and 
Mrs. Robert Ireland of Cleveland, Oliio, in Curtiss 
H.S.2-L piloted by C. L. Webster, of the America 
Transoceanic Company, including Bermuda, Savannah, 
Cuba, Palm Beach, New York, and Bar Harbor, Me. 
Attorney A. B. Reynolds o f Sacramento flies from 
that city to Los Angeles and back in one day to get 
testimony of a witness in Los Angeles. 
Two thousand pounds of grape fruit reach New York 
from Miami, Fla., in hulls of two big flying boats of 
Aero Ltd. Make trip from Miami to New York m 
I6 hours, pilots, George Jay and George Cobb. 
German Air Mail service again started. 
Guided entirely by radio compass signals, naval sea-

lane F.-5-L flies from Norfolk ninety-five miles to 
pick up battleship Ohio at sea, with no knowledge of 
th~ vessel's location, then returns to Norfolk entirely 
by. radio compass. Said to be the first time radio com
pass \ apparatus has been used to direct aircraft to a 
ship. \ -
Secret1fY of the Navy dedicates new airport at Se
attle. \ 
Internati'~1al Aero Show opened at the Olympia, Lon
don. 
Ruth Kit tttrick, president of the Bridgeport, Mass., 
Woman's (1Jub and Gracia Rice, treasurer .of the Na
tional Fedet·~tion of Business and Professional Women, 
fly from Bndgeport, Conn., to Springfield, Mass., for 
New England Convention of the Federation. 
Annual meetirlg of Manufacturers' Aircraft Association 
at its offices, N1o. 50I Fifth Avenue, New York City. 
International Y'acht Races viewed for first time from 
air. Fleet of pt~vate planes besides the four H.S.2-L 
seaplanes of Aero Ltd.; Curtiss Aeroplane and Motor 
Corp. and Amer1~'ca Transoceanic Co., with several 
Curtiss s~aplanes, Aeromarine 'Plane & Motor Co.'s 
large "Navy Cr 'ser." All planes carried paying 
passengers. (See C apter VII.) 
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J uly 24 
Ju ly 30 

August 
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ugust 

A ugust 
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2 
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*Augu st IS 
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September I 
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September 3 

September 5 

September 7 
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'l\'Ionumen t at Le Man s, F rance, designed by Paul 
Landowsk i, is dedicated by prominent French and 
Americans to \•\ ilbu r W right commemoratjng his fi r st 
public fl ight in Le Mans and the pionee r work of the 
W right Brothers. 
New York-Ala ka Fl ight. F our D.H.-4-B planes com
manded by Capt. St. Cla ir Street, complete fl ight f rom 
M ineola N . Y., to ome, Ala ka, in 55 hrs. actual 
flying ti me. 
Aeri al Derby held at Hendon a ird rome London. 
Capitali st s and bankers among q passenge rs in Aero
marine flying cruiser on fl ight to Southampton, L. I., 
from ew York , I 10 miles in 72 minutes. 
Omer Lock lea r , aerial acrobat, killed in night flight at 
Los Angeles, Cali f. · 
Brit ish ir .Iinistry Compe tition at Martlesham Heath, 
E ngland. 
Daily air mail se rv ice organi zed betw een London and 
Amsterdam. 
T wo German Junker monoplanes which left ew York 
J uJy 29th arri ve at San Francisco, Cal. 
Gallaudet ·• Liberty T ourist " biplane flie s to Franklin 
Roosevelt' s noti fication ceremonies at Hyde Park, r 
Y., deli,·ering r,ooo copies· of the New York E- eni11g 
P ost spec ial airplane edition, containing full account , 
a r ri ving a few minutes a ft er speeches were made. 
Gallaudet " Liber ty Tourist " flies from New York to 
\ i\fashington, with consignment of perfumes. 
Laura Bromwell breaks world' s loop-the-loop record 
fo r women at Curtiss Field with official total of 87 
loops. · 
Board of Gove rnors of Aero Club of America and the 
A merican F lying Club vote for amalgamation under 
name o f the Aero Club of America. 
Lt. A. G. H amilton jumps 20,900 feet by parachute at 
Carlstrom Field and reaches ground in 12 minutes, a 
record. 
U . S. Army Air Service airplanes participate in N a
tiona! Rifle matches at Camp Perry, Ohio, with 
D.H.4-Bs, using both synchronized and fle xible guns. 
Lt. Oakley, E. K elley, and Serg. Stekel winners. 
British Air Ministry holds second competition for sea
planes and amphibians. 
Curtiss N.-9 seaplane flie s 120 miles over Sierra Moun
tains from Sacramento to Lake Tahoe, Cal. 
A Martin bombing plane carryirig crew of four men 
and 1000 pound torpedo flies from Washington to 
Yorktown, 125 miles, in 64 min . ~ 
Successful experiments made by two Army planes 
making landing by using variable pitch propeller. 
Plane stopped 75 feet from point where landing gear 
first touched ground. 
Fish and Game Commissioner A. L. Monahan locates 
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schools of fish from dirigible near San Diego, Calif. 
September 8-10 Federation Aeronautique Internationale conference held 

at Geneva. 
September 8 Transcontinental Air Mail Service from New York 

to San Francisco started. 
September 10 Survey of Southern Lake Michigan completed by Great 

Lakes Navy Station. 
September II Three dirigibles of the U. S. Army Air Service fl y 

for two hours in formation at Langley Field, Va. 
radio communicaton directing them. 

September 15 Dayton Wright "K-T" "Cabin Cruiser " makes film de
livery from Famous Players-Lasky Corp., flying from 
Dayton Wright Field to Cincinnati, Richmond, Indian
apolis, Columbus and return. 

September 18-19 International Airplane Race at Venice for Schneider 
Cup won by Naval Lt. Cheva lier Luig i Balogna, piloting 
a Savoia 12, Ansaldo motor, 3750 kilometers in 2 hrs., 
35 min. at 1520 m.p.h. 

September 22 Eleven million marks subscribed for establishment of 
Air Post at Bremen, Germany. 

*September 25 National balloon race at Birmingham, Ala. , under 
auspices of the Aero Club of America and F. A. I. 

September 27 The American Legion in National Convention at Cleve
land, Ohio, adopts resolution urging Congress to enact 
laws regulating aerial transport, and reaffirming reso
lution of 1919 calling for separate departments of 
aeronautics. (See Aerial Law Section of Appendix.) 

*September 27 Gordon Bennett Cup Race held at Etampes near Paris 
under auspices of Aero Club of France. 

September 28 Airplane piloted by Paul Collins demonstrated fire
proof paint invented by Parker H. Bradley, at Hazel
hurst Field, Garden City, L. I., New York. The flight, 
made at night and witnessed by Air Service officials. 

September 29 L.W.F. "Giant" 3 Liberty motored bomber accepted 
by Army Air Service after trials at Mitchel Field, 
L.I. 

October 8-ro Aero Club of France holds important flying meet at 
Buc. 

October 10 Sadi Lecointe beats speed record of Capt. De Ro
manet. Capt. De Romanet flew a kilometer in 12.3 
seconds, or at the rate of 292.82 kilometers, or about 
181.95" miles an hour. Lecointe covered the kilometer 
in 12.1 seconds or at the rate of 296.694 kilometers 
(about 185 miles per hour). 

October 10 Pioneer flight into isolated region of Northern On
tario. Capt. W. Roy Maxwell of Hamilton in a Cur
tiss seaplane flies tci Moose Factory station of Hud
son Bay Co. 

October II Airplane attached to Harding-Coolidge Campaign Com
mittee of New Jersey leaves Lakewood, N. ] ., on a 
flight to take in every county in the State. 

October 12 Joseph Flannigan, Democratic candidate for Sheriff 
of Queens, N. Y. C., begins his campaign by airplane. 

-- - ·-· ~~ ~~ 
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October IS 

October I6 

Octobe r I6 

*October 17 

*October 20 

October 2 I 

*October 23 

October 23- Nov. 9 

October 23 

October 28 

October 31 

October 31 

Noven~er 

November 

November 

November I 

November 4 

Seattle-V ictoria Ai r hi! starts on contract awarded 
by P ost Office Depart ment to Edward Hubbard oper
ating two Boeing machines. 
Lt. Austin attempt s fl ight from France Field, Panama, 
to W ashington, but a hurricane forces him to return. 
(See Chapter III. ) 
Fire destroys hangars , machine, fabric and woodwork
ing shop, storeroom and other buildings with IS planes, 
at a\ a! Air Station, Anacostia. 
Canadian Air Board completes relay flight across Can-
ada f rom H alifax . S., to Vancouver, B. C. 
Four . S. Army D.H.4-B airplanes complete return trip 
from Alaska, arri ving at Mitchel Field with total round 
trip flying time of I I2 hours for 9 ooo miles. 
Preliminary to five year expedition by airplane to the 
Antarctic regions by a gr oup of London scientists, a 
party headed by John L. Cope, F. R. G. S., leaves 

orfolk, Va., on a two years' survey of the west coast 
of the ·woodell Sea and Graham Land. (See Chap
ter VI. ) 
Gordon Bennett International Balloon race held at 
Birmingham, Alabama, under auspices of Aero Club 
of America and F . A. I. 
International Aero E xhibition held at Prague, Czecho
Slovakia. 
The " Santa Maria" and " Pinta," two-passenger and 
ma-il-carrying Aeromarine flying boats leave New York 
City, each with eleven passengers, a pilot, and -three 
mechanics on board, for Key West, Fla. (See Chaps. 
II, III, and Appendix.) 
Passenger-carrying record broken. Nine men and 
womeq, the largest number ever carried by a single
motored airplane, fly 0\ er New York City in tests of 
new Curtiss " Eagle." (See Chap. II and Appendix.) 
U. S. Army airship, D-2, completes test at Akron, 0 ., 
and flies to Langley Field via Pittsburgh. 
Toledo, Ohio, is bombarded by airplanes carrying So
cialistic literature in behalf of Eugene V. Debs. 
Airplanes entering U nited States from foreign coun
tries subjecte-d to same quarantine regulations as steam
ers coming from foreign ports. 
Test flight of smallest airplane in U. S. Air Service, 
the " :Messenger." , 
A Monoplane of the Mercury Aviation Company leaves 
De Mille Field, Los Angeles, at 12 noon and reaches 
San Diego an hour and 20 minutes later, on initial 
flight of regular passenger service. 
Air Mail Service starts between United States and 
Cuba with two Aeromarine flying cruisers. (See 
Chap. III.) 
Army Air Service co-operates with anti-aircraft guns 
at Fort Monroe. Radio telephone used in airplane and 
at battery commander's directions, the pilot properly 
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November 7 

November IO 

November IO 

November II 

November II 

November I7 

November 20 

November 2I 

November 24 

\ 'Novomboc 25 

November 30 

December 2 

December 3 

December 4 

December II 

December I4 
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reports operations. This is firs t time an t i-aircraft bat · 
tery commanders have been able to get accurate data 
on timing of anti-aircraft shells. 
The Army's largest dirigible, "Zodiac," flies to \• ash
ington, D. C., from Langley F ield and r~turn. i\ lo
tion pictur.es made and dirigible is in constant radio 
communication with stations at Langley Field · and 
Washington. Radio telephone used. 
Navy demonstrates that radio telephone can be used 
from aircraft 300 miles away. · 
Frank Clarke, flying German Fokkcr eq uipped with 
Hall-Scott motor, flies from Oakland to Venice, Ca l. , 
in 3 hrs. 45 min. 
Second Annual Aviators Reunion Dinner held at Ho
tel Astor, New York City. 
Two big passenger seaplanes of the Aero Ltd. fleet, 
with several men and Edith Gordon and Rose 1c
Donald, fly from New York to Florida. 
Two American commercial Standard-vVright airplanes, 
the first to enter Mexico, leave Chihuahua for Mex ico 
City, with greetings from American to Mexican offi
cials. Mark lan.ding fields and advertise and sell air
planes. 
Aeromarine flying boat, the ''Nina," third plane built 
for the Aeromarine West Indies Airways, Inc., leaves 
New York for Cuba with 14 passengers including I. M. 
Uppercu, President of the Aeromarine Plane & Mo
tor Co. 
Dirigible passenger line establishes half hour service, 
using Goodyear "Pony Blimp," between Los Angeles 
and Catalina. 
Aviation Field at Camp Stotzenberg Tambango, Phil
ippine Islands, named Clarke Field in honor of Ma
jor Harold M. Clarke, Air Service. 
First Airplane Race for Pulitze r Tr~phy and Valen
tine Liberty Bond prizes held at Mitchel Field, Gar
den City, L. I. 
The National Aircraft Underwriters' Association holds 
annual meeting, New York City, and passes re solut ion 
urging Federal air laws. (See Appendix, Aerial Law 
Section.) 
Police of Vlinnipeg, Can., report airplanes used by 
organized band of bootleggers smuggling across the 
United States border. 
U. S. Air Mail sets new record, carrying I6,ooo letters 
from Chicago to New York in 5 Ius., 56 min. 
James Means, a pioneer in aviation, whose writings 
inspired the Wright Bros., dies at his home in -Boston, 
Mass. 
Aeromarine flying cruiser "Christopher Columbus" 
arrives at Miami, Fla., r6 hrs. 30 min. flying time from 
New York 
U. S. Navy Free Balloon A-5598, with Lieuts. Louis A. 



Flying Boat "P inta" of Aeromar ine West I ndies A irways, Inc., taki ng on P assenge rs at New York City fo r Key Wes t and Poin ts 
in the W est Indies. 

' 



Dedication of Aeromarine W es t Indies A irways, Key 'Nest to Havana Passenge r and l\ la il Se rvice, a t Columbia Yacht Club, 
New York City. Rea r-Admiral Glennon, U .S.N ., presenting A m eri can fla g to Major G. IT . Bonnell. At the right oE the Admira l 
are l-Ion. Cayetana de Quesada, Cuban Vice-Consul, ·washington, D. C. ; 1. M. Up percu, one of th e foun der s of the line, and C. F. 

R edden, an offtcial o f the company. 
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Kloor, Walter Hinton and Stephen A. Farrell lands 
near Moose Factory, on James Bay, Ontario, Canada, 
after -5 hou rs in the air, having drifted 852 miles from 
Rockaway Naval Station, Long Island, ·. Y. 

December 25-26-27 v\ inter Air Tournament, Long Beach, Calif., under 
auspices of Aero Club of Southern California. 

December 2.8 Eduardo Chaves of Sao Paulo, Brazil , flies Curtiss 
" Oriole " 1 ,200 miles between Rio de Janeiro and 
Buenos A ires, winning $25,000 prize offered by Bra
zilian Gove rnment. 

December 30 Twelve U. S. Navy F.-s-L and two N.C. flying boats 
leave San Diego, Calif., on long flight to Balboa, Pan
ama Canal Zone. 

N .C.-4's RECRUITING TRIP 

The .C.-4 (Navy-Curtis ) n de a note,vorthy series of flights 
from Sept. 22, 19 19, to Jan. 2, 1920, recruiting for Naval Aviation. 
_ s ''hen a few months before it had made the first flight across 
the A tlantic Ocean, Commander Albert C. Read was in charge. 
H1s report after the trip, which extended from Rockaway, L. I., 

. Y., down the Atlantic Coast, along the Gulf Coast, and up the 
'Iississippi River to Cairo, Ill., and return after hopping from New 

Orleans to Galveston, Texas, was of considerable value to commer
cial av iation. 

The .port, forward center and starboard engines, operated for 
r 18 hours and 42 minutes with no trouble whatever except ignition. 
The rear engine operated fQr 82 hours and 15 minutes before ad
justments or repairs were necessary. The same tractor propellers 
were used throughout and on the return to Rockaway were still in 
good condition. Although 900 starts were made, the starters re
mained operating, only one having been replaced. The spark plugs 
functioned for 40 hours without cleaning or resetting. The remark
able feature of the trip was that the Packard Liberties operated on 
the very difficult river flight very largely on commercial gasoline 
which was picked up from point to point. The average gasoline 
consumption per hour per engine at 1480 r.p.m. was 21 gallons. 
The oil consumption at first was 1 pint · per hour but during the 
last 20 hours of the flight, it was 0 . gallon per hour. Radio com
munication was kept up constantly for distances as great as 350 
miles. 

The ease with which the great flying boat is controlled was dem
onstrated when continuous flights were made by one pilot for almost 
ro hours at a time, without strain. The Weather Bureau co-oper
ated with Commander Read and gave valuable assistance. Great 
variation was found in the weather. It was so cold at St. Louis 
that the radiators had to be drained to prevent freezing. One of the 
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handicaps which Read experienced was the lack of maps. 
The following table shows only the operations from city to ci ty. 

Actually the N.C.-4 flew a total of 7,740 nautical miles in its 30 
months' cruise. It visited 43 cities, made so landings and was 111 

the air 129 hours. · 

FLY'ING OPERATIONS OF N.C.-4 RECRUITI NG TRIP 

Rockaway to Atlantic City ........... Sept. 22, 1919 
Rockaway to Portland, Me. . . . . . .... Sept. 25, 1919 
Portland to Boston . .. ..... . . . .. ... . Sept. 27, I919 
Boston to New Bedford .... . . . .... . . Oct. I, I919 
New Bedford to Providence . . ....... Oct. I, 1919 
Providence to New Haven . .... ... . .. Oct. 3. 1919 
New Haven to Rockaway . ... . ...... Oct. 6, 1919 
Rockaway to Atlantic City . . ... .... Oct. 7, 1919 
Atlantic City to Philadelphia ........ Oct. 7, 1919 
Philadelphia to Baltimore ......... . . Oct. II, 1919 
Baltimore to Washington ....... . . . . Oct. 15, 1919 
Washington to Norfolk ...... . . . .... Oct. I8, 1919 
Hampton Roads to Ivfanteo, N. C. .. .. Oct. 24, 1919 
Manteo, N. C., to Charleston . ... . .. Oct. 25, I9I9 
Charleston to Savannah .. ... . . ...... Oct. 28, 1919 
Savannah to Jacksonville .. .. ..... . :oct. 29, I919 
Jacksonville to Miami .. . ............ Oct. 30, 1919 
Miami to Pensacola .... .. ..... . .. .. .. Nov. 2, I9I9 
Pensacola to New Orleans . ........ . .. Nov. 4, 1919 
New Orleans to Memphis . . ... . .... .. Nov. 4, 1919 
Memphis to Cincinnati .... . ... . ....... Nov. 6, 1919 
Cincinnati to Louisville ... . ....... . .. Nov. II, I9I9 
Louisville to Owensboro, Ky .. . ...... Nov. 13, 1919 
Owensboro to Evansville, Ind . . .... . .. Nov. rs, 1919 
Evansville to Paducah, Ky ......... .. Nov. 17, I9I9 
Paducah, Ky, to St. Louis, Mo . ..... . . Nov. 19, 1919 
St. Louis to Hannibal, Mo ........... Nov. 22, I9I9 
Hannibal to Cairo, III .. . . ..... .. ..... Nov. 25, I9I9 
Cairo to Memphis ........... . .... . .. Nov. 27. I9I9 
Memphis to Helena, Ark .. . ......... Nov. 30, 1919 
Helena to Arkansas City ..... . ... . .. . Dec. 1, I9I9 
Arkansas City to Greenville, Miss .... Dec. 3, 1919 
Greenville to Vicksburg .............. Dec. 5, 1919 
Vicksburg to Natchez, Miss ......... Dec. 9, I9I9 
Natchez to Baton Rouge, La . . ...... . Dec. ro, I9I9 
Baton Rouge to New Orleans ... . .. .. Dec. 12, 19I9 
New Orleans to Galveston .......... . Dec. 16, I919. 
Galveston to Grand Island ........... .Dec. 20, 1919 
Grand Island to Mobile ............. Dec. 21, I919 
Mobile to ·Pensacola . ....... . . .. ... . . Dec. 23, 1919 
Pensacola to Panama City, Fla . . ..... Dec. 3I, 1919 
Panama City to Charleston .......... Jan. I, I920 
Charleston to Rockaway . . .... . ...... Jan. 2, I920 

Nautical Stat. 
Hrs. Min. Miles Miles 

r I6 76 87 
4 6 246 276 
I 38 88 IOI 

44 44 51 
21 21 24 
I6 76 87 

I 

2 25 
2 10 
r r8 

30 
so 

6I 70 
76 87 
49 s6 
78 90 
30 35 

127 I46 
I 62 71 
4 48 284 327 
I IS 
3 48 
4 44 
7 44 
2 6s 
5 7 
5 so 
I 25 
I I5" 

20 

47 
3 OJ 

IS 
3 IS 
I 64 
3 35' 
I IO 

4I 
so 
ro 

I 45 
2 40 
6 90 
4 
2 42 

so 
I 

7 20 

9 

72 83 
109 125 
z84 327 
464 535 
I47 I69 
307 353 
361 415 

79 9I 
72 83 
2I 24 
82 94 

n8 136 
8s 98 

I9I 220 

123 I4I 
38 44 
6z 7I 
IS 17 
61 70 
53 6I 
78 90 
66 76 

248 285 
284 327 
73 84 
38 44 
88 IOI 

332 382 
553 636 

IIJ I9 5822 6690 
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H \MILTO N CLUB OF CHICAGO URGES EsTABLISHMENT OF AERONAU

TICAL DEPARTMENT 

The members of the Hamilton Club of Chicago, at an aviation 
luncheon held in that city, Jan. 13, 1920, during Chicago's first 
National Commercial . eronautical Exposition adopted the follow
ing resolution: 

W hereas, the Cit) of Chicago, because of its geographical loca
tion and natural advantages has become the center of transporta
tion of the nited States by land and '' ater, and is destined for 
the same reasons to play an equally important part in the develop
ment of air transportation, and 

fV hereas, the first commercial a\ iation exhibition on this continent 
now in ession in our city, has forcefully called attention to the need 
of immediate active co-operation ·on the part of all municipalities, 
and bu-iness men, as well as those holding positions of importance 
in public life, and 

T!Vh reas, "' e, the members of the Hamilton Club, assembled for 
the purpose of discussing the possibilities of aviation commercially, 
believe it to be our duty to give all the impetus to the development 
of the science \'Vhich lies within our power, and 

Whereas, this science, in its relation to national defense and com
merce is bigger than party or local lines and therefore is not a party 
issue, now, therefore, 

B e it R esolved: That we, the members of the Hamilton Club, 
communicate to the Representatives of Illinois in Congress, regard
less of party affil\ations, the fact that we believe the best interests 
of the City, State and Nation demand the -establishment by Con
gress, at as early a date as is consistent with a thorough study of the 
needs of the Nation, of an Aeronautical Department of the Govern
ment, under a cabinet officer and with a sufficient appropriation to 
insure such development as will provide an adequate aerial force 
for the purpose of national defense, and 

B e It F1trther R esolved: That the officers and directors of the 
Hamilton Club be directed to lend every assistance to the Aviation 
Commission of Chicago, or such other agency as is constituted for 
the purpose, in at once acquiring for Chicago the best, biggest and 
most convenient municipal landing field that can be laid out, in con
formity with the specifications of the United States Government, 
and 

Be it Further Resolved: that a copy of these resolutions be trans
mitted to each member of Congress from the State of Illinois. 

\---- - --
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RoME-ToKIO FLIGHT 

The Italian Government detailed ten airplanes for the Rome
Tokio flight; two Caproni biplanes, as " pilot machines "- 2 Ca
proni triplanes and 6 S.V.A. biplanes. The flight started February 
2, 1920, and on May 31, Lieuts. Ferrari and Masiero, piloting 
S.V.A. machines, arrived at the capital of Japan. Several of the 
planes crashed en route and were eliminated. The flight of more 
than 10,000 miles was considered a remarkable triumph for Italian 
wings. The route vvas from Rome to Gioia del Colle 237 miles ; 
Gioia del Colle to Salonica 313 miles ; Salonica to Adalia 481 mile · · 
Adalia to Aleppo 375 miles; Aleppo to Bagdad 469 miles ; Bagdad 
to Bassora 302 miles; Bassora to Bender-Abbas 574 miles; Bender
Abbas to Charbor 351 miles ; Charbor to Karachi 359 miles; Karachi 
to Delhi 668 miles; Delhi to Benares 402 miles ; Benares to Calcu tta 
414 miles; Calcutta to Rangoon 643 miles; Rangoon to Bangkok 
348 miles; Bangkok to Hanoi 643 miles; Hanoi to Canton so8 
miles; Canton to Fuchau 442 miles; Fuchau to Shanghai 375 mile ; 
Shanghai to Kiauchau 394 miles; Kiauchau to Peking 348 mile - ; 
Peking to Chefu 399 miles ; Chefu to Fusan 419 miles; Fusan to 
Osaka 359 miles; Osaka to Tokio 270 miles; total 10,379 miles. 

ScHROEDER's REcORD ALTITUDE FLtGH'P 

Continuing experiments in developing the supercharger, the U . S. 
Air Service on Feb. 27, 1920, sent up a Packard built Lepere bi
plane which broke the world'·s altitude record held by Roland Rohlfs, 
chief test pilot for the Curtiss Aeroplane and Motor Corporation. 
The pilot of the Army plane was Maj. Rudolph W. Schroeder, chief 
test pilot at the army engineering experimental station, McCook 
Field, Dayton, 0. 

Schroeder battled upward through hurricane winds to a height 
which the Bureau of Standards, on calibrating his instruments, fixed 
officially at 33,000 feet, while by the rules of the Federation Aero
nautique Internationale, under which world records are homologated, 
~he figures were 33,II4 feet. 

The Bureau of Standards' method was sufficient, however, to 
transfer the record from Rohlfs to Schroeder, the former's record 
being 32,450 feet made with a Curtiss " Wasp " triplane, without a 
supercharger, at Garden City, Sept. 18, 1919. 

Schroeder had reached 29,000 feet on Sept. 6, that year, conse
quently he and Rohlfs were friendly rivals for honors, and it was 
Rohlfs who was the first to wire congratulations to Schroeder for 
his remarkable exploit- an. achievement particularly attractive to 
the public because of the thrilling incidents accompanying it. 
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Schroeder' plane was especiall) prepared to spend many hours 
in the unexplored atmo phere far out of sight of those who watched 
him a cend from l\ IcCook Field. Special fuel was provided through 
the efforts of Thomas "Midgely, Jr., who had been developing "anti
knock " fuel for the Dayton right Company. Dressed in the 
warme t flying clothes obtainable, Schroeder was also ·provided 
with two tanks of oxygen, one a reserve, calculated to supply his 
lung for three hours after lea' ing the zone of life-sustaining air 
within ' hich the earth revolve . His principal object '"as to ex
plore the trade winds sweeping from west to east at marvelous 
peed, though too high to sustain life vvithout artificial aid. 

At r8,ooo feet Schroeder began "smoking" his oxygen. The 
temperature had fallen 67 degrees below zero (Fahrenheit). The 
center section of the sturdy Lepere was coated an inch thick with 
ice . Exhaust from the motor sprayed fumes of carbon-monoxide 
over the pilot. 

The 400 h.p. Liberty motor maintained its climbing ability with 
the aid o f the supercharger which provided just the right mi..""Cture 
even at the height of 33,000 feet. Schroeder had no idea how high 
it is possible to fly. He believed the ceiling to be about 48,ooo feet. 
Finding that he was then higher than any human being had been 
before him, Schroeder examined his gauges and seeing that he still 
had fuel for an hour and a half , continued to push on, climbing 
steadily, meanwhile making notes of the performance of plane and 
motor, recording the temperature every 50 feet and, most important 
of all, observing the winds which had been driving against his 
machine and pushing it backward faster than the propeller could· 
pull it forward during the climb. 

He had found one series of these trade winds at 30,000 feet, 
ranging from roo to 300 miles an hour in velocity. At the peak of 
his climb, 33,II3 feet, he found the winds blowing eastward at 225 

miles an hour. At this juncture he missed the oxygen and hur
riedly investigated. He had been using the reserve tank, the first 
one having failed to function. He found the reserve tank empty 
and turned back to the first tank, which continued to fail him. 

Tearing off his ice-encrusted goggles and gasping for want of 
air and inhaling the poisonous fumes of carbon-monoxide from the 
motor exhaust, Schroeder threw his machine nose down and leaned 
forward to cut the switch just as he fainted. It was found later 
that he had cut out the motor. This saved his life. Those on the 
field who had been scanning the sky for first sight of the daring 
flier, saw a thin wisp of vapor, like smoke, appear over the city. 
Moments later they made out the plane. It was spinning and out 
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of control. As it neared the ground they saw it straighten out and, 
after an anxious delay, circle about and glide into McCook Field. 
Limp and helpless, Schroeder's body was slouched in the cockpit, 
his head drooped over the side and, to the amazement of everyone, 
his eyes were frozen wide open. He looked like a dead man 
coated with the ice that made the machine a ghostly ship. Schroe
der spent many days in the hospital nearly blinded and with a vah ular 
disturbance of the heart. He asserted that his plane had been out 
of control from the peak of his climb till he regained consciousness 
sufficiently to recognize his danger a few hundred feet over the 
city. 

The plane had fallen five miles and its pi1ot lived, pr01msmg the 
world that if opportunity afforded, he would go up in a glass en
closed, sealed, cabined machine amply fueled to fly to the ul timate 
roof of the world. 

CAIRO-CAPETOWN FLIGHT 

The Cairo-Capetown air route was difficult and no fewer than 
four expeditions endeavored to cover the 52o6 miles. Col. P. an 
Ryndveld and Maj . C. J. Q. Brand, in a D.H.-9, supplied by the 
Pnion of South Africa Government, completed the journey on the 
afternoon of March 20, 1920. The "Silver Queen" Vickers-V imy 
machine in which this expedition started, had been · wrecked so that 
none of the contestants completed the flight in the plane with which 
they started. The other three contestants also crashed en route and 
did not procure new machines. 

The Vickers-Vimy " Silver Queen " in charge of Van Ryndveld 
and Brand, left Brooklands, England, for Cairo on February 4th 
and arrived in the Egyptian capital five days later. Setting out 
the following day they planned a non-stop flight to Khartoum, 
Egypt, but crashed at Wady Haifa. Returning to Cairo they made 
a fresh start on the 22nd and their machine crashed on the way to 
Bulawayo on March 5th. The Union government sent another 
machine to Bulawayo so that the fliers were able to resume their 
flight on the 17th. They arrived at Capetown March 20, 1920. 

The country over which they flew was unfavorable in many 
places. The middle part of the route was littered at times with 
dense brush and tropical forests. Landing at other than the grounds 
prepared by the Government was dangerous. Ant hills, often 
twenty-five feet in height and between twenty-five and forty-five 
feet in diameter dotted the ground. In most of the southern sec
tions, with the exception of Northern Rhodesia, conditions were 
better and forced landings could be made without mishap. 

-~-·- ~- --- --
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FIRST I NT ERCOLLEGiATE IR l iEET 

Reserve flight officer , shtdents at ale, Harvard, Princeton, Co
lumbia, Lehigh, Cornell, P ennsylvania, Pittsburgh, \ Vesleyan, \71, il
liams, and Rutgers, flew in five fl ying races held under the auspices 
of the Intercollegiate Flying Association, U. S. Air Service, and 
the meri can Flying Club, at Mitchel Field, Garden City, L. I., 

iay 7, 1920. Yale \\ron first place with a score of 9 points, vVil
li am was ·econd with 6 points, and Princeton and Columbia tied 
for third vyith 5 points each. Hundreds of spectators witnessed the 
race . In the long distance race, Henry Fawn of Yale was the 
winner, rnowle of Lehigh , second, Cornell. third and fourth. The 
alert contest: R. K. Perry of \ll,iiJliams, winner; \71, esleyan, second; 
Ya le third. Acrobatic contest: Columbia first, Yale, second, Pennsyl
va nia, third. Landing contest: Princeton, first; Pittsburgh, second; 
\ illiams, third . · 

Lacking private!) owned aircraft, pilots representing the colleges 
applied to the Air Service and ''ere granted the use of Curtiss 
J. .-4 planes by reason of their status as resen e aviators. Despite 
the fact that many of the contestants had not flown in months, the 
races were completed without accident. 

THOMAS-MORSE S.-6 FLIGHT 

The Thomas-Morse model S-6 plane used on the Ithaca-\li,Tashing
t cm-Dayton-Ithaca trip had been flown constantly for a year and 
4 rnonths with practically no attention, and Paul \ ilson started his 
trip without preparation, except for a general inspection. The start 
was made at 10 :30 A. :M . on April 30th. It was necessary to fly into 
the wind about 25 degrees in order to keep a straight course. Two 
hours and ro minutes later vVilson landed in Middletown, having 
flown a distance of r6o miles. Only 14 gallons of gasoline aml 3 
gallons of oil were consumed. After a short inspection, the ma
chine took off again for \li,T ashington, covering the II 5 miles in 
I hour and 35 minutes. 

The start for Dayton was made on Monday, May roth, with 5 
gallons of castor oil in the front seat. After two hours battling 
through a storm, vVilson landed in a field near Newark, Ohio. 
Shortly after 2 o'clock he was in the air again, taking off going up 
hill. McCook Field at Dayton was reached without delay. 

Returning, he left McCook Field Ivlay 15th for Ithaca. A north
east wind made two more fuel stops necessary and forced the pilot 
to fly under 1000 feet altitude. A landing was made at New Lon
don for fuel and also at the Martin Field in Cleveland and Ripley, 
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New York. After passing over Buffalo, the plane landed at the 
Curtiss Field. At 8 :30 P. :M., just as the sun was dropping out of 
sight, 'Wilson took off again and followed the railroad tracks east 
from Buffalo. There was a moon and the night air was ideal for 
flying. Wilson reported that the machine practically flew itself over 
long periods. The fla sh from a lighthouse on Cayuga Lake in
formed him that he was over his own landing field. Flares were 
lighted, and at ro minutes after ten he came down sa fely. 

ALTITUDE FLIGHT OF DAYTON WRIGHT " A ERIAL C OUPE/' WIT H 

PILOT AND THREE P ASSE N GERS 

Starting from IVIcCook Field, Dayton, 0., B. L. Whelan, pilot, 
and three passengers, arose to a height of 19,710 feet on May 22nd, 
1920, making what was then an American altitude record for three 
passengers and pilot. While the Dayton \iV right Coupe was a two
passenger-and-pilot airplane the test was made with three passengers 
and the pilot. The machine was powered with a 180 h.p. ·wright 
engine. The four persons were comfortably seated in the uphol
stered cabin. Ordinarily when attempts are made for altitude rec
ords, pilot and passengers wear plenty of clothing, but in this case 
no special preparations were made and all the occupants wore street 
clothes. No discomfort was experienced at the peak of the climb 
where the temperature was 5° below zero. 

WEsT INoms CRUis E oF N Avv F .-s-L's 

From New York to the West Indies and return, a distance of 
IJ,OOO miles without mishap, was the achievement of a fleet of six 
Navy F .-5-L flying boats commanded by Lieut. Commander Bruce 
G. Leighton. The cruise was made in connection with the maneu
vers of the Atlantic Fleet. Climatic conditions which made surface 
travel hazardous and uncomfortable for those on baard ships, did 
not delay the flying boats, which carried full equipment, including 
anchoFs, radio apparatus, food, water, etc., in addition to a crew 
of from six to ten men each. 

The squadron left Philadelphia Nov. 12, 1919, and flew from 
Delaware Breakwater to Hampton Roads, Va.; Rockaway, Long 
Island; Hampton Roads, Va. ; Charleston, S. C.; Savannah, Ga.; 
Tampa, Pensacola, and Key West, Fla. ; N euvitas, Guantanamo., and 
Cape Maisi, Cuba; Cape Haitien, Samana Bay, and Sanchez, Haiti; 
San Juan, P. R. ; St. Thomas, Virgin Islands ; Ponce and Mayaguez, 
P. R.; Aquin Bay, Haiti; Kingston, Jamaica; Guantanamo, Guacana
yabo Bay, Santa Cruz ' del Sur, Media Luna Cay., and Neuvitas, 
Cuba; Turtle Harbor, Fla.; St. Marys, Ga. ; Fernandina, Fla. ; 

~ - --- - ....:b. ----- - - -



Wright Memorial Dedicated at Le Mans, Francc.-Courtcsy Literar~1 D-igest. 



Gordon Bennett Entries. Dayton Wright Monoplane and Howard Rinehart, pilot. 
Bclorc•-Curtiss " Wildcat" and Roland Rohlfs, pilot. 
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Southport, C. ; Hampton Roads; completing the cruise at Phila-
delphia June 28, 1920. 

The air squadron was accompanied on the 'oyage by the " Shaw
mut" as a mother ship, and the ' andpiper," as a repair and fuel 
ship. The function of both ships was that of a movable · base, 
lacking, however, the general facilities of a permanent base. It 
was found unnece sary to house the planes, and repairs of a kind 
which required hauling machines out of the water for any consider
able period were few, the aviators themselves making all minor re
pair en route. A all flying boats carried their anchors and lines, 
they "ere anchored out in the 'arious ports of call in exactly the 
same manner as any other seagoing craft. In fact, they were often 
landed in the open seas in winds up to 35 or 40 knots an hour. 
These they rode with safety, even when the gale exceeded 8o knots 
an hour. 

hen the squadron was scheduled to lea\ e Savannah for Cum
berland Sound, storm warnings "ere displayed "' hich promised a 
heavy northea t gale. Nevertheless the entire squadron put to sea, 
scudding through rough v.eather and making a safe landing at 
Cumberland Sound. A I,roo-ton destroyer was found at anchor 
in the roadstead. Its commanding officer, astonished at seeing six 
flying boats drop out of the gloom, told the aviators he had put 
into port on account of the storm at sea, and added, "Great Heav
ens, do you people fly in a northeaster like this?" 

Another incident of the seaworthiness of flying boats occurred at 
Sanchez. The swell coming in from Samana Bay and beyond was 
so heavy that the " Shawmut" rolled all the breakfast dishes off 
her tables, while the seaplanes rode like ducks and " took off" with 
ease. While flying from Sanchez, Santo Domingo, to San Juan, 
P. R., the murk and rain cut off all sight from plane to plane at a 
distance of soo feet. The darkness \•vas so intense that the pilots 
in one machine were able to see only the flash of the motor exhaust. 
Yet through this driving rain and wind, which finally changed into 
shifting squalls, rough air, and negligible visibility, the squadron 
held its course, at mile a minute speed throughout the go miles to 
the Porto Rican coast, and most remarkable of all, skirted the land 
another 120 miles to San Juan, arriving on schedule time, there 
maneuvering to a safe anchorage in the harbor without mishap: 

The performance of the squadron is given in the following sum
mary: 

Total number of flights, all machines 495. Average. length of each 
flight, 2 hours 25 minutes. Flights in passage, 8,210 nautical miles. 
Other flights, -incident to fleet operations, scouting, spotting for gun
fire, etc., 4,521 nautical miles. Total distance flown by the squadron 
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as a whole, 12,731 nautical miles. T otal mileage of all machine , 
71,545 nautical miles. Tota l hours flown, 1,192 hours 25 minutes. 
Deaths or serious injuries incident to flying opera tions, none. 

" Considering the above figures," Lieut. Commander L eighton, 
who commanded the squadron, reported, " it is fa ir to state tha t 
while not yet fully solved, the problems of long-distance practicable 
oceanic travel by flying boat are well on the road to solution." 

THE WRIGHT MEMORIAL 

On July 17, 1920, there was unveiled at LeMans, France, the first 
notable memorial to be erected in honor of Wilbur W right, the 
American, who, with his brother Orville, made the first flights in the 
history of the world at Kitty Hawk, N. C. 

The ceremony was of peculiar significance in that it provided 
recognition of the pioneer position which A merica occupies in ae ro
nautics; but it also provided a rather rema rkable commenta ry on 
European interest in flying as contrasted with the struggles which the 
art has undergone in the country of its birth. 

Five years after ·wilbur and Orville \ iVright flew at Kitty H awk, 
Wilbur took an improved biplane of their manufacture to France and 
on September 21, rgo8, before a distinguished gathering at LeMans, 
flew a distance of 61 miles. A month later he won the Michelin cup. 
The Wright brothers immediately found a personal fri end- and the 
art a patron- in Leon Bollee, a citizen of LeMans, whose memory 
is also honored. 

The monument, a slender shaft chiseled by the sculptor Landow
ski, stands on the Place des J acobins, before the Cathedral of St. 
Julien. Photographs cannot portray the beauty of the work, the 
lines of ·which provide a conscious parallel to those of the cathedral. 
Surmounting the pedestal, kneels a human figure, arms upraised to 
heaven. The memorial thus symbolizes gratit ude- for and faith in 
man's power of scientific achievement, just as the cathedral pictures 
man's faith in the divine, and together, sculpture and church, visualize 
eternal aspiration for the infinite. 

The monument, although primarily a testimonial to the Wrights, 
provides deserved honors for predecessors and associates. Upon the 
face of the left side of the column, the artist has represented Dae
dalus teaching his son Icarus how to fly. On the right face , under 
the names of thirty persons who gave their lives to the art in its 
early days, the scupltor has depicted Daedalus carrying the body 
of his son. 

On the front face of the monument is seen Wilbur Wright in full 
flight i:md underneath the feats of his brother Orville and Leon 
Bollee are reproduced on two medallions. The inscriptions recall 
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the principal dates of the \1 right fljghts and the co-operation, in 
F rance, of t-.11. Bollee. 

T he peak of the pedestal supports the figure with arms raised in 
sublime ecstasy, and beneath the figure are Victor Hugo's verses: 

You kno w that our soul is strong 
And fears naught 

·when God's breath lifts it high; 
Know you that I shall climb 

To the stars above, 
Undaunted in will , to the sk)' I 

The first stone of the memorial was placed December 22, 1918. 

The ceremony was attended by American, Polish and French repre
sentatives . T hi was the day following a Franco-American demon
stration , when D ayton, Ohio, the home of the vVrights, adopted one 
thousand F rench children orphaned by the \•Var. M . d'Estournelles 
de Constant, president o f the senatorial group on aviation, and Chair
Juan of the W ilbur ~r right Committee, had been successful in col
lecti ng a considerable sum by popular subscription, and further sums 
were immediately pledged on assurance of rapid completion of the 
work. 

The unveiling took place in mid-summer. Admiral MacGruger 
represented the American embassy in Paris. Other Americans in 
attendance were Nl yron T . H errick, former ambassador and now 
president of the Aero Club of A merica; Col. Jefferson deMont 
Thompson, and Commodore Louis D. Beaumont, \;<,r hose generosity 
aided greatly in erecting the memorial. General Dumenil repre
sented the French vVar Office and there were in attendance such 
civi lians as Lazare vVeiller, senator from the Lower Rhine, and rep
resentatives from the Sarthe and the city of LeMa,ns. 

NEw YoRK-ALASKA FLIGHT 

The successful round trip flight between New York and Nome, 
Alaska, made by the Army Air Service with four Gallaudet re
constructed D.H.4-B. biplanes, was a remarkable demonstration of 
the skill of American pilots, efficiency of American mechanics and 
ingenuity of American designers and builders. It was an all-Amer
ica~ expedition, even to the Liberty motors, the dependability of 
wh1ch may be summed up in the words of Capt. St. Clair Street, 
commanding. He said: - " We did not have a missing cylinder on 
the entire fl~ght, approximately 9,000 miles." 

!he Al~skan Flying Expedition~ ~s it was officially known, left 
Ylttchel F1eld, Long I sland, N. Y., July 15, 1920, and arrived at 



12.8 AIRCRAFT YEAR BOOK 

Nome August 25. It flew only sixteen days of -that period. The 
others were spent waiting for the vveather to clear, because no plane 
had flown over that route before and reports of weather conditions 
ahead were not always available because of delayed communication. 
During the sixteen days from New York to Nome, 56 hours were 
spent in the air. The aviators left Nome August 29, 1920, and 
arrived at Mitchel Field, October 2oth. The return flight was 
practically the same as the outgoing, 15 days being spent flying, or 
56 hours, aggregating for the round trip 31 flying days, or I 12 
hours at an average speed of 8o miles an hour. 

Three months before the expedition set out hom Mitchel Field, 
Capt. Howard T. Douglas went over the proposed route and pre
pared landing fields, some of which were cut in virgin forests, others 
laid out in small stump-littered clearings and on river beds. 0 ften 
the four planes were compelled to land at designated spots unknown 
except through terse telegraphic instruction, these hastily made 
landing fields and service stations sometimes less than seven acres 
in area. They were the only places available after an ali-day cruise 
over the _wilds of the Northwest. Bad weather \.vas the main handi
cap. All agreed that it caused the principal difficulties and hard-
ships, including delays between flights. , 

Incessant rain, snow, hail and sleet, clouds, fog and mist pre
vailed. Maps of British Columbia and Alaska were of little value. 
The courtesy of the Domi~ion Air Board and its officers who pro
vided all possible assistance wherever tho fliers found themselves, 
did much to offset the natural handicaps, however. For nearly 
2,000 miles Street and his companions flew over Canadian glaciers 
and unexplored mountain tracts. Had they crashed, they would 
have been from two to three hundred miles from the nearest human 
habitation. 

Their route included long hops between .these stations: 

New York (Mitchel Field) to Erie, Pa . ... ........... 350 miles 
Erie to Grand Rapids, Mich . . . 300 " 
Grand Rapids to Winona, Minn. . .. . ... 310 
Winona to Fargo, N. D. . . . . . . . . . 320 " 

Fargo to Portal, N. D. . . .. .. .... 290 
Portal to Saskatoon, Sask., Can. 2&> " 
Saskatoon to Edmonton, Alberta . . . 300 " 
Edmonton to Jasper, Alberta . . . . . . . . 200 

Jasper to Prince George, B. C . . . 200 " 
Prince George to Hazelton, B. C. . . . . . . . . 220 " 

Hazelton to Wrangell, Alaska ...... 210 " 

Wrangell to White Horse, Yukon ... 300 
White Horse to Dawson, Yukon ........ 250 " 

Dawson to Fairbanks ............. 275 " 



Fairbanks 
Ruby 
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to Ruby .. . ........ .... .. 240 
to N ome . .... ... . .... . . . 300 '' 

Total ..... . .... . . -4345 
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It took Captain Douglas three months to travel by rail and boat 
between New York and N orne, preparing for the arrival of the 
planes. The Street expedition could have flown the entire distance 
within six teen days had meteorological data, maps and landing fields 
been available prior to the start. In completing this flight, the Air 
Service accomplished the following: 

r. E stabli shment of an effective aerial route to the northwestern 
corner of the American Continent and Asia. 

2. Charting and photographing inaccessible areas in Alaska 
which had never been mapped. 

3· Demonstration of the airplane as a means of transport, for 
mail, passengers and freight. 

4- Pointing out necessity of landing fields and service supply 
stations throughout the United States and its territories. 

S· Proving the durability of modern airplanes and motors. 
6. Proving that flying is safe, even over territory where trans

port by railroad, automobile and wagon is considered dan
gerous. 

7- Demonstrating the comparative ease and dispatch with which 
troops can be transported over long distances by air. 

8. Practicability of aircraft for use in photographic and sur
veying, meteorological work and general observation. 

g. Co-operation between the United States Air Service and the 
Canadian Air Board. 

After their return to Mineola, the officers and men in the expedi
tion flew on to Washington, D . C., where a reception was afforded 
them, befitting an occasion so notable in the history of aviation. 
Major General Charles T. Menoher, Chief of the Air Senrice, flew 
out and met the returning fliers in the air and escorted them to Boll
ing Field. General John J. Pershing headed the receiving party. 
Brigadier General Wm. Mitchell, Assistant Chief of the Air Service, 
was also a member of the party and commanded the three squ~drons 
which went aloft. Each squadron consisted of 18 planes, flying in 
V formation, making a total of 54 representing the service, in addi
tion to which there were a number of civilian aircraft. Colonel Wm. 
H. Hensley, Jr., commanding the U. S. "Zodiac," flew it from Lang
ley Field with a full crew of 24 officers and men. 

The personnel of the expedition incl~tded: plane No. 1 -Capt. 
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St. Clair Street, pilot and commanding officer, Sergt. Edmond 
Henriques, observer and mechanic and speciali st in Liberty motors; 
plane No.2- First Lt. Clifford C. N utt, second in command, pilot, 
2nd Lt. Erick H. Nelson, engineering officer, pilot; plane No. 3-
2nd Lt. C. H. Crumrine, photographic of-ficer and pilot, Se rgt. James 
Long, observer; plane No. 4- 2nd Lt. R oss K irkpatrick, informa
tion officer and pilot, M.E. Sergt. Joseph B. English, mechanic and 
observer. Capt. Douglas flew with Capt. Street from Hazelton, · 
B. C., to Mineola, taking the place of Sergt. Henriques, who re
turned by train. 

BREAKs WoMEN's L ooP-THE-LooP REcoRD 

Starting to drop when two miles up and turning over and O\ er 
again like a tumbler pigeon, Miss Laura Bromwell, broke the wo rld 's 
loop-the-loop record for women, August 13th, 1920, a t the Curti s 
Airdrome, Garden City, L. I. Official observers from the A merican 
Flying Club credited her with 87 loops. She counted more than 
roo loops during her descent, but drifted away from the field and 
was hidden from view for some time behind the clouds. The best 
previous record for women is said to have been held by a French 
woman who made 25 consecutive loops. Miss Bromwell flew a 
Curtiss Standard J.-r plane with a Curtiss K.-6, ISO h.p. motor. 

AMALGAMATION OF AERO A ND FLYING CLUBS 

The Aero Club of America and the American Flying Club, at 
separate meetings held on Aug. r6, 1920, voted to amalgamate. The 
new organization bears the name. of the Aero Club of A merica. 
Under the terms of amalgamation, the Aero Club of A merica trans
ferred its headquarters and club rooms to those of the American 
Flying Club at r r East 38th Street, New York City. 

The membership of the Aero Club of America was said to be 
about 8oo and the American Flying Club approximately rooo. 

Brigadier Gen. vVm. Mitchell, Assistant Chief of the Air Service, 
who came up from \Vashington to attend the meeting at the Ameri
can Flying Cluh, issued a statement in which he said: " The Amal
gamation of the Aero Club and the Flying Club marks an epoch 
in the deyeJopment of national defense in the United States because 
the combined clubs will do for aviation what the Navy L eague has 
for the Navy, and the National Defense League for the Army. 
The Aero Club was started years ago to foster aeronautics as a sport 
and did a great deal of pioneering work in that . direction. The 
officers that came back from the battlefields of Europe started the 
Flying Club essentially as an organization, the underlying object of 
which was to further aviation as a national asset. The combination 
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of these two element that comes with the amalgamation of the two 
club , \ ·hich will consolidate all the aeronautical clubs in the United 
States under one central direction , will put before the people of the 
country what a\ iation really means to .merica. \Vithout a strong 
aviation organization, merica is absolutely at the mercy of any well 
organized foe that may attack her. The combined clubs bring to
gether all the best elements in aviation that this countr) possesses. 
There i · nothing which has happened in the development of our 
whole national defense system which will have a greater effect than 
this consolidation." 

Captain Iaurice G. Cleary, a former Governor of the American 
Flying Club, and now Directing Governor of the Aero Club of 
America, stated : 

"The amalgamation's psychological aftermath, is the obvious problem be
hind the Club's present condition. The development of aeronautics is the 
dominating stimulant, but the Club problem is not transitory and while it 
is made more or less intense by unfavorable and favorable influences, at the 
bottom of it remains a permanent responsibility for the entire club mem
bership and those interested in the development of a\ iation. 

" ow that the Clubs are united for one common purpose, the people of 
our Country will regard it as anxiously as it now does our National Defense 
League. 

'' The ultimate destiny of the Aero Club rests of course, on the character 
o f its members and the genuineness and strength of their determination to 
maintain the Club as a medium to foster and de elop aeronautics. 

"l?ltimately, and the sooner the better , the Aero Club should be a unified, 
permanent branch of national defense, composed of men who will not think 
of themselves as individuals, but as air-men and servants to the cause of 
this Arm, which possibly, at no distant date, may be the dominating arm 
in our N ational Defense System." 

The American Flying Club was formed by pilots of the Air Serv
ice in France at the time of the Armistice. Of the 650 American 
aviators who had flown over the lines during the war, more than 
500 signed the constitution of the club. Its organization was largely 
the result of the work of Laurence L. Driggs, who served as Presi
dent of the club until it was amalgamated with the older organiza
tion. 

The Aero Club of America was incorporated in 1905. For 
many years it has played a prominent part in aeronautics and as 
the representative in the United States of the Federation Aeronau
tique Internationale it is empowered to homologate records and con
duct contests. Han. Myron T. Herrick of Cleveland, former gov
ernor of Ohio and formerly ambassador to France, was elected 
President. 
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RECORD P ARACHUTE JuMPs 

Members of the Army Air Service broke all records for testing 
life-belts of the air during 1920. Their work, which involved the 
initial trials of newly developed parachutes, proved of inestimable 
value to military and commercial aviation, and incidentally provided 
for the jumpers many thrilling experiences in effecting a safe and 
comfortable landing a few moments after being thrown from speed
ing planes miles in the air. 

Lieut. A. G. Hamilton went aloft from Carlstrom Field, Arcadia, 
Fla., in a Lepere biplane piloted by Lieut. T. H. Downes, A ugust 21 , 

1920. The air was bitter cold when Hamilton dropped from the 
edge of the· cockpit a:t 20,900 feet, instead of taking the usual course 
of releasing his "chute" and Jetting it drag him off into space. 
After an interval he pulled his release cord but he dropped 2,000 

feet more before the " chute " snapped open with a loud report. 
Looking aloft he saw the springs by which the " chute " could be 
opened or closed at will, were broken. Wide open, the chute re
ceived all the buffeting the high winds could give it ; and Hamilton 
as he dropped felt like a pendulum jerked first one way, then the 
other. At times he swung through a hundred degree arc. Shoot
ing through the lowest layer of clouds he found that he was due to 
land in the town of Arcadia. Side-slipping his chute he finally 
dropped between the branches of the trees along Joshua Creek. 
The rigging of the chute caught in the branches and broke his fall. 
He was extricated from the cordage IS minutes later. His jump 
so far as known is a record. 

Lieut. John H. Wilson, piloted by Lieut. Delmar Dunton, leaped 
from a D.H.-4-B plane over Kelly Field, Texas, June 7ti1, 1920, 
at a height of 19,861 feet. 

Sergeant Ralph Bottreill had a thrilling experience over McCook 
Field, Dayton, Ohio, in August, 1920. Climbing out on the wing 
of a plane at an altitude of 20,000 feet, preparing to jump, the re
lease ring of his chute accidentally caught on the side of the fuse
lage. The parachute opened prematurely, dragging the sergeant 
out across the tail of the machine. Bottreill's arm struck the rudder 
as he was whirled past, tearing the ligaments and his clothes. A 
strap of his chute harness caught the rudder and tore it off. Sergt. 
Madden who was piloting the plane maintained a straight flight 
until he could work the machine to a safe landing. Bottreill landed 
safely ic a ploughed field. 

GoRDON BENNETT CuP AIRPLANE RAcE 

When Sadi Lecointe in a Ni~uport type 29 (300 h.p. Hispano 
Suiza) airplane flashed past the finish line at Etampes, France, Sept. 

--:......:...t... __ _ _____ _ 
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27, he won the Gordon Bennett Cup Race and thus retained for the 
Aero Club of France the Gordon Bennett Cup. Lecointe's time 
over the course of r870 miles, consisting of three laps on a straight 
line, out and home, beginning and ending at the village of Ville
sauvage near Etampes, was I hr. 6 min. I7Ys sec., or an average 
speed of I68.26 miles an hour. 

Captain DeRomanet, flying a French Spad, finished second. He 
crossed the line, turned and landed down '" ind at a terrific speed, 
the machine rolling hundreds of yards after alighting. His time 
for tl1e full di stance was I hr. 39 min. 6% sec., though after the 
second lap he turned after crossing the line, and landed, and after 
a delay of nea rly 45 minutes he went on again. This delay was 
included in his time. 

All other entries, including the Americans, were withdrawn. The 
U. S. Air Service had entered a erville-Packard machine and the 
Dayton \",i right Company had entered a Dayton 'vV right monoplane. 
S. E. J. Cox of Texas entered two Curtiss machines built to his 
order by the Curtiss Aeroplane and Motor Corp., known respectively 
as the " Texas 'vVildcat" and the " Cactus Kitten" (for description 
of the Dayton Wright and Curtiss airplanes, see Dayton 'vVright 
and Curtiss Sections in Appendix). 

The entries of Great Britain were a Martynside, piloted by F. T. 
Raynham, and a Nieuport 328 A.B.C. piloted by L. R. Tait-Cox. 
The third French entrant, who did not finish, was Kirsch, in a Nieu- · 
port. 

TRA NS-CAN ADA FLIGHT 

The Canadian Air Board, in October, I920, conducted an air
plane relay flight across the Dominion from Halifax, N. S., to Van
couver, B. C. After exceedingly poor luck, with bad weather con
ditions and mechanical difficulties, the aerial pathfinding journey 
was completed Oct. 17. The Fahey Seaplane which set out on the 
first hop from Halifax October 7th was damaged in landing at 
Long Reach, Canada. The second seaplane, an H.S.-2-L, followed 
and picked up the commanding officer, Lt. Col. Leckie, and flew to 
Ottawa, where magneto trouble again delayed the flight. The hop 
from Ottawa to Sault Ste. Marie was through prevailing bad 
weather and poor visibility, which resulted in recommendations be
ing made to change the course in future. 

The H.S.-2-L then flew across Lake Superior to Port Arthur, 
on to Kenora, the last official stop before Winnipeg. The weather 
again intervened, however, and the party landed at Selkirk, pro
ceeding by car to Winnipeg, where Commodore Tylee, command
ing the second half of the flight, was handed the bag of Canadian 
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transcontinental mail. Lt. Col. Leckie was accompanied by Major 
Shearer, Major Hobbs and Capt. F raser. 

A British D.H.-9 land plane piloted by Capt. J. B. H orne-Hay 
took off from ·winnipeg on the morning of the I Ith and landed at 
Regina. Capt. A. E. Cudemore in another D.H.-9 machine came 
back from Moose Jaw, picked up the party in his machine and 
flew to Calgary. Another D.H.-9 machine piloted by Capt. J. A. 
Thompson flew the party from Calgary to Vancouver. 

INTERNATIONAL GoRDON- BENN ETT BA LLOON R A CE 

The International Balloon Race for the Gordon Bennett Trophy 
started from Birmingham, Alabama, on Oct. 23, 1920. The A mer
ican entrants were Ralph H . Upson, H . E. Honeywell and Lieut. 
R. E. Thompson, U. S. A., winners of the National Elimination 
Race held at Birmingham September 25th. F rance, Belgium and 
Italy were represented by ·these noted aeronauts: Franc e: Capt. 
Louis Hirschauer, pilot ( Balloon " Lorraine") , Mons Nathan, 
Aide; Belgittm : Lieut. Ernest DeMuyter, pilot ( Balloon" Belgica "), 
Lieut. Mathieu Labrousse, Aide; ltal'y : Major Joseph Valle, pilot 
(Balloon '' Audens "), Major Dominique Leone, Aide ; Major Hugo 
Maderi, pilot (Balloon " Triumphale VI "), Lieut. Auselme Piraz
zoli, Aide. 

The American entrants, with their aides, were as follows : 
Ralph H. Upson, pilot (Balloon ''Goodyear"), Vv. B. Van 
Orman, Aide; Lt. Richard E. Thompson, U. S. A., pilot (Bal
loon "U. S. Army I"), Capt. Harold E. Weeks, U. S. A., Aide; 
H. E. Honeywell, pilot (Balloon "Kansas City II"), Dr. Jerome 
Kingsbury, Aide. 

On Monday morning, October 25th, at 8 :30 A. M ., the " Belgica" 
landed in the waters of Lake Champlain, N . Y., near North Hero 
Island, Vt., having covered approximately 1064 miles from Bir
mingham and winning the race. 

Honeywell and Dr. Kingsbury, in the "Kansas City II" won 
second prize, alighting on Tongue Mountain, near Lake George, 
N. Y., a distance of IOOI miles. 

The Italian entrant, Maj. Joseph Valle, and his aide, Major 
Leone, took third place in the '' Audens," which landed one mile 
northwest of Homer, Cortland County, N . Y., approximately 855 
miles. 

The other Italian balloon, "Triumphale VI," piloted by Major 
Hugo Medori, with Lieut. Pirazzoli as aide, landed at Mt. Clemens, 
Michigan, a distance of almost 657 miles. 

The " U. S. Army I," with Lieut. Thompson as its pilot and Capt. 
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\i\ eeks as aide, came to earth near Charlotte, r iich., their official 
di tance of 632 miles giving them fifth place. 

Sixth place was \\on by Upson and ir:t he " Goodyear II," which 
came down near Amherstburg, Ontario; near Detroit, apptoximately 
630 miles from Birmingham, Ala. 

The French entrants, encountered bad weather which carried 
them north-northwest, forcing them to land at Mason City, Ill., at 
8:45 r. hl ., October 24th, after covering a distance of 487 miles. 

P ULITZER TROPHY RACE 

Speeding through the air at almost three miles a minute or two 
hundred and sixty-four feet a second, Lieut. C. C. Mosley of the 

. S. A ir Service, piloting the American designed and built Ver
ville-P ackard plane, won the first contest for the Pulitzer Trophy 
at Iitchel Field, Garden City, L. I., held by the Aero Club of Amer
ica, Thanksgiving Day. The Verville plane with a 6oo h.p. Pack
ard motor had been entered in the Gordon Bennett race in France. 
Mosley flew the Pulitzer course of slightly more than 132 miles in 44 
minutes, 29.57 seconds, an average of approximately 178 miles an 
hour. 

Another remarkable performance was that of Capt. H. E. Hart
ney's Thomas-Morse M.B.-3 single seater fighter, which, though 
powered with a \ iVright motor of only 300 h.p., won second place 
in 47 minutes, 0.03 seconds, about two and one-half minutes behind 
the winner, at a speed of r680 miles an hour. This machine is 
a stock pursuit plane used by the Army Air Service. Another ma
chine of the same type in February, 1919, broke what was then 
the world's record with a speed of 163% miles an hour. Another 
excellent perfoni1ance was that of Bert Acosta's civilian entered 
Ansaldo S .V.A. which arrived in third place in 5 r minutes and 57.62 
seconds, or an average of 154 miles an hour. Capt. St. Clair Street, 
in an Orenco (vVright motor) came in fourth in 52 minutes and 
17.02 seconds. vVhile the Army won three out of the first four 
positions, the other taken by a civilian, Naval Aviation made a good 
showing in fifth place, Lieut. A. Laverents in a Vought V.E.-7 
with a 180 h.p. Wright engine, finishing in 55 minutes and 39.19 
seconds. 

The large number of persons witnessing the race- it is estimated 
there were more than 30,000- and the enthusiasm and interest 
shown, led the pioneer, Glenn H. Curtiss, to exclaim: 

"This is the most representative gathering from the viewpoint of popu
larity that I ever have seen at an aviation meet. The 1921 race will be a 
stupendous event. The public, at last, is interested in the airplane." 
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There were sixty-three entries in all, making the race the most 
successful aeronautical contest held in America. The 132 mile 
course lay over a 33 mile circuit, affording an opportunity to watch 
the machines roaring past the start and fini sh line at Mitchel Field 
four times. It extended from Mitchel Field to Lufbery Field 
near vVantagh, thence to Henry J. Damm Field near Babylon and 
back to Mitchel Field. 

General John J. Pershing, Major General Charles T . Menoher, 
Chief of the Army Air Service, Brig. Gen. William Mitchel, Assist
ant Chief, Secretary of the Navy Josephus Daniels, and Capt. T. T. 
Craven, Director of Naval Aviation, were among officials in the 
grandstand which seated also many members of the diplomatic 
corps. Major Arthur Christie, Commanding Officer at Mitchel 
Field, was congratulated for the excellent arrangements made under 
his supervision. It was significant that thousands had watched so 
many planes racing in close formation without serious accident to 
planes, pilots or onlookers, while that same day at several especially 
prepared speedways in the United States motor cars crashed and 
hurled their drivers to instant death. 

Besides the handsome trophy donated by Ralph Pulitzer of the 
New York World, there were the Valentine Liberty bonds, aggre
gating $5,100, for class prizes. The first plane to hop off was the 
Thomas-Morse Scout, piloted by Capt. Hartney, ·which left the 
ground at I I :20 A.M., and finished second. A Loening special, 
piloted by Lt. C. G. Bradley of the Marine Corps, got away next 
and was followed by other machines in numerical order. In rapid 
succession the other contestants were given the signal to take off 
and by the time the last of the 34 machines had started the spec
tators were watching the first plane finish the first lap. Twelve of 
the contestants came to grief during the race; I 1 on account of 
mechanical trouble, while one was disqualified for an infraction of 
regulations. When Lieut. Mosley brought his victorious machine 
to a stop, the crowd broke past the guards and surrounded it. 

The following is taken from -the Contest Committee's report: 

Position 
ISt 

:znd- Ist CC 

3rd 
4th-2nd CC 

sth- rst v 

Atrplane 
Verville- Packard 

Thomas-Morse 

Ansa! do 
Ordnance 
(Curtiss) 
Vought V.E. 7 
(Naval Airc't Factory) 

Pilot 
C. C. Mosley 
rst Lt., A. S. 
H. E. Hartney 
Capt., A. S. 
Albert Acosta 
St. Clair Street 
rst Lt., A. S. 
A. Laverents 
Lt., U. S. N. 

Racing 
Number 

63 

41 

56 
45 

22 
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Position 
6th* 

7th- rst DH 

8th-2nd DH 

gth 

roth 

IIth 

12th 

** 
13th- rst SE 

14th -2nd V 

rsth 

16th 

I 7th 

18th 

rgth 

20th 
21st 

22nd 

23rd 

Airplane 
DeHaviland 
(Fisher Body) 
Del-fa vi land 
(Curtiss) 
DeHa ilancl 
(Dayton-Wright) 
DeHaviland 

DeHaviland 

DeHaviland 

De Haviland 
(Fisher Body) 
Ansaldo 

S. E. 5 

Vought V . E. 7 

De Haviland 
(Fisher Body) 
Vought V . E. 7 

DeHaviland 
(Fisher Body) 
De Haviland 
(Curtiss) 
DeHaviland 

Vought V. E. 7 

DeHaviland 
(Curti~s) 

Vought V.E. 7 

DeHaviland 

Morane Saulnier 

TIME 
rst Lap 2nd Lap 3rd Lap 4th Lap 

Pilot 
]. P. Roullot 
rst Lt., A. S. 
Carl Eliason 
2nd Lt., A. S. 
]. B. \;<,' right 
2nd Lt., A. S. 
C. l\•1. Cummings 
2nd Lt., A. S. 
D. L. Conly 
Lt. (jg) U. S. N. 
H . N. Reisen 
Capt., A. S. 
V. C. Finch 
Lt. (jg) U. S. N. 
W. R. Taylor 
:znd Lt., A. S. 
Maxwell Kirby 
Capt., A. S. 
W. B. Gwyn 
Lt. (jg) l:. S. N. 
Lawrence Claude 
2nd Lt., A. S. 
L. H . Sanderson 
2nd Lt., U. S. M. C. 
'N. R. Lawson 
rst Lt. , A. S. 
H . B. Mims 
Capt., U. S. M. C. 
Lucas V. Beau 
2nd Lt., A. S. 
W . V. Brown 
2nd Lt., U. S. M. C. 
R. C. Moffatt 
2nd Lt., A. S. 
]. K. Dunn 
Gy Sgt. U . S. M. C. 
Nor bert Carotin 
Capt., A. S. 
Charles Colt 

Time 
Time For Total Elapsed 

Min. Sec. Min. Sec. Min. Sec. Min. Sec. Motor 
II 0.37 II 7.18 II 15.32 44 29 .. 57 Packard 
II so.og II 48.8o II 28.83 47 0.03 Wright 
13 4-05 12 59-9I 12 55-52 . 51 57.62 S. P. A. 
13 16.67 13 3.21 12 44-04 52 17.02 Wright 
13 ss.64 13 5I.38 13 54.67 55 39.19 Wright 
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Racing 
number 

14 

I 

2 

19 

18 

I7 

3 

54 

35 

2I 

I2 

23 

5 

6 

II 

24 

IS 

25 

8 

57 

H .P. 
6oo 
300 
225 
300 
r8o 

Min. Sec. 
II 6.70 
II S2.JI 
12 s8.r4 
13 13.10 
13 57-50 
14 35-33 
14 I 1.73 

14 15.95 13 48.37 13 26.93 56 6.s8 Ford Liberty ,400 
13 53.87 14 O.II 14 3·68 s6 9-39 Liberty 400 
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TIME 
Ist Lap 2nd Lap 3rd Lap 4th Lap Tin~e 

Time For Total Elapsed 
Min. Sec. Min. Sec. Min. Sec. Min. Sec. Min. Sec. Motor H.P. 
I4 J4.89 I4 II.OO I4 I I .28 14 I5.03 s6 52.20 Ford Liberty 400 
I4 I8.o3 I4 18.63 14 IS.8s 14 IS.6I 57 8.12 Liberty 400 
14 29.84 I4 25·47 I4 22.31 14 23.I4 57 40.76 Ford Liberty 400 
14 37.04 14 26.07 14 40.90 I4 3!.27 s8 IS.28 Liberty 400 
I4 36.87 I4 35.60 14 34.I6 I4 46.3I ss 32.94 Lincoln Liberty 400 
14 54.64 IS 1.57 14 43.36 14 56.o2 59 35·59 S. P. A. 225 
IS 14.47 I4 46.04 14 45·43 14 s6.73 59 42·67 Wright r8o 
14 55.07 I4 40.29 14 52.3I IS 23.96 59 51.63 Wright r8o 
15 2I.04 14 49.04 14 47.54 14 59. II 59 s6.73 Ford Liberty 400 
IS 8.32 14 59.83 14 59·92 IS I .3I 6o 9·38 Wright r8o 
14 57.3S IS I9.I5 IS I4.54 IS 1741 6o 4.8.46 Marmon Liberty 400 
IS 23.19 IS z8.6g rs 4·33 14 53.13 6o 49.34 Liberty 400 
rs 66.g6 14 57.86 14 59.30 I4 57·SO 6r 1.62 Lincoln Liberty 400 
IS s.s2 IS 32.SI IS 3S.o8 IS I2.I7 6! 25.28 Wright r8o 
IS 29.02 IS 20.37 IS 49.23 IS 8.83 6I 47·45 Liberty 400 
I6 2.39 IS 36.25 IS 7.26 IS 4-48 61 so.38 Wright !So 
IS 47.88 IS 49.18 IS 43.65 IS I8.5I 62 39.22 Liberty 400 
J6 53·89 I6 36.24 I9 21.77 20 24-43 73 r6.33 LeRhone IIO 

Jst CC- Winner Contest Committee's Invitation Class Prize. 
znd CC- Second Place in Contest Committee's Invitation Class Prize. 
Ist DH- Winner of DH Class Prize. 
znd DH- Second Place in DH Class Prize. 
rst SE-5- Winner of SE-s Class Prize. 
Ist V- Winner of Vought Class Prize. 
2nd V- Winner second place in Vought Class Prize. 

*- Special rigging, not eligible for DH Class Prize. 
**-Disqualified for cutting pylon at Lufbery Field on last lap. 
The Contest Committee believes this report to be accurate, but, as much of 

the information contained therein had to be obtained from the contestants, 
mechanicians, etc., there may be some errors. 

The Contest Committee of the Aero Club of America included 
Benjamin F. Castle, Chairman, Caleb S. Bragg, H. S. Brown, 

_. Douglas Campbell, Maurice G. Cleary, W. Redmond Cross, Harry 
Guggenheim, Richard F. Hoyt, Alan R. Hawley, Albert B. Lam
bert, William A. Larned, David McCulloch, Edward 0. McDon
nell, Charles E. Merrill, George M. Myers, Howard A. Scholle. 

' 



CHAPTER XIII 

TECH !CAL DE ELOPMENTS I N AIRCRAFf CON~ 
STRUCTIOr I 1920; S RVEY OF SITUATIO 

DURIN G PRECEDING SIX YEARS 

THE PRE-\1 AR PERIOD 

B August I 914, the construction of airplanes had progressed 
from the pioneer efforts of \ 1 right and Curtiss to a point 
where practical machines were produced which could be de

pended upon to Ay in sati sfactory balance and control. The con
struction "'as to a large extent still empirical and based upon the 
methods o f the more successful builders, but at the same time the 
theory of de ·ign had been established on a sound engineering basis. 

The aerodynamic foundations of the art rest upon wind tunnel 
te ting of models and by 1914, the properties of aerofoils and the 
general problem of balance, stability and control had been stripped 
of mystery. The theory of Hight was ready for use. 

Similarly, the structural design of airplanes had received engineer
ing attention, and the principles of governing strength were under
stood. 

In other words, at the beginning of the \iVorld \iVar, airplane 
design and construction had emerged from the phase of invent-ion 
into that of enginee-ring. The freak arrangements had been tried 
and rejected and the world had settled upon four fundamental types; 
the tractor land plane and seaplane (with pontoons) and the pusher 
land plane and flying boat. All were single engined machines/ some 
biplanes (England and United States), some monoplanes (France 
and Germany). 

The performance in the air at that time was, of course, limited 
by the engines and materials of construction available and, in dif
ferent countries, the national types were further differentiated by the 
stimulus which had been given to obtaining excellence in particular 
features. For example, the French airplanes of 1914 were much 
the fastest in the world, due in part to the effect of racing for hand
some prizes. The world's record for speed was held by Prevost at 
125 miles per hour. 2 

1 Except the Russian Sikorski with 4 engines. 
2 Deperdussin- 100 Gnome, Rheims, Sept. 29, 1913. 
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The Germans had also stimulated development by prize competi
tions, but while the French competitions were sporting affairs , the 
German competitions were purely military. The German premium 
was placed on reliability and endurance. The world 's record for 
non-stop flight was held by Boehm 1 at 24 hours, 12 minutes, and 
the altitude record by Oelrich 2 at 26,730 ft . The German airpl anes 
were slow, rugged affairs that carried two men and were easy to fly . 

In England less attention seems to have been given to world's 
records, but the theoretical and engineering side of the subject had 
probably received the soundest treatment. British airplanes were 
faster than the German, and better load carriers than the French. 
The great achievement of British designers before 1914 consisted in 
the practical application of the theory of stability to a stable airplane 
that could be flown ' ' hands off." The British went into the war 
with a goOd two-seater general utility machine in the B. _E .- 2c. 

In 1914, the United States had neither a really good engine nor an 
airplane that could compare favorably with foreign designs. The 
fundamental cause of this obvious lack of progress was, no doubt, 
absence of military pressure; in other words "preparedness." Gov
ernment appropriations for aeronautics were trifling, and the com
mercial demand was satisfied by a few exhibition machines for county 
fairs and amusement purposes. The activities of small groups of 

- sportsmen, Aero Clubs, etc., failed to arouse any real public interest 
and some of these activities took such a form that the general public 
became skeptical. 

Airships in 1914, had reached their greatest development in Ger
many in the Zeppelin, Schiitte-Lanz, and Parseval. No other coun
try had rigid airships. The French and British had non-rigid types 
and the Italians a semi-rigid which were fairly useful craft. The 
United States had none of any type. 

Strangely enough, in 1914 the flying boat was less advanced in 
Europe than here. This situation was due to the work of one man, 
Glenn H. Curtiss. 

THE WAR PERIOD 

During the progress of the War, the national airplane types were 
modified and adapted to meet the constantly changing military de
mands. The French racing machines were made more reliable and 
slowed down. The British two-seaters were speeded up and made 
into single-seaters. The slow German general utility machines were 
relegated to schools, and a single-seater developed for fighting. 

At first no planes carried anything more offensive than a camera. 
1 Albatross- too h.p. Mercedes, Johannisthal, July 10-11, 1914. 
• D.F .W . - too h.p. Mercedes, Leipsig, July q, 1914. 
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Then came pistol s, hand rifles, machine guns, radio, bombs, etc. 
V ith the addition of equ.ipment the design changed. The fighting 
V\ as ca rri ed up beyond the clouds and design was further changed by 
the prov ision of higher compression for the engine, and low wing 
loading. 

T his led to specialization by types, a form of differentiation vvhich 
developed types for one purpose only. The German development is 
indicated in the following table which may be considered as forced 
by the growing ascendancy of the Al lies. 

Desig 
nation 

A 
B 
c 
D 
D r 

E 

G 
J 
N 
s 
R 

GERMAN AIRPLAN E PRODU CTION BY TYPES 1 

T Y PE 

T aube (Pre-W ar) roo h.p .. . .... 0 . . 
School 2-seater ( Pre-W ar ) roo h.p. 
Obse rvation 2-seater r8o/26o hop, . . . 
B iplane single-seater fighter r8o h.p. 
Triplane single-seater fi ghter 

IOO/ I6o hop .. . .. . ..... , . ... . . .. . . 
r fonoplane single-seater fighter 

IOO/ I6o h.p ... .. ................ . . 
Day Bomber 2 x 26o h.p .. . . . .. . . . . . 
Armored Plane 200 h.p... . . .. .. . . 
N ight Bomber 2 x 200 h.p ... . 0. 0 .. . . 
Ground Fighter 26o h.p .... .. ... ... . 
Giant Planes 4 or 5 x 26o h.p .... . . 

1914 1915 1916 1917 1918 
294 13 22 

1,054 1,312 440 2,993 25 
2,674 4,726 10,337 7,320 

I 2,126 4,945 5o,132 

338 

347 300 381 
185 465 589 789 

450 463 
100 94 IO 

2 
(Numbers not available) 

1,348 4.532 8,179 19,746 14,123 

The excessive specialization of the military airplane was -the out
standing result of the pressure of military necessity and has rendered 
military airplanes practically useless for civil aviation. 

AT THE TIME OF THE ARMISTICE 

At the time of the Armistice, the single place combat machine 
was an acrobatic freak of no commercial value. To a less degree 
the two-seater observation plane had excessive power and speed, 
rendering its operation uneconomical. The large bombers required 
perfect landing fields, such as could only be provided by military ap-
propriations in war time. · 

In general, all of the war planes had costly high strung engines, 
landing speed too high for ordinary landing fields and, finally, their 
construction too complicated and fragile. Two unfortunate effects 
of the war on airplane development were apparent: first, designers 
had formed the habit of clesigning for maximum performance mak-

1 Hoff, "Zeit. Vereines deutscher lngenieure," 1920, p. 4930 Baumann, ibid., 
1919, Po 497. 
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ing use of special materials and delicate and complicated details o f 
construction, regardless of building cost; and second, since the war 
planes never lasted long enough on the front to deteriorate from 
the action of the weather, constructors had formed the habit of 
disregarding maintenance costs. 

NAVAL AIRCRAFT 

The development of seaplanes and flying boats during the war 
paralleled that of the land planes and in a similar manner became 
highly specialized. The great naval problem for the Allies was anti
submarine operations and for this purpose large flying boats of 
great endurance were produced. In Germany, the naval requirement 
was to attack and drive off Allied flying boats. Consequently, the 
Germans specialized in small seaplanes for fighting, to the neglect 
of flying boats. 

The torpedo plane and the ship plane to be flown from men-of-war 
were in an experimental stage in England at the time of the 
Armistice; other countries had not yet taken up this development. 
In large flying boats the United States had the lead in 1914 and 
retained it at the time of the Armistice. 

In . 1914 the United States had no airships, but during the war 
sever·al American designs of non-rigid were brought out and at 
the t_ime of the Armistice the United States was abreast of the for
eign countries in this field. 

FIRST YEAR AFTER ARMISTICE 

The first year after the Armistice, so far as visible progress in 
aeronautics is concerned, was lost. The manufacturers were en
gaged in closing out war contracts, adjusting claims against the gov
ernment, and opposing the dumping on the market of foreign surplus 
aircraft. It was a period of readjustment and contraction. 

Technically, I9I9 was a fallow year, but the readjustment had to 
be got over and the unfounded optimism of certain enthusiasts given 
a chance to cool off. There were, of course, some splendid records 
of performance made in I9I9, such as the crossing of the Atlantic 
by the N. C.-4, the demonstration of several high speed fighting air
planes, the Martin Bomber. Hart variable pitch propeller, Moss 
supercharger, etc., but these are really carry-overs from the momen
tum of projects started before the Armistice. 

SIMPLIFIED AND CHEAPER CoNSTRUCTION 

Progress in simplifying and cheapening construction during I92o 
has not been marked. Designs demonstrated during the year con
tinue to adhere to the conventional construction and, in some cases, 
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are rendered e ·en more complicated by new accessories and special 
{ atures. For example: there have been introduced on various 
Naval and l\ ilitary planes variable pitch propellers, parachutes, 
superchargers, g) ro turn indicator , radio direction finders, flotation 
gea r , doped fuel , etc. The new features are uniformly complica-

- tions. P roposed va riable camber wings (Dayton-·wright) variable 
area wing (Handley-Page, Levavaseur ) retractable stabilizers and 
adjustable fin s are all devices of the designer to impro-..e perform
ance and as such, may be justified, but in general the structure is 
rendered more complicated and expensive. 

T he necessity for a lower first cost is beginning to be realized 
abroad, probably most in Germany, and the importation of samples 
of Fokke r and J tmkers planes during the year is sure to influence 
American designers. The results of such influence will , of course, 
not be not iceable until ne.xt year. 

F okker is responsible for two features of construction which 
materia11y reduce construction cost ;:_ the veneer wing and the 
welded tube fuselage. During the war, Fokker brought out his 
ai rplanes with the fu selage structure made up by welding thin walled 
oft steel tubes. Veneer fu selages, either a plywood box or a 

wrapped " monocoque," likewise eliminate metal fittings and align
ment expense. American designers have largely adopted veneer 
fuselages but this construction , while cheap, is not permanent and is 
unsuitable for tropical service. 

The other Fokker feature is the single panel internally braced 
wing. In the latest Fokker commercial plane, the wing is made of 
one continuous veneer covered panel, without internal drag wires or 
hi nges. The wing furthermore is made so thick that external fit
tings with lift and landing wires can be omitted. The result is a 
substantial saving in manufacturing cost. The aerodynamic gain 
is likewise important. 

All-metal construction has many advocates both here and abroad, 
but the advantages claimed are not, at the present time, based on first 
cost. Unless quantity production methods are justified, metal con
struction may run to twice the cost of veneer and wood construction. 

In the United States, experimental planes are building which are 
ex pected to mark a step toward a cheaper and simpler~ construction 
but the results will not be demonstrated until next year. 

REDUCTION OF M AINTENANCE CosT 

Reduction of maintenance cost is the fundamental upon which 
civil aviation depends. Likewise, the military and naval value of 
a machine is increased in proportion as the care and attention neces
sary to maintain it is reduced. 
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During the past year more attention has been given to the ac
cessibility for inspection or removal of the engine and its accessories, 

· and 'some improvement is noted . 
A great many flying hours in service are lost while wings are 

being recovered. The ordinary doped fabric wing covering has a 
short life. Various schemes for protecting this covering from the 
actinic action of sunlight have recently been developed and a marked 
increase in life has resulted. To retard such a ction an "anti
actinic" coating of pigmented dopes has been generally used as 
well as a pigmented spar varnish. The latter gives somewhat the 
better protection, but is heavier and more costly. Recent experi
ments with rubberized balloon fabrics, which are even more 
rapidly impaired by light, have shown that aluminum powder not 
only shuts out actinic light but reflects heat and keeps the surface 
cooler. 

However much the life of fabric is increased by scientific treat
ment, the improvement is only ·relative, and fabric ought to be aban
doned. The veneer covered wing is better so far as deterioration 
from light is concerned, but introduces other troubles ; viz., buckling 
and warping in damp storage, attack by fungus and insects in the 
tropics, and deterioration of the glue. 

A metal covering for airplane wings is•an answer to most of these 
questions but introduces new technical difficulties, which it is prema
ture to speculate upon at this time. It is generally admitted, how
ever, that the present doped fabric will certainly not cover the wings 
of the airplane of the future. 

One of the practices inherited from war times is the excessive 
use of glued splices and laminations. The introduction of a water 
resisting glue, and special and laminated wing beams and struts was 
then hailed as a great advance in the art, and so it was, from the 
production man's point. of view. But to withstand damp storage 
and for tropical service, glue joints are dangerous, besides forming a 
starting point for fungus growth. During 1920 the Forest Products 
Laboratory of the Department of Agriculture has added poison 
to their casein glue formula to render the glue fungus resisting. 
However, the effect of hot damp weather on the best of glued joints 
and plywoods is unfortunate, and in Panama, for exampl~, the wood 

·itself is attacked by rot producing fungus. 
During the year 1920, an important though inconspicuous step 

in advance has been the adoption by aircraft constructors generally 
of the standard Navy practice of galvanizing steel parts in the 
structure of the airplane. During the war, an army plane was not 
expected to last long enough to need galvanized fittings but the 
condition of material returned from overseas, especially that bought 
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in France where rust prevention was not attempted, gave convincing 
e idence of the necessity for preventing rust. 

1vlETAL CoNsTRUCTION 

The best solution of the deterioration problem is the radical one 
of abandoning a\\ ood structure entirely in favor of metaL Steel and 
duralumin are being used abroad and while it is too early to judge 
\\ ith certainty, experimental planes built of either material seem to 
ha e proved successful. 

In Germany, steel tube is used by Fokker for fuselages and 
the Zeppelin-Lindau flying boats have \\ ing spars made of rolled 
steel hapes with ribs, fuselage and boat hull of duralumin plate. 
The wings are fabric covered. The Zeppelin-Staaken plane is built 
entirely of duralumin plate. In England there are some all-dural
umin experirnental planes and a few of steel construction with fabric 
covering. 

Steel construction in the United States is not entirely new if we _ 
consider the Sturtevant steel plane of 1915. This design was not 
a success, however, due to cracks caused by engine vibration. 

It is evident that the future of the airplane could be profoundly in
fluenced by a practical metal construction. Six avenues of attack 
present themselves :- first, heat treated alloy steel tubing using 
fittings; second, welded mild steel tubing ; third, rolled and stamped 
sections made from neat treated alloy steel strip riyeted together; 
fourth, duralumin tubing with fittings; fifth, rolled and stamped 
ections made from duralumin strip riveted together; ?nd sixth, 

a riveted construction of duralumin plates and shapes. 
Heat treated alloy steel tubing has been produced in this country 

by O hio Seamless and Snead of astonishingly high strength but very 
special equipment is needed to heat treat the long lengths. Such 
tubing cannot be welded with safety, which is a great disadvan
tage in fuselage construction, but for struts and compression 
members generally the weight of the necessary fittings may not be 
serious. 

Mild steel tubing can be welded into a very cheap and strong 
fuselage, but for wing construction such relatively low strength 
material is uneconomicaL For very long struts which are designed 
against an Euler crippling load, the strength depends on the mod
ulus of elasticity, and for such members mild steel tubes are quite 
as good as alloy steel. The advantage of alloy steels is only realized 
in cases where local crinkling is to be feared. 

The most promising alloy steel for general airplane construction 
is a special cold rolled strip of the following approximate composi
tion and physical properties:-

-
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Carbon ..... .. .... .... . . .. . . . . 0 .28 to 0.35 per cent 
Manganese .... .. ..... .. . .. . . . 0.35 to o.6o per cent 
Nickel .. ... ... . ... . . .. .. .... .. 3.75 to 4-75 per cent 
Chromium . . ... . ... . . . .... . .. o.So to 1.30 per cent 
Vanadium .... ... . .. .. ... ... .. 0.07 to 0.15 per cent 
Ultimate . ... . .. . . ... . .... . 165,000 lbs, per sq. in. 
Cold bend ... I8o 0 around a radius 3.2 times thickness 

Such strip is supplied in the form of a coil already heat treated 
and the airplane constructor rolls the strip into angles, channels or 
such structural shapes as he desires without further heat treatment. 
Short pieces, such as lattices for wing beams would be stamped out. 
The structure of the airplane is then made up of latticed girders 
assembled by riveting up simple parts. 

THE UsE OF DuRALUMIN 

The construction of airplanes from duralumin tubing is as diffi
cult a problem as that involved in the use of alloy tubing. The 
duralumin tubing is exceedingly difficult to manufacture, must be 
heat treated in a very special manner, and cannot be welded. 

Fabrication from duralumin strip is an identical problem with 
fabrication from alloy steel strip except that all rolling and stamping 
operations are easier on account of the softer metal. There remain, 
however, some tricks in heat treatment to look after. The manu
facture of cluralumin strip and its fabrication are better understood 
than the other materials discussed here on account of its extensive 
use in rigid airship construction. Starting in Germany with the 
Zeppelins, then developed in England, the making of duralumin 
shapes has now been undertaken in the United States in connection 
with the Navy's rigid airship construction program. 

One of the important technical landmarks passed this year, of 
potential influence on the future of American aircraft construction, 
is the satisfactory production of duralumin on a commercial scale 
in the form of strip, sheet and forgings by the Aluminum Company 
of America at Pittsburgh and the Baush Machine Tool Company 
of Springfield, Mass. These concerns are licensed by the Chemical 
Foundation under the German patents sold by the Alien Property 
Custodian during the war. 

Duralumin is an alloy of Aluminum of the following approximate 
composition: -

Copper ..................... .. ..... 3.5 to 4·5 per cent 
Manganese .. . ... ..... . ..... , . ..... . 0-4 to r.o per cent 
Magnesium .. . ... ... .. . ...... .. .... 0.2 to 0.75 per cent 
Aluminum ..................... . ............ 92 (min) 
Specific Gravity ... . . .. ..... .. ..... . . .. . ... . . 2.75 (max) 
Tensile strength .... -55,000 lbs. per sq. in. ( heat treated) 
Elongation ......... . ............ ... ... . ... . 18 per cent 
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Dura lumin has the valuable property of remaining soft and 
ductile for several hours a fter heat treatment and while " fresh" 
can be wo rked cold. The hardening due to heat treatment is not 
fu ll ) attained until the metal has been allowed to age or season 
for a day or more. For equal weight and strength, duralumin 
compares with the alloy steels, but has the advantage of being used in 
thicker sections. F or small planes thi s should be an important point. 

However, duralumin has disadvantages, some of which may prove 
to be imaginary. It is believed to be more easily injured by slight 
errors in manu facturing process · le s uniform and hence less trust
worthy. There is also evidence of cracking under vibration. Alloy 
steels, on the other hand, are more uniform and able to stand con
siderable abuse in fabrication. 

DIF FIC U LTIES I N METAL CONSTRU CTIO N 

M etal construction for airplanes eliminates a ,.vhole cloud of 
troubles inherent in wooden construction, but introduces new diffi
cul ties o f its own: corrosion and fatigue. 

Duralumin in the heat treated condition is very resistant to cor
rosion but in the annealed state is as bad as ordinary aluminum. 
Badly heat treated material will prove uns.afe from pitting. The 
steels now available must be galvanized or otherwise protected 
against rust . It is hoped that soon the high chromium " stainless 
steels," or some other rustless alloy steel may be perfected for 
aircraft use. 

The fatigue of metals or progressive failure from incipient crack
ing is the greatest bugbear of the designer and, to a large extent, the 
success of metal aircraft will depend on the skill with ·which fatigue 
cracking can be eliminated by careful design. In wood construction 
there never has been any worry on this score, but several foreign 
designs of metal airplane have passed rigid static tests only to fail 
in service from cracking induced by engine vibration. 

FIRE AND SAFETY 

The fire risk in airplanes is due primarily to the presence of 
gasoline and is aggravated by a wood and doped fabric construc
tion. Cellulose acetate dope is somewhat less dangerous than 
cellulose nitrate, but the clear doped fabric burns merrily enough 
with either coating. Various fireproof dopes have been put bn the 
market, most of them consisting of ordinary dope containing am
monium or other salts. Such dopes are fairly fire-resisting, but 
as a rule are very poor as dopes and have not been generally used. 
T he most practical way to reduce the inflammability of the wing 



AIRCRAFT YEAR BOOK 

covering is to wet the fabric with a solution of anm1onium phosphate 
before doping. 

The fires on the Junkers all-metal planes of the Post Office De
partment when the planes were first put in service as imported, show 
clearly that the real fire risk lies in the gasoline system. O bvious 
precautions can be taken to provide for back fires, carburetor leaks, 
and broken gasoline leads, but the gasoline is always a risk, especially 
in a crash. 

The final solution is again the radical one: eliminate gasoline in 
favor ·of a heavier fuel. Research leading to ward the development 
of a heavy oil engine for aviation has been started in all countries. 
To use a heavy oil two solutions are being attempted : a steam engi ne 
with flash boiler or a modified Diesel engine. In the meantime, re
search is bemg prosecuted using direct injection of gasoline. If a 
spray nozzle can be produced to replace the carburetor, a part of 
the fire risk will be done away with. It is expected that eventually 
the spray nozzle can be made to use a heavy fuel. 

While not a consideration in the general question of fire ri sk, the 
matter of parachutes should not be overlooked. vVhile the ri sk of 
fire is present even remotely, many pilots feel safer with a para
chute available. During the past year the Army, at McCook Field, 
has developed a pack type of parachute which has been very suc
cessfully demonstrated. vVith such a parachute, a man must get 
clear of his plane while he still has altitude enough for the parachute 
to function. Parachutes could be useful in case of fire, but have 
little or no bearing 6n the majority of flying accidents which in
volve crashes due to loss of control at low altitude. 

RIGID AIRSHIPS 

At the close of the war, the rigid airship had been demonstrated 
both by the German and the British Navies as a practical vessel 
for long flights . The development of this ty pe of craft in the 
United States was placed in the hands of the Navy Department, 
and funds were appropriah .. d in 1919 for two ships ; one to be 
purchased abroad and one to be designed and built in this country. 
During 1920 the ship ordered abroad, the British R-38, now desig
nated Z.R.-2, has been constructed. R.-38 is the largest rigid 
airship ever laid down, being 695 ft . long with a volume of 2,724,000 
cu. ft. The designed speed is 70 miles per hour on six 350 h.p. 
engines. 

The airship shed building for the Navy at Lakehurst, N. ]., is 
nearing completion. This shed will be the largest in the world 
and is designed to take care of any probable size of future air
ships, being 172 ft. high and 250 ft. wide, clear opening, and 8oo 



Su ltan of S ulu and his Princess and the Governor of Jolo I sland Visit Manila 
by Curti ss A irplane. Below-Field No. 2, Mercury Av iation Co., Los Angeles. 



' 

The Modern Farmer Discards the F lail for the Threshing Machine and Forsakes the Horse for the F lying l'vi achine. George K uck, 
proprieto r of several farms near Decatur, Illinois, inspects holdings in hi s Curti ss Airplane.- P hoto, Wasson, Deca tur. 
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ft. long, with arrangements to extend to 1,000 ft. when needed. In 
addition to the Lakehurst shed, another shed at Cape May, 1s 
building to house R.-38. 

The other rigid airship of the 1919 program is designated as 
Z.R.-1 and parts are being fabricated at the N<wal Aircraft Factory, 
P hiladelphia, to the designs of the Bureau of Construction and Re
pair. This ship will be intermed.iate in size between Z.R.-2 and 
the German L.-49 class, and fitted with Liberty engines, with spe
cial carburetors adjusted for extreme economy at 300 b.h.p. The 
Liberty engine has proved on tests to be a \ ery versatile creature 
and at 300 h.p. makes a very good airship engine. 

The gas bags of a rigid airship are lined \\ ith goldbeater's skins, the 
best known hydrogen tight film. For a 2,000,000 cu. ft. airship, the 
blind gut linings from 500,000 cattle are required. The process for 
curing and handling these skins has been perfected during the 
year, but simultaneously experiments have been continued to find 
a cheap synthetic substitute. Such a substitute made from a drying 
oil has now passed all tests and if confirmed by service use will ma
terially cheapen and simplify this feature of airship building. 

REDUCTION OF POWER: AE RODYN \hliC EFFICIENCY 

In aerodynamics, there appear to be general shifts of opinion 
'" hich are manifested by " styles " just as in the millinery trade. In 
1920, the ' ' style" appears to be unbraced monoplanes. The infer
ence is that something new has been discovered. 

As a matter of fact, the German monoplanes of this type did make 
in 1919 a remarkable performance record due in part to the aero
dynamic efficiency of the monoplane wings, but just as much to 
a benzol doped super-compressed B.M.\iV. engine rated very con
servatively. There is, however, nothing new in principle either 
about monoplanes or unbraced cantilever wings. German planes 
sho wed cantilever wings on the western front in 1918, but Allied 
combat planes were faster and no sensation was caused. In the 
U nited States several inventors had proposed such wings during the 
War and experimental planes were actually built. 

A biplane structure is aerodynamically less efficient than a mono
plane and if it did not offer a real structural advantage, monoplanes 
would always have been used. However, the monoplane wing is 
difficult to support if the span is great. The monoplane now comes 
again to the front and with thicker wings evidently can be braced 
internally. However, we may expect a limit again to be reached 
as the span becomes great, and we shall revert to the biplane, but 
this time at first to a cantilever biplane. 

As machines are made larger, structural reasons will again domi-
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nate and biplane bracing will reappear, and no doubt for the largest 
of all, triplane construction will prove necessary. 

Am CooLED ·ENGI N ES 

The obvious advantages of air cooled engines in weight and sim
plicity have not been realized in the past because of high fuel 
consumption and unreliability. Progress has, however, been con
sistent. The development in the United States of the 3-cylinder 
air cooled 6o h.p. Lawrance engine is an important step. This 
engine compares well in economy with good water cooled engines. 
Larger engines using 9-cylinders of the 6o h.p. type are builcling by 
Lawrance and several experimental air cooled engines are under con
struction by others. The year 1921 should see American air cooled 
engines of high power. 

HIGH ALTITUDES 

During the war there was a great demand for flight at extreme 
altitudes. Three methods were advocated to permit this:- ex
cessively high compression engines, an engine excessively large and 
powerful for the plane, or a supercharger to supply air to the 
engine at ground pressure. All methods were used by all countries, 
but the perfection of the supercharger .has come since the Armistice. 

The " super compressed " engine is the cheapest and simplest 
means to preserve engine power as well as to gain in thermal effi
ciency, but requires a special fuel to prevent bad knocks. During 
the· past year, experiments have brought out a suitable fuel. 

The German B.M.W. engine is a striking example of both super 
compression and over size. The compression ratio is 6-4 and the 
engine is rated at 185 b.h.p. At ground level more than 230 b.h .p. 
can be developed, but at the expense of reliability. As installed, the 
engine is so adjusted that it will develop only 185 b.h.p., but will 
maintain this power beyond 8,ooo feet. 

The Moss supercharger used by Major Schroeder in his world 
record altitude flight of 33,114 feet is an outstanding accomplish
ment of the year and as a technical achievement is one the country 
may well feel sati sfied with. Foreign superchargers seem to be 
still in the development stage. 

When engines maintain their power to high altitudes by means 
of a supercharger, the torque remains constant. The propeller, 
however, due to the less dense air, is easier to turn. Consequently, 
the propeller should have a gear shift to increase its revolutions, 
or a variable pitch. The latter solution has been brought out in the 
Hart propeller perfected at McCook Field. Here again foreign 
variable pitch propellers appear to be still matters of speculation 
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and experiment. The variable pitch propeller has been further 
developed to prov ide a complete reversal of pitch. This opens up 
new possibili ties for brake effect on the ground and for use on air
ships in place of reverse gears. Variable pitch propellers have been 
t ried on the Naval Airship C-10 and ha\'e proved very useful 
approaching a landing. One notable demonstration was made by 
the A rmy in California. 

N EW E N GI N ES 

N ew engines brought out in 1920 include improvements and re
finements in existing standardized engines and a few entirely new 
design s. U nder the first classification come the 180 and 300 h.p. 
v\ right engines which virtually complete the Americanization of the 
Hispano-Suiza which has been going on for the last three years, and 
under the latter come the new Aeromarine 120, Aeromarine 180, 
Packard 300, and P ackard 6oo h.p. types. The Lawrance 6o and 
200 h.p. air cooled engines ha ... e been mentioned. 

The \i\Tright 180 and 300 h.p. models are essentially developed 
engines, and the changes made from the French designs are in the 
nature of simplification to give longer operatin~ li fe and easier main
tenance : \ magneto brackets, dry sump, gasoline gear pump, thicker 
heads, more accessible connections, etc. 

The Packard 300 h.p. is a nevv engine of 12 small cylinders and 
has given a very good account of itself as an economical smooth 
running engine. -The Packard 6oo h.p. , however, is still an ex
perimental engine. It failed to run in the Gordon Bennett race, 
but won the Pulitzer Race running at reduced power. The engine, 
however, is of a type much needed for larger planes which are now 
equipped with two engines, and it is hoped that 1921 will show the 
development stage passed. 

The Aeromarine six cylinder 120 and eight cylinder 180 h.p. 
types are among the first engines that appear to be designed for 
commercial use. Both have been thoroughly tested on the block 
and give every promise of being sturdy dependable engines as nearly 
fool-proof as possible. Removable heads are a feature that appeals 
to the man in the field. 

New engines under construction which should be heard from in 
1921 are an eighteen cylinder engine of 700 h.p. building at McCook 
Field, and a special six cylinder heavy duty airship engine of over 
300 b.h.p., for which the Bureau of Engineering at the Navy De
partment has let contracts with three separate manufacturers. The 
same Bureau has a large number of Liberty engines being rebuilt 
to incorporate a reduction gear. 
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" DoPED FuEL " 

One of the outstanding technical accomplishments of the year 
is the culmination of the work of Kettering and Midgley on doped 
fuels. It has long been known that high compression engines knock 
badly on Pennsylvania gasoline, and that such engines knock less 
with California gasoline. It has now been determined that the addi
tion of very small quantities of any one of several aniline derivatives 
to gasoline eliminates knock, that the pinking or knocking is not 
due to preignition but to detonation during combustion, and that 
higher compressions may be employed in aviation engines than were 
heretofore considered practicable. . 

A plausible and useful theory of knocking has been explained and 
practical use is already being made of it. If engines are run rm 
benzol-gasoline mixtures, there is danger of freezing in cold weather 
and the benzol attacks rubber connections in the fuel leads. About 
20% of benzol does stop knocking · and makes a good fuel, but as 
little as 2% of aniline is claimed to be equally effective without the 
bad effects found in benzol. The Germans introduced blending with 
benzol during the war on account of the shortage of gasoline, but 
quickly discovered that with benzol-gasoline mixtur-es higher com
pression was permissible. The B.M.W. and later Maybach engines 
show the influence of this idea. 

PROPELLERS 

During the year further data for the design of propellers was fur
nished by the publication by the National Advisory Committee for 
Aeronautics of another report on Profs. Durand and Leslie's com
prehensive research. So far as propeller performance in free air is 
concerned, the information available is now very complete. Unfor
tunately the mutual influence of a tractor propeller and a fuselage 
with a blunt entrance (or a nose radiator) is not known and evidence 
is accumulating that a good propeller design will give an a·bnormally 
poor performance when used with certain blunt fuselage forms. 

Experiments during the year on the construction of propellers have 
led to improvements. The Forest Products Laboratory has de
veloped improved methods of selecting, drying, and gluing propeller 
woods and an aluminum leaf coating to prevent change of moisture 
content. 

Propellers have been covered with linen and with leather in 
efforts to reduce erosion from rain drops .and molded propellers of 
a bakelite preparation have been used with success. Metal pro
pellers have not yet been proved practical but there is great promise 
in future developments along this line. 



DE ELOPME1 ·Ts h. AIRCRAFT CONSTRUCTION 153 

ToRPEDo PLA ·Es 

The problem of the torpedo plane has been active during the year. 
The first torpedo carrying plane \\as a makeshift made up at the 
~ava l Aircraft Factory from a lot of old Curtiss R.-6 seaplanes 
rebuilt with a Liberty engine and larger pontoons. These were 
used for practice drops in the schools. 

iext, Glenn L. Martin built his well known Bomber with a 
di\ ided landing gear so that a torpedo could be carried under the 
fuselage. The useful load was not sufficient and a further change 
was made by adopting an " Albatross" profile for the wings. To 
make up for the greater drag of this high lift wing, streamline 
wi res were introduced. The result is that with the same power 
the modified torpedo carrier, I.M.T ., has a high speed one mile in 
excess of the standard bomber, carries I ,6<x:> lbs. more load and has 
a landing speed 2 miles· lower. 

SHIP PLANES 

During the year the Naval Aircraft Factory has fitted hydro
vanes and flotation bags on a number of land planes to adapt them 
for shipboard work. Experiments have been carried out with 
Hanriot, N ieuport, Sopwith, Vought and Loening planes. Farnall 
ship planes have been imported for test purposes, as well as Fokker 
and Macchi types. The problem is to develop a handy plane which 
can Ay from a ship's deck, land again upon the deck, or in case of 
engine trouble, alight on the water and remain afloat. Experiments 
will continue with the collier " Jupiter" converted into an airplane 
carrier and renamed "Langley." 

THE HELICOPTER 

It can hardly be said that any great progress has been shown 
toward the development of a successful helicopter or direct lift 
m~chine, although there has been a surprising amount of interest 
evidenced. The technical journals have carried articles "proving" 
the practicability of direct lift with screws and several experimental 
machines have been built. 

The Hewitt-Crocker scheme has been tested on the ground and 
showed a -good lift from the screws. But it has not flown. The 
Damblanc machine in France has had similar tests, but again no 
flight is recorded. It is reported that duri'ng the war, a helicopter 
was tried in Austria by Prof. Karman which did attain a considerable 
altitude while attached to the ground by several wires. So long as 
the machine kept a good tension in the wires, the equilibrium was 
maintained, but no free flight was attempted, as no means were pro-
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vided for steering and control. The idea was to replace the kite 
balloon at the front with a small direct lift machine. The advan
tages seem obvious but the experiments were abandoned. 

A most interesting helicopter is that of Emile Berliner of Wash
ington. With an 8o h.p. Le Rhone engine, H. A. Berliner has 
made several actual flights at an altitude of six feet or so. These 
were really sporting events, as the transverse motion was a crab
like scuttle in random directions depending on the inclination of the 
machine. A circle of swift footed friends assisted in the control of 
the machine at critical times. However, the problem of control has 
now been shown up clearly, and various devices are proposed to 
solve it. 

R ACING 

The year I920 has seen the revival of racing, with the Gordon 
Bennett contest in France and the Pulitzer Trophy Race in this 
country. Both competitions were purely speed affairs but, fortu
nately, were over courses long enough to require some degree of 
reliability. 

The Gordon Bennett race was naturally a great disappointment to 
American aeronautical engineers on account of the failure of the 
three American entries, each of which possessed new features of 
obvious interest. However, if any lesson can be drawn it is that a 
speed race is a gamble on whether any given machine can start and 
hold together long enough to finish. The French could have won 
the Cup this year with a training plane. 

Technically, the French winner showed no advance in design over 
their best of 1918, but that best is still an object Jesson to the world 
in harmony of form and superb finish. 

The Sopwith entry was to have shown the 450 h.p. Jupiter and 
the British Nieuport the 300 h.p. A.B.C., both air cooled engines. 
It is of the greatest technical interest to know whether the additional 
head resistance of such radial engines is made up for by the saving 
in weight over, say, the 300 Hispano as installed in the winning 
French entry. 

The Curtiss and Dayton \iVright entries were monoplanes in which 
every artifice had been resorted to in the effort to obtain aerodynamic 
efficiency. The Curtiss reduced the landing gear to a most rudi
mentary type without shock absorhers, while the Dayton Wright had 
mechanism completely to retract the landing gear into the fuselage. 
The Curtiss scheme is light and simple, but demands a perfect land
ing field. The Dayton Wright scheme obviously saves an important 
amount of resistance. 

The most novel and interesting feature of any entry was the vari
able camber device in the wing of the Dayton Wright. The thea-
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retical advantages of variable camber are well recognized and its 
adopt ion has been deferred only by mechanical di ffi culties. W ith 
regard to the Dayton \1 right de ign, the question remains to be 
an: wered f rom experience : Does the aerodynamjc advantage com
pen ate for the mechanical complication and risk of breakdown? 
T he resistance o f operating mechani sm on top of the ,-.,ring does not 
seem to be inherent in such gear and should be eliminated in a per
fected design. 

T he . S . A rmy entry mounted fo r the fir st time the new Packard 
6oo h .p. engine and was by far the most powerful machine in the 
competi tion. T he design o f the plane was clean , but conventional. 

T he . merican entries in the Gordon Bennett Race failed from an 
excess of optimi m. Each was frankly experimental and untried. 
T he Curtiss plane mashed up in landing before the race, the Dayton 
\ \ right entry quit because of control or stability troubles and the 
big P acka rd engine of the · erv ille A rmy plane misbehaved. There 
was no real race, as the only B ritish starter quit with a broken oil 
pump and two French entries also had oil troubles. 

T H E P ULlTZER R ACE 

The Pulitzer R ace was really a race, with 37 planes to start and 
24 to fini sh. Again, it '' as demonstrated that experimental planes 
and engines have small chance to keep up a long grind at full power. 
T rue , the Verville P:1ckard won the race, but the engine had to be 
ru n at less tha n sao b.h .p. instead of its rated 6oo b.h.p. , and finished 
but tv.ro and one-half minutes ahead of the Thomas-1VIorse which 
had but 320 h .p. The experimental engines in the Curtiss-Kirkham 
triplanes both fail ed . Both Loenings failed because of cooling sys
tem troubles, knovm to exist in the type and thought to be taken care 
of. In all th ere were I 3 unlucky planes which failed to finish. 

It appear s that only one plane quit because of a defect in the air
plane proper , ,., hile ten had power plant trouble. T wo contestants 
v.:ere di squalified for reasons of piloting and have no bearing in a 
technical discussion. 

Of the ten planes in power plant trouble, only two broke a main 
engine part: a Liberty and a Curtiss-Kirkham engine. The rest 
were forced to abandon the race because of defects in engine acces
sories, cooling, ignition, oiling, etc. It is discouraging to have the 
lesson repeated time and time again that it is the accessories that let 
the plane down. 

However, there was not one single propeller failure or gasoline . 
fire, no case of loss of control, no burst wing fabric, and best of all 
nobody was hurt . This is certainly encouraging and no such record 
could have been expected two years ago. 
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Of the thirteen '' lame ducks " that abandoned the race, there were 
but five forced landings and only two planes damaged. Credit for 
this is due less to good luck than to the good management of the 
Contest Committee in laying out a course over excellent country. 

The following table is of some significance: 

Engine .. . .. .. .......... Liberty S.P.A. !&:> Wright 300 Wright 
Started - !6 3 10 5 0 ••••••••• 0 •••• 0 

Finished .......... ..... 13 2 6 2 

Ratio ••••• 0 •••••• ••••• • • 81 % 67% 6o% 40% 

Which is simply interpreted to mean that the Liberty is a fully 
developed engine flown in the D.H. plane, also fully developed. A 
return of 81% may be taken as standard. The S.P.A. engine in 
the Ansaldo plane is another developed combination. The r8o 
Wright in S.E.-5 and Vought planes is not at all experimental, but 
has not had the · benefit of extensive service experience. The S.E.-5 
and Vought were originally designed and used with the 1 so Hispano 
engine. The r8o Wright seems to be a little too much for the cooling 
system provided. 

The 300 ·wright as installed in Thomas-Morse, Ordnance and 
Loening planes is still somewhat unfamiliar. The engine itself has 
had thorough block tests, the planes have had extensive test flights, 
but the installed engine in the planes .has not been subjected to severe 
duty. This engine at ground level is too strong for the cooling sys
tem provided. Even the Thomas-Morse, which won second prize, 
and the Ordnance, fourth prize winner, ran the race under a handi
cap of cooling trouble. 

The winner of the race, strangely enough, was a disappointment 
because it did not show more speed with its stupendous engine. The 
engine, however, never developed its rated power. Technically, the 
greatest interest lies in the Thomas-Morse, the Ansaldo, and the 
Vought. 

The Thomas-Morse ran away from the Ordnance with the same 
engine, which might be accounted for from the fact that it is a 
somewhat lighter and smaller plane. However, there is a suspicion 
that the blunt ended fuselage and nose radiator of the Ordnance may 
have been largely responsible. 

This suspicion is strengthened by the discrepancy between the 
times made by the Vought and S.E.-5, each equipped with the r8o 
Wright engine and identical propellers. The Vought !s a two-se~ter 
training plane, flown as a single-seater for th~ rae:, wtth large wmgs 
of 30 ft . span and eight struts. The S.E.-5 ts a smgle combat plane 
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with wings of 27 ft. span and only four struts. Yet the Vought 
beat the S.E.-5 by over four minutes. Obviously, the Vought has 
more wing drag to overcome. But it is significant that the Vought 
fu selage has an easy entrance and the circular nose radiator is sym
metrical round the propeller ax is, vvhile the S.E.-5 has a blunt fuse
lage vv ith a nose radiator projecting high above the propeller axis 
into the slip stream. 

On the other hand, the Ansaldo made a fine record and its nose 
radiator re embles the S.E.-s . However, this plane is smaller than 
S.E.-5, has greater power, and can hardly serve for compariso·n. 

The evidence is accumulating that blunt bodies shaped like S.E.-5, 
D.H.-4, and even the O rdnance and Venrille to some degree, choke 
the propeller. If nose radiators are used in spite of many object ions, 
it would seem desirable to use a small deep circular radiator and, if 
possible, a geared down propeller of lar·ge diameter. The combina-
6on of a large nose radiator and a small diameter propeller as in 
D.H.-4 has nothing to recommend it. 

A nother interesting point about the race is the use of benzol
gasoline blends by several of the prize v,rinne.rs . No power was 
gained but the h."11ocking feared from running full power at ground 
level was eliminated and the engine eased. It seems reasonable to 
believe that the blended fuel pennitted engines to run wide open 
which otherwise would have come to grief. 



CHAPTER XIV 

FOREIGN AERONAUTICS; REVIE\iV OF ACTIVITY, NA
TION BY NATION, THROU GHOU T T HE W ORLD 

SUBSTANTIAL progress in the development of aerona utics 
was made by many nations in 1920. The greatest develop
ment was attained in those countries having centralized gov

ernment control. This national support, whether moral or financi al, 
or both, is establishing commercial aeronautics on a firm and per
manent basis. The respective governments following out a defini te 
aeronautical policy are doing so with the avowed purpose of secur
ing a peace-time position in the air which will be their chief defense 
m war. 
. Through the courtesy of European air attaches and diplomatic 
representatives in Washington, and through the co-operation of the 
Air Service and the Bureau of Foreign and Domestic Commerce, 
as well as by direct investigation abroad, the Manufacturers' Air
craft Association is able to present the following review of aero
nautical activity, nation by nation, throughout the world: 

ARGENTINA 

Argentina is officially interested in developing its aeronautical 
resources, and the government is studying the regulations of the 
International Aerial Convention with the idea of formul ating an 
aerial code. Meanwhile Federal aviation is under jurisdiction of 
the military. The Curtiss Aeroplane & Motor Corporation is dem
onstrating American built aircraft and maintains an aerial taxi 
service at San Fernando, 15 miles from Buenos Aires. There are 
also French and British companies co-operating with local financial 
interests. 

AusTRALIA 

Australia is organizing an air force which, with civilian avtatwn 
:1ctivities, will be under the control of a board including in its per
sonnel representatives of the Army, Navy and commercial inter
ests. During 1921 the government hopes to map all possible air 
routes, make appropriations to encourage civil aviation and provide 
in this a civilian reserve and assure an operating aircraft industry, 

158 



FOREIGN AERO AUTICS 159 

able to upply planes and motors in case of war. For this the 
budget appropriates £5oo,ooo (about $2,500,000 at normal exchange) 
for military and iroo,ooo for ci\ ilian aviation in 1921. An air 
mail service is being operated by the government between Lismore 
::md Tenterfield, 101 miles apart. 

AusTRI: 

Austria ha · an aeronautics department under the State Secretary 
of Transport. Provi ional regulations for aerial navigation, pend
ing the publication of Austria's signature to the International Aerial 

onvention, have been issued. 

BELGIUM 

Belgian aeronautical activity is under the jurisdiction of the 
premier group of the Minister of National Defense, who has under 
his supen ision a department headed by a Director of Aeronautics. 
The development of civil aviation is under this Director. Com
mercial, passenger, freight and mail lines are being operated be
tween Brussels and Paris and Brussels and London. Belgium has 
assigned air attaches to all important capitals of the world. Their 
duties are to aeronautics '"hat those of the military and naval at
taches are to the military and naval branches of the government. 

BOLIVIA 

When Bolivia completes government and civil avtatwn plans, 
both branches will be under the jurisdiction of the Minister of the 
Interior. Bolivia presents a problem for aeronautical engineers. 
The extremely high altitude of the country makes it imperative that 
high-powered special high-altitude planes be employed. Bolivia 
first saw an airplane flight in June, I920, when a Curtiss triplane 
purchased by the vVar Department was placed in operation. 

BRAZIL 

Brazil is developing an air force , and has formulated certain 
rules and regulations concerning civilian flying. Representatives 
of the Curtiss corporation, continually flying over Rio de Janeiro 

_ and other cities, created much enthusiasm in aeronautics. Prac
tically the only restriction on flying to date has been the rule that 
a pilot must have a government permit. 

CANADA 

Canada has an Air Board which supervises all federal and civilian 
aeronautics. It was established by an act of Parliament, June 6, 

~~--- - - - - - - - - - - - - - - - - - - ~- --~- - - - - - - ~-~~-
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lin and Copenhagen; Hamburg-Amsterdam-London. This air serv
ice i'S conducted by private Danish firms, but the government assists 
in every way possible. 

EcuADOR 

All aviation in Ecuador is under the jurisdiction of the 'vVar De
partment. Late in 1920 it was planned to establish a military avia
tion school. 

FRANCE 

French aviation is divided into three branches: military, naval 
and civilian, the last under the Under Secretary of State for Aero
nautics. It is a branch of the Ministry of Public ·works. The 
common point between these three branches of French aviation li es 
in the technical section of aeronautics. During 1920 it was found 
that a great deal of money was saved, by having in the same organ
ization all the aeronautical engineers of the Army and Navy. This 
was based on the experience that any improvement in the mechan
ical branch of the art necessarily must be of benefit to all aviation 
activities. 

The Under Secretary of State for Aeronautics is M . Flandin. 
Late in 1920 General Dumesnil was Chief of Military Aeronautics 
and Captain Valdenaire, Chief of Naval Aviation. M. Fortante 
was Chief of the Technical Section, involving the other three 
branches. Aerial attaches have been appointed to the important 
countries of the world. The French Aerial Attache in Washington 
is Captain de Lavergne. France has sent temporary or permanent 
aviation missions to other countries, including those in South Amer
ica and Asia, for the purposes of supporting French manufacturers, 
surveying markets, establishing air transportation under the re
spective governments and in some cases acting as temporary mili
tary missions, instructing foreign governments in organizing their 
aviation departments. 

Late in 1920 there was a project to establish an aerial arm of 
national defense, which was to be brought before the Chamber of 
Deputies for ratification. This aerial arm would be similar in opera
tion to infantry, artillery and cavalry. It would double the flying 
pay, promotions would be more rapid and retirement after twenty 
years of service, with the same pay as in the others after thirty 
years. A special school of aeronautics was to have been organized 
at Fontainebleau. A scientific school for aeronautical engineering 
has already been created at Versailles. 

France has established an air mail service through civilian com
panies. The organizations operating the mail lines include : Mes
sageries Aeriennes, between Paris and London ; Grands Express 
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eriens, Paris and London and Paris and Brussels; Latezoere and 
Company, between Toulouse, Spain, 'forocco, Rabat ; Franco-Ron
maine, betv.•een Paris and Bucharest, and also the Company Paris
Pragen, bet\\ een vVarsaw, Poland and Paris. Approximately 40,

ooo letters a month have been carried by the French lines operat
ing between P ari s and London. The air mail postage in Europe 
i slight!) in excess o f ordinary postage. A ll landing fields are in 
cha rge of the Office of Aerial avigation. These fields are bought, 
e:: t ablished and equipped at the expens.e of the government. The 
civil plane finds there a shelter as well as gasoline, oil , repair facili
ties and mechani~s , all for a small fee. All communications, wire
less stations, meteorological posts, are installed by the government 
Office of Communications. 

For each trip undertaken by a company recognized by the govern
ment, certain bonuses are given. The sum of various bonuses cov
er , for instance , for the trip from Paris to London a total of almost 
700 francs or $1 4 0 . During the next ten years the government 'vvill 
continue to award these bonuses in order to support civilian aero
nautics and to help develop it. The budget for the next fiscal year 
includes 6o,ooo,ooo francs for civilian aeronautics alone. In re
turn for this government assistance, private companies are required 
to accept the control and supervision of the government, according 
to the rules and regulations laid clown. The planes must have cer
tain characteristics, which permit of their being transformed imme
diately into ·war craft. They must be kept in perfect condition 
and the government may have a plane condemned and _discarded. 

French aviation officials are convinced that "vithin ten years the 
public w-ill use aircraft as much as the railways. M·ore than 1,000 

persons have flown from Paris to London. With the opening of 
the new lines, the government has planned to create another aerial 
landing field at Orly, 6o kilometres from Paris. At Nice will be 
located the official junction point between Paris and Rome and 
P aris and Bucharest. Strasburg will be the junction of all lines 
coming from Germany, Czecho-Slovakia, Poland, and in the fu
ture from Russia. Radio stations have been erected, special tele
phoning posts built and meteorological observations are sent every 
hour to every landing field. 

GERMANY 

Germany has a Ministry of Air and Transport. Immediately 
after its creation early in 1920 several new transport and aerial 
manufacturing companies were formed. Liberal subsidies have been 
granted to manufacturing and passenger carrying companies. 

-------------------~~--~ _ _ _ lo.l.,__ ___________ _ 
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GREAT BRITAIN 

All aviation in the United Kingdom of Great Britain and Ireland 
is under the Air -Ministry. Military and naval aviation is included 
in the Royal Air Force operating under the Air Ministry, as does 
the American Air Service under the War Department. The 1\llin
istry also has jurisdiction over civilian aviation- control of fields, 
inspection and licensing of machines and pilots. Many air lines 
operate daily between Great Britain and the Continent. W hile the 
Royal Air Force is the dominating scheme of the government organ
ization, the Air Council of the Ministry includes 'Winston Spencer 
Churchill, Secretary of State for Air, the Marquis of Londonder ry, 
under-Secretary of State for Air, Air Marshal Sir Hugh M. Trench
ard, Chief of the Air Staff, Major General Sir Frederick H . Sykes, 
Controller-General of Civil Aviation, Air Vice-Marshal Sir E . L . 
Ellington, Director-General of Supply and Research, V/. F. Nichol
son, Secretary of the Air Ministry. 

The ministry is divided into departments, the Department of 
the Secretary including the air historical branch, a directorate of 
contracts, a finance department and a directorate of lands. The 
Department of the Chief of the Air Staff handles all operations 
and intelligence, training and organization, personnel, equipment, 
medical services, works and buildings. The department of the Con
troller General of Civil Aviation has charge of all commercial aerial 
navigation and enforcement of aerial laws, information, communi
cations, licensing of airdromes and pilots and meteorological data, 
all co-operating with officials assigned from the Royal Air Force. 
The Department of the Director-General of Supply and Research 
has charge of all research, designs, armament, instruments, air
craft supplies and aeronautical inspection. 

Active committees include those on airdromes, advisory commit
tee on civil aviation, research, awards to inventors and patents, 
medical advisory board, meteorology, industrials, etc. 

Then there are these inter-departmental committees on which the 
Air Ministry is represented: cadets' regulations, navy and army 
canteen board, ex-service organizations, radio research, etc. 

The United Kingdom is divided into area commands-the inland 
area, in which is also included the Irish ·wing; the Coastal area, 
which includes all airships and seaplane stations and flying craft 
operating with the Fleet. 

Royal Air Force Headquarters .for cadet and boy training are 
located at Cranwell and at Halton, England. 

Late in 1920 Great Britain had air attaches in all important cap-

~~~~~~---~---------~------~-~ ,_JI.. 
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itals. A ir Commodore L. E. 0. Charlton is air attache at Wash
ington. 

The .\ir Council has established a prize fund for improvements in 
design and performance of both commercial and military aircraft. 
The goYernment also assumes re ponsibility for organization of 
airdromes, wireless and meteorological services, adjustment of in
ternational questions, resea rch and experiments. At the Air Con
ference held in October, 1920, under the auspices of the Air Coun
cil , and in which all aeronautical intere~t ·, commercial and military, 
participated, reports on all angles of aviation were distributed. 
Preliminary \\"Ork is under way toward linking all Colonies with 
England by means of commercial aerial routes. The Air Council 
is co-operating with the Canadian, Indian and New Zealand Air 
Boards. 

In response to an interpolation in Parliament November 24th, the 
Prime Minister stated that there was a distinct separate future for 
the Ai r Service, apart from its co-operation with either sea or land 
forces. He stated that the expense of the Royal Air Force, as at 
present constituted, had been justified by results. 

On November 23rd, the Secretary of State for Air, Mr. Churchill, 
in response to interpellations, gave the following facts: The Air 
Force in Constantinople is maintained at a monthly expenditure of 
approximately .£4,000. The Air Force in Egypt is maintained at 
a monthly expenditure of approximately .£80,500. The Air Force in 
Palestine is maintained at a monthly expenditure of approximately 
.£r8,25o. 

Mr. Churchill stated that on October r st, 1920, the total strength 
of the Royal Air Force was: officers, 2,812; other ranks, 23,862. 
The numbers authorized in the Air Estimates for the year I92o-1921 
were as follows: officers 3,059; other ranks, 26,519. 

Three commercial air routes are operating between England and 
the Continent- London to Paris, 223 miles ; London to Brussels, 
210 miles ; London to Amsterdam, 258 miles. The Government 
grants a bonus equal to about 257"o of the operating receipts of com-

. panies engaged in commercial flying. 
The Government airdrome at Croydon and the private commercial 

airdrome at Cricklewood are arrival and departure stations for air
craft from abroad. Pilots arriving from a place outside the United 
Kingdom take their airplane to the examination station, where a re
port is made and the prescribed form filled out. Log books, mani
fests and declaration of goods on board the aircraft are turned over 
for inspection. 

Strict rules are enforced regarding importations into the United 
Kingdom. From May r, 1919, till October I, 1920, 100,285 passen-:-
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gers and 266,000 pounds of freight were carried in aircraf t fl ying 
approximately I ,J8r ,soo miles. Imports worth £sr z,722 were 
flown into the United Kingdom in twelve months. Exports for the 
year aggregated i23S,04S in value. A ircraft departing for the Con
tinent in twelve months totalled I ASS , and I ,J2S a rrived in E ng
land; sr ,SJS letters left the United Kingdom for Pari ~ , B russel 
and Amsterdam, and 4S,077 letters arrived from those citi es between 
November, rgrg, and October, 1920. Unlike the U . S. A ir lVIail 
Service which transports mail thousands of miles at ordina ry r ates 
of 2¢ an ounce, European air mail costs more. 

The three commercial air routes from England to the Continent 
connect with other air lines running all over Europe and to A fri ca. 
Train service is augmented, and international travel fac ilitated by 
simplified customs regulations. On the London-Brussels air-line, 
passengers can transfer to craft fl ying between Antwerp and Brus
sels, Spa and Brussels, or Paris and Brussels. 

On the London-Amsterdam route, connections can be made to 
Hamburg, Berlin , Bremen and Copenhagen. 

Passengers flying from London to P a ri s may connect with air
lines running from Paris to Bordeaux, Toulouse, Rabat ( Ca a 
blanca), Tangier, Montpellier, Bayonne, Bilboa, Nimes and Nice, via 
Avignon. 

ITALY 

Since July rst, rgzo: commercial aviation in Italy has been under 
the jurisdiction of the Permanent Board of A eronautics , which , 
broadly speaking, controls the development of both military and 
naval aviation. A rmy Air Service operati ons are controlled by 
the Inspector of Army Aeronautics, and naval aerial operations by 
an Inspector of Naval Aeronautics. These are Gen. Moris and 
Admiral Orsini, respectively, while Professors Volterra and Panetti 
comprise the other members of the Board. 

All military and naval aircraft are developed and produced by the 
Army Air Service, assisted by technical officers from Naval A via
tion when the planes are to be used by the latter branch. Opera
tions are conducted separately by both land and sea aerial forces , 
while the aviators are trained in separately conducted schools. 

The Army Air Service, beginning January r, 1921, will include 
four divisions, that dealing with commercial aeronautics, the operat
ing division, the technical and administrative divisions. Technical 
sections under the jurisdiction Of the Vvar Department include ex
perimental branches for both heavier and lighter than air era ft all 
in the technical division, also an ordnance bureau, radio office, 
aerological and photographic sencices. 
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The chief of the Army Air Sen ice is Major Gen. Amedeo de 
Siebert. Lt. Col. Ferrari commands the technical division, Col. 
Ros i the planning di\-ision, Lt. Col. Lapolla, operations; Lt. Col. 
Verduzio, experimental. 

Italy has assigned aerial attaches to France, England, the United 
States and Sweden. Lt. Col. A. Guidoni is attache at \.Yashing
ton. 

The commercial aeronautics branch of the Army Air Service is 
continuing the work of prepa·ring aerial routes and establishing 
landing fields throughout the kingdom. 

Several commercial companies are .endeavoring to maintain reg
ular services. They are assisted by the Government, which main
tains the landing fields and clef rays the expenses incident to chart
ing air routes. The Government al so nourishes the industry by 
buying all its machines from manufacturers with two results: 
machines and equipment can be secured more economically from 
private factories operating on a competitive basis than if built in 
Government owned and operated factories; al so, the maintenance 
of a civilian industry provides the country with a nucleus for 
quantity production in case of war. 

Aerial laws haYe been made in accordance with the International 
Aerial Convention an9 local regulations are based on those pro
VISions. 

}APAN \ 

Aviation in Japan is under the supervision of the government, 
mlitary and naval aviation being part of the army and navy es
tablishments and the air mail service now being organized under 
the supervision of the Department of Communications -all. how
ever, co-operating in conferences for the. development of machines, 
routes and the training of pilots. 

NORWAY 

Norway has an Air Force under direct government superv1s10n, 
which is co-operating with commercial companies 111 establishing 
routes and air terminals throughout the country. Under the vVar 
Department operations are divided by the Army and Navy di
rectorates. 

PERU 

All aviation in Peru is under the War Department. Air mail 
lines have been establi~hed from Lima to Callao, Ancon, Huaclio, 
Trujillo, Supe, Chorrillos, Lurin and Pisco. 
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PoLAND 
The Polish Government is encouraging the establishment of air 

mail services between Warsaw, Prague, Stra~burg and P aris. Mili
tary Aviation is under direction of the general sta ff and consists 
of aviators recruited from many countries, including the United 
States. 

RouM AN IA 
All aviation in Roumania is under Government supervtston, the 

civilian flying being handled by a directorate of aviation in the Min
istry of Communications. This bureau is now organi;;,ing airways 
and helping to organize factories , at the same time regulating aerial 
navigation. Plans have been made to organize permanent aerial 
passenger routes in I922. 

All public aircraft facilities, such as air ports, radio telegraph, 
radio direction finding, supplies and repairs, are being organized 
under the direct supervision of the Government. These facilities 
are let to private companies obtaining State contracts. The Gov
ernment also has tendered to all sports and touring activities assist
ance similar to that given the commercial services. 

SPAIN 

The Spanish Government late in I920 announced its plans to 
maintain jurisdiction over all aerial traffic, according to the regula
tions of the International Aerial Convention. Mail and passenger 
lines have been organized for operation in Spain, France and North
ern Africa. 

SwiTZERLAND 
Two directing bureaus, operating under the Swiss Federal Coun

cil, control all aviation , military and commercial, respectively. 
Many training schools for pilots have been established and private 
companies have been encouraged by law and government support 
to establish air lines, which are now operating between Dubendorf, 
Zurich, Berne, Lausanne and Geneva. 

SwEDEN 

Sweden is reorgamzmg her army air service which heretofore 
has been under the jurisdiction of one of the three aeronautical 
heads- the army, navy a nd waterpower administration. The last 
named has established aerial routes from Porjus to the electrical 
wate_rpower sites in Northern Lapland. Daily service is main
tained, with seaplanes in summer and land machines mounted on 
skiis in winter. The Postoffice Department in 1920 started air 
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mail serv ices to !Ialmo-Copenhagen, Warnemunde and Berlin. 
The gove rnment has granted a liberal subsidy to the Swedish Air 
Traffic Company for 192 1. The Aero Club of Sweden also re
ceives a subsidy from the government. 

R GUAY 

li litary aviation is under the authority of the Minister of vVar 
a·nd Marine. There is a military aviation school at Montevideo, 
which also has an aviation club. The capital city is the western 
terminal of a civilian airplane line from Buenos Aires. 
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I
N the following pages the progress of A merican aircra ft design 
is illustrated. 

It has been the aim to trace significant phases in the develop
ment of the art from the time the V\Tright Brothers made the first 
flight. 

Even in so new an industry, records of early achie, ements ha ve 
been scattered, but with the assistance of O rville \Vright, Glenn H . 
Curtiss, Glen L. Martin, Edson Gallaudet and other pioneers, the 
compilers of this volume are able to present what is believed to 
be a fair graphic history of our development. 

The gliders built and demonstra ted by the \ l>,T rights are must rated 
as the final steps preparatory to the historic flights at Kitty Ha\\ k, 
N.C. 

Langley•s "Aerodrome " is given a place of honor , as it was built 
the same year the Wrights flew, but was not demonstrated un ti l 
eleven years later, when Mr. Curtiss attached pontoons and took it 
up at Lake Keuka. Prof. Samuel Pierpont Longley, the designer, 
who died amid the ridicule of the undi scerning mind of his day, was 
thus vindicated. 

But nothing, of course, can diminish the obligations which the a rt 
owes to Wilbur and Orville \Vright. It was Orville ·w right who 
made the first flight on· the morning of December r7, I90J. H e de
scribes it as follows: 

"The course of the flight up and down was exceedingly erratic, partly due 
to the irregularity of the air, and partly to lack of experience in handling thi s 
machine. The control of the front rudder was difficult on account of ito 
being balanced too near the center. This gave it a tendency to turn itself 
when started, so that it turned too far on one side and then too far on the 
other. As a result, the machine would rise suddenly to about ten feet and 
then as suddenly dart for the ground. A sudden dart when a little over a 
hundred feet from the end of the track or a little over 120 feet from .the 
point at which it rose into the air, ended the flight. As the velocity of the 
wind was over 35 feet per second and the speed of the machine over the 
ground against this wind ten feet per second, the speed of the machine rela
tive to the air was over 45 feet per second, and the length of the flight was 
equivalent to a flight of 540 feet made in the calm air. The flight lasted only 
twelve sec;;onds, but it was nevertheless the first in the history of the world 
in which a .machine carrying a man had raised itself by its own power into 
the air in full flight, had sailed forward without reduction of speed, and had 
finally landed at a point as high as that from which it started ." 
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It \\as not until five or six years afterward that the United States 
government became sufficiently interested to call for the design and 
canst ruction of an airplane. The one thus built was flown, as the 
first American military machine, at Fort ~lyer, near \¥ ashington, 
Sept. 9, 1909. 

In the meantime Glenn H. Curtiss, alone and through the Aerial 
Experiment Association, had been carrying on his work with air
planes and engines, and on July 4, 19o8, made the first publicly 
announced flight in the history of the art. This \•vas made at Ham
mondsport , N . Y ., in the ·· June Bug," which was destined to be the 
first of a long line of practical machines bearing 1vlr. Curtiss' name, 
one of which made the first flight across the Atlantic. Mr. Curtiss 
describes this famous Right as follows: 

"The '] une Bug was brought out of its tent and the motor given a try
out. It worked all right. The course was measured and a flag put up to mark 
the end. Everything was ready and about se\·en o'clock in the evening the 
motor was started and I climbed into the seat. v hen I gave the word to 
' let go' the •] une Bug' skimmed along over the old race track for perhaps 
two hundred f~et and then rose gracefully into the ·air. The crowd set up 
a hearty cheer. as I was told later- for I could hear nothing but the roar of 
the motor and I saw nothing except the course and the flag marking a dis
tance of one kilometer. The flag was quickly reached and passed and still I 
kept the airplane up, flying as far as the open fields would permit. and finally 
coming down safely in a meadow. fully a mile from the starting place. I 
had thus exceeded the requirements and had won the Scicutific America" 
Trophy for the first time. I might have gone a great deal farther, as the 
motor was working beautifully and I had the machine under perfect control, 
but to have prolonged the flight would have meant to turn in the air or passing 
over a number of large trees. The speed of this first official flight was closely 
computed at thirty-nine miles an hour." 
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THe WRIGHT BROTH!:R~' 
KITE: U=:>ED IN MAKING 
EXPERI MENT-5 WITH 
HI:AVIE:R-THAN-AIR 
CRAFT 

MAKING A l..ANDIHG WITH 
THE ORIGINAL GLIDI!R.. 

' 

-I 

THE: ORIGINAL 
WRIGHT GU DfR 1900 
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ORVILLE &WILBUR WRIGHT 
''KITTY HAWK'' ORIGINAL WRIGHT BROS. BIPLANE-DEC. 

17, 1903- Fl R~T MACHI HE TO MAI~E. SUCCE55FUL FLIGRT 
WRIGHT BR05 12 H. P. MOTO!<. 
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LANGLEY AERODT20ME. 
BUILT BY PROF. SAMUEL PIERPONT LANGLEY, OF 
.5MITH50N IAN IN'5TITUTION.IN 1903 -NOT FLOWN 
UNTIL AFTER Hl5 DE:ATH WHEN GLENN H.CURTI~? 
ATTACHED PONTOON? AND TOOK IT UP AT LAKE. 
KEUKA N.Y. MAY 28.\9\4 
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"JUNE BUG" 
THE FIR?T MACHINE. IN AME:RICA TO MAKE. A PREVIOUSLY 
ANNOUNCED PUBLIC FUGHT-WINNER OF 5CI ENTIFIC 
AMERICAN IROPHY FOR FLIGHT OF 1. K-m. ,JULY 4,1908. 
DE51GNED BY DR.A.G.BELL, LTjfLFRIDGE,F.W.BALDWf~J.A.D. 
MfCURDY & G.H.CURTl')5-AtRIALEXPERIMENT A550CIAliON, 
CURTI5? 6 CYL. AIR COOLED MOTOR. 
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PLA N 

=>IDE ELEVATION 

CURTISS 81 PLANE 

-5 

"THEFIRJT WINNER OF GORDON-BENNETT ~PEE:D TROPHY 46l 
M.P. H. AT RHEIM'S,FRANCE AU6. '2.9 ,1909. DE?I6NED AND e 
FLOWN BY G.H .CURTI'55--CURTI'55 8 CYL. 50 H.P. 
WATER COOLED MOTOR. 



-6 

I 
I· 

<n 
g 

'o 
t<) 

__!__ -=-----
t---·- 15' 6 "-·-

IT 
Q 



-7 

CUQTIS5 SEAPLANe 
GLENN H.CURTI'55 INVENTOR 

EXPERIMENTAL MODEL BUILT IN 1910-FIR'ST 5UCCE55-
FUL FLIGHT JAN. 1911-DEMONSTRATIONS TO ARMY 
Z: NAVY~ MANY DUBL·IC FLIGHTS IN JAN .~ FEB. I911. 
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THE GLENN L.MARTIN COMPANY 

CLEVELAND, OH 10. 

f'AQDEL'' TT "191?- CURTI?? ··ox 2 .. 80 H .P. IOOM.P.H. 
TRAINING PLANE. IN WHICH MANY OLDER U.5.AIR 
.5ERVIC~ OFFICeR:> RE:CEIVED IN51RUCTION 
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~-16'-4"--· 
THE GLENN L.MARTIN COMPANY 

• .. CLEVELAND,OH 10. 
MODEL T.T HYDROAIRPLANE-1911· CURTI '55 50 H.P OX.MOTOR 
65 M.P.H. WON CURTI'55 MARINE TROPHY 
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THE BUI2GE55 COMPANY 
MARBLEHEAD, MA'S?. 

BUR6E'55-DUNNE ?EAPLANE. 1914-CURT\'55 VX 
8 CYL.MOTOR ZOOH.R 90M.P.H. BUILT FOR 

U.?.NAVY. 



!----------- 74' - - --- ----'------1 

~--- - --46' --- -~ 

~---o4'----~ 

THECURTI'JSAERODLANE(OMPANY 
HAMMOND:5PORT, N.Y. 

FLYING BOAT .AMERICA' 1914· 2CURTIS5,0X 90 
H. P. MOTOR::> 
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THECURTI55AEROPLANE ANDMOTOR(ORPORATION 
GARDeN CITY L, J. N.Y 

MODEL J.N~4-JEHNIE" -1916 - e CYL. MOTOR ·ax-.!5' 90 H.P.-70. M.P.H . 
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\; zo -=:--S.-
THE CURT\55AERODLANE AND MOTOR CORPORATION 

GARDEN CITY, L.l. N.Y. 
MODEL ~H.A·: NAVY BATTLE PLANE-1'316- LIBERTY IZ CYL.400 

H.P. f'.10TOR-130 M.P.H. 
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THE GLENN L.MARTINCOMPANY 
CLEVELAND, OHIO . 

MODEL .. R " 19!6- HALL-5COTT A.S:-A 150 H.P MOTOR 
BB M.PH. ~ 
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THE CUI2TI55AEROPLANE&tviOTORCORPORATION 

GARDE-N CITY LI.N.Y. 

MODEL H.~.1-L.I917 .. LIBERTY 12:'400 H.P.MOTOR~BOM.PK 
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L.W.F ENGINEERING COMPANY 
NEW YORK- COLLEGE POINT, L.LNY 

MODEL.V .. I917-THOMA? e CYL 135H.P MOTOR 
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AEROMARINE PLANE:~ MOTOR COMPANY 
KEYPORT, N.J. 

1\ '' II 

MODEL40-C-19\B-AEROMARINE U-6.150 H.P. 
MOTOR 7f5 M .P. H. 
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FRONT ELEVATION 

5 1DE ELEVATION 

BOEING AIRPLANE COMPANY 
5EATTLE, WA5H. , 

MODELnC" 1916- HALL-5COTT),:J-A' 4 CYL. MOTOR 
100 H.P.-73 M .P.H. 



-19 

. ,. J 
·-5 Zy-· I 

---- ·- - - ---- -- ---- - - - --
I ..... __ _, I 

I I 
: I 

------------ - - ------- --- - - 1---------- - ------ ----------

f---.------~··-- '!>7' 6 " --·--· --

THE CURT\ 55 AEROPLANE AND MOTORCoRR:JRATION 
GARDEN CITY, L.I.N ~ 

THE CURTI55 BATTLE PLANE "HORNE.T 1916-CURTI55 
"K- 12..'' 400 H .P. MOTOR 16Z. M.P.H. 
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THE(URTI5'5 AEROPLANE ANDMOTOR(ORPORATION 

GARDEN CITY, L.l. N.Y. 
MODEL N.C:-4-F-1919 -4 LIBERTY 12CYL.MOTORS-400 H.P.EACH . 

95 M.P. H. 
FIR5T TO FLY ACR055 THE: ATLANTIC . 
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THE. CURTIS'S AEROPLANE AND MOTOR(OR~RATION. 
GARDEN CITY. L.I.N Y. 

THE CURTISS BATTLE PLANE.WA'SP .. I918-CURTIS5 
"K: 12" 400 H.PMOTOR.-!62 M.P.H. 
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GALLAUDET AIRCRAFT CORPORATION 
EA:>T GREE.HWICH, R . I. 

MODEL"D-4 "1915- LIBERTY-12 400 H.P. MOTOR 
126 M .P.H. 
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PACKARD MOTOR CAR COM Pt\NY 
DETROIT: MICH . 

.. PACKARD LEPERE':..t'\18 U.5.,A.IR 5ERVICE:.::LI6ERTY 
12"' 400 H.P. MOTOR-136 M.P. H. 
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LOENING AERONAUTICAL ENGINEERING CORPORATION 
NEW YORK CITY 

MODEL M.8-00CT, 1'318 -WRIGHT BCYL.MOTOR-300 H.P. 
151 M.P.H. 
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THE GLENN L.MARTINCOMPANY. 

CLEVELAND, OH 10. 

1918 .. MARTIN BOM.BER·~ U. 5.AIR SERVICE. 
2-400 H.P. LIBERTY-12 MOTOR'5 1'15 M.P.H. 
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NAVAL AIRCRAFT 
BUREAU OFCON'5TRUCTION AND REPAIR 

MODEL.F.5-L.I916-2 LIBERTY 12. 3?0(EACH) H.P. 
MOTOR7 90 M.P H. 



5DE.RRY AIRCRAFT CORPORATION 
FARMINGDALe , L.l. N.Y. 

- 27 

"AMPHIBIAN"OCT.I91B-LJBERTY 12 CYL.MOTOR-370 H.P.B5M.P.H. 
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AEROMARI NE. PLANE~ MOTOR COMPANY 
KeYPORT N..J. . 

MODEL .. 50.B:-z"'I919-AEROMARINE: .. U.-B .. IBO H.P. 
(RATED) 200 H.P (DELIVERED) 65 M.P.H. 
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THE. CURT\ 55 AEROPLANE AND MOTOR CORPORATION 
GARPf-ti CITY, UNY. 

THE CURT1'5S .. ORIOLE"I9!9-CURT\'SS '(:6" 6CYl.l50 
H.P. MOTOR. -9G M.P.H. 
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THE (URTI5"5AEROPLANEAND MOTOR CORPORATION 
GARDEN CTY L.I .NY. 

CURTI'5' ')EA6ULL'J919-CURTI)5 'G-6''150 HJ~MOfOR 76M.P.H. 
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DAYTON WRIGHT COMPANY 
DAYTON, OH 10. 

-31 

MODEL .. O.W ... 3 PLACe .AERIAL COUPE.·I910-WRIGHI 
MOD.''E." 5 CYL. 180 H.P. MOTOR 102 M.P.H . 
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THE GLENN L .MAI2TINCOMPANY 
CLEVELAND, OH 10. 

MODEL" M.T .. TORPEDO PLANE 19/9-2. LIBERTY 
400 H. P <EACH) MOTOR5114M.P H 
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THOMA5-MOR'5E AIRCRAFT CORPORATION 
ITHACA, N:Y: 

-33 

MODEL .. M.B-"3 .. \919- WRIGHT, 300 H.P. aCYL. 
MOTOR.-166 M.P.H.) N PULITZER RACE.. 
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THOMA"J-tv10R'5E AI RCf<AFT CORPORATION 
. ITHACA, N.Y. _ 

MODEL .. S:-6" FEB. 1910- LE RHONE 80 H.P. ROTARY 
MOTOR 105M.P.H. 



BOEI N6 AIRPLANE COM DANY 
5EATTLE:, WASH . 

-35 

.. MOUNT RAINIER" B.B.L-3 1920- HALL-.:JCOTT .. l:G .. MOTOR 
'2.00 H . P. \00 M . P. H . 
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THE (URTI~5 AEROPLANE ANDMOTOR(ORPORATION 
GARDEN CITY l.I.N:Y: 

CURTI'55 10 PA'55ENGER "EAGLE" 1920-CURT155 .. C'712" 
OR "LIBERTY 12" MOTOR-400 H.R-100 M.P.H. 
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THE CURTISS AEROPLANE AND MOTOR CORPORATION 
GARDEN CITY, L.l.N.Y. 

-37 

CURTI'S'5 .. WILDCAI ::..1920 CURTI'S'5 C-12 400 H.P. MOTOR 
BUILT FOR ':5.E.J.CO.X . FOR GORDON 8EHNETTRACE". 
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DAYTON WRIGHT COMPANY 
.. • DAYTON OH 10 

MODEL RB MONOPLANE-1920 GORDON BENNETT Et-lTRY- HALL 
SCOTT G CYL. 240 H.P. MOTOR APPROX.5PEED 195 M.P.H. 
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GALL·AUDET AIRCRAFT CORPORAiiON 
EAST GREENWICH, R.I. 

MODEL C.-3.:LIBERTY TOURI5T.I920-I, 400H.P. 
LIBERTY MOTOR 

- 39 



- 40 

f----28'--

t---------- ---106·-e·------

L.W F L'NGI NEERING COMPANY. 
NEW YORK -COLLEGE POINT L.INY 

MODELH:: GIANTBOMBER"\920 . U.5.AIR 5ERVICE.-3-400 
H.P (EACH) LIBERTY MOTORS IIOM.P.H . 

1 
I 



THOMAS -MORSE AIRCRAFT CORPORATION 
ITHACA, N_.Y. 

MODEL .. M.B:4·- FtB.I920-2, ?00 H.P WRIGHT MOTOR'S 
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.. VERVILLE-PACKARD 

U.5.AIR 5ERVICE 1920 GORDON BENNETT 
ENTRY 1025 PACKARD 12 CYL. 600 H.P. MOTOR 175.80 

M.P. H. !N PULITZER RACE 
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LEWI~ g VOUGHT CORPORATION. 
lONG I'Lf..NDC\TY, L.I.N.Y. 

MODE:L V.E-7-\9\6-U.S.AI R 'SERVICE- WR\GHT.\80 H.P. 
B CYL.MOTOR IOGM.P.H. 



APPENDIX 
MANUFACT RERS' AIRCRAFT ASSOCIATION, INC. 

501 Fifth A\e., . iew York, N.Y. 

MEMBERSHIP 

Aeromarine Plane & Motor Co., Keyport, N. ]. 
Boeing Ai rplane Company, Seattle, \<Vasl1. 
Burgess Company, Nlarblehead, . •lass. 
Curtiss Aeroplane & Motor Corp., Garden City. L. I., N. Y. 
Curtiss Engineering Corp., Garden City, L. I., N. Y. 
Dayton ·wright Company, Dayton, 0. 
Fisher Body Corp., Detroit, Mich. 
Gallaudet Aircraft Corp., East Greenwich R. I. 
L. W. F. Engineering Co., College Point, L. I., N. Y. 
Glenn L. Martin Co., Cleveland, 0. 
Packard Motor Car Co., Detroit, Nl ich. 
Sturtevant Aeroplane Co., Framingham, Mass. 
Thomas-1vlorse Aircraft Corp., Ithaca, N. Y. 
'v\ est Virginia Aircraft Co., \ 0\fheeling, W. Va. 
W right Aeronautical Corp., Paterson, N. J. 

( The Engel Aircraft Corp., Niles, Ohio; Springfield Aircraft Corp., 
Springfield, Th•lass. ; St. Louis Aircraft Corp., St. Louis, Mo.; Standard 
A ircraft Corp., Elizabeth, N. J .; Standard Aero Corp., Plainfield, N. J ., have 
ceased the manufacture of aircraft and withdrawn from the Association.) 

TRUSTEES 

Dr. Joseph S. Ames, Nationai Advisory Committee for Aeronautics and 
member of faculty, Johns Hopkins University. 

'vV. Benton Crisp, Attorney, New York. 
Albert H. Flint, President, Manufacturers' Aircraft Association. 

Albert H . Flint 
C. Roy Keys 
Glenn L. Martin 
F. L. Morse 

DIRECTORS 

G. M. Williams 

OFFICERS 

F. B. Rentschler 
J. K. Robinson, Jr. 
Frank H . Russell 
Inglis M. Uppercu 

President .... . .. .. .... .. ............. .... . Albert H. Flint 
Vice-President . . .. ... . ..... . .. ...... ... ... ]. K. Robinson, Jr. 
Secretary ... ..... ...... . ... .. ......... . ... Frank H. Russell 
Treasurer .... ....... . .. .......... ... ... .. F. B. Rentschler 
General Manager and Ass't Treasurer .. . ... S. S. Bradley 
Director of Inf-ormation .......... . ....... . Luther K. Bell 

The Manufacturers' Aircraft Association, directly and through its member
ship, took a leading part during the year in the development of commercial 

177 
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aeronautics. Its activities were extended, its offices greatly enlarged and 
connections established abroad. 

Feeling that there was a demand as yet ungratified for the further display 
indoors of military and peace-time aircraft, the Association held one Aero 
Show in New York and sanctioned and supported a second in Chicago and 
a third .in San Francisco. 

The Association's endeavor has been to collect and disseminate accura te 
information com:erning aeronautical needs and progress. To this end its 
Library has been expanded to include works of general as well as technical 
reference. A collection of 3000 photographs illustrating the development 
of the art has been acquired. An index to aeronautical publications through
out the world is distributed weekly. General information is provided munici
palities, private companies and individuals regarding air ports and oper:Jting 
problems. Investigation of aerial legislative needs has been carried on and 
officials of the Association have co-operated in this respect with representa
tives of the American Bar Association and similar bodies. 

NEW YORK AERO SHOW. 

The New York Aero Show was held in the Seventy-First Regiment 
. Armory March 6th to 13th. Whereas the exposition of 1919 afforded the 

public its first opportunity to see fighting aircraft close-up, the 1920 sho\ · 
featured the post-l.Var commercial types. The spirit of the 1920 exhibit was 
illustrated by the remarkable decorative scheme. The great floor of the 
Armory was crowded with examples of freight and passenger carriers. Back 
and above the display was a series of decorative panels. 

A dozen huge canvases depicting the historical crossings of the North 
Atlantic Ocean and the North American continent enabled the visitor to 
visualize .the development of transportation from the time the Vikings pene
trated the fogs of Labrador to the summer of 1919. when the dirigible R.-34 
made the round trip from England to America, and from the days of the 
French Voyageu•rs to the month of October, 1919, when the Army Air 
Service conducted its Coast-to-Coast Derby. 

The panels were of such remarkable coloring and real artistic value and 
were so faithful in depicting historic scenes that, on the conclusion of the 
San Francisco exposition, whence they were removed from New York, 
requests were received from museums in various parts of the country for 
their exhibition as a permanent transportation feature. 

The Manufacturers' Aircraft Association was host during the period of the 
show to representatives of the various Go vernmental departments, to foreign 
air attaches and officers and to a special deputation from the Latin-American 
Republics. Hon. John Barrett, Director-General of the Pan-American Union, 
sent through the Assistant Director-General, Senor Francisco J. Yanes, this 
message: "I do not think it any exaggeration to predict that the develop
ment of airplane intercourse during the next five years may do almost more 
than any other influence to promote Pan-American solidarity. build up Pan
American commerce and bring about the best of understanding between the 
United States and its sister American republics." 

Among the distinguished guests of honor on this occasion were: Senor 
Don Frederico Alfonso Pezet, Peruvian Ambassador to the United States ; 
Senor C. de Quesada, Cuban Vice-consul at New York; Horacio Mira, Chilean 
Naval Attache; Comdr. Ambry, Peruvian Naval Attache; Senor A. Lopez 
Ulloa, Diplomatic Attache from Honduras; Dr. Gurzman, Colombian lVIinistcr 

~========~==================-=~-
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A corner of the Aero Show held in Civic Auditorium, San Francisco. 
Belo"W-Chicago Aero Show. 
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of Finance ; General Gomez ·Mayoral of Colombia, and Senor Don J, E. 
Lafev re, i\ 1 ini ster from Panama. 

Days were set aside for military and naval aviation , at which . •Iajor 
Gene ral Charles T . !vlenoher and Brig. General W illiam Mitchell aml Captain 
T. T. Craven and others were guests of honor ; for the A ir Mail Service 
and fo r commercial aeronautics. On the last-mentioned occasion, R. E. M. 
Cowie, vice-president of the American Railway Express Company, spoke. 

THE ExHIBITS 

AEROMARI NE PLANE & MoTOR CoMPANY - Keyport, N. ]. Three units . 
. 1 eromarine J ode/ so-B-2 Flying Boat. Three-place, enclosed ·cabin, 

upholstered and trimmed in mahogany. 
~ ero ·marin e M odel 40-L Fl)1i11 g Boat. T\\O place. 

Aeromari11 e Hodel so Flyi·ng Boat Hull. 
Cu RTI Ss AEROPL \ NE & MoToR CoRPORATION -Garden City, L. I., New York. 

Curtiss ''Eagle"- Second Model, two Curtiss Model K-I2 motors, seat
ing ten persons in wicker chairs, all in upholstered cabin. Dual 
control system. 

Cw·tiss " On:o/e "- '[ode! K-6- three place biplane, with Curtiss Model 
K-6 motor, electric starter. 

Cm·tiss " S eagull " - Flying Boat- three place machine, Curtiss Model 
K-6 motor, electric starter. 

C11rtiss JN -4-D-Two passenger training machine, Curtiss Standard J.I. 
cross-country or instruction machine. 

D AYTON WRJGHT CoMP.\NY- Dayton , Ohio. 
Dayton Wright Model 0. W.-Three place enclosed coupe cabin with 

baggage accommodation, with \ iV right or Packard motor. 
Da~• ton /If/rig ht K. T . " Cab·in Cn~iser "-Three passenger enclosed cabin, 

removable seats, with Liberty-12 or Packard-I2 motor. 
GALLAUD ET A IRCRAFT CoRPORATION- East Greenwich, R. I.; New York Office, 

2s W. 43rd St. 
Gallaude t " Libe1·ty T 01irist "-Five seater, dual social control in rear 

cockpit, with Liberty 400 h.p. motor. 
GooDYEAR TIRE AND RuBBER CoMPANY- Akron, Ohio. 

Goodyear Pon y ·Blimp- Passenger dirigible, with 400 h.p. Ace motor. 
L. W. F . ENGINEERING CoMPANY- College Point, L. I., N. Y. 

L. W. F . .Model H "Giant" B o·mber- With three I2-cylinder Liberty 
motors, two fuselages so feet long, one nacelle, tractor type. 

L. W. F . .Model L Butterfly- One seater sport monoplane with Cato 
air-cooled motor. 

THE GLENN L. MARTIN CoMPANY- Cleveland, Ohio . 
.Models of the Y.rans/>o1·t a11d Mail Planes, with folding wings. 
lvl otion pictu:res showing operation of Glenn L. Martin factory · and 

various Martin planes in construction and in flight. 
ORDNANCE ENGINEERING CoMPANY- Baldwin, L. I., N. Y. 

Orenco Type F- Four seater with Wright motor. 
STINSON AEROPLANE CoMPANY- Dayton, Ohio. 

T -wo passenger Stinson airPlane. 
THOMAs-MoRsE AIRCRAFT CoRPORATION- Ithaca, New York. 

M. B.-4- Two motored plane, tractor and pusher type, with nacelle 
between two fuselages, powered by two vVright motors. 

WEST VIRGINIA AIRCRAFT CoMPANY- \iVheeling, W. Va. 
Type C- Three seater airplane, with Wright motor. 
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UNITED STATES NAVi\L AVIATION 
Jv!odel of ZR-2 Hangar, Lakehurst, N. J.. Navigati11g !Hs/rum enls, clc . 
Radio exhibit. 

UNITED STATES Am SERVICE. 
Model lauding field, motio11 pic tures and plzotograplzs of U. S. Army Air 

Service activities, Radio Exhibit operating in conjunction with the 
Navy. 

ENGINES 

AEROMARINE PLANE & MoTOR CoMPANY - Keyport, N. J. 
Aerowar·i11e Tyj> e B Ae1·o Engine, 8 cylinders in blocks of 4; 148 h.p. 

and IJOO r .p.m. 
Aeroma·rine Type L Aero Engine, 6 cylinders, 4 cycles, valve in head, 

I30 h.p. and r625 r.p.m. 
CuRTISS AEROPLANE & MoToR CoRPORATION - Garden City, N. Y. 

Curtiss K-12 Aero E11gine, 12 cylinder, V type; h.p. 375 at 2250 r.p.m. 
Curtiss K-6 Aero Engine. 6 cylinders en bloc; rso h.p. at 1700 r .p.m. 
C1trtiss OX-5 Aero Engi11e, 8 cy linders, V, 90 h.p. at 1400 r .p.m. 

HALL-SC07T MoTOR CAR CoMPANY- Berkeley, Calif. 
HaU-Scolt L -6 Aero Engi11e, 6 cylinder, 200 h.p. at 1700 r.p.m. 

LAWRANCE AERO-ENGINE CoRPORATION - New York City. 
Lawrance Air-cooled Aero Motor-Type L-2; 3 cylinders ; 6o h.p. at 

r8oo r.p .m. 
L. W. F. ENGINEERING CoMPANY- College Point, N. Y. 

L. W. F. Cato motor- Two cylinder, 72 h.p. at 1825 r.p.m. ; air-cooled. 
P ACKARD MoTOR CAR CoMPANY- Detroit, Mich. 

Paclwrd Type r-A -744 Aero Eu.gine-8 cylinder, r6o h.p. at I525 r.p.m. 
WRIGHT AERONA UTICAL CoRPORATION- Paterson, N. J. 

Wright Model" E" Aero Engine-8 cylinder, V type; r8o h .p. 
Wright M odcl "H "- 8 cylinder, V, 300 h.p. 
Wright Model "K "- 8 cylinder; 300 h.p., V type, geared, with 37 mm. 

AccESSORIES, ETc. 

Valentine and Company (Varnishes), Aetna Life Insurance Company, 
Brewster-Goldsmith Company (Spark Plugs), Fairchild Aerial Camera Cor
poration, Liberty Starters Corporation, John A. Roebling & Sons Company 
(Wire), Stewart Hartshorn Company (Wires), American Propeller Manu
facturing Company, Pioneer Instrument Company, U. S. Air Service Maga
zine, Gardner-Moffat Company (Aeronautical Publications), Tale Spins 
(Aeronautical Publication), Aerial Age Company (Aeronautical Publication), 
S. Smith & Sons Company, American Balsa Company (Propellers), American 
Flying Club, Bureau of Standards, Army and Navy Radio Telephone, E. L. 
Beecher (Motor) . 

CHICAGO AERO SHOW 

The Aeronautical Exposition of Chicago was held in the Coliseum from 
January 8th to 15th, rgzo. Several noteworthy events took place duripg 
Exposition week. The Mississippi Valley Aviation Clubs Association was 
organized at a meeting held at the Aviation Club of Chicago, January IJth, 
and attended by members of the club and others who were interested in 
aeronautics. 

ExHIBITS 

AEROMARINE PLANE AND MoTOR COMPANY. 
Aero marine Model so-B-z. 
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C RTISS AEROPLANE AN D MOTOR CORPORATION. 
Curtiss " E agle." 
Curt-iss ''Oriole"- Model K-6. 
Curtiss "Seag ull." 

D AYTON \ ·RIGHT CoMPAN Y. 
Day ton W right Mo del 0 . W . 
Dayton /IV right K. T . "Cabin Cr-uiser." 

V .RIGH T A ERONA 'TICAL CORPORATIO N. 
U right Mode l " E " Aero Eugi11 e -8 cylinder V type ; 18o h.p. 
Wr iglz t Mo del " H " Aero Engi11 e - 8 cylinder V type ; 300 h.p. 
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INTER- LLTED A IRCRAFT CORPORJ\TION. Distributors of Avro airplanes
~·.'lode! 40-41< 

Mo de/ ·o-4K equipped with LeRhone rotary air-cooled, 110 h.p. motor. 
AMERICA ' A IRCRAFT Al'D S ' PPLY \ ORKS OF CHICAGO. 

S i11glc seater sport plmr e. 
GooDYEAR Tr RE & R unnER CoMPAN Y. 

Good::, ear P ouy Blimp. 
UNITED A IRCR \FT CoRPORATION. 

Ca11a dian Curtiss type. 
NITED STATES NAVAL Avi ATIO N. 

Se\·e ral types of avy seaplaucs aud anti-a·ircraft guns. 
U.S. ARMY. 

Airplanes and eqttipme111. 
U . s . . IR MA IL S ERVICE. 

First Curtiss ! . !\T.-4 Mail Plau e with a record of a full year's service. 
This ship was equipped with \¥right motor. 

GALLA DET ArncRAFT CoRPORATION. 
Exhibit of m otors and plr otograPirs. 

PACKARD 1vl oToR CAR CoMPA NY. 
Packa.rd T ype I-A ~ 744 Aero E11gi·11e -8 cylinder 160 h.p. at 1525 r.p.m. 

AccESSORIES, ETc. 

Aerial Age Weekly, Aero Club of Illinois, Arthur Johnson Mfg. Company, 
Av iation Clubs of Chicago, Brewster-Goldsmith Corp., D. G. Cantu ( Caproni), 
Edstrom 1\•fachinery Co., Essenkay Products Co., Everyday Engineering Mag
a zine, Floyd Smith Aerial Equipment Co., Gardner-Moffat Co., Inc., Thos. 
F. H amilton, Home Insurance Company, Illinois Model Aero Club, John A. 
Roebling Sons Co., Maurice S. \Netzel, Tale Spins, Whittemore-Hamm Co., 
Wixon Products, Van Schaack Bros., Chemical Co. 

SAN FRANCISCO AERO SHOW 

The San Francisco Aeronautical Show was held in the Civic Auditorium 
April 21st to 28th. During the week races were held and the Pacific· Aero
nautical Association was formed, consisting of all the aviation clubs in the 
Pacific Coast states. 

SuMMARY OF ExHIBITS 

AIRCRAFT :-Aeromarine Plane and Motor Company, Continental Aircraft, 
Inc., Boeing Airplane Company, Curtiss Aeroplane and Motor Corporation 
and Earl P. Cooper Airplane and Motor Company, Dayton Wright Com
pany, Robert G. Fowler, Goodyear Tire & Rubber Company, Loughead Air
craft Manufacturing Company, The Glenn L. Martin Company, Air Service 
U. S. A rmy, United States Naval Aviation, Wright Aeronautical Corporation. 
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ENGINES :-Aeromarine Plane and Moto r Company, Continental A ircraft, 
Inc., Curtiss Aeroplane and Motor Corporation, Earl P. Cooper A irplane and 
Motor Company, Hall -Scott lVIotor Car Company. 

MrsCELLANEous:-Tale Spins (aeronautical publication), John A. Roebling 
Sons Co., Ace (aeronautical publication), Fred Hartsook (aerial photog 
raphy) , Pacific Aeronautics (aeronautical publication) , Pacific Model Aero 
Club, Pacific Aero Club, Jacu zzi Broth ers ( propellers). 

SUMMARY OF INDUSTRIAL ACTIVITIES 
AEHOMARINE PLA N E & MoToR CoMPANY 

Sales Offices: Times Bldg., New York City. 
Factory: Keyport, N. }. 

OFFICERS 
President . ..... . ............ . . .. .. ..... . . . I. M. Uppercu 
Vice-President & Treasurer . . .... .... ...... John W. German 
Secretary .......... . . . ... ... . .. . ..... . . .. E. deB. Newman 
General Sales Manage r ... . .. ... .. .... .. . .. Chas F. Redden 
Engineer in charge .. ...... . .............. Paul G. Zimmerman 
Acting Plant Manager ........ ...... .... . . Ben L. Williams 

During the past year the Aeromarine Plane and Motor Company intensified 
the application of its post-war policy, adopted after the Armistice, which 
holds in the sentence "To de'velop marine aircraft for public uses." To 
answer the demand for a small size flying boat, which would be adaptable 
to touring purposes in conditions of all comfort, Aeromarine produced in the 
winter of 1919-20 its Model so cabin flying boat. This is a development of the 
Aeromarine Model 40 which was produced during ,the war for train ing. 
The Model so Flying Boat has the same dimensions as the Navy Training 
Model, its span being 41 feet 6 inches, its overall length 28 feet I r inches 
and its maximum height 12 feet 7 inches. Its engine ·is, however, more 
powerful, consisting of an Aeromarine Model B-8 water-cooled type, which 
develops ISO horsepower and gives the flying boat a maximum speed of 7S 
miles per hour and a climb of 2,200 feet in ten minutes. The capacity of the 
gasoline tanks is s8 gallons, which affords the Aeromarine Model so a 
radius of operation of 3 2 0 miles at full speed. The machine weighs empty 
2,37S pounds and carries a useful load of 8zs pounds, making a total weight 
of 3 ,200 pounds. Instead of being seated in an open cock-pit, the occupants 
are sheltered against the rush of air and the weather by an enclosed, luxuri
ously appointed cabin, to which access is had through liberal size s ide doors. 
The cabin contains ·three upholstered seats, the pilot forward and two pas
sengers aft, and affords all the conveniences of a well appointed limousine. 

The success which attended the extended operation of the foregoing types 
prompted Aeromarine to develop a much larger flying boat. With this end 
in view, the company acquired from the U. S . Navy a number of F-s-L 
flying boats which formed part of the naval surplus equipment. These were 
entirely re-fitted. Two comfortable cabins, having a total seating capacity 
of eleven persons, were fitted forward and aft of the wings, respectively, 
while the pilot cockpit was placed amidships in a raised position so as to 
afford maximum visibility. 

Although the main effort of Aeromarine was brought to bear on the 
development of flying boats adapted to public uses, the needs of the U. S . 

~~-~-----
__ ,_ 
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Navy for specially designed craft were also given careful consideration. As 
a resu lt a new type o f seaplane was produced which is designed to take off 
fr om the tu rrets of a batt leship. 

T he Ae romarine i\l odel A. S. ship's scout is a twin-float, two-seater sea
plane. P ilot and observe r , the latter also acting as a gunner, sit one behind 
the other in a narrow, streamlined fuselage just aft of the wings. The pro
nou nced stagge r of the wings makes it possible for them not only to see 
e,·e rything above them and thus ward o ff in time enemy aircraft attacks, 
bnt also see ahead and directly downward, which is important for safe land
ings. Mounted on t he rear cockpit is a machine gun which the observer 
can swing throughout almost a.n entire hemisphere, thus affording the plane 
effec tua l protection. F or this purpose the rndder is so des igned that no 
pa rt proj ect abo\ e the fuselage. This makes it possible to fire the machine 
gun to ' the rear in the centerline of the craft and eliminates the blind spot 
wh ich would afford the enemy a safe point for attack. As these types of 
aircra ft are in te nded for scouting only, they carry no bombs, the purpose 
o f the machine gun being merely to enable the pilot to fight hi s way through 
enemy aircraft. 

T he Aeromarine model A. S. has an overoll span of 37 feet 6 inches, a.n 
ove rall length of 30 feet and a max imum height of I 1 feet. The total sup
port ing area is 39 1 squa re fe et. The power plant is a 300 horsepower W right 
engine. T he high speed of the Aeromarine l\'Iodel A. S. is about 110 

miles pe r hour , and the landing speed 52 miles per hour, while the climb is 
5000 fee t in the fir st ten minutes off the water. The weight of the machine 
empty is 1743 pounds, the useful load amounts to 987 pounds, making a total 
fl y ing weight of 2730 pounds. 

Perhaps the most outstanding instance of the many and varied activities 
of Aeromarine dming 1920 was the success attending the creation of a new 
aero eng ine, called T ype U-8D. The U-8D aero engine was specially designed 
to a nswer the requirements of commercial and military aviation for a power 
plan t that wonld combine g reat sturdiness, dependable operation, low fuel and 
oil consumption and general accessibility. This eng ine is of the water-cooled 
eight cylinder V type, with the cylinder arranged around a common crank
case in two rows of four and having an included angle of 6o degrees. The 
bore •is 4Yi inches and the stroke 60 inches, g iving a total piston displace
ment o f 737.67 cnbic inches. The rated horsepower is r8o at 1750 r.p.m. and 
the no rmal brake horsepower 195 at 1750 r.p.m. The fuel consumption is 
O . .:j./ I pounds per horsepower hour, and the oil consumption is o.oii pounds 
per horsepower hour, both at normal brake horsepower. The Model U-8D 
engine weighs complete with propeller hub and bolts SII pounds, and with 
electric generator and self starter 550 pounds. 

The tests of this eng ine from the very beginning have been an unqualified 
success. The Navy Department put it through the official so-hour run. It 
completed the test without grinding valves, cleaning carbon, or disassembly 
beyond the removal of the valve cover for inspection of the rockers, nor 
were any spark plugs changed. The last twenty hours of the test were made 
in a continuous run, at the conclusion of which the motor was disassembled 
and all parts were inspected. The general condition of the engine was 
found to be excellent, the remarkable condition of the valves and valve seats 
and the ex tremely slight traces of carbon being specially noteworthy. During 
this test the eng ine developed over 200 h.p. and its ·rated speed of 1750 r.p.m. 
for half an hour, an excess of II per cent. over the rated horsepower, while 
2000 r.p.m. 220 h .p. was developed. 

- - ~ - - - -- - - - - - - - - - - - - - - - -
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BoEING AIRPLANE C oMPANY 

Plant and General Offices : Seattle, Washington. 
OFFICERS 

President ... .. ............ . .............. . Vv. E. Boeing 
Vice-President and General Manager .... . .. E. N. Gott 
Secretary ....... . .. ... ... ..... . .. .... . .... P. G. Johnson 
Chief Engineer ... ...... .... .. .. .. . ... .. . . C. L. Egtvedt 

The Boeing Airplane Company by means of its engineering and testing 
department is keeping pace with new development. 

Throughout the year the Company has mainta ined a flying station at 
Seattle, and, during last winter, at North Island, San Diego, California, dur
ing which time a number of noteworthy undertak ings have been carried out, 
made possible by the stamina and reliability of Boeing A ircraft. 

Chief among these may be mentioned the achievement of the fir st ship 
built of the B. B.-L-6 type which was the first airplane to fly ove r the sum mit 
of Mount Rainier, 14,400 feet above sea level. An account of this flight will 
be found in Chapter II. 

During the past year the Boeing Airplane Company has remodeled over 
· uo DeHaviland 4's into the more modern De Haviland 4-B 's. Subsequent to 
the completion of the DeHaviland contract, the Company was awarded a 
contract for the manufacture of ten type "G.A.X." armored triplanes for 
the U. S. Army. This type machine is unique, being, as fa r as ascertainable, 
the only armored ground attack machine in the world. The design of these 
ships was furnished by the Engineering Division of the U. S. Air Service 

• at McCook Field, Dayton, Ohio. 

CuRTiss AEROPLANE & MoToR CoRPORATION 

General Offices: Garden City, L. I., N. Y. 

FACTORIES : - Garden City 
Buffalo, N. Y. 
Waukegan, Ill. 

FLYING FIELDS : - Curtiss Flying Field, Garden City, L. I., N. Y. 
Kenilworth Field, Buffalo, N. Y. 
Curtiss Flying Station, Atlantic City, N. ]. 
Curtiss Airport, Atlantic City, N. ] . 
Curtiss Flying Station, Newport News, Va. 
Curtiss Flying Field, Waukegan, Ill. 

SUPPLY AND Dallas, Tex. 
REPAIR DEPOTS:- Houston, Tex. 

Sacramento, Calif. 

SALES All parts of United States, 
DISTRIBUTORS South America, and 
AND DEALERS: - The Far East. 

OFFICERS 

President .. ... . ... . . .. .. .............. . ... C. M. Keys 
Assistant to the President .. . .. . .. ...... . .. C. Roy Keys 
Vice-President ......... . .. .. . ..... .. .. . . .. Frank H. Russell 
Secretary and Treasurer .. . . . ... .. . .... : . .. ]. A. B. Smith 

--· ~~.~-- --~----·----
~- · - ·--- ---- --------~~~ 
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During 1920, the Curtiss Aeroplane & Motor Corporation underwent read
justment and reorganization, the most significant aspects of which were the 
assumption of the presidency by C. M. Keys, the withdrawal of the Willys 
motor car interests, and the return of Glenn H. Curtiss to active participa
tion in the management of the company as a member of the Board of direc
tors and chief of engineering. All the operations of the Curtiss Engineering 
Corp. are carri ed on as part of the activities of the Curtiss Aeroplane & 
1 1otor Corp. 

Due to the fact that many machines of Curtiss design and manufacture 
were available shortly after the signing of the Armistice, much of the com
mercial activity has been carried on with the assistance of Curtiss products. 
During the year the company continued the development and production of 
the three-passenger "Oriole" land plane and three-passenger " Seagull" 
seaplane, and late in the summer the new single-motored ·' Eagle" was 
brought out. 

This " Eagle," equipped with a 400 horsepower Liberty engine and capable 
of carrying ten persons or three-quarters of a ton of freight at the rate of 
105 miles an hour for ten hours, was the chief new contribution of the 
Curtiss Company to commercial aeronautics during the year. 

The '' Eagle, ' in test flights made at Garden City, set new records for 
weight carried per horsepower. Piloted by Bert Acosta. the big machine 
made several successful flights, carrying aloft a useful load of 3533 pounds 
which, figured in units of horsepower, amounted to nearly 9 pounds per unit, 
the greatest carrying capacity, so far as reported, of any machine yet pro
duced. 

This machine is adapted to either passenger or freight carrying. Entrance 
is made through a side door reached by means of disappearing steps. The 
enclosed cabin compartment is finished in leather with eight individual leather 
upholstered seats, staggard to permit easy movability; dome lights, curtained 
windows of celluloid and triplex, giving protection from wind and noise, 
and at the same time free vision; compartment for luggage to rear of passen
ger cabin. 

The general data on the machine: 

Total area including 
ailerons ........ . 

Span of upper wing 
Span of lower wing 
vVing curve ...... . 
Chord ........... . 
Gap ............. . 
Stagger .... . ..... . 
Dihedral .. . ..... . . 
Angle of incidence. 
Length of fuselage. 
Maximum width of 

fuselage ........ 
Maximum height of 

93742 sq. ft. 
64ft. 4?E" 
64ft. 4?E" 

U.S. A. 15 
93inches 
93inches 

0 

0 
5 degrees 

36 feet 

sr inches 

fuselage . .. .. ... 78inches 
Fuselage is made of 

Curtiss ply wood 
construction. 

Total gasoline ca-
pacity . . . . . . . . . . . 250 gallons 

Motor . ... .. .... ·. . Liberty 12 
Horsepower . . . . . . 400 
High speed . . . . . . . 100 m.p.h. 
Ceiling .... . ..... . 16600 fee.t 
Climb to sooo feet. 10 minutes 
Climb to IO,ooo feet 25y.; minutes 
Gross weight ..... . 7423 pounds 
Useful load ....... 3533 pounds 

The reorganization of the Curtiss Company was also marked by the pur
chase from the Government of Hazelhurst Field adjacent to the Curtiss Plant 
at Garden City. The Company's policy is to make this new Curtiss Field 
available as far as possible to the general public. The Aero Club of Amer
ica has accepted the offer of club quarters and hangar space at the field. 
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The history of the origin and development of the Curtiss entry for the 
Gordon Bennett aviation trophy races held in France in September is inter
esting. Although the two machines which we re sent to F rance met with 
ill-luck, one being damaged in landing on its way to the starting point, and 
the other not being completed in time to participate in the races, speed 
trials at the Curtiss Field with test wings and on the other side with racing 
wings, stamped the machine as being one of the fa stest ever produced. 

In March, 1920, a committee of aeronautical men met at a luncheon at 
the Eng-ineers Club at Dayton, Ohio, at the invitation of S . E. J. Cox, who 
had entered a machine under the auspices of the Ae ro Club of T exas , to go 
over the designs that had been submitted by builders fr om a ll parts of A mer
ica. On June 19, Mr. Cox signed a contract with the Curtiss Company to 
build a plane capable of developing 200 miles an hour. 

On July 25th, the machine was flown for the first time by Roland Rohlfs, 
Curtiss test pilot, and even with the large tes ting wings used on account 
of the unsatisfactory condition of the testing field , the machine attained a 
speed of r83 miles per hour. 

Arriving at France, it was found that, owing to the rough condition of the 
Etampes field, the starting point of the race, it would be necessary to make 
certain changes and by dint of working day and night, th e machine was 
completed the day before the race. Inasmuch as it had been necessary to do 
the testing work at Villacoublay, Rohlfs set out for Etampes, and in land
ing, he struck a rough spot on the field, the wheels collapsed, and the machine 
was badly damaged , Rohlfs escaping with minor injuries. 

The general specifications and performance data of the Gordon Bennett 
monoplane: 

Gross weight ....... . .. . ..... . . ... . .. .. . .. ... . .... . 2200 pounds 
High speed . ...... . . . .. . . . .. ... .... . ............... 214 m.p.h. (Estimated) 
Total supporting area .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 sq. ft. 
Span . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27ft. 
Wing curve .......... . .... . ..... _. . . . . . . . . . . . . . . . . c-45 
Chord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet 
Angle of incidence ... .. .. .. . : . . . . . . . . . . . . . . . . . . . . . . o feet 
Dihedral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 
Length of fuselage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 feet 
Fuselage made of Curtiss ply wood construction. 
Motor . . .......... . .... .. . . ... . . ... ...... . .. .. .... Curtiss C-12,400 h.p. 
Gasoline capacity . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 45 gallons 

Approximately one year ago, C. W. Webster, in charge of the distribution 
of Curtiss airplanes and flying boats in Latin-America; left New York with 
a consignment of planes. Upon arrival he found that British, French and 
Italian mrssions had preceded them, and, with the aid of their respective 
governments, had firmly entrenched themselves in most of the Latin-American 
countries. 

In spite of the handicaps of late arrivals, lack of organization, and limited 
resources, Mr. Webster succeeded in the year in establishing organizations in 
four of the countries. Curtiss work in South America is progressing satis
factorily and plans are now being made to expand into other countries. 

ARGENTINA. Lawrence Leon is in charge of the work, with headquarters 
and airdrome at San Fernando, near Buenos Aires. An aviation school is 
operated and passenger-carrying and c.ross-country flying services are main
tained. Curtiss machines ate being used by the Argentine Army and N ayy. 

-. 
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BRAZIL. Orton W. Hoover is in charge of Hying, with Roy Schneider in 
cha rge of mechanical opera tions. Headquarters and airdrome are at Sao 
Paulo. Curti ss flyi ng· boats are used by the Brazilian N avy, and the Sao 
Paulo Mi li ta ry Police ( the only state aviation military police force in the 
wo rld ) are using land machines. 

CoLOMBI A. Knox Martin is in charge, with an airdrome at Bogota. 
PER . Curt iss Aviation activities in Peru are under the di rection of the 

Compania N aciona le Ae ronautica at Lima. An airdrome is in operation at 
V illa Vi sta and Cu r tiss fl ying boats a re a part of the equ~pment of the 
Peruvian N avy. 

BoLIV1A. The Bolivian government purchased a Curtiss " W asp" for its 
A r my. 

Cu r tiss a irplanes and fl ying boats have played an important part in the 
aeronau tical prog ress in the Far East. mong the noteworthy accomplish
ments in the Philippines was a I roo-mile flight made by a Curtis " Seagull," 
touch ing the principal islands and cities. 

D AYTON \ iVRI GHT COM P ANY 

General Offices : Dayton, Ohio. 

Plant and Flying Field, Moraine City, Dayton, Ohio. 

OFFICERS 
President .. .. . ...... ... .. . . . . .. ... . . . ..... H. E . Talbott, Jr. 
Vice-Pres ident .. . . . . . . . . . .. . . . ... . .. . ..... C. F. Kettering 
Secretary and Treasurer . . ..... . . . . . . .. . . . . C. ]. Sherer 
General Manager .. . . .. . . ...... .. .. .. .. .. .. G. M. W illiams 
Chief Engineer . . . . . .. .. ... ... .... . . . . ... . V. E. Clark 
Consulting E ngineer . . .. . .. . .. .... .... . .. .. Orville \ :Vright 
\1\iorks Manager .. . ... . ..... .. . .. .......... ]. P. H enry 
Aero Engineer. ... . . ... . .... .. . . .. .. . . . . . . . H . M. Rinehart 
Production Engineer .. . .. ... . . . . .. ... . ... .. L. C. Luneke 

D uring the year the D ayton vVright Airplane Company was taken over by 
the General M otors Corporation. The Dayton Wright Company is still 
operating in the plant at Moraine City, but is occupying only a portion, the 
other portion being taken up by the General Motors Research Corporation, 
thi s being the centralized experimental department for the entire General 
Motors Corporation. 

A lthough the company has not put on the market any new models during 
the year, its engineers have been conducting their experimental work in the 
endeaYor to ove rcome some of the difficulties now being contended with in 
commercial aeronautics. The results cannot be made public at this time, 
but a re evidenced in part by the R. B. Monoplane which was the Dayton 
Wright entry in the Gordon Bennett Race. Practical experimental work of 
another nature was also carried on with the Dayton \ i\T right K. T . " Cabin 
Cruiser" and 0. Vv. "Aerial Coupe." 

On May 22nd, 1920, a new American altitude record for three passengers 
and pilot was made in the 0. W. " Aerial Coupe." A description of this flight 
will be found in the Chronology. Considering the comparatively small plant 
carried in the 0 . W . ( 180 h.p. Wright) the height of 19,710 ft. reached indi
cated that this ship ranks high in general efficiency. While the 0. W. is gen
erally a three-place machine, its roomy enclosed compartment easily accom
modates four people. 
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A general outline of the R. B. monoplane entry in the Gordon Bennett 
Race is as follows: The wing construction is of the cantilever type pro
vided with variable camber which permits of a low landing speed in com
parison with the maximum flying speed. The landing gear is so design ed 
that it can be drawn entirely up into the fuselage. It does not have an 
axle extending from one wheel to the other which permits of taking off on 
comparatively rough ground. The fuselage is streamlined throughout, the 
pilot's compartment being entirely enclosed. Vision and entrance is gained 
on the sides immediately aft of the wing through transparent doors. 

The general dimensions, areas, weights, etc., are as follows: 

Span .......... . 
Chord at fuselage 
Chord at tips .. . 
Overall length .. 
Overall height in 

line of flight .. . 
Incidence ..... . . 

M a:in Areas
Main wing (in

cluding aile-
rons) ........ . 

Ailerons, rear .. . 
Stabilizer ...... . 
Elevator .... . .. . 
Rudder .. . ..... . 
Balance of rudder 
Fin . ....... . ... . 

Weight-
Weight empty .. 
Useful load .... . 

2!' 2 11 

6'6" 
4'0" 

22'8" 

8'o" 
I degree. 

102.74 sq. ft. 
2J.OO sq. ft. 
14.6 sq. ft. 
g.6 sq. ft. 
7.o6 sq. ft. 
.85 

J.OO 

1400.00 pounds 
450.00 pounds 

Total weight fully 
loaded . . . . . . . . 185o.oo pounds 

Wing loading per 
sq. ft. . .... . . . 

Weight per h.p .. . 
Power plallt-

Motor Hall-
Scott, 6 cyl. ver. 
water cooled. 
Develops 2'50 
h.p. at 2200 

r.p.m. Weight 
per h.p. 2 .2. lb. 
Fuel consump
tion per b.h.p. 
per hr ....... . . 

P erfonnance -

18.oo pounds 
7·4 pounds 

Landing speed . . 64 m.p.h. 
Cruising radius. . 275 miles 
Flight duration. . 10 hrs. 
Ceiling ......... 15,000 ft. 

While this ship was not successful in bringing to this country the Gordon
Bennett Cup, it is felt that the production of the Dayton Wright racer was a 
means of bringing forth some distinctive and new ideas in airplane construc
tion which will prove invaluable to commercial aeronautics. Mr. Williams, 
who headed the party which took the racer to France, later spent many 
weeks with Dayton Wright engineers investigating the aeronautical situation 
in Europe. 

During the year the Dayton Wright Company has had various other work 
for the United States Government consisting chiefly of the remodeling of a 
number of DeHaviland 4's into DeHaviland 4-B's. 

FISHER Bony CoRPORATION 

General Offices and Plant : Detroit, Mich. 
The Fisher Body Corporation has been inactive in the production of air

craft since the signing of the Armistice. 

-~ -~------~--~ -~~ - - - --~ 
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GALLAUDET AIRCRAFT CoRPOR..A.TION 

General Offices: 25 \Vest 43rd Street, .r ew York City. 

Factory and Engineering Dept., East Greenwich, R. l. 

OFFICERS 

Chairman Board of Directors . . .... . ..... . . E. F. Gallaudet 
President and General Manager. . ........... J. K. Robinson, Jr. 
V ice-President ...... . ............ . ..... . .. J. G. Crawford 
Secretary-Treasurer . .. . ... . ... .. ... ... .. .. \;\ m. B. Lebherz 
Assistant Treasurer ... . . ... . ... .... ... ..... \Vm. H. Thorpe 

A summary of Gallaudet activities during the year includes work upon a 
new series of Government Contracts, consisting of two types of seaplanes 
and the remodeling of a large number of DeHaviland 4's, ·a further develop
ment and improving of the " Chummy Flyabout " and the development and 
manufacture of the Gallaudet C.-3 or "Liberty Tourist" for Commercial 
Flying. 

A notable event of the year at this plant was the preparation of the planes 
to be used on the trip from New York to Nome, Alaska, and return by the 
U. S. Air Service. 

In the development of the C.-3 or " Liberty Tourist " a five-seater Liberty 
motored biplane, the Engineering Deparbnent produced a heavier-than-air 
machine that is the last word in travel comfort, stability and beauty of out
line. Besides a number of novel features , including fire protection, luggage 
receptacles and convertible cockpit, the " Liberty Tourist" has the following 
general characteristics : 

Weight, including passenger load (5) and equipment, 4675 lbs. 
Spread ... . . .... ... . .. . . 44' Wing area inc. ailerons . ... 548 sq. ft. 
Length overall. ..... . .. -49' s" Pay load . . . . . . . . .... . ...... 1000 lbs. 
Chord .. . ..... . ....... . . 8' H. P . loading ...... . .... .. . 11.1 lbs. 
Gap . ............ . ...... 6' Wing loading. . . . . . . . . . . . . . 8.5 per sq. ft. 
Height . ... .... .. ... .... ro' 3" Cruising radius .. . .. .. ..... 500 miles 
Dihedral . . . . . . . . . . . . . . . . I 0 ° Estimated ceiling .. . . . . . . . . 18,000 ft. 
Angle of incidence . . . . . . 2° Landing speed . . . . . . . . . . . . . 40 m.p.h. 
Wing contour R. A. F .. . . 15 Max imum speed .. ... . ..... II5 m.p.h. 

Power Plant, 12 cylinder 400 h.p. Liberty Motor. 

The contracts now in force with the United States Government include the 
development and manufacture of two types of Seaplanes designated as the 
D.-9 and D.-II, the former a fighting two-seater biplane, Liberty motored. 
with guns fore and aft, complete wireless and dual control. The D.-11 a 
single-seater monoplane, Wright 300 h.p. motor. Fighting equipment. Both 
types to be equipped with the Gallaudet patent geared propeller. Other con
tracts are in hand for the manufacture of various types of seaplanes and 
land machines for private concerns. 

Two of the company officials, E. F. Gallaudet and Wm. B. Lebherz, went 
abroad in the summer of 1920. They spent several months in special 
aeronautical research. 

--~-- - - - - - - - - - -- - - - - -- -~ - - ---~·-~~-~-
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THE L. vV. F. ENGINEERING CoMPANY, INc. 

General Offices and Factory: College I oint, Long Island, N. Y. 

OFFICERS 

President .................... . ............ Bradley VI. Fenn 
Vice-President and General Manager .. . ... A. H. Flint. 
Secretary and Treasurer ........ . .......... W. N. Bennett 

The L. vV. F. Engineering Company during 1920 developed its Model lL 
"Giant" three-motored tractor biplane for the Army Air Sen ice which is 
using it as a heavy bomber. There were also reconstructed for the Army 
Air Service and the U. S. Air Mail Service 14 7 Del-Javilancl 4 machin es 
including ten twin-motored machines for general utility by the Army and 
twenty for the Air Mail. Of this production so DeHavilands were remodeled 
for the Air Mail. On these machines are several innovations designed at the 
L. W. F. factory. 

The most important L. W. F. product in 1920 was the "Giant." It is 
America's largest airplane. It can carry 3000 pounds useful load on long 
distance flights and on shorter trips 5000 to 6ooo pounds. Two great fuselage s, so 
feet long, constructed of laminated wood, carry part of the fuel supply and 
bombs. The crew and controls are located in the nacelle, or tailless body, 
the central carriage of the plane. 

A twelve-cylinder high compression 400 h.p. Liberty motor is set in the 
nose of the nacelle and one in each nose of the two fuselages, supplying in 
all 1200 h.p. The wing span is 106 feet from tip to tip. There is accommo
dation for two pilots, a radio operator and a mechanic. Resting and relief 
quarters for the crew are installed in the nacelle. 

Fully loaded, the plane weighs ten and a half tons. It has a cruising 
radius of r6 hours at low speed. It lands at 56 miles an hour. The max
imum flying speed is I ro miles an hour. vVith only two of its motors oper
ating it can climb with a full load. Flying at full speed under power from 
all three motors it can remain in the air ro hours. Other outstanding features 
that identify this machine are the monocoque fuselage and nacelle, the inter
communicating gasoline system and the fire extinguisher system. The wing 
construction is of the Pratt truss type and consi sts of three upper and three 
lower panels of I I ft. chord and equal spans with an r I ft. gap. Each wing 
is equipped with balanced interchangeable ailerons. Ribs are built up first 
and then slipped over the beams which are built up of four pieces, thus 
forming a hollow box section; the top and bottom are of spruce and the 
sides of birch. The internal wire bracing is double and of No. 8 solid piario 
wire and o/J.o" hard cable. All external wire fittings are applied directly to 
the beams and project through the covering. 

The fuselages and nacelle are supported between the upper and lower 
planes on tubular struts which are thoroughly streamlined. Each of the 
engines is streamlined. The main load and crew are carried in the nacelle 
while each fuselage carries its complete power plant and has a small auxiliary 
ca"mpartment for express mail or cargo. Each power plant is equipped with 
Delco ignition, electric starters and compression release. The radiators are 
above the motors, directly in the · blast of the propeller and equipped with 
individual shutter controls. 

The tail is of the biplane type. It consists of two double cambered hori-
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zontal stabilizer planes superimposed, with elevators attached and a fin on the 
top of each fuselage followed by a balanced rudder. A third balanced rudder 
is installed midway between the two. 

The landing gea r is of the six wheel, two axle type, with the outer two 
wheels s ide by side directly under the center of each fuselage and the other 
two wheels spaced equally between. The landing gear is so placed that when 
landing the center of gravity falls sufficiently far back of the wheels to pre
vent any tendency to nose over. 

SPECIFICATIONS OF THE " GIANT" 

GENERAL DIMENSIONS:-

\ 'idth overall. .... . ...... .. .. . ................. 106' 8" 
Length o' eraU... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53' 9~" 
Height overall....... . . .. .... ... ............... I7' 6" 
Depth of wing chord. . . . . . . . . . . . . . . . . . . . . . . . . . II' 
Gap between wings. . . . . . . . . . . . . . . . . . . . . . . . . . . . II' 
Stagge r .. . . ... ...... .. ......... ... ............ None 
Angle of incidence (upper wing).. . ........... 4~0 

A ngle of incidence (lower wing).............. J% 0 

Backs weep .. .. . . ·· ........... ..... . ............ None 
W ing curve ... . .... .... .. ....... ........... . .. USA lU5 

AREAS: -

V,Tings, upper (not including ailerons) .......... 1000 sq. ft. 
'i ngs, lower (not including ailerons) ..... . .... 1000 sq. ft. 

Ailerons (each 54 sq. ft.)... . . ... . .. ........... 216 sq. ft. 
Horizontal stabilizer (upper and lower) ........ 174.4 sq. ft. 
Area of ve rtical lin (each I4 sq. ft.).. . . . . . . . . . 28 sq. ft. 
Total area of 3 rudders.. . . . . . . . . . . . . . . . . . . . . . . 78.9 sq. ft. 
T otal supporting area (including ailerons) ..... 2216 sq. ft. 

\ .YE1GHTs AND LoA DING :-

Net weight (machine empty) .................. 13,386 pounds 
Gross \\eight (fully loaded) . .. .... .. . ......... 21 ,186 pounds 
Useful load ..... ........ .... ..... ... .. .... . .. . 7,8oo pounds 
Loading per sq. ft........ .. ... . ...... .. .. . .... 10.4 pounds 
Loading per B. H. P.. . . . . . . . . . . . . . . . . . . . . . . . . 17.6 pounds 

PowER PLANT :-

Three Liberty rzs (high compression) ......... 1200 h.p. 
Propeller (L. W. F.) .. .......... . .. . .......... 9' 6" diam., 6' 8" pitch 
Rotation of propeller (from pilot's seat) ...... Clockwise 

PERFORMANCE:-

Speed 109 m.p.h. at 6ooo ft. altitude. 
High speed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r ro m.p.h. 
Low speed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 m.p.h. 
Ceiling ....................................... 15,000 ft. 
Climb ......................................... 6,000 ft. in ro minutes 

THE GLENN L. MARTIN COMPANY 

General Offices and Factory: Cleveland, Ohio. 
OFFICERS 

President ............ · .......... .. .. . ...... Glenn L. Martin 
Vice-President ............................ Lawrence D. Bell 
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Secretary ................... .. ........... . Thomas H. Jones 
Treasurer ... .. . . ......................... Roy \•V. Hine 

Since its inception, which was in Los Angeles, in 1912, the Glenn L. 
Martin Company has had a steady growth. Today, the Glenn L. Martin 
Company has unfilled orders, both Army and civilian, amounting to nearly 
$1,350,000. It employs more men and women than it did during the war, and 
plans are under way at the present time for the development of commercial 
aircraft on a considerable scale. 

January, 1920, found the Glenn L. Martin Company in production on a 
Navy contract for ten huge torpedo planes. The Martin Torpedo Plane is 
essentially a land type, twin-motored, tractor biplane, designed to carry a 
2100-pound torpedo (or the equivalent weight in torpedo and bombs) two 
machine guns complete, radio equipment, a crew of three men (pilot, navi
gator and gunner) and sufficient fuel for 48o miles cruising radius. It has 
a wing spread of 71 feet and 5 inches, with an overall length of 46 feet 
4 inches, and a height of 14 feet. 

This new type of torpedo plane has several recent developments, such as 
folding wings, which when folded reduce the overall width of the plane 
to 35 feet 10 inches- thus minimizing the space required for housing. 
Another new feature is found in the landing gear which is divided in the 
middle so as to permit the torpedo cradle, capable of carrying a 2100-pound 

, torpedo, to be suspended underneath the fuselage. 
In June, 1920, the United States Army placed an order with the Glenn 

L. Martin Company for twenty bombers of the M. B.-2 type. The Martin 
Bomber, type M. B.-2, is a special military machine designed for the Army. It 
is intended to be used for night bombardment and is designed accordingly to 
carry from 1791 to 3400 pounds of bombs, five Lewis machine guns, flares, 
night navigation equipment, wireless and interphone outfit, and a very com
plete set of instruments and accessories. It is equipped with general electric 
type superchargers, which enable the motors to develop full power to an 
altitude of 18,ooo feet and thereby permit a ceiling of approximately 30,000 
feet to be reached. 

The gross weight of the M. B.-2 bomber is 12,075 pounds, and the useful 
load, comprising a crew of three men, gasoline and oil for four hours' flight, 
complete armament equipment and bomb supply, is 4750 pounds. 

The entire bomb load is carried within the fuselage on bomb racks which 
allow almost two tons of bombs to be carried. This enables the plane, in 
war service, to make short raids with an exceptionally heavy cargo of explo
sives. 

The two 400 horsepower Liberty Motors can drive the plane 107 miles an 
hour at sea level and it can climb more than 4,000 feet in ten minutes. The 
landing speed, with full load, is 6o miles per hour. 

From tip to tip, the wing span is 74 feet 2 inches, although this can be 
reduced to 37 feet 10 inches by folding. The overall length is 43 feet 7%~ 
inches, and the height IS feet 6~ inches. The wing chord is 95 inches or 
approximately 8 feet. The total wing area is II21 square feet. 

In addition to the present Army contract calling for twenty Martin Bombers 
type M. B.-2, the Glenn L. Martin Company has received up to the present 
time Government orders amounting to forty-six planes, twenty-six of which 
have already been put into active service and have made enviable records of 
performance. 

Of the four corps de armee planes built for the Army in 1918, one is in 
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the Smithsonian Institute at v\ ashington, D. C., while the other three are still 
in sen ice at various Government aviation fields throughout the U. S. These 
fou r planes were undoubtedly the most completely equipped airplanes in 
ex istence at that time. In addition to their regular equipment, they carried 
nav igation lights, signal lights and search lights for night landings, land 
flares, electrically heated flying suits, internal telephonic system for commu
nication between members of the crew, a complete wireless set, and two gun 
mounts for Lewis machine guns. 

Six lartin Mail Planes were built in 1919 for the Post Office Department 
for use in the Aerial Mail Service between New York and Chicago. The 
general design of these planes is 'ery similar to the types built for the Army. 
They carry a supply of fu el for six hours' operation as well as a crew of two 
men and 1500 pounds of mail, which is divided among five compartments. 
T hese planes have established a remarkable record of efficiency in the Mail 
Service. 

O f the ten planes built recently by the Glenn L. 1\hrtin Company for the 
U. S. avy, the first two were of the M. B. T. type, which is very similar in 
gene ra l des ign to the original Martin Bombers, with the exception of the 
divided landing gear. The succeeding eight planes were of the M. T . type, 
which is a totally new design, the outstanding features being the high left 
wing section and folding wings. The two 12-cylinder Liberty engines more
over were mounted on the lower wings just outside of the first wing strut 
away from the fuselage. 

The fi rst Martin Bomber Torpedo Plane or M. B. T . type was given its 
t rial fli ght January 3 r, 1920, at the Martin airdrome. The naval officials 
stationed at the Martin Plant considered the tri al flight a most unusual 
success. This same plane was flown from Cleveland to the Naval Air Station 
at Anacostia, D . C., and has been in constant operation ever since in the 
experimentation of torpedo dropping. 

The second machine of the M. B. T. type was shipped to the Naval Aircraft 
F actory at Philadelphia, where it was fitted with flotation gears for opera
tion with the Atlantic fleet. The eight remaining M. T. type or Martin Tor
pedo Planes were divided between the airplane torpedo detachments of the 
Atlantic and Pacific fleets, four being sent to the Pacific and three to the 
Atlantic. The remaining one M. T. plane was lent to the Army for experi
mentation purposes in dropping 1000-pound bombs. It was later ferried to 
A nacostia for delivery to the Atlantic fl eet. 

At the present time, the Glenn L. Martin Engineering Department is pre
paring plans and designs for two distinctly new types of planes ; one a four 
to six passenger sma11 twin engine touring machine, and the other a huge 
hi-motored commercial plane capable of carrying from IS to 24 passengers or 
a cargo of over 3,500 pounds. 

P A CKARD MoToR CAR CoMPANY 

General Offices and Plant: Detroit, Mich. 
OFFICERS 

President and General Manager ........... . Alvan Macauley 
Vice-Pres. in charge of Engineering . .. · .. . . Col. Jesse G. Vincent 
Vice-Pres. in charge of Distribution . .. . . .. H. H. Hills 
Vice-Pres. in charge of Production . .. .. ... E. F . Roberts 
Secretary .............. . .......... .. .... . . Frank R. Robinson 
Treasurer . . ........................... .. . . F. L. Jandron 
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The aeronautical activities of Packard during 1920 have been entirely in 
charge of the engineering division, and have been devoted to development 
work for the government. During the year three new airplanes ha ve been 
successfully completed, which completes the Packard line, so that the com
pany now has engines developing from 125 to around 6oo b.p.h. In addition 
the engineering division has now nearly completed designing a 6-cylinder 
engine for the U. S. Navy for use in dirigibles. 

For use by other than the government, Packard has . sold a number of 
engines with specifications identical with the Liberty. These have been used 
both for aviation engines and speed boats. 

For the government service the most important job has been the develop
ment of the 2025 engine. This is a twelve cylinder, V type, engine, producing 
up to 6oo b.h.p. at 2,000 r.p.m. The weight is I 1 r8 pounds, giving 1.94 pounds 
per horsepower at 1920 r.p.m. It will operate with great economy as low as 
1275 r.p.m., giving about 400 b.h.p. It is the largest airplane engine yet 
designed for quantity production and the most powerful of any except a spe
cial racing development. 

Among the notable features of the design is the fact that a single duplex 
carburetor is used, obviating the necessity of synchronizing the four car
buretors common on other machines of high power. Another is that all 
vents are outside the cowling, eliminating fire danger. A third is the extreme 
ruggedness of the design, which will permit of some 250 flying hours at I 2 75 

to 1350 r .p.m. without overhauling the engine. These engines have been built 
and delivered to the Engineering Division, U. S. Air Service, McCook Field, 
Dayton, Ohio. 

Packard has also delivered to McCook Field engines of the I I r6 type, 
developed during the year. This engine weighs 820 pounds, and develops 
from 200 b.h.p. at 1200 r.p.m. to 330 at 2000 r.p.m. It is a twelve cylinder 
engine of the same general type. 

The fourth and smallest engine in the Packard line, which was also per
fected during the year, is the 744, an eight cylinder motor. Its weight is 
595 pounds, and its power curve runs from 145 b.h.p. at 1200 r.p.m. to 215 at 
2000. These also have been delivered to the Airplane Engineering Division 
at McCook Field. 
· The engineering department has developed, also, for all the engines, a new 

type of installation giving greater accessibility, also an electric starter to be 
attached to the rear end of the engine. 

The most notable record made with Packard engines during the year was 
that for altitude by Major Shroeder, U. S. A., an account of which will be 
found in the chronology. 

STURTEVANT AEROPLANE COMPANY 

General Offices and Plant: Jamaica Plain, Boston, Mass. 
OFFICERS 

President ........ . ..................... . .. Noble Foss 
Vice- President ............................ Benj. S. Foss 
Treasurer ................................. W. Emerson Barrett 
Secretary ................................. Horatio Alden 

Important research work in the development of the Sturtevant airplane 
engines has been undertaken and work on the Sturtevant supercharger has 
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been going forw ard actively. As a result of protracted tests and experiments, 
no fi na l design o f thi s supercharger is ·now ready. 

The S tu rte\·ant plant at the time of lhe Armistice had an organization of 
more th an 1,000 per sons , which has since been disbanded. 

It is the established policy of the company to hold itself in readiness for 
production at any time conditions may warrant. 

THOMAS-MORSE AIRCRAFT CORPORATION 

Main Office and Plant: Ithaca, N. Y. 
0FFI E.RS 

Pres ident . .. .. . .. ......... . .... . ......... . F . L. Morse 
\ice -President . . .. . .. . .......... . . . ..... . . \\'illiam T. Thomas 
Treasu rer . ...... . .... . ...... ... ..... . ..... Jerome A. Fried 
Secretary .... .. . ..... . .................... Raymond \ are 
Ch ief E ngineer . ......... .. ............... B. Douglas Thomas 

D uring the year 1920 continued development was carried out on Thomas
Mar e type . L B.-3 single seater fi ghter, M. B.-4 twin engined mail carrier 
and S.-6 two seater training type. 

T ype 11'1. B.-4 is belieYed to have been the first successful twin engined 
machine produced in this country with pusher and tractor propellers located 
in a central nacelle. In tests conducted at Ithaca March I , 1920, witnessed 
by representatives of the Post Office Department an average speed of 134~ 
m.p.h . was recorded, and a complete turn and climb to I ,<X>O feet made with 
one motor working. A speed of slightly over 100 m.p.h. was made with one 
motor in operation. Sand loads of 1,200 lbs. in addition to full supply of 
gasoline, oil, etc. , and speeds up to 14 0 m.p.h. were recorded in level flights. 

Continll ecl testing of type M . B.-3 fighter was carried out by the Engineer
ing Di\;ision of the Air Service, McCook Field, Dayton, Ohio, and in a num
ber o f Ri ghts by Lieut. Patrick Logan all manner of aerobatics were indulged 
in, including zooms from the horizontal to 2 ,000 feet, spins, rolls, loops, etc., 
for the purpose of ascertaining the degree of maneuverability of which the 
machine was capable. The results of these tests proved most gratifying, as 
the machine controll ed perfectly. 

F or the purpose of ascertaining the suitability of type S.-6 for cross country 
work, a trip was arranged for Pilot Paul \\Tilson from Ithaca to Washington, 
Dayton · and return on April 30, 1920, an account of which will be found in 
the Chronology. The trip was successful in every particular, and demon
strated without question the advantages to be gained by a low landing speed 
(in this case from 35-38 m.p.h.), as numerous landings were made on fields 
of inadequate size, poor surroundings and extremely rough surface, espe
cially on the flight from \\Tashington to Dayton. In spite of this, in many 
cases, getaways were effected without moving the machine from the point 
where it came to rest after landing. A gasoline consumption of 19 miles 
a gallon was maintained on the flight from Ithaca to Washington and an 
average speed of 72.5 m.p.h. with the motor throttled to approximately 75% 
of its po·wer. 

No forced landings were made except one on account of heavy rain; and 
the final landing on the return to Ithaca was made in almost pitch darkness, 
at 10:10 P.M., the only aid available being rendered by gasoline flares, which 
were lit along the sides of the straightaways. 

-·- -~------
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A number of DeHaviland 4's were remodeled during the year by moving 
the gasoline tanks for ward, as well as numerous other changes making for 
the betterment of the plane. 

During the past three months work has been proceeding on small quantity 
production of type M. B.-3 fighte rs, a number of which have been ordered 
by the Engineering Division of the Air Service. 

WEsT VIRGI N I A AIRCRAFT Co. 

Offices: Wheeling, 'liVest Virginia. 

Factory: 'vVarwood, 'liVest Virginia. 

TRAINING ScHooLs : -Daytona, Florida. 
Princeton, New J ersey. 
Beech Bolton, West Virginia. 

OFFICERS 

President ..... . .... . ....... . . .. .. . .... . ... ]. C. McKinley 
Manager . . . .. . . . .... . . ... . . .. . . . .... .. .... C. H. Phillips 

The West Virginia Aircraft Company has operated Curtiss ] . N. 4-D 
machines in passenger carrying and instruction at its three fields. Its manu
facturing activities have been limited. It has modified a Curtiss ] . N. into a 
three-plane machine, with a ISO h.p. Wright engine. This development has 
proven very satisfactory. 

WRIGHT AERONAUTICAL CoRPORATION 

General Offices and Factory : Paterson, New Jersey 

OFFICERS 

President .. . . .. . .. . .... . . .. . . .... ......... George H . Houston 
Vice-Pres. and General Manager .. .. .... .. F . B. Rentschler 
Secretary and Treasurer ....... . ...... . .... ] ames F . Prince 

The Wright Aeronautical Corporation in I920 has consistently .improved 
the design and construction of the Wright engines to maintain its leading 
position in aviation engine building in the United States. At the same time 
much thought and energy have been expended on the development of types 
of engines differing from the Hispano-Suiza type. 

A new model of the 18 0 h.p. Wright engines, known as the E.-2. has been 
put into production. This model contains several important modifications to 
increase still further the dependability and ultimate life of this widely used 
engine. These modifications. have also resulted in an increase in power, but 
with no increase in weight. Plane designers will appreciate the rearrange
ment of several parts which has been done to facilitate mounting in the plane. 
This work has been logically developed and carefully executed; Each change 
has been made only after very thorough study and experiments made to the 
end that all modifications would improve, letting nothing detract from the 
performance of this engine. 

Orders are now being filled for the new model of the 300 h.p. Wright 
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Engine, known as the H.-2. This model incorporates some of the changes 
mentioned in the description of the ne\\ E.-.2. Dependable and reliable as 
are these two powerful models, yet by no means are they the full endeavor 
to improve the aeronautical power plant. ~lode! E.-2 and H.-2 have been 
built, tested and flow n. They accomplished more than was anticipated. On 
our drawing tabil's, in the shops and in the test are two really experimental 
models, whose performance cannot be foreseen. Not a task has been left 
undone on these two experimental models, so that when completed, we will 
know concl us ively whether or not a Radial \ right Engine is a possibility 
for av ia tors to look forward to. 

This experimental work on entirely new types of engines, together with 
the completion of E .-2 and H.-2 models, is so clearly an American product 
of American designers, engineers and mechanics that it has been decided 
to drop the foreign type name of Hispano in the Wright Engine Products. 
Now than the sixth American model, the H .-2, has been completed, retaining 
only one o r two of the original foreign features of design, it appears time 
also to d rop the foreign name and to tell the world these Yankee built and 
designed engines are from now on to be known under the American name 
of \>\' righ t engines. 

To determine the actual dependability of a Wright Engine a novel test 
was started by the Army Air Service at McCook Field on a model E.-2 
·wright engine. The purpose was to determine the length of time the engine 
could be operated in the air without repairs or overhaul. In order that no 
particula r amount of service or attention should be given to this engine 
during this de pendability test no one was informed that a test or special 
record was being made. The flights were as called for all in the day's work. 
A t this writing 153 hours have been flown by this engine without one single 
engine part being replaced or adjusted. Not even a valve has been reground. 
The mileage flown for this 153 hours is about 14,000 miles. Word has just 
been recei ·ed that this dependability test has been finished showing this 
stock engine to have run 183 hours, cove ring 16,500 miles without any engine 
repair. The test was stopped because the plane was to be otherwise used. 
On examination of the engine all parts were found in splendid condition, 
and read y for a continuation of the run. 

In governmental use the dependability, power and lightness of Wright 
engines have caused them to be installed in the following planes, the model of 
the \Vright Engine used being indicated by the model letter as "E," " H," 
" A," or " I." 

NAVY DEPARTMENT 

Vought V . E.-7 .... ........ .. " E" 2 place Biplane, advanced training. 
Loening M. 8-0 . . ..... .. ..... "H" 2 place Monoplane, Turret Duty. 
Loening M. 8-0-S ............ "H" 1 place Monoplane, pursuit Marine Corps. 
Loening M. S .............. . . " H "2 place Monoplane Seaplane. 
Curtiss N. 9-H ... .. . .. . ....... "A & I" 2 place Biplane Seaplane, Training. 
Curtiss C. T ................. . 2" H" Torpedo Carrying Seaplane. 
Navy T . F . . . ................. 2 "H " Tandem Fighting Flying Boat. 
Aeromarine A. S .............. " H " 2 place Biplane Seaplane. 
Alexandria F . .. . ........ .. ... " A" 2 place Biplane Flying Boat. 

WAR DEPARTMENT 

Curtiss J. N.-4-H ............. "I" 2 place Training Biplane. 
Curtiss J. N.-6 "A & I" 2 place Training Biplane. 
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Vought V. E.-7 ........ . ..... "I & E" 2 place Advance Training Biplane. 
Vought V. E.-8 . ............. "H " I place Advance Trai ning Biplane. 
DeHaviland 4-B . . . ... ... . . ... " H " 2 place F ighter Biplane. 
Ordnance Type D . .......... . " H " I place Scout Biplane. 
Ordnance T ype D.-3 .. . . . . . .. .' ' H" Single Seater P ursuit. 
Ordnance Type D.-2 .. . ...... . " H " Single Seater Pursu it. 
Ordnance Type H .-2 ... . .. . .. 2 " H" ( proposed) 3 place Obser vation Biplane. 
Thomas-Morse M. B.-J .. . .... " H " r place Pursuit Biplane. 
Thomas-Morse M. B.-4 . ... ... z" H "Tandem. 
Loening M.-8 ....... ... ...... "H " 2 place Pursuit Monoplane. 
Army Experimental Uxsbia .. " H " 2 place Obse rvat ion Biplane. 
Army Experimental S. E.-s-A." I & E " I place P ursu it Biplane. 
Verv-ille V. C. P.-I . .. . .... ... " H" I place Pursuit Plane. 
Standard J.-r .. . . . .. ...... .. .. " I" Training. 

P o sT OFFICE DEPA RT M ENT 

Curtiss J. N.-4-H ... . ........ . " A & I ' ' Biplane. 
DeHaviland 4· ....... . ... .. .. .2" E" Mail Plane. 

Civilian aviators can obtain Wright engines, when desired, in many of the 
commercial planes, as most of the leading manufacturers have built planes 
powered with Wright engines. The Service Department of the W right 
Aeronautical Corporation is ready to assist on instructions fo r installation 
or upkeep of Wright engines in planes. The Enginee ring Department wi ll 
very willingly advise plane manufacturers on questions pe rtinent to power 
plants required for conditions to be met. All branches of the orga ni zation 
are functioning to maintain the Wright Engines in their present posi tion as 
the dependable aircraft power plant. 

WRIGHT MOTORS 

MoDEL. "E.-2" "H.-2" 

No. of Cylinders. . . . . . . . . . . . . . . . .. . . . . . . . . 8 . . . . . . . . . . . . . . . . . . 8 
Bore .. .. .................. ........ . 12 0 m/m 4.724" .. .... 14 0 m/ m s.su 
Stroke .. ... .. .. .. ....... .. ......... 130 m/m s.u8" .. .... ISO m/ m 5·905 
Weight complete .... . ... . . .... . ..... 48o lbs.. . . . . . . . . . . . . Gzo lbs. 
Compressed ratio ..... . .. . .. ... .... . 55 to I . .. . .•...... s.J6 to I 

Horsepower guaranteed . . . . . . . . . . . . . . . . . rgo ... . ....... . .. 330 
R. P. M .. . . ... . ....... . .. .. . . . . .. ... . . . . r8oo . . . . . . . . . . . . . . rgoo 
Oil consumption per h.p. hour ... .. .. . 026 lbs ..... . ........ . 022 lbs. 
Gas consumption per h.p. hour ....... 48 lbs ........... .. .. so lbs. 
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LIST OF OFFICERS 0 D TY I \ ASHINGTO . 
AD~HN ISTRATIVE GROUP 

AM E. RA N K. DUTIES. 

Menoher, Charles T .. . Maj. Gen .. . Chief, Air Sen ice. 
~Mitchell , \ • illiam . . .... Brig. Gen ... . sst. Chief of Air Service. 
~Frank , \ . H .. . .. . ... . Maj or .. . .. Acting Executive. 
Pear on, \• . F . ........ Major ... .. Administrati\'e Executive on tempora.ry 

du ty at Ft. Omaha. 
*Simons, J. \o\ ., Jr. . ...• Major . . ... cting Administrative Executive and 

Asst: to Administrative Executive. 
T rabold, A. R. . ....... Captain .... Chief, Miscellaneous Div., Administra-

tive Group. 

PERSON NEL DIVISION 

Lincoln, Rush B .. . . .. Maj or ..... Chief, Personnel Di\ is ion. 
M illedge, John . .. .. . . . Captain .... Chief, Enlisted Section, Personnel Divi-

sion. 
Sorenson, Edgar P .... Ist Lieut ... Asst. to Chief, Enlisted Section. 
York, A. C . ... . ....... Captain . . .. Chief, Officers' Section, Personnel Divi-

SIOn. 

Sigourney, H. C. ...... Captain .... In charge of Discharges, office of Chief, 
Officers' Section, Personnel Division. 

H opkins, H. V ... . .... Ist Lieut .. . In charge of Reserve Commissions and 
Liaison Officer between General Staff 
and Office, Chief of Air Service, Re
serve Commissions. 

Reading, W. M ........ Captain .... Chief, Civilian Sec., Personnel Division. 

OFFICE, CHIEF SUPPLY GROUP 

Gillmore, Wm. E . . .... Lt. Col. .. .. Chief, Supply Group. 
~Robins , Augustine W . . Major ... .. Asst. to Chief , Supply Group. 
Ralph, Edward J ...... Captain .... Asst. to Chief, Requirements Division 

and Supply Group Personnel Office. 

PROPERTY DIVISION 

~Brett, George H .... . .. Major ..... Acting Chief, Property Division. 
Christine, Frederick F .. Captain .... Transportation Officer; Records and 

Statistics. 
Knight, Climpson M ... Ist Lieut . .. Operating Costs, Buildings & Grounds; 

Asst. to Lieut. Williams. 
Page, Edwin R ........ rst Lieut. .. New Projects, Property Specialists. 
Puryear, Alfred I ..... Ist Lieut ... Handling the abandonment of Fields; 

Asst. to Capt. Christine. 
*Pilot. 
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NAIIIE. RANK. DUTIES. 
Williams, Walter D .... Ist Lieut. . . Operating Costs, Buildings and Grounds. 
Albro, Ames S . ....... 2nd Lieut. .. Administrative and Executive; Field 

Service Personnel. 
Beveridge, John .. ..... 2nd Lieut . .. Assistant to Lieut. Page (engines). 

"Johnson, Cortlandt S ... 2nd Lieut ... Ass istant to Capt. Christine. 
Shangraw, Clayton C .. 2nd Lieut ... Ass istant to Lieut. Page (radio). 

PROCUREMENT DIVISION 

Hall, Chalmers G ...... Colonel .... Chief, Procurement Division. 
Reardan, John D ...... Major ... .. Asst. to Chief, Procurement Division ; 

Chief, Purchase Section ; Acting Chief, 
Production and Inspection Sections. 

Broughton, John J ..... Captain . ... Asst. to Chief, Production Section. 
Callaghan, Wm. J ...... Captain ... . Chief, Follow-Up Branch,• Purchase Sec-

tion. 
Eding, Gerrard J ...... Captain .. .. Asst. to Chief, Inspection Section. 
Nesbitt, Arthur E .... . Captain .... Chief, Purchase Branch, Purchase Sec. 
Gray, George A ....... Captain . ... Asst. to Chief, Purchase Branch, Pur-

chase Section. 

REQUIREMENTS DIVISION 

~Jones, Byron Q ........ Major ..... Asst. to Chief, Supply Group, and Chief, 
Requirements Division. 

Payne, Halbert E ...... Captain .... Chief of Records and Statistics; in 
charge of compilation of Equipment 
Manual and General Air Service. Re
quirements. 

"Jones, Aaron E ........ Ist Lieut ... Asst. to Chief, Requirements Division. 

ENGINEERING DIVISION 

"Harms, Henry W . .... Major ..... Asst. to Chief, Engineering Division ; 
Liaison Officer with McCook Field. 

York, John Y ......... Ist Lieut. .. Air Service Representative with Ord-
nance Committee, Ordnance Dept. 

Howard, Dudley B .... 1st Lieut ... Assigned to Patents Section, Eng. Div. 
*Harmon, Ernest E ..... 2nd Lieut ... Acting Chief, Patents Section. 

FINANCE CONTACT DIVISION 

Volandt, Wm. F ....... Captain .... Chief, Finance Contact Division; Re-
corder, Air Service Section, War De
partment Claims Board; Contracting 
Officer in settlement of claims. 

Emerson, Wilbur T .... Ist Lieut .. . Chief, Finance Contact Section, Finance 
Contact Division. 

MATERIAL DISPOSAL & SALVAGE DIVISION 

Hall, Chalmers G ....• Colonel .... Chief, Mat. Disp. and Salvage Division. 
t.Graham, Harry ....•••• - t. Col. .... Asst. Chief, Mat. Disp. and Salvage Div. 
Grady, Clyde ....•..... 1st Lieut. .. Chief, Control Section. 

*Pilot. 
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ADVISORY BOARD 

Fuller, A. L . ..... ..... Lt. Col. 
*Kilner, Walter G...... lajor 
• Fickel , Jacob E .......• Major 
*\.Yalsh, Raycra ft ..... . Major 
*Dargue, H. A ..... . ... Major 

Reardan, John D ...... l lajor 
*Cousins, Ralph P ...... Captain 
*Simons, J . W ., Jr. ..... Major ..... Chief, Administrative Group. 

Gillmore, W. E .. .. .... Lt. Col. . .. Chief, Supply Group. 
*Feichet, James E ...... . Lt. Col. . . . . Chief, T . & 0. Group. 
*Hickam, H. M . ........ Major ..... Chief, Information Group. 

INFORMATION GROUP 
*Hickam, H. M . . .....• Major ... .. Chief, Information Group. 
Jones, E. L .. ..... . ...• Captain .. . . Chief , Dissemination Division. 

*Seaton, D. S ........... Captain .... Chief, Special Division. 
Clayton, A. J .. . .. .. ... xst Lieut. 

*Healy, J. A ......•..••• 1st Lieut. 
*Andrews, W. V ......• Ist Lieut. 
*Spalding, J. H .. ... . .. Ist Lieut . . . Chief, History Division. 
*Mills, C. H ............ Ist Lieut. .. Library Division. 

Carey, E . F .......•.•• 2nd Lieut. .. Property Officer. 

TRAINING AND OPERATIONS GROUP 
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*Lt. Col. James E. Feichet, Chief, Training and Operations Group. 
*Major W . C. Sherman, Assistant Chief, Training and Operations Group. 

TRAINING DIVISION 

*Capt Maxwell Kirby, Chief, Air Service Training. 
*Capt. L. N. Keesling, Assistant Chief, Air Service Training. 
*xst Lt. R. J . Brown, Chief, Reserve Section. 

xst Lt. J. E. Lynch, Chief, Schools Section, 0. I. C., Educational and Voca-
tional Training. 

*Ist Lt. C. C. Moseley, 0. I. C., Pilot Sch00ls. 
*rst Lt. J. C. Kennedy, Chief, Tactical Units Section. 
*1st Lt. H. S. Kenyon, Asst. Chief, Tactical Units Section. 

OPERATIONS DIVISION 

*Capt. H. E. Hartney, Chief of Operations Division (Temporary). 
*Capt. HowarJ T. Douglas, Assistant to Chief. 
*1st Lt. James B. Carroll, Chief, 2nd Section. 
*rst Lt. St. Clair Street, Chief, Jrd Section. 
*2nd Lt. Clarence E . Crumrine, Chief, 4th Section. 

CIVIL AFFAIRS DIVISION 

*Capt. H. E . Hartney, Chief, Civil Affairs Division. 
xst Lt. W. D. Wheeler, Assistant Chief. 

*2nd Lt. G. W. Goddard, Chief, Photographic Section. 

*Pilot. 



202 AIRCRAFT YEAR BOOK 

BALLOON AND AIRSHIPS DIVISION 

+Major P. E. Van Nostrand, Acting Chief, Balloon and Airships Di vision. 
•Major Frank N. Kennedy, 0 . I. C., Engineering Section. 

rst Lt. Robert S. Olmstead, 0. I. C., Training Section. 
rst Lt. Philip Schneeberger, Assistant to 0. I. C., Engineering Section. 
rst Lt. Clifford E. Smythe, 0. I. C., Gas Section. 
znd Lt. William C. Connolly, Assistant 0 . I. C., Material Section. 

COMMUNICATIONS DIVISION 

*Lt. Col. C. C. Culver, Chief, Communications Division. 

MEDICAL DIVISION 

A. E. Truby, C~lonel , C~ief. 
Benjamin Warnner, MaJor. 
Edgar T. Hitch, Major. 
William J. Freebourne, Captain. 

ENGINEERING SECTION 

McCOOK FIELD, DAYTON, 0. 

*Major Thurman H. Bane. 
*Major Virginius E. Clark. 
*Major Howard C. Davidson. 
*Major Alfred H. Robley. 
*Major Edward L. Hoffman. 
*Major Lawrence W. Mcintosh. 
*Major Harold S. Martin 
*Major Carlyle H. Wash. 
*Captain Charles C. Benedict. 
*Captain Arthur W. Brock, Jr. 
*Captain Reuben H. Fleet. 
*Captain Harrison W. Flickinger. 
*Captain George E. A. Hallett. 
Captain John V. Costello. 

*Captain Rudolph W. Schroeder. 
rst Lieut. Edwin E. Aldrin. 

*rst Lieut. Ernest W. Dichman. 
rst Lieut. Harold R. Harms. 

*rst Lieut. John A. Macready. 
*r st Lieut. George B. Patterson. 
*rst Lieut. Kellogg Sloan. 

*rst Lieut. Harry A. Sutton. 
*rst Lieut. John P. Van Zandt. 
*rst Lieut. Raymond E. Vaughn. 
*rst Lieut. Lorenzo L. Snow. 
*znd Lieut. Reuben D. Biggs. 
*znd Lieut. Donald L. Bruner. 
*znd Lieut. Wallace R. Fletcher. 
*2nd Lieut. Albert C. Foulk. 
*2nd Lieut. Kenneth G. Fraser. 
*znd Lieut. Geo. W. Haskins. 
*znd Lieut. Albert F. Hegenberger. 
*znd Lieut. Arthur L. Johnson. 
*2nd Lieut. Bayard Johnson. 
*znd Lieut. Oakley G. Kelly. 
*2nd Lieut. Chas. N. Monteith. 
*2nd Lieut. Chas. L. Morse. 
*2nd Lieut. Fred'k W. Niedermeyer. 
*2nd Lieut. George W. Polk. 
*2nd Lieut. Carl Vv. Pyle. 
*2nd Lieut. Mark H . Redman. 
*2nd Lieut. Leigh Wade. 

STUDENTS IN ENGINEERING SCHOOL, MC COOK FIELD 

*Major Frank D. Lackland. 
*Captain Norman J. Boots. 
*Captain Clinton W . Howard. 
*Captain George C. Kenney. 
*rst Lieut. Carl A. Connell. 
*rst Lieut. Donald P . Muse. 

rst Lieut. Frank B. Lyndall. 

*Pilot. 
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ARi\llY AREA AIR SERVICE OFFICERS 
FIRST AR NIY AREA 
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F irst Corps A rea- Includes the North A tlantic Coast Artillery District 
and the States of Iaine, New Hampshire, Vermont, Massachusetts, Con.ne~
ticu t and Rhode I sland ; headquarters, 99 Chauncey Street, Boston, Mass. 

Air Serv ice Officer, Maj . Leonard H. Drencan. 
S econd Corps Ar ea-Includes the States of ~ew York, New Jersey, and 

Delaware; headquarters, Governors Island, 1 ew York. The island of Porto 
Rico, with the islands and keys adjacent thereto, is, for administrative pur
poses, a ttached to the Second Corps Area. 

A ir Ser vice Offi cer, Maj. Hen!"y L. W atson. 
Third Corps A rea- Includes the States of Pennsylvania, Maryland, Vir

ginia, and the D istrict of Columbia ; headquarters, Ft. McHenry, Nld. (tempo
rarily at Baltimore, Nl d.). 

A ir Serv ice Officer, 11aj. Albert L. Sneed. 

SECOND AR MY AREA 
Fou·rth Co rps A rea- Includes the States of North Carolina, South Caro

lina, Georgia , Florida, Alabama, Tennessee, iississippi, A rkansas, and Louis
iana ; headquarters, Ft. McPherson, Ga. (temporarily at Charleston, S. C.). 

A ir Service Officer, Maj. H enry B. Clagett. 
F if th Corps Area- Includes the States of Ohio, ·west Virginia, Indiana, 

and Kentucky; headquarters, Ft. Benjamin Harrison, Indiana. 
A ir Service Officer , Maj. Ira Longanecker. 
S ix th Corps A1·ea.- Includes the States of Illinois, Michigan, and Wis

consin · headquarters, Ft. Sheridan, Ill. (temporarily at Chicago, Itt.). 
A ir Ser vice Officer, Maj. William C. McChord. 

THIRD ARMY AREA 
S eventh Corps A rea - Includes the States of Missouri, Kansas, Iowa, 

N ebraska, Minnesota, North Dakota, and South Dakota; headquarters, Ft. 
Crook, Neb. 

A ir Service Officer, Capt. Ira A. Rader. 
Eighth Corps A ·rea- Includes the States of Texas, Oklahoma, Colorado, 

N ew Mex ico, and Arizona; headquarters, Ft. Sam Houston, San Antonio, 
Tex. 

Air Service Officer, Maj. Henry C. Pratt. 
Ninth Corps Area-Includes the North Pacific Coast Artillery District, 

the South P acific Coast Artillery District ; the States of Washington, Oregon, 
Idaho, Montana, \ iVyoming, Utah, Nevada and California ; headquarters, 
Presidio of San Francisco, Cal. (temporarily at San Francisco, Cal.). The 
territory of Alaska is attached to the Ninth Corps Area for administrative 
purposes. 

Air Service Officer, Capt. Henry H. Arnold. 
The Haw aiian Departinent- Includes the Hawaiian Islands and their 

dependencies; headquarters, Honolulu, Hawaii. 
Air Service Officer, Maj. John F. Curry. 
The Philippine Department- Includes all of the Philippine Archipelago 

and troops in China; headquarters, Manila, P. I. 
The Pan.mll·a Canal Department- Includes the entire Canal Zone; head

quarters, Quarry Heights, Balboa Heights, Canal Zone. 
Air Service Officer, Capt. Millard F . Harman, Jr. 
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NUMBER OF OFFICERS AND MEN 
(As of Nov. I2, I920) 

OFFICERS 
Regular Army Officers on Duty with Air Service.. . . . . . . . . . . . . . 9 
Regular Army Officers Detail~d .with ~ir ~ervice ·.. . . . . . . . . . . . . . 95 
Regular Army Offic:rs Comr~mss10n~d m Arr Servrce ... . . ... . ... 854 
Temporary Officers 1~1 the Ar.r Servrce. . . . . . . . . . . . . . . . . . . . . . . . . . uo 
Temporary Officers m Hosprtals...... . .. .. ......... . .. .. . . .... I8 
Ten1porary Officers Allotted to other Organizations. . . . . . . . . . . . 4 

Total officers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I ,ogo I ,090 

Exclusive of officers in hospital or allotted to other organizations 
( 22 ), there were the following divisions: .Military aviators, 5; 

airplane pilots, 688; balloon observers, 70; airplane observers, 
etc., 74; non-flyers, 231. According to rank there were the 
following : Major general, I; brigadier general, I; colonel, 2; 
lieutenant colonel, 13; major, Io6; captain, I52; first lieutenant, 
307; second lieutenant, 509. 

.MEN 
Assigned in U. S. and Insular Possessions. . . . . . . . . . . . . . . . . . . . . 7,452 
Unassigned in U. S. and Insular Possessions................. . . 525 
Flying Cadets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276 

Overseas .. · · · · · · · · · · · · · · · · · · · · · · .... · . .. · · · · · · · · · · · · · · · · · · · . . 90 

Total enlisted men. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,343 8,343 

Grand total strength, A. S.. . . . . . . . . . . . . . . . . . . . . . . . 9,433 

LOCATION OF AIR SERVICE UNITS 
WINGS 

rst (Headquarters), Kelly Field, Tex., 2nd (Headquarters), Langley Field, 
Hampton, Va. 

GROUPS 
rst Day Bombardment Group: Headquarters, Kelly Field, Tex. Troops: 

11th, 2oth, 96th and I66th Day Bombardment Squadrons and 258th Heavy 
Bombardment Squadron. 

rst Pursuit Group: Headquarters, Kelly Pie!d, Tex. Troops: 27th, !)4th, 95th 
and 147th Pursuit Squadrons. 

rst Observation Group: Headquarters, Manila, P. I. Troops: 2nd and Jrd 
Observation Squadrons. 

rst Surveillance Group: Headquarters, camp at Fort Bliss, Tex·. Troops: 
8th, goth and 104th Surveillance Squadrons. 

rst Army Observation Group: Headquarters, Langley Field, Hampton, Va. 
Troops: rst and 12th Army Observation Squadrons. 

2nd Observation Group: Headquarters, Honolulu, Hawaii. Troops: 4th and 
6th Observation Squadrons . 

.)rd Observation Group: Headquarters, France Field, Canal Zone. Troops: 
5th (not yet joined) and 7th Observation Squadron. 
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AERO SQUADRONS 
Ist A rmy Observation, :rvlitchel Field, Garden City, N. Y. 
2nd Observation. Fort r-.·Iills, P. I. 
3rd Observation, Camp StotseHburg, P. I. 
4th Observation, Luke Field, Fords Island, Hawaii, Flight A, Schofield Bar-

racks, Hawaii. 
5th Observation, Mitchel Field, Mineola, N. Y. 
6th Observation, Luke Field, Fords Island, Hawaii. 
7th Observation, France Field, C. Z. 
8th Survei llance, McAllen, Tex., Flight B, D. S., Cp. Bragg, N. C. 
9th Corps Observation, Mather Field, Calif., Flight A, D. S., Fresno, Calif. 

Flight B, D. S., Red Bluff, Calif. 
10th Corps Observation, Bolling Field, Anacostia, D. C. 
IIth Day Bombardment, Kelly Field, San Antonio, Tex. 
12th Army Observation, Nogales, Ariz., Flight A, Douglas, Ariz. 
20th Day Bombardment, Kelly Eield, San Antonio, Tex. 
27th Pursuit, Kelly Field, San Antonio, Tex. 
soth Observa tion, Langley Field, Hampton, Va., Flight A, Fort Screvens, Ga. 

Flight B, Langley Field, Hampton, Va. 
88th Observation, Langley Field, Hampton, Va. 
goth Surveillance, Sanderson, Tex., Flight A, Del Rio, Tex. 
9rst Corps Observation, Rockwell Field, Calif., Flight A, Puryear Field, El 

Cantro. Calif. 
94th Pursuit, Kelly Field, San Antonio, Tex. 
95th Pursuit, Kelly Field, San Antonio, Tex. 
96th Day Bombardment, Kelly Field, San Antonio, Tex. 
99th Corps Observation, Bolling Field, Anacostia, D. C. 
104th Surveillance, Camp at Fort Bliss, Tex., Flight B, Post Field, Fort Sill, 

Okla. 
135th Observation, Post Field, Fort Sill, Okla., Flight A, D. S., Fort Leaven-

worth, Kans. 
147th Pursuit, Kelly Field, San Antonio, Tex. 
166th Day Bombardment, Kelly Field, San Antonio, Tex. 
258th Heavy Bombardment, Aberdeen Proving Ground, Md. 
6qth Construction, Camp Travis, Tex:. 

AIR PARK COMPANIES 
2nd, Kelly l'ield, San Antonio, Tex. 
sth, Kelly Field, San Antonio, Tex. 

AIRSHIP COMPANIES 

No. 8, Camp Owen Bierne, Fort Bliss, Tex. 
No. 10, Langley Field, Hampton, Va. 
No. 16, Brooks Field, San Antonio, Tex. 
No. 19, Langley Field, Hampton, Va. 

BALLOON t:OMPANIES 

No. 1, Ross :rield, Arcadia, Calif. 
• No. 2, Ross Field, Arcadia, Calif. 

No. 3, Fort Ruber, H. T. 
No. 4, Fort Leavenworth, Kans. 

No. 5, Brooks Field, San Antonio, 
Tex. 

No. 6, Brooks Field, San Antonio. 
Tex. 
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No. 7, Brooks Field, 
Tex. 

!:>an Antonio, No. 21, Fort Kamehameha, H. T. 
No. 22, D. S., P rincetown, Mass. 
No. 23, Post Field, Fort Sill, Okla. No. 9, Fort Omaha, N'ebr. 

No. II, Brooks Field, San Antonio, No. 24, Fort Winfield Scott, Cali f. 
Tex. 

No. 12, Fort Omaha, Nebr. 
No. I3, Ross Field, Arcadia, Calif. 
No. I4, Fort Winfield Scott, Calif. 
No. IS, Ross Field, Arcadia, Calif. 
No. 17, Manila, P. I. 

No. 25, Ross Field, Arcadia, Calif. 
No . .26, D. S. , Princetown, Mass. 
No. 2i, Manila, P. I. 
No. 28, Lee Hall, Va. 
No. 29, Lee Hall, Va. 
No. 30, Lee Hall, Va. 

No. r8, Aberdeen Proving 
Md. 

Ground, No. 31, Goodman Field, West Point, 
Ky. 

No. 20, Lee Hall, Va. No. 32, Camp Benning, Ga. 

PHOTO SECTIONS 
No. I, Camp at Fort Bliss, Tex. 
No. 2, Kelly Field, San Antonio, 

Tex. 
No. 4, D. S., Camp Knox, Ky. 
No. 6, Manila, P . I. 
No. 7, Langley Field, Hampton, Va 

No. I I, Honolulu, Hawaii. 
No. r2, France F ield, Canal Zone. 
No. 14, Mitchel Field, L. I. 
No. IS', Crissy Field. San Francisco, 

Calif. 

ARMY SERVICE CORPS 
Provisional Guard Company No. 3, Germany, A. P . 0. 927. 
Provisional Guard Company No. 9, Germany, A. P. 0. 927. 
Provisional Guard Company No. I2, Germany, A. P. 0. 927. 
Provisional Guard Company No. 13, Germany, A. P. 0 . 927. 

AIR ASSISTANTS ASSIGNED BY U. S. AIR SERVICE FOR DUTY 
ABROAD 

*Major Melvin H. Hall, 
American Embassy, 

London, England. 
*Major ]. H. Brereton, 

American Embassy, 
Paris, France. 

•Lt. Col. James E. Chaney, 
American Embassy, 

Rome, Italy. 
*Major Benjamin D. Foulois, 

No. 7 Wilhelmplatz, 
Berlin, Germany. 

Lt. Col. Edward Davis, 
American Embassy, 

The Hague, Nether lands. 
*Pilot. 

AIRCRAFT 

CLASSIFIED LIST OF AIR SERVICE FIELDS, STATIONS, 
DEPOTS, ETC. 

CLASS I-ACTIVE STATIONS 

FLYING FIELDS 

NAME. P. 0. ADDRESS. SPECIAL FUNCTION. 

Carlstrom Field . . .......... Arcadia, Fla. . ...•..... Pilot School. 
Kelly Fielg ................ San Antonio, .Tex ..... . Border Operations and 

Training. 
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NAME. P. 0 . ADDRESS. SPECIAL FUNCTION. 

Langley Field ........... .. Hampton, Va ... . . .. .... Flying Field. 
March Field ............. . Riverside, Calif. . ....... Pilot School. 
1 father Field ...... ... ..... Sacramento, Calif. ... . . Operations, 
Mitchel Field . .. . ... . ..... Garden City, L. I., N. Y .. .Operations, 
Post Field ........... . .... Ft. Sill, Okla . .. ........ Obs. School. 

EXPERIMENTAL FlELD 

McCook Field ........... Dayton, Ohio ......... Aeronautical Engineering 

BALLOON SCHOOLS 

Army Balloon School. .... . Ft. Omaha, Nebr ...... . BaHoon Training. 
Army Balloon School . . ... . Lee Hall, Va .. . ... ..... Balloon Training. 
Brooks Field . ... . ........ San Antonio, Tex ..... . Dirigible Training. 
Ross Field ................ Arcadia, Calif. ......... Balloon Training. 

AVIATION GENERAL SUPPLY DEPOTS 

A via. Gen. Supply Depot Americus, Ga. . .. . ... . . Gen. Supply Depot. 
and Souther Field. 

A via. Gen. Supply Depot Fairfield, Ohio ......... Gen. Supply Depot. 
and Wilbur Wright Field 

A via. Gen. Supply Depot. .. Houston, Tex ..... . .... Gen. Supply Depot. 
A via. Gen. Supply Depot. .. Little Rock, Ark. .... . . Gen. Supply Depot. 
A via. Gen. Supply Depot ... 1v[iddletown, Pa. . ..... . Gen. Supply Depot. 
A via. Gen. Supply Depot . .. Richmond, Va .. ........ Gen. Supply Depot, 
A via. Gen. Supply Depot ... San Antonio, Tex ...... Gen. Supply Depot. 
A via. Gen. Supply Depot. .. \Vashington, D. C. ..... Gen. Supply Depot. 
A via. Gen. Supply Depot ... Morrison, Va. . ...... , Gen. Supply Depot. 

AVIATION SUPPLY & REPAIR DEPOT 

Avia. Supply and Repair Rockwell Field, Coro- Sup. & Repr. Depot. 
Depot. nado, Cal. 

WAREHOUSE, MATERIALS DISPOSAL & SALVAGE DIVISION 

Storage Warehouse ........ Detroit, Mich . . ......... Storage Warehouse. 

TEMPORARY STORAGE DEPOTS 

•Barron Field .............. Everman, Tex .......... Temporary Storage. 
Chanute Field ............ Rantoul, Ill ............ Temporary Storage. 
Dorr Field ... .. ... . ...... Arcadia, Fla. . ... . ..... Temporary Storage. 
Ellington Field .......... Houston, Tex ........... Temporary Storage. 

*Gerstner Field .... . ...... Lake Charles, La ....... Temporary Storage. 
*Chapman Field .......... Miami, Fla. . .......... Temporary Storage, 

Love Field .............. Dallas, Tex. . . ........ . Temporary Storage. 
Park Field ...... . . . .... :.Millington, Tenn. . ..... Temporary Storage. 

"'Rich Field . ....... ... . .. . Waco, Tex . ........... Temporary Storage. 
Scott Field ............. Belleville, Ill. . ......... Temporary Storage. 

*Taliaferro Field . . ..... . . Hicks, Tex ... . ... . .... Temporary Storage, 
Selfridge . .. . .. ........ ~. Mt. Clemens, Mich . ... Temporary Storage. 

"'Under process of abandonment. Still under jurisdiction of C. A. .S. 
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REPAIR DEPOTS 

NAME. P. 0. ADDRESS. SPECIAL FuNCTION. 
A via. Repair Depot. ...... Dallas, Tex. . ... ....... Repair Depot. 
A via. Repair Depot. .. . ... Montgomery, Ala . . ... . . Repair Depot. 

*A via. Repair Depot. ...... Speedway, Indianapo-
lis, Ind. Repair Depot. 

ARTILLERY FIRING CENTERS 

Godman Field ••.......... Camp Knox, Stithton, F. A. Firing Center • 
Ky . 

Pope Field •• ... . .. ... . .. . Ca1np Bragg, Fayette-
ville, N. C. F. A. Firing Center. 

AIR SERVICE MECHANICS SCHOOL 

Kelly Field . . . ... .. ....... San Antonio, Tex .. . ... Mechanics School. 

PHOTOGRAPHIC SCHOOL 

Langley Field ........ . ... . Hampton, Va .... ... . .. Photographic School. 

AERIAL COAST DEFENSE 

France Field .............. Panama Canal Zone .... Aerial Coast Defense. 
Luke Field ............. .. Pearl Harbor, H. I. .... Aerial Coast Defense. 
Philippine Dept .... . ....... Manila, P. I. ......... Aerial Coast Defense. 
Langley Field ............. Hampton, Va ........ .. . Aerial Coast Defense. 
New Dorp ....... . ...... . . Staten Island, N. Y ..... Aerial Coast Defense. 

ORDNANCE PROVING GROUND 

Aberdeen Proving Ground .. Aberdeen, Md ... .. .... Ord. Proving Ground. 

CORPS AREA AND DEPARTMENT AIR SERVICE OFFICERS 

First Corps Area ......... ·99 Chauncey St., Bos-
ton, Mass. C. A. A. S. Office. 

Second Corps Area . ... . ... Ft. Schuyler, N. Y ..... C. A. A. S. Office. 
Third Corps Area ......... Baltimore, Md.(Temp.) .. C. A. A. S. Office. 
Fourth Corps Area ........ 206 Riggs Bldg., Charles-

ton, S. C. (Temp.) C. A. A. S. Office. 
Fifth Corps Area .. ... ..... Ft. Benjamin Harrison, 

Indiana. C. A. A. S. Office. 
Sixth Corps Area ..... . .. .. 230 E. Ohio St. , Chicago, 

Ill. (Temp.) C. A. A. S. Office. 
Seventh Corps Area .... ... Ft. Crook, Nebr ... .... . C. A. A. S. Office. 
Eighth Corps Area ........ Ft. Sam Houston, Te:x: .. C. A. A. S. Office. 
Ninth Corps Area .. . ...... Sante Fe Bldg., San 

Francisco, Cal. (Temp.) C. A. A. S. Office. 
Hawaiian Dept. ........... Honolulu, H. I ........ .D. A. S. Office. 
Panama Canal Dept. ...... Canal Zone .' .......... .D. A. S. Office. 
Philippine Dept. .......... Manila, P. I. ....... . .. D. A. S. Office. 

DISTRICT OFFICES 

Buffalo, N. Y .......••.... 2050 Elmwood Ave . .... District Office. 
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N arne P. 0. Address Special Function 
Boston, . 11 ass ............. ·99 Chauncey St ..... . .. . District Office. 
Chicago, Ill. .............. 230 E . Ohio St . . .. ... .. District Office. 
Portland , Oregon ...... . .. Yeon Bldg ............• District Office . 
• ew York, . Y .. . ....... Starr & Borden Aves., District Office. 

L. I. City, N. Y. 
San Francisco, Calif. .. . .. Sante Fe Bldg ...... ... District Office. 

PLANTS 

U . S. Fabric Inspec. Depot.. Saylesville, R. I. ....... Fabric lnspec. 
·. S. Aeron, E ngine Plant..Long Island City, . Y., Aeronautical Eng. 

Starr & Borden Aves. 
Goodyear Tire & Rub. Co . .Akron, Ohio . .......... Balloons. 

U . S. BORDER P ATROL AIRDROMES 

McA llen Airdrome .. .... . NlcAIIen, Tex .......... Border Patrol. 
Laredo Airdro me .... .. .. . Laredo, Tex ........... Border Patrol. 
Marfa Ai rdrome .......... Marfa, Tex .... . . . ... .. Border Patrol. 
Del Rio Airdrome .. ... .... Del Rio, Tex .......... . Border Patrol. 
E l Paso Airdrome ........ EI Paso, Tex ........... Border Patrol 
Douglas Airdrome ........ Douglas, Tex. . ........ Border Patrol. 
Sanderson Airdrome .... .. Sanderson, Tex ......... Border Patrol. 
Calexico Airdrome ........ Calexico, Calif. ....... . Border Patrol. 

CLASS II-INACTIVE STATIONS 

FLYING FIELDS 

Bolling Field ............. Anacostia, D. C. FLYING FIELD. 
Rockwell Field .......... . Coronado, Calif . . ...... FLYING FIELD. 
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NAVAL AVIATION 

OFFICERS ASSIGNED TO NAVAL AVIATION ON DUTY IN 
NAVY DEPARTMENT 

OFFICE OF NAVAL OPERATIONS 

Capt. T. T. Craven, U. S. N. 
Commander W . ]. Giles, U. S. N. 

*Commander Kenneth Whiting, U. S. N. 
Commander R. M. Griswold, U. S. N. 

*Lt. Comm. P. N. L. Bellinger, U. S. N. 
*Lt. Comm. R. E. Byrd, U. S. N. 
*Lt. Comm. Zachary Lansdowne, U. S. N. 
*Lt. Comm. ]. P. Norfleet, U. S. N. 
Lt. Comm. C. Y. Johnson, U. S. N. 

*Lt. Comm. N. B. Chase, U. S. N. 
*Lt. Comm. Wadleigh Capehart, U. S. N. 
Lt. (J. G.) James]. McAtee, U. S. N. R. F. 
Lt. Ernest J. Fuller, U. S. N. R. F. 
Lt. (J. G.) Chase E. Mathews, U. S. N. R. F. 

BUREAU OF N AVIGATION 

Lt. Comm. R. M. Griffin, U. S. N. 
*Lt. W. L. Richardson, U. S. N. R. F. 
Lt. (J. G.) C. N. Keyser, U. S. N. R. F. 

BUREAU OF ENGINEERING 

Lt. Comm. S. M. Kraus, U. S. N. 
*Lt. Comm. B. G. Leighton, U. S. N. 
Lt. Chas. F. Goob, U. S. N. R. F. 

*Lt. H . W. Roughley, U.S.N. R. F. 
Lt. Howard W. Kitchen, U. S. N. 

*Lt. (J. G.) E. B. Koger, U. S. N. R. F. 
*Lt. (J. G.) M. E. Williams, U. S. N. R. F. 
Lt. (J. G.) M. Z. Bishop, U. S. N. R. F. 
Lt. (J. G.) Joseph C. Jennings, U. S. N. R. F. 

*Ens. Wm. Miller, U. S. N. 

BUREAU OF CONSTRUCTION AND REPAIR 

Commander]. C. Hunsaker, U. S. N. 
Lt. Comm. Garland Fulton, U. S. N. 
Lt. Carl B. Harper, U. S. N. R. F. 

*Lt. Edw. W. Rounds, U. S. N. R. F . . 
*Lt. (J. G.) Chas. E. Baugh, U. S. N. R. F. 

Lt. (J. G.) W. G. Brown, U. S. N. R. F. 
Lt. (J. G.) Chas. H. Chatfield, U. S. N. R. F. 
Lt. (J. G.) W. S. Diehl, U. S. N. R. F. 

*Pilot. 

-------==-~~~~-------·--~~-~--
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Lt. (J. G.) Raymond D. MacCart, U. S. N. R. F. 
Lt. (J. G.) Chas ]. McCarthy, . S. _ . R. F. 
Lt. ] . G.) Chris. A. Rode.gerdts , U. S. N. R. F. 

*Lt. (J. G.) Walter C. \ • ilson, U . S. N. R. F . 

B REAU OF ORDNAN CE 

Lt. Comm. ]. W. Rankin, U. S. N. 

BU REAU OF SU PPLISS AN D ACCOUNTS 

Lt. Comm. Emory D. Stanley, U. S. N. 

YARDS AND DOCKS 

Lt. K. B. Bragg, U. S. N. 

LIST OF OFFICERS AT NAVAL AIRCR.A..FT FACTORY, 
LE. GUE ISLA r D, PHILA. 

*Pilot. 

Comm. G. C. W estervelt, U. S. N. 
*Comm. H. C. Richardson, U. S. N. 
*Comm. R. D. Weyerbacher, U. S. N. 

Lt. S. S. Pierce, U . S. N. R. F. 
Lt. W. ·McFe.llers, U. S. 1 . R. F. 

*Lt. R. 'vV. Fleming, U. S. N. 
Lt. R. S. Barnaby, U. S. N. R. F. 
Lt. (J. G.) W . B. Dunlap, U. S. N. R. F. 
Lt. (J. G.) R. Emerson, U. S. N. R. F. 
Lt. (J. G.) V. N. 1\llcKenna, U. S. N. R. F. 
Ens. W. A. Sprout, U. S. N. (T). 

CO MMANDER AIR FORCE, ATLANTIC FLEET 
Capt. A. W. Johnson, U. S. N. 

COMMANDER AIR FORCE, PACIFIC FLEET 
*Capt. H. C. Mustin, U. S ." N. 

2II 

GRADUATES OF NAVAL ACADEMY WHO ARE ALSO NAVAL 
AVIATORS AS OF NOV. 1st, 1920. 

CAPTAINS. LIEUTENANT 
H. C. Mustin. CoMMANDERS. 
G. W. Steele. A. H . Douglas. 

CoMMANDERS. Geo. D. Murray. 
W. G. Childs. Harold B. Grow. 
Kenneth Whiting. W m. Masek. 
R. vV. Cabannis. C. P. 1vlason. 
A. C. Read. M. A. Mitecher. 
L. H. Maxfield. V. C. Griffin. 
H. C. Richardson. L. L. Babbitt. 
R. D. Weyerbacher. H. T. Bartlett. 
]. H. Towers. G. D. Chevalier. 
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B. G. Leighton. 
H. B. Cecil. 
E. W. Coil. 
D. VI/. C. Ramsey. 
R. E. P. Elmer. 
V. D. Herbster. 
Newton H . White, Jr. 
R. D. Kirkpatrick. 
]. C. Montfort. 
R. R. Paunack. 
E. W. Spencer. 
Paul Cassard. 
P. N. L. Bellinger. 
R. E. Byrd. 
Wadleigh Capehart. 
N. B. Chase. 
Zachary Lansdowne. 
]. P. Norfleet. 

L1EUTEN A NTS. 

Homan ]. Miller. 
Harry V. Baugh. 
F . W. Wead. 
R. E. Davison. 
C. ]. McReavy. 
V\Tt. D. Thomas. 
Homer Clark. 
F. B. Stump. 

H. W. Hoyt. 
R. G. P ennoyer. 
R. W. Fleming. 
John F . Maloney. 
John D. Price. 
Calvin T . Durgin. 
A. ] . Selman. 
R. M. Farrar. 
]. ] . Ballentine. 
F. B. Connell. 
E. L. E rickson. 
]. S. F arnsworth. 
] . G. F arrell. 
F . C. F echteler. 
V. F . Grant. 
W. S. Factor. 
]. B. Kneip. 
A. C. !vicFall. 
K. McGinnis. 
A. W. Radford. 
Hugo Schmidt. 
]. H. Strong. 
C. W. Wieber. 
G. B. Woolley. 
H. E. H alland. 
C. H. Havill. 

LIST OF NAVAL AIR STATIONS AND FIELDS WHERE EXPERI
MENTAL WORK OR TRAINING IS CARRIED ON. 

Rockaway, L. I. Coco Solo, C. Z. 
Anacostia, D. C. Pearl Harbor, T. H'. 
Hampton Roads, Va. Lakehurst, N. ] . 
Pensacola, Fla. Cape May, N. ]. 
San Diego, Calif. Dahlgren, Va. 
Carlstrom Field, Arcadia, Fla. (Courtesy U. S. Air Service). 
Great Lakes, Machinists School. 
Naval Training Station, Great Lakes. 
March Field, Riverside, Cal. (Courtesy U. S. Air Service). 
Mineola, Mitchel Field, L. I. (Courtesy U. S. Air Service) . 

NUMBER OF OFFICERS AND MEN 

The total personnel, officers and enlisted men, assigned to Naval Aviation, 
as of December rs, 1920, was 7,883·. Of this number 624 were officers, classi
fied as follows : 376 qualified aviators, heavier-than-air and lighter-than-air; 
39 student aviators; r 14 ground officers; 95 staff officers. Of the 376 quali
fied aviators, 244 are in the Naval Reserve, 6o hold temporary commissions 
and 72 are regular officers in the U. S. Navy. Forty more graduates of the 
Naval Academy began aviation instruction December r, 1920. Including 
reserves and temporary commissioned officers, 52 aviators were attached to 
the Atlantic Fleet and so to the Pacifu: Fleet, as of November I, 1920. Of 
the enlisted personnel, 4627 had aviation ratings and 2632 general ratings, as 
of November r. T02f.> 
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A VAL OFFICERS PERFORMING AVIATION DUTIES ABROAD. 
*Lieut. R. G. Pennoyer, London. 
*Lieut. F. P. Culbert, Berlin. 

*Pilot. 

DATA ON UNITED STATES DIRIGIBLE Z.R.-2 (FORMERLY THE R-38) 
A TD PLANS FOR FLIGHT TO UNITED STATES IN 1921 

Successful operation of lighter~than-air craft over both land and 
water during the war, and proof of its usefulness in national de
fen e, impelled Naval Aviation to recommend an airship building 
program. To save time and gain e.."<perience, the R-38, one of two 
dirigible under construction at the Royal Airship Works, Bedford, 
England, ·was purchased from the British Government. It was 
renamed the Z.R.-2 , another, an American airship under construc
tion in the U nited States, having been named the Z.R.-1. 

The compilers of this volume are indebted to Naval Aviation for 
release of certain data concerning the Z.R.-2 and an account of 
typical airship operations, which probably has anticipated the 
methods of operating the giant dirigible which the Navy Depart
ment hoped to fly to the United States soon after its completion in 
February, 1921. 

A detachment of 72 U. S. Naval Aviation officers and men were 
in training for this purpose at the Royal Air Station, Howden, Eng
land, for many months in I920. The party, headed by Commander 
L. H. Maxfield, had navigated the R.-32, a British dirigible similar 
to the R.-34, and also received technical instruction at the Royal 
Airship ·works at Cardington, Bedford ; and at the Sunbeam Motor 
Works, W olverhampton, where the power plants for the Z.R.-2 
were assembled. 

In 1919, the airship R.-34 made an epochal round-trip flight 
across the Atlantic. Huge as that craft appeared, it is almost one
third smaller than the Z.R.-2 and has only half the cntising range. 
This would seem to indicate the possibility of the Z.R.-2 not only 
flying the Atlantic in 1921, but actually continuing on, possibly 
without pause, until it reaches the Pacific Ocean. 

The Z.R.-2 is approximately 700 feet long and more than 85 feet 
in diameter. It has a gas capacity of 2,720,000 cubic feet, as against 
2,ooo,ooo cubic feet for the R.-34. The disposable lift of the 
Z.R.-2 is about 45 tons, while that of the R.-34 is only about 25 
tons. The economic cruising speed of the Z.R.-2 is around 6o miles 
an hour. There are six .engine cars. 

Airship terminals at Lakehurst, N. J., and Cape May, N. J., 
were being completed late in 1920. It is expected to establish a 
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terminal on the Paci.fic Coast. The hangar at Lakehurst is the 
largest in the world and was designed to house the Z.R.-2 and 
permit the assembling of the Z.R.-r. 

In daily routine- aboard the big airships, the fir t thing done is 
to take "lift and trim." This means calculating the total li ft of 
the airship by adding up the amount of ballast- i.e., water, gaso
line, oil, etc., on board, and noting its location on a chart. In this 
way a record of the airship'9 daily lift and variation from day to 
day is noted. Thus, if to-day's lift is appreciably less than it \·a 
yesterday, .and no gas has been valved, there is obviously a lo s 
somewhere, and a search for leaks in the gas bags is made. By 
noting the location of ballast on board, the " trim "-i.e., the ten
dency for lightness or heaviness in one end of the ship or the other 
-can be seen and compensated for if neces. ary, it being desira ble 
to keep weights di stributed as evenly as possible along the length 
of the ship to avoid stresses on the hull structure. 

After "lift and trim" is taken, the airship is thoroughly cleaned. 
Engineers then do any necessary work on the engines and cars, 
riggers inspect controls, gas bags, valves, the outer cover, fin ur
face, etc., and do the necessary upkeep work, and, where there is a 
wooden hull, carpenters inspect and repair the frame work. 
. Once a week the purity of each gas bag in the ship is tested, this 

serving as a check on the general condition of gas tightness of each 
'bag and the ship as a whole. As the purity of the gas directly 
affects the lift of the ship no pains are spared to keep the gas bags 
always in the best possible condition. 

In . preparing ship for flight it is first necessary to know how 
large a crew is going to be carried and the length and nature of 
the flight, as knowing this it is then possible to figure out just how 
much gas is needed to give the necessary additional lift, how much 
ballast and fuel must be carried. The officer in charge of the 
operation having figured out just what is necessary, informs the 
Chief Engineer and gas plant how much gas will be needed. Mem
bers of the crew take their respective stations. Gas is taken into 
the ship through a central gassing ·hose about twelve inches in 
diameter with leads off to each gas bag, and comes in directly from 
the holders through large gas mains sunk in the hangar floor. 
Four riggers are detailed to put water ballast aboard as it is needed 
when the lift increases from incoming gas. 

When the ship is gassed, fuelled and ballasted, a very careful 
" lift and trim '' is taken and charts made out showing the amounts 
and location of all fuel and ballast. These charts are posted in the 
control car and are referred to by the operating officers during 
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flight. Engineers finally check and run all engines and the ship is 
ready for flight. hen the ship is ready to go out, the flying crew 
gets on boa.rd, sufficient ballast being discharged to compensate for 
the weight of the ere'' taken on board. As soon as the ship is 
clear of the hangar the ship's nose is turned into the '' ind, in which 
position it is guided to the desired point for taking off. 

The ship in flight is operated as far as possible along the lines 
of seagoing operation and orders are gi ·en and watches stood and 
relieved similarly. In the present hips where the radio cabin is 
in the control car there is also a radio operator always on watch 
In the power cars there is one engineer always on watch. Orders 
from the control car to power unit9 are transmitted by engine tele
graph similar to ship engine telegraphs but especially designed for 
airships. 

'leals are served at regular times. There are two cookers at
tached to two of the power units and hot coffee or chocolate and a 
certain amount of hot food can be served. One of the crew is 
assigned as cook, and he prepares and serves the meals. In land
ing, which is done at a set time as received by radio from the Sta
tion or Base, the crew are piped to landing stations where they 
remain with as little movement as possible while the ship is put in 
trim and its buoyancy checked and regulated. The station is 
radioed for the ground wind, its direction, the temperature, and 
barometric pressure which, when received, enable the Captain to 
make the necessary landing calculations. 

The following is the personnel of the Z.R.-2: 

OFFICERS 
*L. H. MAXFrELD, Comdr., USN.

Commanding Officer 
V. N. BrEG, Lieut. Comdr., USN. 

*E. W. CoJL, Lieut. Comdr., USN. 
*H. W. HoYT, Lieut., USN. 
*R. W. PENNOYER, Lieut., USN. 
*C. G. LITTLE, Lieut., USNRF. 
*T. B. NuLL, Lieut., USNRF. 
*J. B. LAWRENCE, Lieut., USNRF. 
*A. R. HouGHTON, Lieut., USNRF. 
*Pilot. 

*M. H. EsTERLEY, Lieut., USNRF. 
W . R. TAYLOR, Lieut. (MC), USN. 
J. H. KYGER, Lieut. (SC), USN. 

*J. H. HYKES, Ensign, USN. 
*W. J. MEDUSKY, Ensign, USN. 
*S. S. HALLmURTON, Ch. Mach., USN. 

H. T. DYER. Comdr., USN. (special 
representative Bureaus of Engi
neering and Construction and Re-
pair). · 

ENLISTED MEN 
ALLER, c. I. 
BROOM, c. H. 
BURNETT, J. c. 
CARLSON' A. E. 
CHRISTENSEN, H. 
COLLIER, J. H . 
COLEMEN' L. K. 

CBM CASS, c. w. 
CMM (A) CoLLINs, G. F. 
CY CooNs, R. M. 
CQM (D) CROWL, L. E. 
CQM (D) CuLLINAN, J. W. 
CCM (A) CUTLER, F. H. 
CMM (A) DEEM, c. M. 

CMM (A) 
CR (R) 
CMM (A) 
CMM (A) 
CMM (A) 
Y-3 
MM-I (A) 



216 

DICKERSON, T. D. 
DowNs. E. S. 
FRANK, c. w. 
GALATIAN, A. B. 
HANCOCK, ]. T. 
HARRIGAN, ]. ]. 
HECKBERT, C. A. 
HEGEL, M. c. 
JONES, R. 
JuLIUS, W. 
KNIGHT, s. H. 
LAY, M. 
LAMKEY, W. A. 
LEONARD, ]. ]. 
LEWIS, E. c. 
LoFTIN, A. L. 
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CMM (A) 
CPM 
QM-I (D) 
CMM (A) 
CMM (A) 
CQM (D) 
BM-I 
Y-J 
MM-r 

CMM (A) 
QM-I 
CBM 
CMM (A) 
CQM (D) 
CQM (D) 
MMI (A) 

McCARTHY, ]. F. 
McCAULEY, C. ]. 
MooRli!ANN, F. F. 
O'CLAIRE, H . H. 
PECKHAM, F. L. 
PETTIT, A. 
RussaL, W. A. 
SHlE.LDS, S. 
STEELE, w. J. 
STEVENs, L. T. 
THOAMS, T. L. 
WALKER, N. c. 
WATERMAN, ]. E. 
WELCH, G. 
RILEY, E. M. 

Q MI (D) 
MMI (A) 
CMM (A) 
CB M 
CQM (D) 
CBM 
CMM (A) 
CCM (A) 
CMM (A) 
CMM (A) 
CQ M (D) 
QM-3 ( D) 
E-r (R) 
Ci\IIM (A) 
CY 

SUMMARY OF WORK AT NAVAL AIRCRAFT FACTORY 

The annual report of the Chief of the Bureau of Construction and Repair, 
for the fiscal year 1920, states with regard to the Naval Aircraft Factory: 

"Experimental and research work along various lines has continued at a 
somewhat limited pace during the year, due to curtailment of appropriations 
and consequent reduction in personnel." 

During the year, four more flying boats of the N.C. type, which crossed the 
. Atlantic, were built, and two more are under construction. The Bureau al so 

undertook the development of a design for a seaplane larger than any in 
existence, a 6o,ooo pound flying boat. The design embodies several new fea
tures, including metal wing structures and a unique power plant of nine 
Liberty engines in three groups, each group being geared to a single propeller. 

During the year work progressed on the construction of a 1,940,000 cubic 
foot rigid airship similar to the German L.-49 class. 

A series of F .-5 boats drawn from store has been altered in an effort to 
determine possible improvements as follows: one boat fitted with folding 
wings, one with tandem Liberty engines, one with streamline wire, one with 
new type of bottom, one with fireproof wings, and one with a well for a 
mapping camera. 

AERONAUTICAL ACTIVITIES, BUREAU OF ENGINEERING 
In -an endeavor to provide a suitable power plant for aircraft of apparently 

ever-increasing size, the bureau has taken up the question of multi-engined 
power plants driving a single propeller with a view to using either a single 
unit of this type in large aircraft, or a number of such units. During the 
year, such units were under development and construction, the types devel
oped including those suitable for installation in both seaplanes and airplanes 
and types for installation in rigid or non-rigid airships. 

Aviation may very shortly expect to have available air-cooled engines of 
domestic manufacture equal in performance to· the better types of water-cooled 
engines now in use. 

There have been interesting developments in composition, metal and vari
able pitch propellers. 

The development in radio has been mainly along the following lines: light
ening of apparatus, improvement in receiving facilities, elimination of con
fusing noises, ' improvement of inter-communication. 



MARir E CORPS 

MARl E CORPS OFFICERS 0 . ACTIVE DUTY AS QUALIFIED 
NAVAL AVIATORS 

MAJOR S. 

Alfred A. Cunningham. 
Thomas C. Turner. 
Francis T. E vans. 
Roy S. Geiger. 

C.·\PTA! N S. 

Robert J . A rchibald. 
David L. S. Brewster. 
Benjamin Goodman. 
V\ alter E . McCaughtry. 
George V\f . Ivlartin. 
Harvey B. Mims. 
J ohn A. M innis . 

rthur H. Page, Jr. 
Russell A. Presley. 

F IRST LIEU TE N AN TS. 

Basil G. Bradley. 
Kenneth B. Collins. 
F rank H. Fleer. 
Harold C. Major. 
Francis P. Mulcahy. 
Stanley H. Ridderholk. 
Ford 0. Rogers. 

Thomas R. Shearer. 
SECOND LlEU TEN AN TS. 

Amos P. Booty. 
Hayne D. Boyden. 
W alter V. Brown. 
Arthur L. Caperton. 
Franklin G. Cowie. 
Guy B. Hall. 
Donald E . Keyhoe. 
Goodyear W. Kirkmall. 
Duncan Vv. Lewis. 
Edw. G. MacFayden. 
George L. Murray. 
Herman J . Norton. 
Horace D. Palmer. 
Jacob F. Plachta. 
Eugene Rovegno. 
Lawson H . Sanderson. 
Christian F. Shilt. 
Russell L Stephens. 
Leo Sullivan. 
Harold H. Titus. 
Sherman H. Zea. 

AVIATION STATIONS OF MARINE CORPS 
Marine Flying Field, 

Marine Barracks, 
Quantico, Va. 

Marine Flying Field, 
Marine Barracks, 

Parris Island, S . C. 

Marine Aviation Force, 
Santo Domingo City, 

Squadron "E," 
Marine Aviation Force, 

Port au Prince, 
Republic of Haiti. 

D.R. 

Squadron " D," 
A flying field similar to the one at Quantico is being established at San 

Diego, California. 
Enlisted personnel for Aviation are trained at Aviation Mechanics School, 

Great Lakes, Ill. 
On account of the flying field at Quantico not being completed some officers 

have been sent in the past to the U. S. Air Service Field at Arcadia, Fla., for 
advanced training. 

OFFICERS AND ENLISTED MEN IN MARINE CORPS 

As of November 1, 1920, there were 1,034 officers and men in Ma~ine Corps 
Aviation, of which 58 were officers, 4 warrant officers and 972 enltsted men. 
There are 28$ Marine officers qualified as naval aviators. 
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AERONAUTICAL BOARD 

The object of this Board is to prevent duplication, and to secure coordiua
tion in Aviation matters of the A rmy and the Navy, to draw plans for new 
projects, for the construction of aircraft, for experimen tal stations, for 
coastal air stations , for stations to be used jointly by the Army and the 
Navy, or for extens ive additions thereto. 

The membership of the Aeronautical Board is as follows: 

ARMY. NAVY. 
Major General Chas. T. Menoher, 

U. S. A., Chairman. 
Lt. Col. ]. E. Fcchet, A. S. 
Lt. Col. A. W. Fuller, A. S. 

Captain Thomas T. Craven, U. S. 
Commande r ]. C. H unsaker, . S. N. 
Commander W. S. Pye, U. S. N. 

WORKING COMMITTEE 
Lieut. George C. Tinsley, A. S. Comm. Vaughn K. Coman, U. S. N. 

TECHNICA L COMMITTEE 

OPERATIONS, HEAVIER-THAN-AIR 

Captain H. E. Hartney, A. S. Comm. Kenneth Whiting, . S. N. 

OPERATIONS, LIGHTER-TH AN-A IR 

Major P . E. Van Nostrand, A. S. Lieut. Comm. Z. Lansdowne, U. S. N 

DESIGN AND CONSTRUCTION, HEAVIER-THAN-AIR 
Maj .. Henry W. Harms, A. S. Comm. H. C. Richardson, U. S. N. 

DESIGN AND CONSTRUCTION, LIGHTER-TH AN - AIR 
Major G. E. A. Hallett, A. S. Lieut. Com. G. Fulton, U. S. N. 

AERO N AUTICAL POWER PLANTS 
Major H. S. Martin, A. S. Lieut. Comm. S. M. Kraus, U. S. N. 

SECRETARY 

Lieutenant A. ]. Clayton, A. S. 

The name of the Board, which had formerly been the Joint Army and 
Navy Board on Aeronautics, was changed by the Secretary of \Var and the 
Secretary of the Navy on December 29, 1919, to "The Aeronautical Board." 
Shortly after this the Joint Technical Board on Aircraft Except Zeppelins 
was di ssolved and its functions taken over by the Aeronautical Board. Ten 
officers, five from the Army and five from the Navy, were then assigned to 
the Aeronautical Board as a Technical Committee in connection with the 
drawing up of projects for the development of aeronautics and air stations. 
The addition of the Technical Committee brought the number of officers 
assigned to the Board to a total of nineteen. 

During the past year the Aeronautical Board has considered and made 
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recommendations upon m any questions concerning the aeronautical work 
of the rmy and 1 avy dealing with policy, production, purchase and sale of 
materi al , election and con struction of aeronautical sites and bases, training, 
opera tion s, and the general functions of aircraft, with a view to securing 
coordinat ion and preventing duplication of activ ities wherever possible. 

A mong the impo r tant recommendations recently made by the Board is the 
general pol icy relating to the use of Governme.nt landing fields and facilities 
by civil and commercial a ircraft, which provides for the use of landing fields 
fo r emergency purpose s, but does not permit of the use of such a field as a 
base fo r th e operation of commercial aircraft. 

THE HELIUM BOARD 

T he Helium Board (Army and N a y) in connection with the Bureau of 
Mines 1 has continued its development of and experiments with helium gas, 
for use in fu tu re lighter-than-air operations by the Army and Navy Air 
S ervices. Colonel C. DeF . Chandler, A. S., U. S. A., and Commander A. K. 
Atkins, '. S . ., constituted the membership of the Helium Board in 1920. 

1 See al so Bureau of Mines report in Appendi-x. 



THE AIR MAIL 

PERSONNEL 

Otto Praeger, Second Assistant Postmaster General. 

Major L. B. Lent, Supt. Charles I. Stanton, Supt. Carl F. E gge, Supt. of 
of Engineering. of Flying Operations. Mail Transportation. 

D. B. Colyer, pilots, etc. 
J. C. Edgerton, radio. 
Charles Fay, inspection. 
G. L. Conner, Chief Clerk. 
E. W. Majors, Chicago 

Repair Depot. 
C. A. Parker, Bustleton 

Repair Depot. 
E. J. Scanlon, Newark 

Supply Depot. 

DIVISION SUPERINTENDENTS 

P. W . Smith, Hazelhurst Field, 
Supt. New York-Cleveland-Wash. Division . . .. .. Hempstead, L. I., N.Y. 

J, E. Whitbeck, Air Mail Field, 
Supt. Cleveland-Chicago Division . . . . . . . . . . . . . . . . Cleveland, Ohio. 

E. W. Majors, Air Mail Field, 
Supt. Chicago-Omaha Division. . . . . . . . . . . . . . . . . . Maywood, Ill. 

C. F . Egge, Air Mail Field, 
Supt. Twin Cities-St. Louis Division. . . . . . . . . . . . Minneapoli s, Minn. 

A. R. Dunphy, Air Mail Field, 
Supt. Cheyenne-Salt Lake Division.. . . .. . . ... . ... Cheyenne, Wyo. 

J. A. Jordan, Air Mail Field, 
Supt. Pacific Division . ..... .. .. . .. .. .. .. . ........ Reno, Nev. 

AIR MAIL PERFORMANCE 
MILES PERFORMANCE LETTERS 

MONTH. FLOWN. PER CENT. CARRIED. COST. 
I9I8 

May (IS days) ..... . . .. ..... . 5,324 78.87 190,000 $ 3,682.!1 
June • • •••••••• • ••••••• 0 •• •••• 10,685 94-97 523,240 9,922.71 
July •••• 0 •• • •• ••• 0 •• 0 ••• •• • •• II,855 97-57 678,68o 10,001.46 
August •• • •• •• • 0 0 •• 0 •••• 0 • • 0 . II ,g84 99-96 663,520 9,555.67 
September • 0 • • •••••••••• 0 ••• 0 10,900 100.00 6o8,ooo 9,638.74 
October •• • • •• •••• • •• •• 0 ••••• • II ,617 g8.68 671,520 9.84!.76 
November •••• 0 •••••• • • • •••• • II,II8 g8.07 674,100 10,673-68 
December •• • •• • •••••••• 0 •••••• 8,415 77-23 711 ,120 13,300-46 

81,8g8 93-17 4,720,240 $76,6r6.59 
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MONTH. 

MILES PERFORMANCE LETTERS 

FLOWN. PER CENT. CARRIED. 

1919 
January . .. .... . . ..... ... .. .. . 
February . . . .. ..... . ...... . . . . 
:N1arch .. . . .. ......... . ..... . . 
April . .............. ... .. ... . 
May ... . . ....... . . . ... . ... . . . 
June ............... . ... . .. . . . 
July .... . .. . . ..... ... ...... . . 
Augu st . . .. ............ · ..... . 
September .. . ... . ......... .. . 
October ... . . . .. . ... ......... . 

ovember 
D ecember 

9,653 
9,307 

I0,6gg 
II , IOS 

22,578 
30,835' 
56,577 
s8,02.2 
56,3~ 
50,437 
41,757 
35',782 

393,o6o 
1920 

J anuary . .. ................ .. . 33,952 
Februa ry (Hardest winter) ... 32,647 
March . . . . . . . . . . . . . . . . . . . . . . . 37,861 
April ... .. . .. . ... ... .... ..... 41,8gb 
1\tlay . . .... ...... ..... . ...... . 54,132 
June . . .. . ....... . ...... . ... . . 49,867 
July ..... ... ... . .. ...... ..... . 74,002 
August . .. . .. ... .. . ... ... . ... 116,023 
September . . ..... . .. . ...... · . . . 
October ... ..... .. . .. .... .... . 
N ovember . ..... . .. . . .. ...... . 
December ..... . ...... . .... . .. . 

440,374 

191to . .. . .. .. . ...... .. . . . 81,8g8 
1919 ................... -393,o6o 
1920 . .. ... . ........... .. 440,374 

915,332 

8z.oo 
88.18 
92-59 
95.o6 
96.92 
99-65 
96-04 
g8.4J 
g8.6o 
86.27 
86.91 
73.61 

6g.83 
71.02 
77-25 
86.16 
90-72 
69-74 
96-39 

93-52 

93-17 
9I.l8 
93-52 

92.62 

PLANES· IN SERVICE 

724,200 
619,500 
701,240 
667,c&:l 

l,o65,o6o 
1,425,88o 
1,948,100 
2,274.8oo 
2,227,5'20 
2,203,8oo 
2,163,300 
1,649.840 

1,725,000 
IA8g,68o 
1,694,440 
1,682,640 
2,044,4&> 
2,300,200 
2,576,040 

4,7210,240 
17,670,500 
13,752,4&> 

36,143,220 

COST. 

$13,741.58 
13,645.16 
13,88o.29 
13,Sl644 
1·7.715.66 
30,8gi.62 
41,134-36 
40,614-59 
34,861.53 
35,00g.03 
31,127.s8 
33.909·86 

$320,647-70 

52,55'1.66 
46,ocJ<p2 
44,725'.71 
55.343-40 
57,004.83 
&>,2109-43 
85,993-59 
70,074-30 

$491,907.04 

$76,616.59 
320,647-70 
491,907-04 

$889,171.33 

NUMBER NUMBER 

HORSE MAIL IN 

TYPE ENGINE POWER. CAPACITY. SERVICE. 

ON 
ORDER. 

None 
None 
None 

Curtiss J. N.-4-H . . . • Wright Engine... 150 
Standard J. R.-1-B .. . Wright Engine... 150 
Curtiss R.-4-L ... ..... Liberty-12 . . . . . . . 400 
D. H.-4 Remodeled .. Liberty-12 . . . . . . . 400 
Twin D. H .......... 2 Liberty-6.. . .... 400 
Curtiss H. A ......... Liberty-12 . . . . . . . 400 
Glenn L. Martin ..... 2 Liberty-12...... 8oo 
Junker (J. L.-6) .... B. M. W . . . . . . . . . zoo 
L. W. F. (type V) .. Isotta Fraschini .. , 250 

200 lbs. 7 
200 lbs. 7 
400 lbs. 17 
400 lbs. 40 
6oo lbs. 210 
8oolbs. 2 

1500lbs. 3 
1000 lbs. 4 
soo lbs. 1 

12 
None 
None 
None 
None 
Pending 
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LIST OF AIR MA IL FIELDS 
PLACE. FrELD. H ANGARS. 

Washington, D. C. .. . .. . College Park, Md. Field 
leased- exclusive use. Owned by P. 0. Dept. 

Philadelphia, Pa. . . ... . Bustleton , Pa. Field leased 
-exclu sive use. Owned by P. 0 . Dept. 

New York, N . Y ....... Curtiss Field, Hempstead, 
N . Y. Use of field leased 3 Hangars, 6o' X 100', 

from Curtiss Ae roplane leased from Curtiss 
and Motor Corp. Corporation. 

Newark, N. ] . ......... Heller Field, Newark, N. }. Hangar owned by P . 0. 
Nominal rental for field Dept. 
-exclusive use. 

Bellefonte, Pa. . ....... Nomjnal rental for field- Hangar 6o'X roo' owned 
exclusive use. by P . 0. Dept. 

Clarion, Pa. . .. . . .. .... ( E mergency ) Municipal Municipal Hangar, 6o' 
field -nominal rental. X6o'- nominal rental. 

Cleveland, 0 .. ... .... . . Nominal rental for use of Hanga r roo' X roo' 
Glenn L. Martin Field. owned by P . 0. Dept. 

Bryan, 0 ..... .. . . .. . ... Field leased, nominal rental , Hangar 8o'X roo' leased, 
exclusive use. nominal rental, exclu

stve use. 
Chicago, Ill. ..... . . .. .. Maywood, Ill. Field leased .. 3 Hangars 90'X roo' 

owned by P. 0 . Dept. 
Rantoul, Ill. ... .. .. . . . . Chanute Field (Army Air No rental for hanga r 

Service) . No rental. (Army Ai r Service.) 
St. Louis, Mo . . ........ No rental for fi eld -mu- Owned by P. 0. Dept. 

nicipal. 
La Crosse, Wise ...... . Municipal field- no rental.. Municipal hangar ~ no 

Minneapolis, Minn. . ... Field owned by Twin 
Aero Corporation. 
exclusive use. 

rental. 
City Owned by Twin City 
Not Aero Corp, exclusive 

use of hanga·r. Nom
inal rental. 

Iuwa City, Iowa .. .. ... Public Field- no rental ... 1 Hangar, 6o' X roo'. 
Omaha, Nebr ........... Public Field- no rental. .. Exclusive use of 

H angar, roo' X roo'. 
North Platte, Nebr. ... ·Public Field- no rental .. . Exclusive use of 

Hangar, 8o' X90'. 
Cheyenne, Wyo. · · · · . · · ·Public Field- no rental ... Exclusive use of 

Hangar, 8o' X90'. 
Rock Springs, Wyo.·· ·Public . Field- rw rental. .. Exclusive use of 

Hangar, 8o' X90'. 
Salt Lake City, Utah· · · ·Public Field- no rental ... Exclusive use of 

Hangar, 8o'Xroo'. 
Elko, Nev. · · · · ········Public Field..:_:.. no rental. .. Exclusive use of 

Hangar, 6o'X roo'. 
Reno, Nev. . ........... Public Field- no rental ... Exciusive use of 

Hangar, 6o'X roo'. 
San Francisco, Cal. .... Public Field- no rental ... Exclusive use of 

Hangar, 8o' X roo'. 
Washington (College Park) and Newark Fields used by the New York

Washington Route. 

I 

I 
·I 
I 
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Philadelphia ( Bustleton) is the Eastern Repair Depot. 
Rantoul (Chanute F ield ) and St. Louis Fields used by the Chicago-St. Louis 

Route. 
L aCrosse and ?vlinn eapolis-St. Paul Fields used' by Chicago-Twin City Route. 
Ch icago (Maywood ) is also the V\ estern Repair Depot. 

TR SCO NTI NE NT AL AIR iii'IAIL CONTROLS 

Curtiss Fie ld. Long lslaud, 1\ ew York -
Bellefonte, Pa ... . .. .. . ..... . ... .. . ... .... . 
Clarion, Pa. . . . . . .. ........ .. . .. ... . . . . ... . 
Cleveland, Ohio . ..... .. .. .... .. . . ... .. . .. . 
Bryan, Oh io ... . . . . . . . . ... .. . .. .. . .. .. .. . . 
Chicago, Ill. . .......... . . . .. . . ...... .. .. . . 
I owa City, Iowa ... ... .... ...... .. . ...... . 
Omaha, Nebr. ... . . .. . . . . ..... . ... .... . .. . . 

orth Platte, 1 ebr. . .. ... . . .. ... .... ..... . 
Cheyenne , Wyo. . . .. . ...... .. . . .. . .. ... . .. . 
Rock Springs, Wyo . . . .. .... .. . . .......... . 
Salt Lake City, tah .... ... . . .. ... ... . ... . 
E lko, Nevada .. ... . . .. ....... . ...... ... .. . 
Reno, Nevada . ... . . . .. . . ... .. .. ... . .. . . .. . 
Sacramento, Calif. ......... ............ . . . 
San Francisco, Cali f. . .. . ...... .. .. ... ... . 

Totals ......................... . ... . . . 

Field Dista1Ke. 
230 miles 
100 miles 
100 miles 
I6S miles 
ISS miles 
191 m.iles 
233 m.iles 
248 miles 
20S miles 
237 miles 
163 miles 
23S miles 
200miles 
97 miles 
92miles 

26sr miles 



MISCELLANEOUS GOVERNMENTAL 

FOREST FIRE PATROL RECORD 

MATHER FIELD, CALIF.: (From May 17th, 1920.) 
Number of patrols. . .................. . ...... . . .. . 120 
Area covered ........ . .. . . .. ...... . ... . ...... . .... 1,693,735 sq. miles. 
Flying time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 r hours. 
Fires discovered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IJ7 
Number of planes in commission July Jist..... .... 5 

RED BLUFF, CALIF.: (From May 20th, 1920.) 
Number of patrols. . .................. . .. . ........ 1JS 
Ar~a co~ered ....... . ....... . .. . ..... . ........... . 1.456,36o sq. miles. 
Flymg t1me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .372 hours. 
Fires discovered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Number of planes in commission July 31st. . .. . .. .. 6 

FRESNO, CALIF.: (From l'vlay 16th, 1920.) 
Number of patrols.. . ... . .... . ................. . .. 124 
Area covered ............ . .. . .. . ......... . . . ..... . r ,2J5,000 sq. miles. 
Flying time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4J9 hours. 
Fires discovered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Number of planes in commission July Jist......... 4 

MARCH FIELD, CALIF.: (From May 20th, 1920.) 
Number of patrols ... . ..... . .. . . . .. . ............. . IJ8 
Area covered .... . .... .. ....... .. .. . .......... ... . 8oi,I7I sq. miles . 
Flying time .. . . . .. . .... . .. . .......... . . .. ........ . 500 hours. 
Fires discovered .......... . ........ . ............ . 40 
Number of planes in commission July Jist .... . ... . 4 

MEDFORD, OREGON: (From July 1st, 1920.) 
Number of patrols ........... . ... . ............. . . . 29 
Area covered .. . .... . . . . . ....... . .. . ....... . ... . . . J45",18o sq. miles. 
Flying time ............ . .......... . .... .. .. .. ... . . 110 hours. 
Fires discovered ....... . ........................ . 25 
Number of planes in commission July 31st. ....... . 4 

EuGENE, OREGON: (From July rst, 1920.) 
Number of patrols ......... . .......... . .......... . 39 
Area covered .................................... . 715,645 sq. miles. 
Flying time ............. .. ......... . .. . .......... . 163 hours. 
Fires discovered ............... . ....... . ........ . 92 
Number of planes in commission July JISt. ....... . 6 
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U. S. COAST GUARD 

(Treasury Department) 

CoMMAN D ... NT, CoMMODORE \ • •• E. R.EvNoLns, U. S. C. G. 
(a) ide for Aviation, Coast Guard Headquarters, Vvashington. 

Lieut. Comm. Stanley V . Parker, U. S. C. G. 
(b) Commanding Officer, Coast Guard Aviation Station, Morehead City, N. C. 

Lieut. Commander (E) C. E. Sugden, U. S. C. G. 
O ffi cers on duty at Aviation Station, Morehead City. 

Lieut. Comm. Robert Donohue, U. S. C. G. 
Lieut. Comm. E. F. Stone, U. S. C. G. 
Lieu t. Comm. E . F. P almer, U. S. C. G. 
Gunner C. T. Thrun, U. S. C. G. 
Gunner J . H . Earle, U. S. C. G. 
Mach inist W . S. Anderson, U. S. C. G. 

Officers Qualified for Aviation Duty. 
Flight. 

Lieut. Comm. Stanley V . Parker, U. S. C. G. 
Lieut. Comm. P. B. Eatol), U. S. C. G. 
Lieut. Comm. E. A. Coffin, U. S. C. G. 
Lieut. Comm. C. E. Sugden, U. S. C. G. 
Lieut. Comm. Robert Donohue, U. S. C. G. 
Lieut. Comm. E. F. Stone, U. S. C. G. 
Lieut. Comm. W. P. vVishaar, ·. S. C. G. 
Lieut. Comm. C. C. Von Paulsen, U. S. C. G. 
Gunner C. T. Thrun, U. S. C. G. 

Iachinist vV. S. Anderson, U. S. C. G. 
Engineering. 

Lieut. Comm. (E) N. B. Ha11, U . S. C. G. 
Lieut. (E) E. F. Palmer, U.S. C. G. 
Gunner J, H. Earle, U. S. C. G. 

(c) The complement of the Aviation Station is fixed at present at 31 enlisted 
men. 

THE PUBLIC HEALTH SERVICE 

(Treasury Department) 

The Public Health Service, Treasury Department, controls the entry into 
American ports of civil aircraft. In the case of an aircraft leaving a foreign 
country, the pilot of such a craft must secttre an American consular bi11 of 
health front the American consul at the port of departure, and at the port 
of arrival must pass quarantine inspection as for maritime carriers. For this 
purpose the United States quarantine regulations on October 22, 1920, have 
been amended as fo11ows by the Secretary of the Treasury:-

Paragraph 2 is amended to read as fo11ows: 
"2. Masters of vessels or aircraft clearing from or leaving any foreign 

port or any port in the possessions or other dependencies of the United 
States for a port in the United States or its possessions or other dependencies 
must obtain a bill of health, in duplicate, signed by the proper officer or 
officers of the United States as provided for by law, except as provided for 
in paragraph 3-" 

Paragraph 47 is amended to read as follows :-
" 47. The form of certificate which shall be issued to a vessel or aircraft 
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when released from quarantine shall be prescribed by the Surgeon General of 
the Public Health Service, and shall embody the statement that the vessel 
or aircraft has in all respects complied with the quarantine regulations pre
scribed by the Secretary of the Treasury, and that in the opinion of the quar
antine officer it will not con vey quarantinable disease, and th at said vessel 
or aircraft is granted free or provisional pratique to enter her port of des ti
nation, the name of which is to be embodied in the blank." 

SUB-COMMITTEE O N COMM ERCIAL AVIATION 

OF 

ECONOMIC LIAISO .. T CO:MMITTEE, 

REPRESE N TI NG 

DEPARTMENTS OF THE GOVERNM ENT 

AND 

CIVILIAN ACTIVITIES. 

This committee, although without official standing, has endeavored to fur
ther aeronautics by discussing co-ordination of the various activities, gather
ing information and discussing current problems concerning the art. 

THE MEMBERSHIP 

Dr. R. S. MacElwee, Dept. of Commerce, Washington, D. C. (Chairman.) 
W. R. Manning, State Department, Washington, D. C. 
S. S. Bradley, Manufacturers Aircraft Association, 501 Fifth Ave., N. Y. C. 
Capt. M. S. McCollough, U. S. A., Air Service, War Department, ·washing-

ton, D. C. 
Comm. V. K. Coman, U . S. N., Navy Department, Washington, D. C. 
Capt. Stanley V. Parker, Coast Guard Headquarters, Washington, D. C. 
John M. Lyon, Bureau of Immigration, Department of Labor, Washington, 

D. C. 
]. C. Edgerton, Air Mail Service, Post Office Department, Washington, D . C. 
Capt. L. W. Miller, U . S. A., Air Service, War Department, Washington, 

D. C. 
Dr. L. ]. Briggs, Bureau of Standards, Washington, D. C. 
Maj. H . M. Hickam, U. S. A., Air Service, War .Department, Washington, 

D.C. 
Ernest C. Corkhill, Division of Customs, Treasury Department, vVashington, 

D.C. 
George W. Lewis, National Advisory Committee tor Aeronautics, Washing

ton, D. C. 

BUREAU OF FOREIGN AND DOMESTIC COMMERCE 

(Department of Commerce) 

The Bureau of Foreign and Domestic Commerce of the Department of 
Commerce has for some time been gathering information on commercial 
aviation, a considerable part of .such material consisting of reports sent in 
by American consular officers in compliance with circular instructions and 
questionnaires prepared by the Bureau and issued through the Department 
of State. A request for information on commercial aviation has also been 
addressed to the commercial attaches of the Department of Commerce in a 
number of foreign countries, particularly for such information on the sub-

~~~-~· -~-~-~ - - ~-~---- -- - -~·~ ·-·~~--- - - - - - - ·-~ - - - -
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je t as may not be accessible to or not likely to be transmitted by consular 
office rs. 

BUREA . OF STAN DARDS 

( Department of Commerce) 

T he B ureau of Standards has for some ti me closely co-operated with the 
a ir se n ·ices o f both the A rmy and · a\ry. Its altitude laboratory, const ructed 
at the time the nited States entered the \Var, was for a long time the only 
plant of th is kind in exi stence. It is so designed that the engine to be tested 
may be enclosed in an airtigh t concrete chamber from which the air and 
exha u t gases a re remo\·ed by means of a vacuum pump. At the same time 
the tempe ra ture of the air en te ring the carburetor and \vithin the chamber 
itself i reduced by a refrigerating plant so that the atmospheric conditions 
met with at any desired altitude up to about 35,000 feet may be duplicated. 
Complete equipment is pro \·ided f or measuring the horsepower output of the 
engine as well as the temperatures and pressures at various points. 

A very complete investigation of ignition appliances used in connection 
w ith aeronautic eng ines was started during the war and has been continued 
since th at time. It has included the testing of all the commonly-used types 
o f spa rk plugs, mag netos, and battery systems of ignition. A special spark 
plug po rcela in was developed which possesses properties rendering it superior 
to the o rdinary form s of re fractory material. 

T he performance of aircra ft radiators. particularly as regards their head 
r esistance, is of g reat importance in aeronautic work. This was thoroughly 
investigated and specimens o f almost all the standard types of radiator core 
were tested, not only for head resistance, but for efficiency as heat dissipat
ing devices. 

A wind tunnel with an interior dimension of 54 inches was constructed 
early in the war and many tests of model aerofoils, drop bombs, and of the 
head resistance of r adiators have been conducted. X fore recently a some
w hat similar tunnel in which a much higher wind speed may be secured has 
bee11 completed and the work has been continued. 

A special section of one of the scientific divisions is devoted to the investi
gation and testing of ae ronautic instruments. Its work has included assist
ance to manufacturers in the design of special instruments required for 
airplanes and dirigibles, in the te sting and output of aeronautic instrument 
factories, and in the collection of info rmation pertaining to domestic and 
foreign aviation instruments. A g reat many reports were issued to the 
military ser vices during the war and since that time. 

The Bureau's work in connection with aeronautic engines, ignition sys
tems, and radiato r s witl be found to be completely covered in the series of 
publications of the National Advisory Committee for Aeronautics. Reports 
on the aeronautic instrument work have been issued in temporary form 
directly from the Bureau. 

The optical division of the Bureau aided in the development of special 
ultra-violet sensitive plates for use in airplane photography and these have 
given extremely satisfactory results. 

The testing of all sorts of materials used in airplane construction was 
.carried on during the w ar and is still undertaken quite frequently at the 
request of the government departments. Almost all of the activities of the 
Bureau of Standards affect aviation in one form or another, but the above 
subj ects are those believed to be of greatest importance. 

----- - ---- ----- - ---- ----- - ---- ~---~~---
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FOREST PRODUCTS LABORATORY 
M ADISON, W1s. 

(Conducted by U. S. Forest Service, Dept. o f Agriculture.) 
The laboratory employs some 200 persons, including a la rge technica l staff. 

Scientific investigation is carried on along many lines of g reat interest to 
the aircraft industry- strength tests, kiln drying, wood preservation, chem
ical products, etc. The laboratory makes the result of its labors available 
to the public as quickly as possible. It is in constant touch with various 
industries. 

BUREAU OF MINES 

(Department of the Interior) 

The aeronautical work of the Bureau of Mines, Department of the Interior, 
consists mainly in the development of helium production for use in ligh~er
than-air craft, which work is being carried on in conjunct ion with the Hehum 
Board of the Army and Navy.1 

The development of a process whereby helium, a non-inflammable gas, for 
use in lighter-than-air craft, can be produced in quantities and at a compara
tively low cost, constitutes one of the greatest single contributions of . the 
United States to the science of aeronautics. Experimental work on hehum 
production was started by the Bureau of Mines in 1917, when an aJlotment 
of $Ioo,ooo, half each from the Army and Navy, recommended by the ~ircraft 
Production Board, became available for this purpose. At that tune not 
more than !00 cubic feet of helium had been isolated in the whole world 
and the cost of one cubic foot was approximately $1,700, which was abso-
lutely prohibitive for use in balloons and airships. . 

However, as helium is non-inflammable and its lifting power is but slightly 
below that of hydrogen, about 92 per cent, the quantity production of helium 
at a low cost was considered extremely desirable for war service, for it 
would have eliminated the fire risk of observation balloons and airships. 

Therefore, upon our entry into the war three expe~;imental plants for the 
production of helium from natural gas obtained from the Petrolia pool , at 
Petrolia, Tex., were erected. The operation of these plants was attended by 
great ~uccess, for at the time of the Armi~tice altogether 22s,ooo cubic feet 
of hehum had been produced, 147,0<X> cubtc feet of which was ready for 
shipment to the battle fronts . This gas was produced at a cost of about 39 
cents per cubic foot- a most remarkable reduction in price. 

As the result of this success of the experimental helium plants, for which 
the Bureau of Mines, and in particular its chief metallurgist, Dr. Frederick 
G. Cot~rell, together with the Linde Air Products Company, were mainly 
responstble the Navy Department decided to erect at Fort Worth, Tex., a 
large helium production plant employing the Linde process. This plant com
menced operation on November 5, 1920, and expects to produce helium at a 
cost of about 5 cents per cubic foot. 

Two of the original experimental helium plants have been dismantled, but 
in the third plant experimental work is being vigorously pursued by the 
Bureau of Mines, employing a process entirely different from that used by 
the Navy, which, it is expected, will further reduce the production cost of 
helium. 

A helium research laboratory is now being erected at Washington, D. C., 
1 See also Helium Board Report in Appendix. 
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on fu nds supplied jointly by the Army and a\·y. This plant will be in charge 
of the Bureau of l\[ ines and it s particular funct ion will be the study o f the 
propertie of gase and liquids under low temperature conditions with par
ticular reference to helium and its separation from natural gas. 

THE NATIO AL AD ISORY COMl\ifiTTEE FOR 
AERON TICS 

2722 Navy Building, \ ashington, D. C. 

ORGANIZATIO N 

CH ARLES D. ALCOTT, Sc.D ., Chairma_n 
S. \• ·. STR\TTON, Sc.D ., S ecretary 
JosEPH S. AMES, PH.D., Chairman, Executive Committee 

Maj or TH URMAN H. BANE, .S.A. CHARLES F. MAR\"l N, M.E. 
Captain T. T . CRAVEN , U.S.N. 1\Iaj. Gen. CHA S. T. 1\lENOHER, U.S.A. 
\ JLL JAM F. D "RAND, PH.D. lVh cHAEL I. P P l K , PH.D. 
JoHN F. HAYFORD, C.E. Rear Admiral D. W . TAYLOR, U.S.N. 

0RH LLE \ RIGHT, B.S. 
Executive Officer, G. Vv. LE\\ IS 
Ass istant Secretary, ]. F. VICTORY 

During the past yea r the National Advisory Committee for Aeronautics has 
not only exercised it major functions in the fie ld of scientific research in 
aeronautics but has also given much thought and attention to the broad 
general subject of commercial aeronautics, the means of deye\oping it, and 
the governmental measu res that would promote and encourage such develop
men t. 

During the summe r o f 1920, the Committee detailed the leader of its aero
nautical engineerit;~ ta ff, while in Europe, to make obsen ations. The infor
mation thus obtained was made available to the American public through a 
series of special repo rts. One of the indications clearly evident from the 
reports issued by the Committee, is that Great Britain is doing her best to 
assure mastery of the air and with this object in view is devoting considerable 
energy and funds to the development of commercial aeronautics. France has 
subsid ized a number o f aeronautical enterprises. Germany, hampered as it is 
by the peace treaty restrictions, is g iving g reater at tention to the development 
and operation of ai rships rather than airplanes. The Committee's repor ts in
dicate that the prevailing opinion in European countries generally is that 
the people and governments must develop and support commercial aeronautics 
as a vital element of their military policies. 

The National Advisory Committee for Aeronautics emphasizes the need for 
the regulation and encouragement of commercial aeronautics in America not 
only from considerations of wise military preparedness, but also because, 
aside from military considerations, the development of commercial aviation 
will in time yield adequate returns in itself in the form of promoting and 
strengthening means of transportation, advancing the progress of civilization, 
and increasing the national wealth. 

The Committee has proposed to Congress the establishment of a Bureau of 
Aeronautics in the Department of Commerce for the regulation and encour
ap:ement of civil air navigation and has recommended the principle of federal 
aid to the States in the establishment of landing fields throughout the country. 

Two important contributions to the science of aeronautical engineering 
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have been worked out during the past year by the committee's field station, 
known as the Langley Memorial Aeronautical Laboratory. By the use of a 
specially devised accelerometer the stresses developed in an a irplane in Aight 
under different conditions have been very carefully computed. These data 
will be of great aid in the desig-ning of an a irplane to perform under certain 
specified conditions. The problems of stability in an a irplane and of the 
forces acting on the various control surfaces have been s tudied, with the re
sult that knowledge has been gained that permits the more accurate des ign of 
an airplane with assurance of stability and ease of control. 

Under its direction, the altitude chamber was erected a t the Bureau of 
Standards which has permitted experiments to be conducted on a ircraft en
gines under operating conditions found at high a ltitudes. Through the direc
tion and financial support given by the committee to the Bureau of Standards, 
the airplane radiator problem has been solved. 

The most important research conducted in the United States in connection 
with the development of air propellers has been continuously conducted under 
the direction of the committee by Dr. W. F. Durand, of Leland Stanford 
University, member of the committee. 



CO~VENTI0 1 FOR THE REGULATIO OF AIR NAVIGATION 
( October 13, 1919.) 

Amended Te.xt as Signed by the United States of America with Reservations; 

CHAPTER I 

GE ERA L PRI NCIPLES 

ARTICLE 1 

The high contracting Parties recognize that every Power has complete and 
exclusive sove reignty over the air space above its territory. 

F or the purpose of the present convention the territory of a State shall be 
unde rstood as includ ing the national territory, both that of the Mother Coun
t ry and of the colonies, and the territorial waters adjacent thereto. 

A RTICLE 2 

Each contracting State undertakes in time of peace to accord freedom of 
innocent passage above its territory to the aircraft of the other contracting 

tates, provided that the conditions laid down in the present Convention are 
observed . 

Regu lations made by a contracting State as to the admission over its terri
to ry o f the aircraft of the other contracting States shall be applied without 
d istinction of nationality. 

ARTICLE 3 

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

In that case the locality and the extent of the prohibited areas shall be 
published and notified beforehand to the other contracting States. 

ARTICL.E 4 
E very aircraft which finds itself above a prohibited area shall, as soon as 

aware of the fact, give the signal of distress provided in paragraph of 
Annex D and land as soon as possible outside the prohibited area at one of 
the nearest aerodromes of the State unlawfully flown over. 

CHAPTER II 

NATIONALITY OF AIRCRAFT 

ARTit LE 5 
No contracting State shall, except by a special and tempora!"Y authoriza

tion, permit the flight above its territory of an aircraft whtch does not 
possess the nationality of a contracting State. 

231 
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ARTICLE 6 
Aircraft possess the nationality o f the State on the regi ster of which they 

are entered, in accordance with the provisions of Section I. (c) of A nnex 

ARTICLE 7 
No ai~craft shall be entered on the registe r of one of the contract ing States 

unless it belongs wholly to nationals of such States. 
No incorporated company can be registered as the owner of an aircraft 

unless it possesses the nationality of the State in which the a ircraft is reg is
tered, unless the president or chairman of the Company and at least two
thirds of the directors possess such nationality, and unless the company fulfils 
all other conditions which may be prescribed by the laws of the said State. 

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

ARTICLE 9 

The contracting States shall exchange every month among themselves and 
transmit to the International Commission for A ir Navigation referred to in 
Article 34 copies of registrations and of cancellations of registration which 
shall have been entered on their oflicial registers during the preceding month. 

ARTICLE IO 

All aircraft engaged in international navigation shall bear their national.ity 
and registration marks as well as the name and residence of the owne r in 
accordance with Annex A. 

CHAPTER . III 

CERTIFICATES OF AIRWORTHINESS AND COMPETENCY 

ARTICLE II 

Every aircraft engaged in international navigation shall, in accorclance 
with the conditions laid down in Annex B, be provided with a certificate of 
airworthiness issued or rendered valid by the State whose nationality it 
possesses. 

ARTICLE 12 

The Commanding officer, pilots, engineers and other members of the oper
ating crew of every aircraft shall. in accordance with the conditions laid 
down in Annex E, be provided with certificates of competency and licenses 
issued or rendered valid by the State whose nationality the aircraft possesses. 

ARTICLE I3 

Certificates of airworthiness and of competency and licenses issued or 
rendered valid by the State whose nationality the aircraft possesses, in accord
ance with the regulations established by Annex B and Annex E and hereafter 
by the International Commission for Air Navigation, shall be recognized as 
valid bv the other States. 

Each- State has the right to refuse to recognize for the purpose of flights 
within the limits of and above its own territory certificates of competency and 
licenses granted to one of its nationals by another contracting State. 

ARTICLE 14 

1\o wireless apparatus shall be carried without a special license issued by 
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the State whose nationality the aircraft possesses. Such apparatus shall not 
be u cd except by members of the crew provided with a special license for 
the pu rpose. 

E\·ery aircraft used in public transport and capable of carrying ten or more 
persons shall be equipped with sending and receiving wireless apparatus when 
the methods of employing such apparatus shall have been determined by the 
International Commission for A ir Navigation. 

This Commission may later extend the obligation of carrying wireles s 
apparatus to all other classes of aircraft in the conditions and according to 
the methods which it may determine. 

CHAPTER IV 

AD A ISSIO N TO AIR AV IGA TIO r ABOVE FOREIGN TERRITORY 

ARTICLE IS 

Every aircraft of a contracting State has the right to cross the air spaces 
of another State without landing. In this case it shall follow the route 
fi xed by the State over which the flight takes place. However, for reasons 
of general security it will be obliged to land if ordered to do so by means 
of the signals provided in Annex D. 

E\·ery aircraft which passes from one State into another shall, if the regu
lations of the latter State req~tire it, land in one of the aerodromes fixed by 
the latter. Notification of these aerodromes shall be given by the contracting 
States to the International Commission for Air Navigation and by it trans
mitted to all the contracting States. 

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

ARTICLE 16 

Each contracting State shall have the right to establish reservations and 
restrictions in favor of its national aircraft in connection with the carriage 
of persons and goods for hire between two points on its territory. 

Such reservations and restrictions shall be immediately published, and shall 
be communicated to the International Commission for Air Navigation, which 
shall notify them to the other contracting States. 

ARTICLE I7 

The aircraft of a contracting State which establishes reservations and 
restrictions in accordance with Article 16 may be subjected to the same reser
vations and restrictions in any other contracting State, even though the latter 
State does not itself impose the reservations and restrictions on other foreign 
aircraft. 

ARTICLE 18 

Every aircraft passing through the territory of a contracting State, includ
ing landing and stoppages reasonably necessary for the purpose of such 
transit, shall be exempt from any ~eizure on the ground of infringement of 
patent, design, or model, subject to the deposit of security the amount of 
which in default of amicable agreement shall he fixed with the least poS!!ible 
delay by the competent authority of the place of seizure. 
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CHAPTER V 

RULES TO BE OBSERVED ON DEPARTU RE, WHE UNDER \i AY, 
AND ON LANDI G 

ARTICLE I9 

Every aircraft engaged in international navigation shall be provided witJ1 :
(a.) A certificate of registration in accordance with Annex . . 
(b) A certificate of airworthiness in accordance with Annex B. 
(c) Certificates and licences of the commanding officer, pilots and crew 

in accordance with Annex E . 
(d) If it carries passengers, a list of their names. 
(e) If it carries freight, bills of lading and manifest. 
(f) Log books in accordance with Annex C. 
(g) If equipped with wireless, the special licence prescribed by A rticle 

14. 
ARTICLE 20 

The log books shall be kept for two years after the last entry. 
ARTICLE 21 

Upon the departure or landing of an aircraft, the authorities of the country 
shall have, in all cases, the right to visit the aircraft and to . verify all the 
documents w.ith which it must be provided. 

ARTICLE 22 

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

ARTICLE 2.3 

With regard to the salvage of aircraft wrecked at sea the principles of 
maritime law will apply in the absence of any agreement to the contrary. 

ARTICLE 24 

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

In every such aerodrome there shall be a single tariff of charges for land
ing and length of stay applicable alike to national and foreign aircraft. 

ARTICLE 25 

Each contracting State undertakes to adopt measures to ensure that every 
aircraft flying above the limits of its territory, and every aircra ft whateve r it 
may be, carryrng its nationality mark, shall comply with the regulations con
tained in Annex D. 

Each of the contracting States undertakes to ensure the prosecution and 
punishment of all persons contravening these regulations. 

CHAPTER VI 

PROHIBITED TRANSPORT 
ARTICLE 26 

The carriage by aircraft of explosives and of arms and munitions of war 
is forbidden in international navigation. No foreign aircraft shall be per
mitted to carry such articles between any two points in the same contracting 
State. 
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ARTICLE Z7 

Each tate may, in aerial navigatio , prohibit or regulate the carriage or 
use of photog raphic apparatus. Any such regulations shall be at once 
nou fied to the International Commiss ion for Ai r avigation, which shall 
communicate this information to the other contracting States. 

ARTICLE 28 

As a measure of. public safety, the carriage of objects other than those men
tioned in Articles 26 and 27 may be subj ected to restr ictions by any contract
ing State. ny uch r egulations sha ll be at once notified to the International 
Commi sion for Ai r avigation, which shall communicate this information 
to the other contracting States . 

ARTICLE 29 

All restnchons mentioned in Article 28 shall be applied equally to national 
and fo reign aircraft. 

CHAPTER VII 

STATE AIRCR AFT 

ARTICLE 30 

The following shall be deemed to be State aircraft:
(a) Military aircraft. 
(b) Aircraft exclusively employed in State service, such as posts customs, 

police. 
Every other aircraft shall be deemed to be a private aircraft. 
A ll State aircraft other than military, customs, and police aircraft shall be 

treated as private aircraft and as such shall be subject to all the provisions 
of the present Convention. 

ARTICLE JI 

Every aircraft commanded by a person in military service detailed for the 
purpose shall be deemed to be a military aircraft. 

ARTICLE 32 

No military aircraft of a ~ontracting State shall fly over the territory of 
another contracting State nor land thereon without special authorization. In 
case of such authorization the military aircraft shall enjoy, in principle, in 
the absence of special stipulation the privileges which are customadly accorded 
to foreign ships of war. 

A military aircraft which is forced to land or which is requested or sum
moned to land shall by reason thereof acquire no right to the privileges 
referred to in the above paragraph. 

ARTICLE 33 
Special arrangements betwten the States concerned will determine _in what 

cases police and customs aircraft may be authorized to cross the frontier. 
They shall in no case be entitled to the privileges referred to in Article 32. 
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CHAPTER VIII 

INTERNATIONAL COMMISSION FOR AIR NAVIGATIO 

ARTICLE 34 

There shall be instituted, under the name of the International Commission 
for Air Navigation, a permanent Commission pl aced unde r the direction o f the 
League of Natwns, and composed of: 

Two representatives of each of the following States: The United States 
of America, France, Italy, and japan; 

One representative of Great Britain ana one of each of the British uomin· 
ions and of India; 

One representative of each of the other contracting States. 
Each of the five States first named (Great Britain, the British Dominions.. 

and India counting for this purpbse as one State) shall have the least whole 
number of votes which, when multiplied by five, will give a product exce~d· 
ing by at least one vote the total number of votes of all the other contracting 
States. 

All the States other than the five first named shall each have one vote. 
The International Commission for Air Navigation shall determine the 

rules of its own procedure and the place of its permanent seat, but it shall 
be free to meet in such places as it may deem convenient. Its first meeting 
shali take place at Paris. This meeting shall be convened by the French 
Government, as soon as a majority of the signatory States shall have notifie<. 
to it their ratification of the present Convention. 

The duties of this Commission shall be: 
(a) To receive proposals from or to make proposals to any of the con

tracting States for the modification or amendment of the provisions 
of the present Convention and to notify changes adopted; 

(b) To carry out the duties imposed upon it by the present Article and by 
Articles 9, 13, 14, rs, 17, 27, :28, 36, and 37 of the present Conven
tion; 

(c) To amend the provisions of the Annexes A- G; 
(d) To collect and communicate to the contracting States information 

of every kind concerning international air navigation ; 
(e) To collect and communicate to the contracting States all information 

relating to wireless telegraphy, meteorology, and medical scienco 
which may be of interest to air naviga.tion; 

(f) To ensure the publication of maps for air navigation in accordance 
with the provisions of Annex F; 

(g) To give its opinion on questions which the States may submit for 
examination. 

Any modification of the provisions of any one of the Annexes may be 
made by the International Commission for Air Na.vigation when· such modifi
cation shall have been approved by three-fourths of the total possible votes 
which could be cast if all the States were represented, and shall become 
effective from the time when it shall have been notified by the International 
Commission for Air Navigation to all the contracting States. 

Any proposed modification of the Articles of the present Convention shall 
be examined by the International Commission for Air Navigation, whether 
it originates with one of the contracting States or with the Commission itself. 
No such modification shall be proposed for adoption by the contracting 
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Sta tes unless it shall have been approved by at least two-thirds of the total 
possible votes. 

All such modi fica tion s of the Articles of the Convention (but not of the 
pro\·isions o f the A nnexes) must be formally adopted by the contracting 
.:::.t ates be fore they become effective. 

"lne expenses of organi zation and operation of the International Commis
!non fo r A ir Navigation shall be borne by the contracting States in proportion 
co the number of votes at their disposal. 

f he expenses occa sioned by the sending of teclmical delegations will be 
oorne by their r especti ve States. 

CH APTER IX 

FI NAL PROVISIO r S 

A RTICLE 35 
The High Co ntracting Parties undertake as far as they are respectively 

concern ed to co-operate as far as possible in international measures con
cerning: 

( a ) The collection and dissemination of statistical, current, and special 
meteorological information, in accordance with the provisions of Annex G. ; 

(b ) The publication of standard aeronautical maps, and the establishment 
of a uniform system of ground marks for flying, in accordance with the 
provi sion s of A nnex F. ; 

(c) The use of ·wireless telegraphy in air navigation, the establishment of 
the necessary wireless stations, and the observance of international wireless 
r egulations. 

ARTICLE 36 

General provtstons relative to customs in connection with international air 
n avigation are the subject of a special agreement contained in Annex H. 
to the present Convention. 

Nothing in the present Convention shall be construed as preventing the 
contracting States from concluding, in conformity with its principles, special 
protocols as between State and State in respect of customs, police, posts, and 
other matters of common interes t in connection with air navigation. Any 
such protocols shall be at once notified to the International Commission for 
Air N avigation, which shall comm unicate this information to the other con
tracting States. 

ARTICLE 37 

In the case of a disagreement between two or more States relating to the 
interpretation of the present Convention, the question in dispute shall be 
determined by the Permanent Court of International Justice to be established 
by the League of Nations and until its establishment by arbitration. 

If the parties do not agree on the choice of the arbitrators, they shall pro
ceed as follows : 

Each of the parties shall name an arbitrator, and the arbitrators shall 
meet to name an umpire. If the arbitrators cannot agree, the parties shall 
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each name a third State, and the third State so named shall proceed to 
designate the umpire, by agreement or by each proposing a name and then 
determining the choice by lot. 

Disagreement relating to the technical regulations annexed to the present 
Convention shall be settled by the decision of the International Commission 
for Air Navigation by a majority of votes. 

In case the difference involves the question whether the interpretation of 
the Convention or that of a regulation is concerned , final deci sion shall be 
made by arbitration as provided in the first paragraph of this Article. 

ARTICLE 38 

In case of war, the provisions of the present Convention shall not ::dTect 
the freedom of action of the contracting States either as belligerents or as 
neutrals. 

ARTICLE 39 

The provisions of the present Convention are completed by the Annexes A 
to H, which, subject to Article 34(c), shall have the same effect and shall 
come· into force at the same time as the Convention itself. 

ARTICLE 40 

The British Dominions and India shall be deemed to be States for the 
purposes of the present Convention. 

The territories and nationals of protectorates or of territories adminis
tered in the name of the League of Nations shall for the purposes of the 
present Convention be assimilated to the territory and nations of the Pro
tecting or Mandatory States. 

ARTICLE 41 

States which have not taken part in the war of 1914-1919 shall be per
mitted to adhere to the present Convention. 

This adhesion shall be notified through the diplomatic channel to the Gov
ernment of the French Republic, and by it to all the signatory or adhering 
States. 

ARTICLE 42 

A State which took part in the war of 19!4-!919 but which is not a signa
tory of the present convention may adhere only if it is a member of the 
League of Nations or until January rst, 1923, if its adhesion is approved by 
the Allied and A~sociated Powers signatories of the Treaty of Peace con
cluded with the said State. After January rst, 1923, this adhesion may be 
admitted if it is :~greed to by at least three-fonrths of the signatory and 
adhering States voting under the conditions provided by Article 34 of the 
present convention. 

Applications for adhesions shall be addressed to the Government of the 
French Republic, which will communicate them to the other contracting 
Powers. l.Tnless the State applying is admitted ipso fa.cto as a member of 
the League of Nations, the French Government will receive the votes of the 
said Powers and will announce to them the result of the voting. · 

-----~~~-------------~-----~--
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ARTICLE 43 

The present Com ention may not be. denounced before January Ist, 1922. 
In case o f denunciation, noti fi cation thereof shall be made to the Govern
ment of the French Republic, which shall communicate it to the other con
tract ing part ies. Such denunciation shall not take effect u.ntil at least one 
yea r afte r the giving of notice, and shall t ake effect only with respect to the 
Powe r which has given notice. 

EDITOR' NOTE.- A postscript to the Convention prov ides that: 
" The present Conve ntion s11all be ra tified. 
" Each Power will address it s ratification to the French Government which 

will in fo rm the other signatory Powers. 
" The ratifications w ill remain deposited in the archives of the French 

Governm ent . 
" The present Convention will come into force 'for each signatory Power. 

in re spect of other Powers \\ hich ha\·e already rati fied, forty days from the 
date of the depos it of its rati fication." 

There follow the signatures o f the representatives of the signatory 
Powers. 

A. TNS'{ A 

THE MARKI N G OF AIRCRAFT 

SEcriON I. 

GENERAL 

(a) The nationality mark shall be represented by capital letters 111 Roman 
characters, e. g., 

France ... .. ... .. . ....... . ....................... F. 

The registration mark shall be represen ted by a group of four capital 
letters ; each group shall contain at lea st one vowel, and for this purpose the 
letter Y shall be considered as a vowel. The completc group of five letters 
shall be used as a call sign of the particular aircraft in making or recei\'ing 
signals by wireless telegraphy or other methods of communication, except 
when opening up communiration by means of Yisual signals, when the us~al 
methods will be employed. The nationality and registration marks are 
assigned in accordance with the table contained in section VIII. of this 
Annex. . 

(b) On aircraft other than Sta~ and commercial, the registration mark 
shall be underlined with a black line. · 

(c) The entry in the register and the certificate of registration shall con
tain a description of the aircraft and shall indicate the number or other 
identification mark given to it by the maker; the nationality and registration 
marks mentioned above; the usual station of the aircraft; the full name, 
nationality, and resiclenre of the owner. and the date of registration. 

(d) All aircr:~ft shall carry affixed to the car or to the fuselage in a 
prominent position a metal plate, inscribed with the names and residence of 
the owner and the marks of nationality and registration. 

-- - - - - - - - - - - - - - - - - - - -- - - - - ----~-~~---~-~~ 
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CERTIFICATE OF REGISTRATION 

(Provisional Form) 
Nationality ...... . .. . .. . . . .... . ......... . .. . ......... . 
Nationality mark . .. .. .. . .... .... . . . . ..... . .......... . 
Registration marks .. .. ........ . ........ . ..... . . . .... . 
Date of registration ........... . ........ . ........ . ....• 

Type of Aircraft ........ . 

Tourist ............................ . ......... ! ••• '} 

Commercial ........ . . . ........... . .... . ....... . . . 
State .. . ............... . ............ .. ....... . ... . 

Nlaker ...................... .. ...................... . 
Maker's number ... . ... .. ..... ... ... . .. .. ...... .. ... . . 
Description ....... ... . . ....... . .... .. ......... . . . ... . . 
Owner's full name . . ............ . .............. . .. . . . 
Owner's residence . . ..... . ........... . . . ....... . ...... . 
Owner's nationality . . ....... . ...... . ................. . 
Station of the aircraft ................ . ............... . 

Signature and seal of } 
authority issuing this 
certificate 

SECTION II. 

LocATION oF MARKS 

The nationality and registration marks shall be painted in black on a 
white ground in the following manner:-

(a) Flying Machines.-Th~ marks shall be painted once on the lower 
surface of the lower main planes and once on the upper surface of the top 
main planes, the top of the letters to be towards the leading edge. They 
shall also be painted along each side of the fuselage between the main 
planes and the tail planes. In cases where the machine is not provided with 
a fuselage the marks shall be painted on the nacelle. 

(b) Airships and Balloons.-In the case of airships the marks shall be 
painted near the maximum cross section on both sides and on the upper 
surface equidistant from the letters on the sides. 

In the case of balloons the marks shall be painted twice near the maximum 
horizontal circumference, as far as possible from one another. 

In the case both of airships and balloons the side marks shall ·be visible 
both from the side and ground. 

S~CTION III. 

ADiliTIONAL LocATION OF NATIONALITY MAR»& 

(a) Flying Machines and Airships.-The nationality mark shall also be 
painted on the left and right sides of the lower surface of the lowest tail 
planes or elevators and also on the upper surface of the top tail planes or 
elevators, whichever is the larger. It shall also be painted on both sides 
of the rudder, and on the outer sides of the outer rudders if more than one 
rudder is fitted. 

(b) Balloons.-The nationality mark shall be painted on the basket. 
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SECTION IV . 

.'lEAS REMEN TS OF N ATION ALITY AND REGISTRATION MARKS 

(a ) F l)illg M achi11 es.-The height of the marks on the main planes and 
tail planes respecti\'ely shall be equal to four-fifths of the chord, and in the 
case o f the rudde r shall be as large as possible. The height of the marks 
on the fu selage or nacelle shall be four-fifths of the depth of the narrowest 
part of tha t portion of the fuselage or nacelle on which the marks are 
painted. 

( b ) lirships a11d Bal/oous.-In the case of airships, the nationality marks 
painted on the tail plane shall be equal in height to four-fifths of the chord 
o f the tail plane and in the case of the rudder the marks shall be as large 
as poss ible. The height of the other marks shall be equal to at least one
twelfth of the circumference of the maximum transverse cross section of the 
airsh ip. 

In the case of balloons the height of the nationality mark shall be four
fi fth s o f the height of the basket, and the height of the other marks shall be 
equal to at least one-twelfth of the circumference of the balloon. 

( c) Gcnera/.-In the case of all aircraft the letters of the nationality and 
registration marks need not exceed 2.5 metres in height. 

SECTION v. 
~·IEASUREMENT, TYPE OF LETTERS, &c. 

( a) The width of the letters shall be two-thirds of their height and the 
th ickness shall be one-sixth of their height. The letters shall be painted in 
plain block type and shall be uniform in shape and size. A space equal to 
half the width of the letters shall be left between the letters. 

(b ) In the case of underlined letters the thickness of the line shall be 
equal to the thickness of the letter and the space between the bottom of the 
letters and the line shall be equal to the thickness of the line. 

SECTION VI. 

SPACING BETWEE.N NATIO N ALITY AND REGISTRATION M.A.RKS 

Where the nationality and registration marks appear together, a hyphen 
of a length equal to the width of one of the letters shall be painted between 
the nationality mark and registration mark. 

SECTION VII. 

MAINTENANCE 

The nationality and registration marks shall be displayed to the best pos
sible advantage, taking into consideration the constructional features of the 
aircraft. The marks must be kept clean and visible.. 

SECTION VIII. 

TABLE OF "MARKS 

The nationality mark of each State named below applies tcr the aircraft of 
its Dominions, Colonies, Protectorates, dependencies, or of countries over 
which it is the :Mandatory State. 
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Country. :\lationality Registration l\l a rL. 
"Mark. 

United States of All combinations made in accordance with 
America ... . . . . . N the provisions of Section J (a) of this 

British Empire ... . G Annex, using a group of 4 letters out 
France ... . . . ... . . F of the 26 of the alphabet, each g roup 
Italy . . ...... . ... . I containing at least one vowel, e.g., A DC], 
Japan ..... . .... . . J PURN. 
Bolivia ......... . C All combinations made with B as first letter. 
Cuba .......... . C All combinations made with C as first le tter. 
Portugal ...... . . C All combinations made with P as first letter. 
Roumania ...... . C All combinations made with R as fi rst letter. 
Uruguay ....... . . C All combinations made with U as fi rst lette r. 
Czecho-Slovakia . . L All combinations made \\ ith B as fi rst Jetter. 
Guatemala .. ... . L All combinations made with G as first letter. 
Liberia ........ . L .-\ 11 combinat ions made with L as first Jette r. 
Brazil . ... .... .. . P .-\11 combinations made with B as first letter. 
Poland . .. . ... .. . P :\11 combinations made with P as first letter. 
Belgium ......... . 0 All combinations made with B as first letter. 
Peru ...... .. . . .. . 0 .-\11 combinatioi1s made with P as first le tter. 
China .......... . . X All combinations made with C as first letter. 
Honduras ....... . X .\11 combinations made with H as first letter. 
Serbia-Croatia-

Siavonia ... ... . X .-\ll combinations made with S as first letter. 
Haiti . . ......... . H All combinations made with H as first letter. 
Siam .......... . H All combinations made with S as first letter. 
Ecuador ..... . . . . E All combinations made with E as first letter. 
Greece . .... .. ... . S All combinations made with G as first letter. 
Panama ....... . S All combinations made with P as first letter. 
Hedjaz ..... . .. . A All combinations made with H as first letter. 
Nicaragua ...... . A All combinations made with N as first letter. 

ANNEX B 
CERTIFICATES OF AIRWORTHINESS 

The following main conditions govern the issue· of certificates of airworthi
ness:-

1. The design of the 'aircraft in regard to safety shall conform to certain 
standard minimum requirements. 

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

3. The construction of every aircraft with regard to workmanship and 
materials must be approved. The control of the construction and of the tests 
shall be in accordance with certain standard minimum requirements. 

4. The aircraft must be equi·pped with suitable instruments for safe navi
gation . 

s. The standard minimum requirements of paragr::t ph s 1 to ."l inclusive 
slr.dl be fixed by the International Comlllission for Air Navigation. Until 
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the,- have been so fi.xed each cont racting State shall determine the regulations 
1.111der which ce r t ifi cat es of airw orthiness shall be granted or remain valid. 

ANNEX C 
LOG BOOKS 

SECTION L . 
JouRNEY LOG 

Thi s shall be kept for all aircra ft and shall contain the following partic
u lar s:-

(a) Ca tegory to wh ich the aircra ft belongs; its nationality and registration 
marks ; the fu ll na me, nationali ty an d res idence of the owner ; name of 
make r and the ca r rying capaci ty o f the aircraft. 

b ) I n addition fo r each jou rney -
( i) The na mes, nati onali ty and residen ce of each of the members of the 

crew. 
( ii ) The place, date, and hour o f depa rture, the route followed, and all 

incidents en ·rou te including lan dings. 

S ECTION II. 

AIRCRAFT LOG 
Thi s is obligatJ ry only in the case o f aircraft carrying passengers or goods 

for hire, and shall contain the f ollowing particulars :-
( a ) Category to which the aircraft belongs; its nationality and registra

t ion ma rk s; the full name, nationality and residence of the owner ; name of 
maker and · the carry ing capacity of the a ircraft 

(b) T ype and eries number of engine ; type of propeller showing number, 
pitch , diameter and m ak er 's name. 

(c) T ype of wireless apparatus fitted . 
( d) Table show ing the necessary rigging data for the information of per

sons in cha rge of the aircra ft and of its maintenance. 
(e) A fully detailed eng ineering record of the life of the aircraft, includ

ing all acceptance tests, overhauls, replacements, repairs and all work of a 
like nature. 

SECTION III. 
E NGINE Loc 

This is obligatory only in the case of engines installed in aircraft carrying 
passenge rs or goods fo r hire, and in such cases a separate log book shall be 
kept for each engine and shall always accompany the engine. It 'shall con
t ai n the followin g particulars :-

(a) Type of engine, series number, maker' s name, power, normal maximum 
revolutions of eng ine, date of production and first elate put into service. 

(b) Registration mark and type of aircraft in which the engine has been 
installed. 

(c) A fully detailed engineering record of the life of the engine, includ
ing all acceptance tests, hours run, overhauls, replacements, repairs, and all 
work of a like nature. 

SECTION IV. 
SIGNAL LoG 

This is obligatory only in the case of aircraft carrying passengers or goods 
for hire, and shall contain' the following particulars:-
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(a) Category to which the aircraft belongs; its nationality and registration 
marks; the full name, nationality and residence of the owner. 

(b) Place, date, and time of the transmission or reception of any signal. 
(c) Name or other indication of the person or station to whom a signal 

is sent or from whom a signal is received. 
SECTION v. 

INSTRUCTIONS FOR UsE oF LoG BooKs 

(a) The constructor shall fill in and sign the original entries in the log 
books, as far as he is in a position to do so. Subsequent entries shall be 
made and signed by the pilot or other competent person. 

(b) A copy of the certificate of airworthiness shall be kept in the pocket 
of the aircraft log book. 

(c) All entries to be in ink, except in the case of journey and signal log 
books; the entries for these may be made in pencil in a rough note book, 
but shall be entered in ink in the log book every 24 hours. In the event o f 
any official investigation the rough note book may be called for. 

(d) No erasures shall be made in, nor pages torn from, any log book. 
(e) A copy of these instructions shall be inserted in each log book. 

ANNEX D 

RULES AS TO LIGHTS AND SIGNALS 

RULES OF THE AIR 

DEFINITIONS 

The word "aircraft" .comprises all balloons, whether fixed or free, kites, 
airships, and flying machines. 

The word "balloon" either fixed or free, shall mean an aircraft using 
gas lighter than air as a means of support, and having no means of pro
pulsion. 

The word "airship" shall mean an aircraft using gas lighter than air as a 
means of support, and having means of propulsion. 

The words "flying machine" shall mean all airplanes, seaplanes, flying 
boats, or other aircraft heavier than air, and having means of propulsion. 

An airship is deemed to be "under way" within the meaning of these rules 
when it is not made fast to the ground or any object on land or water. 

SECTION I. 
RULES AS TO LIGHTS 

The word "visible " in these rules when applied to lights shall mean visible 
m1 a dark night with a clear atmosphere. The angular limits laid down in 
these rules as shown in the sketch (attached) shall be determined when the 
aircraft is in its normal attitude for flying on a rectilinear horizontal course. 

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

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

(a) Forward, a white light visible in a dihedral angle of 220 degrees 
bisected by a vertical plane through the line of flight, and of such a char
acter as to be visible at a distance of at least 8 kilometres. 
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"Sketch 'Plan for L ights on Aircraft." 

(b) On the right side, a green light so const ructed and fixed as to show 
an unbroken light between two vertical planes whose dihedral angle is IIO 

degrees when meas ured to the right from dead ahead, and of such a char
acter as to be visible at a distance of at lea st s· kilometres. 

(c ) On the left side, a red light so constructed and fixed as to show an 
unbroken light oetwee.n two vertical planes whose dihedral angle is IIO 

degrees when measured to the left from dead ahead, and of such a character 
as to be visible at a distance of at least 5 kilometres. 

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

(e ) At the rear, and as far aft as possible, a white light shining rearwards 
and visible in a dihedral of 140 degrees bisected by a vertical plane through 
the line of flight and of such a character as to be visible at a distance of at 
least S kilometres. 

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

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

(a) All lights shall be doubled ; the forward and aft lights vertically, and 
the side lights horizontally in a fore and aft direction. 

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

The distance between the lights comprising a pair shall not be less than 2 
metres. 

4· An airship, when being towed, shall carry the lights specified in para
graph 3, and, in addition, those specified in paragraph 6 for airships not 
under control. 

s.-(a) A flying machine, or airship, when on the surface of the water, 
and when not under control, that is to say, not able to manreuvre as required 
by the Regulations for the Prevention of Collisions at Sea, shall carry two 
red lights not less than 2 metres apart one over the other, and of such a 
character as to be visible all around the horizon at a distance of at least 3 
kilometres. 

(b) The aircraft referred to in this paragraph, when not m_aking way 
through the water, shall not carry t.he side lights, but when making way shall 
carry them. 



AIRCRAFT YEAR BOOK 

6. An airship which from any cause is not under control , or which ha 
voluntarily stopped her engines shall, in addition to the other spec ifi ed lights 
display conspicuou sly two red lights, one over the othe r, not less than 2 

metres apart, and constructed to show a light in a ll directions, and of such 
a character as to be visible at a di stance of at least 3 kilo metres. 

By day an airship, when being towed , which from any cau se is not unde r 
control, shall display conspicuously two black balls or shapes, each 6o ems. 
in diameter, placed one over the other not less than 2 metres apart. 

An airship moored, or under way but having voluntarily stopped its engines, 
shall display conspicuously by day a black ball or shape, 6o ems. in diameter, 
and shall be treated by other aircraft as being not under control. 

7. A free balloon shall carry one bright white light below the car at a 
distance of not less than 5 metres, and so constructed as to sho w an unbroken 
light in all directions, and of such a character as to be visible at a distance 
of at least 3 kilometres. 

8. A fixed b;dloon shall carry in the same position as the white light men
tioned in paragraph 7, and in lieu of that light, three lights in a ve rtical line 
one ove r the other, not less than 2 metres apart. The highest and lo we t 
o f these lights shall be red, and the middle light shall be white, and th ey 
shall be of such a character as to be visible in all directions at a d istance of 
at least 3 kilometres. 

In addition, the mooring cable shall have attached to it at intervals of 300 
metres, measured from the basket, groups of three lights similar to tho e 
mentioned in the preceding paragraph. In addition, the obj ec t to which the 
balloon is moored on the ground shall have a similar group of lights to mark 
its position. 

By day the mooring cable shall carry in the same position as the g roups 
of lights mentioned in the preceding pa ragraph , and in lieu thereof, tubular 
streamers not less than 20 ems. in diameter and 2 metres long, and marked 
with alternate bands of white and red , so ems. in width. 

9. An airship when moored near the ground shall carry the lights specified 
in paragraphs 2 (a) and (e) and J. 

In addition, if moored but not near the ground, the airship, the mooring 
cable, and the object to which moored, shall be ma'tked in accordance with 
the provisions of paragraph 8, whether by day or by night. 

Sea anchors or drogues used by airships for mooring purposes at sea are 
exempt from this regulation. 

10. A flying machine stationary upon the land or water but not anchored 
or moored shall carry the lights specified in paragraph 2. 

II. In order to prevent collisions with surface craft:-
(a) A flying machine when at anchor or moored on the water shall carry 

forward, where it can best be seen, a white light, so constructed as to show 
an unbroken light visible all round the horizon at a distance of at least 2 

kilometres. 
(b) A flying machine of so metres or upwards in length, when at anchor 

or moored on the water, shall, in the forward part of the flying machine, 
carry one such light, and at or near the stern of the flying machine, and at 
a height that it shall not be less than S metres lower than the forward light, 
another such light. 

The length of a flying machine shall be deemed to be the overall length. 
(c) Flying machines of so metres or upwards in span, when at anchor 

or moored in the water, shall in addition carry at each lower wing tip one 
light as specified in (a) of this parag raph. 

The span of a flying machine shall be deemed to be the maximum lateral 
dimension. 
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' - · In the even t of the failure o f an) of the lights speci fied under these 
rule to be carr ied by aircraf t fly ing at night, such aircraft shall land at the 
first reasonably safe opportunity . 

13. Nothing in these rules shall inte rfere with the operation of any 
pec ial rul es made by an y State \Vith respect to the additional station or 

signal lights fo r two o r more military airc ra ft . or for a.irc raft in fo rmation, 
or with the exhib it ion o f recog·ni tion signals adopted I y owners of airc raf t 
which have been autho ri zed by thei r respective Gonrnments a.nd duly regis
tered and published. 

SECr!O?\ II. 

R 'LES AS TO SIGN:\lS 

q.- (a A n airc raf t w ishi ng to land at night on aerodromes having a 
~ ound control shall before landing:-

Fire a g reen Very' s light or Rash a green lamp, and in addition shall make 
by inte rnational Morse code the letter-g roup forming its call -s ign. 

b Perm iss ion to land wi ll be given by the r epetition of the same call
ign from the g round, follow ed by :-

green Yery' s light or flash ing a g reen lamp. 
15. The fi ring o f a red ·ery' s light or the d isplay of a red Rare from the 

ground shall be taken as an instruction that aircraft are not to land. 
16. An aircraft compelled to Janel. at night shall, before landing, fire a 

reu Very's light r make a se ri es of short Rashes with the navigation lights. 
17. hen an aircraft is in di stress and requi res as.sistance, the following 

shall be the signals to be used or di sp layed, either together or separately :
(a.) T he international signal, S 0 S , by means of visual or wireless signals. 
(b) The international code Rag signal of di stress, indicated by N C. 
(c ) The distant signal , consi st ing of a square flag having either above or 

below it a ball , or anything resembling a ball. 
( d.) A continuou s sounding with any sound apparatus. 
(e) A signal, consisting of a succession of white Very's lights fired at 

sho r t intervals. 
18. To warn an aircraft that it is in the vicinity of a prohibited zone and 

should change its course, the following signals shall be used:-
(a ) By day: three discharges, at intervals of IO seconds, of a projectile 

showing, on bursting, white smoke, the location of the burst indicating the 
direction the ·aircraft should follow. 

(b) By night: three di scharges, at intervals of ro seconds, of a projectile 
showing, on bursting, white stars, the location of the burst indicating the 
direction the aircraft should follow. 

19. To require an aircraft to land, the following signals shall be used :
(a) By day: three discharges, at intervals of 10 seconds, of a projectile 

showing or bursting black or yellow smoke. 
(b) By night: three discharges, at intenals of 10 seconds, of a projectile 

showing on bursting r ed stars or lights. 
In addition, when necessary to prevent the landing of aircraft other than 

the one ordered, a searchlight which shall be flashed intermittently shall be 
directed towards the aircraft whose landing is required. 

20.-(a.) In the event of fog or mist rendering aerodromes invisible, their 
presence may be indicated by a balloon acting as an aerial buoy and (or) 
other approved means. 

(b) In fog, mist, ~ailing snow or heavy rainstorm, whether by day or 
night, an aircraft on the water shall make the following sound signals with a 
sound apparatus:-

( r) If not anchored or moored, a sound at intervals of not more than two 
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minutes, consisting of two blasts of above fi ve second s' durat ion with an 
interval of about one second between them. 

(2) If at anchor or moored, the rapid ring ing of an efficient bell or gong 
for about five seconds at intervals of not more than one minute. 

SECTION III. 

R u LES OF T HE Arn 

2r. Flying machines shall always g ive way to ba lloon s, fixed or fr ee. a nd 
to airships. J\ irships shall always g ive way to ba lloons, whether fi xed ot· free. 

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

23. Risk of collision can, when circumstances permit, be ascertai ned by 
carefully watching the compass bearing and angle o f elevation of an app roach 
ing aircraft. If neither the bearing no r the ang le o f elevation appreciably 
change, such risk shall be· deemed to exist. 

24. The term "risk of collision " shall include ri sk of injury due to undue 
proximity of other aircraft. E very aircraft that is required by these ru les 
to give way to another to avoid collision shall keep a safe di stance, hav ing 
regard to the circumstances of the case. 

25. While observing the rules regard ing ri sk of colli sion contained in 
paragraph 24, a motor-driven aircraft must always manceuvre according to 
the rules contained in the following paragraph s as soon as it is a pparen t 
that, if it pursued its course, it would pass a t a distance of less than 200 

metres from any part of another aircraft. 
26. vVhen two motor -driven aircraft are meeting end on, or nearly end on, 

each shall alter its course to the right. 
27. When two motor-driven aircraft are on courses which cross, the air

craft which has the other on its own right side shall keep out of the way of 
the other. 

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

Every aircraft coming up with another aircraft from any direction more 
than 110 degrees from ahead of the latter, i. e. , in such a position with refer
ence to the aircraft which it is overtaking that at night it would be unable to 
see either of that aircraft' s side lights, shall be deemed to be an overtak ing 
aircraft, and no subsequent alteration of the bearing between the two ai r
craft shall make the overtaking aircraft a crossing aircraft within the mean
ing of these rules, or relieve it of the duty of keeping clear of the overtaken 
aircraft until it is finally past and clear. 

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

29. Where by any of these rules one of the two aircraft is to keep out of 
the way, the other shall keep its course and speed. When, in consequence 
of thick weather or other causes, the aircraft having the right of way 
finds itself so close that collision cannot be avoided bv the action of the 
givingway airct:aft alone, it shall take such action as will best aid to a vert 
collision. 

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

JI. In following an officially recognized air route every aircraft, when 
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it is safe an_d practicable. shall keep to the right side of such route. 
3?· A~l a1rcra!t on l~nd or sea about to a-ce:nd shall not attempt to "take 

off until ther~ 1 no _n sk of collision with aligh ting aircraft 
. _3· Every a1rcraft m a cloud, fog, mist, o r other conditions of bad visi

blll t}' shall proceed \\:i~h caution having careful rega rd to the e..-":ist.ing cir
cumstances and concllt10ns. 

4- In obeyin and construing th ese rules due regard shall be bad to all 
dangers of nav igation and colli sion and to any special ci rcumstan ces which 
~ay r . nde r a departure :from the above rules necessary in order to avoid 
1111med1ate danger. 

S ECTION IV. 

BAllAST 

3-. T he d ropping of ballast othe.r than fine sand or water from aircraft 
in the air is prohibited. 

SECI!l!N v. 
R LES FOR AIR TRAFF IC ON AND l N TB E VlCINT1'Y OF A .ERODROMES 

36. t every aerodrome there shall be a fl ag hoi sted in a prominent posi-
tion which shall indicate that if an aircraft about to land or lea"e finds it 
necessary to make a circuit , or partial circuit, such circuit shall be left-banded 
( anti-clockw ise) or right-handed (clockwise), according to the color of the 
flag. A wh ite flag shall indicate a right-handed circuit i.e., that the Bag 
is kep t to the right side or side which carries the g reen light of the aircraft, 
and a red flag shall indicate a left-handed circuit, i.e .. that the red fl ag is 
kept to the left side or s ide which carries the red light of th e aircraft. 

37- 'VVhen an airplane starts from an aerodrome it shall not tum until 500 
metres distance from the nearest point of the aerodrome, and the turning 
then must conform with the regulations provided in the preceding paragraph. 

38. - II airplanes fl ying between 500 and 1,000 metres distance from the 
nearest point of an aerodrome shall conform to the above-mentioned circuit 
law, unless such airplanes are flying at a greater height than 2,000 metres. 

39· Acrobatic landings are prohibited at aerodromes of contracting States 
used for international aerial traffic. Aircraft are prohibi ted from engaging 
in aerial acrobatics within a distance of at least 2,000 metres from the nearest 
point o f such aerodromes. 

40. At e\'ery recognized aerodrome the direction of the wind shall be 
clearly indicated by one or more of the recognized methods, e.g., landing tee, 
conical streamer, smudge fire , &c. 

41. E very airplane when taking off or alighting on a recognized aerodrome 
used for international air traffic shall do so up-wind, except when the natural 
conditions of the aerodrome do not permit. 

42. In the case of airplanes approaching aerodromes for the purpose of 
landing, the airplanes flying at the greater height shall be responsible for 
avoiding the airplane at the lower height, and shall as regards landing observe 
the rules of paragraph 28 for passing. 

43. Airplanes showing signals of distress shall be given free way in 
attempting to make a landing on an aerodrome. 

44· EYery aerodrome shall be considered to consist of three zones when 
looking up-wind. The right-hand zone shall be the taking-off zone, and the 
left-hand shall be the landing 70ne. Between these there shall be a neutral 
zone. An airplane when landing should attempt to land as near as possible 
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to the neutral zone, but in any case on the left of any airplanes which have 
already landed. After slowing up or coming to a stop at the end of it s land
ing run, an aeroplane will immediately taxi into the neutral zone. Similarly, 
an airplane when taking off shall keep as far as possible towards the right 
of the taking-off zone, but shall keep clear to the left of any airplanes which 
are taking off or about to take off. 

45. No airplane shall commence to take off until the preceding airplane is 
clear of the aerodrome. 

46. The above rules shall apply equally to night landings on aerodromes, 
when the signals shall be as follows :-

(a) A red light shall indicate a left-hand circuit, and a green light shall 
indicate a right-hand circuit (see paragraph 36). The right-hand zone will 
be marked by white lights placed in the position of an "L," and the left-hand 
zone will be similarly marked. The "L's " shall be back to back, that is to 
say, the long sides of the "L's" will indicate the borders of the neutral zone, 
the direction of landing shall invariably be along the long arm of the " L," and 
towards the short arm. The lights of the "L's" should be so placed tbat 
the lights indicating the top extremity of the long arm shall be the nearest 
point on the aerodrome upon which an airplane can safely touch g ro und. 
The lights indicating the short arm of the "L" should indicate the limit o f 
safe landing ground for the airplanes, that is, that the airplane should not 
over-run the short arm. . 

(b) Where it is desired to save lights and personnel the following system 
may be used :-

Two lights shall be placed on the windward side of the aerodrome to 
mark the limits of the neutral zone mentioned in paragraph 44, the line join
ing the lights being at right angles to the direction of the wind. Two more 
lights shall be placed as follows: one on the leeward side of the aerodrome 
on the line drawn parallel to the direction of the wind and passing midway 
between the two lights on the windward side to show the extent of the aero
drome and the direction of the wind, and the other shall be placed midway 
between the two lights marking the limits of the neutral zone. 

Additional lights may be symmetrically put along the boundary lines of 
the neutral zone, and on the ends of the taking-off and landing zones on the 
line through the three lights on the windward side. 

47· No fixed balloon, kite, or moored airship shall be elevated 111 the 
vicinity of any aerodrome without a special authorization, except 111 the 
cases provided for in paragraph 20. 

48. Suitable markings shall be placed on all fixed obstacles dangerous to 
flying within a zone of soo metres of all aerodromes. 

SECTION VI. 

GENERAL 

49· Every aircraft manceuvering under its own power on the water shall 
conform to the Regulations for Preventing Collisions at Sea, and for the 
purposes of these regulations shall be deemed to be a steam-vessel, but shall 
carry the lights specified in the preceding rules, and not those specified for 
steam-vessels in the Regulations for Preventing Collisions at Sea, and shall 
not use, except as specified in paragraphs 17 and 20 above, or be deemed to 
hear the sound signals specified in the above-mentioned Regulations. 

50. Nothing in these rules shall exonerate any aircraft, or the owner, 
pilot or crew thereof, from the consequences of any neglect to carry lights 
or signals, or of any neglect to keep a proper lookout, or of the neglect of any 
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prec-a ution wh ich may be requi red by the ordinary practice of the air, or by 
the spec ial circum5tances of the ca se. 

5L othing in these rules shall interfere with the operat ion. of any special 
rule or r u les duly made and published relative to navigation of aircraft in 
the immediate vicinity o f any aerodrome or othe r place, and it shall be 
oblig-atory on all owners, pilots, o r crews of aircraft to obey such rules. 

NN EX E 
MI NI M i\1 Q . UFlC TION "ECE SARY FOR OBTAIN1 G 

CERTIFICATE ~S PILOTS ~ ·o NA IG ATORS 
S ECTION L 

Ct:RTTFI CATE FOR PILOTS OF FLYING MACRIN"ES 

( ~- ) PruvATE Pruri' FLYING CERTIFICATE 

( not valid for purposes of public transport) 

L Pract ical T ests: 
In ach practical test the candida te must be alone in the flying machine. 

a T es t f or A ltitude a11d Glidi11g Flight.- A fl ight without landing, dur
ing w hich the pilot shall remain for at least an ho ur at a minimum altitude 
of z 000 metres above the point of departure. The descent shall finish with 
a g lide, the engines cut off at 1,500 metres above the landing ground. The 
landing shall be made without re tarting the engine and within 150 metres 
or less of a point fixed beforehand by the official examiners of the test. 

( b T ests of Ski/I.-A flight without landing around two posts (or buoys) 
situated 500 metres apart, making a series of five fig ure-of-eigh t turns, each 
turn reaching one of the two posts (or buoys). This flight shall be made 
at an altitude of not more than 200 metres above the ground (or water) 
without touching the ground (o r water). The landing shall be effected by: 

( i ) Finally shutting off the engine or engines at latest when the aircraft 
touches the ground (or water). 

( ii ) Finally stopping the fl ying machine within a distance of so metres 
from a point fixed by the candidate before starting. 
2. Special R equirements : 

Knowledge of rules as to Lights and Signals, and Rules of the Air. 
Rules for Air Traffic on and in the vicinity of Aerodromes. A practical 
knowledge of international air legislation. 

(B.) PILoT's FLYING CERTIFICATE FOR FLYING M ACHINES UsED FOR 

PURPOSES OF PUBLIC TRAN SPORT 

1. Practical Tests_. 
In each practical test the candidate must be alone in the flying machine. 
(a) The tests for altitude and gliding .flight and for skill are the same 

as those required for a private pilot's flying certificate. Candidates already 
in possession ,of the latter certificate are not required to pass these tests 
again. 

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

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

(c) Night Flight .-A thirty minutes' flight made between two hours after 
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sunset and two hours before sunrise, at a height of at least 500 metres. 
2. Teclmi<al £.,:aminalion : 

After satisfat·tory practical tes ts have been passed , candidates will, when 
summoned, submit themselves to examination on-

(a) Flying Machines : 
Theoretical knowledge of the resistance of the air as concerns its effects 

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

Assembling of Aying machines and their different parts. 
Practical tests on rigging. 
(b) Engines: 
General knowledge of internal combustion engine.<, including functions of 

the various parts; a general knowledge of the construction, asscmbli11g, ad
iustment, and characteristics of aero-engines. 
· Causes of the faulty running of engines and of breakdown. 

Practical tests in running repairs. 
(c) Special reqttiremenls: 
Knowledge of Rules as to Lights and Signals and Rules of the Air, and 

Rules for Air Traffic on and in the vicinity of Ae rodromes. 
Practical knowledge of the special conditions of air traffic and of interna

tional air legislation. 
Map reading, orientation, location of position, elementary meteorology. 

REMARKS 

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

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

The official reports will give the eli fferent incidents, especially those of 
landing. The candidates shall furnish before each test proper identity forms. 

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

Pilots who hold the military pilot's certificate shall be entitled to the 
private pilot's Aying certificate, but, in order to obtain the pilot's Aying certifi
cate for purposes of Public Transport it will be necessary to pass the tech
nical conditions for navigation as required by B 2 (c). 

SECTION II. 
CERTIFICATES FOR PILOTS OF BALLOONS 

1. Practical Tests: 
The candidate must have completed the following certified ascents
I. By day: 3 ascents under instruction. 

1 ascent in control under supervision. 
I ascent alone in the balloon. 

2. By night: I ascent alone in the balloon. 
Each ascent shall be of at least two hours' duration. 

2. Theoretical Tests: 
Elementary aerostatics and meteorology. 

3. Special Requirements: 
General knowledge of a balloon and its accessories; inflation: rigging; 

management of an ascent; instruments; precautions against cold and high 
altitudes. 

Knowledge of Rules as to Lights and Signals and Rules of the Air; Rules 
for Air Traffic on and in the Vicinity of Aerodromes. 

' 
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Practical knowledge of international air legislation. Map reading and 
o rienta tion. 

SECTI ON 111. 
CERTIF ICATE FOR f~IR BIP OFFICER PILOTS 

E ,·ery airsh ip office r pi lot shall haYe quali fi ed as pilot of a free balloon. 
There shal\ be three cia ses of airship office r pilots. 
The holde r of a fi rst -class certifi ate is qualified to command any airship. 
The holde r of a se ond-cla certifi a te is quali fied to command airships 

under 20,000 cubic metres capacity. 
The holde r of a third -class ce r t ifi cate is qualified to command airships under 

6,000 cubic metres capacity. 
A ll mi li tary and naY al airship officer pilots are entitled to a third-class 

certifica te. 
A ll mili tary and naval airship officer pilots who have commanded airships 

ove r 6,000 cubic metres capacity are entitled to a first-class ce rti fi cate. · 

Q ALlFlCAT!OK FOR THI RD-CLAS CERTIFICATE 

Practical T ests: 
( a ) Twent) certified fl ights (th ree of which shall be by night) m an air

ship, each fl ight being of at least one hours du ration. ln at least four of 
these flights the cand idate must ha\·e handled the airship himself, under the 
supen ision of the commanding officer of the airship including ascent and 
land ing. 

(b) One cross-country flight on a predetermined course of at least 100 

kilometres, te rminating with a night landing, and made with a duly author
ized inspector on board. 
Theoret ica l E .1·amination : 

Aerostatics and meteorology. ( Density of gases laws of Mariette and of 
Gay-Lussac; barometric pressure, A rch imedes principle; confi nement of gases; 
inte rpretation and use of meteorological information and o f weather charts.) 

Physical and chemical properties of light gases, and of materials used in 
the construction of airships. 

General theory of airships. 
Dynamic properties of moving bodies in air. 

Ge11era l K 11 01.11ledge: 
E lementary knowledge of internal combustion engines. 
E lementary navigation ; use of the compass; location of position. 
Inflation; stowage; rigging; handling ; controls and instruments. 

QuALIFICATIONS FOR SECOND-CLASS CERTIFICATE 

Pract·ical Tests: 
To be eligible for a second-class certificate a candidate must be holder of a 

third-class certificate and have at least four months' service as a third-class 
officer on an airship, and also haYe completed at least 10 flights as third-class 
officer on an airship of capacity above 6,000 cubic metres, in which he has 
handled the airship himself including ascent and landing, under the super
vision of the commanding officer of the airship. 
Theoretical Exa·mination : 

Advanced knowledge of the subjects required for the third-class certificate. 

QUALIFICATIONS FOR FIRST-CLASS CERTIFICATE 

Pract·ical T ests: 
To be eligible for a first-class certificate a candidate must be holder of a 

second-class certificate, have at least two months' active service as a second
class officer on an airship, and also have completed at least five flights as 
second-class officer of an airship of capacity of 20,000 cubic metres, in which 



---~------:!.'!_ 

:254 AIRCRAFT YEAR BOOK 

he has handled the airship himself, including ascent and landing, under the . 
supervision of the commanding officer of the airship. Each fl ight must be at 
least of one hour's duration with a minimum of 15 hours for the fi ve fli ghts. 
Theoretical E:tcaminatioa: 

As required for a second-class certificate. 

SECTION IV. 
CERTIFICATE FOR AVIGATORS 

Aircraft used for public transport carrying more than ro passengers and 
having to make a continuous flight between two points more than soo kilo
metres apart overland, or a night flight, or a flight between two points 
more than :200 kilometres apart over sea, must have on board a na\ igator 
who has been granted a certificate as such after passing a theoretical and 
practical examination in the following:-
I. Practical Astronomy : 

True and apparent movements of the celestial bodies. Different aspects 
of the celestial sphere. 

Hour angles, mean, true, and astronomical time. 
Shape and dimensions of the earth. 
Star globes and maps. 
Method of determining latitude, longitude, time and azimuth. 

:2. Navigation: 
Maps and charts- how to read them. 
Compass, magnetic meridian, variation, deviation. 
Courses, bearings, and their corrections. 
Compensation of compasses (technical and practical). 
Calculations of azimuth. 
Flight by dead reckoning, measure of the relative speed, drift, traverse 

table. 
Chronometer, chronometer rate, comparisons. 
Sextants, adjustments. 
Nautical almanac. 
Determination of positions by means of bearing and altitude of stars. 
Knowledge of great circle navigation. 
Aeronautical navigational instruments. 

3. General Knowledge: 
International rules for air and maritime navigation. 
International air legislation. 
Practical knowledge of meteorology and of weather charts. 

SECTION v. 
MEDICAL CERTIFICATES 

Internatiotzal Medical Requirements for Air Navigation 

I. Every candidate before obtaining a license as a pilot, navigator or engi
neer of aircraft engaged in public transport will present himself for exam
ination by specially qualified medical men (flight surgeons), appointed by or 
acting under the authority of the contracting State. 

2. Medical supervision, both for the selection and the maintenance of 
efficiency, shall be based upon the following requirements of mental and 
physical fitness :-

(a) Good family and personal history, with particular reference to nervous 
stability. Absence of any mental, moral or physical defect which will inter
fere with flying efficiency. 

-~--~- ---:!.._-------------~-·___._,___._ ~_._----'-"'_ 
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(b The min imum age for pi lots and navigators engaged in public trans
port hall be nineteen ( f9 years. 

(c Crlleral urg i a/ Exami11atiou.-The aeronaut must neither suffer 
from any wound , in j ury o r operation nor possess any abnonnality , congenital or 
otherw i c. whi h will interfere with the efficient and safe handling of aircraft. 

(d) cuero [ f edical E :t·ami11atio11 .-The aeronaut must not suffer from 
an) di ea e or di ab ility \vhich renders him liable suddenly to become incom
petent in the management of a ircraf t. l-Ie m tLt po sess heart, lungs, kidneys, 
and nen ·o us ystem capable of withstanding the effects of altitude and also 
the effect o f prolonged fligh t. 

( e) E)•e Examim1tio11 .-The ae ronaut mu t possess a degree o f visual 
acui ty ompatible with the efficient performance o f hi s duties. No pilot or 
na viga tor ha ll ha,·e more than I\\ o dioptres of laten t hypermetropia; 
mu cle I alance must be good and commen urate with the refraction. He 
mu t have a good fie ld of ,·ision in each eye and must po sess normal color 
percept ion. 

f) Ea r Exami11atio11.-The middle ea r must be healthy. The aeronaut 
mu st pos e a degree of auditory acuity compatible with the efficient per-
fo rmanc of hi duties. 

(g The ve tibula r mechanism must be intact and neither unduly hyper
sensiti,·e no r hypo ens itive. 

(h) ose a11d Th roa t E x ami11at io11 .-The aeronaut must possess free 
nasa l air en try on either side and not suffe r from se ri ous acute or chronic 
a ffections of the upper respiratory t ract . 

3· Each c ntracting State shall for the presen t fi x its own methods of 
examination until the deta il of tes ts and the minimal standard of require
ments have been finally et tl ed by the authorized medical r epresentatives of 
the Internat ional Commi ssion for Air avirration. 

4· The success ful candi late will rece ive a medical certificate of accept
ance, which must be produced before the license can be issued. 

s. In order to insure the maintenance of efficiency, e\·er) aeronaut shall 
be r e-examined periodically, at leas t every six months, and the findings shall 
be attached to his original record. In case of illness or accident also an 
aeronaut shall be re-examined and pronounced fit before resuming a1r 
duties. The date and result o f each re-examination shall be r ecorded on 
the aeronaut's flying certificate. 

6. No aeronaut who, before the date of the present Convention, has given 
proof of his fl ying ability, shall, so long as he retains such ability, be 
necessarily di squalifi ed because he fails to fulfil all of the above requirements. 

7. Each contracting State may raise the conditions set forth abO\ e, as it 
deems fit, but these minimal requirements shall be maintained internationally. 

ANNEX F 
INTERNATIONAL AERONAUTICAL MAPS AND GROUND 

MARKINGS 
International maps shall be made and ground marks established in accord

ance with the following general principles :-

SECTION I. 
MAPS 

I. Two types of aeronautical maps shall be used. They are hereafter 
mentioned as ge11 era.l maps and local maps. 

- - ~-- ~--·--"'""'-
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2. The index scheme for the aeronautical maps , both general an d local, 
shall be based on the index scheme adopted for the " Inte rnational I: I,ooo,ooo 
scale map" by the official International Congress convened for the purpose 
in London in I909 and in Paris in I9IJ. 

NoTE.-Extract from the resolutions adopted by the Conferences at London 
and Paris; 

The sheets of the International I : I,ooo,ooo scale map shall include 6 degrees 
of longitude and 4 degrees of lati tude. The limiting meridians of th e sheets 
shall be at successive intervals, reckoning from Greenwich, of 6 degre s, 
and the limiting parallel, reckoning from the Equator, shall be a t successive 
intervals of 4 degrees. 

The longitudinal sectors, from longitude I8o0 E. or W. of Green wich , are 
given numbers from I to 6o, increasing in an easterly direc tion. 

The 22 zones of 4 degrees in depth, extending from the Equator on each 
side to 88° latitude, are given letters from A to V. 

The polar areas, extending for 2 degrees, are lettered Z. 
In the northern hemisphere each sheet shall bear a descripti ve symbol 

composed of the letter N, followed by the zone letter and secto r number 
corresponding to its position, thus N.K.-I2. 

In the southern hemisphere the letter S shall replace the letter • . E xam
ple, S.L.-28. 

J. The metre shall be used as the standard of measurement for lengths, 
distances, heights and depths, reserving for each nation the right to add 
figures expressing these quantities in its own units. 

4· The colors, symbols, and arrangements for production adopted for the 
Internation al I : I ,000,000 scale map shall be used as fa r as practicable on 
the aeronautical maps. 

s. The general maps shall be drawn on Mercator's projection and shall 
be to a scale of I degree of longitude equals 3 centimetres. The general 
maps shall have marked on them in fine lines the meridians and pa rall els of 
each degree, and the meridians and paral lels limiting the unit sections of 
the I : I ,ooo,ooo map shall be accentuated. The same designation o f unit 
sections shall be used as for the I : I,ooo,ooo map. 

6. Each general (Mercator) map shall bear the French heading Carte 
Generate Ae·ronautiqu.e Jnte ·rn.ationale, and under it a translation of this 
heading in the language of the country publishing the map·. It shall a lso 
bear an appropriate geographical name. 

Each sheet shall show at least the following: principal physical feat ures 
and geographical names, wireless stations, marine lighthouses (height and 
range at sea level, color and character of the light) ; national frontier s, pro
hibited areas, principal air routes, lines of equal magnetic variation, South 
Polar distance, latitude, old and new notation of longitude (see paragraph 
7), with an outer margin containing letters and numbers referring to the 
index of the I : r,ooo,ooo map, legend of symbols in English or French and 
in the language of the country publishing the maps, publisher's name, and 
date of publication and of successive editions. 

7. The local maps. shall be drawn to a scale of I: 200,000. 

NoTE.-For local aeronautical maps of sparsely inhabited countries, the 
scale of I : soo,ooo or I : I,ooo,ooo as appropriate, may be used. 

In addition to the customary latitude and longitude notations, the local 
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ae ronautical maps shall bear numbers enclosed in rectangles, corresponding 
to a new sy tem of co-ord inate reckoning based on the antimeridian of 

reen wich and the South P ole. The new gr id reckoning, with regard to 
la ti tude, sha ll commence wi th the outh P ole as zero and increase northward 
by deg ree and minutes to I8o0 at the North Pole, and with regard to longi
tude shall com mence wi th the antimeridian o f Gree.nwich as zero and run 
eastward by deg rees and m inutes to 300°. 

E a h un it she.et o f the loca l ae ronautical maps shall bear th e French 
hea r ing Carte !\iorma le A 'ronaut.iq ue l11t r11a tio11 ale, and under it a tran sla
tion o f thi s heading in the language of the country publishing the map. 
It ha ll compri se one deg ree o f la titude and one degree of longitude, and 
shall be de igna ted by a locali ty name and by the new co-ordinates (described 
in parag raph 7 of the south-we t corner of tbe sheet, tbe unit digits being 
accentuated . I n these le ignating co-o rdi nates, the figures r eferring to the 
South P ola r d istance shall invariably be wr itten fir st. 

Ex AMPLE .-The sheet whose southern bou nda.ry is 49° N. (i.e., 139° South 
Pol ar d istance) and western boundary 2° E. ( i. e., 182° f rom the antimeridian 
o f Greenwich ) \ ·ill be numbered 139-182. 

O r the sheet whose southern boundary is 36° S . (i. e., 5'4° South Polar dis
tance ) a nd weste rn boundary 7° \ . i.e., 173° f rom the antimerid.ian of 
Greenwich) will be numbered 54-1 73. 

9. The local aeronautica l unit sheets shall show, as far as the data is 
kn own, the following:-

(a) With ia th e limit.·ing M er id ians a11 d Para l/els.-Twenty-minute proj ec
t ion g r id ; roads d ivided into two classes according to their relative visibili ty 
from the air ; railways o f a ll kin ds, cities a nd towns in outline and the plan 
of the principal public roads cross ing them ( villages similarly if practicable, 
other wise their positions indicated ); principal features of the surface water 
system; woodlan ds and other areas unsuitable f or landing, ae rodromes, 
hangars f o r airships, plants fo r balloon infla tion , permanent landing places 
on g round and wate r , aeronautical g round marks (beacons and fixed naviga
tional lights ) ; ma rine ligh thouses ( height, r ange at sea level, color and 
character o f the light) ; wireless stations, meteorolog ical stations, overhead 
electric power lines ; remarkable obj ects; national frontiers; the frontier 
cross ings fo r customs purposes prescribed by Annex H.0 
( A rt. 2) ; prohibited a reas; p rincipa l a ir routes; names 
of important bodies of water ; towns, and important villages; the • 
topogra phical relief by shading and fi gu res indicating heights, 
the mos t important of which to be surrounded by an oval ring as 

(b 011tside th e limit·ing M erid·ia11s and Para.llels.-A title, consisting of 
the name designating the locality and the inde-"< numbers of the sheet ; a 
border scale graduated to minutes; the names of the neighboring sheets; 
latitude, South Polar di stance, old and new notation of longitude (see para
graph 7) ; scale of kilometres ; legend of symbols in English or French and 
in the language of the country Jpublishing the map; magnetic variation dia
gram ; key map showing abridged numbers of the sheet concer~ed and the 
eight surrounding sheets; frontiers and the names of the countnes, parts of 
which are embraced by the key map; publisher's name and date of publication. 

10. The forms of the general and local maps, titles, marginal notations, 
diagrams, and legends, shall be as shown by the accompanying illustrations.1 

II. The general and local aeronautical maps and guide books of the areas 
traversed by the most important routes which may be established by interna
tional agreement shall be prepared first. 

1 The plates referred to have not been reproduced.-Editor . 
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NoTE.-On account of the inadequacy of the usual method s of topographic 
mapping for making aeronautical maps, it is strongly recomm ended that steps 
be taken to survey from the air the areas al ong the mos t important inte rna
tional routes. Such surveys would furnish indi spensable info rmation regard
ing the features necessary to be shown on the maps the a via tor is to use. 

SEcriON II. 
UNIVERSAL SYSTEM OF GROU N D M ARKS 

1. All ground marks shall con form with the scheme of numbering adopted 
for the unit sheets of the local international aeronautical maps. 

For this purpose each mark shall show:-
(a.) The abridged number which designates the sheet within which it lies; 
(b) An open rectangle, whose short sides shall be oriented north-south; 

the frames shall be open towards the opposite half of the unit sheet; 
(c) A dot indicating the approximate position of the mark on the north 

or south half of the corresponding unit sheet. 
The numbers shall be placed close to the frame at the top , bottom or sides, 

but not inside. 
Where marks are placed so close to each other as to admit of possible 

confusion, the round dot may be replaced by a square, triangular or star
shaped clot. 

It is recommended that the minimum dimensions of the marks be those 
indicated in the sketches. 

2. Special attention shall be given to the di stribution of marks along 
chosen international routes. 

NoTE.-Steps to establish suitable marks for landing at night shall be 
eventually taken, in accordance with the decision of the International Com
mission for Air Navigation. 

ANNEX G 

COLLECTION AND DISSEMINATION OF METEOROLOGICAL 
INFORMATION 

I. Nalttre and object of meteorological iii/ormation to be furn:ished by 
Contracti11g States. 

(A) " Statistical" is required for the purpose of indicating the degree of 
safety and convenience of different routes or aerodromes for different types 
of aircraft. 

It consists of:-
(a) Analysis and summaries of past meteorological records. 
(b) Summaries of current observations. 
(B) " Current" is required for the purpose of:
(a) Keeping a current record of the weather. 
(b) Making forecasts. 
It consists of:-
I. The results of daily observations. 
2. Lists of active stations at which these observations are taken. 
(C) "Forecasts" are for the purpose of telling all concerned when and 

where flying is possible and the best conditions for the same. They are 
statements of conditions anticipated:-

-----------~-------~ 
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( a ) " hort period " during the next three or four hours. 
b " 1\ o r mal " during the nex t 2 0 to 30 hours. 
c " L ong pe riod" dur ing the next two or three days. 

(d) ' Route" for pa rticular region or route dur·ing the ne:xt six hours. 
2. Uet fl ods a ~rd tim es of fur11is h i11g th e di ffe re11 t I)Jpes of i11formation. 
(A) " ta ti stical " i furni shed by Central ~leteorological Offices for gen-

eral info rmation. 
(a Analy i and summaries of past records- by the publication of special 

h andbooks g iving averages, frequencies and extremes of the principal meteor
o log ical element s, together with charts and diag·rams ; prominence to be giYen 
to me teorological conditions of areas known to haYe special meteorological 
peculia r it ie . 

b) ummaries o f current obserYations- by the monthly publication of 
the in form ation obtained each month. 

(B) ' Cur rent is furnished by meteo rological offices to meteorological 
offices. 

a ) Results of daily obsen ations- telegraphically by:
I. Regula r reports at fixed hours ( see Appendix I. and 
2 . By special report s at intermediate times when requested (see Appendix 

II. ) . 
(b) Li sts of stations when eYer necessary, to keep other countries informed 

where obse r vation s are being taken , giving also local and topographical details 
a ffe ti ng weather conditions at each station. 

c ' F orecasts" a re furni shed by Meteorological Offices for general in
fo rmation by publication in the public Press, telegraphically to other coun
tries if required, or any other the best, means to bring the;n to the notice 
of those requiring them (see Appendix III.). 

APPEN DIX I. 

REGULAR REPORTS 

These are of two kinds:-
I. Individual station reports. 
2. Collective station reports. 
1. Indi vidual station reports are the results of observations of individual 

stations, taken at 0100, 0700, 1300, and (18oo or) 1900 G.M.T. The reports 
arc made as soon as the obsen at ion has been taken and are rendered to a 
central collecting station or office ; where reports for only two of these hours 
are possible or sufficient, the hours should be separated by an interval of 
twelve hours. (It is recommended that the standard hours be changed to 
0300 0900, 1500 and 2100 G.M .T. by international agreement.) 

Reports will give information on the following, whenever possible:-
1. Wind. 
2. Pressure. 
3. Temperature and humidity. 
4. Fog and visibility. 
s. Clouds. 
6. Precipitation. 
7. Thunderstorms, hurricanes, tornadoes, dust-storms. 
8. Other weather phenomena. 
9. State of sea, 

and also on upper air currents and upper air temperature and humidity~ 
from stations where facilities are available for observation. 
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Reports will be made in the general form and in the codes g iven in 
Appendix IV. 

2. Collective reports are a collection of the individual report s rece ived b,v 
a central station or office and transmitted to oth er cent ra l olnces. T hey are 
of three classes :--

Class r.--The central office in this case is ·usua lly the main office of a 
country ; it transmits its reports, within r0 hours of the tim e th e observa
tions are taken at the indi vidual stations, to all main offices of other coun tri e 
within a radius of 1,500 kilometres. 

Class 2.--These are reports made for the purpose of g iving count ries O\·er 
1,500 kilometres distant information essential to making their own forecasts. 
The central office is that of a selected State which po sesses a high -powe r 
wireless station capable o f worldwide ranges ( minimum 1·ange 3,000 ki lo
metres). The report is made within three hours of the obser vat ions, and 
is a collection of reports selected from the Cl ass r report s and abr idged (see 
Appendix IV.). It should include a forecast of con ditions in the coun try 
of origin. 

Class 3.--These are local reports made by local centers to other loca l 
centers (any within 500 kilometres). The report is a collec t ion of report , 
selected from the Class I. reports from stations in the vicinity and abridged 
(see Appendix IV.) . It is made within 30 minutes of the time of obsen·a
tion. 

APPENDIX II. 

SPECIAL REPORTS 

Special reports give the results of continuous observations a t aerodromes 
having meteorolog ical stations on recognized air routes. They are to be 
rendered within thirty minutes of a request from a central office on a speci fied 
aerodrome on the route. The maximum distance from which these reports 
will be required is soo kilometres. The requests may take the form o f a 
demand for hourly reports. 

The reports are rendered by telephone or wireless, and may be fro m one 
country to another in the case of an international air route. The reports 
when made by telegram will be in the form and code given in Appendix IV. 

APPENDIX III. 

FORECASTS 

Short-period forecasts covering three. to four hours will give a statement 
of the anticipated conditions of cloud, weather, surface wind and visibility, 
together with direction and speed of wind at heights of 1,000 and 2 ,000 
metres, and an estimate of meteorological fitness for different types of air
craft. 

Normal forecasts for twenty to thirty hours will give similar information, 
but in more general terms. 

Long-period forecasts give a general statement of the prospects for the 
next two or three days. 

Route forecasts are made twice daily by central offices from information 
received from individual stations and will give a statement of conditions 
anticipated in the different regions or routes of the country for about six 
hours ahead. 
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PPENDIX fV. 

ENERAL FORM I V HICH REPORT ARE TO BE RENDERED 
A);D CODES FOR THEIR TRA. ShllSSION 

Individual tation will be allotted station caH signs, i.e., an index group 
o f lett er s or figu res which will be u ed in all report s to indicate the station, 
and will al o se rve as the wireless call sign. These should be internationally 
di tinct. 

The general form is given in meteorological symbols or letters. For pur
po es o f transmi ion a n appropriate figu re value is given to each symbol 
or letter in accordance with the codes given below. 

~I ETEOROLOGICAL SY1 IBOLS OR LETTERS A D THEIR 
SIG IFlC. TIO N 

ta11dard s:y m bo ls. 
BB B = barometer reduced to sea-level and e-xpressed in millibars and 

tenth s, i.e., corrected for temperature g ra,·ity and index error. 
The initial 9 or lO is omitted. 

DD =direction o f wind ( true direction as distinguished from mag· 
netic) at a height of 10-1 5 metres above the surface expressed 
on scale 1-72 (see Code X . . 

F =fo rce of wind on Beaufort scale (wind above force 9 to be spe
cially noted at end of telegram ) . 

ww =pre ent weather Code I. ) . 
TT =temperature in degrees A (0° A =- 273° C, 273° A= 0° C), 

fi rst figure omitted . 
A =fo rm of low cloud (Code Ill.). 
L =amount of low cloud (in tenths of sky covered, amount 10 tele

graph as 0) . 
B =fo rm of medium or hi ?"h cloud (Code III.). 

M =amount of medium or high cloud in tenths. 
h = height of base of low clo~td (Code IY (a) ) . 

VI/W = past weather (Code II .) . 
V =visibility (Code\ .). 
lh= relative humidity (Code VI.). 
S = state of sea (Code VII.). 
fJ = characteristic of barometric tendency (Code IX.). 

bb = amount of barometric tendency in h alf millibars per 3 hours; so 
added for negative tendencies. 

F 1= fitness of weather conditions for flying machines (Code VIII. 
(a) ) . 

F 2= fitness of weather conditions for airships (Code VIII. (b) ). 
RR =rainfall: (i) in day, (ii) in night ; in millimetres and tenths. 

MM = maximum temperature in the day. 
mm =minimum temperature in the night. 

X = reserve figure. 

SPECIAL SYMBOLS FOR UPPER AIR CURRENTS 

H =height (Code IV.(b) ). 
DD =direction on scale 1-72 (i .e., to nearest 5° (see Code X.)). 
VV =speed in kilometres per hour (for speed above 99 K/hr use 

three figures). 

L - - - - - - - - - - - - - - - - - - - ---- - - - - -- - - - - - - - - - - - - - -
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SPECIAL SYMBOLS FOR U PPER AIR TEl'vlPE R AT URE A 1 D 
HU:MIDITY 

p =- height or pressure (Code IV. ( c ) ). 
HH = actual.percentage of relati ve humidity. 

SPECIAL S"'MBOL FOR COLLECTIVE REPORTS. CLA SS 2 

B = barometer in whole millibars with the initial 9 or 10 omitted. 

GENERAL FORMS OF MESSAGES IN METEOROLOGICAL 
SYM BOLS 

REGULAR REPORTS. 

r. h1div idual Station Reports.-Station call s1gn followed by the foll ow-
ing groups:

BBBDD. FwwTT. ALB 1h. wwVHS. 
RRMMX (or RRmmX). 

Additional two groups for reports from Stations having facilities for obser
vations of upper air currents ; the first of these being:-

A five-figure group to indicate that upper air current information is con
tained in the group which follows and which has the general form HDDVV. 

Additional two groups for reports from stations having facilities for obse r
vations of upper air temperature and humidity ; the first of these being:-

A five-figure group to indicate that upper air temperature and humidity 
information is contained in the group which follows and which has the gen
eral form pTTHH. 

(Norn.-These indicative five-figure groups would be better, from a sig
nalling point of view, as a special Morse signal.) 

2. Collective Station Reports, Class 1. The individual station reports are 
given in sequence in the same general form as above. Upper air conditions 
are given at the end for those stations for which available: upper air cur
rents being given only for the following heights, soo, r,ooo, 2,000, 5,000 

metres (see Code IV. (b) ) . 
Example of general form of collective report (Class I) giving information 

from four stations, A, B, C, D, of which stations B, C have given upper air 
currents, and stations B, D upper air temperatures and humidity. 

Call sign for "A"- BBBDD- FwwTT- ALBMh
wwVHS- ,BbbF1F2. 

Call sign for " B "- BBBDD- FwwTT- ALBMh
wwVHS -,BbbF1F2. 

Call sign for " C"- BBBDD- FwwTT- ALBMh
wwVHS -,BbbF1F2. 

Call sign for "D "- BBBDD- FwwTT- ALBMh
wwVHS -,BbbF1F2. 

Group or signal indicating that upper air current infor-
mation follows. 

Call sign for "B "- HDDVV. 
Call sign for " C "- HDDVV. 
Group indicating that upper air temperature and humidity 

information follows. 
Call sign for " B "-pTTHH. 
Call sign for " D "- pTTHH. 
3· Collective Station Reports, Class 2.-The individual station reports are 

given in sequence in an abridged form, as follows : Call sign for station -
BBDDF- wwTTh- AL,Bbb. 
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Lpper a ir currents are gi \'en a t the end of the telegram for heights 2 ,000 

and - ,000 metres fo r se lec ted stations. 
Example of general form o f co llectiYe report ( Oass 2) giving in fo rmation 

f rom four s tations .·\ , B, C, D , of which stations " B, " C " are selected for 
upper ai r cu rrent cond ition . 

Call s ign fo r "A' - BBD DF - wwTT b - AL.Bbb. 
Ca ll s ign for "B " - BBDDF- wwTTb - AL.Bbb. 
Call sign for " C " - BBDD F - wwTTh- AL.Bbb. 
Call sig n fo r " D " - BBDDF - wwTTh- AL.Bbb. 
Group ind ica ting that uppe r a ir cur rent information follows . 
Call s ign for 'B '-H DDVV. 

all sign for " C " - HDDV . 
Fo recast of cond ition s in countr: o f on gm. 
4 . ollecti ·e S tat ion R eports Class J .-The individual station reports are 

gi,·en in sequence in an abr idged fo rm as follow s:-
Ca ll sign o f stations - DDFF 1F::: - AL BMh- wwWV\iV . 

OTE r.-The general form for transmission ' of special reports" and of 
fo recasts h as not yet been form ulated. 

NoTE 2.-0bservations from ships at sea and the tra11smission of such 
obser vation s require special arrangements which it has not yet been possible 
to formulate. Similarly for obser\'ations from aircraft an d their transmis
sion. 

CODES 

Code I.- Present Ul eal.her.- ww. 
ote.- oo to 49 weather w ithout precipitation . 

so to 70 and 77 to 97 with precipitation. 
In Codes I and II , r =rain, d = dri zz le, h =hail , s =snow, rs =sleet. 

tlr = thunderstorm, e =wet air, f =fog (see Code V). 

N o M ist or Fog. Code 
Code figure. 
figure. 

oo Absolutely cloudless. 
OI Cloud less than ~ -
02 About 0 clouded. 
OJ About ~ clouded. 
04 O vercast, but small 

blue visible. 
os Absolutely overcast. 

amount of 

Ha.::e, Mist or Fog, but no precip·itat·ion. 
o6 Overcast and r f . 
07 2£. 
o8 3f. 

17 
I8 
19 
20 
'2I 

4f. 
sf. 
6£. 
7f. 
Sf. 

22 M ist Ife. 
23 - 2fe. 
24 Fog 3fe. 
25 4fe. 
26 sfe. 
'27 6fe. 
28 7fe. 
29 8fe. 

09 4£. 
1o sf. S pec·ia.l P h.enomma. witlwl't precipita-
II 6£. 
12 7f. 
13 8£. 
I4 Haze If. 
IS 2f. 
16 Fog Jf. 

tiOJh 
30 e (wet air). 
31 Exceptional visibility. 
32 Dust Haze. 
33 Dew. 
34 Hoar Frost. 
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Code 
figure. 

35 Rime. 
36 Glazed Frost. 
37 Glazed Roads. 
38 Solar Halo. 
39 Lunar Halo. 
40· Solar Corona. 
41 Lunar Corona. 
42 Aurora. 
43 Squalls. 
44 Gale. 
45 Gloom. 
46 Ugly: threatening. 
47 Thunder. 
48 Lightning. 
49 Thunder and Lightning. 

Precipitation aJtd Fog (so-s8). 
so Slight r 
51 Moderate r zf. or 3f. 

52 Heavy r 
53 Slight r 

54 Mode rate r 
55 Heavy r 
s6 Slight r 
57 Moderate I" 

58 Heavy r 

4£. or sf. 

6f. to 8£. 

Prccip-itatiott and S (]flalls of Wind 
(59-70). 

59 Slight r. 
6o rvfoderate r. 
6r HeaYy r. 
62 Slight h. 
63 l\Toderate r and h. 
64 Hea\·y r and h. 
6s Slight rs. 

Code 
figure. 

66 M oderate r s. 
67 Heavy r s. 
68 Slight s. 
6g !'lfoderate s. 
70 Heavy s. 

Sno ·w CozleriHg. 
71 s O\ e r whole coun try. 
72 s with bare patches. 
73 Deep drifts. 

~~ }Reserve figures. 
76 
Preci;,itatiolt (77--97). 
77 Slight d . 
78 Moderate d. 
79 Thick d. 
So Slight r. 
81 . rfoclerate r. 
8z Heavy r. 
83 Slight h. 
84 Moderate h. 
85 Heavy h . 
86 Slight r s. 
87 Moderate rs. 
88 Heavy rs . 
89 Slig ht s. 
90 1vfoderate s. 
91 Heavy s. 
92 Slight tlr } 
93 Moderate tlr Without hail. 
94 Heavy tlr 
95 Slight tlr } 
g6 Moderate tlr With hail. 
97 Heavy tlr 

: } Reserve figures. 

l--ode II.- Past Weather.- WW. 

Note.- oo-49 ·weather without precipitation. 
S<>-97 Weather with precipitation. 

No PrecipitatioJt or Fog (oo-14). o8 - e and o; low cloud. 
oo equals Cloudless. 09 - c and o ; mixed cloud. 
or b and be; med. or high cloud.Overrast, with Blue Patches (ro-r2). 
oz b and be; low cloud. 10 equals med. or high cloud. 
03 b and c ; mixed cloud. II low cloud. 
04 be and c; med. or high cloud.rz mixed cloud. 
05 be and c; low cloud. 13 completely overcast; low or 
o6 be and e; mixed cloud. mixed cloud. 
07 e and o; med. or high cloud. 14 b and o; low or mixed cloud. 

~ ~ - -----
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Fog -;_ •it/1 Cloud abo- e ( 15-19). 
d 

fi u re . 

15 eq ual s OYercast and I f. 
I 

17 

I9 

o ·erca st and zi. 
OYe rcas t and 3 f. 
o,·e rca st and 4 f or ~f. 
o·:ercast and 6£ to f. 

J-/a,;;e or Fog ( 20-24). 
20equalsHaze 1f. 

z_ 
23 

Ha ze zf. 
Fog 3f. 
Fog 4f. or sf. 
Fog 6f. to Sf. 

U et Fog or Mist (25-29) . 
z- equals 1\f i t If e. 
26 Mist _fe. 
27 Fog fe. 
z Fog 4fe. or sfe. 
29 Fog 6fe. to Sfe. 

Code 
figu re. 

-·6 o f slight l 
~ , o f moderate J r s orr and rs. 
- of heaYy 
59 o f s light- now. 

of mode rate - snow. 
1 of h e.a,·y - snow. 

Occasional Precipitatio11 (62-76). 
62 occa ional slight d. 
63 mode rate d. 
6.t thick d, 
65 s light r . 
66 moderate r. 
67 heavy r. 
68 slight r and h. 
69 moderate r ;md h. 
70 heavy r and h. 
7I s light l 
72 moderate ~ rs orr and rs. 
7 heavy J 

Specia l Ph e11 omeua.1. it/ro ut Prrcipita- 74 slight s. 
tio l~ (3o-49). 75 moderate 

30 equal s e ( wet air ). _16 s. h eavy s. 
Exceptional v isibility. 31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
-!8 
49 

Dust Haze. 
Dew. 
Hoar Frost. 
Rime. 
Glazed Frost. 
Glazed Roads. 
Solar Halo. 
Lunar Halo. 
Solar corona. 
Lunar corona. 
A urora . 
Squalls. 
Gale. 
Gloom. 
Ugly; threatening. 
Thunder. 
Lightning. 
Thunder and lightn~ng. 

Prec ipitation. 
Passing Sho·wers (so-6r). 

so of slight } 
s·r of moderate ·;tin. 
52 of heavy 
53 of slight } 
54 of 111oclerate hail orr and h. 
55 of heavy 

Continuo-us or uearly Couli~tuous 
Precipitation (77-91). 

77 slight } 
78 modera te d ri zzle. 
79 thick 
8o slight } 
81 moderate rain. 
82 heavy 
83 slight } 
8.J moc'erate rand hail. 
8s heavy 
86 slight } 
87 moderate rs orr and rs. 
88 heavy 
89 slight } 
90 moderate snow. 
91 heavy 

Tlwndcrstorms (92-97). 
92 slight tlr } 
93 moderate tlr without hail. 
94 heavy tlr 
95 slight tlr } 
g6 moderate tlr with hail. 
1)7 heavy tlr 

(1~ } 
99 

Reserve Numbers. 
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f Cl d {L ow Cloud.- A . 
Code Ilf.-Form 0 0 11 · M ediu m or High Cloud.-B. 

Low Cloud: I equal s Facto Cumu l u ~ . 
2 Mammato Cum ulu s. 
3 Low Strato Cumulu s ( below 1200 m.). 
4 H igh S t rato Cumulus ( above 1200 111 .• 

5 N imbu s. 
6 Cumulus. 
7 Cumulo 'imbus. 
8 Stra tus. 

High Cloud : I Cirru s. 
2 Cirro Stratus. 
3 Cirro Cu mulu s. 
4 F alse Cirrus. 

Medium Cloud: 5 Thin A lto Stratus (Sun or Moon visible ) . 
6 Thick Alto Stra t11s. 
7 Alto Cumulus (low ) (below 3 km.) . 
8 Alto Cumulus ( high ) ( above 3 km.) . 

Code IV (a), (b), (c)- H eigh ts and Pressures of Upt>er Air R eports. 
Code I V (a).-Height of ba.se of Code I V (b ) .-Height of Upper 

Low Ctoud.-h. W ind.- 1-/. 
Code Code 
figure. Metres. fi gure. l\lletres. 
o equals cloud below ISO 9 eq 11 als no low cl oud. 
I - cloud below 150-300 I eq uals 200 
2 - cloud below 300-500 2 - 500 
3 cloud below soo-750 3 1000 
4 cloud below 750-IOOO 4 I SOO 
5 cloud below rooo-ISOO 5 2000 
6 cloud below ISOD-2000 6 3000 
7 cloud below zooo-zsoo 7 4000 
8 cloud below 25oo-3000 8 5000 

Code IV ( c).-Height or Pressttre to w hich T emperature and. H u.·ntidity 
Values ref er.-p. 

Code 
figure. 

o equals surface. 
I 300 metres above surface. 
2 pressure of 1000 mb. 
3 pressure of 950 mb. 

Code V.- Surface 

4 equals pressure of 900 mb. 
,5 pressure of Sso mb. 
6 pressu re of 8oo mb. 
7 pressure of 750 mb·. 
8 pressure of 700 mb. 
9 pressure of 6oo mb. 

Visibility and Fog.-V. 

Code Most distant Description. Code Most distant Descripti on. 
figure. object visible. figure. object visible. 

4 2000 metres z for 3 V 
0 less than 25 metres 8£ 5 4000 z for 4 V 

zs metres 7f 6 7000 If o r 5 V 
I so 6£ 1 for 6 V 

S'f 
7 12000 

100 
8 20000 7V 

2 200 4f 
soo .1 for 1 V 30000 SV 

3 1000 3 for 2 V 9 above 30000 and clear air gV 
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Code V 1.- Relati e H um idity.- H. 

Code 
fi gu re s. 

equals 9~- 100 per cent. 
9 <)0 - 94 

So - 8g 
7 70 - 79 

6o - 6g 

Cod e 
figure. Desc ri pt ion. 

o equals Calm- glassy. 

Code 

Code 
figu re. 

5 equals ·o- 59 per cent. 
4 40- 49 
3 30 - 39 
2 20- 29 

I 10- 19 

' /I .- S tate of S ea.- S . 

Code 
fi gure. D escription. 

5 equals Rather rough-much furrowed. 
Ve ry smooth-slightly rippled . 6 Rough- deeply furrowed. 

2 S mooth - rippled . 7 High rollers. steep fro nts. 
S light - rocks buoy. \ ery high rollers, steep fronts. 

4 M oderate furrowed. 9 Phenomenal- precipitous . 

Code f, III . ( a ) a11d ( b 

Code r. Ill . ( a ).- Fit 11 ess f or 
Aeroplarri' 

. - Fit rr ess f or Fl_v i11 g. 

Code Ill. ( b .-Fitu-ess for 
1 irsflips. 

Code 
figu re. 

Code 
figure. 

o equals entirely unfit : f og. 
1 - entirely unfit : rain 

o equals entirely unfi t : fog. 
and low I entirely unfit : rain, w ind, anC 

2 

3 
4 
5 
6 
7 
8 
9 

Code 
figure. 

cloud. 
entirely unfit : gales. 2 

ve ry ri sky : mi st. 3 
very risky : wind and weather. -l 
ri sky : mi st. :; 
ri sky : wind and weather. 6 
fit. 7 
very fit . 8 
perfect. 9 

low cloud. 
entirely un fi t: gales. 
very risk-y : high wind. 
very risky : occasional squalls. 
ri ~ky: strong wind. 
risky: slight squalls. 
fit. 
ve ry fit. 
perfect. 

Co de I X .- Characteristic of Baro111 etric T endency.- f3 
Code 
figure. 

o equals steady. 6 equals steady, then falling. 
I - unsteady. 
2 - ri sing. 
3 falling. 
4 falling, then rising. 
5 steady, then rising. 

7 falling, now steady 
8 rising, now steady or falling. 
9 line squall ; sudden ri se with 

marked change of wind and 
weather. 

Code X.- Dircc tiorr of W irrd.- DD. 

Direction is specified to the nearest 5° by use of the numbers I -72. 
The numbers corresponding with the usual "even " points of the old tele
graphic scale are as follows:-

- - - - - - - -- - - --- - - - - - - - - ----- - - - - - - · - - --- -
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04 equals NNE. 
09 NE. 
13 ENE. 
18 East. 
22 ESE. 
27 SE. 
31 SSE. 
36 South. 
40 ssw. 
45 SW. 
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49 equals VI S\ ·. 
54 'Nest. 
s8 w w. 
63 NW. 
67 'NW. 
72 No rth. 

To express directions calculated in 
degrees in this scale, di vid e the num
ber of degrees by 5 (o r rnult ip l) bj 
2 and divide by IO) . 

e.g., 17° equals OJ; 53° equals II; 257° equals 51 ; 313 ° equals 63. 

ANNEX H . 

CUSTO MS 

GE NERA L PROVISIONS 

I. 

Any aircraft going abroad shall depart only from aerodromes specially 
designated by the customs administration of each contracting State, and 
named ''customs aerodromes." 

Aircraft corning from abroad shall land only in such aerodromes. 

2. 

Every aircraft which passes from one State into another is obliged to 
cross the frontier between certain points fixed by the contracting States . 
These points are shown on the aeronautical maps. 

J. 
All necessary information concerning customs aerodromes within a State, 

including any alterations made to the list and any corresponding alterations 
necessary on the aeronautical maps and the dates when such alterations 
become valid, and all other in formation concerning any international aero
dromes which may be established, shall be communicated by the States con
cerned to each other and to the International Commission for Air Navigation, 
which shall notify such information to all of the contracting States. The con
tracting States may agree to establi~h international aerodromes at which there 
may be joint customs services for two or more States. 

4· 
When, by reason of a case of force majeure, which must be duly justified. 

an aircraft crosses the frontier at any .other point than those designated, it 
shall land at the nearest customs aerocirome on its route. If it is forced 
to land before reaching this aerodrome it shall inform the nearest police or 
customs authorities. 

It will only be permitted to leave again with the authorization of these 
authorities, who shall, after verification, stamp the log book and the man
i'fest provided for in paragraph 5: they shall inform the pilot of the cus
toms aerodrome where he must necessarily carry out the formalities of cus-
toms clearance. · 

s. 
Before departure, or immediately after arrival, according to whether they 

are going to or coming back from a foreign country, pilots shall show their 
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log books to the autho ri ties of the ae rodrome and, if necessary, the manifest 
of the goods and supplies for the journey which they carry. 

6. 
The manifest is to be kept in conformity with the attached form I 

0 
L 

The good must be the ubject of detailed declarations in conformity with 
the attached form ·o 2, made out by the senders. 

Every contra ting tate has the right to prescr ibe for the insertion either 
on the mani fe t or on the customs declaration o f such supplementary entries 
as it may deem 11ecessar). 

7-
In the case of an aircraft transpo rt ing goods the customs officer, before 

departure, sha ll examine the manife t and declara tions. make the prescribed 
ve ri fi cation and sign the log book as well as the manifest. He shall verify 
his signatu re with a stamp. He shall seal the goods or sets of goods, for 
which su h a fo rmality is required. 

On arr-ival the cus toms officer shall ensure that the seal is unbroker, shall 
pass the goods , shall sign the log book and keep the manife t. 

In the ca-e of an aircraft with no goods on board, the log book only shall 
be signed by the pol ice and customs officials. 

The fuel on board shall not be liable to customs duties provided the 
quantit) the reof does not exceed that needed for the journey as defined in 
the log book. 

8. 
As an exception to the general regulations, certain classes of aircraft, par

ticular!) postal aircraft, aircraft belonging to aerial transport companies reg
ularly constituted and authorized and those belonging to members of recog
nized touring soc iet-ies not engaged in the public conveyance of persons or 
goods, may be freed from the obligation of landing at a customs aerodrome 
and authorized to begin or end their journey at certain inland aerodromes 
appointed by the customs and police administration of each State at which 
customs formalities shall be complied with. 

However, such aircraft shall follow the normal air-route, and make their 
identity known by signals agreed upon as they fly across the frontier. 

REGULATIONS APPLICABLE TO AIRCRAFT AND GOODS. 
g. 

Aircraft landing in foreign countries are in principle liable to customs 
duties if such ex ist. 

If they are to be re-exported, they shall have the benefit of the regulations 
as to permit by bond or deposit of the taxes. 

In the case of the formation between two or more countries of the Union 
of touring societies, the aircraft of the said countries will have the benefit 
of the regulations of the "Tryptique." 

10. 

Goods arriving by aircraft shall be considered as coming from the country 
where the log book and manifest have been signed by the customs office~. 

As regards their origin and the different customs regimes, they are !table 
to the regulations of the same kind as are applicable to goods imported by 
land or sea. 

II. 

With regard to goods exported in discharge of a temporary receiving or 

---- - - - -------------------
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bonded account or liable to inland taxes, the senders shall prove their right 
to send the goods abroad by producing a certificate from the customs of 
the place of destination: 

AIR TRANSIT. 

I2. 

When an aircraft to reach its destination must fly over one or more con
tracting States, without prejudice to the righ t of sovereignty of each of 
the contracting States, two cases must be distinguished:-

r. If the aircraft neither sets down nor takes up passengers or good s, 
it is bound only to keep to the normal a ir route and rnake itself known by 
signals when passing ove r the points designated for such purpose. 

2. In other cases, it shall be bound to land at a customs aerodrome and 
the name of such aerodrome shall be entered in the log book before depart
ure. On landing, the customs authorities shall examine the pape rs and the 
cargo, and take, if need be, the necessary steps to ensure the re-exportation 
of the craft and goods or the payment of the dues. 

The provisions of paragraph 9 (2) are applicable to goods to be re-ex
ported. 

If the aircraft sets down or takes up goods, the customs officer shall verify 
the fact on the manifest, duly completed, and shall affix, if necessary, a new 
seal. 

VARIOUS PROVISIONS. 

IJ. 

Every aircraft during flight, wherever it may be, must conform to the 
orders from police or customs stations and police or customs aircraft of the ,. 
State over which it is flying. 

14. 

Customs officers and excise officials, and generally speaking the representa
tives of the public authorities shall have free access to all starting and land
ing places for aircraft; they may also search any aircraft and its cargo to 
exercise their rights of supervision. 

rs. 
Except in the case of postal aircraft, all unloading or throwine out in the 

course of flight, except of ballast, may be prohibited. 

r6. 

In addition to any penalties which may be imposed by local law for 
infringement of the preceding regulations, such infringement shall be reported 
to the State in which the aircraft is registered, and that State shall suspend 
for a limited time, or permanently, the certificate of registration of the 
offending aircraft. 

17. 

The provisions of this Annex do not apply to military aircraft visiting a 
State by special authorization (Articles 31 , 32, and 33 of the Convention), 
nor to police and customs aircraft (Articles 31 and 34 of the Convention). 
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. on:.- The manifest should not bear on it 
era ures or correc tions except those approved 
by the prope r cu stom offici als . nor contain in
te r lineati ons or several articles entercJ on the 
sa mt: line. s many ex tra sheets may be 
added as a re necessary. 

AIR NAVIGATION 

l\ IA. IFEST 

OR GE NERJ\L DECLARATION OF CARGO. 

registration Mark. 

1-fACHir E . ..... . ...... ... .... ..... . ........... . 

Space 

reserved 

for 

entries 

by 

Customs 

Officers. 

COM~~~A - DT N G !;:;dee,noo' 
OFFJCER. attonality: 

N umber of License: 

Country: 

Country: 

The Commanding Ofl1cer guarantees the accuracy of the contents of this 
manifest under penalties provided by law. Consequently he has dated and 
signed this document immediately below the last entry. 

File i\larks 
Number and Number (in Figures and Nature Observa-

of Numbers Letters) and clescrip- of the Weight. tions. 
Docu- on the tions of Parcels. Goods. 
ment. Parcels. 



Place of departure 

Place of departure : 

Parcels. · 
Nature 

Marks and Number. of Goods. 
Numbers. 

AIR NAVIGATION 

Cu st01ns declaration made by M . 

f or the f ollow ing goods : 

Country Weight. 
Detailed Description of of Value. 

Contents. Origin. Gross. 
I 

Net. 

At the day of 

CoHsig 11or 

Observations. 

19 

I\) 

" II) 

:> ...... 
::;:! 
() 

~ 
'TJ 
>-3 
><: 
t"I1 
> 
::;:! 

to 
0 
0 
~ 
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AERI L L \ i\ RE- L TI ON BY AMERICA T LEGIO_ 
Th me r ican Legion, at it National Convention in Cle eJand, September 

27, adopt d the follow ing re olu tion: 
\ \ H EREA , the ·Tt ited tate of Ameri a has, at the present time, no federal 

leg i lation a ffec ting the man u fac ture. fly ing or landing of aircraft, and 
\ V H £R.EA a Ia k of such legislation leads to e.' t remely dangerous con-

fu sion a nd reta rd the de,·elopment of air raft which is of ,·.ital import ance 
to the national de f n e, therefore, 

Be I t Resol ed, T ha t the Ame rican L egion, in national conYention assembled, 
does hereby reque t the ongress of the nitecl tates of America at on e 
to enact legi lation which has fo r its object a deYelopment o f the art and 
industry of fl ying by pa ing proper law- rega rdina it · thi leg i lation to 
·ove r the li censing o f aircraft for air worthine · per iodic inspection and 
re inspection of aircra ft while in serv ice ; th e initial examinaton and lice nsing 

f pilots for ,·ar ious types of flyi ng and periodic re-examinat ion of such 
pilots in order to dete rmiJ1e thei r continued fitne s fo r fly ing· and the defmi
t ion and pe ifi cation of what constitute pr op r land ing fi elds. 

NE\• YORE ST. TE ERI L L \ i\ RE OL TIO 
The ew York State . embly pas ed the following resolut ion in F ebruary, 

1920 : 
\\ RERE.A , aY iation and aeri al navigat ion has passed the exper imental stage 

an d i now recognized as a u eful, safe and practicable method of the 
tran sportation of both person and merchand ise ; and 

\ VHERE.A , little, if any, legislation has been enacted either by the individual 
sta tes o r by the nited States o f . merica, governing the use, control and 
development of a ircraft and aerial na\ igation ; and 

\~ I:IEREA • • it appears self evident by reason o f th e int ricacies of the aerial 
problem of the necess ity o f a uniform law in all of the United States o f 

merica, creat ing certa in f undamental propos it ions defining, limiting and 
extend ing the use control a nd de\·elopment of said aerial navigation by the 
citi zens of the r espcct iY c states; and 

Vv H ERE \ S, the sovereign state of New York h as long past recognized t)1e 
need of immediate federal leg islat ion prov id ing for such regulation and 
development o f thi s modern method of t ransportation and that the said 
S tate ·is now preparing to enact legislation along similar lines, as herein
before set fo rth. 

No w , Tll eref ore, B e I t R esolved (·if the S c·11 at e COII W -·r), That the legisla
ture of the State o f N ew York respectfully u rge the congress of the U nited 
States to enact such law s as they may deem proper and ex pedient for the 
regulation of the use, control and development of all air cra ft and ae rial 
navigation in and through all the states and t erritories of the United States 
o f America, pertaining and applicable to all private individuals, a ssociations 
and corporations. 

F-z w thcr R esolved, That a copy of this r esolution be transmitted in due 
form, by the clerks of the legislature to the respective clerks of the Senate 
and House of Representatives of the Congress of the United States. 

AIRCRAFT INSURANCE 
Although ai rcraft insurance has been w ritten in the United States since 1912, 

it was not until 1920 that protection against loss or damage by operation was 
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available. Insurance companies from the beginning have recog nized the Im
portance of covering all possibilities, but they have been handicapped by the 
lack of JYrOper Federal Laws, the danger of local or sta te leg isla tion, and 
by the consequent inability to collate accurate, comprehensive stati s tics. 

In March, 1920, the National A ircraft U nderwriters A ssociation was 
formed, including within its membership the followin g fi rms : Ae tna Life 
Insurance Co.; Aetna Casualty and Surety Co.; Automobile In su rance Co. 
of Hartford, Conn.; National Liberty Insurance Co. ; Firemen's Fu nd Insur
ance Co.; Home Insurance Co., and the Globe and Rutgers Insurance Co. 
The Travelers Insurance Co., which is not a member, al so offers ai rcraft 
insurance. These companies are now writing various kinds of aircra ft insur
ance on 95 % of the total number of in sured planes in the United States. 
In the organization there are also seventl!en associ ate member companies 
which plan eventually to write aircraft in surance. Many of these are life 
insurance companies seeking pilots' records and fatality and accident reports 
for use in their regular business. 

The National Aircraft Underwriters' A ssociation is co-operating with the 
Underwriters' Laboratories of Chicago and with the Manufacturers' Ai rcra ft 
Association, in compiling data, which will include causes of accidents, phys i
cal characteristics and flying ability of machines, a ir port facilities, etc. 

At its first annual meeting, November 30, 1920, the National A ircra ft 
Underwriters' A ssociation. through its E xecutive Committee, of which 
Edmund Ely is chairman, went on record as urging the immediate formula
tion and enactment of a Federal aerial code. The report declared: " While 
we are engaged in the insurance of aircraft, presumably, in the face of all 
experience, to derive a profit for our companies, I conceive a different aspect 
to our province. Granting that proper insurance protection is essential to 
successful and widespread commercial operation of aircraft, it should be 
borne in mind that the passenger-carrying ship in time of peace is the poten
tial bomber in time of war. In the face of intensi ve cultivation of the a rt of 
flying abroad, it is the plainest common sense as well as a patriotic duty for 
the insurance interests to devote Sllch time and thought to the subject as 
will enable us to assist in the establishment of equal standards here. Con
siderations of commerce, national pride and national safety urge us to give 
all possible furtherance to flying development in this country and we solicit 
the continued and whole-hearted support of our membership and the entire 
insurance fraternity toward thi s end." 

Following are the officers of the National Aircraft Underwriters' Associa
tion: Edmund Ely (Aetna Life), President; E . Stockton Martin (Home), 
Vice-president; Charles H. Payne (National Liberty), Secretary; J.D. Lester 
(Globe and Rutgers) , Treasurer, and R. ]. Smith, Assistant Secretary. Mr. 
Smith has charge of the association offices at 132 Nassau Street, New York 
City, and invites correspondence. 

As of December, 1920, the foHowing lines of aircraft insurance are avail
able: 

Fire: Covering all loss by fire to the machine itself while in the air, on 
the ground, in the hangar or in any location. 

Collision: Based on the ability of the pilot, condition of the machine and 
motor, uses to which the plane will be. put, territory over which it will be 
operated, etc. Permission is given to carry passengers, do cross-country 
flying, photography and advertising, each at an additional premium. Cargo 
is insurable, but this field has been limited, so far. Life insurance on the 
pilot or passenger is written either through an accident ticket for one day 

- -- --~-~-'"'------'-~ 
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or on a yearly bas i . Accident insurance is obtainable at a stight increase 
o,·er the regular ra tes . 

Public Liab ility: CO\·e ri ng the assured against all law suits arising from 
inj ury to persons outside of the plane, and property damage, covering all 
damage to property owned by others such as crops, etc. 

C STOMS REGULATIONS 

Quarantine rules for aircraft, as promulgated by the Public He.alth Service 
are g iven in the Aerial Legislative S ct ion of the Appendix. 

General customs regulat ions for aircraft are nebulous as yet. The Chief, 
Division o f Customs, Treasury D epartment, states, as of December 1, 1920: 

" There are no cu stom s laws on the statute books relating particularly to 
the importati on or exportat ion of merchandise by a ircraft, and there are no 
regulations Co\·ering the subject generally. However, merchandise imported 
or exported by aircraft would be subject to the same laws, regulations and 
dut ies as if imported or ex ported by vessel, train, automobile or other vehicle, 
and under these regu lat ions the cra ft would be required to land at the port 
of entry nearest to the point at \vhich it entered the U nited States, in order 
that customs fo rmalities might be complied with: \•\ hether the craft itself 
would be subject to du ty, if a foreign production, would depend on whether 
it was owned by a regular t ran portation company and operated as a com
mon carrier. If so, it would not be subject to duty, otherwise it would be. 
The Department has, however, ruled that airplanes of foreign manufacture 
may be brought into the U nited States under their own power free of duty 
for a period of thirty days for touring purposes, under article 422 of the 
Customs Regulation s of 191 5. This would also apply to any other form of 
aircraft brought in for a s imilar purpose. 

"As stated above, the craft would be required to land at the port of entry 
nearest to the point at which the same entered the Tnited States. If the 
aerodrome, or landing fiel d, should be situated within the limits of such port, 
the customs examination and supervision of arrivals and departures would 
be without expen se to the owner of the vessel , but if situated outside the 
limits of the port examination and supervision of arrivals and departures 
would be at the expense of the parties in interest. 

"The requirements under the Passport Control Act of May 22, 1918, and 
the President's Proclamation of August 8, 1918, made in pursuance thereof, 
would be applicable to arrival s and departures of persons by aircraft, the 
same as to arrivals and departures of persons by vessel or vehicle. The 
regulations regarding export declarations covering shipments by land or sea 
would also be applicable to exportations by aircraft." 

The U. S. Coast Guard is charged with the prevention of smuggling as 
well as the enforcement of the navigation and customs laws in general. 



RECORDS, ETC. 
LIST OF WORLD AERONAUTICAL RECORDS 

All records to be official must be homologated by the Federation Aeronautique Internationale. The F. A. I., in trans
mitting the latest data to the European correspondent of the Nianufacturers' Ai rcraft Association, advised, under date 
of Nov. 26, 1920: "You will find enclosed the official list of world records from the 6th of January, 1920. (There was 
none from the rst of August, 1914, to the sth of January, 1920.) These will permit you to complete your list." 

Name Airplane 
B Orville Wright Wright 
B Wilbur Wright Wright 

Name Airplane 
B Wilbur Wright Wright 
B Henry Farman Voisin 
B Wilbur Wright Wright 
B Louis Paulhan Voisin 
M Hubert Latham Antoinette 
B Rougier Voisin 
B DeLambert Wright 
M Hubert Latham Antoinette 
M Hubert Latham Antoinette 
B Louis Paulhan H. Farman 
B Walter Brookins Wright 
M Hubert Latham Antoinette 

B indicates biplane. 
M indicates monoplane. 
T indicates triplane. 

FIRST AIRPLANE FLIGHTS 

Engine Place 
16 h.p. Wright Kitty Hawk, N. C. 
16 h.p. Wright Kitty Hawk, N. C. 

ALTITUDE- (Pilot Alone) 

Engine P lace 
24 h.p. Wright Auvours, Fr. 
40 h.p. Vivinus Issy, Fr. 
24 h.p. Wright Auvours, Fr. 
so h.p. Gnome Douai, Fr. 
so h.p. Antoinette Rheims, Fr. 
so h.p. E.N.V. Brescia 
24 h.p. W right Juvisy, Fr. 
so h.p. Antoinette Chalons, Fr. 
so h.p. Antoinette Chalons, Fr. 
so h.p. Gnome Los Angeles. Cal. 
40 h.p. Wright Indianapoli s 
so h.p. Antoinette Rheims, F r. 

Date 
I I-I 3--<>8 
Il- IJ--<>8 
12- t8-o8 
7-I~ 
8-29-<>9 
9-20--09 

10-18-09 
12- l-<>9 

J - 7- 10, 
1- 12-ro 
6-14- 10 
7- 7- 10 

Date 
Dec. 17, 1903 
Dec. 17, 1903 

Height 
Metres Feet 

25 82 
25 82 

lfO 361 
ISO 492 
155 5o8 
193 633 
300 984 
453 1486 

1050 344S 
l zOg 4164 
133S 438o 
1384 4541 

1\) 

" 0\ 

> ....... 
::0 
n 
::0 
> 
'Tj ....., 

>< 
tTl 
> 
::0 
to 
0 
0 
~ 



Height 
Name Airplane E ngine P lace Date Met res Feet 

B Walter Brookins Wright 40 h.p. Wright Atlan tic City 7-10- 10 f990 6259 
- M Armstrong Drexel Bleriot so h.p. Gnome Lanark, Scotland 8-I 1-'10 2013 66os 
M Leon Morane Bleriot so h.p. Gnome LeHavre, F r. 8-29-10 2150 7054 
M Leon Morane Bleriot so h.p. Gnome Deauv ille, F r. 9- J-10 2582 a.,m 
M Geo. Chavez Bleriot so h.p. Gnome Issy, F r. 9- 8-10 2587 8487 
B Henry Wijnmalen H. Farman so h.p. Gnome Mourmelon, Fr. Io- 1- TO 2780 912 T 
B Ralph I ohnstone Wright 6o h.p. Wrigh t Belmont Park IO-JT-TO tg6o 97 12 

M Geo. Legagneux Bleriot so h.p. Gnome Pa u, F r. 12- 9-10 JllO I020;~ 

~ B Arch. Hoxsey Wright 6o h.p. W right Los Angeles 12-26- 10 Ifl\74 
B Lori dan H. Farman 70 h.p. Gnome Buc, F r. 7- 9- ll J200 10499 n 

M Capt. Felix Bleriot 70 h.p. Gnome Etampes, F r. 8- S- II 3350 I099f 0 

B Lincoln Beachy Curtiss 6o h.p. Curtiss Chicago 3527 Jl573 § 
M Roland Garros Bleriot 70 h.p. Gnome St. Ma lo. F r. 9- 4-T I 3950 !2900 .fll 
M Roland Garros Bleriot 70 h.p. Gnome D inarcl, Fr. 9- 6- n 4900 16274 tT1 
M Geo. Legagneux Morane 8o h.p. Gnome Issy, Fr.-Villacoub lay 9- 17- 12 5450 17&)'1 

..__, 

M Roland Garros Morane 8o h.p. Gnome Tun is .12- lJ- 12 5610 18400 0 
M Edouard Perryon Bleriot 8o h.p. Gnome Buc, F r. J- TI- IJ s88o 19325 
B Geo. Legagneux Nieuport 6o h.p . LeRhone S t. Raphael Fr. 12-29-13 6rzo 2008o 
B Gino Linnekogel Rum pier 100 h.p. Mercedes J ohann isthal, Ger. 7- 9-14 66oo 21651t 
B Harry Oelerich D.F.W. roo h.p. Mercedes Leipzig, Ger. 7- 14-14 78so 25755 
B R. VV. Schroeder Lepere 400 h.p. Liberty, with Dayton, 0. 2-27-20 10093 33ll4 

. supercharger · 

~ 
" 

\ 
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DISTANCE-- (Airplanes) 

Distance Name Airplane Engine Place Date Yards Metres 
M Santos Dumont Santos Dumont so h.p. Mercedes Bagatelle, Fr. 9-14-o6 8.6 7.8 
M Santos Dumont Santos Dumont so h.p. Mercedes Bagatelle, Fr. 11-12-o6 244·4 220. 
B Henry Farman Voisin 40 h.p. Vivinus Issy, Fr. 1o-.z6-o7 8ss.s 770. 

Miles Kilos. 
B Henry Farman Voisin so h.p. Antoinette Issy, Fr. 1-r3-o8 o.6zs I. 
B Henry Farman Voisin so h.p. Antoinette Issy, Fr. 3- 2r-o8 1.25 2 > 
B Leon Delagrange Voisin 40 h.p. Vivinus Issy, F r. 4-II-o8 z.so 4 ..... 

~ 

B Leon Delagrange Voisin so h.p. E.N.V. Issy, Fr. s-zo-o8 7·7 13 () 
B Leon Delagrange Voisin 40 h.p Vivinus Issy, F r. 9- 6-o8 15.3 24 ~ 

> 
B Leon Delagrange Voisin 40 h.p. Vivinus Issy, Fr. 9-I7-o8 41.5 67 'Tl 

B Wilbur Wright Voisin 24 h.p. Wright Auvours, Fr. 9-21-o8 6o.g 974 ...., B Wilbur Wright Wright 24 h.p. Wright Auvours, Fr. 12-18-o8 62. 100 ~ 
B Wilbur Wright Wright 24 h.p. Wright Auvours, F r. 12-J I-o8 77.s 125 tTl 

> 
B Henry Farman H. Farman so h.p. Gnome Rheims, Fr. 8-26-og II2. r8o ~ 

B Henry Fa:o-man H. Farman so h.p. Gnome Mourmelon, Fr. II- 3-<>9 rso. 240 to 

?vi Jan Olieslaegers Bleriot so h.p. Gnome Rheim s, F r. 7-ro-ro 139·S 22S 0 
M Jan Olieslacgers Bleriot so h.p. Gnome Rheims, Fr. 

245· 393 0 
B Maurice Tabuteau M. Farman 70 h.p. Renault E tampes, Fr. 1o-28-1o 2"90. 465 ~ 
B Maurice Tabuteau M. Farman 70 h.p. Renault Etampes, Fr. 12-Jo-10 362.7 s8s 
M Jan Olieslaegers Bleriot so h.p. Gnome Kiewitt 7-16- rr 31JJ.7 635 
B Georges Foumy M. Farman 70 h.p. Gnome Buc, F r . . 9- r- r1 448.3 723 
B · Andre Gobe Nieuport 70 h.p. Gnome Pau, F r. 12-24-£ I 400. 740 
B Georges Fourny M. Farman 70 h.p. Gnome Etampes, F r. 9-11 - 12 633· 1017 

:L.,. B Landmann Albatross 100 h.p. Mercedes J ohannisthal, Ger. 6-28-14 1!78 1<)00 
B Boussoutrut } Farman 

2-26o h.p. Salmson Villesauvage-I ean Bernard Goliat'h 
la Marmogne, F r. 6--V:j-20 19IS I 190 



DURAT ION 
Time 

Name - Airplane Engine P lace H rs. Min. Sec. 
M Santos Dumont Santos Dumont so h.p. Antoinette Bagatell e, F r. r r- rz-o6 0 0 
B Henry Far man Voisin 40 h.p. Vivinus Issy, F r. 10-26-07 0 0 5 
B Henry Farman Voisin so h.p. Antoine tte I ssy, F r. l - !J-o8 0 1 28 
B Henry Farman Voisin so h.p. Antoinette I ssy, P r 3-2 r-o8 0 3 39 
B Leon Delagrange Voisin 40 h.p. Vivinu s Issy, F r. 4- r r-o8 0 6 39 
B Leon Delagrange Voisin so h.p. E .N.V. Rome, I taly S-30-o8 0 IS z6 
B Henry Farman Voisin so h.p. Antoinette I ssy, F r. 7- 6-o8 0 20 19 
B Leon Delagrange Voisin 40 h.p. V ivinus I ssy, F r. 9- 6-o8 0 29 53 
B Wilbur Wright Wright 24 h.p. Wright Auvours, Fr. 9 -2 1-o8 1 Jl 25 
B Wilbur Wright Wright 24 h.p. Wright Auvours, Fr. 12- rS-oS I 54 53 ~ B Wilbur Wright Wright 24 h.p. W right Auvours, F r. I2- J I-o8 2 JO 23 n 
B Louis Paulhan Voisin so h.p. Gnome Betheny, F r. 8-2]-09 2 4J 24 0 
B Henry Farman H . Farman so h.p. Gnome Betheny, F r. B-27-09 3 4 s6 ~ 
B Henry Farman H . Farman so h.p. Gnome Mourmelon, Fr. J (- 3-09 4 17 53 ~Cfl 
M Labouchere Antoinette so h.p. Antoinette Rheims, F r. 7- 9- 10 4 'l9 0 

~ M J an Ol ieslaegers Bleriot so h.p. Gnome Rheims, F r. 7- ro- ro s 3 5 
B Maurice Tabuteau M. Farman 70 h.p. Renault E tampes, Fr. ro-28- ro 6 0 0 0 
B Henry Farman H. Farman so h.p. Gnome E tampes, F r. rz- r8- ro 8 "(2 23 
B Georges Fourny M. Farman 70 h.p. Renault Buc, F r. 9- J - I l Jl I 20 
B Georges Fourny M. Farman 70 h.p. Renault Buc, F r. 9-1! - 11 13 f7 57 
B Langer L.F.G. Rolanti roo h.p. lviercedes Johannisthal, Ger. 2- 4-14 14 7 0 
B Poulet Caudron SO h.p. Gnome Et ampes, F r. 4-24- 14 r6 28 s6 
B Basser Rum pier 100 h.p. Mercedes J ohannisthal, Ger. 6-24- 14 t8 JO 0 
B Land mann Albatross 100 h.p. Mercedes Johannistha l, Ger. 6-28-14 2{ so 0 
B Boehm Albatross 100 h.p. Mercedes J ohannisthal. Ger. 7- 10-14 24 12 0 
B Boussoutrut ~ Farman Vi ll esa~tvage-

Jean B'ernard J Gol iath 2-26o h.p. Salmson Ia Marmogne, Fr. 6-~-20 24 19 7 
~ 



SPEED 
1\) 

Speed per H r. 
g:' 

Name Airplane Engi ne Place Date Miles Kilos. 
B Wilbur Wright Wright 24 h.p. Wright Auvours, Fr. 9-21-o8 27.2 44 
B Leon Delagrange Voisin 45 h.p. Antoinette Juvisy, F r. 5-3I--Q9 27.9 45 
B Capt. Ferber Voisin 45 h.p. Antoinette Juvisy, Fr. 9- 3-09 29-7 48 
M Bleriot Bleriot 6o h.p. E.N.V. Rheims, Fr. 8-28--o9 47·7 77 
B Glenn H . Curtiss Curtiss so h.p. Curtiss Rheims, Fr. 8- 29-09 47 
M Alfred Leblanc Bleriot 100 h.p. Gnome Belmont Park ro-29-ro 67.5 109 
B C. Weymann Nieuport 100 h.p. Gnome Eastchurch, Eng. 7- I-1 I 79·5 125 
M Jules V edrines Deperdussin roo h.p. Gnome Ch icago 9- 9-12 105 170 > 
M Marcel Prevost Deperdussin 100 h.p. 'Gnome Rheims, F r. 9-29-I J 124.5 204 H 

::0 
B Jean Casale Spad 300 h.p. Hispano-Suiza Villacoublay, Fr. 2- 28-20 176.1 I I 28,3 () 

B De Romanet Spad GOO h.p. Hispano-Suiza Buc, Fr. ro- 9-20 r81.93 ::0 
> B Sadi Lecointe Nieuport 300 h.p. Hispano-Suiza Buc, Fr. ro- 10- 20 r84 2g6 ..., 

B Sadi Lecointe Nieuport 300 h.p. Hispano-Suiza Villacoublay, Fr. Io-Io-20 r88 302 o--j 

><: 
tTl 

MI SCELLANEOUS > 
SPEED OVER A roo-KILO METER COU RSE (62.I5 MILES) :::0 

T ime t;:l 
0 

Name Airplane Engine Place Min. Sec. 0 
B DeRomanet Spad 300 h.p. Hispano-Suiza F rance 23 r6J,f; 7-: 
B Kirsch Nieuport 300 h.p . Hispano-Suiza France 22 18 
B Sadi Lecointe Nieuport 300 h.p. Hispano-Suiza France 21 28 

SPEED OVER A 2oo-KILOMETE R COURSE ( 124.30 MILE S) 
Gordon Bennett Cup Race 

Time 
Name Airplane E ngine P lace Date Min . Sec. 

B Kirsch Nieuport 300 h.p. H ispano-Sui za Etampes, F rance 9-28-20 48 52~~ 
B DeRomanet Spad 300 h.p. H ispano-Suiza Etampes. F rance, 9-28-20 46 7 
B Sadi Lecointe Nieuport 300 h.p. Hispano-Suiza E tampes, France 9- 28-20 43 42% 



B Lucien Boussoutrot 
Jean Bernard 
Name 

B Lucien Boussoutrot 
Jean Bernard 

Name 
B Capt. C. T. R. Hilt 

Name 
B Capt. C. T. R. Hill 

SPEED OVER A 1000-KILO METER COURSE (6nso.1- MILES) 

Airplane Engin e Place Date Hrs. Min. Sec. 
Farman 2-:26o h.p. Salmson Villesa u,·age-

Goliath Ia Marmogne, Fr. 6-¥<i-20 10 19 46 

SPEED OVER A 15oo-KILOMETER COURSE (932.356 MILES) 

H rs. Nl:in. Sec. 
Farma n 2-26o h.p. Salmson Vi llesauvage-

·Goliath Ia Ma rmogne, Fr. 

RECORDS OF USEFUL LOADS CARRIED 

ALTITUDE 

Airplane Load Place 
Handley-Page 1500 kilos. Cr ick lewood, England 

W-8 

RECORDS OF USEFUL LOADS CARRIED 

DURATION 

Airplane Load 
Handley-Page 1500 kilos. 

W-8 

Place 
Crick lewood, England 

6-¥.1-20 

Date 
s-4-:20 

Date 
5-4-:20 

r6 42 8 

Height 
Metres Feet 

4267 TS£37 

Tinie 
Hrs. Min. 

20 

~ 
() 
0 
§ 
_cfl 

t":i ...., 
0 

~ ... 



REMARKABLE A ERO 'TICAL P E RFOR fA . CE S 

It is understood that efforts will be made, pa rticula rly in the case o f Amer
ican pilots, to ha ve the performances between Aug. r, 19 14, and J an. 6, 1920 
homologated . Therefore certain no table ones li ted be low, a lthough unoffi
cial as ye t. according to the latest data transmitted to th e :.Vl anufactu rers' 
Aircraft Association by the Federat ion eronautique Interna tiona le, prob
ably will be officially accepted during the yea r. 

1903 
B Dec. 17 

lgo8 
B July 4 

B Oct. 31 

1909 
J\1 July 25 
B Sept. 29 

I9IO 
' B May 28 

B Aug. 

Sept. 23 
1911 

B Jan. 18 

B Feb. 23 

1912 
B Jan. 10 

1913 
M Sept. 1 

1914 
B July 

B indicates biplane 
M indicates 111 onoplane 
T indicates triplane 

Orville Wrig ht made fi rst airplane fli ght at K itty 
Hawk, N. C., in biplane designed by himself and 
brother "Wilbur. The latter fl ew the machine again 
that day, demonst ra ting tha t the fir st fiight by man in 
a mechanically propelled airplane was practical. 

Glenn H. Curtiss won Scientifi c American trophy wi th 
the "'ltme B11g," built by Aerial Experiment A ssocia
tion to design of M r. Curti ss . 
Farman made fir st cross-country flight, Chalons to 
Rheims, r6 miles, in 20 min. Rose 200 feet from 
course. 

Bleriot crossed Channel, Calais to Dove r, in 37 mm. 
Wilbur Wright flew around Statue of Liberty, N ew 
York Harbor. 

Curtiss made Albany-Governor's Island flight, 135'-4 
miles, in 2 hr. 32 min. First fli ght using river as guide. 
'lVIcCurdy received and sent wireless messages from 
airplane in flight, at Sheepshead Bay, N. Y. 
Chavez made first flight over Alps. 

Eugene Ely alighted on, and flew from deck of battle
ship at San Francisco. 
Curtiss flew from land to water and from water to 
land, at San Diego, Cal. 

R. C. Fowler flew across continent from Jacksonville, 
Fla., to San Francisco, 2,232 miles in 151 days. First 
transcontinental flight. 

Pegoud made first volun.tary loop. 

Trials of the "America," Curtiss flying boat, built to 
attempt flight across Atlantic. 

282 
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19 16 
B \ pr. 26 
B june 

B Nov. 19 

1917 
B . ug. 29 

B ept. 24 

1918 
B ept. I 

B 0 \". 12 
B D ec. 13-Jan. 

19 19 
M Jan. r8 

.1 Jan. 24 

B Jan. 26 

B Feb. 12 

B Feb. - I 

B Apr. r6 

B April 19 

B Apr. 26 

B Niay 8-31 

B May 28 

B June 14-15 

B July 12 

B July 12 

r6 

Harry Hawker in Sopwith reached 24,4o8 feet. 
L ieut. A. Marchal, flying "'ieuport covered 8o7 miles 
f rom ):ancy, France, to holm, Poland. 
RutJ1 L aw ew from Chicago to H ornell, Y., 509 
miles. 

Capt. Laureati ying ., CO\ ered 920 miles from 
T urin to N a pie and return. 
Capt. L aurea ti, w ith one pa s nge r iP S.V .. ~. fle -from 
T urin to L ondon 6-6Y.i miles. 

R. \\ . Schroeder in Bri tol with 300 h.p. V right mo-
tor cl imbed ,goo feet. 
Lieut . \V. T. Campbell at Texa looped 151 times. 
F our-motor d Handle}<-Page fl ew 6,500 miles from 
England to India. 

R. \ . chroeder in Loening wi th one passenger, at 
Dayton1 0 .. reached 16,000 feet. This monoplane was 
eq uipped with v r i<Yht motor. 
Lieu . T. H. Joyce in Morane with I o h.p. LeRhone 
motor loop d oo time at I oudon. 
Lieut. Ro et and Capt. Coli pilo ted F rench Breguet 
aero s Mediterranean Sea, 47 M iles in 5 hrs. 
Lt. B. \ ·. Maynard in opwith '~ ith 160 h.p. Mono
soupape motor looped 31 times at Romorantin. 
Thomas-Morse cont . equipped \\,ith 300 h .p. W right 
motor, a ttained speed of 164 mile per hr. at Ithaca, 
N. Y. 
Maj . T. C. :.facau ley, in D .H .-4, made roun d trip 
transcon tinental Bight in 4-J. hrs. 15 min. His terminals 
were San Diego, Cal., and rne.ricus, Ga. 
Capt. E. F. \ Vbite pi loting army D.H.-4, made fi rst 
non- top flight between Chica_go and New York. 
A Yerage speed of 106 mi les per hr. for 727 miles. 
U. S. NaYal F.- - -L flying boa t equ ipped with two 400 
h.p. Libe rty motors, carrying crew of four, stayed in 
a ir 2 0 hrs. 19 mi n. 
Comm. A . C. Read and crew of five in N.C.-4 fl ying 
boat with fou r 400 h.p . Libertv motors flew from 
Rockaway, L. I., to P lymouth, Et;g., 4, II6 miles. First 
flight across the Atlantic. 
J . Casale in Spad with 300 h.p. Hispano-Suiza motor, 
reached 31,000 feet. 
Capt. J ohn Alco k and Sir A. vV. Brown in V ickers· 
Vimy with 400 h.p . Rolls-Royce motor fle\v from St . 
Johns, N. F., to Clifden, Ireland, 1,936 miles without 
stop. 
T addiol i, Swiss aviator, first fl ier to cross Alps 111 

seaplane. 
L ieut. C. C. Chauncey in Lepere attained altitude of 
20,000 feet in night flight at Arcadia, F la . 

./ 



I919 
B July r6 

B July 24-Nov. 9 

T July 30 

B Aug. 2 

B / ,ug. 2 

B Aug. II 

B Aug. 13 

B Aug. 14 

B Sept. 6 

T Sept. r8 

M Sept. 28 

B Oct. 8-30 

B Oct. 24 

B Oct. 27-Dec. 3 

B Nov. 12-Dec. 19 

A IRCR F T Y EA R BOOK 

Lieut. F. B rockpapa flew 950 mil es, R ome to England . 
in 8 hrs. 30 min. 
Lieut. Col. R. L. I·:fa rtz and three passengers in Glenn 
L. JVIartin twin-400 h.p. Libe rty motored bombe r made 
round the rim fl ig ht o f Un ited Sta tes, 9, - .3 m il e . 
Roland Rohlfs in Curtiss " /tV asp" eq11ipped with ·100 
h .p. Curtiss K.-1 2 motor reached 30,700 f ct at 1 fin eo la, 
L. I. 
R. W. Schroeder in Lepere with Li ber ty moto r cl imbed 
r8,400 feet at speed es timated a t I37 miles pe r hr. 
"Tex " Marshall in Thomas-. ifo rse \\ ith 8o h.p. 
LeRhone motor , a t Ith aca, N . Y., g li ded 5 mil es . 
Farman Goliath ca rrying ten passenge rs made r, n 6 
mil es, Paris to l\ for occo, in r6 hrs. 20 min. 
Thirteen army planes fl ew 4,000 miles through fif teen 
states to collect landing fie ld and mapping data and 
stimulate recruiting. 
C. J . Zimmerman in Ae roma rin e model 40 fly ing boa t , 
made first deli ve ry of mail at sea. D ropped bag on 
deck of Adriatic 10 hrs. a fte r she le ft pier. 
R. W. Schroeder in Lepere with 400 h .p. Liberty motor 
reached 28.250 feet at lVIcCook F ield , Dayton, 0. 
Roland Rohlfs in Curtiss "Wasp " equipped wi th 400 
h.p. K.-r2 motor reached 32.450 feet at :rviineola , L. I. 
Caleb S. Bragg and one passenge r in Loeni ng equipped 
with 300 h.p. \rVrig ht motor reached rS,soo feet. 
Lieut. B. Vv. Nfayn ard in D.I-l.-4 equipped with 400 
h.p. Liberty motor flew from New York to San Fran
cisco and return, 5,402 miles. 
Curtiss "Eagle," eight passenge r aerial liner, and first 
American three-motored machine, made fi rst public 
flight, . Garden City, L. 1., to Washing ton, D. C. , and 
return. While in Washington ten days it made 82 
flights and carried 476 people, mostly U. S. govern
ment and foreign government officials. 
C. J. Zimmerman in Aeroma rine flying boat fl ew from 
Keyport, N . ]., to Havana and return, 2,842 miles. 
Capt. Ross Smith in Vickers-Vi my equipped with 400 
h.p. Rolls-Royce motor fl ew from London to Port 
Darwin, Australia, rr,5oo miles. 

REMARKABLE AIRSHIP PERFORMANCES 
1917 

Nov. 21-25 

1919 
May 14-!5 

July 2-12 

L.-59, German dirigible, flew from Jamboli, Bulgaria. 
to East Africa and return, 6,768 kilometers. 

U. S. Navy C.-5, Goodyear dirigible, equipped with 
two 125 h.p. Union motors, flew from Montauk Point, 
L. 1., to St. Johns, N. F., I,IIS' miles. 
British dirigible R.-34, equipped with five 250 h.p. Sun
beam motors, flew from Great Britain to United States 
and return, 6,330 miles. 

----------~---~--------- --~-~----~-
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GR VN 0 CO 'RSE ND FLYING SCHOOLS 

foll owing olleges and univer ities offer practical or theoretical 

Berkeley, Cal. 
_ · ew York City 
Cuh·er, Ind. 
Atlanta, Ga. 

rbana , IlL 
Bo ton Mass. 

nn rbor lich. 
Palo A lto Cal. 

cattle \ a h. 
Tho-e des irou of taking actual fl ight in tr ction ar e ad\·i ed to apply to 

the neare t member of the l\lanufa turers' ircraft Association. Addresses 
may be found in the Tndu trial ection of the Appendix. 

AIRCRAFT EXPORTS 

( From B ureau of F o r ign and Domesti Commerce) 

19 1 

irplane-
Ko. Value 

J anuary . . . . . ...... . ..... .. . 
February . . .. . .. .. . . ... .. . . . 1- ,ooo 
r 'larch . . .... .. . ... .. .. . .... . 
. pri l . . ....... .... . .. . ..... . 

I a .... . .. . . .. .. .. ... - .. . . . 4 
June ........ . ... . . . . ...... . 4 
J uly ............. . ....... .. -
. ugu t .. . . . .. . . . . .... ... .. . 

eptember .. . ......... . .... . _r 4-t 700 
October .. . .. ..... . ... . . . .. . 3 2 ,000 
November ... . .. . . .. . . .. .. . . I 3,000 
December .. ... . ... ... .. . .. . . 8 59 TOO 

44 $225,3?0 

19-0 
J anuary ... .. . . .. ... . . ... . . . z ' 29, l8o 

Febr uary . . . .. ... .. ....... . . 3 44,000 
IVIa rch .. . .. ... .. ... .. . . ... . . 
April .. .. ..... ......... .. . . . 3 10,214 
l\1:ay . . .. . . . . .. .. .... . .. . . . . 17 2L+,OOO 

June . . .. . . .. .... .. . ... .. .. . 4 28,700 
July .... .. .. ---.-- . . .. - . . . · · I 2 55,1 ro 
August . ... .. . ... .. . . ...... . 
September .. .. . . ...... .. ... . 5 17,370 
October ... .. ....... .... ... . . IO 147,6oo 

THE E N D 

. irplane parts 
No. Value 

$ 77.331 
329,!29 
639,858 
999,874 

63-483 
967,345 

12,365 
3.973 

47,054 
30,871 
77.700 

237 

$ 43,o6o 
6,494 

159.788 
53,651 

198,633 
9.443 

34,174 
2,120 
9.331 
6,8II 

---------------------~--------------




