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I :0l TROD CTION 

THE Edit r of the Air raft Year Book are dee p!) indebted to 

the officer, and personnel of the I nf ormation Divisions of the 

. .-\ir erv1ce, avy Bureau of Aerona u ti cs and Ai r Ma il, 
without whose assista nce compi lation of th is volume would have been 

extremely d iffic ult. Data and sugge tio ns p rovided b) these serv ices, 

toge ther wi th material f rom the Automotive Division, Bureau of 

F oreign and Domesti c Commerce, and the N ational A dvisory Com­

mittee for A eronautics, combine to make the A ircraft Y ear Book 

for 1924 the most comprehen ive and authoritative publication yet 

issued concerning aeronautics. In preparing the rev iew o f activities 

in foreign countries, invaluable help was provided by the American 

Air, M ilitary , Naval and Commercial Attaches abroad, and the 

Foreig n Air Attaches accredited to the United States Government. 

The Chapter on Technical Developments in Aircraft Construction 

in 1923 was contributed in its entirety by Dr. George W. Lewis, 

Executive Officer , National Advisory Committee for A eronautics. 

AERONAUTICAL CHAMBER OF COMMERCE OF A M ERICA, INC. 

New York City, May ro, 1924. 
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:\.I E RI A :\ A 1:\TlO.' I :\ 1923 .·\ 0 :\TR-\ TED WITH 
DE ·LO P . E. ·y .-\ BR :\ 

;J. SCI n "ilild a 
twent iet h vcar 
a h iev ment . 

a n a ·t. Ameri an a \·iation in 19- 3- the 
f mechani a ! .Aight-ro e to unpara.lle.led 

A . an ind u :- try, it pa eel p r eptibly nea r r tha t point \ ·here it 
mu l in vitally- u nl e a defini'e nat iona l pol icy i adopted a nd 
aclh r d to-e a e to exi t a a pra ti a I fa tor in our nationa l 
d f n. e. 

Th i ·ea r Book as it · pre-tit le ind icate , endeavor to pre e.n t a 
pictu re f 7 he J~Vorld in the 1ir . The fo il w ino- pao-es contain the 

en tia ! a ·iatio n fac t cove r ing the "nited ta te;:, a nd fi fty -.five other 
coun tri e- . Th ese fac t pea k fo r them elve . T he reader must, in 
th e ma in , dra w h is own conclu ion . 

T he c lo e of 1923 sa w th irt ·-three out o f f orty-two wo rld records 
credited to A m erican pilot in a ircra ft a nd engines des ign ed and con­
structed by the A merica n a ircra ft industry . Yet vvhen the French 
Under-Secreta ry o f ta te fo r \.ir was informed that the U nited 
Sta tes had establi heel a new speed of nearly fi ve mil es a minute, he 
was quoted in the press a saving : " R ecords, yes , but they are a 
facade; hack of them there is nothing !" 

This was an epig rammatic way of express ing wha t has been re­
peatedly sa id by A m erican military and nava l officers, more r ecently, 
as noted in this volume, by the f ormer Assistant S ecretary of VVICl. r, 
Hon. J. Mayhew \ iVainwright, now Representative in Congress; the 
present A ssistant Secretary of vVar, Col. Dwight F. Davis, and by 
the Lassiter Board of the General Staff. 

It is disturbing to contemplate the truth. There is no doubt in 
the minds of those engaged in American avia tion that ultimately \'Ve 
shall establish our actual, as we already have demonstrated our 
theoretical, superiority in the air. But the way could be made much 
shorter, and the cost lessened very greatly, ·were thought taken now 
a nd, upon the foundation of our unassailable conception of aircraft 
as useful vehicles instead of instruments of destruction, were the art 
and the industry to be supplied with those commercial advantages 
which foreign governments, for military motives, have long since 
provided. 
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T H E L EAD! G M ILI TARY FLY! ATIO 'S 

The four leading military flying nations of the world oda · are: 
France, Great Brita in, Italy .and Germany, \\ ith Ru ia and Japan 
as significant potential pO\\ ers, looming more clear! in the near 
background. The commerc ial fi eld into which this policy a le 
are to be found in aU the market of the • orld not even excluding 
the United Stat es, as is seen by the fo llowing : 

0 

CouNTRIES I NTO W H IC H FRE CH, RITISH, IT LIAN .·o 

Argentina 
Austria 
Belgium 
Bolivia 
Brazil 

Argentina 
Australia 
Brazil 
Canada 
Chile 

Argentina 
Brazil 

Argentina 
Austria 
Colombia 
Denmark 

G ERMAN AVIATIO lAS EJETRATED 

Fra 11 ce 

China 
Czecho-Slovak ia 
Denmark 
Ecuador 
Greece 

uatemala 
J apan 
J ugo-Slavia 
Mexico 
Peru 

Great Britail£ 

China 
Czecho-Slovakia 
E cuador 
Egypt 
India 

Guatemala 
J ugo-Slavia 

Italy 

Gennany 

F inland 
Guatemala 
Hungary 
Italy 

J apan 
Lithuani a 

cw Zealand 
Peru 
Roumania 

P eru 
R us ia 

J apan 
L atvia 
Mexico 
Norway 

Poland 
Roumaoia 
Ru sia 

iam 
pam 

Uni ed State 

Russia 
Spain 

witzerlaod 
Uruted Sta es 

Spain 
United Sta es 

Russia 
Sweden 

witzerland 
United tates 

Although American commercial 1aviation has made numbers of 
attempts at exporting, in not a single country of the world has it had 
even the passive assistance of its own Government, whi le in at least 
one region-Asia-it has been specifi cally barred, although t he indu -
tries of France, Great Bri tJain, Italy and Germany have been per­
mi-tted to enter. 

Furthermore, our own Government, through m ilitary purchase~, 
has, possibly unwittingly, assisted fo reign aircraft manufacturers 
to penetrate the coveted American field and actually to establish 
themselves in this country. 

Sixteen of the fifty-five nations, the aviation 1activities of which 
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Ci il A ir Fu nds 

A 1 tra lia 
( Bri6 h) 

Au tr ia 
(Germans a.nd 
French) 

GeraHon-D rby ( weekly) 
harleville-C ioucun-y ( weekly) 

ienna-Budape t ( da ·l-) 

a lion 

Belgiurn Brussels-Paris (daily) 8, IOO,ooo fr. 
Brussels-London ( daily) 
Brussel -Amsterdam (daily) 
Congo Ri\·er Belgian Congo ( ma.il schedule) 

Brazil Rio de J anciro-Porto Alegre 

Colombia 
(Germans) 

Magdalena Ri ' er between Ba.rranquil!a and $Joo a trip 
ar ·agena (several times a week) 

D enmark 
(Germans) 

Copenh agen-Hamburg ( occasional ) 

Esthonia Revai-Helsingfors (f requent) 
(Russians and Revai-Riga (frequent) 
Germans) 

Finland Helsingfors-Reval (occasional) 

France Paris-London (daily except Sunday) 
(Poles, Czechs, P aris-Brussels (daily e.:'<cept Sunday) 

] ugo-Siavs and Paris-Strassbourg-Prague-vVarsaw 
Roumanians) except Sunday) 

$14,700 

(daily 
179,963,550 fr. 
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Contra.ct1:ng or 
Operating N a.tion Rortle 

F rance Pari s-Strassb urg-Prague- i nna- Budape l -
(CoHtinued) Belgrade-Bucha res t- · n lantinoplc (dail · 

to Vienna; thence t 1 ice or thrice weekl y) 
Antibes-Ajacci o (thr ice w ckly) 
Marsei lles-T oulouse mai ls 
T ul use-Barcel na-A iicant -.Malaga- ab t -

Casablanca ( fr qucnt, ma il 
Casablanca-Oran f rcquent 
Algiers-B iskra ( fr qucnt, mail. mili tary) 
Bi skra-Touggotlrt (occa i na l 
T ouggour t-Ouarg ia (occasiona l) 
Dakar-Kayes (f requent) 
Sa igon-Canton (f requent) 

Germany Hamburg-Copen hagen (oc asional) 
(Russians, Berlin- Hamburg - Bremen- A msterdam- Le n-
Dutch, don (daily) 
E ngli sh, Poles, Koenigsberg -S molensk-M scow (d a i I y , 
Finns, Lett s, mail s) 

Civ il A ir Frmds 
or Subsidies 

by E ach ation 

Swiss and K oenigsberg-Memal-R iga-Reva l-Helsingfors I ndire ct bu 
Hungarian s) (frequent) Generous 

Munich-Zurich -Geneva (several ti mes a 

Great Britain 

week) 
Munich-Vienna-Buda pest ( da ily) 
Danzig-Warsaw-Lemberg -War saw (f r e ­

quent) 

London-Manchester ( da ily) £571,000 
London-Pari s (da ily) 
Paris-Basle (occas iona l) 
Bas le-Zurich (occasiona l) 
London-Brussels (daily) 
Brussels-Cologne (daily) 
London-Rotterdam-Hanover-Ber I in ( da i I y) 
Southampton-Guernsey (frequent ) 
Cairo-Bagdad ( fr equent, milita ry and ma ils) 

Hungary) Budapest-Vienna (daily) 45,000 000 kr. 
(Germans and 
French) 

Italy · 

Japan 

Milan-Rome (frequent) 
Rome-Ancona (frequent) 
Rome-Brindisi (frequent) 

Tokio-Osaka (daily, experimental mail) 
Osaka-Shikoku Island (intermittent) 

£34,000 

$300,000 



P ol 1d 

Ru ia 
( erm 1 ) 

ta m 
( French 

pain 

wed en 

witzer land 
G rman 

Bri ti sh) 
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i\f ERI AN IR RAFT - R E B ErN 'P T T O \ ORK" 

By the clo ·e of r - 3 the merican air r aft indn tr , through the 
lack of orders from the '\\ a r and . avy depa rnent could not be 
regarded a a m un ition indu try. The ver) lad : of mil itary and 
naval order however, had bu.t empha .i z d the fact that it 1·s a key 
indtcsrry-and that the only hope of ' t proper development i 
t hrough the commercial and civ11 u e of air craft. The am bition and 
hope of the indu tl) ha alway been d: re ted b a realization of this 
truth. Our knov.dedge that the ba i of 1 Gviat ion is ai:rcmft, has 
made the industr. · con tantly hold to the idea that the only ultimate 
and satisfactory development mu t come through • p·utti·ng m"rcraft to 
WO?' lz/' as was- o aptl_ expressed b · Postmaster-General New, Sec­
retary of Agricul ture \ iVa llace, ecretary of the Interior \ iVork, the 
Commandant of the Coast Guard, and by bankers and business men 
in messages to the symposium of the National Ai r Institute of the 
Aeronautical Chamber of Commerce, held in St. Louis, Mo., on 
October 2nd, 1923. 
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THE WHIT"r: HOUSE 
WASHINOTON 

Gentlemen a 

December 20, 1923. 

It ia gratifying to learn of the appreciation whiob 
ool'IIJieroial aTiation !eels for rrry reco11Jllendat1ons to the 
Oongress, that this art be regulated and encouraged, and that 
our detenaes in the air be made more seo'ure. 

AYiation is a problem of lively concern to eTery 
nation. Raving glven the world the practical knowledge ot 
flight, a serrous respons1 b111 ty rests upon us to aee that 
air transport be developed along construoti ve, economic linea. 

0J>ganizat1on to this end is indispen,aable, and I 
truat that the ettorts ot the Aeronautical Chamber of Collllleree 
will be successful. Airor~t' -are vehicles or peace, az:td I oan 
conceive' ot no more beneficial service to c011111eroe and induat17' 
than their use in speeding up the mans, whiab has prond 
;praotioal, by the Post Office Department. I shall sxamin.e 10u:r 
.Ur Jda1l report with much interest, 

Host sincerely yours, 

~ Aeronautical Chamber 
Cl<ll litth J.venue, 
Bn Io!k.City. 
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erica 1 air raft ar being ptll o work' in many ways, among 
vh ich are he following: 

Tr 5J)OM ion in co-ord inat ion 
wit h o r s upplement I io 
RaJ!I )~ and i ms.bip lines 

'cuJtu c:, F o re ry, 
• ing, M ri ne. etc. 

nd 
Pub 'ciry 

Po.li ·n 

phi 

:md 
Discipline 

Extennion ion of insect pestJO nod plant 
dj c uch :tS cotton boll wce.,-il and 
lcai wo rm, gyps y moth. :tnd locust. 

Crop s urvey and cst:imating. 
F o r patrol and timber cruising. 
Reclamation . 
"Mine rc ue.. 
Life. s:.ving at ca and on la.l:cs . 

Gene rn.l su n·e·y~. 
Engin e.cri.Qg :10 con truct ion project5.. 
M ppi:ng. 
R e.,dsion of rn.l< a essmcn . 
Rig ; oi wny fo r railways an d power t rans­

m.· ·on Ji nes. 
' ty planning. 

Harbor improvement. 
Rail terminal studies. 

c::t ra.ffic p.roblem . 
ur.~eys of urba. fire ba:tnrd. 

Real cs · te development. 

{ P~~~~::s from tbe aiL 

Illumi:nateti ~:igns :~t nighL 

{ 
Curbing of smuggling of liquors and 

aliens. 

\ V.RAT AMERI CAN A viATION -E.ED~ Is PUBLIC SuPPORT 

AS WELL A I TERE T 

erican aviation needs no direct sub idy. It needs and expects 
ani~ the help given any business t e development of which, for the 
common welfare and security, is a natio al responsibility . The in­
d s uffered through war e..""<pansion. It has been denied the 
a istance of law and forms of natural encouragement long accorded 
to other mean of transport. I s liquidation may have to proceed 
further. Such contraction will gravely affect our aerial defenses. 
I t certainly will make more difficult the practical application of com­
mer ial flying. 

But the idea of aircr:aft performing economic service is right, 
and, soon or late, will be demonstrated through public support. 

As oon as public opinion impo::.e upon those in authority the fact 
that both our political and economi~ independence demands prompt 
and intelligent action, just so 'Soon wlll we begin to realize our destiny. 

2- June 2 4o 



CHAPTER II 

RE CORD OF FLYING BY FIXED-BA E OPERATOR - L - TI-IRE£ 
YEARS 8,767,893 MILES FLOW , 278,668 PA E .. ER 
442,186 POUNDS OF FREIGHT C RRTED- FIG FO R 1 2 
SHOW ENCOURAGI G I REA E 

T HERE was more flying- and bette r fl y ing-b) the fL'< d­
operators during 1923, as reported to the -ronauti al ham­
her of Commerce, than in 1922 or 1921. Actually, fe wer oper­

ators submitted records, but their mileage wa g r ater and the 
duration of their flights longer than in either of the two pre\'iou 
years. The number of flights made and passengers carr ied a on­
siderably in excess of the number in 1922 and rivalled th num ber 
in 1921, when "joy flights" were much more popular. There ' as 
about double the amount of freight carried in 1923, a compared with 
1922 and 19 21. The average charge per short fli ght wa g reatly 
reduced, and the average charge per pound per mile for freight and 
per passenger mile for inter-city flying, was somewhat higher. Here 
are the comparative figures : 

CoMPARISON oF FLYING BY FrxEo-BAsE OPERATORS I N 192 1, 

1922, 1923 

Operators reporting .. ... . 
Landing fields ....... . 
Seaplane stations .... . 
Public terminal s .. .. . 

Total air ports . ....... . . 
Planes (land) .... . . . 
Planes (water) .. .. . . 
Amphibious ........ . 
Balloons . . ........ . . 

Estimated total aircraft . . 
Number of flights made .. 

1921 
125 
II6 
30 
:L6 

I46 

6oo 
130,736 

Average duration of flights 21 min. 
Total miles flown .... .... 2,907,245 

Total passengers carried. . I22,5I2 

Freight carried (bypounds) 123,22I 

Average charge per short 
flight . . . . . . . . . . . . . . . $9.00 

1922 
129 
107 

26 
ro 

133 
45D-500 

8o-IOO 

4 
6so 

89.936 
(I 20 reports) 

26-30 min. 
2,846,037 

( r I9 reports) 
75,268 

(110 reports) 
II0,663 

(21 reports) 

$7.00 
8 

1923 I92I - I923 
124 126 av . 
132 II av. 
30 28 av. 
II 12 av. 

r62 147 av. 
374- 500 
ss- roo 

429-6o0 6oo av. 
ro6,838 327,510 

( n6 repor ts) 
3o+min. 26+min. 

3,0I4,6II 8,767,893 
(I 17 reports) 

8o,888 278,668 
( ros reports) 

208,302 442,186 
( 23 reports) 

$s.so $7.16 av. 
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Ch ge per lb. per mi le for 
're.igh ..... . ... ... . . 

Cha rge per ile p r in er-
city igb . . .. ... .. . 

19 21 19 -

- 3 .104 
( 1- repor- s) 

-46 
(6 eport ) 

.15 tav. 

ain of the above rc:porl:s made ooJ · b a por ion o i the opera tors lisle · 
bould be: mo~ c for tb i de icncy. · 

E\'ERE H u ,-niCA P 

ults 
bear in mind th 

\~ere car.rj d on, not ou1 
uch 

ni~ht lighting, 
foreirro nations, but 

he fa r rrreater 
-pe t d were the proper 

FREIGHT 1\IERCHA IDI E A -n MAIL TR.<\ PORTATION 

Again, t ere i an interestincr ompari n seen in merchandise or 
freicrhr car ied. In 1921 there we e I 3,221 pounds, mostly of mate­
rial,o the movement of which meant more in publicity than it did in 
e onornic se_ vice. I n 1922 the amount diminished to I 10,663 pounds 
as reported by 21 operators. _Last ye:::tr 2 operators carried a 
total of _o ,30- pounds, of wh1ch 40,172 pounds were mail under 
con ract with the Post Office Department. Operators carrying mer­
chandise or freight in 192 1 r eported barging -33 cents per pound 
per mile. A year later ten stated that they charged an average of 
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.036 cents. In 1923, the average crep t up to . 104 ent . too, 
with inter-city flying. The average in 192 I wa . -5 cent per mile ; 
in 1922, according to 58 operators, it wa -42 cent , and in 1 

according to 67 aircraft owners, it wa ·4 cent . 

GETTI NG DowN TO Busr ES I A. AG E ME T 

It would seem to be clear from the foregoing that fixed-ba e 
operators are getting down to bu ine s management. T he fa t tha t 
ordinary business rules were not appli ed be for e wa the fault, not 
so much of the operators, as of the absolute Ia k of an pre IOU 

experience upon which to arrange a schedule of charge Those, 
who, after learning what it costs to operate, are able to g t patronage 
sufficient to pay a modest profit, are still in bu ine . Tho e who 
overlook the hidden costs, which only appear when available ca h 
runs out, cease operating as their equipment becomes un fi t f r u e. 

STATES I N WHICH THERE WAS FIXED-BAS E FLY I NG 
./ 

Although the number of fix ed-ba e perators r por ting ha 
slightly diminished, the number of tates in which fix ed-ba ed fl ing 
is being done is 33 as compared with 3I in 1922 and 34 in 19 2 1. 

STATES IN WHICH FIXED-BAsE FLYING Is CARRIED 0 
h~crease or 
D ecrease 

192 1 1922 1923 as of 19 22 
Alaska .. . .... . . .. ...... . ...... .. .. .. .. . o 1 I 
California .. .. .. . . ..... . ...... . . .. . .. . .. . 10 II IO - I 

Colorado . .. . . ..... . ....... . ..... . . . ... . . I I 0 -r 
Connecticut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 0 

Florida ... ... . . . ... .. . ... . . ..... . . . ... . . 3 4 4 
Georgia ..... .. . .. . . . ............ . ... . . . . o 0 I + I 
Idaho . .. ... ..... . . .. .... .. .. .... .. . ... .. I 0 0 

Illinois ............................... . . 8 12 I4 +2 
Indiana .. ....... . .. . .... . . . ......... . ... I I 2 +I 
Iowa ..... .. ..... . ..... . .. .. . . .. . . .. .... 4 3 4 + r 
Kansas . ........... . .. . .. . . ... . . .. .. . . . . 6 IO 4 -6 
Kentucky ............ . ....... .. ... . ..... I I 2 + I 

Louisiana ..... . . . .. . ... ·. . . . . . . . . . . . . . . . . I 0 I + I 

Maine . . . ..... . .. .. . .. .. . . ..... . .. . .. . . . I 3 4 +I 

Maryland : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o I 0 -r 
Massachusetts . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2 I -I 

Michigan . . . . . ... .. .. . ..... . .... . .. . ..... o 5 7 +2 
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 2 

Mississippi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 
Missouri .... : .. ...... · ... ................ 6 

0 I +r 

9 5 -4 
Montana .......... . .... . ... . .... . . . . .. .. 2 4 I -3 
Nebraska .... .. .. . ........ . .... . .. . .. . .. 3 I 0 -I 

Nevada .. . . . .. .... .. : . ... .. .. . .... . . ... . I I I 
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9 2 

4 
0 

f7 
I 

4 

0 

0 

.. -... .. . . . . . ... . . . ... - . . ... . 6 7 
0 

....... .... . ... . . . . .. ... . . .. . ... 0 I 

· in 19-- - I. 

in 19 3- 3 . 
g d rc se compar ed \\ · h I - 14-

es v,; 111 ea.se compa red wi th 19--I . 

L CREASE I - PR .ATE TERMIN ALS 

11 

I ncr ease or 
Decrease 

192 as of 1922 
- .r 

,) -I 
I +I 

I- - 4 
2 +I 
4 
4 +I 
0 

9 ' 4 
I +I 
4 -r 
7 +~ 

0 - r 
0 

5 --2 

T +I 
+r 

I 

P obabl · the roo ignificant fa about t hese report for 1923 
i- to be found · the increa e in the number of private terminals 
ac ually in u e and in the spread of night fl ;in . M illion of miJes 
ma b fio\-vn over a fieJ d and hundred of thousands of people 
carri d o t of uri ity. But thi wiH ne ·er mean any more to 
Amer · an aviation than- the d rivinCT o f an automobile up and down a 
incrle bou1evard mean t to the mo or ar indu try £ twenty ears ago. 

Examination f Table No. I a t th end of this chapter, listing 
the activi ies of I 4 aircraft ope~ator during 192'"', will reveaJ that, 
a lthough the· r home tations were to be foun d in 33 states, their 
ac 'vities extended over every part of the United States and Alaska, 
and al o the i lands of the Caribbean ea. In 1921 there were 146 
fields or eaplane stations for 125 operator s; in 1922, 133 for 129 
operators, and in 1923, there were 162 terminals for but 124 oper­
ator . 

J udging from the number of terminals utilized, overwater flying 
is now about ras extensive as it was three years ago. It is a curious 
fact , also, that there has been a net decrease of five in public termi­
nal used by these fixed-base operators since 1921. This apparently 
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has been due to the fact that the e termina ls were not loca ed at uch 
points as to work ati facto rily into the scheme of inte r-ci · fly i tg. 

L oNGER FLIGFITs ow BEI · M \ DE 

In three years the average duration of flight ha in rea ed from 
twenty-one minutes to over one-half hour. In man of the re 
submitted cross-countr) fli ghts of three to fiv e hou r a re common. 

GREAT N EED r oR A ms r r r GHT FLYL · CRos -C . ' T R 

T hree years ago, the operator who fl ew at night wa li erall a 
dare-devil more carele s of hi li fe, in public opinion, tha n the w;ng­
wa.lkers of today. ow, .in the cour e of inter-cit air t ravel night 
flying is not only de irable, but necessa ry . Except in uch rare in­
stances, however, when the operator finds him elf uppl ied by na ural 
beacons from towns and villages, so located as to pro ide the key to 
emergency fi elds, this experiment is t ill quite :an adventure. 1 hat 
night flying is increasing is due, partly to the gro ' ·th of ope rat ing 
experience and partly to the fact that the public\\ h ich i pa ron iz ing 
the operators, being educated by the A ir Mail to an apprecia tion of 
night flying, requires that thi s se rv ice be suppl ied . f ere i another 
illustration of the extreme need fo r a n-at ional aviation policy which 
will provide for aviation the beacons, cha r ts, communica tion and 
other safeguards and facili t ies such as have been supplied marme 
navigation for years. 

AEROMARINE A IRWAYS CoRP. OF EW ] ER EY 

Soanning the list of operators repor ting, the name of A eromari ne 
Airways is among the first in ex tent and continui ty of service. 
Aeromarine maintained its service in Florida and Cari bbean waters, 
and on the Great Lakes, in 1923 covering a total of 165.,750 m iles, 
and transporting 4,500 passengers. E arly in 1924 thi s company was 
reorganized as the Aeromarine A irways Corporation of New Jersey 
with C. F. Redden continuing as President and General Manager, 
and with W. A. Buckner as Secretary. Mr. Buckner is associated 
with Barron G. Collier, dapitalist and sportsman. Flying operations 
in the South are being co-ordinated with rail and water transporta­
tion systems in which Mr. Collier is interested. 

Aeromarine Airways contemplates the purchase of special new 
equipment to operate a daily mail and passenger line, I 2 months in 
the year, between Key West and Havana. Also between M iami, 
Palm Beach and Nassau during the winter season. This company 
has completed its fourth year of continuous service ; and has car­
ried over 30,000 passengers with only one serious accident . Its 
operations have covered the Great Lakes, the Atlantic Coast, t he 
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t. Lawrence, a well as t he 
haY been uc.h Lhat he· ha ·e 

c.ondj ion, favorable and other­
a c.a rry on th ir operation suc­
e var ·au condi ion i a con­
A ·ing ha been made safe and 

uppJ ' . of Ft. 

G ROWl G CTIVI T • IN THE ifTDDLE \ EST 

The grov ing activi~ - around ~ic.ago is typified by the Heath 
Airp1ane Company, ' "' 1th 3'" GO? m1les and _some 500 passengers. 
G. umner Ireland of the Curt1ss Eastern 1rcraft Corp. , Clemen­
o n, . J., performed many special ervices, such as aerial photog­
raphy and writing with smoke, in addition to carrying 86o passen-
ger . His mileage was 14,000. . . 

In the Middle V/ est there are two ImpressiVe examples. Johnson 
A irplane and Supply Co., of Dayton, in ~addition to much long-dis­
tance transportation, introduced a special " educational flight" at $3. 
T his was so popular in Dayton that a field has been taken ~at Buffalo. 
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Altogether, 23,292 miles were fl own and 3,328 pa enge r \ ere cai-­
ried by the Johnsons. The thri vi ng ci t) of Monmou th Il l. , which 
got started right in aviation several yea rs ago, present the 1idwe t 
Airways Corp. During I923, this company flew I6,ooo mi le -and 
carried g6o passengers. Their serv ice are to be expanded o a to 
meet the spreading demand for commercial fl ying . 1undale lJ ' 

Tennant, operating from Sioux Fall , S . D . report ,000 mile 
flown and I,ooo passengers carried . 

LOEN ING SERVICE BETWEEN E W YoRK 1L EWPORT 

The New York-Newport Air Serv ice, Inc. fl ying for a por ion 
of the year-during the season at the R hode I land resort-co ered 
I2,000 miles and carried r6o passenger , including many per on 
socially and financially prominent. Thi en ice, ffe ring uch a 
tremendous saving in time, is to be resumed and probably :xtendecl, 
using the I924 Loening Air Yacht. 

Much cross-country work and t raining of civil ian pilot '·a done 
during the course of I7o,ooo miles fl ying repor ted by the Oakley­
Askew Aeri•al Service of Ardmore, Okla. The Overca hjer . via­
tion Co., of Highland Park, Mich., flying 6o,ooo miles, tran porting 
1,400 passengers; and the Parker Engineering Co., Bartlesville, 
Okla., flying I75,000 miles and carry ing 5,432 passengers, a re among 
other operators helping to provide service for which the public wiU 
pay. 

The Robertson Aircraft Corp., of St. Louis, in 12 months cov­
ered 33,705 miles and carried 1,200 passengers. To their const ruc­
tive activity may be attributed much of the preparation for the 
National Air Races at St. Louis. In the state of Washington, en­
gaged both in field and cross country jobs, is the F oster-Russell 
Aviation Company, whose mileage to talled 66,ooo and passengers 
6oo. The Shank-McMullen Aircraft Co. , operating in territory but 
poorly served by railway, have their base at Huntington, Vv. Va. 
They report 37,000 miles and 2,700 passengers. On the Pacific 
Coast, Walter T. Varney, with headquarters in San Francisco, states 
that his cross-country taxi flying plus field flights amounted to 
220,000 miles. John P. Wood, as in I922, was stationed at Louisa, 
Ky., whence he carried on a profitable ·and popular air taxi service 
to the surrounding oil fields. He flew 6o,ooo miles •and carried 3,000 
people. 

THE WRIGHT FLYING CoMPANY 

Entrance by the Wright Aeronautical Corp. into the manufacture 
of airplanes, as well as engines was followed in 1923, by the forma­
tion o'f the Wright Flying Co., with terminal facilities at Port Wash-
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in on L. I. In 192 con iderable e.,-xperimen al :A mg wa done and 
u · es of tran porta ion erv·ice are under wa 

CARRY ·. MuL 

le \1\ a h . ·he Gulf Coast r 
he Farthest Nor h ' irplane 

ir Mail ) ar e in a 
o freigh carr:ied by ai r in 
all o£ it being ni ted States 

K'i\\ RlTIKG-- E \'< A- · o PECTAC LA.R E 

erial. adverti ing came into !!Teat prominence during 192_,, when 
k-ywri ing Corporation of America introduced his new and 

p c acular u e of the airphme to th. country . In 19-3, the Sk-y-
writing orpora ion of merica gave demonstration over some 
hree hundred of the principal ci ·.e . The area of operations cam­

p i ed the er ritor) from Portland fe. · o Jacksonvil le Fla., and 
from an ntonio Te..-x. to Minneapoli tlinn . and the western 
coast •vas covered f rom Los ngele and San Diego Cal ., to Seattle, 
\\ash. It i e ima ed hat fifty m"llion people have at orne time 

een lq writing. Twel e airplane ;vere in use throughout the 
sea on. 

The main ba e i Curtiss Field. Garden ity, L. I. O ther per­
manent bases are at F ramingham Ma . and Kirk-wood N . J., where 
the Company has leased fields and erected their own hangar _ They 
al o have hangars at Ashburn Field, hicago and San Diego, Cal., 
the latter two places being uppl - depot a well . Semi-permanent 
bases are located at Detroit, CJeyeland Baltimore, St. Louis, Birm­
ingham and verious other places throughout the country. The log 
books show the flying time to be approx imately 2, · oo hours and the 
distance .flown 263 ooo miles. 

The Night A ero Advertising Corporation also entered the field 
of sky publicity. T hey have equipped the lower vvings of several 
planes wit h electrically illuminated words and are fly ing at night. 

AMON G OPERATORS C ARRYI NG MERCHANDISE AND FREIGHT 

Of the rest of the operators carrying freight A eromarine Air­
ways reported r ,ooo pounds, V . V . Ayers, g,ooo pounds, mostly 
newspapers out of Portland, Ore. ; C. C. Cannan, 2 0 ,000 pounds of 
oil machinery and supplies ; VV. H. Conner , Topeka, Kan., 15,000 
pounds miscellaneous merchandise ; Curtiss Exhibition Co., 5,000 
pounds, mostly films ; Curtiss Metropolitan, 5 ,2 00 pounds of news­
papers along the Florida coast; Earl S . Daugherty, 15,000 pounds; 
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D. Hamilton, Dalla Te---x. , 4,000 pound T ex La rone 1'-an a 
City, Mo., 2,000; . B. Mamer pokane, \\ a h. , ooo · ew 
York-Newport Air Sen ice, 7,700 pound , mo tly per ona l bao-gage 
of members of the e\\ port soc ial colony ; Oak ley- kew . er.i a l 
Service, 2,000; Parker E nginee rin g Co., r,6oo · ·· ter R u ell 
tion Company a nd field tenants , 7,.. ,ooo pound of merchandi 
the northwestern tate ; Haro ld B . now, L ou i v ill e K y., ooo 
pounds, and John P. \1 ood, Loui . a, I'-y., 12,000 pou nd oi l dril ling 
machinery and supplies. 

I MPRESSIVE ToTAL FO R THI~EE Y EAR 

Summing up three years operations, as reported by an a' erage 
of r26 fixed-ba se operation s, it i found tha t the average of equ ip­
ment in use and in reserve remained about 6oo a irplane probabl · 
one-fifth water types and four-fifths la nd craft. A ltoge her , 27 " I O 

separate flights were made, 8,767,893 miles flown , 27 , pa enger 
carried and 442,186 pounds of freight transported . 

= 



TABLE OF URCRAFT OPERATORS 
I . TFIE U NITED STATES 

The following pages represent data submitted to the 
Aeronautical Chamber of Commerce by aircraft opera­
tors. Efforts have been made wherever possible to 
check these figures but the Chamber can assume no re­
sponsibility for errors in reports made to it. 



Name of Own er 
or Opaator 

Addem• & Shreffi er 

Aero Club of Minne•polis 

~ero Se rv ice Corporation 

~ e romarine Airwa ys Corp. 

Aircraft Club of Peoria, Ill. 

Alask a Ai rwa ys Co. 

G . D. Arnold Aircraft Supply 
Co. 

. / Atlantic Airwaye, Inc. "\ 

~aM-~~ .. 
? 'Y~b- ~~ ~ .t.~C . 
• Aurora (Ill .) Aviation Co. 

Aviation Garden 

V. V. Ayres 

B. B. and B. A<rial Co. 

Beach and Hume 

Blackstone Hill Aero Club 

Bloomington Airways 

L. C. Brand 

W. F. Bridgeman 

.Add ra s 

Momeno, Ill. Field (! cu ed) -o • cres 

SAop aod 
Rq> · ir 

Fan1i!ifJ 

.Field 
Repairs 

T BLE 

I J.K.--4- D. (OX5) 
I r . ~f. (80 L.e R.) 
I An.-5 pau. (3 F.) 

M inne:apoli s, ~~,inn . T,. in Cit Airport (l e>Sed) Emer6ency I J. ' . ...( 
4600 ft. X j ft., 4 
60 x 120 h>ngars 

531 Real Eot• te Tru• t Field (leued) 55 acres, Shop 
Bld g., Phil•delphi•,l'• 3- 50 x. 30 h>n g>r• 

220 W en +2nd Street, Tc.rmin•l s (owned) e..,. Complete 5 F.-5- l-, 13 pus . ........ 
York, Kc;,: West., M i•mi, >t Key 6 H.S.-2-1.., 6 pau . FI in~: New York City · 
H ;~v;a_n;;a, Detro it, Cleve~ 'Ve:r·t Bo 2u 

408 Fulton 
Peori•, Ill. 

Street , 

629 Pione.er Bld g., 
Searde, Wash. 

Camp Bowie, 
Ft. Wonh, Tex. 

Hingham, Mass . 

~.J....-,--­
~4- ory 

Aurora , Ill. 

Fort Worth, Tex. 

Walla WaJba , Wa•h. 

laJld 

Field (le:ued) 45 acres, Sl ight 
1-50 x 60 han g• r 

Termin•l• (le•&ed) Sc.attJc, 
\V:uh ., and Victori.a, 
B. C. Dock at Victori• , 
hang>.r •t Searde 

Field (owned) 80 acru, Good 
3 wuehouseo 

T erminal Oe20ed) slipw•y Well 
and moorings . E qu ipped 

Field Cle•sed) +5 •c.res, Minor 
1-30 x 48 hangu 

Field (leosed) 208 acres, Complete 
1-90 x 120 h•ng•.r 

Fields (public) Walla Good 
Walla , W:teh.; Medford 
Ore.; River aodSeashore: 
Seaside, Ore . ; hang~ rs 
(3 ships e•ch}, hangar, 
seaplane 

603 W. B Street, Field (leased) 30 acres 
Marshfield, Wis. 

Arkansas City, Kas. Field (leased) 134 acres 
10 ship hangar now 
building 

404-29th Street, Oak· Terminar (leased) 76 x 35, Slight 
land, Cal. 1 hangar 

Bloomington, Ill. 

Glendale, Cal. 

Ottumwa, Ia. 

Field (leased) 65 acres 

Field (owned) 15 acres, Slight 
3 plane hangar 

Field (leased) 35 acres 
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:i j . A bdon ~ i n& 
n udc.nts 

I B.· I (~00 h-p.L .) 

2 S.] .-1 (0X5) 
1 S.].-1 (150 b. p.\V.) 

3 po,u. 
1 S. j .-1 (220 h .p.W.) 

5 p.ss .. 
3 C•n .J, N . 

tO 

2 H.S.-2-L. 6 pus. Flyint 
Bo•u. 

1 M .F. (OXS) Flyi ng Boat 
1 A (0X5) 

I j.N .-4-D (0X5) 

2 S. ]. -1 (150 _!J.p .W. ) 
2 S.J,-1 (OX~) 
1 Can.j .N. (0X5) 

1 S.J.-1 (W) 
2 J. N .-4-D (OXS) 
3 b .H.-6 (0X5) 
1 Flyi.ng Boat 
1 Se•gull (C.-6) 

1 S.J .-1 
1 j. 'N A 

1 H .-4-H Seaplane (H.S. 
175 h. p.) 

1 J .N. (W. 150 h .p.) 
I. J. lc. (200 h. p . H.S.) 
1 Lei'. (L. 400 h .p.) 

1 Can, ].N. (OXS) 



A bo·uc-Army ::rra nspo_rt Coas t-to-Coas t N on-Stop Plan e. B ,•/ow-M ar­
tin Bomber wh1ch earned cotton fr om Aug usta , Ga., to vVamsutta Mills, 

New Bedford, Mass.-Photos, U. S. Air Service. 
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T> to! No. 
F ,,hJJ 

750 

IHO I , 

5 

5 16.672 
Mil 

10 

I , 00 
[Q 

4 b.n. 

64 1" m·n,.. 535 1,701 1,500 

iOO 0 min. 10 000 50 

00 30 min. _; 000 900 

4,-100 mjn_, 51,;1.0 ,500 ,000 
N ew-s--
p~pe.rs 

500 10 min .. ',000 125 

40 24 min. 1,015 36 

1,800 40 min . 35 ,000 1,500 

so 10 m in. 5,000 
to-

4 bro. 

160 15 min 2,800 100 

19 

·.oo 

s.oo 

S.OO 

lO.OO 

5.00 

. . so 

5.00 

5.00 

5.00 

c ., , 
pr lb. af 
Frrir J 

.005 
pcr mL 

l.OO 

url o inS<ruct lub 
members. 

E.ouern Pen n~yh• ani a,!\ ew 
jerse •, Del>.w"4.re 

.25 t O Deuoi t- le nl:tnd; Ke 

. 0 \ <:!'t·H >-"w"; M i,.mi-
N«£Sau :.nd Atbm i 

OUt port:J 

.7 One hundred mile nd.ius 

5 

5 

.·o on e 
r:wo . 
three 

. 30 
pe.r 100 
m l .. up 

. 50 two 

f p ri • 

ince Jul 
fh:h< 
only. 

I, L 3 , m>-LI 
t2tc:l e- i tori :l 

H ouston, :anA.nronio, cc ,., 
Tu-•s 

Hi n gb ~m , N:. nt~ s kec , 
w ~n !co rr, Bos co~, 

~t a.s-s-.; e'w porr, R. 1. 1 

New Yorl: 

e.ntr:tl and ro_rt.h e_rn 
T e.xas :.nd Ol:lahom~ 

\ Vesce.rn Washing-ron , Ore-&n, out:he.r.n British 
lumbia 

M arsblieldl W~usau , Cbip-
pew~ Fa. Is, \ is . 

an Francisco B~y 
Counti es 

Peoria, Bloon1ingron, 
Springfield, Cb.icago, Ill.; 
St. Louis, Mo. 

"Pleasure trips to River-
side, San Diego and San 
Francisco 

Des • ~oincs , la. and Kan-
sas Cit}' , Mo. 



X 

T:\ BI.E 

Namt ofOwr.u AddrtJJ A ir Port Fa~ ilit io 
S hop a_ntl 

R.r II or Oprrator Fccl lilii l 

Brorz Air Port 

Wm. A. Bu rh 

B. D . Bu rl ey 

Burns f lyc ri 

C. C . Cannon Aviation Field 

C•nrwell Ai rcr• fr Co. 

/cha mbe rli n Ai rcraft Co. 

Cochro nc Avi•rion Co. 

./ Concord Airc ra ft Co. 

W. H . Conno r 

H. E. Cornell 

E . C . C urran 

} c urtis• Ex hibition Company 

Kohle r, Wis. Field (J cacd l ,. Shcl>o{i 
R>n , j I >n c.s; I 8 x 4 
lun fl ar 

O kmulgee, Oki>. Field (! cored ) 60 acrc-1, 
1-80 x 90 honr,ar 

Chicogo , I ll. Ashburne Field 

809 . Lc'M') Srrcc<. Field (le ased ) 30 ocrcs 
Fen to n, ic h. 

517 Moson Bldg. , Field (l caJ<cd ) 34 ~ era, 

Housto n, Tex . 1--60 x HO bo ng>r 

Bu cklin , i\ l o. Field (l ea sed 1 65 ocres 

Ho sbrouck Heigh<G, Field, SO oc:res 
N. ]. 

Caspar, Wyo. 

Concord , . H. 

Field, (leosed) -10 ocre•, 
1- 10 x 30 hanRar 

Fie l d s a n d terminal 
(leased ) Concord, M an· 
cheste r, Bethl ehem, ~N. 
Conway, Franl: lin, T he 
Weirs 

I5l0 WI. 8th St reet, fi eld (leased) 0 acr<s 
Topeka, Kans . 

\Vi n ter H ave n, Fla . 

Spe arfish, S. D. 

Garden City, N. Y. 

Field (leased ) 20 ac res, 
Lakel and, F la. 

Field (leased) 80 •cres, 
I han gar 

Field (owned) 1 mi le sq. , 
18 han ga rs 

Slig ht 

ood 

Good 

ood 

omplcrc 

C urtiss Exhibition Company Buffa lo, N. Y. Field (leased) 100 ac res, Complete 
2-60 x 60 hangars 

Curtiss Exh ibition Company D a ll as, Tex. Field (pub lic) 80 ac res, Minor 
6 hanga rs 

)

C urtiss Florid a Flying Cam p Hialeah (nca r Miam i), Field (owned) 40 acres. 1 Good 
Fla . mu nic ipa lh angar65x I40 

Cuniss MetropolitanAirplane Po r t Was hin gto n , Termi na ls (leased) Port Complete 
Co, L. I. Wa shingto n L. I. and 
/l 1 West Pa lm Bcaci'.I . .F!a., 
Q ~ ~ • 2 hanga rs at Pt. Wash-p w vV GA..l- j:l lo +- ington fo r 6 Flying Boats 
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I S. J .-1 (OX " ) 
I ).NA~D (0 X5 ) 

I S- 111= V. 1 SO h.p.) 

I C•n. ) .• ' .-4· (0/ ' ) 

3 S.] .-1 <OXX, OXS, K6l 
I L.,P ( W. 2 0 h. p.) 

1 s.f.-' cox > 
J s. · - ~~ s'f· 1_501 h.~. > l)·o 
I .. - peel > • 

h. p. ) 

I >n. ] . . (0 X5 l 
I S. J.-1 \'. J ~_h . p. ) 
I j .N.-4~D (0 X5 ) 

31 in srot"k; ·S'-e,r~n1 in usc 

I L. . T~r:uobov: 
V. 150 h. p.) 

I M . F. Fly in Do•t \1 
150 h.p.) 

1 M .T. 2 (W. !50 b.p.) 
I S.]. -1 (W. 150 b. p.) 
All 3 pa.uenge.n 

1 C>n. J. . (OXS l 

I ]. 1 .-+-D 

I S. j .-1 (0X5 l 

s s;--1 cc.-6 160 h. p. J 
10 .N. (0X5) 
12 Orioln (C.-6 160 h .p. ) 
I H.P. (R.R. 350 h. p. ) 
I C. P. (C.D.-12 400 h. p.) 
1 1- • . C.-6 ( I60 h.p. C.-6) 
2 Night Ma.iJ (C--6) 
Tot> l 32 plane< 

I 0f'io[, (C.-6) 
I S. j.-1 (K.-6) 
S.] .-I (OX5l 

2 S.J .-1 (C.-6} 
I J.N.-4-{; 
I ]. N.-4-D 
1 Oriol' 

2 ].N.-4-D (0X5) 
1 Oriok (K.-6) 

2 Sta!(ulls ( K.-6) 
1 M.F. 



0. J-can t ioucd 

T. al No. 
Flit!u 

350 

300 1 hr. 

-!.00 10 min. 

3 10 min. 

300 20 mi n . 

60 1 hr. 

25 30 min. 

, 00 15 min. 
hours •t fidd 

400 15 min. 

800 50 m in . 

362 42 mi_n. 

i',OCO 

7,0CIJ 

18,000 

5,000 

3,300 

6,CXXJ 

4,CXXJ 

700 

120,000 

25,000 

2 1,000 

15,400 

100 

100 

601 

224 

~0 

25 

2,500 

200 

500 

328 

s. CJ 
Fuit, :l 

20, 

· ··,CXXJ 

5,000 

5200 lbs. 
news-
p•per• 

21 

7 . .50 

7.'0 

5. 

5.00 

.00 

10. 

r-o 

~.50 

10.00 

Ci:.c- l. ' 
::r.r 'h. o. ~ 
Frn"cA : 

.0 1 p<'r 
lb. _pc:.r 

m tlc 
u.nd up 

.15 pu 
lb. per 

mi le 

J{c 

s .35 

.30 

.20 

Sl pc.r m.L 
for ship 

.75 

.25 

.50 

.50 

.so 

Persona.! bu_sineu and 
p !e.> sore B.i g.h ts 

Personal business •.nd 
plea.sure tlighn 

Central Mi hi~::~n 

Bcr:we.eo Hounon a nd 
Te.xa.s Oil Fields 

New York, Pbiladc:.lphi>. 
B alti rn ore., Bono n 

heyen_nt:, 'De.n..;•e.r 

Eil.Sle.rn K:1nsa.s 

Personal busine'SJ :md 
pleasure rrips 

\Vestem South D ak.ora 
aud Colorado 

A.oy-..here throughout the 
outhwest 

Throu~:hout Florida 

F lorida Coast and 
of New York 

re&ion 



Namt of Oum a 
or Oprrator Addrru Air Po 1 Facilit ia 

Sh o-p a~.d 
R<~air 

FaCIIiJirs 

Ea rl S. D augherty School of 431 E. Sea~ide Ave., Field 20 aercJJ (owned), 60 .ood 
Avi>tion Long Beach, C>l if. a crt:~ (leucd ),4 hanr.> n 

for 11 • hips 

W . H. E mery, Jr. 317 W. Corydon St., Field (owned) 20 acres, ood 
Bra dford , Pa. l- 50 :t. 30 ha.n g.r 

Ess in&·ron School o f Av iat ion Essing·ron, Pa . 

~/Fai rchi ld Aer ia l C amera Corp. 136 Weor 52nd Street, 
. IJ New York City 

e..;;..,~ l-f .3 I 7 

F arr hest N ort h Air plane Co. Fairbonk.•, Al aska 

fenton Ai rways of Michigan, Fenton , Mich. 
Inc. 

G arver School of Aviat ion Atti ca, Kas. 

W. P. Goembel Cresto n, 0 . 

Go ldsberry Airplane Service Chillicothe, 0 . 

J . M . Go rdon Dawson, N. M . 

Gulf Coa;t Air Line 515 Whitney Bldg., 
New Orleans, La . 

D. Hamil ton 204 E. Jeffe rson 
D allas, Tex. 

St., 

A. ]. Hartman 11 26 Deernland St., 
Burlington, I a. 

Heath Airplane Co., Inc. 2846 Broadway, C hi-
cago, I ll. 

) Huff T,)aland Aero Corp. Ogdensburg, N. Y. 

Tenninol (l.o.sed) Del> · Good 
Wl re 'Ri ver, 2 h:tn2 lrs 

Ren t fa cil it ies Curtiss 
Fic.ld, Ga rden ity ; 
FicJd-G r:md M ere, Que­
bec (leased ) in winter, in 
w a ter in sum mer 

Fields (lc.ased ) Fairban ls; F oir 
Ne n• na, McGrath, 2~ 
acres in each; 2--{)0 x 32 
x I •~ hangar·s 

Field s (le;~sed) F enton and 
Long La ke, 55 • crcs , I 
t emporary hangar 

Field (owned) 4D acres· 
1--46 x 30 hanga.r; Field 
(leased) Bel leville, Ka.s. 

Good 

Field (l e>sed) 20 acres Lim ited 

Field (owned) 100 ac.res 

Field ncar Colfax Faj r 

T erminals (l ent by cit y) 
New Orleans and Pilot -
town 

Field (leased) 5 hanga rs Good 

Field (leased) Davenport , 
Ia ., 4D acres, 1-50 x 35 
hangar 

F air 

Field (leased) 21 acres, 
1- 80 x 70 hanga.r 

Good 

Field (leased) Excellen t 

G . H. Hutson 213 S, Sandy St reet, Field (lea•ed) 40 acre•, Comple te 
Jacksonville, Ill. 1 hanga r 

2 2 

.. 

T ABLl:. 

Equip •. n1 

I 5 pUJ. Ormco V. l 0 
h.p. ) 

-l J. .--1- D (0. ') 
I ~n . J.N. ( ,' ") 
2 Sp. ~J. I h. p.) 
I N. (Gn. 160 b. p.) 
I F . . I h.p. ) 
I Pol. COXSJ 
I T. M . CLe R. h. p.) 
Tot~II 2 

I J, ' ,--1 (0X5) 

3 rt . F. F'l •ing Bo~r. 
(OXX ) 

2 A. e.-.. phne.r (W.) 
1 . Sc~pb ne COXX-6) 
I . F. F1 • i n ~: Boot 

(OXX ) 

1 H. ( B.M .\V. 1 5 h. p.) 
I M.F. F'lyin~: Bo:>t ( .-6 

160 b.p.) 
I S.j.-1 (C.-6 160 b.p. ) 

o di cionol plones l<:ued 

I D .H.-4 (L. 400 b. p.) 
I J.N.-4-0 (0X5) 

3 .].- 1 (01' ) 
I .J.-l (0X:.X6) 
I T.~l. (Go. ) 

2 S clkr.n (OX5) 

1 Waco 3-pas. (0X5) 

1 } .. . -4-D (OXS) 

1 S.}.-1 (W.l50 h.p.) 

2 H .S.-2 -L f lyi.ng Boo ts 
(L. 4DO b.p.) 

2 M.F. Flying Bo><s V) 
3 other boats in stoc~ 

1 S.J .-1 3-p:us. (W. 1 
h.p.) 

1 C on. ].N. (0X5 ) 

2 Con. ] .N. (0 X 5) 

I He. F~oriu (0 X 5) 
1 He. Ftcthrr (Motorcycle) 
1 S.].-1 (OXS) 

1 Pt trtl (W) 

1 Can. ].N. (OX5) 
I S.j.-5-pass. Sedan (C) 
1 T . M. (Gn. ) 
I J,N.-4-D (St.) 





Signs of the T imes in the H eavens. Abo·ue-Elect ri ca ll y illuminated pia 1e 
of the Night A ero Advertising Corp. Below-The Skywri t ing Corp. o f 

America advertises in letters a mil e hig h. 

- -------



KO. I- Con '.oucd 

P a.JJrrJ · s 1.1>.1. >/ 
C nd Frrit ta 

1,954· 1,5 outhe.m C:>lifomia 

5 lO min. 5 10.00 N ew Yo.rr 

2 wo 5.00 $ 0.50 Pbihddpbia, Cape May, 
·. Jy A.t.l;mric City, 

New ork 

n 40 Aerial Pbot:o~tn~pby in 16 
S'~ate.s :tnd Canada 

in. 12. -oo ? • 5.00 1.00 Carries Mail-Fairbanh, . , .) 

m.:a.il l en.ana, McGraw, Ci.r-
cle, Ft. Yulo.o, Liven-
~oo.d., Ft. Gibbons, 

e:;a.ver 

600 18 min. LSOOO -4-SO 5.00 ..50 Flin t , Detroit, J ad:son, 
~atde Cree.k, and L:m-
S1D~ 

42 ,lXXl 1,200 5.00 __ o one Ce:ot.n~l :tnd "Western 
.25 £WO K ,2.DS2..S 

1-..500 lD min. 15,000 1,013 5 .00 .50 Non.bem :tnd Centn~l Obio 

600 30 min.. 1,800 00 5.00 Ce.n~r:tl Obio 

60 bn. 5 min. 6,000 50 ·.oo .25 New Mexico 
co 

3 hrs. 

m:i~ 17,600 60 .• 1,000 5.00 .30 Mail route begun 4-16-23 '{ 
mail ~ew Orle:tns-Pilottown 

300 .2 brs. 48,000 500 4,000 5.00 )I .50 per .50 State o f Tex;u 
mi. load 

1..50 20 min. 1,500 150 5.00 .20mi. .20 Iowa and Illinois 

l,(X)() 25 min. 35,000 500 5.00 ? " .35 Illinois, Wisconsin , Mia-..:> 
so uri 

100 2,500 Transportation of Per-
so nne! 

500 90 rnrn. 35,000 1,500 5.00 .50 St. Louis and Chicago 

23 



lr 

Nam~ of Ownu 
or Op r·rator 

A . S. Irela nd 

A ddrtu 

Cl cmonton , N . ] . 

S~ op ar:d 
Air Port FMili:irJ Rr~oir 

Fard~"t ir; 

Field (lca.sed) Pi ne Vall y , 
. ]. , 100 acru , 2- 50 ;x 

75 h :a n g::trs 

j ohnson Airplane & Suppl y Do yron, O hio 
Co . 

F ield (l c• •ed) 25 acrc.s . Exctl lcnr 
3 h angar• , 80 x 120, 

Ko loomo Avi:n.ion Corp. 

Tex La G rone 

Harry P. Land 

Chauncey M . Larsen 

Roy 0. Larsen 

L . W. L eib 

/ Lud ing'tOo Exhibition Co. 

N. B. Marner 

M:mchesrer Cigar Co. 

Au~~:u.r Maroso 

M:uim Air Service 

~Hamilton Maxwell, Inc. 

;J'tG! t·· ~ ~~ 
,"' /\~~- :'-"!~ l 
V Mayer Air~rafr Corp. 

Michigan Airways 

Midwest Airways Corp. 

Millard Flying School 

Missoula Aviation Co. 

Kok omo, I nd . 

75 X 75·, 30 X 60 

F ield (lcucd) 100 acrc.s, Good 
I h :a nga r 

4!05 Brootlyn A"e., Fa ci liti es !c u ed from Air Good 
K ans :as City , rvfo . ..fc:rmi n:l l Au-.oci:ot t~io o 

Bradc ntown, Fla. Usc.s ~olf cou rse; l hoo ~>r 

Dell R opid s, S. D . Fie.ld (l e>Scd) 5 :u .-Tc.s, ood 
h ong·u 

Larsen, W is. Field (portly owood) Foir 

Volga, S. D. 

310 Atlantic Bldg., 
Ph iladelphia, Pa . 

1623 W. Poci6c Sr., 
Spolo.one, Wash. 

York, Pa. 

22 E. 24th St.reet, 
Chica~~:oHci~~:hts,III. 

78 Bay Street 
W in slow, M~ine 

6 East 39th Street, 
New York City 

Bridgeville, Pa. 

Field (leased) 19 ;;& CT'C!i, 

I h>ne·ar 

Field (le ased) 

Fie.ld (municipol)800o c.rc:.s , 
one 2 plone hongar 

Field (leo.sed) 30 acres 

Field (leased) 80 ;~cres, 

Terminal in riv c:r 

3 F ields (leased) 40 acre•. 
75 ac re s, 150 acres, 2 
SO x 112 and 100 x 150 
hangars 

F air 

Foir 

Fa ir 

Good 

Good 

1141 Hillsdale Street, 3 Fields (leased) 30 acres, Good 
Lansing, Mich. 60 acres, 160 acres, 1 

h angar 

Monmouth, Ill. 

Palmyra, Pa. 

Missoula, Mont. 

Field (leased) 35 acresi Good 
2--96 x 32 and 54 x 3 
hangar& 

Field (leased) 25 acres, 
I--46 x 56 h a ngar 

Field (leased) I60 acres 

24 

T • .o,BLE 

2 j.N.--1- D 
I Or·. It (L.6) 
I K.6 undard 

I ' J. .-4- D 
2 Chiol< (C.-6) 

I LS. V. 150 h. p. ) 
I R. D. (0X5) 
1 20. ] . • . (0 . '') 

l J.NA , (0X5) 

I .J.-1 (W) 
I T . M. (Gn.) 

I Can. J, . (0X5) 
I .j. -1 (0X5) 
I S.J.-1 
I T . M . cR. 80 h. p.} 
I own built (motorcycle 

engine ) 

l S. J .-1 (0X5) 

I Sport Fm .. (An.) 

l Orio!t (IL-6) 
1 S.].-1 (\\ .) 

2 D .H.-6 (OX:X6) 

1 ] .. . -4- D (OX5 ) 

1 C a.n . ] . ' · (OX5 ) 
I S. ] .-1 (0X5) 
I M .F. Flyin ~~: Bon 

(0XX6) 
1 H .S. Fl rioe Bo >< 

400 h. p. } 

Equipment !cued 

( L. 

1 S. ] .-1 (C.-6 160 h .p.) 
1 S.] .-1 (M er. 21 0 h.p.) 
1 Swallow (OXS) 
l Avro 
1 Mayer F lyin g Boat (2L.) 

2 S.J .-1 (0 X 5) 
1 ] .NA (OX5) 
I Ca.n. ] .N. (0X5 ) 

I 5-pass. Br. (Rcn. 300 hl.) 
l S .. -1 (K-6) 
I] .. -4-D (0;1{~--­
I J.N.-4 (0X5) . 
1 W aco (0X5) 

1 S. j .-1 ( K-6) 



·o. 1-Ccntinuc 

min. 

6 5 m in. 

900 W m.in. 

so W m in. 

m·o. 

mirL 2,000 

so 2.0 m_in .. 1,200 

300 10 m irL 3,COO 

94 - hr<-
22 min. 

1 ,000 15 rnrn . 20,000 

3,000 10 mi n. 45 ,000 

700 20 min. 16,000 

500 15 min. 7,500 

15 18 m in. 1,700 

Pc.Jrrr-1n 1 
Cc.~ ud 

~{) 

600 

500 

11 

60 

1 ,000 

100 

40 

300 

2,500 

960 

200 

100 

•. o::n 

JO,OCO 

Ciu:rcr prr Cheri' 
'ur. torr lb. oj 

F :".tA,: Frri1ht 

s 5.00 

9. 

·.oo 

5.00 s 

7'0 

-.oo 

-.oo 

5.00 

5.00 

-.oo 
o.n w ':l:t:cr 

10.00 
on l=d 

moo 

5.00 .so 

5.00 

5.00 

5.00 

25 

-

.50 

.·o 

.·o 

. .w 

5 

. ~o 

.40 

_4{) 

.50 

5 

1.00 

.so 

. 15 

D ct:roir, ind ia napolis, 
Columbo~ 

Indi a n a polis, Chicaco. 
Do. y'ron, Det:roit, S r . 

Lou-is 

~d i_s:so u_ri , K ... ,n.s":;u: ;~end 
E-ane.m N eb r.uk·a 

Flo rid a 

M inn c a polis., S iou x F alb 

outh Dakar> and ~<tine e-
s::o c-a 

E a • t c r n P enn J.' l v;o nia, 
Sou-cbc.rn N ew ersey 

\Vas hingwn , Idaho, ere. 

Flights in 20 Ea.srern 
s· t ·:a t:es for :;a.d ,,. e_rtisin & 

V"icinity of Chica~to 

Stue of ~1aine 

Aeria l photog·ra phy in v ar-
iou.s pans of United 
Statell 

State of Michi~tan 

Central and Eastern 
Pennsylvania 

Washington and Montana 



Narnt of Owntr 
or Oprralor 

Clifford C . Mor~n 

Mund~le & Tennant 

A. R. Norrin 

J~cl V. Newl~nd 

.Addrr JJ 

Alh~mbro, c~I. 

Sioux Fo il s, S. D. 

Air Port Farili:ia 
ho p nd 
RrP:,oir 

F=.ti:~rJ 

F ield (l c:.:ucd ) 40 ae re1, Fair 
Term i n ;~ l in ri ver 

31 N . Ltroy Srreet, Fic:Jd (l o • ed ) 55 acres 
Fenton, Mich . 

G ood 

900 S. 8t h Street , Field (le.,ed) 25 oc re.s, G ood 
Woco, Ten• I hana ar 

.j / N ew York-Newport Air Serv-I J:-i ew Yo rk C ity 
l \. 1ce, Inc. . II¥',. 0 • C. j J 

Termi nal s, Newport, R. I. 
(l e:ued ) a nd ' ew Yo rk Comp lete 
(o wn ed ) p .t.,.,_,.. • ~ ttt4 "' - '1 ( 0 

Nicholas Aerial Show• Marabnll , M o. Field (! ea red ) 4{) ac.re.s 

North Central Aviation Co. M arceline, Mo. Field (I ea.aed ) 

Mar·vin A. Northrup 200 Build ers Exch ., Fidd (under purcha se) 30 Good 
Minne apolis , M inn . ac.re r, 80 x 70 han ~ a r 

SpencerNorthrupFiyingField Great Bend, Kan sa.s Field (l eased ) 50 acres, 

Northwestern Aircraft Co. Linton, N. D. 

1- H x 48 hangar 

Field (l eased ) 40 acres, 
1- 30 x 48 han gar 

Oakley-Askew Aerial Service Ardmore, Okl a . F ield (leased ) 40 acreo , G ood 
1-60 x 90 hanga r 

Oklahoma City School of Oklahoma City, Okl a . Field (lea sed ) 50 acres 
Aviation 

Old Orchard Beach School of Old Orchard Beach, Field (le:ued); Terminal 
Flying Me. (leased) Sebago L a ke, 

1-50 x 50 han~:ar 

Ontario Airport 

H. O'Neil 

KarlS. Ort 

Ontario, Cal. 

Bisbie, N . D. 

Americus, Ga. 

Field (leased) 20 acres, 
1-40 x 55 hangar 

Field (leased) 100 acres, 
1-60 x 30 hangar 

F air 

Fair 

Fair 

O vercashier Aviation Co. Highland Pa rle., Mich. Field (leased) 40 acres, Good 
1-30 x 60 hangar 

Parhr Engineerin~: Co. Bartleoville, Okla. 

C. 0. Presr Las Vegas, Nev. 

Field (leased) 80 acre•, Good 
1 hangar 

Fields (leased) La• Vegas, 
40 acres and San Bern­
ardino, Cal., 25 acres, 
4 plane hangar at Las 
Vegas 

TABL E 

Equi;nr. t o l 

2 S. J.-1 ( :x-) 
t J .N .-4- D cox-> 
I on. ] . i . (0 X5 ) 
1 So p. (0. ) 
I B.-I Se. pl•n e 

• .j .-1 3-poJ s_ (0 :X.5) 
I T .M . (0 X 5) 

I S.j .- 1 N.) 

3 Lo<:n ing ir Y•cbu 
5- p . . . -100 h. p. ) 

2 j . ..-1- D 
1 Sr:..oa.llow 

I C>n . j .N . 
I j . ' .-4. 
1 Sr;~a/law 

1 T. i'>L 
I ] . ..-I 
I S.] .-1 (W.) 

2 C•n . j .N. COX.5 ) 
I S wallow (OXS ) 

3 ] .N.-4-D (OXS) 

9 Ca.n. ] .N . (OXS ) 
1 S. J.-1 iV.) 
2 S.j.-1 (L. 200 b.p.) 

I Oriolt (W. ) 
I L.S. (W.) 
2 S wallow! (OXS) 
I J .N.-4 (W.) 
2 . .-4- D (O X S) 

I S. J.-1 (OXX6~ 
1 J. N.-4-D (0X5 ) 
1 M.F. Flyin& Boat 

180 h .p .) 

6 B.-1 (H.S.) 
2 J.N.-4-D (OXS) 
1 'r.M. (LeR. 80 h.p . ) 

1 ] .N.-4-D (OXS ) 

3 Can . J .N . (0X5) 
1 j.N.-4-0 (OXS) 
1 Sr. (St. H D h.p.) 

2 Dewey (OXS) 
1 Swallow (0X5) 

(W. 

1 Bs . 5 pa.u. cabin (S .P. 
240 h .p .) 

1 S.J,-1 (0X5) 
1 T .M . 
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·o. 1-Continuc:cl 

To:c \·o. Au fl4 ' 
f • . • o~ c>: ID"' o 

,,~_IJ Fl :i f.J.J 

60 15 min. 

1" min. 

I~ min. 

·o mia. 

90 min . 

iO 

·o hr". 

·oo muJ. I ,fXX) 

15 min .. 3:00 

100 10 mi.n. 2,500 100 

3 ,():J() -45 min. 170,0C() 300 

100,000 200 

2,000 10 min. 25,000 2,500 

500 20 min. U,OOO 200 

225 4{) mi n. 10,000 200 

22,0C() 

2,500 50 min. 60,000 1,4DO 

2,500 45 min. 175,000 5,432 

400 15 min. 7,000 100 
to 

-i hrs. 

Cf.a:rl ' P.« Cl:.ar1< 
.!U1 ;m lb. o 

F ;,r.t Fui1l: : 

s 6..00 

$l>.SO 

.25 

, iOO ,l mio. l'iO.L.5 A" 

·.oo 

5.00 .25 

2.,000 ·.oo .006 

.25 

Sl min. 

5.00 .003 .35 

5.00 1.00 

5.00 

1,600 5.00 .50 

5.00 .50 

27 

Priv atdy OP«">ttd 

North 2.0d South .o~.koa, 
Minn""ot:a 2.0.d l o•n 

Michig<>n 

N e·..- Yori:-N e·w·port 2.0d 
otbe:r Ath.otic Co an 
Poru 

Missouri, K,;o_ns;as and Iowa 

\\ e;s·t ern M.i sso u.ri 

Rad.ius of 400 mib 

N orth •nd South Darou 

OHabom a, IC.msas and 
Tex as 

Ok.lahoma, K.ansas and 
Texas 

Maine 

Southern Californ ia y 
North ;o_nd South Dakot a 

Michigan 

Oklahoma City, 
Wichit a, Denver 

Dallu 

Nevada , Utah and Cali-
fornia 



~ 

Namr of Owner 
or Operator 

Fred ] . Prob~sco 

R~inbow Flyers 

R~nkin Av i~tion Co. 

Redfern Avi~tion Co. 

Reed-Coats Co. 

/ Victor A. Ricb.rd 

Robertson Aircraft Corp. 

Romkey Aircraft Co. 

Usher Reusch 

AddrnJ A ir Port Farilisio 

S• ult Ste. .M.rie, Fidd (lcaed ) 30 >cru, 
Mich. 1-50 x JO h>n g.r 

254. Gicnz Sueet, Field (le~ o<:cd) f!IJ >cru 
Downe rs Grove, Ill . 

1150 W. Pine Strc.et, Field (Mu nicip>ll 20 •cres 
w~lla w~ll~. w~.s h . 

Columbi•, S. C. 

47 Monroe Avenue , 
Grand Ropid s, Mich . 

512 Burnet Sucet, 
Utic•, N.Y. 

Field (!c ued ) 15 ocn:.r 

Fidd Clc>.aed ) 40 • cru, 
h•ng.r for 5 pl•nes 

Sf.Dp a~d 
Rtp_ai'r 

Fa~r l1~:~L s 

Fair 

Anglum (St. Loui • Field (f• ciJiriu lc•s ed from Excellent 
County) , Mo. Lombcrt-S~. Louis Field ) 

4 hang ~ r·s, 120 x 66 

Burlington , Ia. 

Long Beach, C .. l. 

Field (leased) 20 ocrea , Good 
1-50 x 30 bangu 

Field Oe.ased) 2.6 acre1, 
2 h•ngu s 

Foster Russell Aviation Co., Spobne, Wa1h . 
Inc., and 6eld tenants 

Field (leased) 50 ~crc.s , Good 
I four pbne h~nga.r 

Ry~n Flying Co. 

DeNeal H. Samu~Iru:; 
\yt..~ .., 

San Antonio Aviation and 
Motor School 

R. W. Schroeder 

L. H . Scott Airplane Co. 

Sa.n Diego, Cal. Field (lcaud) ~0 ~cres , 

1. h•ng·ar Good 

N .Y,~t_ City Terminal (le~sed) Long 
").. - Beach 

509 Navarro Street, Field (f~c.ilities leased ) 200 Good 
s~n Antonio, Tex . ~.cru, 3 hang~ rs 

207 E. Ohio Street, Field (facilities leased ~t Good 
Chicago, HI. Ashburn Field) hang~rs 

328 Second Street, 
Marietta, 0. 

Field Oe~sed) 15 acres, Good 
I-50 x 60 hangar; term-
in~! in Ohio River 

Sh~nk-McMullen Aircraft Co. 740 6th Ave.t .Hunt- 2 Fields Oeased),1-3-ship Good 
ington, W. Va. hangar 

R . V. Shores Pound, Va. Field (lea•ed) IS acres 

Skylark Tr~nsportation Co. 302 Citizens National Field (facilities leased from Good 
Bank Bldg., Los U. S.) 
Angeles, Cal. 

T ;\ BL E 

I j .N..-4- D (OXS) 

I S.J.-1 (0 X5) 

I ]. A-D (0 ' - ) 
I :to. J. '. (0X5) 
2 Orio.ln ( K.. -6) 

l J . N.-4--D (OXS ) 
I I.M . (kR. 80 h. p.) 

l S.J.-1 (0X5 ) 

I S.]A COX5J 
l Av. (0 . ) 

35 pl o.nes in srod, 3 or 4 
) . •· S.].-l'o, <tc. . 
oper~ t:iog 

3 c~n . ].' '. -4-C 
I Rom b:>y-Hucm an 

Monopb .ne 

I J. ' .-+-C (OXS J 

H:~~~t<<gfl,> 
I S . . -1 CK.-6) 
1 S .. - 1 (W. I SO b.p.) 
I S, .-1 (W.I80 b. p.) 
I S .. -1 (M.,r.) 
1 Sport Fm . (LeR. ) 

3 J. .-+-D (OXS ) a.nd 
(OXX6} 

3 Fly;ng Boats (one M.F.) 

3 ] .N .-+-D 
3 S.J .-1 (W.) 
2 J.N. -6-H 
I D.H .-4-B (L. 400 b.p.) 
1 T . M. (LeR.) 
1 T .M . (OXSJ 

I S.J.-1 (OXS ) 
I ].N A (OX.Sl 

3 Can. J.N. (0X5l 

15 ].N .-+-D (0X5) 
5 S.J.-1 (W. 150 b.p.) 
1 T .M. (LeR .) 
I T.M. (0X5) 
1 Q,iolr (C.-6) 
1 M . F. F!,yiog Boat (OX5) 
3 H.S.-2-L Flying Boau 

(L. 400 b.p.) 

I J.N.-+-D (OX5 ) 

2 Li b"rt'Y Si:xes 

-



' 0. 1-· onrin ucd 

Accra < Tc:: ll"o. 
F i AIJ 

Du; o.:ia n of 
F ;, >1.1 

W min . 

~· - 16 min. 

I, min . 

500 min . 

60 min. 

1., 30 min. 

J. 6 1- min. 

1,200 10 min. 

l 0 10 min. 

J 
500 .15 mi.o. 

company 

1,000 hra . 
t:C010U 

1,000 19 mi.n. 

100 IS min. 

500 30 min. 

25 60 mi.n. 

2,800 5 min. 
to 

5 hrs. 

3,500 11 min . 

1,000 IS min. 

20 30 min. 

To: 
J',f iiLas r 

6,4 

,11)4 

S, 

j " . 
:n,·oo 

33, 

15,000 

1,000 

6 ,000 

60,000 

• 
22,000 

10,000 

1,500 

20,000 

37,000 

20,000 

500 

p /(1!.. l 'f l 

Ca-n.ni 

S06 

- .190 

-400 

-00 

.t.-oo 

1' 

1,100 

50 

600 

sso 

500 

10 

700 

2,700 

150 

80 

Ch-cq~ ;:.rr c;,"''' 
C' 

Lhl: oJ r:.;~~ 
Frnt J 

;o-r: ·;uri~ . fl u r-c i:ty 0;¥ra!:'~c Tt·rr iu~ry 
n.-,~, Frt·l,t:_: Flith'-f 

Pri v2te op.e_nt:io.o 

s -.oo .00-

.00 s .25 Oregon . Wa.shing·ton, Ida-
ho, ?l'[ont-ao.a 

r.-o .30 Throughout t.he South 

5.00 .35 !'llic.hig-a.n 

0 5. Centnl N c·w York 

" 
100 4.00 .<XH 6H .-5 Ch ic·a.go, K.an s.;u City, I 

Tuha., Oklahoma City 
Omaho, Li t tle Rock 

5.00 Io·wa, I llinois, Missou.ri 

-.oo 

-.oo .005 .so Washington, Idaho, Moo-
t:an.a. Oregon 

5,000 

5.00 Southern California 

5.00 

5.00 .36 Radios of 350 mile! 
San Antonio 

Plane used for plc:uure 
300 mi. radius of Chicago 

{ .00 .25 Ohio and West Virginia 

500 10.00 .25 Ohio, West Virginia and 
Virginia 

5.00 .25 Virginia 

Southern California 



Nam' of Own.r 
or Op.rator .dddroJ .dir Port Facilit in 

SAcp a» J 
Rt p_air 

F ar:/isit J 

Equ ip .nJ 

TABl-E 

Y { l<ywri ting Corp. of A me ric• -S-0--E-. - 4-2n-d--S-t-re-.e-t ,· I- H- . -n-s·-u-·s- .-t--.,..--Y- o_r_k_, 1_C_o_m_p_le_t_e_, __ l2_S_. -E-.--5-(-H- .-S-. -100-- b-. . -p-. )-

New Yorl: City Fromingh•m, M •u ., 
P~~ _ '-.. ~ J. J ~ '-. 1"'- u .) I Kirkwood , N. ] ., Chi-

T ._ - - """"' 1,.. -r-.} u go 2nd througho ut 
country (owned an d 
le2ud) 

Otto C . Smith 

Windy Smith, Inc. 

H•rold B. Snow 

Sporks and Fogg Airplane Co· 

h .wrence Sperry Aircraft Co. 

Turt;eon Aircro.ft Service 

Ro1coe Turner & Co. 

H.rold S. Vanderbilt 

N ewca1tle, lnd. 

M•m6eld, P•. 

Sheldon, Ill ., •nd 
Louisville , Ky . 

Wen Enfield , Me. 

F2rmingd2le, L. I. 
~~~ 

Auburn, Maine 

Corinth, Miss. 

New York City 

Field (owned) •t Sheldon Good 
and le2se.d 2t Louisville ; 
I h•na·or >t Loui.-v ille 

Fidd (owned) Complete 

Tempoary termin•ls 15 Good 
points in M2ine (le•sed ) 

Field (le2sed) 50 •cres 

Private termin•l and h2n- Excellent 
gor at Port W•shington, 
L.I. 

W•lter T. Varney 1512 Pine Street, San Field (le•sed) San M2teo, Excellent 
Fronci•co, C•l. 130 acres ; 8-ship hangu 

Varney Aircraft Co. 

William Westlake 

White'• Aircrafts 

Whitney, Speer & Co. 

Peoria, Ill. 

Chic2go, Ill. 

De• Moines , !2. 

133 Wa1hington St., 
Chicago, Ill. 

Williams Bros. Aircraft Corp. 25th & Potrero Ave., 
San Francisco, Cal. 

Willoughby Aeroplane Co. Port Sewall, Fla. 

John P. Wood Louisa, Ky. 

Field (leased) 40 acres, Good 
1-3-ship hancar, ter-
minal in river 

Field (leased) 40 acres, 
1 hangar 

Field (muni<:ipall 60 acres Good 

2 Fields (leased) Redwood 
City and San Carlos, 
150 acres, hangar 80 x 75 
Redwood, 250 x 75 San 
Carlo• 

Terminals (leased) Sewall 
Point and Newport, 
R . I. 

Good 

Fields (leased) Louisa and Good 
Blaine, Ky., 10 acres 

30 

I S.j .- 1 (0X5) 

I S.j .- 1 (W.) 
I o.n. ] .N. (OXS) 

I Or. (350 h.p. Ren.l 
I S.] .• l (0XX6l 
I J .N.-4-D C9X5l 
I T.M. (OX.:.) 

1 J. .-4 cox-> 

3 Afnun{<rJ (W. ) 
l Sperr Ligh t Lift 

l\•fon opla.ne (C. ) 
l Av. 

2 ] .N . 
I M .F. Flyi ng & u 

I ]. NA (OXSl 

1 Lo. A.Y. (L . 400 h.p. ) 

I Bs . Touur (S. P.) 
2 Vuney St andards (W. 

ISO b.p. ) (W. 
1 Varney St~ndard 

180 b.p.) 
2 ] .N.-4- D (O:XSJ 

I A.39-B. (OX:X6) 
2 ].N.-4-D. (OX5l 

I ]. N.-4- D (0X5l 

I 3-pl•ce W hite Special 
(OX5) 

1 ].N.-4-D (0X5) 
1 Can . ].N. (OX5) 
1 White Sportster (W.) 

1 J.NA (0X5) 
1 llallila (S. P.A.) 

5 T.N'• 
3 Williams 

3 Seaplane• 

2 S.].-1 (W. l 
2 ].N.-4-D (0X5) 



1· min . 195 

IO min . r o 

10 min. 200 

610 15 min . 9 

20 m in. 110 

860 20 min. 11,000 450 

200 IS mio .. 8,000 :..oo 

5 8,000 

_20,000 ~20 

3,000 20 min. 15,000 650 

200 15 min. 4,000 150 

472 28 min. 10,000 308 

60 60 mi.o. 5,000 

250 30 min. 12,000 

30 min. 

2,500 20 min. 60,000 3,000 

l.hs. o 
Fni1i:1 

.>, 

12,000 

Ci:.:·l < . r 
'.# ! 

F ;,· : 

s 
.10. 

10.00 

5.00 

·.oo 

lO.OO 

5.00 

.50 

5.00 

10.00 

10.00 

JI 

Cl:J:r( ! 
;:rr • . ~ 
Ftti At 

s O.«l 

.2' 

.60 day 
1.20 n ight 

.25 

.75 

th roughout 
Clt"C..S 

N'ew York :a.nd 
Pc.nosyh·~.ni~ 

Louis,•il le .ad Chic~go 

(ioine., 1ew 1-hmpshir<, 
'M u>;u:.h usc.t ts 

Wuh.ing·too, o~yton, 
H:amproo, V~ 

l\liss:is~ippi :and Al~b~m>. 

Priv ndy opent.ed Ad :an· 
t:ic Cout 2nd Hudson 
Ri ve_r 

P2ci6c Co:a.st StOite.s 

onhe.rn lllinois 

Chic•go to Florid• 

Experimental and tran!-
portat.ion of personnel 

Privately operated for 
pleasure 

Kentucky and West X Virginia 



T ABLE 

Nam' of Owna AddrtJJ A ir Port Fat ilitia 
S hop and 

or Opa ator 
Rrf a ir E uip ;rn : 
Fae~litia 

Wright Flyi ng Co. Paterson, N . J. Terminal (leosed ) Pon Excdlcnt I Lo. .Y P.£ !:H.) 
\ ~ s hin .Q t o n , L on g I W. l'.- 1 . 1·1. ) 
l sbnd , I hang >r I IGl II ( \ .E .-"1) 

Operators reporting : 124 States in whic h 
33 

they Toto! tt rm inals: 162: Ul - ·!29 in ::& C: tull serv ice . 00 
in rc:.sc:rvc, o f .f ' in operated : eluding 132 land and 30 

water. Of the I 2 tOt3 l, scrvi e, 374 lo nd I}' PC.I, 
r 5 W 2tcr II were publicl y owned 

or controlled 

KEY TO AIRCRAFT A D E G l ' E TYP F. S 

A. · ·- · · ·. --- - .•• - -- . . . . .• . . . . .. . ... . .. . Auomarine Plane & !ot"or 
A.-Navy· · ·---.- . . - ... .. . . . . . .. .. ........ . Acromninc Pl a ne & lot or 
A.-398 .. - - . . - ..••. . .. . . .. . . .... . .... ... . . Acrom.ri ne Pl>ne & M otor 
A.-40 · · · · · . .. ....... - ...... . . .... . . . . .. . .. Aeromorine Pl a ne & . 1ocor 
AA.-44 · · · · · • · · · · · · · · · · · · · · - · . . . - .. .. .. • . . . . Aeromarine Plane b: Motor 

n . . . . . . . .. .. .. . ...... . . . •... . .. . . . .• . . . . Ansaldo (ftali•n) 
Av ..... . . . . . •. . ••• .. .. . ..•. . .... .• . .. . . . . Avro 
Dr ...... . . .•..••... . ....• . . ... .. .. . . . . . .. Droguct {French) 
Bs . . - ......... .. . . .. ... .... ... .. ... .... .. Bristo l (B ri tish) 

o. , Keypo rt , N . j . 
., Kc po rt:, N. J. 

o., Kcypon, . ~ · 
o. , Ke 'port. . . 
o. , Ke}1pon , N. . 

~.-LJ . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - - .. - ... Boeing Airplane Co., Se;m le, Wa~h . 
· · · · · · · · . . ... .. .... . .. • .. .... ... . • . . . .. Boc.ing Airplane Co., Seattle, Wash. 

fF .. ,j-' --
1
- · · · · · · · · · · · · · · ·- ·- -. -... .... .. . . Curtiss Aaopla ne & Motor Co., Inc. Garden Cit . Y. 

ana oan _.N . . . . . : . . ... .... : . ..• •. . . . . . . . Cu rtiss Aeropla ne & Motor Co., Inc.: Garden i cy: . Y. 
g . P. (Curt oss Pursuot) . . . . .. ... . .. . •.. . .. . . . Curt!ss Aeroplane & Motor Co., Inc., G• rden C it y, . Y. 
D.Jusher. . . ... .... . . . . . . . . . . .. . . . . . . . . .. Cu russ A eroplane & Motor Co., Inc., Garden City, '. Y. 

· · . . .. ....... .. .... . .• . . .. . .... . . . . .. . DeHavol and 
Fm .. ... . . . .. ...... .. ........... .. •• • ... . Fa.rman- W. Wallace Kdlert, Philadelphia Pa . 
~kp .. .. .. . .. . . .. . . . . . .• .. .. . ... ... . .•... . 'ethcrl a nd ~ Aircraft Mfg. Co. (Fokkcr) N~w Yorl: City 
F. 

5
· · · · · · · · · · · · · · · · · · · · · · · · · · · - ·- .. -.... . Da yton Wro ght Company, Dayton, 0. 

H-~ . ~~: : :: : : ::: .'::::::::::: .' ::: :::: :::::: : ~=::h 
H .P ...... . . . . ......•• .. ..... .. . . ... . . .... Handley Page (Bri t ish) 

~1--i:L". ·_ ·. ·_ ·_ ·. ·_ ·.:: :::: :: ::::: ::: :: :::::::: ~~~y 
H.N.-1 ...... . •. . . .. . .. . •. .' .. . ... .. ...... . Huf(' Daland Aero Corp. , Ogdcnsburg, N. Y. 
H .0 .-1 .. ... .. . . .• . .. . ..... .. . . . ... . . . . . . . Huff Daland Aero Corp., Ogdensburg, N . Y. 
Hz . ..... . . .. ........ .. . . : •.• .. .. . . . . . . . . . Hartzell 

f
.N .-4-D . ...... . ...•. •. ..... . ..... .. . • .. .. Cun!ss Aeroplane & Motor Co., Inc., Garden C!t .• . Y • 
. N .-4-H . .... .... . . .... . . . . ... . . . . . . . . . . .. Curtoss Aeroplane & Motor Co., Inc. , Garden Ctry, • . Y . 
. N .-6-H .. . .. . .. .. .. .. . .. . .. . . .. .. . . . .. . . . Curt iss Aeroplane & Motor Co., Inc., Garden Ci ty, N . Y 
.L ... . .. . . .. .. . _ . . ..... . ... . . .. . . ... . . . . . ] . L. Aircraft Corp., New York Cicy 

K.T. (Dayton Wnght Chumm y) .. .. .. . . . .... bayton Wroght ComJ.>a ny , Dayton , 0. 
LeP. (Lepere) .. .. . . ........ . .. . . . .... .. . . . Packard Motor Car Co., De t roit, Mich. 
L.S. Tourabout . . . .. . ... ... .. . ... .. ... .. . .. Lincoln Standard; Nebrasl:a Ai.rcraft Corp. ~ Lincoln , eb. 
Lo.A.Y. (Loening Air Yacht) . . .. . . . .. . ... .. . Loenin~<: Aeronautjcal Engineering Corp., ew York: Ciry 
L.W.F .. .. . .. . ........... . ... . .... . . . . . . .. L. W. F. E ngineering Co., College Point, N . Y. 
L.V.G . . ... ..... . .... .. .. . . .. • • . .. . . ... ... Johnson A!rplane & Supf'!y Co., Dayton, 0 . 
L.H.-2 ... .. ... . ... .. .. . ..... . . . . . . . .... .. . Longren Atrcraft Corp., Topel:a , Ka n. 
L.A.K.-21 ... . .... . ..... . . ....... . . .. . .. . . . Longren Aircraft Corp., Topel:a, Kan. 
M.F. Flying Boat . . ....... . .. ... . ....... . .. Curtiss Aeroplane & Motor Co., Inc .. , Garde.n City, . Y. 
M .T.-2 . ... . ..... . . . . . . ... , •.. .. . . .... .... Lawson 
Mnungu . ..... .. ..... . . . . .. .. .. .. . . . ..... Lawrence Sperry Aircraft Corp., Farm.i.ngdale, . Y. 
N .. . . . . . .... . . . ... . .... . .. . . . .. .... .. .. .. Nieuport (French) 
N .-28 ...... ... . .. . .... .. ..... ..•. . • • •. .. . Nieuport (French) G d. c· 
N.-9 . . .... . . , . .. .. . ............ . ........ . Curtiss Aeroplane & Motor Co. , fnc., G arden dty , N . Y. 
Ortnco .... . . . .. . .. . .. .. • .. . .. ...... . ...... Curtiss Aeroplane & Motor Co., 

1
nc., Garden Ctty, N.Y. 

Oriolt .. . .. . ... .. . .. . .. ... . ... . .... . . .. . . . Curtiss Aeroplane & Motor Co.b nc.,_ M'eh 1ty, N . Y. 
Pack . . . . .... . ...•. . .. .. . .. . . . .. . .. . . . .. . . Packard Motor Car Company, . etrOJrN y · 
Pttrtl' ............. . .. ... .. . ... . . . .. .. . ... Huff Daland Aero Corp., Ogdensburg, · · 
Pn . . ............. . .. · . .. . . .. .. .. .. . ...... . Pioneer 
Pol. ... . ..... ... . . . . . . .. . ... . . . . . .. ..... . Polson . . f C N y 1: C' 
R. B. Airliner . . .. ... . .. . . . ... . . . .. ... .. . .. Remington-Burnelh AJrcra t orp., ew or oty 
R.D ....... ..... .... .. .................... Rogers Day M C I G d C' N 
Stagu/1 ... .. . .. ... . ..... . . .. . . . .•. ... . . . .. Curtiss Aeroplane & otor Co., Inc., Garden C~ty, . Y. 
S.J.-1 . .... .. .... . . . ... .. .. .. . ..•. . ... . ... Curtiss Aeroplane & Motor Co., 1nc., Garden C!ty , N. Y. 
S H -4 H C t"ss Aeroplane & Motor o., nc. , ar en tty N y 
S~.: . .-.. ::::::::::: .' .':::::: :::::::::::: :: St~;r:evant Aeroplane Co., H yde Pa.rk, Boston, Ma~s.. . 
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.. A .. .. ...•. ....... . . . .. . . .• •. . . ....• •. An..-.,ldo (lt'lll i11.o) 

~P ::::: :: ::: :::::::::: :::::::::::::::: : : s!~!;~~rea~Jsh ) 
- "' · . . ...... . . .... .... .. ... .. ... ... . . 1-:. M. La.ird Co. Wichita. Kon . 

·T.A.- . .. . .. . .. ........•.•...•.•. . . .. . ... . HuF. 0-,.h.nd Aero orp., Ogdembu:rg_, ' . Y. 
T.A.~ ....... .... ... ... ..• . . .. ... . . .. • . . . . Huff Dih.nd Aero Corp., Ogdensbu.rg, .. Y. 
V r ..... . .. . . . . .. ........... ........ . . .. . . Ch:mc:e Vou~h1: Co ., Long Island Cicy, N.Y. 
V .•... . . . . ... . ....... .. ... .•. ..... • . .. ... '<\;,her T. Vli:M'.c • n Fnncisco. Dl. 

ok ing Amphibi>n • ..... . • . •......•. .. •.. •• Vrd:.c:.n, Lrd., '' · M . Hus.l.:-ismn, N.Y. C. 
W.P.-1 \1rig.bt Fi.gbter) .... . . . .... ... ...•.. \'Vn.>Jbt eron;o:utie:o.l Corp. P:acenon, N. ]. 
5<H- K .. .... .. .. . . . .. . .. . ......... . ... • .. . ·"\'TO r:i tish ) 

An •. . . . . . ... .. ... .......... . Am ini. 
At. Go II .. . . . . . . . . . . . . . . . . . . . . d:o.ntic G>llo...- oy. 
Bd .. . ...... . . .... . . .. •.. . . .. Be;:,.rdmore. 
'B.M .\V . . .... . . . . ..... . .. . ... Germ on. 
a ... . . . .. . . . ..... . ... .. ..... . Benz.. 
C. ... ... ........ . ... ....... . Curtiu. 
C.~ .... ... .. .. . . .. . .... .. .. . Curri•s. 
C.D .-L .. .. . . . ... . . .. . ... . .. Curtiss. 

?.: ·. ·.·:::: :::::: :::: ::::: :: : : ~~~~gcr. 
G n . . . . . . . .. . . .. ..... . .... ... Gnome:.. 
H .S .. . .. . . . . . ... .. . ...... . .. Hall Scott. 
H . . A.-5-A ......... .... . ... . H >II Scott. 
LF . . . _ .. ... . . .... .. . ... . . ... Isot-ra. Fr•.•chini. 
K. -6 . . . .. . .. . . .. .. . .. . ... .. . Cuniss. 
L. . . .. ... .. . . . . .. . . ... ..... . Libe.rty. 
L•w ... . .. .. .... . ...... . . . .. . Lawr•nce. 
L.~ ..... ... . . . . .. ...... .. ... Liberry. 

X 

? 
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Le.R. •. . .... •• .... • . . . .. . .. LeRhone. 
le.r ... . . .. .....•...... . . . . ~J e.rc.e.d es. 

~: : : : : .'.".' .".'.'.'.: : : .. :: : : : : ~~~~~C:..Lion. 
gm:::: :::::::: :: :::: : :8~~:~: 
Pt:. - . .. • .. . . . . . ...... ... . P•cb.rd. 
PI: . L31 . . .. . ....... . ..... Pacbrd. 
R.R. . .... ... ..... ... . . . .. . Rolls Royce. 
Re.n . .. . . .. . ..... • . . . .. ... . Renault. 

1c:: ·. ·. ·. ·. ·:. ·. ·. ·. ·. · .. _._._._._ ·:.-.%~r::t:;. 
V P; · · · · · · • • · . .. ... . . . . ... Sidde.ley Pumo. 

.· • .. . •. . .. . .. . . .... . . .. . Cu.russ .. 

;:~:_:~-.: _ :_ :_ ::: : ::: :::::::::~~it~: 



CHA PTER III 

SUCCESSFUL NIGHT FLYI NG BY A IR MAIL RED -c£ 
BETWEE OCEA S TO 26 HOUR D 14 _ fi UTE -
WIDE DEMAN D FOR EXT£ SIO OF E R ICE 

TI :iE 
TION -

0 N December 31, 1923, the ir Mail ervice f the nite 
States Post Office Department completed it fifth calenda r 
year. The net results of its operation in that period may be 

summed up thus : 

Demonstration to the World that a ircraft can be properly and profitab ly 
put to economic use. 

Establishment in the mind of the American public a genuine appreciation of 
and desire for the commercia l uti li zation of a ircraft. 

Proof, beyond all ques tion, that it is feas ible to operate cargo-car rying 
aircraft on schedule time over vas t distances, day and night, w1 nter and summer. 

Among those who may be justly regarded as pioneers in getting 
commercial aviation under way, it is impossible to place too much 
emphasis upon the importance of the A ir Mail. It refute the belief­
which is aviation's worst enemy-that aircraft are solely o r even 
primarily weapon of destruction. It appeals to patrioti sm, stimulate 
the imagination, and , through present demonstration, typifies all that 
is hoped for. 

AMERICAN AIR MAIL SERVICE u -EQUALLED 

In Chapter XV, dealing with Foreign Aeronautics, it will be noted 
that nowhere else in the world has such a deliberate effort been made, 
as in the United States, to carry the mails by air. Indifferent attempts 
have been noted in various units of the British Federation of Com­
monwealths, in France, Germany, .Russia, Italy and J apan, but 
nowhere, with the possible exception of Great Britain, has the 
approach to the experiment been made for the reasons which prompted 
the United States Government, on May 15, rgr8, following joint 
recommendations by the aircraft industry, the Army Air Service and 
the Post Office Department, to establish an experimental route 
between Washington and New York. Those reasons may be summed 
up in the statement that America, looking beyond the period of the 
war, when flying necessarily was being developed to destructive ends, 
foresaw that if the art was to escape perversion and thus inevi table 
destruction through the revulsion of humanity against war, it must 
serve the ends of peace. 
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\VAl!I!W~rlt:v· 
Aeroplanes 

SA N F"RANCI8 C'O, CAL..-! -

1) 12 Pine Street 

Aero nautic 1 Chao er of Co~crce . 

$01 F1!tb AYen ue , 

lie Yo rk , t e 7 Yo r k . 

/ 

/ 

Completed correspondence, New York- San F rancisco and hack to T cw York , 
72 hour s and 1.1 minutes. Th e fast est mail tr a in takes 9 1 hou rs fo r one 

way trip, terminal to termin a l. 
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The E uro ean nation , ''"i h the eneral xception of the English-
peakin . ommonwealth in he riti h Empire, haYe approached the 

. ir r-.11ail {ron preci ely he oppo ite andpoint. The regard it 
ju a he - r ard air tra11 por , which hey have ub idized heavily 
a a m an to a rnilitar_, nd. ·x mail rou e operated today b 

n h in North fr" a b - the B ri ti h between Ca.iro and 
a da b 1 the Germa 1 and Ru ian be veen Berlin and _llo cow 

and on down throucrh the uca well a the recent tria]s in 
Japan are apparen t!- and in roo admittedly, an e.,..,_cuse for 
miJitar - training or o upa ion. 

But i i not o wi th u . O u na iona1 e uri - has been impaired 
through the neglect of on r o d ne a national avia6on policy. 

mong o her thing uch a polic ' auld con erve instead of permit 
the di in egration of the neri a.ircralt indu try . General com­
rL1 rcial flyincr ha been arre ed and grave harm done the art through 
neglect by ongre to nact F e eral r cru latory and encouraging 
le i lat:ion. But in p.ite o£ and olel r it :i belie ed, because it 
, ·a e tabli bed with the right on ept in mind the United States 

tocla - not on] unique in po tal transportation, but it is 
Ionge t reguJarlr opera ed airwa- in the world. 

To the industry which ha .loo ·ed in 'ain fo r a conservative, 
on truc6ve aviation pol.ic , to the commercial operator sbmmed by 

capital becau e fl ing is un-legal ( v1rithout law) , the Air Mail is today 
the on encouraging sign that, no ith tanding legislative indifference 
or procrastination or departmen a1 limi•ation , the American public 
wants aviation becau e it is useful and what it finds useful-if the 
industry can tick it out-it will pay fo r. 

A BRIEF R EY 0 ER FrvE EARS 

The .t: ew York-San Francisco Tran continental line is 2,68o mile~ 
long. At various times since 191 the Po t Office Department has 
operated not only thi line, but al o the 218 mile section between 
V\ ashington and New York, and the 6.)o mile r-oute between the 
Twin Cities, .r finneapoli s and t. PauJ, and St. Louis, via Chicago. 
Here is a recapitulation of the record, the complete tables of which 
will be found in the Appendix : 

T r ips scheduled .... · · · · · · · · · · · · · · · · · · · · · · · · · 
Trips defaulted - ... · · · · · · · · · · · · - · · · · · · · · · · · · 
Trips attempted .. .. . · · · · · · · · · · · · · - · · · · · · · · · · 
Trips uncompleted ... . · · · · · · · · · · · · · · · · · · · · · · 
Trips in fog, storm, etc ... · · · · · · · · · · - · · · . · .. 
Trips in clear weather . . .... · · ·- - · · · · · - · · · .. . 
Miles scheduled .. --- · · · · · · · · · · · · · · · · · · · · · · · · 
Miles flown with mail ... - .... · - · · · · · · · · · · ... 

1923 
8,07-

225 
7.&t7 

III 

3.745 
4,102 

1,603,1IO 
I,545,28o 

1918-23 inc. 
33,000 

2,157 
30,903 

984 
12,II8 
r8,8o6 

6,717,422 
6,168,395 
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1923 
Mi les test and ferry. . .. ... . ... .. ... . .. .. . . . . 325,142 
T ota l miles A own. . . . . . . . . . . . . . . . . . . . . . . . . . . J ,870,422 
Percentage of performance . . . . . . . . . . . . . . . . . . 96.37 
Number of letter s carri ed . . . .. .. . . . .. . . ... .. . 6 - ,295,920 
Cost of service .. . .... . ... . . .. ... .. . . . .. . .. . . $ r 9 !0.42- .54* 

S M l . l -Forced landings · ec lan lca · · · · · · · · · · · · · · · J 7· 
l O thers . . . . . . . . . . . . . . . . . . . 327 

1918-23 illc. 
983,850 

7 1-2,24 -
91 .83 

__ - .7&}, -20 
$6,20+.643 

1,549 
7,04[ 

The percentage of effic i ncy duri ng the fi, yea r ha tead ily 
increased. There have been t imes, e pecially in the win ter of 3-'24, 
when the A ir Mail plane operated on chedu le in and ut of Chicago 
on days when rail and water traffic was seriou ly interfered wi th 
and occasionally suspended. 

In the first yea r 4,720,240 letters were tran por ted O\i er a route 
218 miles long wi th flights of 2 hours duration. In the fif th yea r 
65,295,920 letters were carri ed 2,68o mile , fro m Coa t to Coa t 
twice each day in elapsed time, during the night fl yi ng t rial , of 26 
hours. In the fiscal year, July r , 1922-June 30, 1923, ir !fai l 
pilots spent r8,907 hours 33 minutes in the ai r . A ll told, in the 
period I9r8-1923, these pilots carried 225,769,520 letters, or nearly 
3,000 tons. 

This performance has not been equaled in any other country . 
It brought to the Post Office Department in 1922 and in 1923 the 
trophy established by Robert J. Collier, and awarded by the ationa l 
Aeronautic A ssociation, for the most notable contribution to the 
advance of aviation. 

PRIVATE OPERATION oF THE A IR MArL 

Although the Air Mail has been operated by the Government, and 
probably will continue to be operated thus until the experimental 
period has been passed, it is the hope and expectation of P ost Office 
Department officials and commercial aviation t hat, as soon as prac­
ticable, the service will be taken over by private operators. T wo 
obstacles must be removed before this can be brought about. 

First, there must be enacted by Congress, legislat ion regulat ing and 
encouraging the art (identified generally as the Winslow Bill ) and also an 
act authorizing the Postmaster General to let contracts to private operators 
for the transportation of mail by air just as contracts are now made with the 
railroad and steamship companies. 

Second, the physical appurtenances and sa feguards to aviation, including 
air routes, t erminals, communication, signaling and beacon devices, must be 
perfected and provided, together with facilities for dissemination of meteoro­
logical information, just as safeguards and certain common needs are suppl ied 
marine navigation as a national responsibility. 

*Includes experimental night flying. 



THE . IR L IL 37 

I n the meantime the o t Offi e Departrn nt i able only under 
clau e~ in the appropria ion fo r the F reign Mail Service and the 

Ia kan mail to let private ontrac· in a fe, in tance and over 
omparat ively hor t route . The r contract wa with Aeromarine 

Inc. fo r the roo .mile fliO'ht aero the Florida stra.its 
twe n Ke) v' t and Hava a. The econd wa with the la ka 
irwa\· ompany fo r the 4 mjle tri be veen eattle and Victoria 

and the third \\ i h the Gulf Co t . ir Line Inc. fo r ervice 
b twe n New rlean and P ilo oo;: n La ., a di tan~e of 8o mile . 
Th Ia kan xperiment i onduct d jointly by the Post O ffice 
D partment and the Farth t ort.h . irplane mpany 200 miles, 
b tw en. Fairbank and McGrath. 

THE EATTLE- ICTORIA SER ICE 

rat ing Boeing fl ying boat pow red with the Liberty engine, 
th Ia ka . irway Compan b tw n J ul 1 r and December 3I , 
1 23, made 42 round trips between eattl and ictoria, making close 
onne tion with a rriving or departing tran -Pacific teamer s. Two 

hour were required for each round trip ; 7,560 mile were flown , and 
I 7- pounds of mai l (666 8o Jette ) were tran ported. On July 
_ th a pecial mail trip wa made to Vancouver to deliver official 
mail to Pre ident Harding, re turning from Alaska on the U.S. S. 

H end rso·n.' The contract price of the eattle- ictoria service is 
$I 59 a round trip, not e...'X:ceeding an average of 12 a month. 

NEW 0RLEA ·s TO PILOTTOWN 

The Gu.l f Coast A ir Line Inc. operating two HS-2-I!. and two 
Curti s M F ("Wright engined) flying boat- , made 85 round trips 
f rom July I to N ovember 30, I923 between New Orleans and 
Pilottown, which is the quarantl.ne top fo r teamers. All told, the 
mileage has been 17,000. Twenty-one thou and pounds of mail 
(840,000 letter ) was carried. The contract p rice of the New Orleans­
Pilottown ser;vice is $90 a round rip, dail , e.xcept Sundays and 
holidays. 

MANY DAYS SAVED 0 F OREIGN MAIL 

In both the New Orleans ~nd Seattle services, trips are made 
according to train and steamer schedules. Connections are thus pos­
sible which sometimes save as mucl1 as five or ix: days in corre­
spondence traveling to or from the Orient or Mexico and Central 
and South America. Both operators are permitted to carry passen­
gers, IO being carried on the Seattle route during the six months 
period and 6o on the New Orleans in five months. 
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AIRPLANE vs. Doc-TEAM r ~ LA K.A. 

To illustrate that fame, and it is to be hoped ultimate! fortune 
comes to the pioneer first on the job, the case of C. B. "Benny' 
Eielson may be cited. Eielson appeared in I•airbanks, Ala ka, wi th 
a Curtiss JN. He found both public interest and private capital and 
when the long-standing desire on the part of the Post Office Depart­
ment to try the Air Mail in Alaska approached reali zation Eielson 
naturally got the contract. 

This was the situation. Alaska, with its sparse population great 
distances over rough terrain and severe climatic condi tions presen ed 
a serious problem insofar as economical, swi ft 1<1nd regular mail de­
livery was concerned. From seaport or, more recently, from point 
on the Government railroad, dog team mail route wandered forth 
into the winter storms, to reappear weeks later after having delivered 
and received a maximum team load of 8oo pounds of mail. I n the 
summ:r, transportation overland or by water route was e en more 
precanous. 

One such dog-team route was between Fairbanks and Iditarod, 
421 miles. Every seven .days teams would leave and in thirty-five 
days, if all went well, they would return . The contractor received 
$1,022 for each round trip. About so miles from I dita rod is the 
important settlement of McGrath and it was determined by the Post 
Office Department to make its flying experiment between this point 
and Fairbanks, 371 miles by dog-team, 260 miles by air. 

SKIIS REPLACE WHEELS ON A IRPLANES 

The Department shipped a standard Air Mail De Haviland, 400 
h.p. Liberty to Eielson at Fairbanks. The plane was set up on Feb­
ruary 20, 1924, and at 8:45 a.m. on F ebruary 21, Eielson took 
off. In his report to the Department Eielson gives a picturesque 
account of the difficulties encountered. It Wf<l.S 5 degrees below zero. 
His field was three feet deep with fine, powdery snow. A lthough 
loaded with orily r64 pounds of mail, the plane made a long run 
before leaving the ground. The skiis dug into the snow a foot and 
a half and the engine was turning 1450 r.p.m. (over 400 h.p. ) before 
the plane actually arose. . 

Eielson took with him ten days' provisions, ra mountam sheep 
sleeping bag, five gallons of oil, snow shoes, a gun, an axe and a · 
quantity of repair parts for his ship and engine. He wore two pairs 
of heavy woolen hose, one pair of caribou socks, moccasins extend­
ing over the knees, one suit of heavy underwear, khraki breeches, 
heavy trousers of Hudson Bay duffle, heavy shirt, sweater, marten 
skin cap, goggles, a loose reindeer skin parka, with a hood of wolver-



ALASKA'S MAIL SERVICE 
YESTEROA'f AHO TOOAY 

Av iator EiQison w ith Alaska's First Air Mai I 
Fairbanks-McGrath 300 miles 

Feb. 2.1~, 192.4 

.. 



Prom E G We tzler, 
ne na na, Al aska . 

Pa 1 Henderson 
Se ond A~sis ~ ant Pes 

sh1n t.on , :c. 

Twelve hours by a ir; 35 days by dog tea m. Example of what A it- Tran s­
port means to Alaska. 
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ine s -·n he fur of which does ot f ro t ' oolen gloH and fur 
rn ·ttens. u I oon found he w ro e, ' hat I was dressed f or 40 
belo v in tead of fi e. 

For the first fifty miles he fol-

LosT IN THE CTIC D R KNES 

In Febru ·y in tha par o · Ia ka du k gathe rs at ,. :Io p. m. 
I ·as. on equently comparative! T 1-a e when at 2 :35 p . m., he 
ook off fo Faixbanks. i J cam e en earlier, and, w ith his com-

pas ong he uot off hi ourse. ·nable to distinguish landmarks 
famili by da he becam compk ely lo . After hours of flying he 

w a tiny poin of light. Dipping low h e recognized it as coming 
irom a pper' abio on the anika ri' er, but it wa impossible 
o land there. fter more blin d ying he saw on the horizon a dim 
ow and drawino- nearer he found at it wa a flare on his Fair­

bank fiel . Wind condition we e bad and the field was so poorly 
illu.::ninated that on landing he broke a kid and his prop. 

_ in McGrath," he wrot the Department, " the "'hole town 
was wairi u for the return m a:il. It was 6 :4 - when I landed at 
Fai bank , having been 4 hours and IO minutes coming in. Alto­
gether tha day I \\'liS in the air eve hours, fl. ·1ng a distance equal 
to that f om Fairbanks to ibe ia. \\ at tlli meant to Alaska, 
where it equi es a month at lea t to t ravel by doo- from Fairbanks 
to orne is ea y to realize." 

Eiel on's next trip was March Ist- zer o in Fairbanks and 5 be­
low at _I Grath. H e took off at 8 :r,.. a . m. with 252 pounds of mail 
nd in 3 hours an d I 5 minu tes, or I I :30 o'clock, he landed at Mc­

Grath. From M cGrath he received 154 pounds of mail, takino- off 
at 12 :s - and arriving at 5 :Is. His third trip ten days later 

0

(his 
contmct calls fo r tr ips every ten day ) reqt: ired 2 hours and 55 
minutes out from Fairbanks and 3 hours and 40 m inutes back-a 
consi tent reduction in time. For each ~rip , Eielson receives $920, 
a slight saving on the cost of the dog serv1ce but an almost incredible 
r eduction in time-six or seven hours f or the round trip by air as 

4 
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contrasted with 35 clays by sledge-with the pl ane on it three tr ip 
a month capable of oarrying three times as much weight a one dog­
sledge. 

Three di stinct honors-each in it way the highe t which it wa 
in the power of the donors to con fer-have been rece i ·eel b · Eiel­
son. The Indians, who came from many mi les, chri t -ned him The 
Moose ~tarmigan." The bu ine s men gave him a go ld watch and 
elected h1111 an honorary member of the a irhank I lao of ione r 
the last previous honorary member being . r iclent Harding. 
dent Coolidge, after Po tma ter General e \~ had r ad 
report at a Cabinet m eet ing, \\rote a follow s : 

"I congratulate you on the conspicuous succcs of y ur undertaking. Your 
experience provides a unique and interesti ng chapte r in the r apidly developing 
science of aerial navigation." 

THE NIGHT FLYING ExPERI ME T 

Upon accepting the office of Second Assistant Po tma ter Gen­
eral, Col. Paul Henderson requested the Aeronautical Chamber o f 
Commerce to m ak e suggestions. The principal and mo t obviou 
recommendation was that, although the Air Mail justified itself 
from the standpoint of national avikttion, it could not command rec­
ognition as a commercial m eans of tran portation until it operated by 
night as well as by day. This was preci sely the conclus ion at wh ich 
the Second Assistant Postmaster General, who for some years was 
engaged in surface transport, had arrived. From that time on the 
energies of the Air Mail Service were directed toward night fly ing. 

Colonel Henderson's first act was to engage, as special assistant 
to Carl F. Egge, the Genenal Superintendent, an engineer, in the per­
son of J. V. Magee and make him responsible for the study of the 
problems presented. A pilot and plane were assigned to Mr. Magee, 
whose initial step was a Coast to Coast trip for the purpose of select­
ing that portion over which night flights should be attempted. 
· The transcontinental route in the course of its 2,68o miles crosses 
three mountain ranges, the Alleghenies on the Eastern Seaboard, 
the Rockies and the Sierra Nevada, on the Pacific Coast. Daylight 
flying had demonstrated that a thousand mile flight from either 
Ocean would carry the mail to the verge of the Mississippi Valley, 
on the plains 1and prairies of which countless natural landing fields 
were to be found. This, clearly, was the section to be traversed by 
night, as several years previous, during the administration of Sec­
ond Assistant Postmaster General Otto Praeger, a night flight had 
been successfully made between Cheyenne and Chicago by Pilot J ack 
Knight. 

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



fHE AIR :NIA.IL 

LABOR TORY \\ ORK A_ -n CoK TR cnoN OF 

- EW E Q TP:UENT 

41 

T e principal ta · onfron ing he Department may be sum­
marized th u : 

I. Labora or and research ,·ork illuminating apparatus. 
2. rvey and actua l ill um 'na ion of the airway. 
J. De igo and con t rue ion of n · .Hying equip rner . 

Il i a r'ou and ion i can fac tba L he fi r-t task involved, on 
behal. · of com mer ial a iation, a r ev er a1 of m 'litar ' aviation as prac­
t i e durinu the ' ar . ir craft yina a niaht on a mi sion of de­

opera e without liah hom a darkened field . ircra ft 
'ght on bu ine r q ire b e ·en 'fi e ap Jication of illumi-

the General Electric Company, 
the American Ga A ccumulator 

aJ-o ob ained valuable data 
ervice at Dayton 0., and 

TEE I GJIT F L Yir G ECTIO -

Be 0 e attempting a detai1ed de r iption of the equipment there 
hould be visualization of the ile ection bet ween Chicago, Ill. , 

and Cheyenne, \ yo . over wh ich it wa d ermined to fly :at night. 
Early in February, !923, experimen al firing \YaS be2Un at the North 
Platt . Neb. field of the entral D i · ion, which is under the direc­
tio of uperintendent D . B. Coll ,er. U 'lizing lighting equipment 
then a ai able, volunteer flights were made back and forth, without 
publicity, without boa~t.' wit:?-out promise, even ?f success. Pilot 
H . T. L ewi , long famili ar w1th the A llegheny secbon; J. H. Knight, 
who was the first night pilot in the Department, and Pilots Frank 
R . Yager, J. F . Moor~, E . F. W~ite and ~- M. llison were the 
m ainstays at this penod and their enthusiasm and energy were 
f urther upplemented by the devotion of the mechanics who, with 
little p ublic commendation, worked long hours fo r many weeks be­
fo re the final succes::>fttl flights in August. 

The Air M ail route between Chicago and Cheyenne is almost a 
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straight line. Regula r e tabl ished fie ld , in add ition to Chicago and 
Cheyenne, include Iowa City, Ia., and Omaha and • orth Platte, 
Neb. Distances between these five mai n station are: Chicago­
Iowa City, 195 miles ; Iowa City-Omaha, 230; Omaha- orth Platte 
245; North P la tte-Cheyenne, 215 . 

E very 22 to 25 miles were established emergenc fields, as fo.l­
lows: In Illinois- North urora, McGirr, Franklin Grove Rock 
Falls, Cordova; in Iowa-Dixon, . ta l is a, Wi ll iam burg ifonte­
zuma, Reasoner, Des Moin e., Earlham, Case), tlantic, Oakland; in 
Nebraska-Yutan, W ahoo David Cit) 0 ceola, entra1 i · Grand 
I sland, Shelton, K earney, E lm Creek, Lexington, Gothenburg Pa..."'<­
ton, Ogallala, Big Spring, Chappell, Dix; in yoming-Pine Bluff, 
Burns. These total 34- Of these Rock Fall s, De Moi ne , Gnand 
I sland and Sidney were equipped with supplie . 

G As AND ELECTRic LrGHTI ·c EQUIPME T 

At each of the five main fields, 36-inch electric arc perry bea­
cons on so-foot towers, revolved completely around the horizon hree 
times a minute, cast ing a 4SO,ooo,ooo ca ndle power beam rso mi les 
into the darkness . Another Sperry light of similar type flooded the 
runways of the field, in the center of which, flu sh wi th the urface 
of the ground, but protected by an iron grill , was a cluster of pierc ing 
red lamps. Upon the roo f of the hangar, so lighted as to be visible 
a thousand feet or more, fl oated the f abric wind cone. Other bui ld­
ings, radio towers and the boundaries of the entire r ese rvation were 
outlined. 

At the 34 emergency fields r8-inch incandescent General E lectric 
beacons, mounted on fif ty-foot towers, cast a s ,ooo,ooo c:ilndle power 
beam completely around the horizon every ten seconds . All emer­
gency field s were equipped with the bundary limitation lights of the 
American Gas Accumulator Company. These lights of acetylene 
gas, and of s ,ooo candle power, flashed automatically r so times a 
minute. In addition to the 260 beacons thus used on the fie lds, 273 
more flashed every three miles along the entire course f rom Chicago 
to Cheyenne. 

THE GREAT SPERRY B EACON 

The great beacon of the Sperry Gyroscope Company was set to 
revolve a traction of a degree above the horizon. Pilots have picked 
up this light at . 130 to rso miles, which probably establishes a record 
for range for a navigating beacon of any sort. This beacon, ~quipped 
with a special dispersing lens front door which spreads the hght over 
3,000 feet of ground but to a depth not greater than several feet, 
was also used as a landing light. Here are the comparative figures : 



Types of lights illuminating th e Night Air Mail between C hi cago and Cheyenne. Lr ft to right- American Gas Accumu­
lator F lash; General E lec tri c 5,ooo,ooo candl cpower beacon; Sperry Gyroscope 450,000,000 cand lcpowcr beacon. 



Above-Type of General Electric wing tip lights for landing a t night. 
Below-Air mail plane with wing tip lights burning.-Photos, Dewell, 

Omaha. 
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B acm· Lami-i11g Light 

ource of ligh t. ... . . ...... perry Hig I n en · t)· . rc . perry High Int. Arc 
C r e.n . .. ... . .. ... ... . . . l ~o Amp-. D. C . .. . ... . ... 1-o Amps. D. C. 
Arc vol age . . . . . . . . . . . .. . . . T . · . . . . . . . . . . . . . . . . . . . . . 75 
Candle power .. . . .... . ..... 4 · o 000.000 . ... . ... ..... . .. 10,000 000 

An I f I b 
.., d ( degrees vertical g eo preac earn .. . .. . - eg ees . .. . . .... ..... . . ) d . 1 l 4 0 egrees honzonta 

ize o i reflector. . . . . . . . . . . 6 inche . . . . . . . . . . . . . . . . . 36 inches 

. G. BE coss MARK TBE 0 R E 

T e ... GA ace ylene beaco of e .~\merican Ga Accumulator 
ornpan - a an i hed the pilo b · demon trati ng 'isibilit up to ro 

mil Bein tationed onJy three mile apart the effect of these 
bea on owing a fia ~h or one- f teenth o a econd at intervals of 
o e-third o a econd '>va o uppl a constant glo\v, close to the 

ound \7h .ch \Va demon tra .. ed of great help on nights of low \isi­
bili ·. The GA beaco a.re a development of a Swedish light 
applied b the British Ai "l\l in' ·ry to the London-Paris route. A n 
in · - con rivance h u off he light b · day and relea· es it at 
ni b t o du · ou very dar_- da · . The light requi re attention only 
a five-month period . 

GE 'ER.AL ELECTRIC REsoURCE CALLED PON 

T e General E lectric ompany made av'<lilable to the Department 
its engineering and Jaborato ) facili ies at Schenectady, a t the Edison 
Lamp ork in Harri_on , 1

- J., and at ela Park, Oeveland. 
Pilot Le-..vi pent much 'me with General Electric engineers who, 
in addjtion to the I -inch eleccri beacon , devised and produced a 
ne • and atisfactor t p a' \\7ffig head Jjuht for the use of planes 
about to make a landino-. 

Ea b G. E . incandescent revoivinQ' - 000 ooo candle power bea-
con, a t the 3-t emergency fields is mounted on a fifty-foot tower. It 
ha a capacity of goo watts . A 2 - 2 volt lamp is used. The visi­
biliry, ,"\ hich because of t~e clo"e location of the fields , could have 
sa 'ely been as low as 30 m il: ~ct':ally was det:nonstrated to be from 
50 0 8o miles. The beam ot th ts light has a d1vergence of 2 degrees 
or r so f eet per mile. Sixty-fi e miles. distant, this beam is ro,ooo 
fee t in diameter . The length of flash m the center of the beam is 
one-twelfth of a second. Pilot operating at night have commented 
on the peculiar brilliancy of this light, its regulari ty and the alternate 
dim and bright period of the flash . As most of these beacons were 
at remote spots where no commercial current was available, 1a 32 
volt 1250 watt farm lighting set was operated in the base of the 
tower, which a lso served as shelter for the caretaker. 
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THE FLY! ' G E~ IP .IE 'T 

The experimental orders given ai rcraf t and eng ine manufac urer 
by the Department involved uch eno- inee ri ng, at a t ime when mi li­
tary requirements commanded much of the facto ry r urce , that 
none of the spec ial equipment could be put throu o-h it te -Aying 
period in time .to be u ed in the A ugu t exp eriment, a lthough the 
Aeromarine, Curtiss and Glen n L. 1artin type , t g ther with the 
Departmental job from Maywood, were shortly afterward placed 
in active night commission. 

THE AEROMARINE PLA E 

The Aeromarine P lane and Motor Company de igned and built 
aroupd the standard 400 h.p. L iberty, an all m eta l hip which had 
many novel features and rugged t rength of appeal to the pilot . 
Delivery was made in 122 days from the s igning of the contract. 
Its outstanding characteristics are the uniform u e of steel and 
duralumin, freedom of mail cockpit from control wire interference, 
the Aeromarine high-lift wind and many detailed refi nements in 
the application of metal, in the reduction of fire hazard and in the 
normal safety of the pilot. 

Specifications of the Aeromarine are : span, so ft.; length over­
all, 32 ft. II in.; height overall, 12 ft. 9 in.; wing area, 540 sq. ft.; 
mail compartment capacity, 45 cu. ft . ; gas tank ( 2), roo gal.; oil 
tank capacity, 12 gal.; weight (with water, 2875) , (with full load, 
4450 lb.); normal loads, (mail6oo), (gas and oil665) , pilot r8o, fire 
fighting equipment, 35, electrical equipment, 95, (total normal load 
1575); high speed, II6 m .p.h.; low speed, 44 m.p.h.; climb with 
6oo lbs. of mail, 6soo feet in ten minutes; service ceiling, 17,000 
feet. 

THE CuRTISS NIGHT MArL PLANE 

In undertaking the design and construction of a night mail ship, 
the Curtiss Aeroplane and Motor Company placed safety as the first 
requirement, safety being, in the last analysis, the key to reliability. 
The engineers were justified, for trial flights demonstrated that the 
ship, purposely high in its factor of safety, exceeded also its esti­
mated performance. Although designed to carry but 300 pounds 
of mail, 500 actually were carried. Designed for low landin~ speed-
44 miles an hour-in flight the plane actually developed a htgh speed 
fully loaded of ro6 m.p.h. That this should have resulted may be 
attributed to the generally clean design, to the installation of wing­
type radiators and the use of the Curtiss-Reed duralumin one-piece 
propeller and the Curtiss C-6 engine which, with its r63 h.p., was 



THE IR iVI IL 45 

loaded for five hours, or 42·,... miles, 

nia ht mail plane are a fol-

Ul lflO' . 

THE GLE~N L. MARTI~- - IGHT MAIL PLANE 

T he Glenn L. Ma tin Company designed and con tructed a ship 
around the \ ri ht E -4 - 00 h .p. emrine. Demonstration flights at 
0 aha proved t hat thi plane, lift..ing 4 61 pounds, of which 715 
po d " ere rna· I climbed 6oo feet in ro minutes. 0 er a meas­
u ed course a high peed of IO -. "" m.p.h. , developed, with a landing 
peed of 3 m.p.h. The ~Iart:in ship e:mplo ed the new l\IIartin 

win curve and embraced other original f eature 
Characteri tics of the Martin plane follow : span, 42 ft.; length 

e all 28 ft.; height I - f t. r in. · uap, 6ft. · chord, 5 ft. 4 in.; wing 
area including ailerons 4 o q. ft. · abilizer 30 sq. ft.; elevator, 
2 - q. ft.; rudder 12 sq. ft. . hn I0 q. ft .. high speed, 105.5 m.p.h.; 
low speed, 3 m.p.h. ; m otor vVright E -4, 200 h.p.; altitude in II 
min., 6 ooo f t.; absolute ceifn I7 ooo f t . ; weight, empty, 2,020 lbs. 

THE W EEK OF ExP.ERIMENT 

The Department, in the course of the year's development, organ­
ized the following corps of expert night pilots: Ernest M. Allison, 
L. H . Garrison, \ . C. Hopson, J. H. Knight, Harold T. Lewis, 
J ames F. foore, Dean C. S:ni 'h, Frc:nk R. Yager, R. G. Page and 
E . F . White. Page and Vvhtte were m re erve. Each plane of the 
above t en pilots was equipped with headljghts, adjusted to the angle 
desired by the pilot, flying lights of red and green and a piercing 
white tail light wired for flashing in the Morse code. 

The experiments, so long an d eagerly looked forward to, began 
on A ug. 21st. As dusk gathered that evening between the Great 
L akes and the Rockies, illumination of the first night airway in the 
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history of the world was begun. Gathered on the crreat field at 
Fort Crook, some I2 miles from Omaha were eve ral thou and 
spectators, including the official delega tion of Po t ffice and mir­
tary officials, representatives of the aircraft firms constructing pec.ia l 
equipment, officials of the Aeronautical Chamber of ommerce an d 
the mail and express traffic managers of the ew ork ent ral 
Lines, the Pennsylvania Lines, the Chicago, Burli ngton a· Quincy 
and the Union Pacific. With Col. Hender on were Genera l uper­
intendent Egge, Mr. Magee and Division uperintendent ollye r. 

The scene was impressively beautiful-the ord er ly tiline of 
the military post, the emptiness of the va t fie ld and va ter skv the 
busy workers on parachutes, p lanes and lighting apparatu about 
the hangars, the powerful sweep of the huge beacon t he twinkle of 
boundary and obstacle lights, the so ft flappin g of the wind cone, and 
more than all, the confident expectancy of the official and men, from 
Henderson down to the mechanics solici tously in pecting the relay 
planes due to leave the instant the mail had been tran £erred . 

All of those in the little official group could visualize the scene 
along the entire 885 mile stretch . As the shadows gathe red the five 
big beacons, the 34 lesser ones and the hundreds of blinking gas 
posts, one after the other, had been set into operation. These beam 
from the nine mile radius of the littlest to the ISO mile range of t he 
largest, crossed and recrossed each other's path, si lently, accurately 
registering in the heavens the route of the N ight A ir Mail. 

Into this path of light two planes had entered at twilight. About 
midnight, if all went well, they should pass each other somewhere 
in the region of Fort Crook, hence the concentration of the official 
party at that point. And from thi·s path of light they should emerge 
at dawn. Those were ·long hours between dinner and midnight for 
the watchers at Fort Crook, for on this experiment depended a prac­
tical demonstration of the true utility of aircraft. But of those 
present apparently the least concerned were the men who were doing 
the job. They knew what t:key were about. 

THE TENTATIVE ScHEDULE SET UP 

Col. Henderson had set up a tentative schedule of operations 
which called for 28-30 hour transcontinental flights. 

Westbound 
(DAY) 

L eave 
New York .......... . . II :oo a.m. ET 
Cleveland . . . . . . . . . . . . 4 :oo p. m. ET 

Arr·ive 
Cleveland . . . . . . . . . . . . 3 :45 p. m. ET 
Chicago . . . . . . . . . . . . . . 6 :45 p. m. CT 



Left-"Dinty" M oore, winner De troit News Air Ma il T ro phy, S t. Loui s. R i.IJ /ti- P iaquc g iven by Det roit Av iation 
Soc iety to the Air Ma il Se rvi ce. 
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(NIGHT) 

Chicago . . . . . . . . . . . . . . 7 :oo p. m. CT Omaha ...... .. .... .. 11 :45 p.m. CT 
O maha . . . . . ... . ...... 12 :or a.m. CT Cheyenne . ..... ...... 4 :JS a.m. MT 

( D. Y) 

Ch y e . ... . ...... . -1: o a . m. , I T aJt La e City . .. . . ... 9 :4-a. m. M T 
alt Lake City . . . ..... 9 :oo a . ro_ \VT Reno .. .. . ... . ... .. .. 2 :oo p. m. \ i\j T 

Reno . ... . . . . .... . .. -: I - p.m.\\ T an Francisco .. . . . . .. 4:1 5p.m.\-\ T 

Lca-•c 
an F ranci co ....... . 

R o . . ..... . . .. .. . . . 
I Lake Ci . . .. . . . 

Eastbo~tnd 
( D .Y) 

A rri e 
T R o . . . . . . . . . . . . . . . . 8 :oo a. m. \-\ T 

t Lake Ci ty . . .. ... . . 2:15 p.m. A T 
Cheyenne . . . . . . . . . . . . 6 :30 p.m. MT 

( rear) 

Cheyenne .... .... .... 6 :4'"' p. m. MT Omaha .. . . ........... 12 :45 a.m. CT 
O maha . . . . . . . . . . . . . . r :oo a. m. CT Chicago . . . . . . . . . . . . . . 5 :30 a. m. CT 

( DAY) 

Chicago . ... . . . ... . . .. - :4 - a. nL CT Oe eland .... . .. .. . .. ro :15 a.m. ET 
Cleveland ... . ...... .. 10:3oa.m.ET ·e v York . .. . . .. ..... 3 :15p. m. ET 

TaE Acr AL Pnu"oRMANCE 
A about 10 o 'clock the militar guard set at the entrance to the 

eld parted the crowd of pectators and opened the gates for the 
u ck from the O maha postoffice. A lookout vVa's kept on the 

.. ower. This watcher was the fir st t o discern the navigating 
of the westbound plane when it was still possibly twenty miles 

distant , flying a thousand feet or so over the farm lands of western 
I owa. wiftly, steadily, with the sureness of an arrow, the plane 
approached a s if there was some irresistible power in the white 
sh aft of light to dra w t he pilo like a n ight bird, straight into its 

lazing pit. The rhythmical hum of the motor became louder, 
clearer nearer then the outline of the ship against the darker sky 
was discerned. By signal and as if by simultaneous movement, the 
beacon "as shut off. and the landing arc on its mobile platform 
pewed out a floo d of light. T hen this, too, was darkened, and the 

pilot, switching on his headlights and throttling his motor, glided 
confidently down toward the ruddy bowl of electricity which he knew 
marked the ~"Cact center of the field . He made a perfect three­
point landing and taxiied amid a swirl of grass and dust to the re-

lief plane and truck. . . . . 
With admirable dtsctphne and d tspatch free from confused 

haste, the cockpit was opened, the mail bags tallied out by clerks who 
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called the destinations ju t as they are called b) the orter in the 
Railway Mail Service. The outgoi ng mail wa ch eked into th e 
new plane whose prop was slowly turnin<r. t a '' ord, the engine 
roared, the exhausts spat fire, the bl ocks were jerked from beneath 
the wheels and in sca rcely three minute from the time one plane 
arrived from Chicago the relay plane wa up and ut of i ht in the 
darkness to the west. 

With the exception of the dayligh t plane fogbound at La ramie, 
which caused a corre ponding delay on one ea tbound night trip 
this was the record on each of the four night of the e.-xperiment. 
Here are the times: 

Attg. 21 

Left s :59 A 
Arrived 7 :46 A 
Arrived IO :14 A 

Arrived 12:13 P 
Arrived 3 :oo P 
Left 8:34 P 

Arrived 12:02 A 
Arrived 3 :r6 A 
Arrived 6 :22 A 
Arrived 8 :40 A 
Arrived 1 

Arrived 12 :59 P 
Arrived 1 

Arrived 4:14 P 

Elapsed Trip 

22 

5 :26 A 
7:07 A 
9 :24A 

Eastbou11d 

23 

6:ooA 
8:o6A 

ro: 29A 

24 

5:28A 
7 :19 A 
9:37 A 

II:ISA 12:26P II:28A 
r:stP 3 :orP r:54P 
4 :20 p 5 :27 p 4 :os p 

7:26 p 
10:21 p 
12 :so A 
3:ooA 

1 

8:39 p 
II :27 p 

I :44A 
3:soA 

1 

7 :og p 
10:29 p 
12:35 A 
2:28A 

1 

8:27A 7:46A 8:roA 
10:19A 1 1 

12:21P II:14A II:I7A 

Time: Incomplete 27 :55 26:14 26:49 

Aug. 

Left 
Arrived 
Arrived 

Arrived 
Arrived 
Arrived 
Arrived 
Arrived 

1No stop. 

2[ 22 

II:orA 1r:orA 
I :23 p I :27 p 
4:I4 P 3:53 P 

s:os p 
6:so P 
8:47P 

II :02 P 
I :zgA 

1 

6:o9P 
8:07 p 

IO =45 p 
I :22A 

West bound 

23 

ro:s6 A 
I :r6 P 
3:34P 

1 

5 =59 p 
8:os P 

IO :50 p 
I :40A 

24 
II :04A 

I :17 p 
3 :4I p 

1 

6:17 p 
8:z6P 

II :12 p 
I :47A 

San Franci co, Cal. \ T. 
Reno, ev. 
E lko, Nev. 

Sal t Lake City, tah 
Rock Springs, vVyo. M. T . 
Cheyenne, Wyo. 

North Platte, Neb. 
Omaha, Neb. 
Iowa City, Ia. C. T. 
Chicago, Ill. 
Bryan, 0. 

Cleveland, 0 . 
Bellefonte, Pa. E. T. 
New York, N. Y. 

New York, N. Y. 
Bellefonte, Pa. E. T . 
Cleveland, 0 . 

Bryan, 0 . 
Chicago, Ill. 
Iowa City, Ia. C. T. 
Omaha, Neb. 
North Platte, Neb. 



1u.g. 

rived : '- 0 
ri ·ed Il : 16 .A 

Arrived 1 - :- P 

rrived 
. rr.\"ed 
Arrived 

Elap ed 
Time : 34=--> 

2? 

9= 
11 : 
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f, estbouud 

2.J 2-

:J-!. A 
6 :46 A 

:24 

9 = o A g : 7A 
I l :46 A II :- A 

I :34 p I:~. P 

49 

Cheyenne, vVyo. 
Rock Springs Wyo. M. T. 

aJt Lake Ci ty, Utah 

Elko "ev. 
Reno, Nev. VI . T . 

an Francjsco, Cal. 

6 I-IR . 14 MIN. EAsTDo .rn; - 9 HRs. 8 r..ihN. \ i\ ESTBOUND 

You wi.ll note" Col. Header on ·wrote in his report to the Post­
ma ter General that with the excep ion of the ea tboun d movement 
on the day of the te t all of the chedule actuall maintained 
are be· er from the point of view of peed than those which were 
enta :ively e tabli bed. A far as the nigh flying part of our test 

fii b i oncerned, our operation '"-a roo per cent. satisfactory. 
T here were no forced landina no defaults, no accidents, in fact, no 
near-accident . The be t ime made ea bound on an) of the four 

a was 6 hrs. and 14 min . The best time we tbound was 29 hrs. 
and 3 min. Too much credit rna · not be given to the pilots and 
mechani s of the enti re ervice, and parti ularly of the Central Divis­
ion fo r their enthu ia m indu try and intelligent co-operation during 
all fo ur da of this test." 

72 HRS. 13 MIN. FOR C oMPLETED TRANSCONTINENTAL 

CoRRESPONDENCE BY AIR 

The Post Office Department reports nwnbers of instances of 
business mail making the round trip in an almost unbelievably short 
space of time. The Aeronautical Chamber of Commerce on T ues­
day, A ugust 21st mailed a bu~ine~s letter to \Val_ter _T. Varney, one 
of its members in San Francisco. The letter le t t New York at II 
a . m . T uesda} and was received by [r. arney in San Francisco 
at 6 p. m . \ i\ ednesday. Mr. amey placed his answer in the plane 
leaving for the east at 6 a. m. Thursday and on Friday afternoon it 
was delivered to the Chamber's Executive Offices in New Y ork. 
The elapsed tin1e for the completed correspondence was 72 hours 
and 13 minutes. The fastest possible mail time by train one way is 
91 hours; the average being from roo to 120 hours. T he air time 
f or the ro~md tr-ip across the continent~nclu.ding I I hours and 36 
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min. lay -over ·in S an F rancisco-was thus ac tuall r8 lz onrs a11d 47 
m inu tes shorte1' than the 1ninimum ti·m.e r eqtti1'ed f or a letter to tra.val 
by train one way. 

C o N GRATULATI ONS FROM THE P1 E TDENT 

Postmaster General • ew, member of ngre and other men 
in official life wired congratulation to ol. Hender on. I re ident 
Coolidge himself, on rece iving the repor ts from fr. e\ -pre ed 
his gratification over the succe s and wa declared t o be in complete 
agreement with the Department's propo a! to e."X tend the delivery of 

· A ir Mail ·over long di ta nces by means of night A ing. 

C oL. H E DER o r-'s REcoMMENDATIO • 

In hi s recommendations t o the Postm aster General and in hi 
address at the National A ir In titu te at St. Loui , Col. Henderson 
said: 

"I think tha t the one outstanding conclu sion a rri ved at is that it is feasible 
and practical to operate ai rcraft a t night over properl y ligh ted and prepared 
airways. I think that it is safe to conclude that speed pract ical ly equal to that 
made during the daylight hours may be ma in ta ined at night. 

"I recommend to you that the Air Mail Serv ice be authorized to open up 
this transcontinental service on a sch edule not unl ike tha t proposed for the test 
operation, at as early a moment as may be consistent with sound prepa ration. 
The first thirty days o f this operation should, I suggest, be termed a thirty-day 
test, which would give opportunity for a recess in operat ion should there be 
developed during those thirty days details needing f ur ther correction. 

"I recommend that the Post Office Department's ai r activit ies be confi ned 
to this route for a period of not less than one year, in order that the unknown 
factors of ri sk and hazard at night be determined. 

"I recommend that postage be charged just as was original ly planned, on 
the basis of three zones, with stamps for the first zone at 8 cents, for the 
second zone at 16 cents and for the third zone at 24 cents. 

"It is impossible to forecast the revenue which may be derived f rom such a 
service. No sound estimate may be made now as to the volume of mai l which 
will be offered for transport. Only the experience of several months will give 
us the figures upon which to base a statement as to the probable income from 
such a service. With the service established, it is necessary that the public 
be made aware of its reliability, its regularity and its advantages." 

EFFORT TO DETERMINE PuBLIC INTEREST 

Shortly before the night flying demonstration, and when ques­
tions of public interest and support were very much to the front , 
Col. Henderson addressed the following letter to the A eronautical 

. Chamber of Commerce: 

"There come to the Post Office Department conflicting reports as to the 
value which the public is placing upon the Air Mail Service, and the data col- '.. 
lected by the Department on such definite questi?ns as the amount of interest 



Above-Curt iss Night Mail Plane, Curtiss engine. B elow- Glenn L. Martin 
Night Mail Plane, Wright engine. 
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Above-Aeromarine all-metal night mail plane. B e/ow-Arr iva l o f first 
night mail in New York-Photos, Underwood and Under wood. 
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which mig ht be sa ved by more e.:"pedi ·ous handling of mail etc., is very con­
fusing. I t has ccur red to be v;-ri er tha your association might be able to 
collect defi ni ·e in -forma ion a to what may be the bus iness mans view or the 
Air M a ·l erv ice, and tl1at your a. ociation might be able to clarify the more 
o r le chaotic data \vhich i now on file iJl the Department in the matter of 
defini te savin s on .i11tere t, etc.. I w i I appreciate an) information which you 
may e able to furnish oo this ubjecL 

In pur uan e w·th thi req 
Commerce d i tributed he ollowin 

the ronaut ical 
que- tionnaire : 

hamber of 

1. 

2 . 

5-

g. 

ro. 

I I. 

Have you given con· ide ra io:1 o the way in which the "nited States 
mails can be fur her accel r ated by he Ai r Aail Service and bow 
your city may be be el:i ed thereby . 

\i .ith what ci ie is the roo • o f your commercial, indus t.r.ial and finan­
ci al bu· iness conduc. ed ;> Give distances. 

Approximately what i e weigh' in an average month, of youT first 
class mail? ( a ) Incoming : (b) Outgoing: 

Li t the more importan t indu trie.s or ommercia l or p rofessional ac­
tivi t ie in your ci ty at are heavy users of the mails; 

\\bat was "the amow1t of pocjal del ivery tam ps sold in your city in 
1922 or lates 1 m on h p - iod for which records or estimates are 
possible ? 

Give approxima e volume of parcel post business going from your 
city in 19 22, or .latest r_ month period . a) N umber of par-
cel s : ( b) Average ize of ea~h: (c) A ve rage weight 
of each : 

In terms o f dolla.rs, wha is approximate annual business transacted 
by the banks of your city w it h cities enumerated in r eply to ques­
tion 2? 
"hat is average amount of dai.ly 'float' ? 

If transportation were speeded up ·o pe r cent. by u e of air mail, bow 
much would be _aved daiJ · in (a) Reduction of "Float". 
( b) In teres charges? ( c) General business improvement ? 

Reliabil itv of service by Air .Mail has been demonstrated. D o you 
believe- that, reliability assured, "he merchants, manufacturer s and 
banke rs of your ci ty w ld immediately recognize the advantages 
of the A ir Mail? 

It bas been proposed that an immediate and practicable way to increase 
t he usefulness o1 the m ail s \VOuld be to provide for a "Special Speed 
Postage Stamp,' the affi..--cing of which to a letter would assure its 
transmission and delivery by the fastest available means, aircraft, 
eJ~.--press tTain, motor car or fast steamer. Do you think such a 
service would appeal to your city? 

The foregoing questionnaire wa.s sent to 570 municipal chambers 
of commerce or boards of trade in continental and insular United 
States, all of which are fe llow-organjzation members of the Chamber 
of Commerce of the ~nit~d. States . . Th~ lis~ thus was placed directly 
befor e business men m e1t1es rangmg m s1ze from New York and 
Chicago to remote towns in the sparsely settled states and territories. 
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Although examination and ana ly e of the replies have not yet be 
complet d ·t b en e , 1 may e stated that 237, or 42 per cent. reported and of 
t~os~ reporting only nine ci ties (none of very con {derable o~·ner­
ctal Importance) r ev_ea led thems~ lve as being in en ible to peeding 
~"b·busmess by carrymg more mad b · a ir. In theca e of ·e v "ork 
t tcago, Bosto~, ~s Angeles ,_ Atlanta, e c. effo r~ \ ere made by 
he local orgamzat10ns to obtam accurate data on 'float, intere t 

char?es,_ etc. Analysis of th e repl ie '' a proceed in at the time of 
publicatiOn of this book and it was expected that a complete repor t 
would be ~ade by the Aeronautical hamber of ommerce · o the 
Second Ass1stant Postmaster General before night fi ing i resumed 
upon a permanent schedule. 

N ATION -WIDE SuPPORT FROM THE PRESS 

.. It has been truly said that: " othing is ea ier to get than pub­
licit~ ~or,,f1yi~g but nothing is ha rder than to get he right ort of 
publicity. 1 here have been aeronautical event that were far more 
widely advertised in advance, than the night flying experiment bu t 
certainly none got more of the right sort of news attention than did 
the Post Office Department's reduction to 26 hou rs of air mail time 
from Coast to Coast. 

During the week that the trials were conducted, the Air Mail wa 
on the first page of every newspaper in the United tate . Thou­
sands of words were handled by wire by the various press as ocia­
tions. Special correspondents were assigned to the various control 
and public comment, while enthusiastic over the tremendous speed 
looked beyond the mere fact that the postal map had shrun k to one­
quarter its size scaled to railway schedules and discerned what great 
things this new art of commercial flying held in store for the nation. 

Out of 650 editorials examined but six were critical or grudging 
in their praise. These 650 editorials came from newspapers and 
periodicals in 250 cities in all parts of the country . They proved 
that there was an overwhelming public demand for the Air Mail 
Service. They acknowledged that aircraft had demonstrated thei r 
utility. They gave wings to patriotism and, _w~at is o~ muc~. sig­
nificance if one recalls that the fundamental m1sswn of a trcraf t 1s to 
serve and not destroy, they commended the experiment as a con­
structive example to the world. 

Space will permit selection of but a few excerpts: 

"The practical value of the new service cannot easily be overestimated. For 
a great deal of correspondence, the saving of a few days rna~ not mean so 
much, but when time is the essence ·of the contract-whether 1t be personal 
or business-it makes an enormous difference. On the business side it means 

-~~------------------- --_____.._ _____ _ ____ _ _ 
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milli ns and million o f dollars. . . . Money will be quicker, the wheels of 
indu try will be speeded up and trade in general will be greatly i.ncreased. '-Sa11 
F rancisco Bu-lleli11 .. 

'The ir Mail ervice, by keeping its planes flying in all seasons and in 
all k ind of weather, is quietly and with scant governmental encouragement, 
developing air transit in o a s .abe a d effective medium of fast commun.ica­
tion. ln. cad o f U1e hostility of Cor gres , i hould recei ,·e. its f ull suppo rt 
fo r a ran rlation service o f great pa ten ial u ef ulnes . - - ·ezu Yo rk World. 

In c nn eciion with the Air :\fail u jec , no more triking facts were 
d duced Ulan that the cost of laying out a modern ai r way, complete wiili ter ... 
mioal radi ignal , light and g-round equipmen , will not be more than $soo a 
mile. A again t thi , a modern ra il.road over the. arne stretch f rom Chicago 
to heyennc would co i not less than · 75,000 a mile and would probably cost 
more. orne day w will get our mail deli vered much more economically than 
now and the railro d will be limited to live stock, mine products and the like." 
-Joplin, 1o., Globe. 

"That this new fleet of planes and .flyers will come to the nation th rough 
the proce ses of peace-f ul developments, will be an add.itional sa tisfaction to 
all American . V, e are not building and mainta ining a mighty ai r fleet of 
des .ruction a a threat to other nations. At the arne ti me, should a foreign 
na ·on attempt an a ttack on our rights and liber ty t.he effici en t ai r fleet of the 
U nited · tates Post Office Department would be available as a very effective 
first-liJ1e defen e."-Los A11geles, Cal., Times. 

'From Frisco to ew · ork in 29 hours . . . ri ght nO\\ Atlanta is just 
s far a\v<ty from ew York as Frisco . . . we must get a move on us." 

- At/ 11ta, Ga ., Georgian. 
' The sooner it is put on a basis of reg-ular operation and Ule more rapidly 

i is e..'<'tended to otJ1er rou tes be ides the coast to coast route, the better for the 
na tion. -Chica.go, Ill. , Tribune. 

' The feas ibili ty of fast air mai l service has been demonstrated. As the 
utility of it sha ll become more fully realized, the service undoubtedly will be 
extended g reatly until the I cr111rn.a l believes, a ll important centers will be reached 
by it. D istance may continue to lend enchantment to the view, but i t \\ill 
lo e further its formidable aspect."-Dal/a:s, T e.-c. l mtrnal. 

"The two oceans are brought only one day apart for purposes of written 
commun.ica6on. Similar air service \ ould reduce the communication distance 
of the northern and southern e..xtremit.i es of the country to half a day. The 
importance of this, in binding togeU1er distance in opposite sections of a great 
country can hardly be exaggerated. It will operate immediately for better busi­
ness co-operation and that wiLl mean increased prosperity, since the prosperity 
of the Uni ted States depends mainly on doing business with itself on a bigger 
scale. It will mean, too, better understanding and closer co-operation in mat­
ters more vital than busi11ess."-Waukesha, W ·is., Freeman. 

"The success of the transcontinental air mail w111 surely lead to the estab­
lishment of air mail routes between all leading centers of population."-Port­
/atzd, Ore., Oregon-ian. 

"The time is coming when the country will be crisscrossed wiili aerial mail 
rou tes and Evansville will be three hours f rom Chicago instead of three times 
that number, so far as the di spatching and receipt of important mail is con­
cerned. The day is not far distant when it is probable that all first class mail 
w ill be carried by airplane, leaving only the bulkier and more unimportant 
mail to be transported by train."-Evcmsville, l11d., Courier. 

"When history recording the event that transpired in 1923 is written, it 
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will contain the story of the evolution of the nited tates ma il serv ice." 
-Christ-ia1~ Science Monitor, Boston, Mass. 

"The attempt of the A ir Mail ervice to demons trate that a 3o-hour 
schedule can be maintained between the Atlantic and the Pacific oast has an 
epic character. A few staccato lines in ne\\S d ispatches tell of f eats of courage 
and fortitude great enough for an odc."-Philadelphia, P a., P flblic Ledger. 

Truly, the drama of peaceful e\ olu tion, fo r withi n the memory 
of thousands living this has been our prog re s in the tran por tation 
of transcontinental mail: 

1850 3 days by rail; 21 days by stage. 
186o 2 !/2 days by rail from N ew York to 1. Joseph, 1o. ar1d 8 d ) IS 

by Pony Express. 
1876 IOO how·s by spec ial train. 
1923 91 h01trs Sta11dard tim.e, fry traitl . 
1923 Air MaZ:l-26 hours, 14 mi11utes. 



Gulf Coast A ir Line carries the mails So miles from New Orleans (above) 
to Pilottown (below). 
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CC£ FUL FLIGHT OF THE ·. S. . " SHE ·A . DOA H " -CO:d­
PLETIO. • OF GER JAN 'REPLJ CEME. "T" SHIP, THE ZR-3-

CH E B GOODY R OF ZEPPELI . P. TENTS-CON-
TRIB TIO . T O LIGHTER-THA -AIR B"Y GOODRICH, AIR-

HIP I nCORPOK TED Ai'\0 AlRCRAFT DE r:ELOPMENT 
CORPORA TIO . 

THE ear 1 9~3 ' a the mo t important that the world has wit­
ne ed ~n lighter- ha~-a ir _ dev~lopmeot, since Count Zeppelin 
made b1 fir t :xpenmen al llight over the water::. of Lake 

Co ta11ce . It witne s d the ucces fuJ launching and operation of 
. . . Sh 1&a11 doa.h' and thi remarkahle achievement, together 

v~i the a qui ition of Zeppelin pa ent r ights b the Goodyear Tire 
and R ubber Co. ma1·ked the es abli hmeot in the United States upon 
a permanent ba i::. of the rigid airsh·p de igning and manufacturing 
10 us r) . 

The V orld ar had not been under wa · t'" o years before 
aeronautical officers in the American Navy com inced their depart­
men· in 1916) t hat development of this phase of flying must be 
u de -aken. Germany at that time possessed what amounted to a 

onopoly of k-nowledge, concerning especially the composition of 
e en ·al alloy and the fabrication of thi~ metal into parts sufficiently 
stron and light for afety and u "lity. Experiments had been made 
elsewhere, it is t rue, in the de ign and operation of rigid airships, but 
Germany was then-and o rem ·ned up to the day the "She-nan­
doah was launched-supreme in lighter-than-air. Today, with one 
great ve sel in the hangar at L akehurst, and another, built by the 
German about to be delivered to the nited tates, it is well to 
remem ber that our fortunate po ition is due to the forethought and 
per i tence which led the Navy, fully a year before we entered the 
war, to begin the slow laboratory, engineering and fabricating experi­
ment out of which there was created for us a new art as promising 

peaceful commerce as it is significant to power on the sea. 

A LUMINUM' CoMPANY OF AMERICA DEVELOPS DURALUMIN 

The Navy Department, first through Rear Admiral D. W. Taylor, 
Chief of the Bureau of Construction and Repair, and later upon 
the organization of the Bureau of Aeronautics, through Rear Ad­
miral W. A . Moffett, called to its assi tance the American aircraft 
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and allied industri es . As ide from the quest ion of design, the re were 
three great problems. 1 he fir t had to do with the quantity produc­
t ion of dura lumin, the second wi th fabr ic and kindred mat ter and 
the third with motive powe r. It wa tedious work and had it not 
been for the generou co-ope rat ion of the lumin um mpany o f 
A m erica, proffered large ly a agai n t faith in the fu tur , the e..xp n e 
might have been prohibi t ive. It required th r e ·ea r. f r the lumi­
num Company enginee rs to deve lop an a luminum all y which wa 
if anything, superior to that orig inated by the "erman . Later, the 
Baush Machine Tool 'ompany de ·eloped a im il a r alloy. 

Duralumin at las t made ava il a ble, t here wa. pre en ted the prob­
lem of its fabrica tion in to chann el , angles and oth r hap entering 
into the intricate r ings, latt ice and g irders of a r igid a ir hip. Out 
of the ensuing experimenta tion there grew a new p ha e of metal­
working of t remendous va lue to the ent ire a rt. 

FABRIC WoRK AND CEME ' T FoRMULA BY GooDYEAR 

Design studies, under the immediate charge o f Commander J. C. 
Hunsaker, led the Navy engineers into new paths. T h e ga cell 
which, when inflated, sustain th e ship, consi t of very light cotton 
cloth to which is cemented a layer of goldbeater 's skin . The pro­
duction of this kind of fabric had never been attempted in this coun­
try, and <the cement, by which the skins were attached, was unknO\\ n . 
All efforts to duplicate this cement failed and it was finall y necessary 
to use rubber cement as a substi tute. The contract f or the construc­
tion of the gas cells was left t o the Goodyear Tire and Rubber Com­
pany to which the Bureau of Aeronautics gave complete informa­
tion regarding the methods used abroad in the fabrication of simi­
lar cells. The Goodyear Company obtained the goldbeater's skins 
for use on thi s contract fr om A rmour and Company. The fabric 
was supplied by W. H arri s Thurston & Co., Inc., and W ellington, 
Sear~ & Co. 

PACKARD DESIGNS A N D CO N STRUCTS NEW AIRSH I P E NGI NES 

In July, I9I9, shortly after the success ful compounding and p ro­
duction of duralumin, the Navy D epar tment authorized the con t ruc­
tion of a rigid airship, the ZR-1, as it was first technica lly desig nated, 
and later christened the " Shenandoah." At that time, although metal 
and fabric were available, there were no airship engines in this coun­
try. Information regarding the engines used on the German r igid 
airships showed that they were intermediate between the a irplane 
and automobile type, having a weight which was somewhat greater 
per unit of power than the airplane engine, but possessing greater 
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endurance. It wa anticipat d that de ign and production would re· 
quire ·ear:. but the Packard Motor Car o. , with its vast automobile 
experien e and with the background of Liber ty engine production 
under I. J. in ent during the war, ro e equal to the demand, 

nd in the e..-x e d"ngl hart time permi ted laid out built and put 
hrough '"0 hour a eptance test , _,oo hour endurance runs, hun­

dred of hour;:, of -pe ia.l m rine ervice in a p ed boat, 24 hour car 
test and te in the al itude chamber ix ix-cylinder engine , each 
o"" wh i h delivered '"O mor hor epO\~·er than thei r rated 300. 

ROBLEM OF UPPLY At'm - E OF H.ELr M GA 

-p to he time of t he Sl! a11andoah s ' ucce f uJ demonstration, 
the public had heard much f helium of which \Ye possess a monop­
oly but i :; recollection of ga for air hip wa associated principal!) 
with di a ter. f our h job by the a \ , herefo re, ·was to see that 

cient of hi non-inflammable by-product of our oil fields \\as 
made avai.lab e. Bu helium being of somewhat les buoyancy than 

· oaen new ob tacle were met. One of the chief of these which 
' wa over ome wa ·o keep the weight of the hip con tant. This 

a ece ar in o der that the los- of ga f rom val ing might be 
p even ·ecL nder previou condition of operation the burning out 
o th f uel cau ed the hip to ~row l igh ter and hence to rise. As 
the ship rose the ias in the cells e..~panded and finally reached a 
p e ure a ""·hich :it wa neces ary o permit it to e cape. This was 
par ticularly undesirable with helium _on acco_unt of increased cost 
of ooeration . .. conden er "as devised which made possible the 
eco~ery of water from the engines and as a result it was proved 

po ible to hold the ship at aim~ t any altitude de ir ed, below that 
a which the ells became f ull without lo of ga . 

PRECAUTIONS TAREN FOR EC RITY 

The fabri ation of t he dura1umin into hape- neces aril awaited 
the desi2"TI. The a \ had before it the agi examples of British 
failure~ the ZR-2, which it had purchased and ' ' hich broke in two 
ove the River Humber and then fell in flam es, and o f the Italian 
con t ructed <:emi-rigid Ro11w." which the Army ir Service bought 
and which era bed and burned at Langley Field. The· Naval office-rs 
knew that one 1,.wre disaster a.t tha.t tume meant loss of publ·ic faith 

in the airship. 
The German war-raiding ~eppelin , the L-49, had been brought 

down in France and we obtamed a copy of the elaborate technical 
r eport measurements, etc., which the French made. In desicrnina 

' N . d b b the "Shenccndoah/' the avy mcorporate as many of the Zeppelin 
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details as seemed useable but the ship is in no sense a copy of the 
L-49 as additional .information wa obtained from every pos ible 
source. Theories of design were developed and then tested . Some 
idea of the thoroughness with which this part of the work was done 
may be had from the fact that rso girders, as well as cou ntle 
smaller individual parts, exactly as insta ll ed in the ship \\ere de­
stroyed to determine allowable stre e and safet · fa ctor . A a 
further precaution and at the reque t o f the avy D epartment the 
National Advisory Committee for eronautics appointed a special 
committee of nationally known engineers to check up on the de ign 
and material. Fabrication of parts was done principall at t he 
Naval aircraft factory under the manager, Captain G. C. \ e ter­
velt, and erection and assembly at Lakehurst under the manager of 
construction, Commander R. D. \ iVeyerbacher. 

DESCRIPTION OF THE ZR-I ("SHENANDOA H") 

Following is a description of the "Shenandoah!' : It is 68o. IS 
feet long, 78.74 feet in diameter and from the boMom of the engine 
cars to the topmost observation post amidships is 93.I8 fee t . W ithin 
this enormous structure are 20 gas cells, lined with goldbeaters skins. 
Portions of tthe intestines of 900,000 cattle were used. Around each 
gas cell is a net, and in the manufacture of these nets Airships In­
corporated used 20 miles of ramie cordage. The 20 gas cells are 
of 2,I rs.,ooo cubic feet gas capacity. The dead weight of the ship, 
exclusive of water ballast, is 76,400 pounds. Beneath the bag or . 
hull are suspended six power cars. In each car is a 350 h.p. Packard 
engine. Car No. r is farthest aft, next are 2 and J abreast, next 
4 and 5 abreast, while far forward is No. 6, which also houses the 
radio equipment, and, at the forward end, the control station of 
the officers in command. 

The power equipment of the ZR-I gives it an estimated cruising 
range of 5,000 miles, wi<th four of the six engines at half speed, or 
between 40 and so miles an hour. All six engines running full speed 
will drive the ship at 52 knots, or approximately 6o miles an hour. 
The engine in car No. I is geared to give a propeller speed of about 
550 r.p.m. for an engine speed of 1400 r.p.m., as is also that in the 
control car. Cars 4 and 5 have direct drive, while Nos. 2 and 3 are 
fitted with both reduction and reverse gearing, permitting <the pro­
pellers to be used to drive the ship both ahead and astern. 

WHAT IT LooKs LIKE INsiDE THE HuLL 

The interior of the hull presents a bewildering contrast in per­
spective and detail. Entrance may be had only through ports above 



A/Jove-D. S. S. "Shenandoah"' moored to mast at Lakehurst. Below--At 
the St. Louis Air Meet.-Photos, U. S. Navy. 
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the power car or through two hatche amid hips . The duralumin 
ladder leading from the control car into the bmv ha a windshield 
f orward, with canvas sides laced to a point aft. The ladders from 
the fi\ e othe r stations are entirely unprotected and up and do,·vn 
these he mechanics clamber as the hip is speeding along thousands 
of feet in the air. 

Entering the hull ne is impre ed with the apparently in­
terminable v.i ta of lace-like girder and rings and countless cable . 
From eDd to end t he ZR- r i equal to nearl} three average city blocks 
and at it fatte t portion there i ufficient pace to house a five 

tor build ing with a fron tage of -o feet and a depth of roo. The 
bone and sinew of the air hip are duralumin a1ld steel wire . In the 
lower portion is the keel which is in the general shape of an isosceles 
triangle whose sides measure about eight feet. Each point of the 
keel con i ts of a t riangular girder. From this keel are suspended 
all the heavy weights and in the middle of its ba e is a fore and aft 
girder carrying a ten inch "plank" of Haskel ite 'eneer. The flooring 
in the control car and in the crew s and officers' quarters is also of 
this , eneer. Communication is over thi TO-inch "plank," with a 
lender cord on either hand to teady he body. 

There is no room for luxury. T he crews quarters are amidships, 
consisting ·of bunks and lavatory and oilet accommodations. Officers 
quarters of generally similar character were to be construoted for­
ward. 

CoNTROL CAR Is THE " BRIDGE' ' 

The control car is the bridge of the airship. The cabin is but r8 
or 20 feet long, 10 feet """ ide and 9 feet high. In this small space 
are the captain, the executive officer, the officer of the deck, the 
steering coxswain and the elevator coxswain. The cabin is fitted 
with cellon windows. Immediately in front is the directional wheel 
controlling the rudder; to the left is the elevator ''heel. Running 
through the ship for nearly 700 feet are the control wires, four for 
each control. The factor of safety is further increased by the loca­
tion, three-quarters aft, of a duplicate set o£ controls. All controls 
are balanced, making it possible, with very slight human effort, to 
guide the great ship up or down, to starboard or t o port. The cap­
tain's position is at the right of the directional wheel. To his left is 
that of the executive officer. To the right of the captain is the chart 
board, and round about are the instruments, not only the ones used 
in ordinary marine navigating for making calculations of position, 
but ones especially developed for the air. There are five · inclino-
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meters to reveal whether the ship is headed up or down, and the re 
are instruments to show whether she is on an ev n keel and '' hether 
she is holding to her course or dri ft ing in a era . win d. T here a re 
compasses and thermometers shO\\ ing maximum and minimum tem­
peratures; also devices to show the pre ure and temperature of the 
gas in the cells. There are the fixed signa ls for the direction o f the 
engine men and eventually there will be radio telephon . T o the 
right are the control valves for the water ball a t a nd control for 
docking lines. To the left are the controls leading to r6 ga valve 
with an arrangement by means of " hich, if quick action becom 
necessary to force a descent, the gas can be evenly val.ved throughout 
the ship. Two altimeters record the height-one, very accurate for 
landings, extends only to 1 ,200 feet; another records up to 30,000 

feet, though the normal height at which the airship will fly excep t 
in war stress probably will not exceed I5 ,000 feet. There are ind i­
cators to reveal whether the controls are operating proper!) and 
there are special instruments to show the rate of ascent or descen t. 
Of course there is the air speed indicator, operated by a tiny wind­
driven propeller. 

Ordinarily the ship carries 4 to 5 officers and about 25 enlisted 
men. 

Completely equipped, the ship costs about $2,000,000, which sum 
includes research and experimental work extending over many years. 
The 2,I5o,ooo cubic feet of helium gas required fully to inflate the 
gas cells represents an additional cost of a quarter of a million 
dollars. 

The air sta1ion, airship shed, mooring mast, gas plant, etc., at 
Lakehurst, represent probably $3,000,000 investment. 

AIRSHIP's FIRsT FLIGHT SEPTEMBER 4TH, I923 

Between seven and eight years after our naval rigid airship pro­
gram had been laid down, or, to be exact, on September 4th, 1923, 

the ((Shenandoah" was launched at Lakehurst, N. J. It was a truly 
historic occasion. There were present a distinguished group of 
officials and civilians-Rear Admiral W. A. Moffett, Chief of the 
Navy Bureau of Aeronautics, Col. Chalmers G. Hall, representing 
the Chief of the Army Air Service, Major Wm. N. Hensley, Jr. , 
Commandant of Mitchel Field, who was a passenger on the second 
trans-Atlantic airship flight from the United States to Great Britain, 
that of the R-34, and who was the first American officer to negotiate 
with the Zeppelins immediately after the Armistice. There were 
representatives of the Aeronautical Chamber of Commerce and of 
the various industrial units privileged to share in the construction 

- -------
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of the great raft or in a ·her pha e of our miliary airship \·ork-
oodyear Goodrich, ir hip Inc., ir raft DeYelopment Corp., 
a kard and the luminum ompany of merica . 

The colo al na,·al air hip . hed . to \\"erino- _ f eet in the midst 
of a 1400 a re re erva ion ,·vhich x ·end hrough the N ew Jerse} 
pine ba rren for r 4 mil o the ea w - the ma2":net '' hich drew 
hou and of u riou pe ator from a rk Philadelphia and 
\\a hin on. n the ay of the fir fiio-ht fully I,. ,000 people were 

r ent a lthouo-h th i muititud pre ina about he vast door- or 
p rmi ted oc a - i nail ·to nter wa literally lo wi th in the cavernou 

epth r the hed, mea ut-io rr o f et long b r _ -6 feet wide, b 
fee high . 

I wa an an xiou mom nt for all , but fo r none more than for 
dm iraJ Joffett who on e\ eral o ca ion had had to fight, both 

wi hin hi D epartment and before Cono-r for the retention of the 
a· h "p program and the completion of th ZR-I . ' ick whales" is 
the term which ome of the con ervative rmed air bjps, but cer­
tain! · that wa no the opinion of the enthu ia ic thou ands ' ' ho, 
in he fading light of that eptember day a\ the maje t ic craft 
lo\dy r i e a lightened, from i cradle float out of the shed, 
u·ded by 39 ailor and mar io and und r perfect control ever 

moment, ca t o-ff, with throbbing eno-ine and ail away into the 
even ing k . It was a ight that thrilled, hat urnmoned tears as 
well a applau e. 

t 6 :-4 that night after a fl ight of e.x:actl} 9 m inute , the ZR-I 
safe! docked . Darknes had crathered and the ' e el was slowly 
walked into her berth a long flood lines of light playino- upon the field 
f rom the roof of the hangar and the 165 foot mooring ma-t . Sub-
equeot inspection of the ship showed tha she was ound in ever 

part. 

rsro s oF \ A.T oRLD-\ A. IDE ERJ. L CoMMERCE 

The flj o-h t was reported in the pre U1roughout the world. To 
look at the

5 z R-I was to see the bigo-es object ever placed in the air 
in t his countr} . To talk with the men who built her and vvho oper­
ated her was to see back of their labor and devotion an idea so big 
that it does not falter at visioni11g the commerce of th e world movino-
w iftly over land and sea-unbroken flight bet\\ een continents and 

journeys around the world in days as compared \'V iLh mo111ths; naval 
warfare in transition, carried on below and above the stu·face as well 
a on it, and decisive. battles . fought far in ad~ance of and high 
above hosti.le capital sh1ps movmg slowly and cautiOusly toward each 
other. 



--------
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J\.1ARINE PowER PASSING FROM S I:. A T A IR 

Naval officers present sa id that marine po"' er i in a period of 
transition from •the sea to the a ir. They poin ted out that t he rigid 
airship promises to displace the scout crui se r as the advance J.ine of 
the fleet. "Admiral J ellicoe," sa id one, "has dec lared that one r io-id 
airship is equal in tactical value to three cout crui ser . The scout 
cruisers cost $I I ,ooo,ooo each and the a ir hip I s than $- 000,00 . 

Scou<t: cruisers, such as the Omaha, have a speed of 30 t 3'" knot · 
the ZR-r of 6o to 70 knots. Their crui sing range i about equal. 
The cruiser commands at the most rso f eet elevation fo r observation ; 
the airship at least IS,OOO. The crui ser strikes and flees; the air hip 
can strike with bombs and escape by altitude or can ret reat rapidly 
to the cover of the aircraft carriers." 

"NEW PHASE OF TRANSPORTATION"-ADMIRAL MOFFETT 

Admiral Moffett expressed intense gratifica tion. In a tatement 
to the Associated Press he said : 

"By what we have done today we have demonstrated that the Navy can 
design, construct and operate its a irships. Th e success of today's fli ght may 
well be said to mark the completion of a new phase of world transpor tation. 
VI/hat the American Navy is most interes ted in is the commercial aspect. Air­
ships in my opinion, are justified to the degree that they work while they 
protect. We are going to try to make the airship work for commerce and indus­
try. On subsequent flights careful check will be made on performance \~ ith 
especial reference to operation costs and these will be made publ ic. We 
believe that by designing, constructing and operating the ZR-r, in the face 
of net a little criticism and certainly much skepticism, we have justified our 
faith. First and last, the Navy feels that, by its initiative in airships, when 
Germany was stopped by the Treaty and France and England hesitated, it 
has contributed materially to the stimulation of the aircraft industry in the 
United States which offers much in the relief of transportation problems and 
which certainly is the basis of our defense in the air." 

MANY LoNG SuccESSFUL FLIGHTS 

Between Sep<t:ember 4th, 1923, and January 17th, I924, the 
((Shenandoah" made between ten and fifteen flights, the longer ones 
being to New York, Boston, Philadelphia, Washington, the Shen­
andoah Valley and to St. Louis, Mo., via P~ttsburgh and Chic~go. 
The distance covered, including the trial flights, totalled po.ss1bly 
10,000 miles. 

The trip to St. Louis during the National Air Races was a 
triumphal tour. City after city paid tribute and countless thousands 
saw in this inland voyage the word of prophecy come true. The 
ship reached St. Louis before dawn and at sun up there she lay, 
motionless as if at anchor, a silvered Leviathan, full of beauty and 
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power making literall of thi old riYe r trading post, and modern 
met ropoli a eaport on the coa t line of the air. On the return 
to Lakehurst ia Chicago he ca rried Admiral Moffett-the first 
im e in the history of the wor ld, it i belie\·ed, that an admiral's flag 

had b en taken into the kie . 

AFELY Rr I K G T A 70-MILE G . .LE 

On the nie:ht .£ Jan ua ry r 6 h a gale blew in from the ea. Com­
mander F. R. :l\1 rary then captain of the 'Size na11doah ' and com­
m anda.nt of <the tation had the hip moored to the ma t. Com-
lander M . R. ierce, Junior Executive offic r and a sroaU crew, 

were on board. hortl after 6 o'clock when the gale had risen to 
- o m .p .h. t he hip' no e wa '· renched out of the mooring rna t. 
Q uick a thought he \Vas lightened and a she plunged and rolled 
·n tbe darkne s of t he torm alma t sweeping the top of t he trees, 
her engines were arted and she wa put under control. It \vas a 
uperb test for men and materiaL The ship was blm ·n about one 

h undred miles and from a point over S taten I land, worked her' ay 
back to •the station by dawn. \d bat aved the uS!umcmdoah" wa , 
fir of all the pre ence of m ind of her officers and the devotion of 
her crew. Next was the performance of her P ackard engines. Had 
the fal tered, all might have been lost. "V hoever heard," said one 
ae onautical engineer, "of a surface ship with her rudder injured, 
her bow crushed and two compartments flooded putting to sea in a 
7o-mile hurricane and, after riding it out return to port under her 
own power! Yet that is just what the 'S itenmzdoah' <lid." 

"SHENANDOAH" DA GHTER OF THE STARS! 

' S henctndoah '-Daughter of the Stars! Never \Vas a name more 
fairly earned than on that wild, starle night when American engi­
neering, construction and navigating kill proved themselves superior 
to the elements. The moment the ship broke away, the Navy De­
partment sent out radio warnings . T he commercial broadcasting 
stations were hushed and millions of persons in all parts of the 
nation listened anxiously through the long hours of the night for 
news of safety or disaster. And great was their joy to learn from the 
operator on board and then from the Lakehurst station, of the 
" She1wndoah i' return. What finer way than this could be imag­
ined for reversing skepticism, awakening indifference and arousing 
enthusiasm for American rigid airships! 

Upon completion of repairs thus made necessary, the "Shen­
andoah," now under command of Lieut.-Commander Zachary Lans­
downe, will probably operate \vith the United States surface fleets. 
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The Lakehurst Station, the ba e of ·the " hena.udoah and oth r 
Navy rigid airships, is now under comma·nd of ommander J. H. 
Klein, Jr., who was formerly sen ior executive officer of the lirigib l . 

THE GER M AN "REPLA EMENT" Am R I P A ' D 

GooD YEA R-ZEP PELI 

It is impossible t o discuss the fact lead ing up to the pr curement 
and construction at the Zeppelin plant in Fried rich hafen , for the 
United States Government, of a c mmercial rig id air hip without 
considering also the purchase by the ood ear Ti re and Rubber 
Company, of the good will and patent right in th nit d ate of 
the Zeppelin corporation. By the first our Government obtain the 
most modern example of airshi p development. B) the econd, the 
American aircraft industry draws freely upon the 'a t and long­
eS<tablished engineering resources and experi ence of the erman . 
And by this arrangement, too, it must not be forgo tten, de tructio n 
of the airship industry in Germany, which was almost inevitable 
under the terms of the Versailles Treaty, is averted and the indu t ry 
finds itself succored by one of the German nation's late enemies and 
thus provided with incomparable advantages. 

Under the terms of the Versailles Treaty, all the rigid airships 
in the possession of the German government were to be deli vered 
to the Allied and Associated Powers. Following the destruction of 
some of these ships by their crews in their sheds, the A llied and 
Associated Powers took the position that Germany must replace these 
ships either in kind or by equivalent material. Most of the European 
powers chose to take their share of the destroyed ships in some other 
material, but each also received one or two rigid airships in accept­
able condition. The United States;, however, having announced at 
the outset that it did not wish any airship, was not allotted one of 
the ships which was in flying condition. Its share was represented 
by damaged ships for which it might receive equivalent material if 
it desired. 

COMMERCIAL AIRSHIP DESIRED OF THE ZEPPELINS 

With the development of the interest in rigid airships, due to the 
approaching completion of the {{Shenandoah/) it was believed desi r­
able to obtain a sample of the rigid airships built by the Zeppelin 
Company. It was accordingly requested that the Ge~man Gov~rn­
ment be directed to replace the two rigid airships to which the U mted 
States was entitled by a single one of the same volume as the two 
which were destroyed. This was objected to, but it was finally 
agreed among the Powers, that the United States should receive, as 
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a replacement for the hip to w hich it had been enti tled and ' ·hich 
had been de tro ed in Lh e German hed::. one large r igid of the vei) 
Ia e t con tr uction o f which the Germa.n migh t be capable. I t was 
laid down however, that this h.ip hould be a civil typ e and not a 
milita r one. Thi hip i omet ime referred to as a '' reparat ions" 
hip but, a ha j u t been e..~plained it i properly a replacem ent of 

the era ft to '' h ich we ~'ere enbtled a poi! of wa r in accordance 
wi h the r a.ille Tr a . ·. 

0 "TRt\ CT DETAJL CO):IPLE-TED IN I NE, 1922 

J1 detail in connection with · he e contract were completed 
the la tte r part of June, I - 2 . The avy D epartment wa appointed 
o rep re ent the nited tate Government in the inspection of thi s 
h ip and to pa on it con true ion and detail s. Representatives 

of he A rm ' ir Ser ·ice were a1 o a igned to the construct ion 
hed at F r ied rich hafen. 

lthough the Allied and Associated Pm, ers, in consenting to 
be man ufacture of thi s airship had stipulated that it m ust be a com­

mercial type, this was a s tipulation pre.ci ely in line w ith t he pre­
dominant merican thought that aerial naviaation m ust be developed 
primarily upon a commercial ba i . Our desire al o, was to have a 
h ip of at least roo,ooo cubic mete rs gas capacity, as thi s ize was 

felt more pract icable in long di stance operation, especially over the 
ea . T o this, however, the other Powers obj ected, and as none had 

recei ·ed a ship of more than 70,000 cubic m eters capacity the latter 
figu re was finally determined upon as the size of the American craft. 

Diplomatic detail s out of the way, t he Germ an Government and 
the Zeppelin Corporation both e..'Cbibited great willingness to co­
operate with the Americans and to provide us with the best that was 
to be had, both in skill and in mater ial. At the time of publication, 
he ZR-3, for so t his replacement hip has been designated, wa·s 

entirely complete and was undergoing brief trial flights in anticipa­
t ion of delivery, under her own power, and by a German crew, to 
the U nited States. 

DESCRlPTION OF T H E z R -3 
The ZR-3 has a length of 656 feet, diameter of go.66 feet, and a 

height of ror.68 feet. It is designe~ 1:o be inflated with hydrogen gas, 
having a capacity of 2,472,000 cub1c feet. In general appearance it 
is similar to the ({Shenandoah," but in detail o f equipment it is totally 
different. The aShena'ndoah" is precisely what it was intended to 
be--a military flying laboratory. The ZR-3 is a commercial vessel, 
capable of transporting at least 20 passengers and a liberal quantity 
of cargo for distances as far as across the Atlantic-or farther. 



PlAN OF" 
CAT ""WALK 

• 
Above-ZR-3 in longitudinal view, showing stern with cover on, network, gas cells, 

ing rings, plan of cat-walk, suspension of power ca rs. 
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U. S . Government's German "Replacement" rigid airship ZR-3 under con­
struction in Zeppelin shed at Friedrichshafen, Germany.-Photo, Goodyear­

Zeppelin Corp. 



l xft- B. F. Goodrich Rubber Company's Airship Va l v ~ . 
f rom engine exhaust, an extremely va luab le 

ureau nf Standards' device to recover water ba llast 
lighter-than-ai r technica l ::tdvance. 
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The hull consists of the familiar ructure comprising main ring 
member , in ermediate ri11g and longitudinal girders. Metals used 
are du ral umin, chiefly, with ome teel . The main r ings in general 
are 49.2 feet apa rt. The accompanyina etching vi uali zes the con-
truction of the hip. ln the upper drawings the ends of the ship 

are shCJwn in ide view. In the n~xt rear compartment the outer 
cover is taken off showi_ng be ne work of wire bracing and narrow 
network of cord , the latter eadying the gas cells. The two next 
ompartment - aoing fo r-ward- are shown in longitudinal section 
h rough the center illu trating the arrangement of the. keel corridor 

in the lower part of the hull . T hi corridor i situated partly inside, 
par ly out ide, the hull structure. It ha t he purpose of strengthen­
inu the huH upport ing the u eful load, fuel and ballast of distrib­
uting these weight , and o f en ing a a means of communication 
bet\ een the di fferent parts of the hip. The other illustrations 
how t he keel or cat-walk, in greater clearne and also details of 
he power ca rs. 

T he ship has five power cars, each of ·which is fi tted with a I2-
cylinder, 400 h .p. specially designed 1Ia) bach motor, of ISOO r.p.m. 

o gearing is used between motor and propeller. Starting is ac­
complished by means of compressed air. 

The fabric of the gas cells and the outer fabric of the hull are 
in general similar to that on the "Sheucmdoah." 

CoM FORT FOR 20 p ASSEN GERS I N T HE CABIN 

Underneath the bow of the ship the main car or cabin is situated 
dose against the hull-in contrast '' ith the power cars, which are 
orne distance down, in order to permit the passage of air. This 

cabin consists of a smaller forward part forming the control car 
and a larger main part for passenger accommodations. 

The control car includes every modern device for the operation 
of airships, wheels for elevators a.nd mdders, engine telegraph, 
switchboard for operating gas valves and ballast tanks, all the in­
st ruments necessary for navigation ; also the wireless station. The 
latter has a radius of about IS6o miles for telegraph and 3IS miles 
for t elephone. The elec~ric current is su~plied by .a generator-driven 
by an air propeller, makmg 3,000 revolutiOns a mmute. The sender 
comprises waves from 500 to 3000 meters. The antenna consists 
of three wires each of about 390 feet length. Sender and receiver 
are arranged within a special sound proof and gas proof caBin at 
the rear of the control car. . 

The passenger accommodations remind one of a cross between 
railway sleeping coach and steamer. The main room is subdivideq 
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into fi ve separate compa r tments, each of whi ch ha two ofas oppo­
sitely a rranged, as in a P ullman car. T he ofa a re 6,0 feet long, 
giving ample room for two people. Each d ouble o fa, or ber th 
section, accommodates four people. The I acks compr i e upper 
berths, the seats lower berths, and curta ins g ive comp lete 1 ri vacy at 
night. During the day tables can be put up betw en the ofa . 

The accompanying etching illu trates the app arance f th i re­
markable cabin. In it will be noted kitchens, pa ntri es, to rage room , 
and toilets and lavatorie fo r men and women. 

ToTAL LIFT OF SHIP r8o,ooo PouNDS 

The total lift of t he shi p, weight of gas subtracted, is about 
87,300 kilos, or 179,240 pounds. \iVe ight of the hu ll , with fin s, rud­
ders and elevators, inside arrangements, outer cove r gas cell , 
valves, rooms for useful load within co rridor , rooms for cont rol and 
passengers, is 28,200 kilos, or 62,170 pound . W eight of engines 
and fuel and fu el tanks, ballast tanks, special dev ices and inst ru­
ments, electrical equipment and landing arrangement i I3 roo ki los 
or 28,880 pounds. U nder such condi tions the u ef ul load will be 
40,000 kilos, 88,190 pounds, guaranteed. Useful load in this case 
means all the lift after the d ead weight of the ship ha been de­
ducted from the total lift. It compr ises gasoline, oil , spare parts, 
crew, passengers and freight. The speed of the craft is to be not 
less than 76 m.p.h ., with all motors running f ull , and a cruising 
speed with 5 motors of 68, with 4 motors, 63; and wit h 3 motors, 
56 m .p.h. With the normal fu el supply of 2 1.2 decimal tons of 
gasoline and 2.4 tons of oil, the ship's radius of action will be as 
follows: 

I. With 5 motors, f ull speed, 46 hours, 3500 miles . 
2. With cruising speed, 78 hours, szSo miles. 

The influence of the wind's direction and strength also wi ll have 
to be considered. But careful calculations show that t he ZR-3 will 
be capable of cruising not only the ocean of atmosphere over the 
United States, but far out into either the Atlantic or P acific Ocean 
as well. 

TIME AND DATE OF DELIVERY 
The exact date and route of delivery of this ship to the U nited 

States will be known by the time of publication of this v_olume, or 
shortly thereafter. The R-34, in its famous trans-Atlantic voyage , 
flying the British flag, in I9I9, covered 3,225 miles. The most di rect 
air line from Friedrichshafen to the eastern coast of the United States 
is about 4000 miles . If storms seem to threaten this route, however, 
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' 
Passenger car of ZR-3 accommodates 20 persons in comfort equal to steamship or Pu llman ca r 

~ 
::r: 
t"Ij 

() 

0 
:s: 
~ 
tr1 
~ 
() 
t-i 

r' 

> 
H 

~ 
fJJ 
::r: 
H 

~ 

S' 



70 AIRCRAFT YEAR BOOK 

when the ship is ready for the trip, the route proba bly wi ll be laid 
down to the south, via the Azore and either Bermuda or th 
Bahamas, a distance of pro bably .- 200 mile . 1!J rk ship ation d 
along the route by the United Sta tes avy will upply the Z R -]'s 
commander with weather data. Fuel and ga can al o be upplied 
at sea, in case of necessity. How lona the trip will req ui re is con­
jectural. R.ecalling the range at a rious peed , it is een tha t it 
probably will take 95 or roo hour . erta inl no time record i to 
be attempted with this-the world' fir t rea l commercial air hi p. 

NET CosT oF SHIP ALO E To U NITED TATE Is $so ooo 

As to cost. This being "replacement" for de troyed poils of 
war, the major cost is borne by the German · overnment. The only 
charge to the United States in connection wi th the con truction, has 
been $50,000 worth of spare parts upplied on our order by the 
Zeppelin Corporation. 

GooDYEAR NEGOTIATES WITH ZEPPELI 

The Goodyear Tire & Rubber Company, whose contributions to 
airship development and construction, have extended over a long 
period of years, was approached by the Zeppelins immediately after 
the ' Armistice with a view to entering into some sort of arrangement 
whereby our extensive financial and industrial resources, and above 
all our free political action, might be joined, in this country, with 
the prestige and skill of the Germans. Harry Vissering, of Chicago, 
acting on behalf of the Zeppelins, contributed much to the protracted 
and at times very difficult negotiations over the "replacement" ship. 
Construction and delivery of such a ship was mutually desired by 
the Americans and the Germans, but it is not quite certain that this 
arrangement met at all times with the hearty support of the other 
Allied and Associated Powers, intent upon their own airship pro­
grams. 

At length, following a visit to Friedrichshafen by E. G. \ iVilmer, 
chairman of the board of the Goodyear Tire & Rubber Company, 
P. W. Litchfield, Vice President, and W. C. Young, manager of the 
aeronautics department, together with Mr. Vissering, the Goodyear 
Company, made this statement: 

"The Goodyear Tire & Rubber Company makes the following announce­
ment with reference to negotiations just concluded with the Zeppelin Com­
pany. A new company, subsidiary to Goodyear, will shortly be organized for 
the purpose of manufacturing lighter-than-air ships and all requirements of 
that branch of aviation. The new company will be managed and controlled 
by Goodyear, and the Zeppelin interests will receive a minority interest in the 
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compa 1y in c..x hange for their paten• r ights and the ervice- of their technical 
·aff. There ha been no payment ot cash by Goodyea r to Zeppelin, and no 

ca h con id eration is io\·olved in t.he acqui ition o f patent rights . The sole 
compe.n a ion t Zeppelin is a minori _- in re a ur ing to them an equitable 
sha re in h r ults o f the bu ine . 

Th oodyear Tire & Rubber Co npany has long been ti1e leading 
producer in thi 'country o-f lighter- t.ban-air craft and the princi!}al source 
i'rom wh ich he O\·e.rnmen has ob·a.ined it n on-rigid aod emi-rigid ships. 
The company i in fact today ervi ng bo h the Army and the avy in this 
capaci y. ¥\ ith th adven of the fuJI-rigid air hi!} and the results accom­
pl'shed o,·er the world with thi t:ype of vehicle Goodyear resolved that its 
abiJi · ~· o mainta in its po ition a I ading producer of lighter-than-air craft 
wo ld d pend on its ability to ucce fully produce fu.ll -rigid ships. In the 
piri aJ o o f k e ping thi s country iully abreast with world-development in 

lighter-than-air rigids Goodyear r e olved to supplement it own technical staff 
wi the be technical x !}Crieoce ob a·oable in the w rid. 

The Z pp in ompany which i now building a reparation ship at Fried­
i.ch hale.n for this G vernme.ot, eeme.d unque tionably to offer an opportunity 
h'cb could n be dupl icated elsewhere. They had pioneered lighter-than-air 

d velopme.nt for o,·er twenty years and had studiously built up a , olume of 
eclu ·cal C:Xl>e.rience and a staff f expert superior to any other. Their 
chi ' ement re eived world r ecogni tion ju t prio-r to and during the last 
-ar wh n many h ips were turned out and operated ' ith outstanding suc­

ce e i eluding the commercial and ale ransportation of many thousands 
of pa senger . 

''The Treaty of ersailles ma -e it impo sible t continue either the con-
str ctjon or commercial e..xploita ·on of air _h ip" in Germany and the negotia­
'ons j u concluded by Goodyear rna ·e i po sible to t ransfer to America 

all the benefi and xp r ience attained by the Zep(}Clins during their long 
s gle in e-xper iment and research. 

"The pra tical successes of lighter- han-air av1abon are more readily 
ac ep ed in Europe becau e of i d o er contac with the startling results 
already achieved. Confidence in this cow1try is rapidly growing with the 
performance o f the 'Siu!11andouh', and ti1er i- every reason to hope that 
America may now assume a leading and perhap a dominant position in 
the introduction f rigid air hip~ for both military and commercial use. The 
arrangement ju t consummated assures to Goodyear exclusive rights in the 
Cni ed tate and Canada and therefore does not preclude formation of a 
similar industry el sev, here. The que tion a:; t whether we shall lead in this 
li.ne therefore depends on the aggressivenes \\---ith "hich the American industry 
is launched and conducted. 

"Goodyear management is confident that the day of aerial transportation 
i at hand and that rigid airships will soon demonstrate their practicability 
for long distance use on both land ~d sea, .and with that confidence is now 
preparing itse lf to meet the countr?' s reqUtr em:nts for that type of craft. 
A thoroughly balanced and expenenced techn1cal staff will be at work 
at Akron within sixty days prepared to co-operate with the authorities at 
Washington and any other r esponsible interests who may desire to embark 
upon definite constructive projects. Goodyear intends to advance the cause 
of this new industry along sound, conservative lines, and it will be enlarged 
just as far and just as rap·idly as r esponsible interest in this country. will 
permit." 

6 
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In accordance with the abo ve, the Goodyear-Zeppelin Corpora­
tion has been formed, with the follo wing officer : E. G. \ "i lmer, 
Chairman of Board; G. M. Stadelman, P resident; P. . Litchfield, 
First Vice President; E. A . Lehman, ice President in barge of 
Engineering ; P. H . H art, T reasurer, an d C. A . Sti ll man, ccretary. 

AIRC RAFT D EVELOPMENT CORPORATI 

The A ircraft Development Co rporat ion, of Detroi t, .1i h. wa 
organized in June, 1922, fo r the purpo e o f deve loping, manufac­
turing and operating lighter-than-aircra ft. The acti iti e of the 
organization were directed prima rily to the development or a com­
mercial airship in which the public would have confidence. 

Such an airship must be : ( r ) F ireproof; (2 ) \ eatherproof; 
(3) Durable and permanent in structure ; (4) avigable in prac­
tically all kinds of weather; (5) E conomical in the u e of buoyant 
gas and ballast. 

Realizing that the problem presented is not one of production or 
one of sales, but a problem of a strictly enginee ring nature, the cor­
poration secured the services of leading lighter-than-aircraft talent 
in the country, headed by Ralph H . Upson, former chief eng·ineer of 
Goodyear Aeronautical Department, and four times winner of 
national and international balloon races. 

Around Mr. Upson has been built an engineering staff compris­
ing some of the foremost engineers in the country. W ith the most 
expert engineering skill as a basis on which to build, and assured of 
financial support, the engineering staff was given free rein to des ign 
an all-metal airship answering all of the requirements specified above. 

After two years of experimentation, much progress has been 
made in mastering the engineering details of America's first all-metal 
airship. "The Engineering Department," reports Mr. Upson, "is 
now prepared, so far as design is concerned, to build and deliver 
within one year, a small metal-clad airship, less than one-twentieth 
the size of the {(Shenandoah." It will be capable of employment for 
mail service or pleasure, over useful distances with loads of re­
spectable size, at an operating cost for fuel comparing favorably 
with a seven-passenger au1omobile. This announcement is the re­
sult of the following progress: 

1. "The general theory of the metal-clad a irship has been mathematically 
and experimentally proved. M etal construction is apparently superior 
in almost every respect, both for ships fill ed with hydrogen and with 
the non-inflammable helium. 

2 . "The preliminary design of an express airship of I,6oo,ooo cubic feet 
capacity, showed greater load carrying efficiency and much better 
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s peed tl1 an the somewhat larger 'ShenDildoah'. \Vith standardized 
construction, the cost would be not more than one-tenth that of the 
b ig N a vy ai rship. 

"T he design fo r a blimp size (8o,ooo cubic fee t capaci ty) metal-clad, 
r igid a irship shows a performance better in most respects than a 

imila r size non-r ig·id fabri c sh ip. I t bas been decided to proceed 
with U1e cons truction of th ·s size hi p. 

4- 'T he st ress analysis of th structure of this shi p bas been worked 
out and checked by p ract:ica1 water-inflated tests of a sm2U scale 
model. The a verage safe ·y fac or i t hree times grea ter than that 
of the ' ll emmdoa/1.' 

• erod)'lJamic qua lities, tested in tJJe a \•y \" in d tunnel at \Vashington, 
shO\"\Ied ma.rked improvement over the best figu.res previously known. 
T he sta bi lity is nearl y double and the huH resistance (which decreases 
speed ) is about haH that of ilie ' henam:Joah' in p.ropor tion to size." 

F ollowing are the officer and directors of the Airc.raf t Develop­
ment Corporat ion : President, Harold H. Emmons, President, De­
tro· t B oard of Commerce ; F irst \ ice-President, C. S. Matt, \ice­
Pre ident, General Motors Corp. · cond -ice-President, Vm. B. 
Ma o, Chief Engineer , Ford iotor Compan · ; Secretary, Charles 
A . Parcell of C. . Parcells & Company ; Treasurer, Eugene W . 
Lewis President, The Indu tria.l Bank; Chief Engineer, Ralph H. 
-pson; General Manager, Carl B. F ritsche; AI~~ Dow, President, 

Detroit E di on Company ; Edsel B. Ford, P resident, Ford Motor 
Company ; C. F. Kettering President, General Motors Research 
Corpora ion ; Mason P. Rumney ice-President, Detroit Steel Prod­
ucts Company; vViUiam B. tout, President tout Metal Airplane 
Company. 

AIRSH IPS I NCORPORAT ED 

A s has been stated, Airshjp Incorporated, of Hammondsport, 
. Y ., contributed to the constru tion or t he U .S.S. " S hetla·ndoah." 

In addition to the cordage nets around the balloonettes, they were 
ommissioned, after the trip in the January storm, to construct four 

new " aS cells for the Navy Department. 
F~r the Air Service of the Army, Airshjps Incorporated corn­

pie ed in 1923 the largest non-rigid airship in the world. It is known 
as the R N -I. It is 262 fee t long and more than 48 feet in diameter. 
It has a gas capacity for hydr o.gen. or heliu!ll of 325,000 cubic feet, 
can lift 2 I ,ooo pounds and mamtam an alt1tude of ro,ooo feet. It 
is pr imarily a fighting ship; and is equipped with bombs and machine 
guns. From the cabin, which is 55 feet in length, a gun tunnel 
extends upward through the hull to a fighting platform on top. This 
platf orm accommodates a machine gunner and two observers. A 
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crew of twelve officer and enli ted men will operate the R - r. The 
RN-r is powered with two 400 hor epower Liberty engine , wh ich 
give it a speed o f 6o miles an hour. T he envelope of th air hip i 
made of special 3-ply rubberized balloon fabric wi th an outer coatinu 
of aluminum-in all 6,000 yard o f fa bric were u eel t uether with 
300 gallons of special rubber cemen t, o ooo fe t of tape an I - ,ooo 
feet of steel cable. 

Airships Incorporated, a is narrated more full y in hapt r \ , 
also during 1923 built and fl ew a motor balloon whi h wa u eel f ­
fectively in interesting experiment in combat in the g) p y mo h. 
This is the smallest twin-engined dirig ible in the ni ted tate being 
but ro8 feet long and 30 feet in diameter at the large ection. 
Power is provided by two 75 h.p. \A, right radial enuine , fitted on 
outriggers. It contains 50,000 cubic fe et of ga ·. 

B. F. GooDRICH RuDDER Col'>>rPA Y A crr viTIE 

An important contribution to lighter-th an-air development wa 
embraced in the Gammeter Airship Valve. The mechani m is auto­
matic. Action is sensitive, since practically all friction is eliminat ed 
by use of rocker anns. An emergency closing device, posi tive in 
action is provided for, so that the pilot can hold or clo e the valve 
from the control board of the airship. It is manufactured of mag­
nesium alloy developed by the Aluminum Company of America. 
The total weight, with magnetism, is about 17 lbs . 

. . . 



A bo- c- Ul· t iss a irplane , showing hopper with which fir ' t cotton dusting 
wa done. Bl'Low-B. R. Coacl , head Delta Labo ratory, Southern Field 
C ro p Inv es tiga tions, and Master Sergeant W . M. McConnell, U. S. A. S ., 

chief dusting pilot. 



Above-Dusting cotton fields with calcium arsenate. Below- No te how 
dust envelops the plants.-Photos, B. R. Coad. 
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OLL OR TIN G wi h th - rm · Air ervice, the Depart­

, ment of g r1culture ha made impre ive progress in the 
u iJi zation of aircraft. The cotton boll \"" eevil and leaf worm 

in T~-xa the gyp y moth in ew England, and the locust in the 
P hill "ppine I lands are being ucce shtlly attacked from the air. 

i rcraft at the ame time give promi e of e..'\:tending the scope of 
the crop estimator and making his reports more accurate. 

PRE. 0 OF TH E OTTO N BOLL\ £EVIL 

I n I 3 the boll wee il appeared in the otton fiel ds near Browns­
v il.le Tex. Y ear by ear it ha pread unti l toda its harmful effects 
are to be noted practical! tbrouo-hou t the outh. During the last 
ix year -, lo s to the cotton planter hrough the boll weevil and its 

companion pe t the leaf 'i\ arm has a eraged $6oo ooo,ooo annually. 
From the Delta Laboratory of the Bureau of Entomology, De­

partment of gricul ture, at Tallulah La., the Southern Field Crop 
lnve tigation , under direction of B. R. Coad, has been endeavoring 
to fin d an effective means of controlling, if not exterminating these 
pest . 

The compounding and whole ale manufacture of calcium 
arenate, together ·with the development and production in quantity 
of g round distributing machinery placed in the hands of the planters 
a fai rly effective weapon. Mule-drawn machines, operated by 
negroe , plodded through the fields at night and dusted the plants 
\ hen the foliage was wet with dew. \ herever the poison adhere{}, 
it did the work, but there was much wastage and the high cost of 
the powder-20 cents a pound-together with the slowness of the 
p rocess and the growing scarcity of labor-turned the thought of 
the Government scientists to discovering more practical means of 
wholesale application. 

SciENTISTS TuRN To ArR SE.Rv rcE FOR HELP 

The experiments of the United States Air Service in Ohio in 
1921, when the dusting from the air of a catalpa grove destroyed a 
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plague of caterpill ars, prompted i[r. Coad to reque t a si tance. 
Accordingly, August r st, 1922, two Cur tiss plane , \vith · ·right 
engines we re obtained from Ma.xwe ll Field, Montgomery, \.I a. 
These were piloted by L ieuts. G. L. Me eil and Cha rle T. Skow, 
the latter being shortly replaced by L ieut. L. C. imon . For a time 
a photographic plane piloted by L ieut . L. P. Arnold, with Lieut. 
J. N. McDonnell as photographer, was also assigned to M r. Coad. 

Scientists in the Department of Agriculture, upon who e conclu­
sions rest the guidance and protection of agr iculture, mu t be con­
servative and Mr. Coad 's plan was to determine, fir t if du ting 
from airplanes was effe ctive, and second , if it was practicable, from 
both the standpoint of economy and hu man safety. That the De­
partment, after two years of caref ul exper imentation, ha actually 
purchased specially des igned and constructed planes of the Huff­
Daland type and is extending its ae rial dusting operat ions is proof 
of primary success and would cer tainly seem to hold interesting 
prospects for the application of aircraft in a new and useful field of 
vast extent. 

AviATION M A K ES AN EcoN OM IC CoN T RIBUTION 

The comprehensive account of the trials, as set for th by Mr. 
Coad in Bulletin No. 1204 of the Department of Agriculture, con­
stitutes an important addition to the literature of aviation as an 
economic factor. Mr. Coad's first problem was to devise an effective 
hopper. His second attempt, while sufficient for immediate purposes, 
is now being improved upon and with its development, along with 
the procurement of a new type of plane, it is expected that the possi ­
bilities of aerial dusting will be greatly increased. 

Experimental flying was continued on into I923 . Mr. Coad at 
first rode in the planes as a passenger and operated the hopper, but 
he felt that he could study the problem better if he were able to 
pilot, so he learned how to fly. Operations during I923, therefore, 
were under his personal direction. The Air Service detachment at 
the station included Lieut. John B. Patrick, Master Sergeant Wil­
liam M. McConnell and Privates W. D. Bridges and J. W. Holley. 
Mr. Coad also had the assistance of E. Johnson, a mechanical engi­
neer attached to the Department of Agriculture, who applied himself 
to the problem of designing and installing hoppers for the poison. 

FLYING IN THE HEART oF THE CoTTON CouNTRY 

The Mississippi Delta region is the heart of the cotton country. 
The great plantations are operated in many instances by small tenant 
farmers, who alternate corn with cotton. Much of the area is 
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drained ''amp land and thus, with the remnant of standing cypress 
and other timbe r pre-ent a real problem t o the fl ier. As against 
hi handicap to treatment from he air t here is the fact that ground 

du ting can be done only at nigh t when the dew is on the foliage. 
In wet '' eather, the machine cannot be dr agged through the heavy 
fie ld . In wet weather al o both the weev:i l and the worm flourish. 
B u he airplane, independen of earth requiring only a good land­
ing fie ld and operat ing effectively benveen dawn and 8 o'clock in 
the morning under all the 'i\ iod conditions et noted, seems to have 
ar the greater \ orth. 

Given he proper machine and engine of ufficient power, Mr. 
Coad found it to be safe and f ea ible to fly back and for th across 
the field at heights of 25 to '"O feet. T here was a question as to 
whether the powder would settle even from this low altitude, and, 
if it e tied '' hetber it would tick. "The fi rs t flights," he writes in 
hi report "furnished an absolute urprise. It was found that when 
he calcium a rsenate was dropped from the plane it was immediately 

broken up into a circular cloud which was qu ickly blown down 
among the plants . This was obviou ly due to the tremendous rush 
of air pa t the plane and the additional blast created by the pro­
peller." F rom the results of anal rses, it was p roved that "an aston­
i hing amount of the poison adhered to the plants over a very wide 
path un der a tmospheric conditions such that it would be considered 
absolutely impossible to make the dust stick to the plants with the 
present ground dusting machines." 

C oMPARATIVE CosTs THE S AME-PLANE MoRE 

EFFICACiou s AND E coNOMICAL 

The average groun d dusting machines, drawn by one mule and 
operated by a negro laborer, cost $300 each. One machine, under 
the most promising conditions, can dust only 75 to roo acres during 
th e three-months' season. The useful life of this machine is from 
three to three and one-half years. Mr. Coad has worked out his 
aerial dusting with a unit of three airplanes, an average of one and 
one-half being in the air four hours a day, five days a week for three 
months, and one and one-half on the ground in reserve. This unit, 
in a single season, will dust 15 ,000 acres. O ne airplane thus replaces 
so ground machines, representing an initial investment of $IS,()(){). 

A careful check-up by Mr. Coad indicates that the life of the 
plane and the ground machine will be about the same and that main­
tenance and repairs on an airplane will be no more than on the 
ground machine it displaces. But it is in the economy of operating 
costs, both as to motive power and distribution of poison, that the 
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airplane excels. Mr. Coad in e.xper iment with rmy plane fir t 

Curtiss JN's and late r De Iav il ands, extending O\ r t wo ear., ha 
found that the cost of fuel, etc., and pay of 1 ilot and mechanic, 
total one-half of the man-hire and mule ' alue required b the "'O 

ground machines. 
Of greater importance than the above i. the labo r feature. In 

order to operate 50 ground machine , the farmer mu t k ep IO to 
rro mules, representin o- an inve tment f ~ 1 0,00 t rs ,oo , and "'4 

laborers, one on each machine and fo ur on suppl wa on . It i 
growing increasingly difficult to obta in thi labo r, and due to it un ­
satisfactory character, more costly to super i e it ffectiv I). 

$I6,ooo,ooo IN SEA o 's Du n o LD E AVED BY 

u SI TG - IRP LA ES 

In economy of poison -distribution the airplane xcel . Thre -
fourths of the total expense of du ting i repre ented by the co t 
of the poison. The airplane use only three-fourth the quan tit · 
used by the equivalent in ground machines, and eli tributes it more 
effectively. Calcium arsenate cost 20 cent a pound on the farm . 
Four applications are made during the sea on. In 1923 2 ooo,ooo 
acres were dusted. Airplanes could thus have effected a total. saving 
of 8o,ooo,ooo pounds costing $I6,ooo,ooo. 

Mr. Coad states that the utility of the airplanes has so impres eel 
the farmers and bankers in the region of hi s experimental station 
that a number of proposals have been made for commercial backing. 
The Department of Agriculture, however, desires to experiment 
further with special flying equipment, which is now called for, before 
mapping out an operating plan for civilians. 

Of the 38,ooo,ooo acres of cotton planted in I923 it is estimated 
that about one-half could have been effectively dusted from the air. 
The ·other half is in hilly country and in narrow valleys and can best 
be dusted from the ground. There is thus no conflict between the 
manufacture of ground equipment and air equipment. As a matter 
of fact, the farmers have been unable to obtain ground equipment 
fast enough, although the 2,000,000 acres dusted in 1923 represented 
the purchase of several millions of dollars worth of ground machines. 
There is thus apparent a prospective market for dusting planes 
running into considerable sums. 

EXPERIMENTING WITH AIRSHIPS TO wAR ON THE GYPSY MOTH 

Just as the boll weevil, crossing the Texas border worked its 
destructive way north and east, so another alien pest, the gypsy 
moth, has spread south and west from the New England States. 
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The D epartm nt f - gr-icul L rein I9- ouaht to utilize aircraft 
in combatin hi menace which in but a fe"'' tate had already cost 
he public many million of doUar . r- ooo ooo having been spent 

for p ·o ect.i on in Ma ach u e t alone. 
The ir . et- ·ice detailed to the .Depa."tn1ent the . S. lviotor 

a loon, con truc ted I y ir-h·p I co poratecl of Hammond port, 
E xperiment wi h plan in he caterpil.lar infe ted catalpa 

of bio and · n he Lmri iana otton field had established the 
e e ti veo of the plan bt it wa f It tJnt the abi11 ty of the air-
hjp to ho\ r hould be utilized '' 1 du ting the "top center" of 

o rchard and '' ood lot tree in which the gyp ·' t~oth had appeared. 
Th - . M . . ,,.a a . embled at :M Cook Field Dayton 0., and 

Hamm nd port wh it ?. c qllipped b Airsh.ip 
In or po rat d, n July .)rd . n J uly 4th it wa fl own to Henniker 

H ., wh re D partment e..~p ri_m n w re unci rta.ken. 

YPSY MoTH' B. LLOON MALLE T T "HN-ENGIN ED DIRIGIBLE 

The . Motor Balloon i t he maJle t twin-enained diri!rible 
in .. he n ited tate , being ro8 feet loncr and '"'0 fee t in diameter at 
the ]arae t ction. Power i prO\ ·ded by h\iO 75 h.p. \1\ r .ight radial 
encrine fitted on outr iagers betwe n whjcb is in tailed the hopper 
contail1 ing 400 pounds of in ecticide. \ fan operated by the engine 
blow the poison out and down a- the hip hovers or moves slowly 
over the tops of the tree . The l\1otor Balloon contain so,ooo cubic 
ieet of h drogen gas and is equipped w'th telephone cable for com­
m unication between the pilot and the en tomologi t on the ground. 
The hape of the bag i new, the envelope being e pecially designed 
o a to afford easier control ·with mailer urfaces. The passenger 

and cargo car is swung in the center. It j- r 6 feet long, 4 feet deep 
and 2 ~ feet wide. The trip of 400 mile from Da ton was made in 
9 hours flying time. lVIa jor H. A . Strau swa-the pilot. 

D. F. Barnes and L. J. Brigg , of the Bureau of Entomoloay, es­
tablished a base at Henniker, where the Air Service also had airship 
fuel and supplies, including containers of h ·drogen gas. The experi­
ments continued over several weeks . Trouble was experienced with 
the hopper, but the adaptability of the air h ip to travel slowly over 
an orchard and dust the moths in their nests was thoroughly demon­
st rated. The Department is c-ontinuing its attacks on the gypsy moth 
in collaboration with the Air Servjce. The trials impressed the 
Entomological bureaus of the state governments in New York and 
New Jersey, the latter so much so that Thomas ]. Headlee, ento­
mologist, is planning to use aircraft against the gypsy moth. 
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FIGHTING THE PHILIPPI NE L OCUSTS FRO::'li THE • I R 

The latter part of I923, a plagu e of locusts visited the Philippine 
Islands. Crops in which millions of dollars of American capi tal are 
invested were threatened. The in ular government _ ei zed at one 
upon the instrument best-suited to comba t the insect horde-the air­
plane. 

Once again t he A ir Sen ice w a ked to help. A co-operative 
arrangement was entered into by the ir Service, the civ il govern­
ment and the Philippine Trust Co ., as t rustee for the Mindoro 
Sugar Co. Experiments were conducted under the direction of 
Lieut. Harry Weddington, nea r San Jose, Mindor o, about 190 miles 
south of Manila. 

Operations were started October ISth, 1923. Six field s were 
established, covering a radius of approximately roo square miles. 
The entire area was first photographed using an oblique camera. 
Camps were established at each field and personnel detailed for 
insect control to work in conjunction with the airplane. Supplies 
and quantities of the poison powder-calcium arsenate-were on 
hand at each camp. 

THOROUGH DESTRUCTION BY WINGED PLAGUE 

Lieut. Weddington's report is fascinating. From Camp Nichols, 
Rizal, he obtained a DeHaviland for photographic purposes, and a 
Curtiss JN-4-D, with OX-5 engine, which latter plane he equipped 
with a hopper for scattering the powder. When he got his equipment 
ready he found that 24 different sectors were affected with the 
plague, the locusts ranging in all stages from eggs in the ground to 
fully matured insects. Neither he nor his men knew anything about 
entomological work and neither the locust inspector of the insular 
Department of Agriculture nor the chief engineer of the Mindoro 
Sugar Company knew anything about flying. So first of all there 
had to be mutual study. 

For those who have never seen a plague of locusts it is difficult 
to appreciate how thoroughly effective is the work of destr uction. 
In the Philippines the pests breed in the mountains. Four days after 
they hatch out they move down, eating as they go. They remain in 
one spot until every vestige of vegetation is gone. Then they some­
times lay their eggs, if the location suits their instincts, or continue 
their travels. The locusts, being swiftly moving, and traveling lit­
erally in clouds, the Philippine planters had been unable in the past 
to make much headway in their efforts to counteract the insects. 
When in mountainous territory, the locusts breed in grassy knolls; 
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when in the lowlands, they select open flats . Rarely do they breed 
in brush or timber country, but f requently in tall cogan grass, 
wh ich make more difficult urface methods Qf combating them, 
but which facili tates u e o f the airplane. 

E ERY I NSE CT KILLED I.K D USTED AREA 

Lieut. \1\ eddington's repor t indicates that three trials with hop­
pers and blower to distr ibute the calcium arsenate were made be­
ore the right equ ipment was devised. T his was a combination of 

a McCook F ield design, the p ractjcaJ suggestions of the sugar plan­
a ion engineer and the officer's own ideas. A wind driven pro­

pelle r wa s ubsti tuted fo r an electric motor and thjs was found much 
more effective. 

D usting was carr ied out under various condi tions and at various 
hou rs. A erial scouts reported the location of the insects and also 
the per iod of their development. ' hen the poison was distributed 
at e ening, after the pests had settled fo r the night, only 50 per cent. 
destruction resulted. But when their ne...'< t day's flight was antici­
pated a nd the vegetation thoroughly dusted, every insect was killed. 

Flying conditions were not easy. Dusting bad to be windward, 
and, as in the case of cotton field dusting, the plane sometimes had 
to fly low. But there was no trouble and practical results were 
obtained of great financial value to the planters and scientific worth 
to the government. 

FIN DS AIRPLA N E EFFECTIVE A ID TO SUGAR PLANTER 

Lieut. 'vVeddington summarizes his conclusions thus: 
" The airplane can be used effectively against the locust, when it is in 

he hopper stage. 
"A slow plane is the most effective due to the terrain. 

" The airplane is invaluable for transportation of men, food, supplies and 
-poison to isolated points in a few minutes, whereas it requires days with the 
c.arabou, the usual method of transportation. 

" The airplane is very effective for patrol duty in covering large areas 
and locating the locust. 

"The majority of breeding places can be located from the air. 
"The airplane can distribute poison more thoroughly, covering large 

areas much more economically than can be accomplished by other means." 

AIRCRAFT AS AN AID TO CROP REPORTING 

Closely allied to the phases of entomological work, presented 
above, is the use of aircraft as an aid to crop reporting. The suc­
cessful application of flying at the Delta Laboratory led Charles E. 
Gage, in charge of Field Service, Division of Crop and Live Stock 
Estimates, to undertake investigations. 
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"The firs t sugge ti on to u ·e a iq lane in cro1 
was m ade by Colonel ochrun, F i ld ent for hi 
turn from F rance," wri tes l\1r. ·age. " 1 he ol ncl ma le a fli o-ht 
in Ohio to observe the condi tion of wint r wheat and ry . 1y rec­
ollection is tha t he uo-gested the u e of I h t o- ra ph . The " hole 
proposition to use airplane in ur \\ rk au d th \ a h ino-ton 
office to smile, as the hu man race ha alway . mi l d a t n w idea it 
was not prepa red to apprec iate. I am convinced that here wa 
absolute merit in Co l. ochrun'. u o- t ion bu t we did not wa k 
up to tha t fact until w ithin recent months." 

In April, 1923, M r. Gage v i it d fr. ad a t T allulah and made 
a number of fli gh ts. " Mo t of the fie ld ," h r p rt d ' could be 
determined wi thout d ifficul ty from the 50 00 f ot level and with fair 
r esults at 7000." In . eptember ther fli gh t were made, thi time 
in company with K . B . Gardner , of the o t of Marketing Div i ion. 
Cotton, corn, hay and pastureland could 1 e identi fied. v knm ing 
the altitude at which photograph a re ta ken and the f oca l length of 
the camera, and wi th the a id of a planimeter which mea ure in 
hundredths of an inch the a rea photographed the scienti - t are able 
to ca lculate crop acreages. In a three hours' fli o-ht it \ ·a po ible 
to ·observe 400 to soo square mile of crops. -iew ino- fie ld over 
considerable territory has led to the conclusion that a ir travel affords 
unequ~lled possibilities in getting first-hand impress ions of tand and 
condition. The fi elds li e spread out before the crop ob erver, as 
the pages of an open book, and are easily r ead . Looking elm\ n on 
the crops the observer is impressed not only by the condition and 
stand, but by the cleanness or otherwise of cult ivat ion and the mois­
ture condition of the soil. W ith these things in m ind and considering 
the great amount of territory that can be covered in a day, t he pos­
sibilities of airplane travel may be understood. On one t rip M r. 
Gage proceeded in an indirect -vvay fro m Tallulah to Greenville, 
Miss., and return. The first half of the trip was made over the del ta 
country between the Yazoo and Mississjppi rivers. The return was 
over the southeast corner of A rkansas and northeast Louisiana. 
The distance travelled was about 250 miles and the time consumed 
3 hours, including a stop at Greenville. "It would seem," states Mr. 
Gage,· "that this mode of field inspection should be pa rticularly useful 
in connection with crop damage investigations, such as flood, hail, 
insect, etc." 

In· commenting on the results thus far obtained, M r . Gage re­
ports : "The possible · application of aerial photography to acreage 
estimating js of interest from· s'eyeral st andpoints. First and most 
important, is the fa-ct that the lens has no personal bias. It records 
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Above-Locust infested sugar plantation territ01·y in P hili pp ines du sted 
by army airplanes. B elow--Motor Balloon of Airships, Inc., Hammonds­
port, N. Y., used in air war on gyspy moth.-Photos, U. S. Air Service. 
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h fa t pre ,,-j hout recour e to a more or less fickle 
memory and wi hou prejudice. The len i not concerned with 
the fu ure cour e of pri or the po ible effect of its verdict on 

it hampered b · any un onsciou tendency to 
ov r o r under- at ·he fac . \\' hatev r informat ion it may be 
ound prac i able to obtain ·wi th the camera therefore may be con­
i ered fr e from tha trouble orne fac or known to the statistician 

a 'bia . 
'Of qua l importance i::. the rapidi wi th ·which a photographic 

ample' ma · be tak n. Modem ai raft camera take films in rolls 
o r- teet. F light i main ained a to 100 miles per hour, so that 
1o a re lat ive!) hort pace of time a ·ate ma} be photographed in 
c:ro - e ion the ~- id . h of the ro ~ - ec ional vie' depending upon 

e focal 1 no-th of the am ra and the altitude maintained. These 
ame factor , 1ikewi determine the - c.:Lle upon \vhich fields are 
ho,Yn and whi h mu be u ed in ompu ing area ." 



CHAPTER V I 

F OREST AIR PATROL I r F OUR YEARS DI SCOVERS EA RLY 
4000 F I RES I N CALIFORNIA A D OREGON A D T HUS SA ES 
MILLIONS OF DOLLARS- "EW AIDS I fAKI "G TOPO­
GRAPH IC MA PS-AIR PLA ES I MI NE RE CUE \ ORK­
PRACTICAL WORK FOR FEDERAL RESE RVE BOAR D B 
CARRYING GOLD TO THREATE NED BA K-AIRCRAFT TO 
COMBAT AIRCRAFT USED I N SMUGGLI G RUM AND ALIE 
-;LIFE SA VI G PATROL 0 LAKE W ASHI GTO . 

0 N February 6 th , 1924, the Forest Service, Department of 
Agriculture, advi sed the Chamber : 

"A n appropriat ion of $so,ooo fo r a irplan e patrol was asked by tbe 
Forest Service last year, but th is was stricken out by the Budget Comm ittee. 
We were, therefore, unable to carry on thi s work. O ur a ppropriations for 
next year also included $so,ooo for thi s purpose, but it was agai n str icken out 
by the Budget Committee." 

For the lack of $50,000, the public consequently has had to pay 
millions of dollars through the loss o f standing timber in fi r es which 
the Forest Air Patrol could have observed soon enough to have 
enabled the ground crews to get them under control. 

' . 

FoREsT FrREs DESTROY MILLIO N S OF DoLLARs' WoRTH 

OF TIMBER 

For the following review of the Forest Air Patrol, the A ero­
nautical Chamber of Commerce is indebted to Major H . H. Arnold, 
who, as Air Officer of the Ninth Corps Area, had general super­
vision of this work for a number of years: 

The forests of the United States cover approximately sso,ooo,ooo 
acres. The estimated total stand of this timber is 2,8oo,ooo,ooo 
board feet . Approximately 27 per cent. of the total forest area of 
the United States is under Government ownership and comprises 
the National Forest, National Parks, etc. Within these National 
Forests there are some 21,179,000 acres under private ownership. 
The timber, itself, together with the income received from pas­
turing millions of cattle, horses, sheep and goats, makes the National 
Forest and the other timbered reservations one of the greatest nat­
ural resources possessed by this country. The total value of the 
timber in the forested areas of the United States is estimated at 
$6,ooo,ooo,ooo. The annual revenue from the National Forest is 
approximately $4,ooo,ooo. 



FOREST A IR PATROL ss 
The -nited tate leads all o her countries in the number of its 

forest fi re for there are more than 2 ,ooo fires annually in our 
ountr ·. In addi · ion to the lo of life incident to these disasters, 

m any million of do!Jar worth of timber, crop l.i e stock, buildings 
a nd impr vernent are lo t therefrom . D epending upon the kinds of 
tr e fifty to i.x t yea r are requi red for reforestation of areas 

ripped of thei r timber. Fore t fires if not immediately and effec­
tively d alt \vith rna) develop into genuine appalling calamities. 

FoREST AJR PATROL TARTED IN 1919 

In r r the D i trict Forester in Cal ifornia requested the Air 
er ·ice to co-operate by e~tabli hing aerial lookouts. In spite of u.n­

at:i factory flying equipment r egular patrols were carried out from 
1 . La rsen to the Mexican border. Here is the summary for 1919: 

Distance covered .. .... · · · · · · · · · · · · · · · · · · · · · · · · · · · .. . .. ..... . 235,000 miles 
F ires discovered and reported .······· ····· ····. · .... .. . . ..... .......... 550 
Planes in use dail y .. .. .. .. ... ··· · ··· ·· ···· · · ··· · · · .. . .................. 12 

o gratifying were t he result:, in 1919 that both the forestry 
e.,~perts and the Air Sen ice hoped to continue the work along the 
enti re e t coast in 1920. But penni sion and funds , ere avail­
able only for California. However, .fires in Oregon became so disas­
trou that air protection \Vas summoned and by the dose of the year 
the follO\\ ing record had been established for 1920 in ·the two states: 

T otal number of patrols ..... · . · · · · · · · · · · · · · · · · · · · · · · · . .. .. ...... . 
N umber of fires discovered ...... · · · · · . · · · · · · · · · · · ... . . .... . ..... . 
Fi r es reported by airplane before any other source . ........ ... .... . 
F ires reported within half mile of their actual location . .... . ..... . . 

I,JOI 
1,632 

8r8 
So% 

Fires reported by airplane to Forestry O fficial s within 20 minutes 
after they had been located.··· ·········· ····· · ······.. . ...... 83% 

Total number of square miles patrolled.· ·· · ·· ·· · · ·· . .. . ........... I6,JOO,ooo 
Total mileage covered.· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . 467,000 

umber of airplanes in use· · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . 37 

AIR SERVICE PREPARES FoREsT FIRE P ATROL MANUAL 

When the aerial patrols had terminated in 1920, it became ap­
parent that special provisions must be made in order to insure that 
the efficiency of the airplane patrol would continue to increase during 
the 1921 season at the same ~ate it had during the past season. Ac­
cordingly, a special For~st Ftre Patrol fan_ual was prepared which 
covered in detail the duties of the Commandmg Officers, pilots, radio 
mechanics. It outlined routes of patrols being sent out from each 
base, gave methods of sp~t~ing and repor"ting fires, went into details 
as to the duties of the L1~1son O~cers ~rom the Forestry Service, 
and in addition contained mstruchons wtth regard to means of se-
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cur.ing a nd expending supplie , and mak in cr the r p r t r quired b) 
both the Forestry S rvice and th \ Var Depa rtment. Further dur­
ing the winter I920-I92I a pecia l cour e f in lruction for both 
fo restry officials and ir . ervice offic r wa conduct d at ifa her 
Fi eld. T his course Ia ted ix week and w -nt th r ughly in o th 
best means of operat ing the patrol . Dur in thi c urse the men 
f rom the two serv ic became bett r acqua int d and g to knO\\ 
just how the other men were thinking. The re ul wa I tte r a ­
operat ion than ever before. 

W ith the experi nc of two ea on of For t ire atrol in back 
of it, the A ir Service aw that the aerial pa trol wa of great benefi t 
not only in sav ing one of the greate t natural re ourc of the coun­
t ry, but also in d irec t t raining of it I ersonn el. T he me han i were 
required to keep the airp lane , engine and rad io apparatu in fir t 

class condition while rving in the fi ld . The exc Jl ent cond it i n in 
which the equipment was · rna intained wa demon tratecl by the mall 
number of forced landings-to ta l I3, compared with the number 
of hours flo wn-2779, which ·wo uld give an average of on fo rced 
landing for every 200 fly ing hour , and thi over ome of t he worst 
country for fo rced landings in the U nited States. 

R ADIO R EPLACES M ESSAGES BY P I GEON AND PAR.J\CHUTE 

Both the F orestry Service and the A ir Serv ice were hort of 
funds. The air patrol, consequently, had to shi ft along as best it 
could. But whereas, in I9I9, messages attached to parachutes had 
to be dropped out, or be born e by p igeons, it was possible, in I92 I , 
to use radio, though amateurs had to be emp!o) ed a t the ground 
stations. During the 79 days of fire patrols flown, five stations were 
manned by amateurs who received a total of 704 messages reporti ng 
fires. These messages were received f rom airplanes, from 35 1:o 150 
miles distant from the r eceiving station. 

It was very unfortunate that, owing to lack of appropriat ions 
during the period of greatest fire hazard it was necessary to suspend 
the patrols for a period · of t hree weeks clue to shortage of gasoline, 
and for this reason, it can r eadily be seen that the aerial patrols 
were .unable to make as good a showing as they should have that 
year. They were well equipped, had two years' experience in back 
of them and were all eager for the work. However, when the 
great est number of fires were burning and the airplanes could have 
done the most good, for three weeks not a patrol was sent out. But 
even so, the I92I record was : 

Total number of patrols ...... . ... .. . _ . ... . . ... - ... .. .. ·- · · · · · · · · · 746 
Total number of fires discovered . ....... . . . .. .... .. . .. . . · ·· · · · ··· ·· r,284 



Left-U. S. Air Service Ma p of Fores t Pa trol in Northwes t and on P acifi c Slope. R ighi- .P ianimcter by which Depar t­
ment of Agriculture measures f1elds of crops from ae ri al photographs. 
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Perc ntage o f fires first repor ted by ajrplanes . ... . . . . . .. ........ . . . . 49o/o 
Fir reported within hal f mi le of t.hei r actual location.. . . . . . . . . . . . 8so/o 

quare miles covered . .. . · .. .. · .. . .. .. . . . ..... .. .. .. . ... .. . . .. .. .. 12,076,ooo 
un1ber of mile fl own . .. ...... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28o,ooo 

In I - -, due aga in to lack of For try or ir erv ice funds, no 
patrol were p lanned but once again the ervice, out of sheer neces­

it ' had to be re urned. The to tal area ob erved 'Nas about 2,153,370 
quare mi le · the total number of mile flO \\ n, 36,121, and the actual 

fl .~ ing ti me _,6r hrs . and so min. T\\ o hundred and ninety-four 
patrol were flown. Of tl~e 45 fire . disco ered, approximately 114 
were di co ered fir t by at rplane. F1re wer·e located with an aver­
age accuracy of 5 per cent. 

U ' PARALLELED MEAN FOR DiscovERY o F F IREs 

One of the reasons why aerial patrol ha. proved of such areat 
yalue to the F orest ervice l ie- in the fact that it provides a:: un­
paralleled means for _the d! _cove~y of fir . The aer ial observer by 
the erv reason o f h t po ttJon t not only able to discover in their 
incip i et~C) fires in t he open country but is also able to detect in 
ob cure places mall fi r es which, due to their location could not pos-

ibly be visible to the ground loo~out un il they had reached sufficient 
p roportions to represent a genume menace. _\\hen a lookout's ter­
ritory becomes obscured ~y a smoke creen, his value as a fire detec-
ion agency is either nulhfi~d altogether ~r rendered negligible. For 

in t ance, thi s eason an aenal observer d1scovered within four miles 
of a lookout a 400 acre fire , which had been burning for at least two 
da , but which, due to smok-y atmo pheric conditions, had been 
enti rely invisible to the lookout on the mountain top. 

hen a fire has gained sufficient headway to necessitate the or­
ganization of a fire-fighting force f or its uppre sion the use of the 
airplane for reconnaissance purpose i invaluable. A proof of the 
more effective fire s uppression, re ult ing from t he intelligent and 
comprehensive view of fire situation made possible by the recon­
naissance airplane, is established by the fact that, although there 
were only 24 more fires in Oregon in the .three years preceding aerial 
fire patrol than in the three subsequent years, , the territory burned 
over was reduced from 459,412 acres to 166,137 acres, or by 62 
per cent. In California for the same periods there was a reduction 
of 27 per cent. in •territory burned over, the acreage having been cut 
down from 763,39 I .to 562,315. 

MoRAL VALUE IN PREVENTING FIRES T H ROUGH CARELESSNESS 

The moral value of air patrol on those person~ (campers, tour­
ists, hunters, fishermen, stockmen, etc.) whose carelessness or wil-

7 
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fulness in disregarding laws is responsible for such a large number 
of fires, is shown in the reduction of the number of fires resulting 
from lumbering and brush-burning. With special patrols that hover 
around a new fire soon after it starts, to investigate the probable 
cause, it shows conclusively to the general public that Uncle Sam 
has his eyes open, and the effect is beneficial. In one district three 
convictions were secured as a result of information obtained by the 
District Warden while on air patrol. It is the amazing reduction in 
the number of incendiary fires which proves the morally prohibitive 
effect of airplane patrol. The number of fires in California result­
ing from this cause has been reduced from 556 during the years I9I6 
to I9I9,' inclusive, to I87 for I9I9 to 1921, inclusive. In Oregon, 
for the same period, the number has been lowered from 599 to I85, 
making an average reduction for these two States of 70 per cent. in 
the number of incendiary fires since aerial patrol has been in oper­
ation. The almost total absence of aerial patrol in California for the 
past year was, in the opinion of the California Forester, responsible 
for an increase of 23 per cent. in the number of incendiary fires in 
that State during 1922 over the number in I92I. 

In urging that the War Department, if possible, continue the 
Forest Patrol, should the Forestry Service's recommendations con­
tinue to be stricken out by the Budget Committee, Lt. Col. Wm. E. 
Gillmore, who succeeded Maj. Arnold as Ninth Corps Area Officer, 
says: 

"The average person's mind cannot conceive a million acres, or a million 
board feet of lumber or even a million dollars. But anyone who can conceive 
a careless camp fire in the woods, or a careless cigarette stub thrown away, 
and then takes an airplane ride over one of those tornadoes of flame and smoke, 
politely called a 'forest fire,' taking everything before it, including thousands 
of acres of fine standing timber, sometimes human life, darkening the sun 
by day and lighting the whole country at night, and then reali.ze that all 
this could have been averted by a single airplane flight of two men, at no 
great expense, he can be readily converted to the value of forest patrol. A 
person never seeing a large forest fire, which has burned for weeks and 
gotten under real headway, cannot have an idea as to their real character 
or the damage they cause. All big fires were originally smaJI and preventable. 
It is no idle boast that if the entire airplane patrol of 1922, or any other 
year, was instrumental in preventing one, it would reimburse the natio? f~r the 
aggregate cost of all forest patrol since 1919 out of the money saved m timber 
conservation. The tragedy lies in the fact that the public cannot be educated 
up to the point of demanding annual forest patrol over the Western States." 

PRIVATE TIMBER AssociATIONS INTERESTED IN AIRCRAFT 

In I923 the Potlach Timber Protective Association and the 
Coeur d'Alene Timber Protective Association, covering Clearwater, 
Benewah and Latah counties of Idaho, contracted with Nicholas 
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Mamer of Spokane, \ ash., for preliminary survey and protective 
patrols. Marner, at latest accounts, was preparing two planes for 
service. 

FAIRCHILD FoRESTRY WoRK IN CANADA 

The Canadian branch of the Fairchild Aerial Camera Corpora­
tion-the Canadian Fairchild Company-is doing much forestry 
,.., ork. Their operations in summer are by flying boat or seaplane 
and in winter with land planes equipped with skiis. Much of the 
operating was around 40 degrees below zero. It was not the cold 
so much as the high wind, that bothered the pilot and photographer. 
The holes in the fuselage of the plane were carefully plugged and 
in the camera compartment where the camera points down toward 
the floor, a cone was built around the instrument. This cone had a 
skirt attachment which prevented the wind from blowina into the 0 

operator's face. The problem of the water freezing in the radiator 
was easily solved. For the first time in flights of this kind, it is 
declared, kerosene was successfully used in the radiator as a sub­
stitute for water. Getting the motor started was another difficulty 
but this was overcome by using a blow torch on the crank case. 

AIR DATA NECESSARY TO WESTERN ToPOGRAPHIC MAPPING 

The U. S. Geological Survey of the Department of the Interior 
continued in I923 its close co-operation with the Air Service. Large 
additional areas have been photographed by the Army fliers and the 
data thus obtained by the military is incorporated by the Geological 
Survey into topographical maps for the use of science, commerce 
and industry. 

Los Angeles County, Cal., was photographed for use in connec-
tion with the topographic mapping of the country on a large scale ; 
also 500 square miles in the vicinity of Paxton and Gibson City, Ill., 
and 500 square miles in the vicinity of Columbus, 0. A large area 
in the vicinity of St. Joseph, Mo., is now being photographed, and 
early this spring t~e photog~aphin~ of Cook County, Ill., will be 
completed for use m connectton w1th the resurvey of Chicago and 
vicinity. Plans a:e bei.ng perfec~ed for the use of air~lane photo­
graphs in connectiOn w1_t~ extens1ve surve~s that are bemg made in 
Texas under the superv1s1on of the Geological Survey for the inves­
tigation of flood control: All ~f thes.e photographic data are being 
secured by the Army A1r. Serv1ce stnctl~ for use of the Geological 
Survey, and these data w1ll save approx1mately 25 per cent. of the 
expense of surveying these areas. 

"It is believed that in the near future," writes George Otis Smith 
Director of the Geological Survey, "this method of securing a cer~ 
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tain class of data will be considered necessary whenever topographic 
mapping is planned, especially for areas of low reli ef." 

In northern Tennessee, close to the Mississippi River and near 
the Kentucky border is Reelfoot Lake-a great swampy region which 
owes its existence to seismic dis turbances many years ago. Geolo­
gists had obtained as much data as was possible operating in boat 
on the winding channels or stumbling through the bayheads. In 
1923, Captain A. W. Stevens and Lieut. G. W . Polk, E ng ineering 
Division, U. S. Air Service, photographed the entire a rea . A ide 
from the unique advantage of height, data of comparative forma­
tions and details which cannot escape the camera's len were ob­
tained and are now being eagerly studied by scienti sts in other de­
partments of the Government. 

AIRPLANE OF PRACTICAL AssisTANCE IN MINE REscuE WoRK 

Experiments in using aircraft in mine rescue work, begun by the 
Bureau of Mines, Department ·Of Interior, in 1920, were thrice suc­
cessfully applied during 1923. At the time of the Argonaut disaster 
in California, the Army Air Service placed planes at the disposal of 
the rescue forces and these were used in transporting o:>..rygen and 
first aid supplies from San Francisco to the mine. In Alabama, one 
of the Bureau's men twice has used an airplane in making a hurried 
trip to one of the nearby mines, whe~e an accident had occurred, 
carrying the necessary supplies. 

Additional trials were made in Denver, Colo., and at Carbon Hill, 
a mining settlement near Birmingham, Ala. A landing field has 
been located at Carbon Hill and other fields will be located at mining 
towns within reasonable flying range of the mine-rescue station of 
the Bureau of Mines at Birmingham. Trial flights of planes carry­
ing Bureau of Mines trained men equipped with oxygen breathing 
apparatus have been made between Roberts field, Birmingham and 
Carbon Hill. 

Two planes of the Alabama N a tiona! Guard, each carrying a 
National Guard pilot and a Bureau of Mines engineer, transported 
five sets of rescue apparatus from Birmingham to Carbon Hill, a 
distance of 6o miles, in 46 minutes, or at the rate of 8o miles an 
hour. It is estimated that the minimum time that would have been 
required by a special railroad engine to cover the distance with a 
clear right-of-way would have been three hours, while an automo­
bile truck proceeding over the roundabout public roads would hav.e 
required four hours. 

In ordinary rescue work following explosions and fires, it is 
standard practice to use not less than five sets of oxygen breathing 





Douglas World Cruiser being fitted with pontoons by Boeing Airplane Co., 
Seattle, Wash. 
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apparatu fo r the re cue of po ible entombed miners and in the 
recover · of bodies. It is nece sary to u e oxygen breathing appa­
ratus in the po i onou and irrespirable atmo pheres which are gen­
erall) found after explosion and fire . The apparatu:> used in the 
airplane test weighed approximately :200 pounds and the weight of 
the two pilot and pas enger aggregated about 78o pounds. The 
Bureau of r..1Iines at pre ent maintains IO raihva car and 7 auto­
mobile truck-, equipped for mine-re cue purpo e , but it often re­
quires con iderable time to end the e car or trucks to remote 
mm111g camp . I t i hoped to demonstrate the alue of the airplane 
in upplementing the work of the e mine-re cue cars and trucks, 
especiall) in reaching camp where landing field are available. The 
speed and mobility of t h_e airplane and it independence of raih\ ay 
schedules and bad roads areal o valuable fac tors in the consideration 
of its adaptabilit) to mine-re cue purposes. 

ArRcR_<\FT PuT TO ORR BY F EDERAL R EsER\ £ BANK 

Significant of the fuh1re service which aircraft can supply to our 
national banking system i the following letter to the Chamber from 
V\ alter L. Eddy, Secretary of the Federal R esen e Board: 

"Recently a bank located in the State of ew £e.."'ico which was experi­
encing a run on its deposits found its ca-h on hand approaching depletion, · 
and so advised the Branch F ederal Reserve Bank at El Paso Te..xas. Officials 
o f the Branch Reserve Bank, th:ough the co_urtesy of United States Army 
officials, procured the use of an a1rplane and d1 patched half a million dollars 
in currency to the bank in New Me..~co, thus enabling it to continue meeting 
depositors' demands with cash.'' 

AIRCRAFT AND THE SMuGGLING OF R uM AND ALIENS 

The Commandant of the Coast Guard R ear Admiral F. C. Bil­
lard, succeeding Admiral Reynold-, and \i\ .. W . Husband, the Com­
missioner General of Immigration, recognize in ai rcraft smuggling 
a problem which must be met. According to newspaper reports­
and the boasts of bootleggers them elves- ai rcraft are valuable as 
scouts to warn " rum row" of the approach of coast guard cutters or 
police patrol boats, and also to car_-ry_ liquo_r. itself. Admiral Bil~ 
lard is studying the problem and 1t 1s antlC1pated that the Coast 
Guard will eventually take tG the air in emulation of the bootleggers. 
To repeat a military maxim, the Coast Guard has begun to realize 
that "the only defense against aircraft is aircraft." 

Commissioner General of Immigration W. W. Husband, in his 
last annual report states: 

"Another disturbing development of tl1e year \>vas the discovery that 
airplanes are undoubtedly being used to convey inadmissible aliens from Mexico 
to points several hundred miles into the interior of this country. It is not 
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believed that this method has reached any alarming proportions, mainly for the 
reason that it is of necessity an expensive and somewhat dangerous means of 
transportation, though one smuggler, using this means of transportatior., is 
alleged to have boasted that he had successfully landed over 200 contraband 
Chinese. The almost limitless number of landing fields, natural and a rtificial, 
make it impossible to defend against this airplane smuggling without swift 
pursuit planes manned by the Government's own officers. After money and men 
have been supplied to defend against automobile and boat smuggling, the 
acquisition of defense scout planes will have to be considered. The practica l 
answer to all this, of course, is that a border patrol, a coast guard, and airplane 
equipment should be organized and financed, the whole to be directed by a 
single Government agency for the enforcement of all Federal statutes rel at ing 
to the importation of aliens, merchandise, intoxicating liquors, and narcotics." 

SEAPLANE LIFE-SAVING PATROL ON LAKE WASHI N GTON 

Although the United States Coast Guard has been prevented 
through lack of appropriations from extensively applying aircraft to 
the saving of life and property at sea-a service for w}:lich their fit­
ness has been thoroughly demonstrated-the North Seattle Harbor 
Patrol, with the co-operati9n of the Boeing Airplane Company, has 
established a seaplane patrol on Lake Washington. 

According to Captain Van Riper, in charge of life saving, cap­
sized canoes were chiefly responsible for the many drownings that 
occurred. Owing to the extreme length of Lake Washington-some 
nineteen miles-it was difficult and frequently impossible to reach 
the scene of disaster in surface boats in time to be of service. 
"Now," says Capt. Van Riper, "we maintain a three-shift patrol 
with an airplane which can get under way in half a minute. The 
plane carries life rings, body drag and a pulmotor. When news of 
a canoe upset is telephoned in from any part of the lake we go out 
in the plane and drop the lifebuoys within easy reach of the people 
in the water. This gives them assistance until we are able to pull 
them out." 



Left-The Duke of Suther land, Bri tish Under-Secretary of State for Ai r (a t right), Capt. M. G. Christi e, Briti sh Ai r 
Attache (center), and S. M. Fa irchi ld inspecting the Fa irchi ld Aerial Cam era. /?i!]lrl- l·fow a ' ' ae ri al photo map is taken . 

P hotos by Fa irchild Aerial Camera Corp. 



Chicago Railroad Ya rd s. T hi s vi sua li zes what aeri al photo can do to assist enginee rs seeking t 
Seven railroad s use thi s cross ing at th e same gradc.- P hoto, Fa irchild Aeria l Camera 

correct congest ion. 
rp. 
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AERI AL P H OTOGRAPH I CITY PLA -NING-MAPPL -G THE 620 
SQUARE MILES OF GREATER -EW YORK- RIGHTS-OF-\i\AY 
FOR HIGH T ENSION LI ES- I DUST RIAL ArD AD iERTIS­
I NG DEMA DS KEEP MANY F LIE RS BUSY. 

I N the practical application of aerial phot ography there has bee.n 
much progress . The three principal organizat ions engaged in 
developing th is branch of aviation- Eastman K odak Company, 

Fairchi ld Aerial Camera Corporation, and Hamilton Ma."'C\\ ell, Inc. 
-have provided scores of sma.II commercial operators with the 
means by which a conti nuous profitable use may be made of t heir 
aircraft. A erial photography, being a service which a municipality, 
business corporation or individual can buy with knowledge before­
hand that satisfactory results ar e assured, is perform ing its own 
sales extension in a remarkable manner. Pictures, maps and sur­
veys from the air literally sell themselves. 

During 1923, the Fairchild Corporation began the mapping of 
N ew York City and e.xecuted similar commission in other munici­
palities, including Kansas City, Mo., ew Britain, Conn., and 
Worcester and Boston, Mass. T heir commercial busin ess, by means 
of working arrangements with fl iers in many localities has steadily 
increased until it is being carried on today in many parts of the 
United States and Canada, while a branch is being opened in Eng­
land. 

The Eastman Kodak Company does not operate, but has con­
fined itself to scientific contributions, both as to aerial cameras and 
supplies. One of the most importa~~ recent forward ~teps has been 
the introduction of the hyper-senSlhzed pan-chromatic film manu­
factured by the Eastman Kodak Co. Though definition obtainable 
through its use is a vast impro:re~ent over t he . ~~rlier ·work, the 
chief advantage of the new film IS 1ts greater sensitiveness, making 
possible the taking of clear and sharp exposures at all hours when 
good sunlight is availabl<:. Aeri~l work, therefore, is no longer 
limited to the few hours m the middle of the day as was the case 
several years ago. · 

Hamilton Maxwell, Inc., like Fairchild, are effecting flying con­
nections . in. many parts of the coun~ry. They are specializing in 
mapping and have completed very rmportant contracts in' half ·a 
dozen states, among them being transmission line rights of way for 
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the Detroit Edison Co., Ohio Power Co., Rochester Telephone Corp., 
and Penn Central Power Co. of Altoona. The Rochester Telephone 
Corp. had an air map made of 8o square miles so as to visualize 
expansion during the next decade. During the year, planes in Max­
well service flew about IS,OOO miles. 

U sE OF AIR P HoToGRAPHY IN CITY PLANNING 

One of the interesting jobs performed by Fairchild was for the 
Russell Sage Foundation, which desired a plan of New York. The 
Department of Recreation of the Sage Foundation, commented on 
the uses of aerial photography as follows: 

"Aerial photography has enabled the city planner to see a ci ty exactly 
as it is. Before the advent of this a id to the visualization of an enti re ci ty, 
the only way to obtain an idea of the topography of a pl ace was by su r~vey­
an expensive and sometimes a lengthy process. The ci ty planner needs to 
know not only the streets, parks, railroads and other phys ical features as 
shown on a city map, but also how these actually look at the presen t moment; 
the extent of building in certain districts, the commercial development of 
waterfronts, the extent of wooded areas as poss ible park sites, etc. 

"Before the city planner began to make use of aerial photography all this 
had to be obtained by actually visiting the territory. But now with the city 
and its suburbs laid out before him in a photograph he can see at a glance 
the actual division of the land into blocks, streets and open spaces. He can 
also see exactly what portions are built on and more or less the density of 
building. M'any times the aerial photograph of a city will show how the 
railroad lines draw industries around them in contrast to another section which 
is unbuilt and without railway facilities. Thus with the actual conditions 
of the plan before him, the planner can discover trends in housing and 
industry and dev.elop an idea of improvement, even before he actually visits the 
ground." 

It took almost a year for Fairchild to complete this contract. 
Soft coal smoke in the industrial area around Manhattan forced 
operations to IS,OOO feet. 

MAPPING THE CITY oF NEw YoRK 

The most ambitious aerial photographic work ever attempted is 
now under way over Greater New York. In I92I, New York City 
needed a quick belt line survey. Fairchild secured and executed 
this contract. A year later Manhattan Island was photographically 
mapped on a small scale. In I923, Fairchild was commiss!oned to 
map all five boroughs, 620 square miles. It was expected th1s would 
be completed by July Ist, 1924. 

RIGHTS-OF-WAY FOR TENSION LINES 

In planning rights-of-way for high tension transmission lines, 
aerial photographs have become extremely valuable. The Public 
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Ser ice Corporation of Michigan, the Pennsylvania Water and 
Power Compan of Baltimore, the Duquesne Light and Power Com­
pany of Pittsburgh and the Ohio Public Service Corporation of 
Cleveland, have used Fairchild aerial photographs and found them 
accurate and a great help in their work. 

One of the most interesting jobs done in Texas was the photo­
graphing of a roo mile right-of-way for urve · purposes. This 
work'" as done in co-operation with the engineers of the Texas Light 
and Power Compan . o Government maps were available. The 
engineers found that aerial photographs covering the proposed 
rights-of-\\ ay were 'aluable in determining transmission line loca­
tions. 

The tran mis ion line maps are made at various scales. It is 
possible to determine the location of the line with very little, if any, 
urveying in the field up to the time of purchasing the right-of-wa). 

It is also possible to use the photographs or photographic map to 
determine the outlines of propertie- , names of 0\:liners, etc., and have 
complete record of the area to be cro ed over by the line without 
the owners of the property being aware of any intention on the part 
of a company to construct such a transmission l.ine. Considerable 
progress has been made in evolving new methods for greater accu­
racy in the construction of these photographic maps and the con­
struction of photographic maps for t ran mission line purposes has 
passed far beyond the experimental stage. 

AERIAL PHoTos FOR TAX AssEssMENT PuRPOSES 

The Fairchild Company also has evolved a system of making 
and using aerial photographs for tax assessment purposes. In very 
few parts of the country are land values properly assessed, and in 
country areas especially, throughout nearly the whole country, re­
assessment is necessary and this can only be done by the aid of maps 
to show locations and areas of properties, and classification of the 
various kinds of land in these properties. The aerial photograph 
shows everything on the ground surface as it exists, and paying due 
consideration to the differences between an aerial photograph and 
an exact plan of any property, it is possible to determine nearly all 
of the information required for tL'< assessment purposes. This is 
considered to be one of the largest fields for the application of aerial 
photography and is being rapidly developed. 

INDUSTRIAL AND ADVERTISING UsEs 

For industrial and advertising purposes, the aerial photograph is 
proving of great value. Among the corporations thus served by 
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Fairchild in 1923 were: Jn New York State: Brown-Lipe-Chapin 
(General Motors Subsidiary); Cohoes Light and Power Co.; Endi­
cott Johnson; General Electric Co.; Ingersoll Rand; Rome V\1ire 
Co. ; Syracuse Post-Standard; Utica Gas & Electric Co. and Weber 
Electric Co. In Connecticut: Bryant Electric Co.; Royal Type­
writer Co. In Massachusetts: Boston Chamber of Commerce; 
Stevens Arms Co. In Ohio: Cleveland Illuminating Co.; Good­
year Tire & Rubber Co. ; National Tube Co. ; Ohio Leather Co. ; 
Public Iron & Steel Co.; Timken Axle Co. ; VI/ est Penn Power Co. ; 
White Motor Car Co. 

During the year many improvements to the Fairchild camera 
were devised including a high efficiency shutter, automatically 
operated. The complete camera weighs but 46 pounds. A nother 
invention is the stereoscope through which aerial photographs are 
seen in relief. 
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Above-Plane landing on deck of U. S. S . "Lan.gle;,1," aircra f t carrier. 
Below-Vice-Admiral N. A. McCully and Capt. W. R. Gherardi in P N -7. 

This boat has two 550 h.p. Wright T eng ines.-Photos, U . S. Navy. 



CHAPTER VIII 

VALUABLE SERVICE PERFORMED BY AIRWAYS SECTION IN 
GA THERL G DATA 0 ROUTES A D FIELDS-METEORO­
LOGICAL WORK IN CO-OPERATION V ITH SIG_ iAL CORPS 
AND WEATHER BUREAU. 

0 F the s.ix requisites for safe flying, as enumerated for .sev­
eral years by the Aeronautical Chamber of Commerce, three 
concern the inspection and certification of craft, engines 

and pilots, and three involve the establishment of terminals, the lay­
ing out of air routes and the nation-wide availability of meteoro­
logical information. 

While satisfactory realization of all these factors must neces­
sarily await the formulation of a national air policy and its e.,"{:­

pression through the establishment of a Bureau of Aeronautics or 
similar agency, much can be done-and is being done-in the mean­
time by the Air Service, the Air Mail, the Bureau of Aeronautics 
and by civilian fliers reporting to the Aeronautical Chamber of 
Commerce. 

The Airways Section, Office of Chief of Air Service, is perform-
ing a most valuable task. With but slight funds and inadequate 
personnel, it has been able, nevertheless, to chart a considerable 
number of routes, publish flying maps and issue at frequent inter­
vals condensed data covering landing fields and airways. In the 
excellent service that it has performed, it is an augury of the good 
which will ensue upon a far greater scale when we are successful in 
having an air policy formulated and the necessary legislation en-
acted by Congress. 

The Airways Section has been in charge since its establishment 
in 1921, of Capt. B. S. Wright, assisted by Capt. St. Clair Streett. 
Upon Capt. Wright's detail with troops, early in 1924, Capt. Streett 
was to assume direction. 

PROPOSED AIRWAYS SYSTEM 

One of the first results of the organization of the Airways Sec­
tion was the issuance of a map of a proposed or probable airways 
syst~m for national defense or coming commercial aviation. 
Through n~er?us repor~s from _:ra~ious .s?urces, the airways sys:. 
tern, connectmg 10 the mam the prmc1pal c1t1es of the United States 
was revised from time to time and a map of the routes published 
and distributed to the aviation interests in 1923. 
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In the publication known as the Aeronautical Bull et in , first i sued 
in the spring of 1923, the A irways Section has been attempting to 
cover the sections of the proposed airways system for the benefit 
of the aviator in a manner similar to the method of describing the 
highways of the United States for the use of the motori st. This 
information was termed the Route Information Series of the Aero­
nautical Bulletin,. and was secured by dividing the 30,000 miles of 
the proposed airways system into approximately 200 sections and 
issuing orders for their description, in both directions, by the rmy 
Air Service fields throughout the United States, indicating t he man­
ner in which these investigations should be carried out and defining 
the form in which the data should be furnished fo r publica tion . At 
the close of 1923 approximately 12 0 of these sections had been cov­
ered. These bulletins provide data on mileage and descriptive sen­
tences enabling the pilot to fly with reasonable assurance from point 
to point. 

MARKING OF AIRWAYS 

In further study of the identification of airways, a section of 
the Model Airway System between Washington and Dayton was 
completely marked, the line of flight covering 104 cities and towns 
whose names were painted on the roofs of prominent buildings ad­
jacent to the railroad. In addition, a section from Dayton to Mt. 
Clemens, Mich., was similarly marked, and from the experience 
gained in the work on these two sections a pamphlet of instructions 
as to the identification of airways is being compiled. 

The marking of emergency fields has been continued and the 
means to be employed in this work have been studied and been made 
the subject of recommendations to localities considering the mark­
ing of their fields. It is the hope of the Air Service that it may be 
possible to have, throughout the airways system, emergency fiel~s 
at 25 miles intervals, set aside and marked by the community con­
cerned. 

INFORMATION ON LANDING F ACIL1TIES 

There has been a desperate need for a central source of informa­
tion of landing facilities. This need obviously cannot be met, on 
behalf of civilian aviation, until a proper civilian authority is estab­
lished. But, lacking this, the War and Navy Departments with the 
Aeronautical Chamber of Commerce, are doing what they can. The 
Navy has been disseminating information, particularly on seaplane 
facilities, through its "Notice to Aviators." It was found imprac­
ticable, however, for this publication to present sketches of landing 
facilities. An agreement was therefore entered into between the 
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War and avy Departments " hereby the "Notice to Aviators" 
would, in the main, carry data on seaplane facilities for the United 
States, and seaplane and lan d plane facilities for the nearby foreign 
countries, and with the under tandi.ng that the Aeronautical Bulle­
tin, published by the Airwa s Sect ion, ho~tld carry information on 
the domestic landing facilitie . A loose-leaf publication was there­
fo re issued, called the tate Series of the Aeronautical Bulletin, 
and through the co-operation of the Army Air Service with the 
Bureau of Aeronautic of the avy Department, the Aviation Sec­
tion of the Marine Corps, the Air _/.[ai l Division of the Post Office 
D epartment, the Aeronautical Chamber of Commerce, and municipal 
or civic organizations, the da ta neces ary for this bulletin began to 
a rrive in the Airways Section. The Aeronautical Bulletin carries a 
sketch showing the relation of the field to the city and other promi­
nent land marks in the vicinity and also a sketch giving the details 
of the field itself, and, further, descriptive information upon the 
facility. In I92J approximately ISO landing facilities were covered. 

It has been found, through the card index system maintained by 
the Airways Section, that the amount of information being received 
has increased unti l the localities at which facilities of some nature 
are reported number approximately 5,000. The data on the greater 
majority of these facilities was not sufficient for the publication of 
individual bulletins, and accordingly arrangements were made for 
the publication of an Aeronautical Bulletin of the State Series on 
each state, summarizing the available information on each facility 
in the state. The entire set of states is practically complete. 

CHANGES IN NEW MAP OF AIRWAYS AND LANDING FIELDS 

In the revision of the Landing Facility and Proposed Airways 
System Map-a publication first compiled by the Airways Section 
in 1923 graphically to give the locations of the landing facilities on 
which reports are available in this office--the following changes were 
found necessary: addition of commercial fields, newly reported in 
1923, 39; elimination of such fields abandoned in I923, 39; addition 
of municipal fields reported as organized or, in many instances, 
merely set aside for aviation use, 54; elimination of those abandoned 
or no longer set aside, 27; addition of Army fields , organized or set 
aside on military reservations for aviation purposes, ro; elimination 
of Army fields abandoned or no longer available for aviation use, 
17; addition of Navy fields , organized or for which terrain was set 
aside on Naval reservations for aviation purposes, 3 ; elimination of 
those abandoned, none; addition of Air Mail fields, organized ( th1s 
including emergency fields pbtained on the night flying section be-
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tween Chicago and Cheyenne), 33; elimination of Air Mail fields, 
abandoned, 4; addition of emergency fields reported as available in 
1923, and not previously reported, 442; elimination of those aban­
doned-on which reports are received that they are no longer avail­
able for use-or on which checking indicates that former reports 
were inaccurate, 287. 

AERIAL NAVIGATION MAPS 

The Chief of the Air Service, realizing the lack of a Government 
organization in this country-other than that of his office-for the 
specific purpose of compiling necessary information for aviators, 
continued, during 1923, his policy in producing special aerial navi­
gation maps on a limited scale. These maps, for the purposes of 
convenience and economy, are published as strips, but in general 
conform to the requirements of the Aerial Navigation Convention of 
Paris, 1919. At the close of 1923, the work in the production of 
these maps by the Air Service, through the utilization of the serv­
ices of the Geological Survey of the Interior Department and the 
Engineer Reproduction Plant of the Army Engineer Corps, had 
progressed to the point where special maps had been compiled and 
published on the Air Mail Route from New York to Chicago, on 
the Model Airway from New York and Norfolk to Dayton, and 
along the southern proposed airway across the State of Texas from 
Beaumont, via San Antonio and Sanderson, to El Paso. These 
maps carry, in general, the following characteristics: 

I. The altitude of the terrain included in the map is represented by the 
hypsometric tint process; that is, all country between sea level and 
soo feet above sea level is in fairly dark green; between soo and 
I,ooo feet, in lighter shade of green; between 1,000 and 1,500 feet, 
in a still lighter shade of green; between 1,500 and 2,000 feet, in 
a light yellow. From 2,000 feet to higher altitudes yellow shades 
into the darker shades of brown. This affords opportunity for the 
pilot to know within a few hundred feet the altitude of the country 
at any point on the map. 

2 . Railroads are shown in black, differentiation being made between the 
various numbers of tracks. 

3. Highways are in white, differentiation being made between main and 
minor roads. 

4. Towns are blocked in in red, according to shape. 
s. Rivers are shown in blue. 
6. Compass course for each direction of flight shown in dotted red 

lines, with the mileage every ten miles. . 
7. Location of landing fields, reports on which ar~ available in the 

Airways Section, shown by symbols on the map m red, the symbols 
being explained by a key on the side of the map, defining the 
information that the map carries on the landing fields. Sketches 
of the landing facilities represented by the symbols are carried on 
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the landing fields. Sketches of the landing facilities represented by 
the symbols are carried along the border of the map. 

8. Maps less than 37 inches in length are printed on paper backed with 
linen, and those of greater length are pr inted on heavy chart paper 
simi lar to that used for hydrographic charts. 

9. The sca le of the map is I :-oo,ooo, that is about 8 miles to the inch, 
conforming to the base map series published by the Geological 
Survey on the variou states of the United S tates. 

to. The map cove.rs a strip on an average of about 2 50 miles in length 
and 8o miles in width, giving the pilot approximately 40 miles on 
either side of the route on wh ich he is to fl y. 

ARMY IR SER I CE 0PER .. :\ T I NG AIRWAYS 

T he Model in\ ay a originally organized in 1922, at that time 
connecting ew Y ark, N orfolk, ashington and Dayton, has been 
extended during 1923 to include Selfridge Field at Detroit, Mich., 

hanute Field at Rantoul, Ill, Scott Field, near St. Louis, and Bow­
man Field at Louisv ille, I In addition, a section has been estab­
li hed from Yelly Field, San Antonio, Texa , to St. Louis, where a 
onnection is made w ith the eastern division of the airway. Seven 

fields part icipating on a bi-weekly schedule on the eastern airway 
and Kelly and Brooks Fields, on a weekly schedule on the Kelly 
Field-Scott Field Section, total now about 7,000 miles ~ week of 
organized fl) ing on schedule. To date it is estimated that between 
three and four hundred thousand miles have been flown by the planes 
operating on the Model Airway of the Army Air Service, and no 
casualities or even injuries to personnel assigned to the scheduled 
flying have resulted. 

The purposes of these operations, carried out by the pilots of the 
fields accomplishing this work, may be briefly summarized as: 

1. The study of the needs of aviation in the United States in its utility 
as a medium of transportation. 

2. The training of the pilots of the various fi elds in cross-country flying 
under regulations a.nd schedule. 

3. The development of, and the carrying out of tests with, various aerial 
navigation instruments and aids. 

4. The careful detailed study of the present system of weather forecasting 
and the dissemination of weather information as relating to aviation. 

5. The rapid transport:1t-ion of official personnel, equipment and mail. 

METEOROLOGY-THE WEATHER BUREAu, S IGNAL CoRPs 

AND THE AIRWAYS SECTION 

The Weather Bureau, of the Department of Agriculture, 
Charles F. Marvin, Chief, and the Airways Section, maintain liaison. 
Forecasts by the Bureau ar_e now designed, i~. so far as develop­
ment will permit, to meet flymg needs. In addttlon to the 200 regu­
lar stations, observations of upper wind direction and speed are made 
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at r6 Weather Burea·u stations by means of pilot balloons, and also 
at some .20 stations maintained at flying fields by the War and avy 
Departments. The data from all of these observations are tele­
graphed in code to District Forecast Centers and a re there used as 
a basis for weather bulletins, forecasts and warnings. Weather 
bulletins are distributed by radio from Arlington, Va., Chicago, Ill., 
and San Francisco, Cal. They contain, for selected stations, the 
state of the weather; barometric pressure; amount, kind and direc­
tion of clouds; and wind direction and force at the surface and at 
various levels in the upper air; also, a synopsis of general weather 
conditions; wind and weather forecasts; and flying weather fore­
casts for certain zones into which the country has been divided. 
Special forecasts are issued, when requested, for aircraft contests, 
balloon races and long distance cross-country flights. 

Extremely close co-operation has oeen received by the Airways 
Section in meteorological work from the Signal Corps of the Army, 
and meteorological sections of this corps are now statio·ned at prac­
tically all of the operating fields, their work tieing in with the airway 
organization throughout the United States. Detailed studies are 
being made at numerous points in contemplation of affording in­
formation, over an extended period, to those who may engage in 
commercial aviation in the future. A new duty-that of airway 
meteorological control officer-has sprung up in the Meteorological 
Section of the Signal Corps, and for over a year an officer has been 
stationed in this capacity at Bolling Field, co-ordinating the work of 
the meteorological sections of the eastern stations of the United 
States, and preparing data obtained from this work for the benefit 
of the pilots flying the schedule. Arrangements were carried out 
during the year 1923. for the stationing of such an officer at Crissy 
Field, San Francisco; at Kelly Field, San Antonio, Texas; and at 
Scott Field, near St. Louis. 



Above-First r e fu eling in air by Army Air Service.-Photo by Aircra ft 
Squadrons, Battle Fleet. Below--Goodyear non-rigid used in first contact 

between airplane and airship in flight.-Photo, U. S . Air Service. 
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CHAPTER IX 

ITI ERANT ACCIDE TS I "CREASE-MAJORITY OF SUCH CASU­
AL TIES IN LAST THREE YEARS ATTRIBUTED TO LACK OF 
FEDER.I\L CONTROL-CO TI UED RELEASE OF OLD GOV­
ER ME N T EQUIPME "T ADDS TO RECORD OF CRASHES. 

I 
the three years that ha e eJapsed since I92I, when an effort 

was first made to obtain accurate data on the hazard of flight in 
thi country, there have been 470 civilian aviation accidents, 

involving death to 22I per-ons and injury to 391. 
Most of these casua1ties having occurred-and to a steadily in­

creasing degree-among the irre ponsible itinerant class of fliers, 
they may be justly attributed to the failure of Congress to enact 
regulatory legislation which, in addit ion to corredive measures in­
cluding inspection of equipment and certification of pilots and navi­
gator , would have provided such indi pensable assistance to Amer­
ican aviation as the establdliDent of legal authority to operate, of 
marked and illuminated ainvays and the dissemination of route and 
meteorologica1 information. 

In the three-year period named, there were but SI accidents 
among those individual or incorporated operators who, having a 
fixed base, were financially liable and who, consequently, imposed 
upon themselves a form of di- ipline such as would uniformly be 
applied through Federal air law. These SI accidents resulted in the 
death of 25 persons and in injury to 40. This record, as will be 
shown later, could have been very materially reduced had national 
re(J'ulation been in effect. 

b 

SIX REQUISITES FOR SAFE FLYING 

As has been stated in prev ious issues of the Aircraft Year Book, 
there are six requisites for safe flying, all of which must be approx­
imated before aviation can hope to enlist practical business interest. 

T hese are: 

1 A machine, sound aerodynamically and structurally. 
2: A reliable engine of sufficient power. 

3. A competent, conservative pilot and navigator. 

4. Air ports and emergency landing ' fields, sufficiently close together to 
insure gliding to safety. 

5. Nation-wide weather forecasts specialized and adapted to the need of 
fliers. 

6. Adequate charts of air routes. 
103 
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Examination of the record of accidents among itinerant fliers will 
first be undertaken. At the outset it should be reiterated that, in the 
gypsy flier, American aviation finds at once elements of strength 
and weakness. The gypsy is the pioneer. Good or bad, he is all of 
aviation that hundreds of communities have ever seen. His inten­
tions are commendable and if, in his operations, he prejudices opin­
ion, it may be said with equal justice that, in other phases of oper­
ations, he has made a contribution. That is, in all phases except 
where casualities are concerned. Extravagant promises, disap­
pointed hopes, financial disaster-these may be condoned. But 
death or injury cannot be forgotten. What is said of the itinerant 
flier by the Aeronautical Chamber of Commerce, therefore, is out 
of an earnest desire to assist, not merely to condemn. 

HEAVY INCREASE IN GYPSY AcciDENTS IN I923 

Based upon newspaper reports, many of which were probably in­
complete, I79 serious accidents occurred among itinerant fliers in 
the calendar year I923. In these accidents, 85 persons were killed 
and I62 injured. This is an increase of 65 accidents over I92I and 
53 over ISJ22. Fatalities in 1923 increased 36 over 192 I and 23 over 
1922. Injuries were 73 in excess of 192I and 62 over 1922. It 
will be noted upon examination of the following table that the rate 
of increase of I923 over I922, as compared with I922 over I92I was 
this much greater: over 400 per cent. in total number of accidents, 
nearly 200 per cent. in fatalities and nearly 6oo per cent. in the 
number of persons injured. 

CoMPARATIVE TABLE oF SERious AcciDENTS AMONG 
ITINERANT FLIERS DuRING THREE YEAR 

PERIOD--I92I-I923 
3 

Total 
Years 

1921 1922 1923 1921-1923 

Number of serious itinerant accidents recorded . 114 I26 I79 4I9 
Total number of itinerant fatalities .. .... . .. . . 49 62 85 I9(} 
Total number of itinerant injuries ... . . ....... 8g IOO I62 35I 

Error in piloting .... ... .. . ...... ..... 49 46 87 I82 
Field or terminal .. ... ...... . ..... ... 20 I4 I5 49 
Lack of weather data ............... . 4 I I 6 
Lack of route data or flying rules ..... 10 9 I6 35 
~ raulty mft .... . .. ..... .... ...... 4 22 42 68 

Causes \1 Faulty engine ............... .... . . 9 II 27 47 
" 4 9 22 .§ Faulty accessory ...... . .... ... ... . 9 
Stunting .................. .. .... ... . 29 39 30 g8 
Collision in air . .. . ..... .. .. .. . ..... . 2 0 0 2 

Carelessness on field ... ..... ... ... ... 8 II I3 32 

Unknown .... ..... . ... ................. 0 .. ... .. . 8 I7 I7 42 



ITINERANT ACCIDENTS IDS 

The record in 1923 is so much worse than in any preced.ing year 
that, upon scanning the record of the 1-9 accidents (see Table No. 
II), one naturally coo dudes there must have been a tremendous ex­
pansion of flying. This was not the case. 

MANY CRASHES D m;: To D ETERIORATED MILITARY SuRPLUS 

EQUIPMENT 

In the fi rst few years following the Armistice many hundreds of 
war-built planes and engines were released to the civi lian public. It 
has been conservati ely estimated that, in 1921, probably 1,000 to 
1 ,200 aircraf t were in operation, half being in the hands of gypsies 
and half flown by fL'<ed-based operators. While the proportion of 
equipment controlled by the fixed-base operator , has slightly in­
creased, the machines of the itinerant pilots have, if anything, dimin­
ished in number. In 1922 and 1923 there was only a small amount 
of new commercial aircraft construction in the United States, but in 
each year a considerable quantity of military equipment, some of 
which had been in storage since the latter part of 1917, was released 
through auction. These planes and engines thus came into the 
possession of individuals of varying degrees of competence and re­
sponsibility. When equipment, either of a design unsuited to the 
average pilot engaged in passenger carrying or in cross country 
work, or of inferior quality, due to deterioration and age, got into 
the hands of unskilled persons accidents were certain to ensue. But 
as these accidents occurred, and the machines were destroyed, more 
equipment was released to take its place, so that the level of approxi­
mately 1,200 planes in each of the three years under discussion is be­
lieved to have been maintained. 

Of the 419 itinerant accidents recorded in 1921-1923 inclusive, 
these were found to be the principal causes or combinations of 
causes: 
Error in piloting ... · · . · · · · · · · · · · · · · · · · · .. · · ... . ... ......... .... . ... .... 182 
Improper inspection (craft, engine, accessory) . .......... .. ....... . .. .. .. 137 
Stunting .. . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 98 

Of the 196 fatalities r ecorded among itinerant fliers in the above 
period, these were found to be the principal causes or combinations 
of causes: 

Error in piloting. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... · . .... .. 70 
Field or terminal. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . 9 
Lack of \veather data.··· ··· · ·· ·· ·· · ··· · ··· · · ····· ·· ····· ............... 2 

Lack of route data or flying rules · · · · · · · · · · · · · · · · · · · · .. . ... . . .. ... . .... . .. 12 

{

Faulty craft .. .. ·. · . .. ............... . ........ ss} 
Inspection Faulty engine · · · ····· ····· ··· ···· ···· · ·. ·· ... . 14 .... . ....... 84 

Faulty accessory ... . . ... . . .. .......... .. ... . ... 15 
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S tunting : . . ·: ......... . . . . . ..... .. . .. .. ... . .. .. .. . . .. . ... ..... . ....... . s6 
Collision 111 a1r . .. . ...... . . . ... . . . . .... . . . . ... .. ... ... . .. . ... . . . . . . .. . .. 3 
Carelessness on fi eld. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Unknown . ... .. ........ . .. .... . .. . . .... .... . ... .. . .. ... . ......... .. .... 32 

Co-oPERATION REQUESTED IN CoNTRO LLI NG RELEASE oF 
EQUIPMENT 

On May 14th, 1923, following accounts in the press of it inerant 
flying accidents in what may be termed "rum row" off the e\ · 
Jersey coast, the Aeronautical Chamber of Commerce sent the fol­
lowing telegram to the Secretaries of War and N avy : 

"Following recently reported accidents to commercial aircraft we are asked 
for information regarding attitude o f department toward sa le surplus equipment 
to civil ians with particular reference to condi tion in which they a re released and 
uses to which they are put. Responsible, reputable concerns in the aircraft 
industry feel commercial aviation is suffe ring irreparable harm on account of 
unregulated, irresponsible flying. W e place at your disposal all resources at 
our command in an effort to correct this situation pending enactment of 
F ederal law." • 

In subsequent letters to the Chiefs of the Army and N avy A ir 
Services the Chamber recommended: 

I. No aircraft or engines should be sold unless they have fir st been 
placed in complete airworthy condition. 

2. Such aircraft or engines declared surplus, and not airworthy, should be 
disassembled and sold as parts, so as to prevent flight in unairworthy 
condition. 

3· In so far as possible, no sales of equipment, either complete units or 
parts, should be .made except to individuals or organizations able to 
satisfy the Department as to their character and competency. 

Both the Army and Navy Air Services responded to this appeal. 
Steps w~re taken-in fact already had been begun-by the A rmy 
along the lines proposed and further effort was made to check up re­
sults at the various sales depots. The situation in the Navy appeared 
to be more difficult and in both departments precedent and red tape 
made it difficult for quick, positive action looking toward the protec­
tion· of human life. Both departments agreed to supply the Cham­
ber with the names of purchasers, so that educational work in safe, 
responsible flying could be undertaken. But this fell far short of 
satisfactory accomplishment, as in rriany cases jobbers bought the 
surplus material and resold it. The itinerants into whose hands 
much of this . equipment eventually passed .soon disappeared only to 
be traced now and then, .in the -press, through occasional accounts of 
casualties. 

One has only ·to · scan the . list' ·of 179 crashes during 1923 to be 
impressed with the over"whdming . number of preventable accidents. 
Errors in piloting were held responsible in 87 instances; improper 



Above-Direct hit, 6oo lb. bomb, on "New Jcrsc_v .' · B elo·w-Batterecl, help­
less hulk of "Virg£nia."-Photos, U. S. A ir Service. 



Above-The "New Jersey" with her keel to the skies. Below-The "Vir­
ginia'' going down.-Photos, U. S. Air Service. 
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in I ; lack of weather data in I; lack of route data or flying 
rule in r6; improper in pection of equipment (craft 42, engine 27, 
acce or 9) in 78; stunbng in 30 ; carelessness on the field in 13 
and unknown facto rs in 17. 

In a great majority of case , accidents are preventable. Espe­
cially i this true if they are due to incompetent piloting, improper 
equipment or to deliberate di regard of t he ordinary rules of com­
mon sen e which is so often noted in e..xhibition stunting with pas-
enger . It i not a urpris ing thing to learn of "homemade" or 

a embled craft coming to piece. , or of war-worn obsolete engines 
failing at a crit ical mon~ent. But it is little less than shocking to 
contemplate the result m the la t three years of attempting to fly 
aged, surplus mi}jtary equipment. 

FrR T ro TO BooTLEGGI 'G SEAPLANES I N "RuM Row" 

In th.is depressing pict ure there is a gleam of ironical humor. If 
joyriding with the gypsies is not as profitable as it used to be (the 
price has slumped from $25 right after the A rmistice to as low as 
$v-o), there are new act.ivities that compensate. That aircraft have 
been. used to smuggle aliens over the Me..xican border is noted in the 
report of the Commissioner General of Immigration. That aircraft 
are used in ·many parts of the country for bootlegging is common 
knowledge. In the dail) press there have been accounts of decrepit 
seaplanes being forced to land in "rum row" and then when deserted 
being gallantly rescued by Coast Guard cutters, charged at the same 
time with enforcing the prohibition law. 

Some idea of the damaging effect which newspaper accounts of 
certain itinerant crashes have on the public conception of all aviation, 
may be had by noting the following e..xcerpts from remarks explain­
ing a few of the 1923 crashes : " Inexperienced pilot misses field , 
leaps boulevard and crashes on beach." "Flying at roo foot altitude 
when engine failed." "Pilot tries first flight in pursuit type plane 
sold by Government." "War type seaplane lost on flight to Bimini." 
"Flying boat from Government surplus repaired by boys who in­
tended to carry passengers." "Flies low over par.ade, lands in city 
park and hits spectators taking off." "Wings crumple while stunt­
ing." "Stunt flier drowns when wing of ro-year-old plane collapses." 
"Victims· warned that this old plane, rebuilt several times, was a 
death-trap." "Fabric on wings so rotten it broke at finger touch." 
"Mystery seaplane believed to have been used by bootleggers." 
"Government surplus plane of purs~it type.'~ "Stunt fliers crash 
at night . into crowded state fair .building.'' "Flying 5.0 feet over 
football field.'' "One of Government surplus flying boats featured 
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in accidents in April, August, September and twice in D ecember, 
most of these accidents off the New Jersey and New York coasts ." 

FAR GREATER SAFETY DEMONSTRATED BY FIXED-BASE 
OPERATORS 

The other side of the picture-that of the greater safety of flight 
among fixed-base operators-is far more encouraging. Operating 
in I92I-I923, inclusive, some 6oo planes a year, or about the same 
number credited to the gypsies, the more responsible pilots r eturn 
records which should afford the public a more reassur.ing sense of 
flying. In these three years, with an average of I26 operators re­
porting, there were but 5 I serious accidents, resulting in death to 
25 persons and injury to 40. 

CoMPARATIVE TABLE oF SERious AcciDENTs REPORTED 
VoLUNTARILY DuRING THREE-YEAR PERIOD, 

I92I-I923, BY OPERATORS WITH Es-
TABLISHED BASES Total 

I92I 1922 1923 I92I-I923 
Number of operators reporting . ........... I25 I29 I24 

Total number of accidents . . ..... ... ....... 24 I2 IS 51 

Total number of fatalities...... .... ....... 6 7 *I2 25 

Total number of injuries .................. 21 7 I2 40 

Error in piloting.. .. .. .. .. . .. .. .. . 5 5 6 I6 
Field or terminal. . . . . . . . . . . . . . . . . 2 S 2 9 
Lack of weather data. . . . . . . . . . . . . o I I 2 

Lack of route data or flying rules. . I o o 
Faulty craft.. . . . . . . . . . . . . . . . . . . . . I o 2 

Causes Faulty engine. . . . . . . . . . . . . . . . . . . . . 3 o I 4 
Faulty accessory. . . . . . . . . . . . . . . . . . S o o 5 
Stunting . . . . . . . . . . . . . . . . . . . . . . . . . 3 o 3 6 
Collision in air. . . . . . . . . . . . . . . . . . . . o o o o 
Carelessness on field............... 7 5 3 IS 

Unknown................... .. .... o I 2 3 

Of the 51 accidents reported voluntarily by these operators, the 
following were the major causes or combinations of causes: 
Error in piloting ... • ........................... ... ............ ······· ·· · I6 
Improper inspection (craft, engine, accessory) ............... · · · · · · · · · · · ·I I 
Carelessness on field ...................................... · · · · · · · · · · · · · · ·IS 

MAJOR CAusEs oF FATAL AcciDENTS 
The 25 fatalities reported by these operators in the ~hre_e-year · 

period were attributed to the following causes or combmat10n of 
causes: 
E~ror in pilot~ng .................................... · · · · · · · · · · · · · · · · · · · · 4 
Fteld or termtnal .. .... .. ..... . .................. . . · · · · · · · · · · · · · · · · · · · · · · 3 

*Five of the 1923 fatalitiea may more properly be regarded as marine casualties. 
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L ack o f \veather data . . .. ... .. ... . . . . . . . . . . ...... . . .... ...... .. .... . .. . I 

Lack of route data or fl ying rules . .. . ... . ......... .... .. .. ... .. . . .. ..... . o 

{

Faulty craft . . . . ...... . ................. . ..... . 2} 
Inspection F aul ty engine .. : ...... . . ...... . . . .. ........ ... . 4 ......... . . . *6 

Faul ty accessory . . .. . .... . . .. . .. . . .......... . . . o 
S unting . . . ... .. ... . . ... · · · · · · · · · · · ·. · · . · ..... . .... .... . .. ... . .. . ...... 5 
Colli sion in a ir ....... . .. ..... . .. ... ..... .. ................ .. .. . . .. . . .. · .. o 
Carelessness on field .. . . .. · . .. · · · . ... .. · .... . . .... .. . . . .. ... ....... . ...... 5 

torm on fie ld. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r 
Unknown . . .... . ... ... . . .. .... . . ·. · . ... . . ..... . . . ....................... 2 

Frxrn-BAS.E R ECORD IN I923 

The fixed-base accident record during the period Oct. r, 1922-

Nov. r , 1923 ( see Table o. III ) like that of the itinerants, far 
exceeded the two previous periods. There were fifteen serious 
cra shes, resulting in death to 12 per-ons and injury to 12. In these 
I - accidents errors in piloting are held accountable in 6 cases, poor 
fields in 2 , lack of weather data in I, faulty craft and faulty engine 
in I each stunting in 3, carelessness on the field in 3 and unknown 
causes in 2. Of the I 2 persons the loss of whose lives was directly 
attr ibutable to flying, not more t han four or five should properly 
be regarded as public passengers. The others were pilots, mechan­
ics or students. It is an unfortunate fact that all but 3 fatalities and 
5 injuries could have been avoided had the operators been assisted 
through Federal air lav. '" hich would have supplied them with ad­
vantages and safeguards provided marine navigation, as a public 
duty and without which sea disasters would be incpnceivably worse. 
For instance, in accident N o. I four passengers were drowned. 
1inor motor t rouble forced the plane to alight at a time when it 

entered a gale area, with very high seas running, and of which the 
operators had not means of knowing in advance. This is more 
properly regarded as a marine accident and the public which has 
continued to patronize the service offered by these operators appar-
ently so regards it. . 

In accident No. 2 , the control st1ck came out during instruction 
of a student. In Nos. 4 and 5 stunting at low altitudes was respon­
sible. In No. 7 a bad landing was followed by fatal sickness. In 
No. 9 a passenger jamme_d the contr_ols. In No. IO a plane jumped 
the blocks while the engme was bemg warmed up. Accident No. 
II was a movie stunt and No. IS was an error in piloting. 

In each of the foregoing instances, four of the six essential 
requisites for safe flying are involved and it would appear that 
as has been stated, Federal regulation and encouragement would a~ 

"The four fatalities to which minor engine trouble contributed may properly be 
regarded a• ma·rine casualties. 
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least have reduced, , if not altogether eliminated, the resultant casual­
ties. 

FLYING, PRoPERLY REGULATED, Is 1 oT UNSAFE 

The Aeronautical Chamber of Commerce has f requently asserted 
that "flying, when properly regulated, is not unsafe ." T he figures 
obtainable substantiate this conviction. 

It is estimated that there have been in operati on each year for 
the last three years an average of about 1,200 aircraft, 550 to 6oo 
being in the hands of fi xed base operators and the rest in the hand 
of the itinerants. It is known how many fli ghts were made, pas­
sengers carried and miles flown by the fixed-base operators repor t­
ing. It can safely be assumed that the itinerants, flying mostly from 
town to town, and specializing in exhibition work, covered as many 
if not more miles. H ere is how the comparative record appears fo r 
the years I92I-I923: 

Fixed-Base Flying 
Mileage (known) . .... . ......... . .... 8,767,893 
Mileage per accident. . . . . . . . . . . . . . . . . 171,919.47 
Mileage per fatality. . . . . . . . . . . . . . . . . . 350,715.72 
Mileage per injury. . . . . . . . . . . . . . . . . . . 219,197-325 

Jtineran~ Flying 
E stimated 9,000,000 

21,479·71 
45,918.36 
26,210.8z 

RATIO OF FIXED-BASE ACCIDENTS FOR THREE YEARS 

Mileage, flights and passengers carried, together with accidents, 
have been voluntarily reported by an average of 126 fixed-base op­
erators for the years I92I-I923, as follows: 

Total mileage . . ......... . ......... . . . .. . ......... · · .. · · · · · · · · · · · .8,767,893 
Total number of flights ... .. ..... . ........ .. .... · · ··· · ···· · ········ 327,510 
Total number of passengers carried . . .......... . .... . .. · · · . · . · · · · ·. 278,668 

Applying the accidents, deaths and injuries to the above it is 
seen that in three years of fixed-base flying, there was: 

One accident per. . . . . . . . 6,421.76 flights 
{

171,919.47 miles 

5.464 passengers carried 

{

350,715.72 miles 
One fatality per........ 13,100 flights 

. n,146 passengers carried 

One injury per.. . . . . . . . 8,187.75 flights 
. {219,197.325 miles 

6,966 passengers carried 

RATIO oF FixED-BAsE AcciDENTS IN I923 

In the period Oct. I, I922-Nov. I, 1923, fixed-base operators re­
porte~ 3,014,6I r miles flown, ro6,838 flights and 8o,888 passengers 
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carried. Fi fteen accidents, 1 2 fatalities and 12 injuries show the 
fo llowing ratio: 

{

- 00,974.06 miles 
One accident per........ 7,122.52 flights 

-,392 passengers carried 

One fatality per . . . . . . . . 8,903.16 .flights 
{

2 - 1,217. -8 mi les 

6J740 passengers carried 

{

2- r, 17.-8 miles 
One injury per. . ... ... . 903.16 flights 

6,740 passengers carried 

By eliminating those accidents reasonably regarded as preventable 
under the proper provision through F ederal air law, of airways, 
equipment, in pection and general discipline--a total of 9 accidents 
involving 9 fatalities and 7 injurie - the ratio fo r 1923 is as follows: 

One accident per. . . . .. . . r7,8o6.33 flights 
{ 

502 435.16 miles 

13,481 passengers carried 

{

I ,oo4,870.33 miles 
One fatality per.. .. . . . . . 35 6r2.66 flight!; 

26 962 passengers carried 

{ 

002,922 .. 2 miles 
One injury per.......... 21,367.6 flights 

r6,177 passengers carried 

The foregoing figures speak for themselves. Sustained by such 
a record flying can fearlessly invite scrutiny and in confidence await 
ultimate patronage. "The moral of all this," observes the Scientific 
A merican, "is the urgency of t he call for Federal r egulation. Year 
after year our Congressmen have been urged to pass laws for the 
regulation of flying and the licensing of pilots, etc., and year by year 
they have been neglecting this duty which they owe to the nation. 
It is not only that there is·a deplorable and unnecessary loss of life, 
but these ever-recurring tragedies disturb the public mind and pre­
vent people from investing in a system of tr~sportation which they 
wrongly believe to be not yet safe and prachcable. No thoughtful 
person who contemplates the achievements in aviation can doubt 
that it is destined to prove as serviceable in peace as it did in the 
World War ; but its extensive commercial development will never 
be assured until Congress is aroused from its present indifference. 
This awakening will c_ome just as ~oon as constituents bring pres­
sure to bear upon the1r representatives to pass the greatly needed 
legislation." . 
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TABLE No. H.-ACCIDENTS RECORDED IN PRESS, AS OCCURING AMONG ITINERANT OR GYPSY FLIERS 
jANUARY 1 TO DECEMBER 31, 1923 

(Prepared for the Secretary of Commerce, by the Aeronautical Chamber of Commerce of America, Inc., 
501 Fifth Avenue, New York City) 

Num· 
ber Date 

1923 

Localil:~~ 

"'j .. 
~ 

1 I Jan. 20 I San Francisco, Cal. .•.. I 2 

2 Feb. 1 
3 Feb. 10 

Americus, Ga. . ...... . 
Santa Barbara, Cal . ... . 

4 Feb. 10 
5 Feb. 14 

St. Joseph, Mo ..•...... 
Modesto, Cal. . ....... . 

6 Feb. 23 
7 Mar. 2 
8 Mar. 4 

Stuart, Fla. . ......... . 
McComb, Miss. . . . .... . 
Houston, Tex. . ....... . 

9 Mar. 10 
10 Mar. 25 

Argo, Ill ......... . . .. . 
Kokomo, Ill. . .. .. .... . 

11 Mar. 26 San Diego, Cal. ...... . 
12 Mar. 28 
13 Mar. -
14 Apr. 4 
15 Apr. 7 
16 Apr. 8 

Atlantic City, N. J .... . 
St. Petersburg, Fla .... . 
Pinehurst, N. C ....... . 
Santa Rosa, Cal. ...... . 
I,os Angeles, Cal. ..... . 

17 Apr. 11 
18 Apr. 22 
19 Apr. 22 

Jacksonville, Ill. ..... . 
Asbury ParK. N. J .. ... . 
New York City .. .. ... . . 

20 Apr. 29 San Francisco, Cal ... . . 

21 Apr. 29 Grand Hapids, Mich ... . 

2 

2 
I 
I 

I 
2 

22 May 12 Bryan, 0. . . .. . . . . .. . . I I 

"'j 

~ 
·~ 
.!; 

2 
I 
I 
2 
I 

Causes 

... " 
" - "> ~ 0 1).) 

t l:l;; 

~I"" I""' " - '-' :;: -~ t) 
0.. I It, '-I 

~ ~0:::: -
~~;:be ~ 

t:l 0;:: ~ 
~ n:: - ~ '-> " .._ ... 

~~ £ 
(.,) ... ;: 

::I" t:! 

.. 
.:: 
"" Jl 
~ ;:; 
"' ll., 

t 
"' "> ... ... 
'-' 

';: 

£ 
t2 

.,. 
"' ·.:: 
"' i 

V) 

~I~ - ., 
-~ ~::=,~_: 
.o E~ ~ 
.!_i - I ;: - ... .., 
(.; ~ -
'-> l5 :5 

R emarks 

D ives into San F ranc isco Bay fr om 2,000 feet. 
Probably fault of pilot a nd plane . 

Inexperie nced pilot mi sses field, leaps bou leva rd 
and crashes on bench. 

Flying at 100 fee t altitude when w gin e failed . 
Watered gas stops en gin e; pilot fail s to make 

"dead stick" landin g. 
War-type seaplane los t on fli ght to llim ini . 
Mecha.nic stru ck by propell er. 
Pilot tri es firs t fli ght in pursuit t ype plane sold 

by Government. 
Instructo r kill ed; stud ent injured . 
llanks plane too low. F ourth fa tality a t same 

field "' twelve mo nt hs. 
Low fl y ing over ci t y. P lano bit s radi o an tennae . 
P robably bulty pil oti ng. 
Pa rac hute jumpe r bl own out to sea . 
Plane caught in severe elec trical s to rm. 
Low flyin g in an imprope rl y ca red for plane. 
Amateur wing ac roba t g ra sps con trol wi re and 

plane c rashes; sa id a lso to lack exhausts. 
Iti nerant flier uses sa lt field for passe nge r wo rk . 
Two war-type fl y in g boats so ld by Gove rnment 

met wi th trouble on fl igh t from flo ri da; 9 
people re sc ued. 

Movie plan e flyi ng low ove r Sa n Q uentin prison, 
Ca li fo rni a , sho t dow n by gua rds. 

P lane being wa rm ed up in Ctty a ll ey; pedestrian 
walks into prope ll er. 

S tu nting at low a.ltitud c. 
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Num­
ber 

23 

24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 

35 
36 
37 

38 

39 

40 
41 
42 

43 
44 
45 
46 

47 

48 

49 

Date 

May 13 

May 17 
May 18 
May 20 
May 21 
May 22 
May 26 
May 27 
May 28 

May 30 
May 31 
May 31 

June 3 
J une 8 
June 8 

June 8 

June 10 

june 10 
une 10 
une 11 

June 11 
June 12 
June 12 
June 15 

June 16 

June 16 

June 19 

Locality 

Medford, Ore. . . . . .. •. 

El Paso, Tex ..... .... . 
Bellefontaine, 0. . . . . . . 
Norfolk, Va. . . . ... . .. . 
H ouston, Tex. . .... . .. . 
Cumberland, Md. . • , , .. 
Cha rlo tte, N. C ... . . . . , 
F owler, Cal. ..•..... . . 
Key West, Fla . . .. .. , . . 

Danbury, Conn . .. ... , , 
W a rren, 0 .. . . . .. .... . 
Ch icago , Ill. . . .. . ... . . 

Harrod sb u r!!', Ky. . .. . , 
Glenc oe, Mtnn. . . . . . .. , 
Minneapolis, M inn. . . . . 

Peoria, I ll. . ... .... . . . 

Beac h H aven , N , J .. .. . 

Vall ej o, Cal. • •.. . ..... 
Columbia Ci ty, Ind •• .• , 
Danville, Ill. . .. .. . . .. . 

Oketo, Kas •..... . .. , .. 
Austin, Tex • • ••. , . • , .. 
Livingston, Mont. • •... 
Ponca City, Okla ......• 

Marietta, 0. 

Cotati, Cal. ......••..• 

Island Pond, Vt . •. .. . , 

"<3 
~ 

~ 

2 
I 

I 
I 
I 

2 

"<3 .. .. 
::t 

~ 

1 
I 
I 

1 
I 

1 

2 
1 
6 

2 

2 
3 
2 

2 

(; 

~ 

I 
1 
I 
I 

I 
I 
I 

I 
1 
1 

I 
I 
1 

1 

1 
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Remarks 

P la ne, abandoned whil e wa rming up, j umps 
block. 

In competent pilot. 
P il ot of t his plane a s tunt fli e r. 
Loop ing at 250 fee t. 
Probob fy incompe tent pi lot. 

Probably incompetent pilo t in a bo rrowed pla ne. 
P la ne str ikes h ig h te.ns ion wires taki ng ofT. 
F lyi ng boa t from Government s ur plus repaired 

by boys who int ended to ca rry passenge r s . 
Stun t A1cra . 
P robab ly uns.k iU ed pilotin g. 
Pal!~c n gc r plnnc Ai es low over pn rode; lands in 

c1ty pa rk and hit s specta tors tak ing o fT. 
Ignorance o f r out e a nd probably poor pil oti ng. 
Seco nd acc ident to su mc ' p il ot in th r ee days. 
Control s tick comes out as plane is nt top of 

loop; pla ne not inspected before s tunting. 
Co ntrol s t ick appa rently d rops out a t top o f 

loop. 
Gove rnment surpl us Aying boa t hal! two acci· 

dent s on fir s t Ai gh t. 
Gas supply e.xha usted , plnne crashes int o house. 
E ngine go es dead ove r c ity stree t. 
P ilot a tt empting la nding, crashes into a utomo· 

bil e on h1 ghway. 
No fi eld properly l>r eparcd. 
P lan e c ra shes int o 10use. 
Dad take-o ff' a t fi e ld; obst r uct ed by wires. 
P ilot had been in a ir almost enth·e dny ; cra ~ h 

on take-off. 
Poor field; pla ne plunges over ban k a lmost to 

river. . d 
Th is plane and another a pparentlr unll!BJlecte . 

Pilot alleges deliberate tn mpermg w1t b con· 
trois. 

E ngine goes dead. 
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Causes 
0 _.., 
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SO June 20 North Hatley, Vt . . . ..• , 2 1 I Bad take-off. 
51 June 20 St. Louis , Mo .. ••. . ,. .. 1 1 P lane crashes i.nto barn. 
52 June 20 Angola, N. Y . .. . ...... 1 1 1 En~:ine goes dead; plau.e turns ove r. 
53 June 21 Phillipsburg, Pa. , . . . . . 1 P ilot a tt em pts fl ight over Pennsy lva nia moun· 

-ta ins and ex hausts oil ~u ppl y. 
54 June 23 Denver, Colo ....•• · : ·: 2 1 1 W ings ~run~p l e while stunti ng. 
S·S June 24 Camden, N. I., . .. , ,,, 1 1 Bad take-off. 
56 June 24 Schenectady, N. Y . . ·... 1 1 Parac hute catches in landing gea r ; j umper 

d rops in to ri ve r . 
57 June 27 Davenport, Ia. . . . . . . . . 1 Pilot, in la nd ing on good field , c rashr.s into 

· . hange r. 
58 June 30 Tarrytown, N. Y.... . .. 1 1 Bad engine and leaky pon toons force seap lane 

to land . 
59 June 30 Media, P a . . . • . . . . . . . . . 1 1 1 Govern ment sur plus ship d id not respond to 

controls; pi lot to miss crowd, lands in s ide 
wind and crashes. 

60 June 30 Bartlesville, · Okla. • . . . . 1 1 Hi ts te lephone wires in land ing ; seco nd crash 
in 2 weeks. 

61 June - New York City........ 1 1 "Flivve r" plane crashes into pavement. 
62 July 2 San Francisco, Cal. . . . . 1 1 1 P il ot leaps to safety as plane str ikes high 

tens ion wi res; passenge r burned in cockpit. 
63 July 3 New York City.... . ... 2 1 1 16 and IS year old boys "make" and wreck 

ow n plane. 
64 July 4 Los Angeles, Cal ... ,' ... 2 1 I W ings coll apse during loop. 
65 July 4 Charles ton, S . C.. . . ... 1 1 Parachu te jumper whose stu nt wns to se t plane 

afi re, then leap, docs not jurn p in t ime. 
66 J nly 4 M t. Ayr, I a ... . ... ... . 1 1 Crash in nigh t fl ight du e to poor.ly lighted field . 
67 J uly 4 Bloomfie ld, In. . . . . . . . . 1 P lan e wrecked to avo1d women nncl cluldr=n on 

field. 
68 July 4 Moline, Ill. . . . . . . . . . . . I 1 Low fly ing a irp lane crashes into tree in c rowded 

ci ty park. 
69 July 5 Franklin, P a. . . . • . . . . • . 1 1 P ilot could not shut off power; 5 people in 

plane escape se rious injury. 
70 July 6 N ewhall , l ,a. . . . . . . . . . 1 I Low fly ing pla ne wrecks barn and itse lf. 
71 uly 6 Galva, Ill. . . . . . • . . . . . . I I Bud take-off; plane strikes hi gh tension_ wires 
72 uly 7 Chicago, Ill. . . . . . . . . . . I 1 P ilot banks pla ne at 200 fee t a ltitude; plant aet 

on fi re by wires. 
73 July 8 Columbu s, 0. . . . . . . . . . 2 1 Probably too low fly ing with s tudent. 



Above-Vought UO-I Shipboard Planes ( \ i\Tr ight Engines). Below- Scout 
Douglas-vVright (Wright T -3 engine ) . This pla ne can make 2,400 miles 

non-stop.-Photos, U. S . Navy. 



N avy-Curti ss Scout r as landplane and seaplane; \•Vri ght T eng ine. 
Photos, U. S. N avy. 
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Num · 
ber Date 

74 July 8 
75 July 14 
76 July 16 

77 July 16 
78 July 19 
79 July 19 

80 
81 
82 

83 

84 

85 
86 

87 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

98 
99 

100 

J.uly 20 
July 21 
July 21 

July 22 

July 2'2 

July 2'2 
July · 23 

July 24 

July 25 
July 26 

july · 27 
uly 27 
uly 28 

July 28 
July 29 
July 31 
Aug. 1 
Aug. 5 

Aug. 5 
Aug. 5 

Aug. 7 

Locality 

Bethany, Conn. . .. .. . . 
N ewark, N. J ........ .. 
Santa Monica, Cal ... . . 

Saugerties, N. Y . .. ... . 
Truckee, ·Cal ...... .. . . 
Boston, Mass. . ..... . . 

D es Moin es , Ia . .. .. . . . 
Windsor(Ont. ) nr. D etroit 
Hou ston, T ex. . . . .... . 

S anta Fe Sp rings, Cal. . 

Sacramento, Ca l. 

Danville, I II . . ....... . 
Fairplay, Colo. . .... . . 

Boston, Mass. . ... . . . . . 

Washin~ton , D. C ... .. . 
Dickerv1lle, M ich. . . .. . 
Hasbrouck Heights, N.J. 
Cheyenne, Wyo. . . . .. . 
Rockford, Ill. . . ...... . 
Manheim, Pa. . ...... . . 
St. Louis, Mo .. .. .. ... . 
Niagara Falls, N. Y ... . 
Poughkeepsie, N. Y ... . 
Lake George, N. Y .•.. 

New York City ....... . 
Benton, Ill. . ...... .. . 

St. Louis, Mo ......•... 
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2 

2 

2 

1 
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Re11111rks 

P robably ovc rl o~dcd; take·off from bad fie ld. 
Bad l a n diufi~ on bad fie ld. 
Low flying 10 defec tive plane which cr ashes into 

sea. 
P ilot on c ross country night exhausts gas. 
Plane ~trik es peak Ill moun ta ins. 
S tunt flier drowns when win g o f IO.yea r old 

plane co l bpses. 

I gnition fai lure; both victims A merica ns . 
Voluntee r mechanic wh irl s prope ller when ign i­

ti on is turned on. 
W oman passenge r sc i ~cs control s ticlc in f orced 

la ndiJJf(; plane b its au torn obiJc. 
l?r·obnhly fnult y pilotin g of rnachinc r epo rt ed 

nose-hea vy. 

Duel landing o en r crowd; splim:r from r,ro· 
pell er ki ll s spec ta tor . 

T hird acciden t in week (two fatal); p!one t ak ~n 
up with only pin t of gas. 

Machine c rashes on test fli ght after overhaul. 

Victim was a parachute jumper. 
S tunt fli er kill ed whe n parachute fails to open . 
Rudder fail s to function . 

P assenger steps from plane into propeller. 

P ropeller severs mechanic's leg. 
\Voma n passe nge r's skirt entangled with con­

trol stick o f seaplane. 
War type machine. . 
Victims warned that this old plane, rebuilt sev­

eral times, was a death trap. 
Fabric on wings so rotten it broke at finger 

touch. 



Num· 
ber Date 

101 Aug. 7 

102 Aug. 8 
103 Aug. 11 
104 Aug. 12 
lOS Aug. 12 
106 Aug. 14 

107 Aug. 14 

108 Aug. 14 

::: 109 Aug. 15 
0\ 

110 
111 

112 

113 
114 
115 

116 

117 

118 

119 

120 

Aug. 15 
Aug. 16 

Aug. 17 

Aug. 18 
Aug. 19 
Aug. 19 

Aug. 19 

Aug. 19 

Aug. 19 

Aug. 19 

Aug. 20 

121 I Aug. 21 
122 Aug. 26 
123 Aug. 26 

Locality 

Est~s Park, Colo ...... . 

Chester, Pa. . .. ...... . 
Rochelle, lll. . ........ . 
Dallas, Tex •.... .. .... 
Los Angeles, Cal. . .... . 
Spokane, Wash. . .. .. . 

Venice, Cal •..•....... 

Sylvan Beach, N. Y ... . 

Washington, D. C .... . 

Bingbampton,_.N. Y .... . 
Manasquan, .N. J ... . .. . 

Chattanooga, Tenn. . .. . 

Kenton, 0 ... . ....... . 
Detroit, Mich. . ...... . 
San Jose, Cal .. .... . . . 

New York City ....... . 

Pensacola, Fla. 

Newport, Ore. 

San Francisco, Cal. . .. . 

Auburn, N. Y ......... . 

Camp Bragg, N . C .. .. . 
Waterloo, Ia. . ....... . 
Atlantic City, N. J .. .. . 

~ 
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2 

2 

2 

1 

2 

2 
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Rtmarks 

Passenger apparently not strapped in, leaps 
from plane m forced landing. 

Test flight of recently purchased plane. 
Stunt flier's parachute fails to open. 

Probably misjudged direction of wind, in land­
ing. 

Plane declared to have been unsa fe; crashes on 
pier. 

Seaplane strikes pier landing; thi s pilot was 
killed August 20th. 

Control ~tick came out. This crash second 
fatal one for pilot who had been twice re­
jected by Air Mail as incompetent to fly. 

Mystery seaplane believed to have been used 
by bootleggers. 

Cross country flier loses wheel; hits electric 
lines on landing. 

Home-made olane. 

Mili tary aviators; accident included here be· 
cause they wrecked plane on civilian field 
try ing to avoid crowds. 

One of the two Government surplus boat·s 
figuring in similar accident s in April. 

Propeller breaks and cuts controls of flying 
boat. 

Sight seeing airplane falls into sea; pilot killed 
August 30th. 

Stunt flier ignores warning and flies in to fog; 
cont rols fail and he crashes into bay. 

Same pilot who crashes in seaplane August 14th. 
Fatal accident due to turn with motor dead. 

Strikes telephone wires in take-off. 
Propeller of seaplane sa id to have brokw and 

severed controls. 



Num­
ber 

Date 

124 Aug. 26 
125 Aug. 29 
126 Aug. 30 

127 Sept. 2 
128 Sept. 2 

129 Sept. 3 

130 Sept. 3 
131 Sept. 3 

:::: 132 Sept. 4 
'-I ' I 

133 Sept. 6 
134 Sept. 8 
135 Sept. 9 
136 Sept. 10 
137 Sept. 10 

138 Sept. 11 
139 Sept. 12 

140 Sept. 13 
141 Sept. 14 

142 Sept. 14 
143 Sept. 15 
144 Sept. 16 
145 Sept. 18 

146 Sept. 21 
147 Sept. 22 
!48 Sept. 23 

149 Sept. 23 
I SO Sept. 23 
!51 Sept. 26 

Locality 

Lizard Lake, I owa . ... . 
Portland, Ind. . . . . . .. . 
Albany, Ore. . ....... . 

New York City . . ... . . . 
L os Angeles, Cal. . . .. • 

Lake Geneva, Wis . . . . . 

San F rancisco, Cal .... . 
Albuqu erq ue, N . M . .. . 

Charlotte, N. C . . ... . . 

Medford, Wi s. 
Atlan tic Ci ty, N. J ... . . 
Can ton, 0 . . . .. . ... .. . . 
F lora, Ill ... .. . .. .. .. . 
Baker sfi eld , Cal. .. •.. . 

Olney, Ill. 
Bristol, Va. 

Gran d Junction, ·Colo .. . 
Highlands, N. J . ... ... . 

H ouston, Tex. . . . .. . •. 
New York ·City . .. .. . . 
Belmar, N.J .. ........ . 
Norwich, N. Y .... . ... . 

A tl antic ·City , N. ] . .. . . . 
Manitowoc, Wis. . .. . .. . 
Muskogee , Okla . .. .. .. . 

Madison , Wis. . ..... . . 
International Fall s , Minn. 
Amarillo, Tex. . . . .. . . . 
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R emarkJ 

P robably bad judgme nt on pa rt of pilot. 

Second p):: r. e to be wrecked in 10 days by t hia 
pilot. 

E ngine t rouble ; seap la ne strikes crowded launch. 
Wi ng wa lkers; plane with man on wing fa lls 

into c ity street. 
P lane tr yi ng to snatch man from motor boat, 

stri kes boat. 
Wing walkers. 
P ilot, wbile flyin g low with passengers, runs 

out of gas. 
Re po rted wa ter in gas ; acc ide nt occurs durin g 

loop. 
Dec la red to be faulty controls. 
P il ot o f scnplane under in str uc tion. 
Government sur plus plnne o f pursuit type. 
Cras hes in fron t o f Cit y Hall. 
F lying over mount ains; unfnrniJi ar wind cur­

rents. 
S tunting at low altitude. 
Woman passe nge r re port ed to have ~ei z ed co n­

trols. 
Stun t fl ier looking for landing fiel d. 
Gover nment su rplus fl ying boa t tha t featured 

in accident s during April and Au gus t. 
S tuntin g 40 feet ove'r city pa rlc. 

Believed to be bootleggin g seaplane. 
Government surplus crnft used for stuntin g ; 

c ras hes in fl ames. 
Ine.xperienced pilot stole plane and crashed it. 
H ome-made plane. 
Government su rplus plane bein g fl ow n nt low 

altitude. 
Home-made seaplane. 
P assen gers get excited ancl jam controls. 
Pa1 achute fails to open. 



.... 

Num·t Date 
ber 

152 Oct. 5 
153 Oct. 5 

154 Oct. 5 
15.S Oct. 6 

156 Oct. 6 
157 Oct. 8 
158 Oct. 9 
159 Oct. 13 
160 Oct. 18 

oo 161 Oct. 20 
162 Oct. 21 

163 Oct. 31 
164 Nov. 2 
165 Nov. 3 
166 Nov. 3 
167 Nov. 4 
168 Nov. 11 
169 Nov. 11 
170 Nov. 21 

171 Nov. 23 
172 Nov. 26 
173 Nov. 26 

174 Dec. 6 
175 Dec. 9 
176 Dec. 13 

177 I Dee. 16 
178 Dec. 20 

Locality 

Kansas City, Mo ......• 
Lansing, Mich. . .... .. . 

Bruneau, Idaho .. • .. .. 
Port Jervis, N. Y ..... . 

San Jose, Cal ........ . 
Minneapolis, Minn. . .. 
Keyser, W. Va ........ . 
Toronto, 0 ........... . 
Watertown, N. Y ....•. 

Detroit, Mich ........ . 
Port Coden, N. J ..... . 

Providence, R. I. ..... . 
Elma, Wash ......... . 
Philadelphia, Pa. . .... . 
Springfield, Ill. . ..... . . 
Napa, Cal. . . .... . .... . 
Port J efferson'yN. Y ... 
Syracuse, N. . ...... . 
Waukegan, Ill. . ...... . 

~ 
.:: 
~ 

Italy, Tex. . ...... . ... 11 
Wichita, Kan. . . . . . . . . . 2 
Sebastopol, Cal. . • . . . . . I 

New York City ....... . 
Washington, D. C ...... I 1 
New York City . ... . .. . 

Fairfield, I a. . .... .. .. . 
New York City .. • ..... . 

179 I Dec. 22 I Dallas, Tex ............ I 1 

~ 

"' .. .::, 
~ 
2 

2 
1 

3 

I 
I 
1 
2 
2 
1 
2 

I 

I 

2 
I 

-~ ~ 
"' it ii; 

. TABLE No. II.-C ontimted 

" ;. -.. 
" ""' -::: ';;~ 
~ _n:: -
~!! 5"" 1:;-
~~·~ G 
~ ~ii: £ 
~ ~ ~ ~ 

>-.l t.t. 

Causes 

"' 
·~ 
~ 

~ 
~ 
ti! 

c 
" ~ 
"' .., .., 
~ 

£ 
~ 

"" -~ 
;: 

r:;; 

. ~ 
~ 

lt 

" ~ 
c 

1

n 
·- "'"' ~ ""E 
" " l.> l.> 

M 

~ 
~ 

-::; 
s 

Remarks 

One ship flies in front of another on landing. 
Stunt fliers crash at night into crowded state 

fair building. 

Passenger g~ts ont of plane and walks into 
propeller. 

Pilot says passenger seized controls. 
Home·made monoplane. 
Flying SO feet over foo tball field. 
Night flying from improper fieid. 
Flying cross country at 200 feet a.!titude in 8-

year old Dritish war plane. 
Crash ncar school. 
Piiot seizes propeller of runaway plane to save 

spectators. 
Low flying ; plane crashes into bouse. 
Controls failed. 
Plane had just been overhauled. 

Stunt fliers and wing wa lkers . 

Three fliers arrested after crash and fined for 
trespass ing. 

Probably bad piloting. 
Control stick broke; second crash for same pilot 

in six weeks. 
Broken propeller. 
Possibly broken control wires. 
One of Government su rplus fl ying boa ts fc.•­

tured in accidents in April, Angus! a.nd Sep­
tember. 

I 5 yea r old bGy tries to fly. 
One of Government surplus flyin g boats fea­

tured in accidents in April , Augu st, Septem­
ber and December 13th. 
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TABLE No. IlL-SERIOUS ACCIDENT S REPORTED BY 124EST ABLISHED AIRCRAFT OWN ERS OR OPERATORS 
OcroBER 1, 1922, TO NovEMBER 1, 1923 

Num ber 

I 

2 

3 

" 5 
6 
7 

8 
9 

10 

11 

12 
13 

14 
15 

(Prepared for the Secretary of Commerce, by the Aeronautical Chamber of Commerce of A merica, Inc. , 
501 F ifth Avenue, New York Ci ty) 
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" I I A marine, not an air acc iden t . M inor moto r fail ure caused 
forced landing. P assengers became panic stricke n and 
were drowned. 

2 1 I I nstructo r and s tude nt killed. Cont ro l stick came out of 

- socket as plane winged over. 
1 I Mechan ic st ruck by propeller. 

1 1 1 Stunti ng nt low alt it ude. 
1 1 Stunt ing a t low altit ude. 
I 1 1 P il ot took off in c ross wind fr om small fi eld . 
1 I Faul ty landing of seaplane. Passenge r's leg broken. Wblle 

in hosp ita l co ntracted blood po isoni ng and died. 
1 I I Occ urred a t fl yi ng school. 

2 Excited passe nge r in d ual cont roll ed ship j ammed control11.. 
2 1 P lane, while being wa rmed up, j u m~ed blocks and ran into 

c rowd. One man's arm cut o ; another 's collarbone 

1 
broken. 

1 1 P la ne on ly 45 feet f rom ground in " movie" work when 

2 1 1 
it was hi t by violen t downwa rd gust of wi nd. 

I n mountai nous territory. 
1 I Forced landing in water . P il ot drowned a ft er abandoning 

plane, whic h was later recovered intact. 
1 1 Mech anic struck by r, ropeller . 
1 1 Collided wi th tree on anding. 
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TABLE No. IV.- MINOR ACCIDENTS REPORTED BY 124 ESTABLISHED AIRCRAFT OWNERS OR OPERATORS 
OcroBER 1, 1922, TO N OVEMBER 1, 1923 

Number 
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(Prepared for the Secretary of Commerce, by the Aeronautical Chamber of Commerce of America, Inc., 
501 F ifth Avenue, New York City) 
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Remarks 

Forced to land in P uget Sound in 72 mile gale. Punched 
bole in bull of fl ying boat. 

No fie ld. Plane hi t t ree in landing. 
P ilot did not inspec t strange fie ld. Taxied into di tch taking 

off. 
Picked bad landing place in ope n prai rie. 
P lane hit fence in take-off to avoid hitting child on fi eld. 
S tudent fe ll. Grea t lack of landing fie lds and night faci l· 

iti es. 
D ir ty gasoli ne. 
I mpr oper fi eld ; plane h it stump. 

} 
Valve fa ilure. , gas pump fai lure, oil pump failure. In 

two cases pi lots were over bad cou ntry. In thi rd case, 
forced landing was made at n ight. 

P lane landed at n igh t and bit ano ther sh ip taxing to 
hangar. 

} Stude nts stall ed. One hi t high tension wires . 

} 
One pilot del ibera tel y flew in to sfor rn ; another side 

slipped in to small fi eld. Magne to loose in th ird acci· 
dent whi le plane was 1 SO fee t above cente r of to wn. 

I nexperien ced pilot , tax ied i!:lto djt ch. 

} 
New pilot fl ew into a s torm. Incompetent pilot made 

bad landing. In th ird case, ine xperienced pilot and 
faulty engine combined to cause crash. 

Igni t ion tro uble. 
Choked gas line. 

} 
O f these five acc idents , three we re due to leaks in the 

gas lin es and two to faul ty take-off s. 
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Remarks 

Motor failure taking off. 
Pilot !lew into night over stra nge country and cr ashed. 
Flying boat too long in water; planking torn on land in g. 
D irty gas; forced lan ding in stumpy fie ld. 
Improperly fitt ed engine. 
Pilot in night !light in fog hit high tension lin e. 
Motor missed on tal<i ng off. 
Spectator ran in front of plane as it was taki ng off. 
No ava il able field. 

} 

In these !hree acci<!ents, operator indica te.d poo ~ piJ ots1 
poor sh ips and d1rty gas . "We need 1ns pcchon anu 
li ce nsing," he re po r ted . 

Forced landing in s to rm at night on desert'. 
P lugged water pipe. 

D irty gas in one. ins ta nce ; motor car d rove on field when 
plane was landing. 

These occurred in mountainous country where air route5 
and landing fac iliti es are so rely needed . 

Fabr ic on wing r otten a nd lore oo take off; other two 
of these three accidents due to bad fi elds . 

Magneto fa ilure each lime. 
Cras hed landing gear; n o field. 
Wheel los t 1000 ft . in air. 
D irty gaso line. 
Propeller blades came off pusher !lying boat .. 
Private sea plane makes bad landi ng. 
Flying boa t damaged in 1a nding ; proba bly faulty engi ne. 
P lane overloaded . 
Flying boat takes o ff in narrow SJlnce and in cross wind. 



CHAPTER X 

FIVE YEARS HAVE PASSED AND CONGRESS REMAINS INDIF­
FERENT TO NATIONAL DEMAND FOR AIR LAW BOTH FOR 
REASONS OF PUBLIC SAFETY AND AVIATION DEVELOP­
MENT. 

M ORE than five years have passed since the close of the 
World War and the United States has not yet enacted any 
form of Federal law for the regulation and encouragement 

of aviation. The effect of this delay is seen on the one hand in the 
alarming increase in fatal accidents among itinerant fliers, with the 
consequent solidifying of public fear and prejudice; and, on the 
other, in the indefinite postponement of commercial operations upon 
a sound basis, thus depriving us as a nation of the economic benefits 
possible to be conferred through air transport and substantially 
weakening our national security in the air. ·· 

· It is somewhat difficult to understand the causes for this procras­
tination in the United States while other countries of the world, far 
more . distraught in their political and industrial affairs, have yet 
found time to provide regulatory law which is recognized every­
where as being the very foundation upon which to build air power. 
To this political attitude, which is due rather more to indifference 
than to ignorance of essential facts, must be attributed the ex­
tremely unsatisfactory condition of American aviation today. 

FIFTEEN NATIONS ADHERE TO INTERNATIONAL AIR 

CoNVENTION 

The Convention for the Regulation of International Air Naviga­
tion, *dated October 13th, 1919, was presented to the Associated 
Powers as part of the League of Nations Covenant. The follow­
ing is a list of the nations that signed the Convention between the 
above date and June rst, 1920. The United States signed May 31st, 
1920. 
United States 
Belgium 
Bolivia 
tBrazil 
British Empire 
China · 
Cuba 

Ecuador 
France 
Greece 
Guatemala 
Italy 
Japan 
Panama 

Poland 
Portugal 
Roumania 
Serbs-Croa ts-Siovenes 
Siam 
Czecho-Slovakia 
Uruguay 

"The text of the International Conv.ention was printed in the Aircraft Year Book, 1921. 
tBrazil adhered to but did not sign the Protocol. 
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To date, according to a report prepared by the United States 
Senate Legislative Drafting Service, Frederick P. Lee, Chairman, 
fi £teen nations have either ratified or adhered to the Com ention, as 
follows: 

Belgium ........... .. . . Ju.ne I , 1920 Japan .. . . .. . . . . .. . . .. . June I, 1920 
Boli\ ia ................ June r, 1920 Liberia ....... . ....... Mar. 29, 1922 

British Empire ..... ... June I, 1920 i icaragua .. .. . .. . .... Dec. 3I , 1920 

Bulgaria ... ... ... . . . . . . July , 1923 Persia ...... .. . . . ...... Apr. 9, 1920 

France . ...... .. ...... . June r, 1920 Pe.ru ..... .. ...... ... . June 22, 1920 

Greece .. . · . . ...... . .. . . . June I , 1920 Serbs-Croats-Slovenes . . June r, 1920 

I taly ................. Apr. ro, 1923 Siam ..... . ............ June I, 1920 

On December r8th, 1922, the Coun cil of Ambassadors requested 
the German Government to apply for admission as a member of the 
Convention. 

REsERVATIONS BY THE u 1TED STATES 

At the time of signing the Convention, the United States made 
the following reservations: 

"The United States expressly reserves, with regard to Article 3, the 
right to permit its private aircraft to fly over areas over which private air­
craft of other contracting States may be forbidden to fly by the laws of 
the United States, any provision of said A rticle 3 to the contrary notwith­
standing. 

"The United States reserves complete freedom of action as to customs 
matters and does not consider itself bound by the provisions of Annex H or 
any articles of the Convention affecting the enforcement of its custom laws. 

"The United States reserves the right to enter into special treaties, con­
ventions and agreements regarding aerial navigation with the Dominion of 
Canada and/or any country in the Western Hemisphere if such Dominion 
and/ or country be not a party to this Convention." 

On signing the additional Protocol, the United States made the 
following reservations : 

"The United States signs the above P rotocol with the understanding that' 
its construction and enforcement shall in no way derogate from the entire 
freedom of the United States to negotiate with non-contracting States of 
the Western Hemisphere as regards the regulation and control of aerial 
navigation as set forth in the Th.ird Reservation of the United States to the 
Convention." 

A ScoRE oF BrLLs BEFORE CoNGREss 

As above stated, the United States signed the Convention on 
June rst, 1920, and the Additional Protocol on October 31st, 192r, 
Ambassador Wallace acting as the representative of this country for 
that purpose. Neither the Convention nor the Additional Protocol 
has been submitted by the President to the Senate for the advice and 
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consent of that body to their ratification, nor has the President or 
the State Department made any official statement as to the reasons 
for this failure. No agreements have been entered into, as to air 
regulation, between the United States and Canada or any other 
Dominion or State in the Western Hemisphere, the nearest approach 
to negotiations being public notice by the American State Depart­
ment that certain requirements of the Canadian air authorities must 
be respected. 

In this five-year period since the Armistice, probably a score of 
bills and resolutions affecting the regulation and encouragement of 
American aviation have been before Congress. 

As was related in the Aircraft Year Book for 1923, the Wads­
worth Bill (S. 3076), creating a Bureau of Civil Aeronautics in the 
Department of Commerce, passed the Senate in February, 1922. On 
reaching the House it was referred to the Committee on Interstate 
and Foreign Commerce. Col. Samuel E. Winslow, chairman of this 
Committee, realizing the importance of the subject and appreciating, 
further, that some members of the House were not fully informed, 
proceeded with care and deliberation, and after prolonged confer­
ences with the .Department of Commerce and other departments, 
evolved a new bill (H. R. I3715). This bill he introduced on Jan. 
8, I923, but due to legislative congestion, he was unable to get it out 
of his committee, to which it had been referred, before the 67th 
Congress adjourned. 

WINSLOW-WADswoRTH BILLs AGAIN BEFORE CoNGRESs 

On December 6th, I923, immediately after the 68th Congress 
convened, Senator Wadsworth reintroduced his old bill as S. 76 
and on January 8th, I924, following earnest support of Senator 
Jones and other members of the Committee on Commerce, the bill, 
with slight amendments, was passed. It then went to the House and 
was referred again to Mr. Winslow's committee. 

Col. Winslow on December 13, I923, reintroduced his old bill, 
with the new number (H .. R. 3243) which, upon being referred 
back to the Committee on Interstate and Foreign Commerce, was 
given into the hands of a special subcommittee consisting of the 
following: 

Col. Winslow, Chairman, ex-officio; Everett Sanders, Indiana; 
Schuyler Merritt, Connecticut; Carl E. Mapes, Michigan; Homer 
Hoch, Kansas; Charles F. Lea, California, and Harry B. Hawes, 
Missouri. 

H. R. 3243 is in substance the same as H. R. I37IS, the text of 
which was printed in the Aircraft Year Book, I923· 
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In opening Committ ee consideration, Col. \ iVinslow said: 

"Representa tives of the Commerce, \ ar, N avy, Treasury, Post Office 
and Labor D epartments, Nation a1 Advisory Committee for Aeronautics, and 
such civi lian organ izations as the 1 - a tiona-! Aeronautic Association, Aero­
nautica l Chamber of Commerce, Society of Auto motive Engineers and Nat ion­
a l A ircraft Under wri ters Association, as wetl as the Aviation Committee of 
the American Bar Association and the Comm issioners on U niform State Laws 
have participated in the discussions. 

"The Act, in brief, provides fo r the establishment in the Department of 
Commerce of a Bureau of Civil Aeronautics . The act is divided into five 
parts and establishes authority for the in pection and licensing of aircraft 
and pilots, establishing an d cer tifying air r outes and termin als, as well as 
rules of the air and their administration, an d so co-operating with our 1v1ili­
tary, raval, P ostal and Commerce ai r activities that the whole can literally 
be co-ordinated into the Air Power of the United States. Aviation is, per­
haps, the most significant mechan ical development of this generation con­
tributing as it does, to the speeding up of transpor tation and forming the key 
of our national defense on land and sea. 

"In their several messages, both President Hard ing and President Cool­
idge have urged legislat ion for the regulation, relief, and encouragement of 
aviation. The establishment and development of civil aeronautics has the 
endorsement of the admini stration. The basis of Air Power must be a 
healthy, self-suppor ting aircraft industry. Among the needs of this industry 
are increased public confidence, in creased capital, and more favorable insur­
ance rates . Public confidence will expand with the increase of operating 
efficiency. Capital will undoubtedly enter the field as soon as our basic law 
governing the operation of aircraft is established upon a sound and broad 
basis and under responsible management and direction and reduced hazards 
reas;nable insurance rates will follow." ' 

"THE FREEDOM OF THE AIR" 

In 1923, the demand for Federal regulation and encouragement 
of aviation became more general and public interest was further 
aroused through a significant court decision on the "freedom of the 
air," and through resolutions and action taken by the American Bar 
A'Ssociation, the Chamber of Commerce of the United States and 
the National Aeronautic Association. 

An airplane l~aving a T win Cities field made a forced landing on 
private property. The owner of the land brought action to recover 
damao-es and to enjoin the defendant fliers f rom again flying over 
the piaintiff's premises, regardl~ss of the alti~ud~ of such flights . 
In his opinion, Judge John C. M1chael of the D1stnct Court of Min­
nesota, said : 

"This presents a new question; so. far as court decisions are concerned, 
and there is a singular lack of leg~slahon, both federal and state, in any at­
tempt to define or regulate the right of air navigation. 

"The only legislation on the subject in this state is Chapter 433 Laws 
1921, which goes no further than to forbid all trick flying or aeriai aero-
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batics, or any flight at a less altitude than two thousand feet, over any city 
of the first class. 

"The act impliedly recognizes the rightful existence of air navigation by 
this limited regulation, but no attempt is made to define the respective rights 
and liabilities of such navigators and the owners of the land over which air 
flights are made. 

"In the present undefined state of the law upon this subject the plaintiff 
invokes the old common-law maxim, 'Whose the soil is, his it i5 from the 
heavens to the depths of the earth,' and claims that airplane flights over the 
plaintiff's land, no matter how great the altitude, constitute actionable tres­
pass. If this is a fixed, unalterable rule of property not subj ect to modifica­
tion or exception, then the plaintiff's contention must be upheld. 

"This rule, like many aphorisms of the law, is a generality, and does 
not have its origin in legislation, but was adopted in an age of primitive in­
dustrial development, by the courts of England, long prior to the American 
Revolu-tion, as a comprehensive statement of the landowner's rights, at a 
time when any practical use of the upper air was not considered or thought 
possible, and when such aerial trespasses as did occur were relatively near 
to the surface of the land, and were such as to exercise some direct harm­
ful influence upon the owner's use and enjoyment of the land. 

"A wholly different situation is now presented. We are. passing through 
an age of marvelous achievements in the way of useful mechanical inven­
tions, with the result that practical air navigation is now an accomplished 
fact. Its possibility of great public usefulness in rapid communication and 
transportation seems to already be well demonstrated. 

"The upper air is a natural heritage common to all of the people, and its 
reasonable use ought not to be hampered by an ancient artificial maxim of 
law such as is here invoked. To apply the rule as contended for would 
render lawful air navigation impossible, because if the plaintiff may prevent 
flights over his land, then every other landowner can do the same. 

"Condemnation of air lanes is not feasible, because aircraft cannot ad­
here strictly to a defined course. 

"Common-law rules are sufficiently flexible to adapt themselves to new 
conditions arising out of modern progress, and it is within the legitimate 
province of the courts to so construe and apply them. This very rule has 
been modified by our Supreme Court in respect of subterranean waters. 
Erickson v. Crookston, etc., 100 Minn. 481. 

"When it is sought to enforce such a rule of law, the extent of the 
public interests involved on one side, as against the probable substantial in­
jury to the private property owner on the other, is an important element of 
consideration by the courts. It is elementary in this country that private 
property is entitled to a full measure of protection. 

"The air, so far as it has any direct relation to the comfort and enjoy­
ment of the land, is appurtenant to the land, and no less the subject of pro­
tection than the land itself; but when, as here, the air is to be considered at 
an altitude of two thousand feet or more, to contend that it is a part of the 
realty, as affecting the right of air navigation, is only a legal fiction, devoid 
of substantial merit. Under the most technical application of the rule, air 
flights at such an altitude can amount to no more than instantaneous, con­
structive trespass. Modern progress and great public interest should not be 
blocked by unnecessary legal refinements. 

"The accident in this case has been emphasized as evidence of a great 
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menace from aircraft to persons and property upon the land, and as fur­
nishing a suffic.ient reason for banishing air flights altogether. 

"True, there is some danger from this source; but such accidents are in­
frequent, and this ha.zard is infinitely less than is constantly encountered in 
every walk of life from various other causes. An occasional accident has 
never been considered a sufficient reason for suppressing a useful industry, 
but may justify reasonable legislative reguJation. 

"Failure to sustain the plaintiff's contention, relative to upper air tres­
passes, does not deprive him of any substantial rights, or militate against his 
appropriate and adequate remedies for recovery of damages and injunctive 
relief, in cases of actual trespass or the commission of a nuisance; hence the 
scope of the temporary injunction has been limited to enforcing compliance 
with the Minnesota law already mentioned." 

INDORSED BY CHAMBER OF COMMERCE OF THE UNITED STATES 

At its eleventh annual meeting held in New York in May, 1923, 
the Chamber of Commerce of the United States adopted the follow­
ing resolution: 

"Aviation has demonstrated great possibilities for the addition of new 
services to commerce and important means of national defense. That these 
possibilities may be developed, and their national benefits obtained, commer­
cial aviation should receive prompt and sustained encouragement. As 
requisite to this end, suitable legislation should immediately be enacted by 
Congress to govern the flight of aircraft and the airways over which they 
operate." 

In notifying its organization membership of the above resolution, 
the Department of Transportation and Communication of the 
National Chamber stated: 

"The National Chamber stands for the enactment of suitable enabling 
legislation by Congress to govern the flight of aircraft and the airways over 
which they operate, thus encouraging aviation in the development of new 
services to commerce and as an important means of defense. Given this, 
the designation of air routes and the assignment of air terminals will nat­
urally follow. Such legislation will not only make for greater safety in flying 
by eliminating the irresponsible element, but should tend to stimulate com­
mercial aeronautics in all its phases." 

AMERICAN BAR ASSOCIATION AGAIN INDORSES FEDERAL 
AIR LAW 

At its annual meeting in Minneapolis, Minn., August 29th, 3oth 
and 3 rst, 1923, the American Bar Association again indorsed the 
principle of Federal air regulation by adopting the following recom­
mendations of its Committee on the Law of Aeronautics: 

1 . "That the special commit~ee be either c~nt!nued or made a standing 
committee of the Amencan Bar Association. 

2 . "That the American Bar Association indorse the enactment by Con­
gress of legislation fostering and regulating aeronautics substan-
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tially as set forth in H. R. 13715 introduced by Hon. Samuel Wins­
low at the fourth session of the Sixty-seventh Congress. 

J. "That the members of the American Bar Association assist in pro­
curing the enactment of legislation, both state and federal, which 
will encourage the development of commercial aeronautics in the 
United States. 

4. "That the attention of the membership be called to the i11ternational 
problems connected with aeronautics and particularly to the neces­

sity for the codification of rules governing aerial warfare." 

Wm. B. MacCracken of Chicago, is chairman of the above com­
mittee. Other members are: George G. Bogert of Ithaca, N. Y.; 
Phillip A. Carroll of New York; W. Jefferson Davis of San Diego, 
Cal.; and Daniel W. Iddings of Ollio. 

CoNGRESSIONAL INDIFFERENCE SEEMS INcREDIBLE 

Upon considering the impressive influence which recommenda­
tions of the American Bar Association and the Chamber of Com­
merce of the United States have on general matters of law and busi­
ness, Congressional indifference to the need for air law seems 
inexplicable. · 

Further, when one considers the rising toll of deaths and injuries 
due to unregulated flying, this indifference seems incredible. 



CHAPTER XI 

THE SEC01"D NATIO 1AL AIR I NSTIT TE OF THE AERO AUTI­
CAL CHAtviBER OF COM iVIERCE-"PUTTING AIRCRAFT TO 
v\rQRK" THEtvi E OF SYMPOSIUM BY CABI1 ET OFFICERS, 
BA.l~ KER, CON GRESSMAN AN D OTHERS. 

T-HE Second National Air Institute of the Aeron. autic. al Cham­
ber of Commerce, a symposium built around the theme, 
"Putting Aircraft to vVork," was held at the Hotel Statler, 

St. Louis, ro a. m., October 2nd, 1923, the papers in permanent 
printed form being presented by Dr. George vV. Lewis, Executive 
Officer, of the National Advisory Committee for Aeronautics. 

Following was the program: 

"Introduction" (Arthur B. Birge, General Manager, St. Louis Ae~onautic 
Corporation). 

"Aircraft as a Constructive and Profitable Economic Force" (Hon. Harry 
S. New, Postmaster General). 

"Aircraft in the Department of the Interior" (Dr. Hubert \ i\1-ork, Secre­
tary of the Interior) . 

"Use of Airplanes in the Work of the U. S. Department of Agriculture" 
(Hon. Henry C. vVallace, Secretary of Agriculture). 

"The U. S. Mail Night Flying Experiments" (Col. Paul Henderson, 
Second Assistant Postmaster General) . 

"Peacetime Aviation in the U. S. Coast Guard" (W. E. Reynolds, Rear 
Admiral, U. S . . Coast Guard, Commandant). 

"The Army Air Service and Industrial Preparedness" (Major General 
Mason M. Patrick, Chief, U. S. Air Service). 

"Naval Aviation and the Civillan Reserve" (Rear Admiral William A. 
Moffett, U.S.N ., Chief, Bureau of Aeronautics, Navy Dept.). 

"The Economy of Aerial Defense" (Hon. Frank Murphy, Congressman 
from Eighteenth Ohio District, and Member Appropriations Com­
mittee). 

"Dependence of Successful Aircraft Design upon Scientific Investiga­
tion" (Dr. Joseph S. Ames, Chairman, Executive Committee, Nation­
al Advisory Committee for Aeronautics). 

"The Renaissance of Rigid Airships" ( Commander]. C. Hunsaker-, C. C., 
U.S.N., Design Section, Bureau of Aeronautics, Navy Department). 

"Banking Future-As Seen from the Air". (John G. Lonsdale, President, 
National Bank of Commerce, St. Loms, Mo.). 

"The Airman's Progress" (Coker F. Clarkson, General Manager, Society 
of Automotive Engineers) . 

There could scarcely have been a better illustration of the under­
lying purpose of the National Air Races than that provided by the 
Air Institute. The military and naval competitions were designed 
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to stimulate interest in aeronautics as a national heritage, but the 
emphasis, first and last, was on commercial flying. The Air I ns ti­
tute, through the words of its distinguished contributors, interpreted 
this desire and by judicious presentation of facts conveyed to the 
public the message that the primary mission of aircraft is to serve, 
not destroy. 

KEYNOTE BY Pos T MASTER GEN ERAL NEw 

The keynote was given by the Bon. Harry S. New, Postmaster 
General of the United States. "It is apparent to all, " he said, "that 
the American people are by character non-militarists. They do not 
care to think of war, the possibility of it, or even insurance against 
it, or to pay the slightest attention to the requirements for protection 
until war is actually upon them. They placidly regard the country's 
ecqnomic resources as sufficient to protect them. They dislike large 
non-productive military or naval establishments, preferring to regard 
their natural strength as sufficient. This may be unwise, and I think 
it is, but it is a fact. 

"Applied to aviation, this means that our aircraft industry, born 
of the war as a military adjunct, can not hope to survive, if com­
pelled to look solely to the military, and in this is included the naval 
market. The United States is today in a cruelly paradox ical position 
with regard to aircraft. America was the birthplace of the airplane, 
yet we have seen Europe surpass us. It is true that in records we 
lead the world, but in quantity of supply we are lamentably and 
almost pathetically deficient, as contrasted with most of the other 
first-class powers. · 

"The air forces of the Army and Navy must be placed upon a 
sound and effective basis, both as to existing equipment and per­
sonnel, and also as to future production and the training of reserves. 
But back of the demand for aeronautical development for both 
Army and Navy lies the need for the development of commercial 
aviation, which shall be a constructive and profitable economic force, 
and at the same time function a s a reserve for the nation's defenses 
in production facilities and primary trained personnel. Aircraft 
should be put to work." 

AIRCRAFT IN INTERIOR DEPARTMENT 

Dr. Hubert W~rk, Secretary of the Interior, expressed his con­
viction that aircraft are destined to perform invaluable service for 
the diversified activities of his department . 

. "In rushing mine rescue apparatus to the scene of disaster," he 
said, "in mapping from the air the immense reservoirs and extensive 
canal systems of Reclamation projects, in photographing inaccessible 



Above-Curtiss Pursuit Plane (Curtiss D-1 2A engine). B elow--Lieut. 
R. L. Maughan and his Dawn-to-Dusk Curtiss Pursuit Ship. 



Types of Submarine Planes. Above-Glenn L. Martin MS-r. Bel.ow_:_Cox­
Klemin. Both have Wright radial 6o h.p. engines. 



NATIONAL AIR INSTITUTE 131 

to complete topographical features of the land for the Geolog;ical 
Survey and in the transportation of passengers to the National 
Parks, these are some of the possible developments of the future. 

"The airplane a.lready had been used by our Bureau of Mines in 
its rescue work following mine accidents. The adaptability of the 
airplane to this novel use is being tested by the Department at Bir­
mingham, Alabama. The speed and mobility of the aeroplane and 
its independence o f railway schedules and bad roads are valuable 
fact ors in the consideration of its adaptability to mine rescue pur­
pose . 

"Recently the Project Manager of tl1e Rio Grande reclamation 
proj ect '"as furnished with an aerial photographic mosaic map of 
the Rio Grande within his territory made by the Aviation Section of 
the United States Army at Fort Bliss, Te...x. Mr. Gerrard H. 
Matthes, for many years one of the hydrographers of the United 
States Geological Survey and later with the Bureau of Reclamation, 
has been developing map making for reservoir sites, drainage basins, 
and other purposes by aerial methods. This was primarily in con­
nection with the \\ ork for the United States Engineer Office at 
Chattanooga, Tenn. The method has been found particularly useful 
in the surveys of reservoir sites; for locating routes for transmission 
lines; for studying timber holdings by revealing kinds and quan­
tities of species; for planning improvements in irrigated areas; for 
showing exact location of ditches, headgates; system of distribution 
used on various tracts; location of buildings; nature of crops grown; 
also for studying reclamation and drainage projects, for city maps; 
and for harbor surveys. He states that it is easy to put contours 
on a good aerial photograph with the plane-table; that the difficulties 
that hampered the early attempts have been overcome; and that . the 
old-time surveying methods will be forced into the background by 
the new methods which are being found practical and economical. 

"The application of photography to Geological Survey mapping 
has been studied and experimented with since 19 10. The trans­
formation from the horizontal to the vertical view made possible 
through the use of the aeroplane closely followed through further 
experiments and inventions by one of the Geological Survey engi­
neers. This work has probably been the greatest factor in develop­
ing the practical aeroplane photogr~ph, and for _at least five years the 
Geological Survey has been carrymg on specific tests and ·experi­
ments in the use of ·airplane photographs in connection with field 
surveys. It has been demonstrated that such photographs, when 
secured promptly, have been of the greatest benefit in executing 
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topographic surveys, and the same can be said of geological surveys. 
So much of the time of the topographers and geologists may be thus 
saved that I have no hesitancy in saying that the use of aeroplane 
photographs can be used to advantage in connection with all classes 
of mapping and in the case of topographic mapping they can be used 
for all cultural features of the maps, and especially in the revision 
of the old maps, thereby bringing the culture of them up-to-date at 
relatively small cost." 

IMPORTANT SERVICE TO AGRICULTURE 

"Although the use of aircraft by the United States Department 
of Agriculture is hardly beyond the experimental stage," declared 
Secretary H. C. Wallace, "enough success has attended the tria.ls to 
indicate their importance. 

"The Bureau of Entomology has been one of the most liberal 
experimenters with the airplane in its work. An interesting use was 
to ascertain how far rust spores were distributed by air currents. 
This investigation was made possible by the co-operation of the Air 
Service of the Army, which furnished planes and pilots. Spores of 
stem rust were found in the air at altitudes of from r,ooo to ro,ooo 
feet. It is significant that the number of spores caught in the air 
decreases rather rapidly as the distance from rust grains and grasses 
increases. Under the supervision of the Department of Agricul­
ture the use of airplanes for dusting cotton was tried in a preliminary 
way during the summer of 1922 in certain areas of northern Louis­
iana and Mississippi. Although the insect in these tests was not the 
cotton boll weevil but the cotton leaf worm, which was particularly 
bad at that time the results showed that a very even distribution of 
dust could be obtained. For these tests three machines were loaned 
to the department by the War Department. Congress has appro­
priated $4o,ooo for carrying on the experimental work. Calcium 
arsenate dusting has been found the most efficient method of con­
trolling the cotton boll weevil, but methods of spreading the dust 
have been limited to ground machines. The territory covered is 
therefore very small in comparison to what can be reached by the 
airplane, and the process consequently is somewhat costly. It is 
estimated that at present less than 10 per cent of the cotton area is 
effectively treated. 

"The airplane has been used with success by the Forest Service 
in its fire-control work in the big forests of the west. In certain 
features of the work it is a very valuable adjunct. The airplane 
furnishes a means of direct vertical view of any fire situation with­
out the distortion of angular view or without interference from 
intervening ridges. It is mobile and can go directly to the fire, circle 
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above it gathering information, determining the e..xact status 
of the fire, its location and charact er of material in which it is burn­
ing. During the period of smoke blanket when the country is ~om­
pletely overcast with smoke, the view from the airplane is not so 
seriously hampered as that of the lookout. The speed of the air 
patrol, promptness in reporting, and general utility are shown by 
the fact that the Oregon Patrol sighted 720 fires out of a possible 
r , roo, and that of the 720 sighted 465 received credit for first report. 

AviATION IN THE CoAST GuARD 

"Peacetime possibilities of aircraft are looming each year larger 
on our horizon as practical aids to the commercial, scientific and 
humanitarian work of civilization," said Rear Admiral W. E. Reyn­
olds, Commandant of the U . S. Coast Guard. "The United States 
Coast Guard has found aviation a great possibility for more effec­
tively carrying out its peacetime duties. Almost eight years ago 
Congress authorized the Coast Guard to construct and maintain ten 
aviation stations for the purpose of aiding in the national defense in 
war-time and of assisting commerce along the coasts in peace-time. 
Although Congress a1~thorized these ten stations and the necessary 
personnel, it has never appropriated nwney with which to build a 
station or to carry on the work. It was only through the courtesy 
of the Navy, permitting the transfer of surplus aircraft, that we 
were able to get started. 

"The scope of work of Coast Guard aircraft was comprehended 
as follows: 

(a) Locating vessels in distress at sea in waters contiguous to the coasts, 
and carrying such assistance to them as practicable. 

( b) ~ocating derelicts at sea within the practical cruising radius of the 
aircraft. 

(c ) Carrying life-saving line from shore to a vessel stranded near the 
beac_h _beyond _reach of line-throwing gun. 

(d ) Ass ~stmg vanous units of the government to more quickly and 
~c~ently per~orm certain duties by carrying their representatives 
m atrcraft to tsolated points. 

(e) Assisting fi shing industries by locating schools of fish . 
(f ) Providing rapid transportation for emergency medical aid to persons 

at remote sections. 
(g) Patroling territories for the enforcement of federal laws and co-op­

erating in the enforcement of state and local laws. 
(h) Assisting aircraft in distress. 

In addition, any direct or indirect as sistance rendered civil aviation 
was considered an e~1cou.ragement to aviation in general and a proper 
function of the statwn. 

"The aviation work of. the coast gu~rd was stopped on July I, 

1921. A necessity for stnct economy 111 government expenditures 
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required the Coast Guard to limit its personnel, place many of its 
ships out of commission, close many of its life-saving stations, and 
observe the most rigid care in expenditures. No new work could be 
continued. This required the closing of its aviation station, which 
was done with the deepest regret by headquarters and the personnel 
of the sl;gtion. As yet Congress has been unwilling to grant the 
coast guard funds to continue its aviation program. ·with sufficient 
funds to maintain at least two stations having adequate personnel, 
shops, and equipment, and suitable planes, exceptional beneficial 
work can be rendered by Coast Guard aviation." 

CoNGRESSMAN URGEs EcoNoMY oF PREPAREDNESS 

The Han. Frank Murphy, Representative in Congress from the 
18th Ohio District, and member of the Committee on Appropria­
tions, said: "In view of world conditions and the position of some 
of our Allies by reason of their intense development of Aeronautics, 
it is my judgment that America should not be caught napping, but 
should be quite alert and as strong in the air as any nation of the 
earth. The reasons for this opinion are so numerous that I scarcely 
know which one to advance first. However, I will just call your 
attention to the results in the naval tests recently held by our own 
Government, when great battleships were completely at the mercy 
of a boy in an airplane. The next war, which God forbid shall ever 
happen, will be fought in the air, but America is indeed, careless if 
she does not already see this condition, and, as we boast of our won­
derful ability, we should now, in the days of plenty, prepare to take 
care of this country, which is looked upon with covetous eyes and 
distrust by other nations of the earth, and we might just as well 
understand that the best way to avoid war is to be prepared to take 
care of our Nation in the most modern way, which is by Aero­
nautics, at an expense that will be very moderate indeed, as com­
pared with the tremendous cost of other fighting material, which 
is now almost obsolete." 

BANKER's VIEw oF FLYING 

John G. Lonsdale, President, N a tiona! Bank of Commerce of St. 
Louis, saw in air transport a valuable adjunct to finance. He said: 

"In speeding up the actual transaction of exchange, you cor­
respondingly decrease the amount of money on deposit where the 
volume of trade is equal. Seemingly, then, the speed-up would 
work to the advantage of the section or community with the great­
est trade volume. A review, however, of the gold settlement fund 
-the basis upon which the Federal Reserve equalizes trade balance 
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-shows that the advantage of trade is pretty equally distributed over 
the United States. From a dollar and cents standpoint, then, this 
most obvious reason for greater dispatch is minimized. 

"Just to show the volume of business that would be involved 
from St. Louis alone, that would be at least speeded up, if not 
specific interest saving were eventually shown, C. C. Attebery of 
the St. Louis Federal Reserve Bank has gathered some interesting 
figures. The average daily amount forwarded from St. Louis over 
a given week was as follows: 
Boston ....... . ..... . ... $ 26I,OOO.oo Baltimore .... . ......... $ I45,ooo.oo 
New York ............. 2,630,000.00 New Orleans . . . . . . . . . . 367,000.00 
Philade.lphia . . . . . . . . . . . . 305,000.00 Detroit . . . . . . . . . . . . . . . . 204,000.00 
Cleveland . . . . . . . . . . . . . . I70,ooo.oo Minneapolis & St. Paul. . I30,ooo.oo 
Pittsburgh . . . . . . . . . . . . . r88,ooo.oc Dallas . . . . . . . . . . . . . . . . . 350,000.00 

"Even the novice could visualize the advantages to be gained by 
the community first transporting its exchange checks aerially, and 
yet its immediate adoption, once started, by all large centers would 
soon overcome this temporary benefit. 

"Mr. Attebery also compiled a table showing comparative trans­
portation time on the amounts quoted in the above table: 

(Da::,•s) (Days) (Days) 
Time req1l-ircd 

for cleara1:ce 
by rail I'YGJIS­

po•rtation. 

Time required 
by aeropla11e 

tra11sportatim•. 
Savi1~g by Air 

line. 
Boston . . . . . . . . . . . . . . . . 3 2 I 

New York . . . . . . . . . . . . :2 I I 

Philadelphia . . . . . . . . . . . :2 I I 

Cleveland . . . . . . . . . . . . . :2 I I 

Pittsburgh . . . . . . . . . . . . 2 I I 

Baltimore . . . . . . . . . . . . . 2 I I 

New Orleans .. .. .. .. .. 2 l I 

Detroit . . . . . . . . . . . . . . . . :2 I I 

Minneapolis . . . . . . . . . . . 2 I I 

St. Paul . . . . . . . . . . . . . . :2 I I 

Dallas . . . . . . . . . . . . . . . . . :2 I 1 

"As an indication of the freightage involved, and the fact that 
in volume the loss to the rail carriers would be negligible, the 
amounts named in the first table would weigh as follows: 
Boston . . . . . . . . . . . . . . . 2 lbs., 10 oz. New Orleans . . . . . . . . . 6 lbs., 9 oz. 
New york ........... I3 lbs. Detroit . .. .. . .. .. .. .. . I lb., 5 oz. 
Philadelphia . . . . . . . . . . 3 lbs., 8 oz. Minneapolis . . . . . . . . . . 5 lbs. 
Cleveland . . . . . . . . . . . . . 3 lbs., 7 oz. St. Paul . . . . . . . . . . . . . . 5 lbs. 
Pittsburgh . . . . . . . . . . . . 2 lbs., 13 oz. Dallas . . . . . . . . . . . . . . . . 9 lbs. 
Baltimore ............ 2 lbs. 

"On a basis of 6 per cent on the volume shown above, aeroplane 
transportation in saving on the average -of one day to all points 
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named would mean an economy of nearly $8oo a day in interest. A 
saving, however, that would not be fully realized on when all points 
began using planes. 

"Whether the aerial service should be a Federal Reserve func­
tion is subject to discussion. Many favor the individual bank as­
suring the volume, dispatched through the central agency of the 
Reserve Bank. This detail is entirely parenthetical to the utiliza­
tion of this faster means for transportation of exchange items. 

"So far, the seemingly readily apparent gains from the more 
modern air carrier are partially reduced or eliminated upon analysis: 
One city using airplanes could reap a decided financial gain in the 
time saved, but no one could so monopolize the situation once the 
departure was inaugurated; the saving in interest days would secure 
also advantageously if trade balances were not so evenly distributed, 
and the quicker disposal of interest did not correspondingly decrease 
bank deposits. 

, "What, then, are the promises for considering the airplane's use 
for banks? First, because it is a proven modern carrier-Charlie 
Schwab says, 'Our children will fly'-and so they will, and we do 
not want banks to be the last in this vision. Aviation, therefore, is 
an economic factor to be developed not only through the resources 
of banks, but with their help where applicable. 

"In this business congestion, set up and added to daily by man's 
ingenuity, the greatest avenue for development lies in the dispatch 
with which business is transacted. Air mail represents the last word 
in shortening distance and the commercial possibilities of the air are 
only now dimly imagined. BHckling wings of Mercury to the inter.:. 
est-bearing bank mail represents grea.ter business service-the key­
note of our national progress. Whether the banker gains directly or 
not, the greater efficiency and turnover it would represent to the 
dealer, the merchant, the bank customer, makes it a desirable course 
of development. 

"Incidentally, and purely so, to the last paramount reason of 
service of greater dispatch is the added stability it would lend to the 
credit fabric of the country. The time of suspense when the payees' 
responsibility is being established is an accountable factor commer­
cially. The 'float' of bad checks, the use of 'float' by some to tem­
porarily increase their working capital and a hundred and one abuses 
of the 'float' system, all dangerous, costly and adding to the uncer­
tainty of safe business practices, could be reduced, if not eliminated, 
under more expeditious methods of air transportation for exchange 
items." 



CHAPTER XII 

THE NATIONAL AERONA TIC ASSOCIATION E TERS SECOND 
YEAR-FREDERICK B. PATTERSON ELECTED PRESIDENT­
NATIO N-\\ IDE MEl\IIBERSH I P DRIVE BEGUN. 

X was narrated in the A ircraf t Year Book for 1923,. formation 
of the ational Aeronautic - ssociation of the United States 
of America w:as completed at the Second National Aero Con­

gress, held in Detroit, Mich., October 12, 13 and 14, 1922. Organ­
ization was attended with many problems incidental in getting under 
way such an ambitious movement. Progress ''as necessarily slmv 
and the first half of 19-3 was occupied with establishing contact in 
the various corps areas. The one activity taken over intact from 
the Aero Club of America-representation in the United States of 
the International Aeronautique Federation and the consequent 
supervision of the technical features of record competitions and 
other sporting aviation events-occupied much of the attention of 
the temporary executive organization at \ iVashington, especially sub­
sequent to July, when the Contest Committee became intensively 
engaged in preparation for the St. Louis races. 

The delegates to the Third Nat ional Aero Congress who gath­
ered in the Hotel Statler, St. Louis, Mo., on the morning of October 
I, 1923, were representative of practically every part of the United 
States. In number and enthusiasm they greatly exceeded those at­
tending the Second Aero Congress in Detroit, but in many ways their 
problems were more perplexing. If it had been found diffi~ult, dur­
ing 1922, to bring about the formation of even the outline of an or­
ganization, the executive officers elected at Detroit found it much 
more difficult to co-ordinate a hitherto scattered group of units and, 
working from these, to lay the foundations of membership. 

"I think we can safely say," said H oward E. Coffin, the retiring 
president, in his remarks at the Congress, "that progress in this or­
ganization has been fully in keeping with the progress in aeronautics 
since our previous meetings. Certainly, America stands in a much 
different position to-day in regard to aviation development and in 
regard of the world toward our achievements in aviation develop­
ment than at these previous meetings, and I think we may be justly 
proud of that record. We must not think, however, that because 
we have pinned a few records at the top of our mast, we are achiev­
ing world supremacy in aviation, because it will not be until we have 
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made a commercial and practical application of the technical achieve­
ments in the service of the people of this country that we can feel 
that we really are on the way toward any degree of supremacy or 
even of equality in air development." 

REsOLUTIONs ADoPTED 

At the several business sessions, resolutions were adopted of 
which the following are the more important: 

Establishment of Pubric La11d£ng Fields: Resolved, That municipalit ies 
should recognize as a public duty the establishment and maintenance, at 
public expense, of landing fields, both permanent and emergency, and of such 
size, equipment and location as to be conveniently accessible to centers of pop­
ulation for air mail, passenger, interurban, express and light freight serv ice. 

Fuel and Oil at Government Stations: Resolved, That it is the sense of 
this convention that facilities for the purchase of gasoline and oil by com­
mercial and sportsmen pilots be made available at Army, Navy and Air Mail 
Aerodromes. 

Disarmament M ovemmt Not Opport1me: Resolved, That it is the sense 
of the National Aeronautic Association that this is not an opportune time to 
propose in this country an internati-onal conference for disarmament in the air. 

Uniform State Aviation Laws: Resolved, That the N a tiona! Aeronautic 
Association in convention assembled, recommend to the Legislative Com­
mittees in the respective states that if their state legislatures are intent upon 
enacting laws dealing with aeronautics, such committees use their best efforts 
to the end that enactment of the Uniform State Aviation Law, as d.rafted by 
the Conference of Commissioners on Uniform Laws, and approved by the 
American Bar Association, be passed without amendment. 

Need of Federal Regulatory Legislatio11: . Whereas, the development of 
commercial aeronautics has been greatly retarded by the lack of Federal legis­
lation designed to foster and make safe civilian flying: now, therefore 

Be It Resolved, by the National Aeronautic Association in Convention 
assembled, That the next Congress be urged to enact legislation tendjng to 
accomplish these ends; and 

Be It Further Resolved, That the National Aeronautic Association rec­
ommend the introduction and passage of the Civil Aeronautics Act, popularly 
known as the Winslow Bill, substantially as introduced in the last Congress. 

After expressing appreciation for the administration of Mr. 
Coffin, the Congres~ unanimously re-elected him to the Presidency, 
despite his requests to be permitted to turn over the responsibility 
to some one else. Ralph W. Cram, editor of The Democrat, Daven­
port, Ia., was elected Vice-President, and D. M. Outcalt, former 
officer in the Army Air Service, Secretary. Colonel B. F. Castle, 
formerly of the Air Service, was re-elected Treasurer. 

FREDERICK B. PATTERSON ELECTED PRESIDENT 

At a subsequent meeting of the Board of Governors, Mr. Coffin 
insisted upon his resignation being accepted, and the Board there-
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upon unanimously elected to the office Frederick B. Patterson, Pres­
ident of the National Cash Register Company of Dayton, 0. 

The selection of Mr. Patterson, while providing the National 
Aeronautic A ssociat ion 'vith a capable leader and generous patron, 
also had the interesting and very timely effect of concentrating the 
attention of the aviation world upon Dayton-the Birthplace of the 
Airplane. It had been l\IIr. Patterson' s privilege-and before him 
his father s, John H. Patterson, founder of the company-to know 
t he i\ right Brothers intimately, to assist them and to appreciate in 
a way which few except the personal friends of the Wrights under­
stand, the struggles which accompanied the early American e..."Xperi­
ments resulting on December 17, 1903, at Kitty Hawk, N. C., in 
Orville Wright making the first successful piloted mechanical flight 
in the hi s tor) of the world. Mr. Wright attended the St. Louis Con­
gress. Mr. Patterson, at the time of his election, ·was in Canada, but 
after conferring 'i\ ith Mr. \ right be accepted the presidency of the 
N ational Aeronautic Association as an opportunity to do the work 
which his father bad hoped to do and accordingly arranged to de­
vote a considerable portion of his time to the task of further assist­
ing American development in the air. 

Two ErG OBJECTIVES 

The grave deficiency of most previous aeronautic organizations 
in the United States had been that they were nafional in name only, 
were localjzed in membership, and d.ependent much of the time upon 
personal contributions. \ -bile ready to assist in every necessary 
way, Mr. Patterson as a business man recognized that, before the 
National Aeronautic Association could fulfill its mission to arouse 
patrioti America to a full realization of the necessity of adequate 
aerial security, it must first represent those Americans who, by 
organization, would be able to give voice to the common desire for 
the United States to utilize, for -reasons o£ national security and 
commerce, the heritage bequeathed by the Wrights. 

T he first act of the new President was to call a meeting of the 
Executive Committee. As a result of suggestions developed at this 
conference, Mr. Patterson decided that if the National Aeronautic 
Association could accomplish two Qutstanding things during 1924 
it would have made a big step toward placing itself upon a sound 
foundation. These two objects were first, to get behind the \VinslO\·V 
Bill and push it through Congress; and second, to increase the mem­
bership of the Association. Arrangements accordingly were made 
for the Legislative Committee, through its Chairman, 'William B. 
MacCracken, of Chicago, who is also Chairman of the Aviation 
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Committee of the American Bar Association, to spend much of its 
time in Washington. 

MEMBERSHIP APPEAL BY MR. VVRIGHT 

It was of tremendous advantage to the membership campaign 
to have Mr. vVright, who has spoken in public very seldom, consent 
to broadcast the . National Aeronautic Association's appeal on De­
cember 17, 1923-the Twentieth Anniversary of his famous flight. 
After reviewing some of his early experiences, Mr. Wright said: 

"At a Congress in Detroit in October, 1922, the National Aeronautic 
Association was organized. Prior to that time th ere was no organization in 
America which adequately represented the aeronautic interest as a whole. 
Some of the objects of the Association are these : T o encourage and advance 
the science and art of aeronautics; to aid and encourage the establishment 
of uniform and proper state and national laws to regulate aerial navigation; 
to supervise aeronautical sports; to establish the authenticity of air records; 
and to organize into a patriotic body the national sentiment supporting a 
comprehensive, definite, and orderly commercial and military-naval aero­
nautic program. The National Aeronautic Association is the American r ep­
resentative of the Federation Aeronautique Internationale. A nation-wide 
campaign for membership is now being inaugurated. If you are interested 
in the sport, art, or science of aeronautics, or in keeping our country's air 
program abreast of our economic and national activities for purposes of 
national security, you will be welcomed as a member." 

One of the first moves in the membership campaign was to act 
upon authority given by the Board of Governors for the organiza­
tion of Chapters upon a state and local unit rather than upon a dis­
trict plan. 

NATION-WIDE LE.CTURE TouR 

When the tentative organization was being constructed prior to 
the meeting in Detroit, a successful tour of the country was made 
by Rear Admiral W. F. Fullam, U.S.N., Retired, a distinguished 
and forceful advocate of the necessity for air defenses. The services 
of Admiral Fullam were again enlisted by Mr. Patterson, and an 
itinerary mapped out from Coast to Coast. With the assistance of 
the Army and Navy Services, the Air Mail and the Aeronautical 
Chamber of Commerce, a moti9n picture film was prepared to en­
able the Admiral's audiences to visualize the importance of military 
and commercial aviation. 

The message which is being carried over the country by Admiral 
Fullam has been epitomized by Mr. Patterson: "The World War 
demonstrated that the airplane is an absolute necessity in national 
defense, as well as a most effective messenger of peace. By con~ 
quering the air, all nations soon will have been brought into a single 
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neighborhood with a common ·economic interest. You should be 
an active member of the National Aeronautic Association because 
you are a patriotic citizen, because you want your country and your 
home made safe and because the United States should lead instead 
of lag in the development of this new power which it was the first 
to practically apply." 



CHAPTER XIII 

ASSISTANT SECRETARY OF WAR AT N. A. A. BANQUET WARNS 
COUNTRY OF WEAKENED AIR SECURITY-"WE ARE LIT­
ERALLY STARVING TO DEATH THE MOST VITAL BRANCH 
OF OUR NATIONAL DEFENSE." 

THE annual banquet of the National Aeronautic A ssociation, 
held on the Evening of October I, at the Hotel Statler, St. 
Louis, was the occasion for the first public pronouncement, 

since the Armistice, of what might be regarded as a foundation for 
a definite American air policy. 

The setting was appropriate. The races had called into the city 
several hundred military and naval air officers and civilians inter­
ested in aviation and as many of these as could be crowded into the 
grand ball room heard Col. Dwight F. Davis, Assistant Secretary of 
War, first extend greetings on behalf of the President of the United 
States, and of his chief, the Secretary of War, and then plunge into 
what he characterized as a serious discussion of a subject vital to 
every American-the question of patriotism and national defense. 

A DISTINGUISHED AssEMBLAGE 

On the dais were a number of distinguished individuals. Han. 
Selden P. Spencer, United States Senator from Missouri, was toast­
master. In addition to Colonel Davis, those who spoke or were in­
troduced to the assemblage were: The Air Attaches of Great Brit­
ain, France and Italy, respectively-Group Captain M. G. Christie, 
Captain Georges Thenault and Wing Commander Mario Calderara; 
the following representatives from Japan-Major General H. 
Haraguchi, Major N. Ohtsuka, Captain Osami Nagene and Lieut. 
Munetaka Sakamaki; Squadron Leader W. Hume, Canadian Air 
Force; Lieut. Virginius de Lamare, Brazil; Dr. S. F. Bedoya, Sec­
retary of the Peruvian Legation; Major General Mason M. Patrick, 
Chief U. S. Air Service; Read Admiral W. A. Moffett, Chief Navy 
Bureau of Aeronautics; Col. Paul Henderson, Second Assistant 
Postmaster General; Commander F. C. Billard, representing the 
U. S. Coast Guard; Arthur M. Hyde, Governor of Missouri; Or­
ville Wright; Harry B. Hawes, Congressman from Missouri; Pedro 
Guerera, Congressional Delegate from the Philippine Islands ; Henry 
W. Kiel, Mayor of St. Louis; W. Frank Carter, Chairman of the 
St. Louis Air Board, and Howard E. Coffin, retiring President of 
the National Aeronautic Association. 
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IN RADIO CoMMUN1CATION WITH AIRSHIP 
While the dinner \\as in progress, the Navy dirigible, «Shenan­

doah/> was sailing \vestward to attend the St. Louis meet. Earlier 
in the evening Admiral Moffett had dispatched wireless orders to 
the commanding officer of the airship and a thrill \vent through the 
gathering when the toastmaster arose, and with the Admiral's per­
mission, read the following dispatch, received through the Army 
Radio station at Scott Field: 

"The Commanding Officer's compliments to Admiral Moffett. Your' 
wishes will be complied with." 

Colonel Davis, speaking as a representative of the Administra­
tion, and having in mind the fact that the St. Louis meet had re­
sulted in the most e..-'Ctensive mobilization of American aircraft since 
the war was declared: 

CoLONEL DAVIs' SPEECH 

"If Macaulay is right: 'Of all inventions, those that have short­
ened distance have done the most fo r humanity,' the effect of aircraft 
in bringing the world ever closer together will be tremendously bene­
ficial to mankind. But the fu ture alone will show whether the air­
plane is a great factor in the progress of civilization, or whether it 
will be the most powerful instrument that man has ever devised for 
its destruction. I want to speak to you particularly, tonight, about 
the development of the airplane and the aviation industry from the 
standpoint of national defense. In the past, we have always been 
in the habit of thinking, and quite properly, that our physical isola­
tion from the rest of the world has been a great bulwark of safety, 
with the two great oceans on either side. 

"That was true in the days of the sailing ship, when it took six 
weeks or so for an invading force to reach our shores, but, today, 
the modern bombing plane can fly from Europe to these shores in 
about thirty hours, and the modern airship, like the ZR-I ['Shenan­
doah>], in say forty hours. See the difference that makes. An 
attacking force of very small size, a few thousand men, with an 
adequate accompaniment of bombing planes and airships, could 
reach our shores within forty hours, could hold our Atlantic sea­
board at their mercy, strike a terrific blow at our whole industrial 
district, from Pittsburgh, East, striking at the very heart of the 
nation. That is physically possible unless we have an air force 
capable of meeting them and ?eating them down. 

"I could not attempt to pa1?t the horrors that such an invading 
air fleet could perpetrate on th1s country. Those of you who were 
abroad and saw the terrible dan1age done by the small bombs then 



144 AIRCRAFT YEAR BOOK 

in use, can have some faint conception of this, and we must remem­
ber that the two hundred pound bomb which was then used has 
been replaced by the two thousand pound bomb, and I think they 
are now developing the four thousand pound bomb. 

No NoN-CoMBATANTs IN THE FuTURE 

"Just recently, within the last two weeks, I saw a huge powerful 
armored battleship literally reduced to a helpless ruin of tangied 
iron and steel by a single bomb dropped from the air. The damage 
to life and property which such a bomb would do if dropped upon 
a great city crowded with men, women and children, staggers the 
imagination. But we must remember that if there is another war­
I hope to God there never will be-the Army and the Navy may 
not be alone on the firing line, there may be no such thing as a non­
combatant, and women and children, far from the battlelines, may 
have to suffer the full horrors of war. I leave to your imagination 
the desolation, the ruin, the anguish that such an invading air fleet 
could bring to this country within a very short space of time. I am 
speaking of what ·is physically possible under modern conditions, 
even though we do not think that is probable. 

"What are we doing to meet this menace? I mean 'we' as a 
nation, not the War Department. Unfortunately, we are doing piti­
fully little, we are going backwards. Congress has reduced our air 
force below the safety point of national defense. I think today, we 
have only about 915 officers and 8,6oo enlisted men in our air serv­
ice, and we have failed to provide even that meager force with the 
proper equipment for training, much less for a war reserve or for 
combat needs. 

"I want to give you just a few figures, tonight, if you will per­
mit me, because I think they are very significant. In 1922, due to 
the fact that we had a large number of planes on hand after the 
Armistice, we had a surplus of 2,125 planes-when I speak of sur­
plus, I mean for purely training purposes; in 1923, that surplus 
was reduced to 768; in 1924 we have an actual shortage of planes 
needed to train our aviators. In 1925, if our preparations are not 
increased, that shortage will be about 628 planes. In 1926, we will 
have a shortage of 1,468 planes. 

STARVING AVIATION TO DEATH 

((What we are doing is literally starving to death the most vital 
branch of our national defense. If Congress does not tnake adequate 
appropriations in the near future, our air serz;-ice 'Will be rendered 
absolutely impotent. 
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" Even a more serious situation than this-if there can be a more 
erious situation-is the fact that our commercial aviation industry 

is also being starved to death. One thing we learned in the W orld 
\ ar, that it is absolutely impossible to build up a great industry, to 
meet a war emergency, over night. As a matter of fact, during the 
war , although all the energie of the country "'ere bent toward pro­
duction, the first American plane did not reach the French front 
until A ugust, 1918, siJ>...1:een months a fte r the declaration of war. 
T hat is no criticism upon the people who were handling that prob­
lem, because they had a very serious problem to deal with. 

TIME REQUIRED FOR MANUFACTURE 

"vVe are in a little better si tuation, today, but to meet the pro­
gram of the War Department, in the case of an emergency, it would 
take the following time to manufacture the planes: 

Training planes ... . .. ........ . . .. .. eleven months 
Observation planes ......... . .. . .. . .. nine months 
Attack planes ....... . . . ... . ... .. ... seventeen months 
Bombing planes .. . . ............ . .. . seventeen months 
Pursuit planes .. ... . . . .. .. .. . . . . .... eighteen months 

"When you take those figures in connection with the length of 
time it would take an attacking force to reach these shores, when 
you consider the immeasurable damage that could be done to this 
country within forty bours after war was declared, I think you will 
realize we are faced with a serious situation. 

"One of the lessons of the V\ orld W ar was the fact that aircraft 
are absolutely indispensable in modern warfare, and -the nation 
which is not provided with adequate air forces is almost certainly 
doomed to defeat. 

"What should we do under these circumstances? Personally, I 
do not believe in building up a great air fleet. Certainly not to 
enter into competition with other nations along that line. But I do 
feel that it is important that we develop some sort of a program, 
say a ten year building program, not for the purpose of aggression, 
not in competition with other nations, but to give us some basis on 
which to work, and to give our airplane manufacturers some basis 
on which to figure they can stay in business. 

"It need not be a large amount of money, we do not want a 
great number of planes, but I think we should give our air forces at 
least a chance to protect us; and we should give our aviation indus­
try a chance to exist. Other nations are alive to this problem. 
Great Britain, for example, has an air force of 31,000 officers and 
men, thoroughly equipped and trained, where we have 915 officers 
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and 8,6oo men. Their budget, last year, was something like twelve 
million pounds, where our army budget was twelve million dollars. 

AIR FIRST LINE OF D EFENSE 

"France has made her airplanes her first line of defense. She 
has some 1,400 airplanes in commission and something like that in 
reserve. Her air budget was 247,ooo,ooo francs. Italy is building 
up her fleet, and all the nations of the world are realizing this serious 
problem which confronts the world, all except America. America 
must wake up to this serious problem which is confronting her. 

"We have a wonderful air force, both in the Army and the Navy, 
splendid young men, red-blooded, keen, brave and very wisely led 
by older heads, such as General Patrick and Admiral Moffett, but 
the country itself must back them up if it expects them to save the 
country in time of need. 

"We are not in any sense a militaristic nation, we have never 
been, we never will be; it is contrary to all our thoughts, all our 
desires. We hate, loathe and fear war, but merely repeating, parrot­
like that 'we hate, loathe and fear war,' unfortunately, does not 
mean that war will be impossible. We should always, in my opin­
ion, be eager and anxious to make war unlikely, but we must not 
forget the lessons of the last war. The nation which sends its boys 
into battle as we did in the last war, untrained, unequipped, is guilty 
of nothing short of murder. 

"The one thought I want to leave with you, tonight-! hope I 
have not kept you too long-is this: We must see to it-we, par­
ticularly, the men who were in the service during the last war-that 
American boys are never again sacrificed unnecessarily, as many 
of our comrades were sacrificed in the last war, because in times of 
peace we did not have the intelligence to prepare for possible war." 





.. · .. 

... ~., . 
. "!~-~·· 

- ~\ " If) ··.~ · · 1. 
• ' ' -~ . · · . 1· . . :t 

. . ·.~ \ . . . . < I·. 
. . .. ' .. \U · ·:. 

·.· ·······.. .. };L-;: · \'·,Li< 

I .. . 
1 ...... 

,. 



CHAPTER XIV 

THE NATIONAL AIR RACES AT ST. LOUIS-FOUR MILES A 
MINUTE !-130 CIVILIAN PLA ES PARTICIPATE-375 AIR­
CRAFT ON THE FIELD-374,000 MILES OF SAFE FLYING. 

THREE factors combined to make the National Air Races, held 
in St .. Lo~is, Oct~ber 4, 5 an~ ~· 1923, the greatest event of 
the kmd m the h1story of avtat!On. The first was the geo­

graphical location of the city; the second, the history of transporta­
tion in the Mississippi Valley; and the third, the spirit and charac­
ter of St. Louisans themselves. 

St. Louis, as the emblem of its Chamber of Commerce aptly ex­
presses it, is "The City Surrounded by the United States." Not 
even ~'<cepting Chicago, it is the most centrally located of all the 
larger municipalities. Sufficiently close to New York to share in 
the stability of the East, it is essentially of the West and South­
west, and from these vast regions it draws its vigor and strength. 

As the rivers were the first natural highways from the seaboard 
into the interior of the continent, the Mississippi for many years 
was an important artery of commerce and St. Louis its chief trading 
post. The elaborate system of turnpikes conceived in 18o7 by the 
Federal Government regarded St. Louis as the Weste-m terminus. 
The pioneer railway constructors· in the period immediately follow­
ing the Civil War saw in this city the Eastern terminus of exten­
sions North, South and West. But these extensions, which made 
St. Louis for a time the center of transportation worked also to 
the diminishing of the river traffic, which had hitherto been the 
source of the city's greatness and resulted in the upbuilding of rival 
municipalities. 

ST. Loms's EARLY INTEREST IN AviATION 

Less than four years after the first Wright flights were made 
at Kitty Hawk, the St. Lo~is Chamber of. Commerce, at an expense 
of $2 s,ooo, brought to the c1ty the Internat10nal Ba.lloon Race, which, 
in 19o6, had been won by one of her own sons, L1eut. Frank Lahm, 
U.S.A. In 1909 and 1910 there were more balloon races and in the 
latter year there was also conducted what is declared by Major A. 
B. Lambert to have been the first large meet for airplanes held in 
the United States. At the expense of the public, and in the interest 
of public education, a field was prepared and grandstand erected: It 
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was at this meet that a flight for Ex-President Roosevelt with the 
pilot Hoxey was arranged. 

During the World War, under the sponsorship of the Missouri 
Aeronautical Society, St. Louis operated a training school for balloon 
pilots. Three hundred and fifty-four were qualified and more than 
1,500 ascensions were made. In I9I8, the City of St. Louis, through 
the Chamber of Commerce, the Missouri Aeronautical Society and 
the municipal legislature, raised $28,000 for the grading of a fi eld 
and the erection of a hangar for the A ir Mail Service between St. 
Louis and the Twin Cities, connecting at Chicago with the Trans­
continental Route. 

CrnzENs MovE To OBTAIN PuLITZ ER R AcE 

With this aeronautical background and generous precedent it was 
natural, following the two successful contests for the PulitzerTrophy 
in I920 and I92I, for there to be a general movement to bring thi s 
important event to St. Louis. T he fact that Joseph Pulitzer, Presi­
dent of the St. Louis Post-Dispatch, was one of the donors of the 
trophy, presented a common point from which to start. Early in 
I922, when Detroit was preparing for the races to be held in the 
Fall of that year, a resolution was adopted by the Flying Club of 
St. Louis urging that an effort be made to conduct the events in 
St. Louis in I923. On November I4, at a luncheon at the Noonday 
Club, given by Mr. Pulitzer and GeorgeS. Johns, Editor of the Post­
Dispatch, a Citizens Committee was formed consisting of the fol­
lowing: 

W. Frank Carter, chairman 
M. L. Wilkinson 
Albert T. Perkins 
Phil Brockman 
John G. Lonsdale 
Aaron W aldheim 
Albert B. Lambert 
W. B. Weisenburger 
F . W. A. Vesper 
George S. Johns 

L. P. Aloe 
Benjamin F . Bush 
Festus ] . W ade 
John L. Johnston 
Frank 0. Watts 
Randall Foster 
Lyman T. Hay 
Roy F. Britton 
Joseph Pulitzer 

Early in I923, the National Aeronautic Association award.ed the 
races to St. Louis. The meet was then sanctioned by the Aero­
nautical Chamber of Commerce and given the support of the organ­
ized aircraft industry. 

ORGANIZING FOR THE MEET 

The Citizens Committee, having achieved its object, was super­
ceded by an unincorporated body known as the St. Louis Air Board, 
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which attended to the preliminar) organization, and which, in turn, 
was succeeded in the actual financial and legal details by the St. 
Louis Aeronautic Corporation, with the following officers and direc­
tors: 

President, Benjamin F. Bush, Chairman, Board of Directors, fissouri 
Pacific Railway. 

Vice-President, Carl F. G. Meyer, President, M eyer Bros. Drug Company. 
Vice-President, W. Frank Ca.rter, of Carter, Nortoni & Jones. 
Treasurer, R. F. Me ally, Vice-President, National Bank of Commerce. 
General Counsel, Judge 'Vm. T. Jones Carter, Nortoni & Jones. 
General Manager and Secretary, Arthur B. Birge. 
Assistant Secretary, Elsa Schreiber. 
W. Palmer Cla.rkson, President, Pioneer Cooperage Company. 
Major A. B. Lambert, President, Lambert Pharmacal Company. 
Col. Albert T. Perkins, Manager for Receiver, United Railways Co. 
M. E. Singleton, President, Missouri State Life Insurance Company. 
J. L. Johnston, President, Liberty Central Trust Company. 
John G. Lonsdale, President, a tiona I Bank of Commerce. 
Aaron Waldheim, President, May Stern & Company. 

The following committee chairmen were appointed: Concessions, 
James E. Smith; Convention, Charles F. Hatfield; Finance, Carl 
F. G. Meyer; Grounds, Albert T. Perkins; Medical, Dr. M. B. 
Clapton; Organization, Judge Wm. T. Jones; Program, John M. 
Drescher; Policing, Philip H. Brockman; Publicity, George S. 
Johns; Railroad Transportation, B. F. Bush; Reception and Enter­
tainment, Martin J. Collins; Reserve Unit, Louis P. Aloe; Speakers, 
Frank Swann; Tickets and Admissions, B. vV. Frauenthal; Traffic, 
Joseph Rankin; Technical and Contest, A. B. Lambert. 

THE FINANCIAL PLAN 

Organization headquarters were established in the Chamber of 
Commerce Building. The first problem was that of finance. The 
St. Louis Aeronautic Corporation was incorporated to own property, 
acquire leaseholds and othenvise transact business. It had an au­
thorized capital of $2oo,ooo, divided into 4,000 shares of no-par 
value, non-assessible stock. Stock was offered to the public at $so 
a share. More than 8oo individuals and corporations subscribed and 
these subscriptions formed the basis from which the ambitious proj­
ect was financed. More than $3oo,ooo had to be raised-and was 
raised-in order to purchase and lease land, grade, sow and roll it,­
erect hangars, construct gr.and st~nds, build fences and do the many 
other jobs involved on an mcreasmg scale as the extent of the meet 
became broader. 

Only when the public appreciation of the geographical location 
and the transportation history of the city is borne in mind can it be 
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understood how it was possible, in the heat of the summer and in a 
comparatively short space. of time to provide sufficient funds for the 
undertaking. The people · had vision and it was thi s vi sion which 
Mr. Meyer capitalized. It was impracticable to organize a large 
working force to place the stock broadcast. Instead, the ros com­
mercial subdivisions of St. Louis were invited through their sep­
arate organizations to place an allotment of stock with the members 
of their particular branch of business, starting with the clearing 
house, banks, Retail Merchants' Association, M erchants' Exchange, 
R eal 'Estate Exchange, Automobile Dealers' A ssociation, Lumber­
men's Association, Hotel Men's Association, and so on through the 
entire list. 

CoNsTRUCTION OF PERMANE N T FIELD 

About twelve miles from the heart of the city is Bridgeton (St. 
Louis County), Mo. Here there was a small field which was being 
used as a commercial base by the Robertson Aircraft Corporation. 
About 3S. miles from St. Louis, near Belleville, Ill. , is Scott Fiel-d, 
an Army Air Service Post. It would have been cheaper and easier 
to have selected· Scott Field as the site for the races, but the St . 
Louis business men felt that to do so would be to forfeit in advance 
most of the advantages which the meet should bring to the city in 
the way of establishing it as a permanent commercial air center. 
So, regardless of labor and expense, it was decided to develop the 
Bridgeton site. 

Lambert Field, as it was then known, was but little more than 
a meadow. Those who viewed it in early spring could with difficulty 
visualize what actually was to be accomplished-the grading and 
preparing of 170 acres in permanent form and 316 additional acres 
under lease. Under the personal direction of Colonel Perkins, trac­
tors and teams literally by the score were kept at work, day and 
night, for weeks. Three runways, each a mile long and I,OOO feet 
wide, were constructed and in so doing it was necessary to remove 
2oo,ooo cubic yards of earth. A sewer one mile long and five feet 
square was built, but while it was being built torrential rains several 
times wrought" damage which it took many days to repair and at 
heavy additional expense. Four steel hangars and as many sup­
plementary sheds, a machine shop, water system and electric light 
and power facilities also had to be created. The grand-stand plans 
were gradually enlarged so that, when completed, they accommo­
dated 30,ooo people. Bleachers to seaJ: rs,ooo more were put up. 
Pylons, press and administration buildings were erected, seven miles 
of fence strung and a 5,000 gallon gasoline tank sunk in front of 



Navy-Cu rtis s Racer in whi ch L ieut. A. ]. \Villiams won th e P ulitzer Race at 243.68 m.p h. Late r L ieut. W illi ams 
established a new world reco rd of 266.6 m.p.h. for three kil ometers stra igh taway.-Photo, U. S. Navy. 
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the service hangars. It was a tremendous job, but splendidly and 
permanently done. 

GovERr -1\IENTA L AND CrVILL\N Co-OPERATION 

\iVhile financial and engineering problems were being met, organ­
ization and co-ordination of all feat ures "ere being carried on at 
Mr. B irge's headquarters. Major L F. Scanlon, followed by Major 
H . M. Hickam, handled the ir Service end, Lieutenant B. R. Hol­
comb was the representative of the avy on the ground until Com­
mander M. A. Mitscher arri ed. Evan J. Da, id and rv. M. Led­
better conducted an energetic and comprehensive publicity campaign 
in which they were assisted by the information officers of the Army, 

avy and Po tal air senices, by the National Aeronautic Associa­
tion and by the Aeronaut ical Chamber of Commerce. Mr. Johns, as 
Chairman of the publicity commit tee, gave to the meet all the tre­
m endous support of the P ost-Dispatch. Through the generosity and 
far- ightedness of the publishers of the other St. Louis newspapers, 
th_e Globe-De·nwcrat, S tar and TinLes, the columns of the local press 
were thrown wide-open and this led naturally to recognition of the 
mee in other cities as an event of international importance. 

TECHNI CAL ARRANGEMENTS 

T he technical problems we e simplified through the existence of 
the . Louis Flying Club. The Race Committee consisted of r28 
m embers of the club who placed themselves at the disposal of the St. 
L ouis Aeronautical Corporation. Randall Foster, as president of the 
club became chairman of the Race Committee. John M. Drescher 
was named Vice-Chairman. The following active ·officials were des­
ignated: 

Contest and Techn·ical Com mittee: A. B. Lambert, Chairman, 
t. Louis ; V\Tm . B. Stout, Vice-Chairman, Detroit; R. VV. Schroeder 

Chi ago ; G. Vv. Lewis, \ i\Tashington, D. C.; Geo. P. Dorris, st: 
Louis ; L. H . Littlefield, St . Louis; B. Russell Sha·w, vVashington, 
D. C. 

Race Executive, B. Russell haw, Washington, D. C.; Referee 
Caleb Bragg, New Yor~; Chief Timer, Odis P~rter, Indianapolis; 
Chairman of Judges, V1ctor C. Houser, St. Loms; Assistant Chief 
Timer, Harry H. Knepper, Detroit ; Starter, T. P. Sultan, St. Louis; 
Alternate Starter, Howard W ehrle, Kansas City; Chairman of 
Scorers Carl J. Schiller, St. Louis; .Chairman of Assistant Timers 
Charles' s. Powell, St. Louis; Badges and Arm Bands, Richard L: 
McAdams St. Louis. 

Mr. Shaw, as Vice-Chairman of the Contest Committee of the 
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National Aeronautic Association, had general executive superv1s10n 
over the technical arrangements. Timing, Signalling and other 
methods of control were excellently planned and so perfectly co­
or<iinated that there was a minimum of confusion and error. 

THE CouRsE AND PROGRAM oF EvENTS 

The course was triangular, measuring so kilometers, or 31.07 
miles. From the field at Bridgeton it was laid out northeasterly, 
across the Missouri River to a point near Texas Junction, then 
southwesterly to a point known as Seeberger, almost on the banks 
of the Mississippi River, thence back across the Missouri to Bridge­
ton. 

Following is the program of events beginning Wednesday, Oc­
tober 4: 

No. I. On to St. Louis Race, September 20-30, for mileage and points ; 
Senior and Junior St. Louis Chamber of Commerce Trophies. 

No. 2 . Flying Club of St. Louis Trophy; rso kilometers (93.21 miles) , 
three laps; total prizes, $r,ooo. 

No. 3· Liberty Engine Builders Trophy; 300 kilometers ( r86.42 miles ) , 
six laps; total prizes, $r ,soo. 

No. 4· Aviation Country Club of Detroit Trophy; 250 kilometers (155.34 
miles), five laps; total prizes, $2,000. 

No. s. Merchants Exchange of St. Louis Trophy; 300 kilometers (r86.42 
miles), six laps; total prizes, $2,000. 

No. 6. Mulvihill Model Trophy; duration contest for model airplanes 
driven by rubber strand motors; total cash prizes, $300. 

No. 7. Detroit News Air Mail Trophy; 300 kilometers (r86.42 miles), 
six laps; total prizes, $r,soo. 

No.8. Pulitzer Trophy; 200 kilometers (124.27 miles), four laps; total 
prizes, $4,000. 

No.8-A. John L . Mitchell Trophy; 200 kilometers (124.27 miles), four 
laps. 

ON TO Sr. Lours 

There were 27 entries in the On to St. Louis Race. They came 
from fifteen or twenty states, and all but two actually participated. 
Requirements were that the entrant must fly from a distance 200 
miles or more between September 2oth and 30th. This race, which 
was originated at the Detroit meet in 1922, was designed to encour­
age pilots to fly to the races and without doubt was responsible for 
a considerable portion of the fleet of civilian aircraft assembled at 
St. Louis, although only one-fifth of those thus attending actually 
bid for the prizes. 

The rules of the On to St. Louis Race were devised so as to 
credit the participant for distance flown, passengers carried and 
speed, but to penalize him for excessive horse-power. It is quite 
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obvious that a successful contestant would thereby demonstrate 
efficiency, economy and safety. First place was awarded to C. S. 
Jones, manager of the Curtiss Exhibition Company, who flew from 
Garden City, Long Island, goo miles distant. His Curtiss "Or·iole" 
was equipped with the standard Curtiss OX-5, 98.5 h .p. engine. 
His average speed based on total elapsed time, was less than 50 miles 
an hour, for which no points were recorded. For distance, there 
were 40 points; for one passenger, IO points; for engine, 166 points, 
or a total of 216. 

Second place, with a total of 215 points, went to H. F. Cole, fly­
ing the Thomas-Morse Aircraft Corporation's 54-C, from Minneap­
olis, Minn., a.lso goo miles distant. Cole's plane, entered by the 
Aero Club of Minneapolis, carried no passenger, but his Le Rhone 
motor, being only 8o h.p. , was credited w·ith 175 points. 

Third and fourth places, respectively, were taken by VI. W. 
Meyer, flying a biplane of the Heath Airplane Company, 262 miles 
from Chicago; and Lawrence P . Sperry, flying a Sperry "Messenger'' 
700 miles from Farmingdale, N. Y. Meyer's rating was raised, 
through the carriage of four passengers, to 213 points. Sperry's 207 

points were gained mainly through the low power of his engine 
( 56 .5 h .p. Wright L-4, of the V\ right Aeronautical Corporation). 
This Wright L-4 engine, because of its small size (being the smallest 
aviation engine made in America ) was rated with 187 points, or 12 
greater than its nearest compet itor. Although Sperry actually flew 
from Long Island, he gave his official starting point as Washington, 
where he stopped to call on some officials. If he had made his 
official start from Long Island, it would have counted 20 points 
more and he would have won first place. · 

Cash prizes totalling $1,000 were distributed among the first four 
pilots. I n addition, Mr. Jones r eceived the Senior St. Louis Cham­
ber of Commerce Trophy. J ones and Cole were tied for the Junior 
St. Louis Chamber of Commerce Trophy , which was awarded to 
Mr. Cole, when Jones withdrew. 

FLYING CLuB OF ST. Lours TROPHY 

The race for the Flying Club of St. Louis Trophy was the first 
one on the opening. day, Oct?ber 4th. In add~tion to the trophy, 
there were cash pnzes totallmg $1,000. Entnes were limited to 
planes with engines of 90 h.p. or les~. Of the seven participating, 
five were Curtiss OX-ss, one a Wnght L-4 and one an Anzani. 
The contest consequently d~pended u?on the raci~g lines of ships 
themselves, and upon the skill of the ptlot s. The dtstance was 93.21 
m iles, or three laps around the course. Walter E. Lees, an old-time 
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flier, who is credited with having trained Brigadier General William 
Mitchell, Assistant Chief of Air Service, was fifth to take off, but 
speedily overtook and passed his rivals and came in the winner in a 
total elapsed time of 62 minutes, 52.35 seconds, or 89.3 miles an 
hour. Lees flew the Hartzell FC- I, entered by the Johnson Air­
plane and Supply Company. His plane, like those taking second, 
third, fourth and fifth places, had an OX-5 engine. 

There was but I minute, 5.2 seconds difference in the mile per 
hour speed made by Perry H utton, flying a Laird uS w allo zel' for the 
Sterling Oil and Refining Company, who took second, and C. S. 
Jones, in his Curtiss {(Oriole/' who took third. Hutton's elapsed time 
was 64 min. 26.I7 sec.; Jones, 65 min. 34·59 sec. Lawrence Sperry, 
untif he landed for a few minutes to make a minor adjustment on 
the last leg of the third lap, was pressing close upon t he winner. 

LIBERTY ENGINE BuiLDERS TRoPHY 

Eight planes from the A rmy Air Service and one from the 
Marine Corps took places in the Liberty Engine Builders' Trophy 
Race on October 4th. Regulation two-seater planes of the services, 
with a speed in excess of 90 miles an hour were eligible. The race 
was for I86.42 miles, or six times around the course. In addition to 
pilot, observer and fuel, each plane had to carry 0.85 lb ./h.p. of 
ballast. 

The race for this trophy in I922 in Detroit was over 257.74 miles. 
All planes finishing then were equipped with 400 h.p. Liberties. Of 
the nine planes completing the St. Louis race, seven had Liberties, 
one a 300 h.p. water-cooled Wright and one a 200 h.p. Wright air­
cooled. In _! 922 the first four speeds were as follows: I28.8, I26.s, 
I2I.88, and II8 m.p.h. As was the case in I922, the Liberty which 
won first place in I923 was constructed by the Packard Motor Car 
Company. It was super-compressed and equipped with a metal pro­
peller. It drove the C0-4, piloted by Lieut. C. McMullen, U.S.A. 
S., at 139.03 m.p.h. The De Haviland 4-BL, equipped with super­
compressed Liberty and reversible propeller, with Lieut. H. K. 
Ramey, U.S.A.S., at the stick, finished second, but I minute 49 
seconds slower 'than the Fokker. The C0'-5, flown by Lieut. L. H. 
S.mith,. U.S.A.S., was third, at 135.27 m.p.h. It was equipped with 
super-compressed Liberty and metal propeller. 

In .a rac·e. dominated by .water-cooled engines of 400 h.p. or more, 
the performance 'of: the 2ob' h.p. air-cooled Wright 1-I in ·Lieut. G. 
B. Hall's Navy Vought, UO-I, was especially interesting. This 
standard observation plane of the Chance Vought Corporation with 
only a 200 h.p. air-cooled engine and a wooden propeller, was pilote'<:i 

----------- -- ..... 



A bove-Johnson-Hartzell in wl~ich Walter E. Lees won Flying Club o£ 
St. Louis Race.-Photo, U. S. A u· Serv1ce. Below--C. S. Jones and Curtiss 

"Or·iole," winner On to St. Louis Race. 



Above-Bellanca Sedan in which Jack A tkinson wo n A viation Country 
Club of Detroit Race. B elow-Lieut. C. McMullen, U . S . A. S. , wi nner 

Liberty Engine Builders Race.-Photo, U. S. A ir Service. 
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to fourth place at the rate of 132.27 m.p.h.; beating all of the Liberty 
planes except those "ith super-compression and metal propellers. 

A rATION Cou TRY CLUE oF DETROIT 

In 1922 the race for the A ·iation Country Club of Detroit 
Trophy was over 2S7-74 miles ; in 1923, over 155.34 miles. In 1922, 
four planes, three of military type, entered, and three, including the 
one commercial t) pe-a Curt i s 'Or·iole"-finished. Of the seven 
starters on October 5th, 19-3, only one could be regarded as adapted 
from the military. Of these e ·en, three finished, and the perform­
ance thus recorded justifies the as ertion that events requiring that 
reliability and utility be demonstrated confer immediate practical 
benefits upon aviation. In proof. compare the records of this race 
in 1923 with that in 1922. Jack Atkinson, flying a sedan monoplane 
built by the Bellanca Airplane Company, and carrying weight equiv­
alent to four passengers, covered the course at the rate of 94.28 
m.p.h. His engine was a 95 h.p. Anzani . The winner in 1922, flew 
a De Haviland cabin job, with a 440. h.p. Libert)r, recording a speed 
of 134·9 m.p.h. The figure of ment was arrived at by a formula 

w --X m.p.h. T he Bellanca efficienc} thus worked out 674.8468. 
h.p. 

Perry Hutton's Laird " S wallo ' achieved a figure of merit of 

3oo.418o and C. S. Jones' Curtiss r Oriole," 285.5527. Hutton's speed 
was 87.03 m.p.h ., and Jones', 82.69. In 1922, Jones' uOriolen had a 
160 h.p. C-6 engine; in 1923, the Standard OX-5 of 98.5 h.p. His 
peed in 1922 was 109-4 m.p.h. In other words, in 1923, with 39 

per cent. less horse pm~er, he m~de on_ly 25 per cent. less speed. 
This is in large part attnbuted to hts use m 1923 of the Curtiss-Reed 
duraluminum propeller. 

MERCHANTS' EXCHANGE TROPHY 

The Merchants' E xchange of St. Louis offered a prize for larcre 
• h 

planes capable of carryrng 2ooo pounds or more load. Lacking cargo 
carriers, entries were made up solely of military and naval types. 
T he entries on October 5th "-ere five twin Liberty-engined Martin 
Bombers; two Navy DT-4 Douglas-VIright torpedo planes, used as 
bombers, and the Fokker Transport. The navy planes were p.owered 
with the Wright T-2 heavy-duty engines and had been flown to St. 
Louis from Anacostia, Washington, D. C. The Fokker had one 
regulation Liberty. . . . 

The winner, a Martin Bomber, p1loted by Lteut. H. L. George, 
U.S .A.S., made a speed of II4.29 m.p.h. for the 186-42 miles. A 
cheer rose from the spectators when it was announced through the 
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loud speaker from the timers' stand that this was the same plane 
built by the Glenn L. Martin Company for the Air Mail in I919 and 
which, after 126,ooo miles in the postal service, was turned over 
to the Army, converted into a bomber and carried one of the 2,000 

pound ·bombs which sank the "Ostfr·iedsland" 100 miles off the Vir­
ginia capes in 1921. In 1923 this ship was reconverted to cargo use 
and conveyed a bale of cotton from Georgia to Massachusetts and 
then the cotton manufactured into Masonic aprons back to the 
Shriners' convention in Washington. Shortly before the St. Louis 
races the plane participated in the Army air maneuvers from V ir­
ginia to Maine. Then, after flying to St. Louis, it won the race. 
Unofficially, the speed set is believed to be a record. Certainly the 
performance of this craft, in all sorts of weather, in many lines of 
duty, for probably three hundred thousand miles, would be hard to 
parallel in the history of aviation. 

DouGLAS-WRIGHT FASTEST PLANE 

The fastest plane in the race was the Douglas-Wright (DT-4), 
piloted by Bsn. E. E. Reber, U.S.N., with high compression ' iVright 
T engine. With heavy bomb load this plane made the fastest lap 
of the race, 115.9 m.p.h., and would have won but for a minor mis­
hap, a small bolt in the tail letting go. Lieut. M. A. Schur, U.S.N., 
in another DT-4, with a low compression Wright T engine, finished 
second, beating all of the standard Martin Bombers with their twin 
Liberty engines. 

These flights of the Douglas-Wrights were the first public dem­
onstration of American single-engined bombing planes and -their 
high speed with heavy loads was noted with interest by both the 
military fliers and the civilians foreseeing larger commercial planes. 
The performance of the big Wright T engines in these single­
engined bombers was carefully noted because Wright T engines were 
to fly the next day in the Pulitzer race and it was such a new thought 
for tbe same engine to be capable of powering a big bombing plane 
and also to be a contender in a single seat fighting plane. Both these 
Douglas-Wright planes demonstrated their good characteristics for 
cross-country flying in their trip from Washington to St. Louis and 
return. 

MuLVIHILL MonEL TRoPHY 

A significant interlude. was the duration contest between model 
airplanes driven by rubber strand motors for the Mulvihill Trophy 
and cash prizes totalling $300. Twenty-seven boys and young men 
from half a dozen cities made entries, but only twelve participated. 
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The largest delegation came from Chicago, where interest in 
model plane construction has been greatly stimulated through the 
personal interest of Terence ·incent and his aviation articles in the 
Chicago Daily I ews. All of the prize money went to the Chicago 
delegation, principally those from the Illinois Model Aero Club, 
which is the junior organization of the Aero Club of Illinois. For 
a number of years \ iValter Brock has been instructing a few of these 
lads in the fine points of making and flying miniature planes. Brock 
was one of the first London to Paris fliers. The quality of the planes 
participating indicated that much more real engineering is required 
in model con truction and flying than is apparent to the onlooker. 
First and second prizes, respectively, were taken by Edward G. 
Lange, age r6, and Robert Jaros, both of Chicago. Lange's model 
remained up 4 minutes, 22.6 seconds, and Jaros' 3 minutes, 59.2 
seconds. 

DETROIT NEWS ArR MAIL TROPHY 

The Detroit N ews Air Mail Trophy Race in Detroit in 1922 was 
an anomaly. The deed of gift required that entries be twin-engined. 
There are no mail planes with twin engines. So in Detroit the mail 
planes rested on the line while A~my bombers competed. In St. 
Louis this error was rectified, and the mail pilots had their show to 
themselves. 

As is narrated more fully elsewhere in this chapter, the sixteen 
mail planes, representing fields from Coast to Coast, attracted wide 
attention and there was great enthusiasm when the De Havilands, 
in gleaming Haskelite veneer , ta.-.cied up for the start. The race was 
for r86.04 miles. F ifteen planes got away at the drop of the flag, on 
October 6th. Of the twelve pilots who finished practically all had 
participated in the recent night flying experiments and consequently 
their names were known to the spectators. 

It was supposed by many that, all being De Havilands with 400 
h..p. Liberties, there would be no race. But there was, and it was a 
thriller. E ach pilot who, on his regular flights sees that his ship is 
properly serviced, and con?eq~ently ap?reciates its fine points and 
knows (though secretly) 1ts rmperfechems, had made various at­
tempts to increase the normal speed. The winner was J. F. (Dinty) 
Moore whose plane was equipped with a Westinghouse all-metal 
propelier. H is speed was 124.98 miles an hour. D. C. (Dean) 
Smith, another night owl, who rose to fame during the Chicago­
Cheyenne demonstrations.' was. second at 120.83 m.p.h. Smith's 
plane had the standard A1r Ma1l propeller. P. F. Collins was third 
at rr8.6 m.p.h. Altogether, it was a superb exhibition of flying, a 
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practical illustration to the thousands present of the workaday per­
formance of the mail planes. 

}OHN L. MITCHELL TROPHY 

The trophy offered by Brigadier General William Mitchell, 
Assistant Chief of Air Service, in memory of his brother, John L. 
Mitchell, also an aviator, who was killed in the war, is competed for 
only by the First Pursuit Group. In 1922 and 1923 the distance 
flown was the same-124.274 miles. As in 1922, the ships partici­
pating were Thomas-Morse MBs, constructed by the Boeing Air­
plane Company, powered with vVright H-3 300 h.p. engines, and 
equipped with Boeing propellers. 

In 1922, the first five planes averaged 136.3 m.p.h.; in 1923 the 
first five averaged 141.76 m.p.h. The St. Louis winner was Captain 
B. E. Skeel, whose speed was 145.8 m.p.h. Winner of second place 
was Lieut. G. P. Tourtellot, at 141.8 m.p.h. Tourtellot's plane ran 
out of gas but he held his place and glided over the line with a dead 
motor. 

THE PuLITZER RAcE 

The high speed race of 124.27 miles for the Pulitzer Trophy and 
$4,000 in cash was participated in by only six pilots-four repre­
senting the Navy Bureau of Aeronautics and two representing the 
U. S. Air Service. Like all contests promising a thrill, the race was 
awaited as the climax of three days of exciting entertainment. Yet 
to the Services and to the constructors of the planes and engines it 
was simply the occasion for a public demonstration of the perform­
ance of new types featuring the characteristics of great speed and 
maneuverability which are fundamental requirements in aerial war­
fare. Certainly in all that great field there was least excitement in 
the Army and Navy hangars when the entries were given their 
final inspection, and on the starting line itself, when the planes rolled 
easily under their own power to their allotted places. 

If for weeks in advance of the meets rains had discouraged the 
generous St. Louis business men who saw the results of a week's 
grading washed away overnight, and if harsh and wet weather had 
required the original dates to be postponed, the clear atmosphere 
and brilliant sunshine of Saturday, October 6th-the day of the 
Pulitzer classic-more than compensated for loss and delay. To 
those few who were fortunate_ enough to cover the course by air 
shortly before the start, the scene can never be forgotten. The 
brilliantly marked pylons, the alert soldiery and officials, the miles 
upon miles of policed highway and thousands upon thousands of 



A bove- Navy Pulitzer P ilots, Lieut s. L. H. Sanderson and S. W. Callaway; 
N avy-Wright Racer in background. B elo·w--Navy Pulitzer Pilots, Lieuts. 
H . ] . Brow and A. ] . W illiams ; Navy-Curtiss Racer in background.-

P hotos, U. S. Navy. 



Above-Navy-Wright, Lieut. S. W. Callaway, fourth in Pulitzer Race. 
Below-Navy-Curtiss, Lieut. H. ]. Brow, second in Pulitzer Race.-Phot? s, 

U. S. Navy. 
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spectators constituted such a setting as was never before witnessed 
in the comparatively brief history of American flying. Motor cars 
were parked by the acre. Gay sport clothes and banners were 
whipped in the fresh October breeze. In the long promenade ex­
tending from the grand-stand boxes, past hundreds of airplanes, 
great and small, held motionless for the big event, yet forming a 
massive background, there walked ceaselessly back and forth the 
restless fringe of the multitude. 

PROGRESSIVE DEVELOPMENT OF TYPES 

At the beginning of the v\Torld War our Air Service had neither 
production nor types. At the end of the war, by requirement of 
the Allies, we had production., but only of European types. By I9I9 
the Thomas-Morse Aircraft Corporation had developed the MB 
pursuit, the type participating in I922 and I923 in the John L. 
Mitchell Trophy Races. In the first Pulitzer Race in I920, Lieut. 
C. C. Mosely flew an Air Service plane, with newly developed Pack­
ard engine, at I56.5 miles an hour, or approximately 30 miles an 
hour faster than the fastest pursuit plane in service at the time of 
the Armistice. 

In I92I, at the Omaha Pulitzer Race, the Curtiss Aeroplane and 
Motor Company, as a result of engineering begun at the time of the 
Armistice, put a Navy racing (or pur~uit) plane in the air to victory 
at 176.7 m.p.h. In I922, the Army, Impelled by knowledge of Eu­
ropean progress brought back by the Assistant Chief, General 
Mitchell, encouraged the private constructors to greater efforts, with 
the result that a Curtiss plane and engine, under the piloting of 
Lieut. Russell L. Maughan, in this classic at Detroit, made the 
astounding speed of 205 .. 8 m.p.h. 

The Navy Department in I922 had commissioned both the Cur­
tiss Company and the Wright Aeronautical Corporation, amonO' 
others, to develop types and th~se c~mmissions, with the two com~ 
panies mentioned, were responsible ~rectly for the almost unbeliev­
able speeds set in 1923, at St. Lou_Is, when the fourth fastest ship 
in the race was more than eleven miles an hour faster than the win­
ner of the cup in Detroit. 

CoMPARISON oF SPEEDS IN FouR YEARs 
OF RACING FOR THE PULITZER TROPHY 

Year 
1920 
1921 
1922 

1923 

Miles per hottr 
156.5 
176.7· 
205.8 
243.68 
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The Army Air Service at St. Louis made no attempt to produce 
new models, but took the Detroit ships and, with slight improve­
ments, re-entered them with full knowledge-a truly sporting thing 
to do-that, barring accident to the Navy's craft, there was scarce 
a chance for winning. 

BRILLIANT) VIBRANT S cENE 

The six entries on the line were colorful and vibrant with energy 
as they were warmed up. The tvvo new Navy-Curti s racers were 
painted a royal blue with silvered propeller. The Navy-\' · right 
Fighters were brilliant red, with silvered propellers. The Army­
Curtiss Racers were lustrous black, with golden propellers. A ll 
planes were equipped with the wing-type radiator, whose flu ted 
panels of burnished brass shone like gold. Upon their respective 
entries were the seals and insignia of the War and Navy depart­
ments. 

The essential characteristics of the ships will be found in the 
following table: 

CHARACTERISTICS OF ENTRIES IN PULITZER RACE, 1923, 
As GIVEN BY THE CoNSTRUCTORs 

Plane Engine 

Navy Curtiss 
Curtiss D-12-A 
Racers 

Navy 
Wright 
Fighters 

Wright 
T-3 

Wi1117 Gross 
Area We ight 

H.P. Propeller Radiator Span Le>~gth Height sq. ft . lbs. 

500 Curtiss- Curtiss 22'0" 19'8~" 6'9 :4" 144 ;4 211 2.3 
Reed Wing 
Dura- Type 
]urn in 

2 Blades 

Pilots 

:#9 Lt. A.J. 
Williams, U.S . .'. 

#10 Lt. H. J. 
Brow, U.S.N 

750 Dural urn- Wright 
in 3 Wing 

Blades Type 
22'6" 21'4" 7 ' 11 ~ " 174 2858 # 8 Lt. L.H. Sander­

son, U.S.M.C. 
# 7 Lt. S.W. 

Callaway, U.S.N. 

Army 1 Curtiss 500 Curtiss Curtiss 19'0" 18'11" 7'11" 133 2110 #49 Lt. Walter 
Miller, U.S.A.S. 

#50 Lt. J. D. 
Curttss D-12-A Wooden Wing Racers 1 Curtiss 460 2 Blades Type 

D-12 Corkille, U.S.A.S. 

The Navy-Wright Fighters, being equipped with the Wright T-3 
engine of 750 h.p., were the largest but had the lowest frontal area 
per horsepower. The new Navy-Curtiss Racers had greater wing 
span and greater length than the 1922 Army-Curtiss Racers, but 
stood over a foot lower and actually weighed two pounds less. The 
engines, Curtiss D-I2-A type were rated at 500 h.p., an increase of 
40 horse power over I922. The propellers of all four Navy ships 
were. of forged duralumin, the Curtiss being of the two-blade 
Cu~hss-Reed type, and the Wright three-blades, made ~o their own 
destgn. One Army ship had a Curtiss-Reed duralumm propeller; 
the other was of wood. 
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SANDERSoN IN r AVY- RIGHT, 230.6 r LP.H. 

In order to avoid, as far as possible, any chance of accident, it 
was decided to pair the contestants and to fly the race in heats. 
Sanderson in Navy-Wright No. 8 -was first off, quickly followed by 
Cork-i.lle in Army-Curtiss o. so. Sanderson completed the first 
lap (31.07 miles) in a fraction over 8 minutes, his 230.4 m.p.h., 
leaving Corkille, flying as the latter \vas at 210.6 m.p.h., in a trail 
of smoke. On the succeeding three laps Sanderson flew steadily, 
his average for the race being 230.6 m.p.h. Corkille improved his 
rate, finishing with an average of 216.44 m.p.h. Although Corkille 
was sixth at St. Louis, his speed was within hvo miles of Maughan's 
fastest straightaway time at Deroit-sho,ving what can be done in 
"cleaning up" the same ship by refinement of detail. Sanderson 
made a magnificent zoom at the close and sped away to the shouts 
of the throng, having broken all existing speed records for distance 
from 3 km. to km. and this, too, with a Wright T engine which had 
flown the fastest in the race for big bombing planes the previous day. 

WILLIAMS IN NAVY-CURTISS FLIES AGAINST TIME 

Williams, whom no rank in the Navy is likely ever to rob of the 
name "AI," and the recollection among his friends of the days when 
he played big league ball, was paired in the Navy-Curtiss No. 9 
with Lieut. A. Pearson, U.S. A. S., flying the Army Verville-Sperry. 
Pearson failed to start, however, and while Williams was flashing 
over the course-a roaring-streak of brilliant blue against the colder 
curtain of the Missouri autumn sky-the contest committee decided 
to start the third and final heat between Callaway in Navy-Wright 
No.7 and Miller in Army-Curtiss No. 49, and Brow in Navy-Curtiss 
No. ro. As they took off Williams finished. His first lap was made 
in 245.2, or within less than three miles an hour as fast as the 
straightaway speed record set in 1922 by Maughan at Dayton, sub­
sequent to the Detroit meet. The other three laps were not quite so 
fast, so that the race average worked out at 242.9 m.p.h. 

The last heat was, therefore, not only a race between Callaway, 
Miller and Brow, but between the three of them and Williams' time. 
Callaway's first lap was also his fastest-231.7 m.p.h. His average 
for the race was 229.99. 

Lieut. Brow was a favorite. In all the preliminary trials it was 
a question as to which ha~ th~ faste_r_ ship-Brow or Wi!liams. Both 
were rated as of equal pllotmg ab:hty; both knew the1r ships, had 
confidence in them and could wh1p them around the pylons at a 
speed and an angle that made the spectators gasp. Brow flew a 
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beautiful race. His speed varied but little, though the fastest lap 
was the second when he was clocked at 243·5 m.p.h. His average 
for the race was 241.77 m.p.h. 

Miller's fastest lap was the third, 220 flat, and his average for the 
race, 218.89, or about 13 miles an hour faster than Maughan made 
with the same ship at Detroit. Miller's better time was credited to 
the Curtiss D-12-A sao h.p . motor and the Curtiss-Reed duralumin 
propeller. 

NAVY-CURTiss EsTABLISHES Two \ iVoRLD REcoRDs 

Although Williams on completing his race-he went five laps 
just to be sure, instead of four-pulled his tiny blue plane up, 
straight up, until it seemed almost merged in the zenith of the 
sky, and had drawn a roar of applause, he was not known to 
be the winner until the time for Callaway and Mi ller had been 
announced. 

Then, as Rear Admiral \ iV . A. Moffett, Chief of the avy Bureau 
of Aeronautics, grasped his hand, friends and strangers alike sought 
to reach the spot near the home pylon where Williams stood. For 
he not only had won the race, but in so doing he had brought to 
America two new world records: 

WoRLD REcoRDs EsTABLISHED DuRING MEET 
(Recorded by National Aeronautic Association but 

Subject to Ratification by the F. A. I.) 

Distance Plane Pilot Time 
Speed 

M.P.H. K.P.H. Engine 

100 Kilometers Navy· Lt. A. J. 15 Min. 17.48 Sec. 243 .812 392.379 Curtiss 
Williams, U .S.N. D-12-A (closed circuit) Curtiss#9 

(500 b.p.) 
200 Kilometers Navy- Lt. A. J. 30 Min. 36.01 Sec. 243.673 392.154 Curtiss 
(closed circuit) Curtiss# 9 Williams, U.S.N. D-1 2-A 

(500 b.p.) 

Note: The above records for roo kilometers and 200 kilometers were made during the 
Pulitzer Trophy Race and consist of laps 1 and 2 for 100 kilometers and laps 1, 2, 3 and 
4 for 200 kilometers. 

The two Navy-Curtisses were first and second, and the Navy­
Wrights, third and fourth. Less than I minute and 50 seconds dif­
ference was recorded in the time · made by first and fourth-and 
fo.urth made nea1)y 25 miles an hour greater speed than did the 1922 
wmner. 



Lambert-St. Louis Field du ring the 1923 races. Note a few of the 125 civilian planes a t top. 
Photo, St. Lou-is Post-D ispatch. 
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Above- Navy Martin Bombers rounding pylon in Merchants' Exchange 
Race. Below-Douglas-Wright 4 (Wright T engine), fastest plane in Mer­

chants' Exchange Race.-Photos, N. S. Navy. 
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Position 
First 
Second 
Third 
Fourth 
F ifth 
Sixth 

NATIO TAL AIR RACES 

THE PULITZER TROPHY 

Speed 
Airplane 

Navy-Curtiss Racer # 9 
P ilot (M.P.H.) 

-avy-Curtiss Racer 
Navy-W right Fighter 
r avy-vVright Fighter 
Army-Curtis s Racer 

rmy-Curtiss Racer 

Lt. A.]. Williams, U.S.N 
Lt. H.]. Brow, U.S.N. 
Lt. L. H. Sanderson, U .S.M.C. 
Lt. S . Vv. Callaway, U.S. r. 
Lt. . Mil ler, U.S.A.S. 
Lt. ] . D. Corkille, U.S.A.S. 

24J.68 
241 .77 
230.00 
229-99 
218.8g 
216.44 

O ver four miles a minute! To the officers charged with the 
aerial securii:y of the nation, it meant fighting equipment swifter and 
more powerful than any yet revealed. To the St. Louisan on his 
weary wa) home that night, it meant hopping the t\velve miles from 
the field to the center of the ci ty in three minutes, whereas by motor 
car over choked roads it took him three hours. To the Chicagoans 
it meant commuting ten miles to Evanston in the time a surface car 
could reach Chicago river from the Loop. To the New Yorker it 
visualized week-ends a thousand miles away instead of so or roo. 

8r,4o8 PAY TO SEE RAcES 

'When the business men of St. Louis took inventory, this is what 
they found: Altogether, 8r,4o8 persons had paid the admission price 
to see the races. Of this number, 14,361 attended on Thursday, 
October 4; r8,67o on Friday; and 48,377 on Saturday. · 

One hundred and fifty-five acres of pasture land was given over 
to parking space, and in this area 6,200 motor cars were registered 
on Thursday, 6,900 on Friday and 22,500 on S~turday-a total of 
35,6oo during the three days of the meet. 

The United Railways ran a close schedule service and reported 
that durina- the three days, a daily a erage of 40,000 persons-
20,~o each way-were handled between St. Louis and Bridgeton. 
N 0 record is available as to the number of passengers carried on the 
special trains of the V\Tabash Railroad . one branch of which ran 
almost to the a-ates of the field. If no more than two persons were 
carried by ea~h automobile, at least 70,000 spectators must have 
reached Bridaeton in this manner. These added to the 6o,ooo re­
ported by th: United Railways shows a t~tal estimated attendance, 
excluding the unknown thousand~ earned by the Wabash, of 
r3o,ooo. The difference between th1s fi gure and the 8r,ooo odd who 
entered by turnstile way may be found in those who, through the 
very pressure of numbers broke down the fence and poured out into 
the field, willing enough to pay, but in their eagerness, unwilling to 
wait. 

-· 
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CoMMERCIAL F EATUREs OuTsTANDI NG 

As spectacular as was the speed established by the Navy and 
Army pilots, the phenomenal performance in the P ulitzer race was 
not the feature. This statement is deliberately made a f ter a careful 
balancing of all elements involved and weighing them against all that 
American aviation r egards as its future. Speed was the drawing 
card for curious thousands, but it was not the animating motive of 
the St. Louis business men who spent liberally of their money and 
gave liberally of their time. Their service was for commercial avia­
tion first aqd, growing theref rom, national security in t he air. Their 
gross expenditures were $315,000; their gross income, $330,000. 
But in addition to the $rs,ooo that remained in the bank to the 
credit of the St. Louis Aeronautic Corporation, there was at Bridge­
ton, St. Louis County, connected with the city by highways, surface 
car and steam railway lines, 486 acres of land, partly owned, partly 
under leasehold, which constituted beyond all doubt the largest and 
best equipped public landing terminal in the United States dedicated, 
in the name of Lambert-St. Louis Field, to the development of air 
transport. 

128 PRIVATE AIRCRAFT FLEW TO ST. Lours 

It was this commercial field-with the whole city behind it­
that drew to St. Louis from seventeen states, 128 privately owned 
aircraft, some of them flying a total of 2,500 miles. One hundred 
and three of these air~raft actually were registered with Lieutenant 
Hugo Mueller, whose tabulation of planes, pilots and mileage is 
appended. 

TABLE No. V-CIVILIANS FLYING TO ST. LOUIS AIR RACES, 1923 

(Compiled for the Areonautical Chamber of Commerce of America, Inc., 
by Lieutenant Hugo Mueller of St. Louis.) 

Plane and Passelt- Starting To tal 
Pilot Engine gers Poi11t Mileage 

Adams, Walter J. Manteno, Ill. 100 

Applegate, R.P. M.F.; OXs I Chicago, Ill. 6so 
Atkinson, Jack Bl ; An 2 Omaha, Neb. 900 
Backstrom, A.M. J.N. ; OXs I Westbury, L. I. 2 ,200 

Ballough, E. S.J.-I; w 2 St. Paul, M inn. 1,200 

Bartow, Jack T.M. Minneapolis, Minn. 1,200 

Beach, W.H. Swallow; w 3 St. Joseph, Mo. 1,200 
(2 trips) 

Beeck, Walter H. Swallow I St. Joseph, M o. 6oo . 
Bell, L.D. 
Bennett, Harold 

3 Cleveland, 0. 1,200 

Blevins, Beeler L.S. 2 Olathe, Kan. 6so 
Block, H.C. S.J.-I 3 Houston, Tex. 1,500 



P1"lot 
Brock, Billy 
Brown, A.C. 
Bruckner,C.J. 
Burdick, ·.L. 
Burke, m. A. 
Burns, J.L. 
Campbell, E.K. 
Cantwell, R.W . 
Carlson, Fred. 
Cecil, Eugene 
Chester, A.C. 
Cole, Thomas F . 
Connor, W . H. 
Cramer, P .D . 
Crewsdan, H.B. 
Curran, James 
Dobbs, D.C. 
Dunn, F.T. 
E mery, L .H., Jr. 
F owler, Chas. L. 
Good, B. 
Gower, T.H.L. 
Hamilton, E .G. 
H arris, Harold 
Heath, E .B. 
H ewi tt, Bob. P. 
Holman, Cbas. \IV. 
Horcbem, Bertha 
H orwitz, \ -ill, Jr. 
Hoyt H.H. 
H unter, I. 
Hurst, James W. 
H utson, G.H. 
H utton , Perry 
J engwith, J.J. 
Johnson, E. A. 
Johnson, E.G. 
J ones, C.S. 
Kelley, J.B. 
Ke lley, T.N. 
Kisir, Daniel 
LaGrone, Tex. 
Lai rd, E.M. 
LaParle, E.E. 
Lees, Walter E. 
Leib, L.W . 
L indbergh, C.A. 
Livingston, John A. 
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TABLE No. V-Co11tim1ed 

Plane and Pass en-
Engine gers 

Can.J .. , OXs 
J. 
J.N.-4 ; OXs 
J .r . 
Swallow· \V 
LeP. 
J.N . 
J.N.-4 ; OXs 
J .. -4 
J. -.-4 
S.J.- r; OXs 
T .M. 

I 

I 

2 

I 

3 
4 
3 
I 
2 

I 
I 

I 

J. r. ; OXs I 

S.J.-I 1 

L.S. 3 
L.S. ; W 2 

S.].-1; OX5 I 

Can.J . . , OXs I 

S.J.-I; 4 
S.].-I I 
L .S. I 

Can.}. I 
H.D. I 
He. 2 

F.M. I 

T.Af. 
J. f - .-4 3 
S.J.- I 2 

J.- T.- 4 I 

J . -.-4; oxs I 

J . . -4; OXs r 
J .N.-4; OXs I 
Swallow I 
Can.J. ~. I 
Hz. 
Can.J . I 

Oriole I 
J.N. 
J.N . 3 
Can.J. -
RD. 2 

Swallow 4 
J.N. ; ox- I 

Hz.-F.C.- I I 

].N.-4 I 

].N.-4 I 

Br. 5 

S tarti11g 
Poillt 

Springfield, Mo. 
Mt. Vernon, Ill. 
Troy, Ohio 
Di..·wn, La. 
Okmulgee, Okla. 

\ aterloo, Ia. 
Perry, Okla. 
Davenport, Ia. 
\Villow Grove, Fla. 
N orth Judson, Ind. 
Pembina, N. D. 
Topeka, Kan. 
Oarion, Pa. 
lola, Kan. 
Chicago, Ill. 

Lac.lede, Mo. 
Bradford, Pa. 
Macon, Mo. 
Dallas, Te-'<. 
Kansas City, Mo. 
Detroit, Mich. 
Chicago, III. 
Chicago, Ill. 
New York, N.Y. 
Minneapolis, Minn. 
Tampico, III. 
Houston, Tex. 
Chicago, Ill. 

Terre Haute, Ind. 

Tulsa, Okla. 
Dubuque, Ia. 
Dayton, 0. 
Ardmore, Okla. 
Garden City, N. Y. 
Cleveland, 0. 
Cleveland, 0. 
Milwaukee, Wis. 
Kansas City, Mo. 
Wichita, Kan. 
Chicago, Ill. 
Dayton, 0. 
Minneapolis, Minn. 
Minneapolis, Minn. 
Chicago, Ill. 

r6s 

Total 
Mileage 

250 
250 
700 

38o 
8oo 

8oo 
8oo 
450 

1,500 
8oo 

1,900 
6oo 

1,500 

700 
soo 

350 
1,400 

400 
1,200 

6oo 
1,000 

soo 
6oo 

2,200 
I ,200 

6oo 
I ,400 

6oo 

300 

8oo 
1,700 

684 
I,IOO 

2,400 
1,200 

I,200 

8so 
6so 
900 
6so 
Sso 

1,100 
1,200 

6so 
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Pilot 
Long, H.G. 
Mack, R.W. 
McClure,]. 
Mcintyre, I.A. 
M erriam, A.C. 
Metzger, Johnnie 
Meyer, Walter 
Miller, A.H. 
Musick, Harry T. 
Neville, Wayne S. 
Northrup, Marvin A. 
Obenauer, V.}. 
O'Neil, Frank N. 
Parker, Fred. 
Partridge, E.L. 
Phillipps, T.B. 
Plummer, Geo. C. 
Portras, Anna M. 
Post, Geo. B. 
Robb, L.M. 
Robinson, Chas. E. 
Romkey, G.]. 
Ruddell, F.M. 
Simpson, C.W. 
Sinclair, C.R. 
Smith, H.G. 
Smith, ].W. 
Smith, Leslie 
Sperry, Lawrence B. 
Sterling, M. 
Summer, ].A.W. 
Truxhorn, ]. 
Waite, R.H. 
Wallace, F.C. 
Weaver, Buck 
Weaver, Goodwin 
Weick, Fred E. 
Were, B.B. 
Westlake, William 
Williamson, Harry 
Willingham, G.H. 
Webber, Thos. 
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TABLE No. V-Cont-imted 

Plane and Pa.ssen-
Eng·ine gers 

L.S. 2 

S.}.-I 
S.].-r; OXs 
S.].-1 3 
Swallow; vV-Iso 2 

].N.-4 I 

He. 
L.S. I 

S.}.-I 3 
Swallow 2 

S.].-I 
].N.-4 I 

I 

].N.-4 2 

Part. 3 
Swallow 2 

oxs I 

].N.-4; OXs 
H .D. 2 

A. I 

].N.-4 I 

].N.-4 I 

}.N.-4 I 

L.S. I 

Can.}.N. I 

Bl. I 

Can.}.N. 3 
].N. 
Messenger 

] .N .-4 I 

S.J.-I; oxs I 
}.N.-4 I 

] .N .-4 2 

Br. 5 
Can.}.N. I 

].N.-4 
S.}.-I I 
Can.}.N. I 
L.S. 2 

S.].-r 2 

Can.}.N. 2 

Star ti11g 
Point 

Independence, Mo. 

Kansas City, Mo. 
Springfield, Mo. 
St. Joseph, Mo. 
Chicago, Ill. 
Chicago, Ill. 
Kansas City, Mo. 
Terre Haute, Ind. 
St. Joseph, Mo. 
Minneapolis, Minn. 

Winona, Minn. 
Chicago, Ill. 
Chicago, Ill. 
Eldorado, Kan. 

St. Anne, Ill. 
Ogdensburg, N. Y. 
Parkesburg, Pa. 
Metamora, Fla. 
Burlington, Ia. 
Kokomo, Ind. 
Carterville, Ill. 
Alexandria, Ill. 

Moline, Ill. 
Memphis, Mo. 
New York, N.Y. 

Springfield, Ill. 
Kansas City, Mo. 
Chicago, Ill. 
Davenport, Ia. 
Chicago, Ill. 
Indianapolis, Ind. 
Chicago, Ill. 
Dallas, Tex. 
Chicago, Ill. 
Carterville, Ill. 
Frankford, Mo. 
Kirksville, Mo. 

Total 
Mileage 

550 

6oo 
28o 
6oo 
450 
450 
6oo 
400 
6oo 

I,500 

706 
6oo 
soo 
8oo 

300 
1,796 
I,400 

400 
400 
28o 
250 
400 

450 
350 

2,500 

300 
6oo 
450 
500 
soo 
6oo 
400 

1,200 
400 
190 
350 
400 



NATIONAL AIR RACES 

TABLE No. V-Continued 

KEY TO AIRCRA.IT AN D E NGINES 

A . . ... .. . ... . . . Acromari.ne Plane and Motor Company, Keyport, N. J . 
BJ. .. .. . . . .. . .. Bellanca. 
Br. . .. . ... . .. . . Breguet . 
Ca n.J. . .. .. ... Cnnad ian Curtiss . Curtiss Aeroplane and Motor Co. 
F M .• . . .. ... . . . Fa.rman, W. \Va llace Kellett, P hiladelphia, Pa. 
H .D. . . ..... . .. Huff Daland Co., Ogdensburg, •. Y . . 
He .. . •. ... .. ... H eath. 
Hz. . . . . ... .. .. .. H a rtzeii·Johnson, Joh nson Airplane & S upply Co., Dayton, 0 . 
Ez- F.C.·l .. . ... Har t:z:cll · ohnson , Johnson Airplane & Supply Co., Dayton, 0. 

tN. . ... .. . . . .. Curt!SS Aeroplane & M ot or Company . 
. N .-4 . .. ...... . Curt tss Aeropla ne & Motor Company. 
cP •..... .. . . .• LePere, Packard Motor Car Co., Detroit, Mich. 

167 

L.S . .. .. .. .. .. • Lin~oln Standard , .· 'ebraska Aircraft Corp. , Lincoln, Neb. 
M.F .... .. . ... .• Flytt:Jg B oat , Cu.rttss Aeroplane & Motor Co., Garden City, N. Y. 
O riole . .. . . ... . Curtiss Aeroplane & Motor Co. 
Part. . ..... . .. . Partridge. 
R.D .... . . . .. .. . Roge rs-Day. 
S.J.·l . ....... .. Curtiss Standard . 

wallow ....... Laird Co .. \\ ichita, K an.. 
T.M . ..... .... .. Th omas- Morse Aircra ft Corp., Ithaca, N. Y. 
:Messenger . .. .• Lawrence Sperry Aircraft Corp., Farmingdale, L. I. 

ENcrN<:S 

OXS ... . .. . . . .• Curtiss Aeropl a.ne & Motor Co. 
AN .. ... . .. ..• , Anza ni. 
W . . . . . . .. . ...• Wright Aeronautical Corp. 
MER . ..... ...• Mercedes. 

RECAPITULATION 

Total number of pilots .. .. . .... ....... · .. · ·· .. ········ ...... . ......... 103 
Total planes and engines ..... . ··· ···· · ·· · · · · · · · · · · · · · · · · · · · ........... 103 
T otal number passenge rs carried ...... · · . . · · · · · · · · .. · ................. 152 

Starting point (States) .. . . ..... ·. · · · · · · · · · · · · · · · · · · · · · · · · ... ... . ..... 17 
Total mileage ............... · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . 75,934 mi. 
Average mileage per plane ... ... ... · . .. · · · · · · · · · · · · · · · · · · · . . . . . 735-5 r8 mi. 

It is estimated that 25 planes were not registered. If account is taken 
of these and the ten planes whose starting point is not listed, but whose mile­
age is assumed to be the average, the total ciYilian mileage is estimated at 
Ior,679.3 miles. 

State 
FLORIDA 

ILLINOIS 

STATES AND CITIES FROM \ iVEICH AIRCRAFT FLEW 

City 
Metamora 
Willow Grove 

Alexandria 
Carterville 
Chicago 
Mt. Vernon 
Moline 
Manteno 
St. Anne 
Springfield 
Tampico 

\ 

S tate 
M I SSOURI 

NEBRASKA 

NEw YoRK 

City 
Frankford 
Independence 
Kirksville 
Kansas City 
Macon 
Memphis 
St. Joseph 
Springfield 

Omaha 

Garden City 
New York 
Ogdensburg 
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STATES AND CITIES FROM WHJCH AIRCRAFT FLEw-C 011ri11rted 

State City S tate City 
INDIANA Indianapolis W estbury 

Kokomo 
N orth Judson - ORTH DAKOTA Pembina 
Terre Haute 

OHIO Cleveland 
IowA Burlington Dayton 

Davenport Troy 
Dubuque 
W-atertown OKLAHOMA Ardmore 

Okmulgee 
KANSAS Eldorado P erry 

lola Tulsa 
Olathe 
Topeka PENN SYLVANIA Bradford 
Wichita Clarion 

Parkesburg 
LOUISIANA Dixon 

TEXAS Dallas 
MICHIGAN Detroit Houston 

MINNESOTA Minneapolis WISCONSIN Milwaukee 
St. Paul -Winona 

CITIES REPORTING MoRE THAN ONE PLANE 

Chicago, III. . . . . . . . . . . . . . . . . . . . . IS 
Terre Haute, Ind. . . . . . . . . . . . . . . 2 

Davenport, Iowa . . . . . . . . . . . . . . . 2 

Minneapolis, Minn. . . . . . . . . . . . . . 5 
Kansas City, Mo. . . . . . . . . . . . . . . . 5 
St. Joseph, Mo. . . . . . . . . . . . . . . . . . 2 

Springfield, Mo. . . . . . . . . . . . . . . . . 2 

New York, N. Y. . . . . . . . . . . . . . . . 2 

Cleveland, 0 . . . . . . . . . . . . . . . . . . . . 3 
Dayton, 0. . . . . . . . . . . . . . . . . . . . . . 3 
Dallas, Tex. . . . . . . . . . . . . . . . . . . . . 2 

Houston, Tex. . . . . . . . . . . . . . . . . . . 2 

It is a most impressive showing. Some of the craft carried as 
many as four passengers; some pilots came alone, but many carried 
at least one other with them. The reported mileage of the 103 
planes registered shows a total of 75,934. Mueller reports that 25 to 
30 got away, due to postponement of the races, without being reg­
istered, and if account is taken of these, it may be conservatively 
estimated that the total cross country mileage to and from St. 
Louis by civilians was 101,679·3 miles. 

At the first Pulitzer Race held in 1920 on Long Island and at the 
1921 event in Omaha, probably not more than a score of civilians at­
tended by air. At Detroit the estimate may be raised to forty or 
fifty, at the most, though no registration was undertaken there. The 
impressive fact about the St. Louis meet is that the conception of 
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the meet was civilian and commercial, not military, that civilian 
flier \\ere expected, and that these expectations were fully justified. 
So far as available reports go, all these I25 planes came and went 
'" ithout a single serious mishap. 

204 ARMY AND 25 AVY AIRCRAFT I N ATTENDANCE 

At the meet there were 204 - rmy aircraft, including the huge 
s ix-engined 40,000 pound Barling Triplane and the two non-rigid 
air hips from Scott Field. As the append.ed report from Majors 
Scanlon and Hickam shows, r8o of these craft flew to St. Louis. 
They came from I3 states and some traveled nearly 6,000 miles be­
fo re they returned to their home stations. Altogether, these visitors 
had a record of I77,925 miles, cross country. Twenty-four military 
planes par ticipated in the races, with a total mileage of 4,697.26 at 
the field. 

TABLE o. VI- MILEA GE BY AR.iv!Y AIRCRAFr CROSS COUNTRY 
AND DURI G THE ST. LOUIS 1v1EET, 1923 

(Compi led for the Aeronautical Chamber of Commerce of America, Inc., by 
Major M. F. Scanlon, Commanding Officer, and Major Horace 

M. Hickam, Operations Officer, representing the 
Army Air Service) 

Aircraft 

Army airplanes participating in races . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Army airplanes flying to races . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
Army airships flying to the races . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Total Army aircraft at the meet .... ... .. ... . .... . .... . .. . ..... 204 

M ILEAGE 

Cross Co·zmtry- M ilea:ge of V isiting A ·ircraft 

A total number of 177,325 miles was covered by mili•tary airplanes trav­
eling from various sections of the country to St. Louis, piloted by aviators 
who were either participants or spectators, according .to a report submitted 
by Major H. M. Hickam, Air Service, Operations Officer of the Races. Three 
planes which came from Crissy Field, Presidio of San Francisco, Calif., cov­
ered the longest di stance-2,300 mil:s each;. One _plane from Rockw~ll Field, 
San Diego, Calif., covered r,Soo m1les. Kelly F1eld and Brooks F1eld, San 
A ntonio, Texas, iointly had the largest r epresentation at St. Louis, there being 
a total of 46 planes from these two _fields .. ~lcCook Field _and Wilbur Wright 
Field, Dayton, Ohio, came n_e~t WI~ a JOint representatiOn of 36 airplanes. 
A ltogether a total of 178 m1htary. arrplanes were flown to St. Louis. The 
fo llowing tabulation will prove of mterest: 
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Home Stcat-io11 No. of Pla11es 
Kelly and Brooks Field, T exas . ... . .. . .. 46 
Aberdeen Proving Grounds, Md. . . . . . . . . 4 
McCook and Fair field, Ohio . .. . . .... . . . ·36 
Fort Ri ley, Kansas . . . . . . . . . . . . . . . . . . . . 4 
Rockwell F ield, Calif. ... . ... . .... .. . .. . 
Crissy Field, Calif. . . . . . . . . . . . . . . . . . . . . 3 
Chanute F ield, Ill. . . . . . . . . . . . . . . . . . . . . . rs 
Langley, Quantico and Bolling, Va . .... 27 
Selfridge Field, Mich .... .... ...... .. . .. 13 
Mitchel Field, N. Y. . . . . . . . . . . . . . . . . . . . IS 
Schoen Field, Ind. . . ... ... . . . . . ..... . . . 
El Paso, Texas . . . . . . . . . . . . . . . . . . . . . . . . 2 
Pope Field, N . C. . . . . . . . . . . . . . . . . . . . . . . 2 
Maxwell Field, Ala. . . . . . . . . . . . . . . . . . . . . 4 
Post F ield, Okla. . . . . . . . . . . . . . . . . . . . . . . s 

Total ................ . . . . .... .... .. r78 

Di's ta11ce 
to St. Lortis 

Sso miles 
I ,150 

52S " 
400 " 

r,8oo 
2,300 " 

250 " 
I,IOO 

6so " 
I ,3SO 

325 
1,350 
r,rso " 

soo 
6so 

Mileage 
39,100 

4,6oo 
r8,900 
r,6oo 
r,8oo 
6,900 
3,750 

S9,400 
8,450 

20,250 
325 

2,700 
2,300 
2,000 

3,250 

The flying time of the above ships while enroute to St. Louis totaled 
r,8gs hours and 30 minutes. The flying time of these ships since their ar­
rival at St. Louis totaled 679 hours and 25 minutes, making a grand total of 
2,574 hours and 55 minutes. 

Total mileage, cross country by visiting aircraft . . .. .. . .. ..... 177,325 
Total mileage, including racing mileage of Army airplanes at 

St. Louis field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,697.26 
Racing mileage at field (approximately) . . . . . . . . . . . . . . . . . . . . . r,ooo 

Total at field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,697.26 
Mileage of Army airships, to, from and at field. . . . . . . . . . . . . . . . 6oo 

Grand total Army mileage . ..................... .. . .. .... 182,622.26 

STATES FROM WHICH ARMY AIRCRAFT FLEW 

A labama, California, Illinois, Indiana, Kansas, Maryland, 
Ohio, Oklahoma, New York, North Carolina, Virginia, Texas. 

THE NAVY FLIES OVERLAND 

Michigan, 
Total 13. 

Most of the Naval flying was likewise cross-country. Accord­
ing to the appended tabulation by Commander Mitscher, five states 
and Haiti and Santo Domingo were represented. Fifteen planes 
flew overland ; nine participated in the races. Cross-country flying 
by the Navy totaled 51,301 miles, and, at the field, 7,886. 
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TABLE r -o. VII-MILEAGE BY NAVAL AIRCRAFT CROSS 
COUNTRY AND DURir G THE ST. LOUIS MEET, 1923 

(Compiled for the Aeronautical Chamber of Commerce of America, Inc., 
by Commander M. A. Mitscher, in Command of N aval Aircraft) 

AIRCRAFT WITH AvY RACING DETAC HMENT 

Aircraft Mileage 
z- CzR (Curtiss racers ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 796 
z-F2W (\ right racers) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 796 
r-r8T (Curt iss observation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 
r-UO-r (Vought observation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 

*z-DT's (Douglas Torpedo) . .. .... . . . . . .............. .. ....... 6,796 
*r-DH (used for pilot an d practice) ...... .............. .. ...... 2,798 

T otal . . ... . .... . .. · · · · · · · · · · · · · · · · · · . .. ..... . .. . ..... . ... . .. rr,886 

!SITING AIRCRAFT 

*r-DH-Port au Prince .. · · · · · · .. · · .. · ............ .. ..... . .... 4,500 
*r-DH-Santo D'omingo . · · · · · · . · · · · · · · . ·...... . . . . . . . . . . . . . . . 4,6oo 
r-DH-Anacostia ..... .. · · · · · · · · ·. · ... · · ..... ..... . ........... 1,750 
r-DT-Quantico (Marines) .. · ... ... ..... ............ .. ....... 1,798 
8-DH-Quantico (Marines) · · .. · · .... · .. · · · · .. · ... . ........... 14,384 
2-F5H seaplanes-Pensacola . . . .... ......... . .. . .............. 4.536 
r-DH'--San Diego . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... .. ....... 3,78o 
r-ZR-1-Lakehurst .... · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · .......... 1,953 

Total ............ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · .... 37,301 
Grand total ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. ·49,187 miles 

The mileage, as shown under the heading "Aircraft with Navy Racing 
Detachment," was all piled up at St. Louis, \vi th the e..'\:ception of that listed 
under the DT planes and the DH.. These planes flew to St. Louis from 
Anacostia, and in return made a circuit to Cleveland and other points; and 
in the case of the DH, to Oklahoma and return to Anacostia. At least 4,000 
miles, therefore, of the u ,886 could be regarded as cross country. 

The planes listed under "Visiting Aircraft" flew from the points indi­
cated and returned to their horne base. 'VVith the exception of the two DR's 
from Port au Prince and Santo Domingo, the mileage listed was the mileage 
up to the time they left St. Louis. From that time on they attended the 
American Legion Convention at San Francisco a_nd then crossed the con­
tinent again. There could thus be added 10,000 m1les to cross country total. 

Grand total mileage with above modifications . . . . ...... .. ............ . 59,1g7 

STATES AND INsULAR PossESS1NS FROM W rucH NAVAL AIRCRAFT FLEw 
California, Florida, New Jersey, Maryland, Virginia, Haiti, Santo Do­

mingo. Total-7. 

FLIGHT OF THE " SHENANDOAH" 

On the Tuesday preceding the opening of the meet, the Navy 
airship, ushetwndoah/' arrived over the city of St. Louis on its first 
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long flight out of Lakehurst, N.J. This trip of 2,500 to 3,000 miles, 
made smoothly and without incident, was epochal. As described 
more fully in Chapter IV, it marked the successful establishment 
on a national scale in America, of the lighter-than-air phase of 
aeronautics .. To those who, at daybreak on October 2, saw the 
graceful outhne of the ZR-r against the morning light, there came a 
thrill of patriotism, that time can never diminish. No sight could be 
more beautiful; none more prophetic. 

Am MAIL DEMONSTRATES NIGHT FLYING 

St. Louis lays claim in aviation, among other things, to having 
established the first air mail route. That was in I9I I, at the time 
of a flying meet. The service was between Kinloch, Mo., and 
Fairgrounds Park, St. Louis. During the week roo,ooo pieces of 
mail matter were carried under a special stamp of the Post Office 
Department marked No. r. Again in I9I8, the city supported in 
various ways the St. Louis-Twin Cities Air Mail Service. 

The night flying experiments (see Chapter III) were held when 
arrangements for the big meet in St. Louis in I923 were at a critical 
point. In response to an invitation from the St. Louis Aeronautical 
Corporation, postal officials and officials of the Aeronautical Cham­
ber of Commerce addressed meetings of the Executive Committee, 
with the result that Lambert-St. Louis Field, while being prepared 
for "Four Miles a Minute," was also prepared, by means of electric 
and gas lighting, for the permanent "Night Air Mail," which St. 
Louis looks forward to having in the near future. 

Without the Air Mail, the St. Louis meet would not have 
achieved complete success. Second Assistant Postmaster General 
Paul Henderson, as recognition for the conscientious efforts in con­
nection with the transcontinental night flying experiments, ordered 
sixteen mail planes, with full crews, to St. Louis. Their cross­
country flying-they came from seven states from Coast to Coast­
measured 24,929 miles; their day flights at the meet, 3,780. 

TABLE No. VIII-MILEAGE BY U.S. AIR MAIL PLANES 
CROSS COUNTRY AND DURING THE ST. LOUIS 

MEET, 1923 

(Compiled for the Aeronautical Chamber of Commerce of America, Inc., 
by C. F. Egge, General Superintendent of the U.S. Air Mail Service) 

Number of mail planes visiting Meet ........ · .. · · · · · · · · · · · · · · · · · · · · · · · · I6 

MILEAGE TO AND FROM ST. Lours 
Stati01~ N1tmber of plmzes Miles 

San Francisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 4,104 
Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 3,724 
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Stat i01~ Nttmber of pla1~es Miles 
Salt Lake City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · I 2,82I 

Nort h Platte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 1,383 
Omaha ...... .. . .. ..... · · · · · · · · · · · . · . . · . . . . 8 7,344 
Chicago .... . ..... . .. . .. . · · . · · · . · · · . . . . . . . . . I 674 
Cleveland ... . .. . ...... . . · · . · · .. · · . . . . . . . . . . 2 2,665 
New York . ..... . . .. . . . .. . · . . ·.. . .. . .... . . . I 2 ,214 

Total 

1ILEAGE D URING P ERIOD OF MEET 

Miles 
Day Flights . ... ... . ..... . . 3,7& 
Night F lights . .. . .. .. . .. . . . 450 

Total . . ... . . . . ... . . . .. . 4,230 

Total Mileage Incidmtal to Meet . . · ··· · · ··· .. · ... . ...... . . . .. . . . 29,159 miles 

STATES F ROM W HICH MAIL PLAN ES FLEw 

California, Illinois, Nebraska, -evada, N ew York, Ohio, Utah. Total 7. 

Friday night the pilots who had operated between Chicago and 
Cheyenne gave a special demonstration for the thousands who re­
mained over, despite hunger and the chill air. The boundary lights, 
beacons and floodlights were switched on and a practical test of 
loading, unloading, taking off and landing, in simulation of regular 
service, was staged. The papers devoted columns of space the fol­
lowing morning, and months after the races, this event was declared 
by business men of St. Louis to have been one of the most fascinat­
ing, and certainly the most significant , of all the features given dur­
ing that tumultuous week. 

374,107.82 M I LES OF S AFE FLYING 

To recapitulate: The St. Louis meet attracted 3-75 aircraft-
204 military, I30 (including St. Louis) civilian, 25. naval and I6 
postal. Altogether, 355,834.3 miles were flown cross-country and 
I8,273.52 at the field , making a total for the meet of 374,I07.82 
miles. Aircraft came from twenty-five states and from Haiti and 
Santo Domingo. In all t his flying, at speeds of 40 miles an hour to 
240, and from one side of the conti~ent to the other, across stretches 
of sea, leagues of forests, mountam ranges and great cities, there 
was not a single serious accident, not a person seriously hurt. 
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TABLE No. IX-RECAPITULATION OF FLYING CROSS 
COUNTRY A ND DURI NG ST. LOUIS MEET, 1923 

AIRCRAFT 

Participating Cross Cotmtry 
Planes Planes A irships Totals 

Army Air Service ...... . .... . 
Navy Bureau of Aeronautics .. 
U . S. Air Mail Service . .... . 
Civilian Aircraft .. . ... . .. .. . 
Civilian Aircraft at St Louis. 

I78 
IS 
I6 

!28 

Totals . . . . . . . . . . . . . . . . . . . 337 

24 
9 

IS (all c.c.) 
IS (all c.c.) 

2 

6s 

2 204 
I 2S 

r6 
128 

2 

3 37S 
Grand Total of Aircraft at Meet . . ....... . ... .. .. . .. . ..... . ...... . .... 37S 

MILEAGE 

Cross Country 
Pla!·!es 

Army Air Service .. .. ...... . .... . .. . . . . 177,925 
Navy Bureau of Aeronautics......... . .. SI,.)OI 
Air Mail Service . . . . . . . . . . . . . . . . . . . . . . 24,929 
*Civilian Aircraft .... : . . . . . . . . . . . . . . . . . 10I,679.3 

Totals . . .......... . ..... . ... . . .. . .. 3SS,834·3 

P articipating 
Planes 

4,697·z6 
7,886 
4,230 
1,400.26 

r8,27J.SZ 

Total 
I82,622.26 
S9,I87 
29,IS9 

103, I39.s6 

374,I07.S2 

Grand Total Mileage ...... . ... . ..... . . .. . . .......... . . . ........ 374,107.82 

STATEs AND INsuLAR PossESSIONs FROM WHICH A rncRAFT-MruTARY, 

NAVAL, PosTAL, AND CIVILIAN-FLEW 

Alabama 
California 
Florida 
Illinois 
Indiana 
Iowa 
Kansas 
Louisiana 
Maryland 
Michigan 
Minnesota 
Missouri 

States Possessions 
Nebraska Haiti 
Nevada Santo Domingo 
New Jersey 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 
Texas · 
Utah 
Virginia 
Wisconsin 

As Major General Mason M. Patrick, Chief of Air Service, 
after congratulating the Navy, said: "Truly a remarkable record. 
It shows that aviation is not only more efficient, but safer than ever." 

Rear Admiral W. A. Moffett, Chief of the Navy Bureau of 
Aeronautics, said: "This has been a great day for American a via-

*~his does not include mileage on Sunday, Oct. 7 when civilian planes participated in 
a carmval under the auspices of the Flying •Club of St. Louis. 
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tion. Every American can take pride in what the Navy has ac­
complished. This meet has been the greatest and most successful 
ever held in the world." 

WEsT AND SouTHWEST '"fi.TANT CoMMERCIAL AVIATION 

W. Frank Carter, upon whom as general chairman of the Air 
Board, lay most of the responsibility for the meet, and to whose 
abounding energy and unfaltering conviction in the commercial 
utility and national necessit) of av-iation may be attributed much of 
the success, summed up the results of the great meet in these words: 

"St. Louis showed the world that a successful air meet can be held 
without a financial deficit. From this meet \Ve expect to see, and are already 
witnessing, a greater interest in aeronautics among the people of the vVest 
and Southwest. We expect, as a direct result of this interest, to see the Air 
Mail Service extended to St. Louis at no distant time. We hope, as a further 
result, to find a more liberal spirit among members of Congress toward ade­
quate appropriations for the air service of the Army and Navy for the pur­
pose of national. defense." 

To conclude. The St. Louis meet marked the transition of flying 
demonstrations from military to commercial and, through the lead­
ership of St. Louis, set an e.'<ample for other municipalities to 
improve the new transportation opportunities in the air. 

/ 



CHAPTER XV 

REVIEW OF AERONAUTICS, NATION BY NATION, THROUGH-
OUT THE WORLD. 

THE following information has been compiled from reports 
recei_ved from representatives and correspondents of the Aero­
nautical Chamber of Commerce; from the Air Service, U.S. 

Army; Bureau of Aeronautics, U .S. Navy; commercial attaches, 
Department of Commerce, and the Pan-American Union. Special 
assistance has been provided by the air attaches o.f Great Britain, 
France and Italy, stationed at Washington, D. C. Grateful ac­
knowledgment is also made to General A. Guidoni of the Italian Air 
Ministry. Unless otherwise indicated, all dates are for the 
calendar year 1923. 

ARABIA (British). 

The British Royal Air Force uses the air base at Aden as a serv­
ice station for airplanes flying throughout Arabia on official business, 
carrying dispatches, mails and officers. 

ALGIERS (French) 

The French Government is doing everything possible to develop 
its colonial aerial defenses and to establish commercial air lines on a 
paying basis. Subsidized Jines operate to all the North African 
possessions. A thrice a week service has been operated since 1922 
between Oran, Western Algeria, to Casablanca on the west coast of 
Morocco, a distance of 430 miles. During the year a new line was 
projected between Marseilles and Algiers, via Barcelona and the 
Balearic Islands and from Oran to Alicante. The Latecoere Air 
Lines operate the daily route from Toulouse to Barcelona, Alicante, 
Malaga, Rabat and Casablanca, where the branch line extends to 
Oran, Algeria. 

ARGENTINA 

Both federal and commercial aviation in Argentina lead all other 
countries in South America, due to the long distances between im­
portant centers. All branches of the Government now consider air­
craft important instruments in the constant work of extending com­
munication facilities. 
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The principal company is the Curtiss Aeroplane Export Cor­
poration, which has -its base at San Fernando, a suburb of Buenos 
Aires. Army and navy av--iators and civilian students are trained. 
Of the twenty machines taking part in the annual derby held Au­
gust 5th, ten of them were Curtiss. A cash prize of a thousand 
dollars and a silver cup were won by Lawrence Leon, manager of 
the Curtiss corporation in Argentina. 

The Campania Rio Platenoe de Aviacion, S.A., which operates 
the Buenos Aires passenger and mail service, using a Vickers­
Viking amphibian, accommodating seven persons and making the 
trip vetween Buenos Aires and Montevideo, Uruguay, in an hour 
and a half. Out of 63 trips scheduled in one month, 61 were made, 
two being suspended owing to bad weather. Two hundred and 
twelve passengers and 48 bags of mail were carried in that period. 

Late in the year the President authorized the War Department 
to purchase eleven Curtiss planes to be used on a model commercial 
airplane service. Seven portable steel hangars were to be erected 
at various terminals. 

The first airplane built in the Republic was flown by a Swiss 
engineer who designed the machi~e in Buenos Aires. A propa­
ganda flight throughout the Republic was made by Capt. Udet, for­
mer military aviator. The Government voted $6o,ooo and $25,000 
was raised by popular subscription to finance a flight around the 
world, projected by an army and a navy aviator. The Navy De­
partment was authorized to buy four Vickers amphibians for coast 
patrol service. Subsidies of $4,500 a month were appropriated dur­
ing 1923. Work is progressing favorably on the establishment of 
airdromes throughout the country. The federation of Argentine 
Aero Clubs has undertaken to popularize commercial aviation ; and 
for this purpose receives a substantial subsidy from the Government. 

Italy, France, England and Germany maintain aviation missions 
in Argentina, through both their regular consular offices and special 
officials appointed from the air forces of the respective countries. 
South America is recognized as one of the most important fields for 
exploiting European aircraft a~d ~ispos~ng of the surplus from the 
various industries; and Argentina ts beheved to be the most impor­
tant section of the continent for creating an early market for large 
numbers of machines. 

AusTRALIA (British) 

The Government is co-operating heartily with English firms and 
the British Air Ministry in supporting commercial aviation projects. 
There are two important reasons why Australia is building up her 
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aerial reserve, one is to make it an important unit in the new defense 
system which is designed to embrace the entire continent and to act 
as a patrol force in times of peace. The other reason is to quicken 
communications both in Australia and to other parts of the British 
Commonwealth. 

In 1923 airlines were established throughout all the inhabitable 
regions, forming actually or prospectively aerial communications be­
tween Brisbane, Sydney and Adelaide on the southeast coasts to 
Perth on the west and Derby on the northwest. 

The Western Australian Airways operates the Geralton-Derby 
line weekly, receiving, as do ot her services, substantial subsidies 
based on the quantities of mails carried and t he regularity of opera­
tions. Since April, 1922, that line has had a record of 97 per cent. 
in efficiency and performance, for the route of I,995 miles. 

In November, I922, the Charleville-Cloncurry service was started 
over a s6o-mile route. The Larkin Aircraft Supply Co., Ltd., 
projected lines from Sydney to Adelaide, 76o miles, and from 
Sydney to Brisbane, 550 miles, each a weekly service. 

The British Government supplied the Air Force with I28 planes 
in 1923. 

The H 1gh Commissioner of Australia in London announced that 
steps have been taken by the Commonwealth Government to estab­
lish a permanent air force of both civil and military character. 

AusTRIA 
Three commercial air lines were operated between Vienna and 

Budapest, with projects for extending them to various other Euro­
pean centers either directly or by branch lines. The Austrian Gov­
ernment had delegates in Italy · concluding negotiations with the 
Italian Government relative to the establishment of an aerial service 
between Vienna and Trieste. 

The three operating lines included the French-Roumanian Com­
pany, the Austrian Aerial Transport Company and the Hungarian 
Aerial Transport Company. The Austrian concern has operated a 
passenger service from Munich, Bavaria, to Budapest via Vienna. 
Planes leave Munich at 9 a.m. and reach Vienna at II, leaves 
Vienna at 12:30 p.m. and arrives at Budapest at 2 :IS p.m. 

BELGIUM 

The Ministry of National Defense had an appropriation of 8,­
Ioo,ooo francs for new equipment, 6,ooo,ooo of which were guar­
anteed to the S.A.B.C.A., the only airplane works in Belgium, for 
all sorts of new machines and balloons. The three organizations in 
Belgium possessing aircraft are: The Ministry of National Defense, 
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having about 100 planes in active service and 100 in reserve. 
"Societe National pour !'Etude des Transports Aeriens" operated 
twelve Farman passenger planes and ordered three more. The 
"Ecole d' Aviation de Gosselies," an independent flying school, has 
seven planes of which four are French and three British. 

Total subsidies from the Government amount to 8,1oo,ooo 
francs for the fiscal year. Total appropriations, including all sub­
sidies, amounted to 31,750,000 francs. The size of Belgium makes 
few airdromes necessary. Only four are in operation. The close 
political relations between France and Belgium give France the 
preference in the purchase of aviation supplies. 

The commercial aviation company is commonly termed the 
"Sabena." It was organized early in 1923 to absorb the old trans­
port company the "Sneta" which with the Belgian Government and 
the Belgian Congo controls all the shares. The continental routes 
are operated in co-operation with French companies. Those routes 
extend from Brussels to Paris and from Brussels to Amsterdam. 
The London-Brussels route is operated by the Belgian concern inde­
pendently. The operations in the Belgian Congo include a route of 
500 kilometers along the Congo river. Two. flights are made each 
month on schedules calculated to handle all Important mails either 
way. 

The Compagnie Aerienne Beige has been organized for aerial 
photography and survey work in Belgium and the Belgian Congo. 

Belgian military planes flew some 2,000,000 miles in 25,000 hours 
of flying time in 1923. The Belgian air force is now an air brigade 
of three regiments, comprising in all six squa?ron~ of divisional 
aircraft, three observation squadrons, three engmeermg squadrons, 
three pursuit squadrons and three training squadrons, in addition 
to four balloons and airship squadrons. In all there were 21 air­
plane squadrons for a country of 6,ooo,soo inhabitants, against the 
34 squadrons in the U. S. Army Air Service. 

BoLIVIA 

The Government is co-operating with a French mission in estab­
lishing flying services between important communities. Late in 1923 
the pilot Dechert, employed b! the Government, flew over the Cor­
dilleras of the Andes at an alhtude of 6,ooo meters from Las Paz to 
Potosi. He used a Morane-Saulnier parasol type plane with 
Clerget 130 h.p. motor. 

BRAZIL 

The Curtiss Aeroplane Export Corporation conducts a flying 
school and sightseeing service in Brazil, the Government of which 
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rivals that of Argentina in developing military, naval and com­
mercial aviation. Airplanes were used to explore the prospective 
route of a railway line from Bazil to Paraguay. Spruce and ash 
were purchased from the United States for repair work on planes of 
American manufacture. 

Military aviation is directed by the French mission charged with 
training pilots. That mission arrived in Brazil in 1918 with a two­
years renewable contract and go French planes. A squadron equipped 
with Breguet 14 A 2 machines has been formed on the frontier of 
Uruguay at Elegrete and another at Santa Maria with Breguet 
and Spad planes. The stations are commanded by Brazilian officers 
but the mechanicians are French. 

The Naval aviation school is on the bay at Rio de Janeiro. It 
was equipped wit h 30 hydroairplanes of Italian and American con­
struction. The Government was planning late in 1923 to buy about 
a million dollars worth of planes in the United States. Its pre­
dominant idea is to arm itself on the sea so as to be able to defend 
attacks on its shores. The Navy also has some 20 Italian and Eng­
lish seaplanes at l'Ilha de Governador. The Budget of January I, 

1924 contained authorization from the Brazilian Minister of War 
for purchases aggregating $36o,ooo for airplanes and parts and for 
landing fields for both a military aviation school and an aerial navi­
gation line between Rio de Janeiro and Porto Alegre. 

CANADA 

Late in the year, Canada, which spends about $1.46 per capita 
on national defense as against the $r8 per capita of England, was 
making ready to establish Canadian aviation on a much larger scale 
than ever before. Aviation appropriations, 1922-1923, were $r ,o64,-
467. That policy was determined, first, as a result of the Imperial 
Conference in London, where it was decided that all the dominions 
should assume their share of the defense and commercial burdens 
of the Commonwea-lth. Secondly, Canada has found that the air­
plane may be used to great advantage. Over the vast areas through­
out the Dominion planes may carry and have carried for several 
years, quantities of mail and parcel freight far more economically 
than surface facilities can transport them. 

The Canadian Air Force and private companies proved the value 
of airplanes in forest fire patrol, geological surveys, and mail trans­
port, and customs service. Major General J. H. O'Brien, Chief 
of Staff of the Department of National Defense, announced that a 
permanent Canadian air force would be established in 1924. He 
explained that it was proposed to station squadrons of airplanes at 
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Vancouver, B. C., iVinnipeg, Man., and Dartmouth, N. S., while 
flying fields would be located at other strategic points. The central 
airplane depot would be located at Long Branch near Toronto. 

In I923 the Royal Canadian Air Force purchased 8 amphibian 
flying boats. A British firm is said to contemplate starting a factory 
in the Dominion. On June I an agreement was reached with the 
United States whereby pilots desiring to fly over Canada must 
notify the Air Board in advance. Military and Naval pilots re­
ceive permission through their departments. Civil pilots must sat­
isfy the Canadian inspectors as to their responsibility and ability. 
Canadian pilots put in 725 hours on forest fire patrol during the 
year. 

CHILE 

Under the stimulus of pioneering efforts both on the part of the 
Curtiss Aeroplane Export Corporation and the British Mission the 
Government developed a fairly strong nucleus for an air force. 
Flying meets were held at Santiago during the year. The Chilean 
Congress adopted a strong policy supporting commercial aviation. 

CHINA 

The various factions in China have turned to aircraft both 
for military and commercial work. The Peking Government has 
a military airdrome at the capital and an aeronautical bureau in 
charge of a director-general. Planes of British design are being 
constructed at Linghau. A Government bulletin states that Lin 
Er-chia, a capitalist o£ Fukien, is promoting a North and Central 
China air service, Tientsin-Urga, for the carriage of mail and 
passengers, another line between Hankow and Woosung which re­
quires four and a half days by river boats and six hours by air ; 
extensions on to Chungking and Chentu. The boat trip from 
Hankow to Chentu requires 6 weeks. It is I2 hours by air. 

Other lines projected include Peking-Hankow, Fukien-Formosa. 
An aviation establishment at Canton, including I I American planes, 
was destroyed by fire. The Yuman Government purchased IO 

French planes from a French mission in Indo-China. On April 5, 
40 aviators were graduated by the Government school near Peking, 
where there is stored about $8,ooo,ooo worth of British aircraft 
material. Former British officers are in charge of several aviation 
services. 

The North China Government asked the United States for an 
aviation mission in I922 and when this mission failed to arrive 
it turned to the British who were already there. The Chines~ 
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make good pilots. Foreigners patronize the commercial air service 
between Peking and Tientsin because of the greater safety afforded 
by airplanes in comparison with railroads which are often attacked 
by bandits. 

American planes received at Canton by forces of Sun Yat Sen 
were being assembled late in the year. Twelve French bombing 
planes were delivered to the provincial government in Manchuria. 
The Peking Government late in 1923 projected a line between Peking 
and Tihua, capital of Sinkiang. At the same time Americans and 
Chinese interests, the latter headed by Lin Er-chia, contracted for 
the delivery of 24 Curtiss airplanes within the next five months. The 
company is to be known as the Great China Airways Company. 

A total of 127 aircraft were registered in the Chinese Republic 
during the year-2 at Hankow, 37 at Mukden, 3 at Nanking, 42 
at Peking, 9 at Pao Tingfu, 25 at Shanghai and 9 at Yunnanfu. 

CoLOMBIA 
The Colombo-Alemana de Transports Aeroes has been operating 

German flying boats and airplanes for several years now. It is said 
to have realized profits of roo per cent. on the original investment. 
There is reported to be a Government subsidy of $roo per trip. 
On one route, that between Barranquilla and Cartegena on the 
Magdelena River, an average of 200 passengers, 56,ooo kilograms 
of merchandise and 30,000 letters have been flown monthly. The 
merchand ise is valued at approximately $2,ooo,ooo. Much of it is 
insured by English companies. 

The inaccessible frontier region between Colombia and Vene­
zuela in the Catatumbo River valley was surveyed by airplane, 
about ro,ooo square kilometers being mapped. 

Late in the year the company projected further plans which 
include new types of planes in a service between Giradot and Bar­
ranquilla. The rates were to be lowered considerably, i.e., from 
$rso to $50 for passengers. Under the new plans the passenger 
will be permitted to carry a trunk without charge. 

CzECHo-SLOVAKIA 
During the year the Government established a policy of building 

up its own aviation industry within its borders. Military aircraft 
shops at Kbely co-operating with that at Prague, were building ro­
passenger airplanes designed for commercial service. A flying 
school for cadets was to be opened at Kbely in 1924. The Govern­
ment had 300 serviceable planes operating during the year. The 
budget estimates for 1924 provided I4S,OOO,OOO Czech crowns for 
aviation purposes. 
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In the State airplane factory at Letna, employing 150 men, ten 
each of ro d.iHerent types of planes v;rere being built. About roo 
machines were completed in 1923. Factories are also located at 
Breitfield, Denken and at the fo rmer Austrian munition works at 
Pilsen. The French have opened a sail plane and gliding school 
at Prague. 

Arrangements were being made with British firms to establish 
the London-Prague air service, by way of Eger and Cologne, cut­
ting the time of travel from 31 to 8 hours. The reciprocal avia­
t ion agreement between the Government and France whereby the 
latter has much to do with Czech technical facilities practically ex­
cludes Germany from the market. 

The Franco-Roumaine Aviation Company which for sometime 
has operated a seasonal service between Paris, Prague and Strass­
bourg, Prague and Warsaw, and Prague, Vienna, Budapest, 
established new rates as follows: Paris-Prague, 1330 crowns; 
Strassbourg-Prague, 950 crowns; Prague-\i\Tarsaw, 38o crowns; 
Prague-Vienna, 380 crowns; Prague-Budapest, 6oo crowns; Prague­
Belgrade, 855 crowns ; Prague-Bucharest, 1,235 crowns. Negotia­
tions were under way at the close of the year behveen France 
and Czecho-Slov~k:ia, providing for the Franco-Roumaine Aviation 
Compan) to operate independently of Government control; and 
further providing that six new lines should be established, linking 
together all the important cities of Central Europe, including those 
nearby centers in Russia. The Paris-Prague line was to be ex­
tended to Constantinople and Angora, Turkey. In 1921-1922 the 
Czecho-Slovakian Government paid the Franco-Roumaine Company 
a subsidy of 6,<XX>,OOO C.Z. kr. 

DENMARK 

From April 17 to October 17 the Danish Air Traffic Company 
operated the Copenhagen-Hamburg route with an efficiency -of 93 
per cent. In all 414 passengers, and 40,58g kilograms of mail 
and freight were carried over a total of 90,000 kilometers. The 
company operated with little material, having only 3 airplanes at 
its disposal, they be~ng Briti.sh D.H. ty~es an~ part of the war 
surplus. This line 1s run m co-operatwn w1th the Deutscher 
Aero-Lloyd. 

The army and nay;r aviation branches acquired numbers of 
foreign machines in 1923, the navy constructing part of its own 
equipment, but toward the end of the year that policy was aban­
doned for reasons of economy. The Rohrbach Metal Airplane 

13 
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Company of Copenhagen was the only civil airplane works. It was 
in charge of Dr. Rohrbach, formerly an engineer employed by the 
Zeppelin Company in the development of all-metal construction. 
His factory was undertaking the construction of all-metal 
monoplanes. 

The Rohrbach fac tory late in the year turned out a large 
passenger airplane, all-metal, accommodating twelve passengers, a 
pilot and a mechanician. It is powered with two Rolls-Royce en­
gines, wing-mounted. The factory was negotiating with Soviet 
Russia, Japan and traffic companies in South America and Japan 
for orders for that type of machine. 

The Danish army ordered ro French Potez reconnaissance planes. 
The machines were flown to Denmark by Danish pilots. A special 
air commission has charge of all aviation matters in the country. 
While the air forces of both army and navy are small , they are 
maintained at a high state of efficiency. 

DuTCH EAST INDIES (Netherlands) 

To secure information as to the possibility of establishing per­
manent aerial communication between the Dutch East Indies and 
the Netherlands, the Government subsidized a private company to 
undertake a flight of rs,ooo kilometers, by way of Prague, Con­
stantinople, Aleppo, Karachi, Calcutta, Rangoon, Bangkok, Sengora, 
Muntok, and Batavia. 

EcuADoR 

British and French aviation mJSSJons have been co-operating 
with the Government in training cadets at the schools of El Condor 
and Duran, the object being to supply the Government with planes 
of British and French construction. 

EGYPT (British) 

The British Royal Air Force has a depot at Aboukir, near Alex­
andria, with seven troop-carrying planes transporting 17 men each. 
The 54 officers and 45.0 men usually on duty at the station serve 
that section of the Cairo-Bagdad mail route, via Transjordania, for 
836 miles, with one intermediate stop. Several planes were con­
structed at Aboukir during the year. According to C. H. Gowans, 
Assistant Editor of the Egyptian Gazette: "England is preparing 
to turn over Egypt to the Egyptians That means relinquishment 
of military control. It does not mean abandonment of our air 
stations." 
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EST HO I A 

The E sthonian Government in A ugust, IS)ZJ , agreed to subsidize 
the A eronaut . G. Company, to the e..'<tent of $14,700 to maintain 
its terminus at Reval. There the company operates t wo passenger, 
mail and express lines, one bet\\ een Reval and Helsingfors, Finland, 
the other f rom Reval to Riga, Latvia. Efforts were being made 
toward the end of the year t o establish an Esthonian-Russian com­
pany to create a line between Reval, Petrograd and Moscow. 
Further plans contemplate lines from Reval to Koenigsberg. The 
Aeronaut Company, which is financed by Germans, offers the sole 
means of direct communication between Reval and Helsingfors. 
The fare is about $r r or 400 Finnish marks each way. An average 
of 65 passengers were carried monthly after the service started. 

A irplane connections can be made from Reval to Riga and 
from Riga to Koenigsberg, the flight being accomplished during the 
same day. The planes make connections at Koenigsberg with the 
Berlin express leaving at 7 p.m. and arriving in the German capital 
at 8 o'clock t he next morning. By way of Berlin both London 
and Paris may be reached from Helsingfors in 36 hours, whereas the 
surface journey throughout requires between four and five days. 

FH'ILAI'I""D 

The Government enacted an aviation law regulating all flying, 
the President signing the decree in May, 1923. Finland averages 
about 200 good flying days each year. This with poor surface 
facili6es and the thousands of lakes throughout the country make 
possible wide e..-x:pansion of the aviation which Finnish business 
men are trying to develop with the aid of the Govern~ent. The one 
airplane factory is located at Sveaborg, near H elsmgfors, and is 
producing planes of German design. F rench and Italian planes 
have been purchased by the Government . The German enterprise, 
Aeronaut Company, with headquar ters in Reval, Esthonia, operates 
a mail and passenger service to Helsingfors. 

The German company, Deutsch~r Aero Lloyd, A.G., has ap­
proached the F innish Governm~nt w1th a propo~al to e~tend a line 
between Helsingfors and Stetbn , Germany, w1th an mtermediate 
stop on the Swedish island of Gotland, in the Baltic. 

FRANCE 

In I92J France became the strongest aeronautical power. Not 
only were the French air forces maintained at the highest possible 
strength and efficiency, but the subsidized civil lines were operat-
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ing throughout many European countries ; and French manufac­
turers ably supported by official Government missions were dispos­
ing of new and old machines in more than a score of foreign 
countries. The French colonies were being linked up with the Re­
public. Young Frenchmen were being trained to fly. The factories 
were maintained in operation on a steady production basis. All the 
civil activities, therefore, provided the Government with an aero­
nautical reserve on which it could depend in any emergency. In 
that month it was officially announced that French factories had 
produced 3,300 planes for military and civil purposes daring the 
year 1922. These new machines gave France her lead in aerial 
preparedness, for the majority of nations were still using the sur­
plus war material, that or a relatively few experimental machines 
produced since the armistice. It seems, however, that France man­
aged to establish her aviation policy before other nations had begun 
to realize the necessity for such action. 

The Government was moved to do this for three reasons: 
First. France shall require protection from all possible enemies 

and the Government has not yet concluded that conditions are 
favorable for reduction in world armament. 

Second. Germany, Russia and their potential allies are still 
mistrusted by the French who feel they must keep ahead of those 
Powers in order to maintain their nation intact from the invader. 

Third. The French were the first to recognize, publicly at any 
rate, that the naval limitations treaty would not determine the rela­
tive strength of belligerents in time of war; for with air strength 
decisive battles might be waged before the conflict had fairly begun 
on the surface. 

France therefore set out to attain superiority in the air, her 
policy evidently being to make such rapid strides that she could 
secure the position in the air that Great Britain had held on the 
sea. France as mistress of the air would have two strikingly im­
portant results. She would be invulnerable against an enemy pro­
viding, of course, that she could keep the enemy out of French 
skies; and in the struggle for world trade France would have the 
advantage because her civil craft would be able to transport passen­
gers, mails and express more quickly and more economically than 
competitors lacking aerial facilities. 

Then, too, with such prestige, France could dispose of her sur­
plus material in foreign countries, particularly South America and 
Asia, thereby keeping her engineering, technical and skilled labor 
personnel active and efficient. 

The foregoing no doubt accounts for French aerial prowess. In 
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the Chamber of Deputies is "'hat is known as the "air party," 
headed by Deputy Rene Fonck, ace of aces in the ·world War, and 
aside from being a great fighting airman, one who knows enough 
about aerial strategy to be able to advise the military and naval 
chiefs. Fonck and his "air party» keep the French policy of aerial 
preparedness constantly to the fore; and today that policy has 
the support of all France. 

If France had 123 completely equipped fighting squadrons, as 
reported, early in 1923, then her program for rg6 squadrons with 
roo per cent. reserves in 1925- seems capable of realization. 

In September, 1923, it was reported that there were r ,050 planes 
actively in service among the squadrons, which averaged 9 planes 
each. Of the 123 squadrons, 99 were on duty in the Republic 
and 24 in the colonies. 

There were 8 French airplane squadrons maintained in the 
Levant in 1923. In Syria were 3 bombing squadrons with 30 planes 
serviced at Rayneck. 

There were 25 balloon companies with three balloons each. The 
air force was said to include 1,350 officers and 20,000 men; other 
figures ho\vever placing those totals much higher in view of the 
personnel assigned to civil and semi-civil duties but subject to re­
call on notice. Including the 6oo commercial planes operated by 
civil transport companies there were altogether in France 2,297 
machines, including 1,300 service planes and 400 training machines. 
And there were 3,000 pilots in the Air Force. 

In 1921-r922 appropriations for aviation aggregated 435,917,595 
fr. of which amount r89,510,970 fr. were paid in subsidies. In 
1922-1923, appropriations totalled 947,352,550 fr. , including I79,­
g63,550 fr. subsidies. Fifteen per cent. of the total was for the 
purchase of new equipment. 

The Minister of War and the Minister of the Navy were author­
ized by law to enter into contracts in the second half of 1923 for 
aircraft to be delivered in 1924 and to be paid from the 1924 ap­
propriations aggregating not more than so,ooo,ooo fr. for· the Army 
and 13 000 ·000 fr. for the Navy. 

' ' While the Air Force was training so new pilots a month, it was 
said that the factories were producing about roo planes each month; 
and after six months of war, they could .produce r,ooo planes 
monthly. At the end of a ye~r, they could turn out 2,500 planes 
every thirty days. The factones have a normal peacetime produc­
tion capacity of s.oo planes a month. 

The aircraft i~dustry include~ 29 aircraft factories, 2 airship 
plants and r r engme manufactunng plants. At the national aero-
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nautical show in 1923 there were 43 military and 13 commercial 
machines displayed. In May, 1923, when the Chamber of Deputies 
voted r,ooo,ooo francs for a subsidy to promote and popularize 
commercial aviation, it was announced that there were 8 civil flying 
schools with about 40 students each. The French industry was 
reported building 40 planes for Spain, 4 for the Japanese, 6 for the 
Greeks and numbers of military craft for other countries, including 
Russia and Brazil. One manufacturer had orders for 175 planes, 
roo of which were for Poland, 8 for Denmark and others for 
Roumania and Czecho-Slovakia. Japan bought an Astra type air­
ship. Aircraft exports for the year were valued at more than 
20,000,000 francs. 

Prizes totalling 4,262,000 francs were offered for aviation de­
velopment. The French Government recognizes as a primary prin­
ciple of aeronautical development that it must first establish its 
aeronautical industry on a firm, self-supporting basis. For that 
reason alone there is the closest co-operation between the Govern­
ment and the manufacturers of machines, engines and parts, more 
than 200 separate organizations. The Government does not com­
pete with the industry in engineering, design or manufacture. In­
stead, it provides liberal subsidies, carries out such general research 
and experimental work as night flying tests, highway lighting, aerial 
beacons, projection of new routes, meteorological data and the 
procuring of information concerning development in other countries. 
This sort of support leaves the commercial operator free to de­
velop his own business which after all is but a unit in the French 
aeronautical reserve. The Government provides the finances and 
supervises the conduct of all military and naval tests with the new 
inventions as they are developed by civilians. 

The effect of this may be seen in the efficiency of the trans­
European lines maintained by the French oompanies. Meanwhile, 
Poland, Czecho-Slovakia and other friendly countries are kept close 
to Paris, literally as well as politically. 

For that matter the French are not as eager to patronize their 
lines as some other nationals. Of the passengers embarking from 
Le Bourget (Paris) flying field during November, 1923, 37 per 
cent. were British, 28 Americans, 12 French, 2.5 Swiss, 5·5 Dutch 
and IS per cent. other nationals. The French do not hesitate to 
use the air mail, however. It costs about thrice the ordinary rates 
for postage. During the month of September, 1923, the Latercoere 
Lines carried 9,885 pounds of mail between France and Morocco 
and 740 pounds between France and Algiers, which was hvice the 
quantity for the corresponding period the year before. 
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During the :first si..x months of I923 French commercial planes 
carried 6,858 passenger , 854,125 poun ds of freight and 73,650 
pounds of maiL Those routes considered were between Paris 
and London, Paris and Brus els , Paris- iVarsaw, and Paris-Prague 
and Belgrade, and the Franco-Morocco routes with the branch to 
A lgiers. In addition a seaplane service was operated across the 
Mediterranean f rom Antibes to Tunis to be linked up later with 
the Marseilles terminal of t he Morocco service. It was reported 
that the value of air merchandise passing through a single French 
airport had tripled year! fo r t hree years. A branch post office 
was opened at Le Bourget airport Paris) in Ma). 

The 1\ essageries Aeriennes and the Grands Express formed a 
combine in I923 known as L ' Air Union. The State in April 
agreed to subsid.ize the Paris-London route, 2 round trips daily 
except Sunday from J anuar I to May I and from October I to 
December 3I; 3 round trip dai ly except Sunday from May I to 
October I. On the Paris-Bru els line 6 round trips a week. 
Under the subsidy the company was to provide 33. planes and 17 
pilots, and have one mechanic for each 300 h.p. engine in use. 

That month the State also made an agreement with the Com­
pagnie Aero-Navale for routes a follows : Antibes-Ajaccio, 3 round 
trips weekly starting March I2, 1923 ; A jaccio-Tunis, I round trip 
weekly from July r to December 3I , the company to maintain 7 
seaplanes, 4 pilots and a mechanic for each engine. 

On July 14 Latecoere opened the Marseilles-Perpignan line, join­
ing at Marseilles with the main line from Toulouse to Casablanca. 
On October 14 an extension to Barcelona, Spain, was started. The 
Campania Latecoere in 1923, between Toulouse and Casablanca, via 
Barcelona, Alicante and Malaga, transported 1,600 passengers and 
3,200,000 pieces of mail. Latecoere also proposed to extend their 
service to the Canary Islands, using amphibian machines carrying 
10 passengers. . . . 

Early in the year the Compagrue Atlantique had received a con-
cession to operate from Dakar, Senegal, in West Africa, to Kayes, 
capital of the French Soudan and also a terminus on the Senegal 
nver. 

At Le Bourget airport in July, 1923, 580 planes arrived and de­
parted, carrying 2,500 passengers, 62 tons of baggage and 974 pounds 
of mail. In a similar period the French-~oumanian company car­
ried 126 passengers from Bucharest to P ans. That company is now 
using three-engined planes. 

About 3,000 civilians, all of them reserve pilots, are given train­
ing monthly at the great air centers of Or.ly, Angers, Bordeaux, 
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Clermont-Fen·and and Lyons. These are private fields, where the 
State pays from 380 to 730 francs an hour for the use of planes. 
At the end of the year France had 1,386 officers and 31,676 men 
in aviation, not including others such as technicians, mechanics and 
special duty men assigned to other branches temporarily. 

She had r,26o service planes in commission and 4,000 in reserve, 
160 training planes in commission and 2,000 in reserve. In all her 
total air equipment was about 8,000 planes, including civilian, and 
75 airships and balloons. 

At the meeting of the International Air Traffic Association, held 
in London, July 9-10, 1923, the Compagnie Franco-Roumaine re­
ported that its service for 1923 was opened February 15th. The 
subsidy given by the French Government for 1923 was much lower 
than 1922 and consequently, daily service vvas started only April 1st. 
This service began to run on the air lines Paris-\tVarsaw and Paris­
Budapest; the stretches Budapest-Belgrade-Bucharest were only 
taken in exploitation on March 25th. The re-exploitation of the 
stretch Bucharest-Constantinople has been delayed by difficulties 
raised by the Angoran Government. The traffic has been intensive 
on the lines Paris-Prague, Prague-Vienna and return. The need 
W?-S expressed for larger planes as the company could accept only 
one-third of the freight actually offered. At Vienna especially, 
nearly every day eight passengers out of ten were refused. If sub­
sidies had permitted, the company could have doubled and tripled 
the daily journeys on the stretch Vienna-Prague, but under the 
circumstances it would have been ruinous to run two, three or four 
airplanes daily over the same stretch, at a cost of 12 francs per km. 
Difficulties in transport arose over the Bucharest-Belgrade line as to 
which cities should .be permitted the larger assignment of loads. 
It was found necessary not only to have bigger airplanes, but to 
have multi-engined airplanes, and to fly at night. The Franco­
Roumaine has instituted night flying on the stretch Belgrade­
Bucharest. It uses Caudron planes fitted with 3 18o h.p. Hispano 
engines. The percentage of absolute regularity in 1922 was 89 per 
«ent. Of the I I per cent. of interrupted flights, 5 9-10 per cent. 
was due to bad weather causes and 5 r-ro per cent. to lack of 
material. The aerial fleet of the Franco-Roumaine Company at the 
end of June numbered 8o planes, using a total of 29,150 active horse 
power, to which are to be added I9,roo h.p. represented by reserve 
motors. There are 28 pilots and altogether 435 persons employed 
in the organization. The number of kilometers daily flown from 
Paris to Warsaw and Prague to Constantinople is 3,264. 

The records of Le Bourget, the Paris airport, show that 3,333 
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commercial planes arrived and departed during the year, carrying 
r r,6o5 passengers, 667,372 kilograms of merchandise and 2,261 kilo­
grams of mail. The question of larger machines carrying a score 
or more passengers was receiving attention in all quarters. The 
Air Union late in the year had been dissolved and a new company, 
with Jacques Level , Louis Bleriot, Louis Breguet and M. Caudron 
as directors, was to operate the Paris-London route. The Farman 
Company was to operate the Paris-Brussels-Amsterdam route. 
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Following are the principal French air transport companies, to­
gether with the lines which they operate, in conjunction with the 
French Government, and with the support of subsidies : 

Air Union (fusion of the Compagnies des Messageries Aeri enn es ana 
and the Grands Express Aerien s) . 

Paris-London, twice daily, except Sunday. 
Paris-Brussels, daily, except Sunday. 

C om,pa.gnie Franco-Roumaiue. 
Paris-Strassbourg-Prague-Vienna-Budapest-Buchares t-Constan tin op le, 

daily to Budapest; from there bi-weekly. 
Paris-Prague-·warsaw, daily except Sunday. 

Compagnie Generate d'Entreprises A eronautiqttes ( Latecoere). 
Toulouse-Barcelona-Aiicante-lVIalaga-Rabat-Casablanca, daily. 
Casablanca-Rabat-Fez-Gran, thrice weekly. 
Marseilles-Perpignan-Barcelona-Balearic Islands-Algiers. 
Alicante-Oran. 
Bordeaux-Madrid-Lisbon (in preparation). 

A ero-N avale, 
Antibes-Aj accio, occasional. 

Compagnie A tlmtt·ique de Navigation A erienne. 
Dakar-Kayes, bi-weekly. 

Compagnie des Reseawt: Aeriens Transafricains. 
Algiers-Biskra-Touggourt, thrice weekly. 
Tulear-Antsiraba (Madagascar). 

The following services, operated in 1922, were discontinued in 
1923: Paris-Havre, Paris-Lyons-Marseilles; Paris-Lausanne, 
Cayenne-St. Laurent-Inini (French Guiana). 

According to a report issued by the Comite Francaise de Propa­
gande Aeronautique, the following was the extent of the French air 
traffic in 1923: 

No. of 
Route Flights 

Paris-London ...... 1,023 
Paris-Brussels . . . . . 537 
Paris-Strassbourg-

Prague-Warsaw . 254 
Paris-Strassbourg­

Prague-Vienna-
Budapest-Belgrade-
Bucharest-Con-
stantinople ....... 2,646 

Antibes-Ajaccio . . . . 201 

Marseilles-Toulouse. 416 
Toulouse-Barcelona-

Alicante-Malaga­
Rabat-Casablanca 3,897 

Casablanca-Gran . . . 622 

Km. 
Flown 
384,228 
150,529 

139,645 

1,009,731 
47,072 

107,557 

1,342.495 
156,905 

No. of Kgs. of Kgs. of 
Passengers Freight Mail 

2,303 436,927 769 
1,409 6g,6II 649 

212 !4,030 847 

2,093 112,688 3,154 
231 508 
55 4,509 1,4&5 

1,o6g 56,5&:> 00,423 
292 9,284 6,244 
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No. of 
Flights 

8o 
R ortle 

Algiers-Biskra 
Biskra-Touggourt . . 
Touggourt-Ouarg·ia . 
Da.ka r-Kayes 

32 
6 
4 

K111. 
Flo· · 11 

31,3-6 
6 354 

990 
4,813 

o. of 
Passengers 

96 
41 
IO 

7,8II 

Kgs. of 
Freight 

II2 

4 

193 

Kgs. of 
Mail 

1.4 

73.573-4 

M. Laurent E nac, the Under- ecretary of State for Aero­
nautics, at a press luncheon explained the Government program for 
1924, part ly as follows: 

The general budget was to be similar to that for 1923. France 
fearing that Great Britain would succeed in establishing air mo­
nopolies over all countries between London and India was to do 
everything possible to develop commercial aviation. A ir attaches 
were to be sent into South America to aid in creating a market for 
French machines. Subsidies fo r certain companies would be in­
creased, ,., ith the consent of the Government. The French-Rou­
manian company and Latecoere would both both increase operations 
in their respective fields. ight commercial e.rvice would be es­
tablished over the Central Europe routes. A new bureau of ~sign 
was to be created in the technical service, to select from all de­
signs submitted by the industry· but in no way would it compete 
with the organization of any manufacturer. 

The Government planned to offer the following prizes in 1924: 

140,000 francs for an airplane bringing back to France the speed 
record now held in the U nited States. 100,000 francs for a sea­
plane restoring to France the international record for seaplanes, held 
b the United States; 50,000 f rancs for an airplane establishing 
a new international record for dist ance; 50,000 francs extra if the 
duration record, now held by the United States is also broken. 

GERMANY 

-otwithstanding the restrictions imposed b) the Conferences of 
Ambassadors and administered by the Inter-Allied Commission of 
Control, th~ Germ~ns hav~ not r:I~nquished hope of. establishing 
themselves m the a1r. The1r techmcmns have worked mdustriously 
during the five years since the war perfecting airplanes and engines, 
projecting commercial routes and determining the most economical 
methods by which those routes may be operated. 

Because of the treaty terms practically all German aviation is 
civilian and even that is handicapped by restrictions sufficient to dis­
courage a less resourceful race. Germany made such progress dur­
ing the war, however, that the industry and allied trades have bee11 
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encouraged to continue in the face of the regulations imposed by the 
conquerors. The airplane and airsh ip industry at the end of the 
war was most efficiently organized; and today, while it has under­
gone many transformations, the nucleus remains. Furthermore, 
it is active. There are 25 manufacturing concerns. 

While many of the concerns transferred their technical staffs 
to other countries and there opened up branch factories to escape 
the Allied restrictions, it goes without sayinrr that they have re-

• b 

mamed essentially German, the while they have received substan-
tial support in the form of subsidies from the Governments under 
"':hich they happened to be operating. For example, Dornier, metal 
airplane expert in charge of that branch of the Zeppelin works, 
transferred his staff to Italy, and Fokker to Holland. Junkers 
opened a branch in Moscow, Russia, as did Albatross and the 
L.F.G. Rohrbach went to Denmark, Brandenburg to Finland, 
Sabatnig to Latvia and others to Switzerland. 

In January, 1923, there were eight airplane transport organiza­
tions in Germany, some of them manufacturers who were also 
operators. With the final delivery of reparations material during 
the first quarter and withdrawal of restrictions which forbade inter­
national air service with Germany, the eight companies formed 
two large and powerful groups, powerful in the sense that they 
had the personnel and the technique, the completed systems 
and the unqualified support of the Government, which poor as 
it was, managed to render financial aid in the form of subsidies. 
The two combinations were the Junkers Luftverkehr and the 
Aero-Lloyd. 

Then, too, was the independent line known as the German­
Russian Aerial Transport Company, operating between Koenigsberg 
and Moscow. That company is managed by a director representing 
the Soviet Government which holds so per cent of the capital 
shares and really maintains the line to facilitate official communica­
tion with the outside world. The majority of passengers are Soviet 
couriers and others entering or leaving Russia at the express invita­
tion of the Soviet. Mail and merchandise are carried; practically all 
of it official. 

During the year an average of eight planes were in service. They 
made 168 regular flights, covering a distance equal to thrice the 
circumference of the. earth and carried 651 passengers and more 
than 70 tons of mail and freight. The machines were flown over 
a route of 825 kilometers without a stop, as they were not per­
mitted to land in Latvia or Lithuania. The following table of oper-
ations indicates how this German-Russian service runl': · 
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Total Weight 
K ocnigsberg- Km. o. of R egularil}' o. of Usef1'l Load Type of 
1osco" Flown Trips i1~% Passe11gers Carried Machine 

Month of May ... . z6,66o 44 98% 137 14,844.18 Fokker 
l'vlonth of June .... 32,700 45 100% 6_ 8,964.7 Fokker 

After German had signed the International Air Convention 
early in 1923, the two large groups operated lines to other countries 
as follo'' s: 

German and Danish operated. 

German, Dutch and British operated. 
German and Russian operated. 

Hambu.rg-Copenhagen 
Berlin-Hamburg-Bremen­

Amsterdam-London 
Koenigsberg-Smolensk-Moscow 
Koenigsberg-Memei-Riga-Revai-

Helsingfors German and Finnish operated. 
Munich-Zurich-Geneva German and Swiss operated. 
Munich-Vienna-Budapest German and Swiss operated. 
Danzig-\IVarsaw-Lemberg-\<\ arsaw German and Polish operated. 

The Junker Com pan) also operated the line from Berlin to 
Munich, Bavaria, by way of Dessau, Junker headquarters, Leipsig 
and Furth. The Aero-Lloyd operated the route from Berlin to 
Danzig and to Koenigsberg. The two concerns operated a total of 
r r r airplanes of 30 different types. The Junkers company also 
participated in a share of the busine s on the routes between Reval 
and Helsingfors, Munich to Geneva, Munich to Budapest and 
Koenigsberg to Riga and the e..'Cperimental route between Danzig and 
TiRis, by way of Crakm'> , Grasnig and Baku. Its machines carried 
a total of 17,750 passengers and 85,776 kilograms of mail and 
freight. The Aero-Lloyd participated in the business between Ham­
burg and Copenhagen and operated the Berlin-Amsterdam leg of 
the route to London. Its machines flew 274,465 kilometers durino­
the year, and carried 2,528 passengers and 1,415,6oo kilograms of 
mail and f reight, including newspaper , to and from England. 

In the middle of the year a scheme was initiated by Dr. Huo-o 
Junkers, head of the noted concern bearing his name, calculated ~0 
unite all Europ: a?d part. of _Asia and Asia Minor in a system 
of commercial rur ~mes. which vutually would serve to link all large 
communities by da1ly rur routes. The project was the organization 
of the Trans-Europe Union. The first meeting was held in Munich 
which was attended by representatives of Aero-Lloyd, Rumpler and 
Junkers, all three from Germany;_ the Bavarian Luftlloyd of 
Munich; the Ad Astra Aero of Zunch, Switzerland; the Austrian 
Aerial Transport Company and t?e Aero Express of Hungary. 
They signed an agreement t? combme as the Trans-Europa Union; 
and work toward the estabhsl:uneut of all proposed routes by 1926. 
The work was to start immediately. 
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The scheme involves four sections of the continent and exten­
sions elsewhere, as follows: 

The Section including London and the Continent : 
(a) London-Hamburg-Copenhagen-Petrograd. 
(b) London-Berlin-Koenigsberg-Moscow-Petrograd. 
(c) London-Zurich-Geneva-Rome-Athens-Smyrna (with branch lines 

to Africa and Egypt). 
The Section of Central Europe and the Balkans: 

(a) Rotterdam-Vienna-Constantinople-Athens. 
(b) Bordeaux-Munich-Warsaw-Moscow. 

The Section of the South toward the East: 
(a) Lisbon-Trieste-Braila. 
(b) Lisbon-Trieste-Warsaw-Moscow. 
(c) Lisbon-Paris-Berlin. 

The Section of Russia: 
(a) Archangel-Moscow-Constantinople-Smyrna. 
(b) Moscow-Rostov-Bakou-Teheran. 
(c) Archangei-Nij ni-N a"vgorod-Astrakan-Teheran. 

All kinds of airplanes and hydroplanes are to be used, those of 
such power and capacity as cannot be built in Germany, will be 
constructed in the other countries. Night flights are planned for 
1924 on the route to London, Cologne, Furth, Straubling, Bavaria. 
Another night flight is projected between London and Belgrade, 
using airplanes over land and hydroplanes over the Danube. Night 
flying tests between Straubling and Budapest were made in October. 

Following are members of the Board of Directors of the Trans­
Europe tJnion: Colonel Schwarzenbach, Dr. Wirth, Director 
Pillichody, for the Ad Astra Aero-Zurich; Dr. Rumpler of Augs­
burg and Director Schleissing of Dessau and Dr. Coblenzer of 
Munich for the Bayerische Luftlloyd; Dr. Heinsheimer and Dr. van 
Bardas, both of Vienna for the Austrian Luftverkehrs-A.G.; Di­
rector Hans Sachs en berg of Dessau and Count Jankovich of Buda­
pest for the Aero Express R.T. Hungary; Dr. von Miller and 
Reichstags Deputy Dr. Kuhlenkampf of Berlin for the Aero-Lloyd, 
Berlin; Professor Dr. Junkers of Dessau and Director Gotthard 
of Sachsenberg-Berlin for Junkers Werks. 

At Tempelhof, a suburb of Berlin, a flying field was built late 
in the year for international air traffic. The industrial situation 
made it possible to secure 400 laborers to level the ground and 
put up the necessary buildings. Tempelhof will be Berlin's principal 
airport. 

The Germans say that they have been able to accomplish more 
profitable flying than either Great Britain or France, notwithstand­
ing that Great Britain's subsidies are five times as large and France's 
elevenfold. A .program was completed late in the year for a series 
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of courses to be offe red in aU universities and high schools, cover­
ing both scientific and practical aviation. 

t the Internabonal ir Traffic ociation meeting in London, 
July 9-10, 1923, the rep re entative of D eut cber ero-Lloyd A. G. 
repor ted that th e 1923 service was opened May 7th, but owing to 
t he e-xtraordinarily bad financia l ih tat1on in Germany, the German 
government only granted subsidies for a service from Berlin to Lon­
don, via Amsterdam, and a service f rom Berlin to Koenigsberg. 
T he London service, it '·a reported was continual, with Daimler 
Hire L td. ser ·ice-the German machines running between Berlin 
and A msterdam, the Engl.i h machine- linking up in Amsterdam. 
Once weekly a machine is ent through to London, and Daimler 
Hire sends one through weekly to Berlin. O wing to the 9 rules 
of r estrictions laid down following the war , the Germans have a 
comparatively small suppl) of modern machines at their disposal. 
This handicapped them greatly and they had to cancel many flights 
for lack of spare parts, etc. A nother handicap was that English 
machines ca r ry nine passengers from London to Amsterdam, while 
German machines from Amsterdam to Berlin can carry only four 
or five. The results on the line Berlin-Koenigsberg, in spite of the 
difficulties with spare engines, were good. 

GIBRALTAR ( British) 

Gibraltar is a British -a val station at the entrance to the 
Mediterranean. I t is being transform ed into a formidable aircraft 
base. Underground hangars of h uge dimensions are being con­
tructed, vvith elevators f or hoisting and lowering aircraft to flying­

ott platforms at the top \vhere they are sh ielded f rom the observers 
of an attacking enemy. 

G RE.t\ T BRITAI N 

T he year was marked by two di stinct advances in British avia­
tion. T he industry gained ground st eadily in manufacturing, sell­
ina and operating fie lds . T he Government concluded that France 
had far surpassed Great Br itain as fa r as aerial preparedness was 
concerned ; and thereupon intro~uced a po~cy tending to equalize 
the air strength of the two natwns, even tf Great Britain had to 
increase her strength t enfold. The Dominions were notified that 
they would be expecte~ to handle their own sh~re in future de­
fensive measures, _that t_s, they w_ould be responstble for providing 
adequate defense m the1r respective lands. A ~ore definite policy 
was formed at the annual co~1f~renc~ o~ Emptre heads, it being 
agreed that development of mrhnes hnkmg together all parts of 
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the Commonwealth should be immediately undertaken. The de­
fences of London were to be increased. 

When the Labor Government took office early in 1924, it con­
curred in the aerial policy of its predecessors, with the result that 
Great Britain possibly has the most comprehensive expansion scheme 
of any nation. The foundation for this was laid in 1923. 

British firms built about 24 different types of military and naval 
aircraft, including fleet spotters, bombers, fighters, scouts and tor­
pedo planes. Two different types of troop carrying planes were 
produced, each carrying 25 persons. Those machines are also part 
of the development in large cargo-carrying and passenger planes. 
At the end of the year England had more naval aircraft in service­
able condition than all other nations together. Her efficient Air 
Ministry, which co-operates to the fullest extent with the industry, 
had proved three points which had once been disputed. 

They proved by small detachments in Egypt, Iraq and other 
parts of the Near East that a region may be actually controlled 
without occupation. In other words, land forces are not required to 
dominate a country. The tribes and other peoples living in the regions 
under control were influenced simply by the knowledge of an air 
force which could fly over head day or night instantly ready to fight. 

At the Royal Air Forces Pageant held at Hendon Airdrome in 
July t~e aircraft shown were post-war products. Many scores of 
planes were exhibited about which little had been divulged by the 
Air Ministry. None of those machines had been produced at the 
time of the armistice. Two of the machines had been especially 
built to ascend from and alight on the decks of aircraft carriers as 
well as on land. There were large bombing craft carrying three 
and four engines aggregating 3,000 horsepower, and light sport 
and commercial planes as low in power as 7 h.p. motorcycle engines. 
There were armored planes bristling with machine guns and can­
non more than 2 inches in diameter. Wireless equipment for planes, 
aerial beacons and many devices for long distance navigation made 
the new machines of interest to the representatives of the dominions 
gathered to witness the spectacle. Some of the new engines were 
of I,6oo horsepower, the largest of their kind yet produced. 

British missions throughout the world were busily selling Eng­
lish airplanes, both new and old. They were active in Asia and 
South America. Late in the year the Aircraft Disposals Company, 
Ltd., handling Britain's surplus war equipment, announced that it 
had "sold to all countries on earth, aircraft amounting to several 
millions of pounds sterling." It was this company that tried un­
successfully several years ago to dump millions of dollars' worth 
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of this military surplus into the United States at junk prices, but 
was prevented from so doing b) American basic airplane patents. 

The British air appropriations for 1922-1923 totalled £rs,,666,soo, 
including £571,000 for civil aviation and subsidies. The air esti­
mates for the fiscal year, 192.)-19- 4, aggregated £18,6o5,000. This 
is a net increase of £2,938,500 over the previous year. Included in 
this amount is £so6 ooo for subsidies and civil aviation. The 
strength of the Air Force was the subject of considerable debate 
in Parliament. Lieut. Col. Sir Samuel Hoare, then Secretary of 
State for Air, explained in giving the estimates early in the year 
that Britain's air force were becoming lamentably weak due to 
enforced economical policies \vhich were not logical in vie" of 
what certain other nations were accomplishing. 

He said that at the end of the war the Royal Air Force num­
bered 30,122 officers, 263,410 men and 3-,300 service airplanes. Early 
in 1924 it included 3,166 officers, 28,077 men and 371 first line 
planes, that number excluding reserve and training equipment. T wo­
thirds of the British service planes were on duty overseas. Gf the 
34 British service squadrons, rS were in Egypt, the Mediterranean 
and the Near East, 6 in India, 4 allot ted to Naval work and one 
to the Army at home, leaving only 5 service squadrons in Great 
Britain for home defense-one attack squadron and 4• bombardment 
squadrons. 

He compared the British strength with that of the French, say­
ing that the French program contemplates 2,180 service planes in 
1925 while the British, even with the fifteen additional regular 
squadrons aut horized late in 1922 would have but 575 service planes 
in 1925. 

The estimates for the new fiscal year included £5,144,500 for air­
planes, seapla~es, engines and spare parts, an increase of £1,524,500 
over the prevwus year. Of that amount it was planned to spend 
£2,789,700 on new complete machines and £1 ,450,700 on engines. 
It was said that 83 per c~nt. of the new equipment would be new types. 

T he Special Commtttee ~n J:Iome Defense reporting late in May 
recommended that London s at r defenses .be expanded to provide 
all possible pr?tection for the metropolitan a~ea: including barrage 
balloons ficrhbng squadrons, searchlights, antl-atrcraft batteries so 
placed ;s t; cover all approaches to the city and an increasing num­
ber of personnel competent to handle all those defenses immediately 
on notice. It was estimated that the ~ew defenses for Lo.ndon would 
cost approximately $4o,ooo,ooo dunng the next fiv~ years. The 
Conservative Government accepted the report, whtch was later 
endorsed by the Labor Government. 

14 
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Early in 1923 the Royal Air Force had 15 squadrons stationed 
temporarily at Constantinople and vicinity. This force cost the 
Government approximately £61s,ooo during the year. 

Seventeen battleships, 4 battle cruisers and 7 light cruisers had 
been equipped with flying platforms to accommodate scouting and 
pursuit planes. The aircraft carriers ((Argus" and "Pegasz.t,s>' were 
in commission. The aircraft carrier uH ermes/' the first of its class 
especially designed and built, was completed in 1923. It has 10,950 
tons displacement, carries ten 5.5-inch and four 4-inch anti-aircraft 
guns and has two hangars, each accommodating 20 planes which are 
lifted by elevators to the flying platforms. The "Eagle" and "Furi­
ous" were being completed. The carrier "Royal Ark" was held in 
reserve. 

In August experiments in airplane bombing were conducted off 
the Isle of Wight. The battleship "Agamemnon" was placed under 
radio control and maneuvered at a speed of 14 knots. Only smoke 
bombs were dropped. Royal Air Force bombers flew at an altitude 
of 8,000 feet and against heavy winds. 100 bombs were dropped, 
two of them making direct hits and ten others striking within 20 
feet of the ship. 

A very clear idea of Britain's aviation policy was conveyed by 
the Duke of Sutherland, Under-Secretary of State for Air, during 
his visit to the United States in January. He said: 

"England looks upon flying as an economic contribution as essential t'o 
commerce as shipping. Aviation should not be regarded as a menace, to be 
curbed. Application of aircraft shall be according to national motives. Avia­
tion has ended England's insularity. England is now as much a part of Con­
tinental Europe as France or Germany. Her effort is now to develop com­
mercial flying and at the same time provide for her air defenses in propor­
tion to the size and importance of the British Empire. Her only thought of 
competition is commercial competition." 

In July, 1923, the Prime Minister announced in the House of 
Commons the Government's policy for expanding the air forces. 
He said: 

"In the first instance the Home Defense Force should consist of 52 squad­
rons and the Secretary of State for Air has been instructed to take the pre­
liminary steps for carrying this decision into effect. The result will be to 
add 34 squadrons to the authorized strength of the Air Force. 

"It is estimated that this expansion will cost .fsoo,ooo this year and later 
not more than .fs,ooo,ooo, including both capital and maintenance. This 
maximum expenditure, however, is not estimated to be reached for three 
years." 

Following is the official organization of aviation in Great Britain: 
Air Council: Brigadier General the Right Honorable Lord 

Thomson, P.C., C.B.E., D.S.O., Secretary of State for Air, Presi­
dent of the Air Council; William Leach, Esq., M.P., Under-Secre-



WORLD AERONAUTICS 201 

tary of State for Air Vice-President of the Air Council; Air Chief 
Marshal Sir H . M. Trenchard, Bart., G.C.B., D.S.O., A.D.C., Chief 
of the A ir Staff ; Air Vice Marshal P. W. Game, C.B., D.S.O., 
A ir Member for Personnel; Air Vice Marshal Sir W. Goefirey H. 
Salmond, K.C.M.H., C.B., D.S.O., Air Member for Supply and Re­
search; Air Commodore J. M. Steel, C.B., C.M.G., C.B.E., Deputy 
Chief of the Air Staff. Additional Member: Sir W. F. Nicholson, 
K.C.B., Secretary of the Air Ministry. 

Under the Air Mi11istry, of which Lord Thomson is Secretary 
and Mr. Leach, Under-Secretary, there are: Department of the 
Under-Secretary, Sir W. S. Brancker, Air Vice Marshal, K.C.B., 
A.F.C., Director of Civil Aviation; Department of the Chief of Air 
Staff, etc. 

According to information supplied by Group Captain M. G. 
Christie, British Air Attaches at \i\Tashiogton, the following air 
routes were operated during 1923 or during some part of that 
year: 

Ror~te Miles 
London-Manchester .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ....... . ....... 173 
London-Paris ...... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .......... ... 225 

Paris-Basle ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . 2&l 
Baste-Zurich . .. . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . 25 
London-Brussels ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ............. 200 

·Brussels-Cologne .... . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · . . . . . . . . . . . . . I 10 

{

Amsterdam-Bremen · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . ...... 175 
* Bremen-Hamburg . · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . 67 

Hamburg-Berlin . · · · · · · · · · · · · · · · · · · · · ... · . . ... . ........ . .. 168 

London-Rotterdam . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... . ......... 228 
-Rotterdam-Hanover . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... .... ....... 230 
-Hanover-Ber lin .. .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ................. 230 

Southampton-Guernsey · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ................ us 
Captain Christie reports total mileage in air transport during 

1923 to be 943,_000 mil~s; total pas?engers carried in air transport 
flio-hts, 15,552 ; t atal acCidents, two p1lots and three passengers killed. 

h The following statement from Lloyd's List and Shipping Gazette 
indicates the tremendous growth which has taken place in the use 
of aviation between the United Kingdom and the Continent: 

"By the end of last y~ar, 45,531 pa~sengers had been carried to or 
from the Continent by a1r. Out o_f th1s_ ~otal, .33,362 passengers c73 
per cent. of the total) trav:eled m Bntlsh a1rcraf~. The increase 
in traffic which took place m 1923 more than mamtained the rate 
of increase noted in the previous year . . A total of 15,137 passengers 
and over 8oo tons of goods were ~arned as compared with 12,359 
passengers and 477 tons of goods m 1922. The proportion of pas-

*This route operated for a time, then suspended in favor of **. 
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sengers carried in British machines was 79 per cent. in 1923 against 
77 per cent. in 1922. 

"An indication of the increasing use made of the British cross­
channel air lines is given by the average load carried on each flight. 
In 1922, the average load was about 8ro lb. (three or four passen­
gers and about ISO lb. of goods). In I923, the figure increased to 
I ,200 lb. (four or five passengers and about 270 lb. of goods), an 
increase of so per cent. The value of merchandise imported and 
exported by aircraft, British and foreign combined, reached at the 
end of 1923 the high total of .f3,I80,319. The total for I923 ex­
ceeded three-quarters of a million sterling. One Saturday 5 cwt. of 
silver, in ingots, and one ton of furs were carried by air to France. 

"The mileage flown in I923 by British aircraft engaged in air 
transport was 943,000 miles (equal to about 38 circuits of the world) , 
an increase of 226,000 miles over the corresponding figure for 1922. 
The reliability of the British air lines in 1923 was maintained at 
about the same level as in I922 in spite of the fact that new routes 
were opened and longer flights were made. Whereas in I922, on 
the London-Paris route, which has been in operation since I919, the 
flights completed within the time limits fixed under the subsidy 
scheme amounted to 92.5 per cent. of the total commenced, the 
corresponding figure for all routes in I923' reached 9I per cent." 

Merchandise valued at £3,180,319 Sterling has been transported 
on English and Continental planes over the channel since the war, 
£776,251 worth having been carried to and from London in 1923. 
In that one year there were 4,575 flights, of which 2,559 were made 
by the English planes and 2,or6 by the foreigners. Fifteen thousand 
one hundred and thirty-six passengers traveled on the planes, II ,947 
on the British and 3,I89 on the others. Eight hundred and five 
tons of cargo were carried, 306.5 by British and 49:8.5 by the 
foreign planes. 

In the Aircraft Year Book for 1923 the position of the principal 
air transport companies under the Government subsidy was outlined. 
In spite of the satisfactory year reported by Instone, Daimler Hire, 
Handley-Page and British marine, the tendency in France and 
Germany toward combination of services, forced similar action in 
Great Britain. 

In December the four British air transport lines were combined 
through efforts of the Air Ministry. They were to form one huge 
operating organization, known as the Imperial Air Transport Com­
pany. The old routes were to be maintained including the lines, 

London-Paris-Zurich 
London-Brussels-Cologne 

Manchester-London-Amsterdam-
Berlin 

Southampton-Channel Islands 
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The directors included Sir Eric Geddes as chairman of the 
board , ir George Beharrell and Lord Invernairn. The Air Min­
i try appointed t\\ o directors to repre ent the Government. Col. 
Frank Searle, formerly l\IIanaging Director of Daimler Hire, was 
expected to become Managing Director of that new combine. The 
British Foreign and Colonial Corporation guaranteed the working 
capital, but in January 1924, a public issue of shares was made. 

ccording to the official announcement, the Imperial Air Transport 
Company is to operate a heavier-than-air transport service in Eu­
rope, including the Mediterranean and the Black Sea. The agree­
ment deals only with heavier-than-air transport and guarantees that 
no subsidy shall be given to any heavier-than-air transport firm other 
than the I.A.T. Co. The r ight to subsidize lighter-than-air trans­
port lines is e.."'tpressly reserved. The initial share capital of the 
Company will be one million shares of ir each and the British 
Foreign and Colonial Corporation, Ltd., guarantee the subscription 
of half the shares. The first object is the acquisition of the business 
of Handley Page Transport, Ltd. , the Instone Air Line, Ltd., the 
Daimler Airway (Branch of Daimler Hire, Ltd.) and the British 
Marine Air Navigation Co., Ltd. ( allied to the Supermarine Com­
pany of Southampton). 

The Government guarantees a subsidy of one million pounds to 
be spread over ten years. For the first four years the Treasury 
is to give a subsidy of £137,000 per annum subject to a minimum 
yearly mileage of r ,ooo,ooo. In the fif~h year the subsidy will be 
£II2,000; in the sixth year, iroo,ooo; m the seventh, £86,000; in 
the eighth, i7o,ooo; in the ninth, isz,ooo, and the tenth, £32,000. 
The profits of the Company ( if any) are to be distributed thus: 
(a) ro per cent. on the paid-up capital to the shareholders ; (b) 
one-third of the balance for the repayment of the subsidy, one-third 
for the development and improvement of the service and of Brit­
ish civil air transport and the remainder for the shareholders. The 
services are to be continued until the subsidy has been completely 
repaid. Further services may be operated and agreements made 
with foreign companies. 

The aircraft used are to be British-built and registered in Great 
Britain. The pilots employed are to be enrolled in the Royal Air 
Force Reserve or the Auxiliary Air Force and the technical and 
administrative personnel are to be British subjects or subjects of 
British Protectorates or mandated territories. All the directors and 
shareholders of the I. A. T. Co. must be British subjects and the 
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Secretary of State for Air shall nominate on behalf of the Government 
two directors who shall not be required to hold qualification shares. 

All aircraft airdromes and bases of the Company shall be avail­
able for the Government in a national emergency. The Company 
agrees to test experimental types of commercial aircraft which have 
passed their tests at the Government establishments and to carry out 
at cost price such experimenal work as the Government wishes. 
Construction and repair of machines is to be carried out in British 
territory by British manufacturers. But with the permission of 
the President of the Air Council orders may be placed elsewhere 
if British manufacturers refuse reasonable data as to costs. The 
Company agrees to allow a rebate of ro per cent. on the advertised 
fares to officials of His Majesty's Government, including members 
of the fighting and civil services, when traveling on duty. 

Following the agreement between the four British lines to 
amalgamate, it was announced that "the largest air station in the 
world" would be established at Croyden, London's terminus, by the 
Air Ministry. The scheme involves building an electric railway 
spur direct to the field on which a station will be constructed, whence 
passengers may go direct into the city. 

GREECE 

Greece first used airplanes during the Balkan War of 1912, sev­
eral types of French planes being employed for observation pur­
poses. In 1923 Greece had about 50 airplanes in her army and 
navy forces. 

GuATEMALA 
The Government has an aeronautical school and good flying field 

near the capital. In November the newspapers announced that an 
air mai-l and passenger service would be started by a private com­
pany between Puerto Barrios and Puerto Cortez. Late in the year 
a German group proposed to start an air mail service between several 
countries in Central America. Italian and French missions were 
trying to sell airplanes to the Government. 

HoLLAND (See Netherlands) 

HoNDURAs 
The national flying school at Tegucegalpa is operated also for 

civilians. The Government has had several aviators trained in the 
United States. In August the Government granted a concession to 
Marco A. Partin and Bernardo Appel to import aeronautical mate­
rial into the country and to use the field at Toncontin. They will 
undertake to carry the mails fpr the same price as they are now 
carried overland. The first hydroairplane to make a landing in the 
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Bay of Puerto Cortez, Honduras, arrived there December 27, I923, 
with an all-American crew, including Capt. Harrison Estep, man­
ager of the Huber Honduras Company of San Pedro Sula, who 
was in charge. He was accompanied by irs. Estep, R. P. Apple­
gate, the pilot, and A. W. Lea, mechanician. They had flown from 
\iVashington, D. C., to Puerto Cortez, I ,883 miles, in 29 flying hours. 
The plane with three o thers due to arrive later were purchased by 
a company to operate a mail service along the north coast of 
Honduras to Guatemala. 

HuNGARY 

The Hungarian passenger and mail plane line from Budapest 
to Vienn.a was started early in I923. It maintained a daily service 
the entire season, carrying I 630 passengers up to October 20th. It 
is known as the Hungarian Aero Express and is one of the com­
panies having membership in . the Trans-Europa Union organized 
late in 1923 by Dr. Hugo Junkers. Aside from experimental craft 
produced by inventors, Hungarian aviation consisted of machines 
purchased in other countries. For the year 1922-1923, 45,000,000 
kr. subsidies were voted. 

INDIA (British) 

The Royal Air Force maintains ro airdromes, I8 secondary air­
dromes, 20 civil airdromes and 35 emergency landing fields in India, 
at which are stationed an average of 6o airplane squadrons. Various 
British commercial projects include the overland route from London 
to Calcutta. There has been much agitation for an air mail service 
between that city and Bombay. A British mission late in 1923 was 
investigating the possibilities for other civil air roates. Many im­
portant routes now require 24 or 36 hours to negotiate overland 
whereas airplanes could make the trips in two or three hours. Air 
appropriations increased from 66,000 rupees in 1921-1922 to 631,893 
rupees in 1922-1923. Estimates for 1923-1924 total 875,740 rupees. 

INDO-CHINA (French) 
Several commercial air lines were to be organized in French Indo­

China by the F rench Eastern Aeronautical Company. At first an 
experimental service was to be run between Saigon and Canton, in 
Cochin, China, a distance of I20 kilometers, after which it was 
planned to organize lines behveen Saigon and Pnone-pene; Saigon 
and Penang, Saigon and Hongkong. French planes were to be used. 

IRELAND 

The Irish Free State maintains a flying corps for patrol and ob­
servation purposes. The pilots are for the most part English trained. 
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British planes are used. A ircraft were used to good advantage in the 
early days of the Free State when troops were called to quell recur­
rent attacks by the Irish "Republican" army under de Valera. Com­
plete information concerning the movements of the rebel forces was 
supplied by aerial observers. 

I RAQ (British) 

The British Royal Air Force maintains 8 squadrons at the H in­
aidi airdrome near Bagdad. There are faciliti es there for the squad­
rons, 4 battalions of infantry, 3 armored car companies and a bat­
talion of field artillery. The Cairo-Bagdad mail route operates fo rt­
nightly. Under the administration of A ir Vice Marshal Sir John 
Salmond, the Air Forces had 100 planes in service with an equal 
number in reserve. The Air Force detachments were said to have 
performed most exacting duties at one-fifth of the cost which ground 
troops would have necessitated. For the first time in history an air 
officer had charge of all the troops, surface, air and water, in an 
expeditionary assignment. 

ITALY 

"We must have enough planes by next year to hide the sun. We 
must fly! We will fly!" Thus Premier M ussolini addressed his 
cabinet at Rome after witnessing a flight of 300 Italian airplanes in 
a demonstration over the Eternal City. Mussolini's plan, as an­
nounced by the Government, w~s to triple the Italian air strength, 
develop commercial aviation with both airplanes and airships, and link 
Italy with all countries of Europe and the East. . 

In 1923 the Army had 650 service planes, including 250 pursuits 
ships, 300 scout planes and 100 heavy bombers, among them several 
large Caproni machines. There were 400 officers and 4 ,250 enlisted 
men, including 300 officer pilots and 250 enlisted pilots. They oper­
ated from 37 military airdromes. 

The Navy had 200 service planes and an air force of 8o officers 
and I,Ioo enlisted men, including 6o officer pilots and 30 enlisted 
pilots. There were 16 naval aviation stations and 3 more being 
equipped. Private aircraft builders operated 5 others. 

Premier Mussolini had dissolved the Air Ministry and estab-
lished a new department, with himself personally in charge. He 

·drafted the plan to combine military, naval and civil aviation under 
one branch which should be equal to the other branches. Work was 
begun on two large dirigibles and several smaller ones were pro­
duced. Approximately 42,000 cubic meters of helium were produced 
in Italy by chemical processes which were so costly that a special 
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committee wa ~xploring in certain parts of the country for helium 
deposits, traces of which had already been found. 

Appropriations for the fiscal year aggregated 220,000,000 lire; 
and the Government announced that in 1924 three times that amount 
would be appropriated. On December 2oth the new airplane carrier, 
" Gitwrppe-Miraglia," was launched from the yards at Spezzia. It 
has 4,500 tons displacement and makes 22 h'llots an hour. The super­
structure is arranged for hangars and they have accommodations for 
9 battle planes. 

Each of the 72 provinces has undertaken to supply one or more 
airplanes to the Government, produced through voluntary contribu­
tions. Altogether there were reported to be 1,382 airplanes in Italy 
at the end of the year, including training planes. By June, 1924, it 
was planned to ha' e r,6oo machines in operation with 6oo more on 
order. Se ·enty pilots were being trained monthly, with plans for 
140 monthly in six months and a rate of 205 pilots monthly at the 
end of the year-a rate similar to that at the time of the armistice. 
In November the Government offered r,ooo,(X)() lire in prizes for new 
designs for planes. 

The Department of A'iation has six main objects in view: 
r-To keep an up-to-date inventory of all aviation and replenish 

supplies as they are threatened with deterioration. 
2-To supen>ise aU civilian aviation by laws and by providing 

necessary assistance such as weather data, night flying facilities, etc. 
3-To devise a plan to dispose abroad of all surplus equipment 

from Italian factories which can now produce 500 planes a month, 
and if necessary 750 a month after the first year. 

4-To formulate a policy of awarding contracts for construction 
to the end that the industry may thrive and produce Italian planes 
equal to those of foreign makers. 

5-To maintain strict contact with the industry so that the needs 
of the Government may be anticipated and provided for as occasion 
requires. 

6-To establish air routes, as follows: 

(a) Between Milan and Rome. 
(b) Between Rome and Ancona. 
(c) Between Rome and Brindisi. 
(d) To help exploit a line between Rome and Constantinople to be op­

erated by the Italian Aero-Express. 

The important I talia.D: bank~ ~re taking gr~at interest in the de­
velopment of commercial av1at1on. Accordmg to the Critica of 
March 8, 1g2 4, a company named "Aero Espresso Italiana" has been 
organized at a capital of r,ooo,ooo !ires. Among the subscribing 
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banks are: Banca Commerciale, Credito Italiano, Banca azionale 
di Credito, Lloyd Triestino and Credito Industriale ( Venice). 

In 1923 one manufacturer sold roo airplanes to Soviet Russia 
and another sold r8 reconnaissance planes to Brazil. Air attaches are 
stationed at Vvashington, D. C., London, Paris and Berlin. Italian 
missions are training students in Jugo-Slavia and the countries of 
Central and South America. 

French and English civil aviation promoters visiting Italy to se­
cure concessions for proposed airlines to Rome were told by Premier 
Mussolini that any line entering Rome would be operated in part, at 
least, by Italian pilots, directors and mechanics employing Italian 
equipment. 

J APAN 

Under the direction of the Government Japanese children are 
being taught the supreme value of aviation both in peace and in war. 
Schools send their weekly quota to the air stations, where they are 
guided about the factories and hangars, allowed to sit in the machines 
and familiarize themselves generally with the mechanism. This 
far sighted policy maintains public interest in aviation. In 1923 
both the army and navy were equipped with relatively complete air 
units. Scout machines had been assigned to the principal battleships. 
Each army corps had its unit of pursuit, reconnaissance, and bombing 
planes. Some of the planes ·carry bombs as heavy as 1,500 pounds. 

Seventeen British officers and 12 non-commissioned officers on 
leave of absence from the Royal Air Force spent three years in 
Japan helping to develop aircraft factories and special Japanese types 
of planes. Late in 1923, progress had been so rapid that all except­
ing eleven of the British mission were withdrawn. 

Determined, however, to keep abreast of other Powers in the air, 
the Government kept several Japanese missions abroad. One of these 
missions visited the United States during the year. Another was 
assigned to France, where the Japanese Government had estab­
lished a technical station close to the French technical station at Orly. 
Japan also employed French technicians to visit the United States 
and secure all information concerning late technical progress. 

For the fiscal year 1922-1923, $r6,2oo,ooo was appropriated for 
the naval air service and $s,ooo,ooo for the army air service. These 
sums do not represent total expenditures. The Department of Com­
munications, Bureau of Education, the Imperial Aviation Society 
and the Imperial Police spend various sums on aviation development. 
In 1922 it · was reported that for a period of 7 years, 1922-1929, 
Japan had set aside $2oo,ooo,ooo for the promotion of aeronautics. 

In 1923 the army had about 250 service planes, some of which 
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were pu.r::.uit types, British, French and German, including a few of 
the products from the new domestic factories. One of these, the 
• fitsubishi Aviation \ t\forks at ago) a, launched its first battle plane, 
which has 40 feet wing spread, is powered with a 450 h.p. Napier­
Lion (British) engine and carries several Lewis machine guns. The 
Government appropriated $400 ooo for foreign air experts. The 
navy had 128 service planes during the year. 

Twenty thousand dollars was spent on aviation meets during 
1923. Early in the year the navy held its annual exercises, planes 
operating from the mother ship "Hosho" flew 1,700 miles in those 
maneuvers and were directed by radio communications. Under the 
arms limitations treaty the "Amagi" and " Okag·f) were converted 
from battle cruisers into airplane carriers. During the earthquake 
the {(A1-11.agi" ·was so badly damaged that she was condemned to be 
scrapped. The {(Okagi) was to be launched in 1924 and construc­
tion started on another carrier to replace the "Anuzgi." Those ships 
have a displacement of 27,500 tons. Each will accommodate so 
planes. The {(Hosho) mother ship is also a carrier, accommodating 
20 planes . The {(Hosho" bas a sister ship going into commission, 
known as the uHo Ka Ku." 

While the Government appropriations for the year aggregated 
$22,000,000, that amount was not suffi~ient for the expansion pro­
gram outlined by Japan's aeronautical experts, who have not been 
slow to realize the tr emendous importance of commercial aviation. 
In fact, it was their in fluence which had the Board of Aviation trans­
ferred from the A rmy to the Department of Commerce, a significant 
act in viev. of the program as outlined in the 1923 Aircraft Year 
Book. 

Ten students were sent to the German Rohrbach factory in 
Copenhagen, Denmark, to study all-metal plane construction, with a 
view toward purchasing several large passenger carrying metal planes 
from that factory, planes capable of transporting 25 persons. An 
Astra type airship was purchased from the French. 

Immediately following the earthquake Japanese planes flew low 
over the stricken areas, tak-ing motion pictures and photographs of 
all salient points. These were returned to the authorities, with the 
result that they knew the extent of the damage and where to begin 
the task of re-establishing surface communications. At one period 
when fires were making observation impossible the planes flew over 
the district and officers helped direct the operations of dynamitincr 
certain sections to prevent the flames spreading. ::> 

The Imperial Police which are held responsible for maintaining 
order among the warlike and half-civilized tribes on the Island of 
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Formosa have been using airplanes for some time. They have found 
that their duties can be performed more economically by planes than 
by surface facilities. 

An interesting experiment was carried on in I923. The new -
paper "Asahi)} published in Tokio and Osaka, organized an air mail 
service with the support of the War Department which granted a 
subsidy of IS,ooo yen. Twenty flights were made in January be­
tween the two cities, a distance of 500 kilometers; I6 in February 
and I6 in March. Nine planes were used the first month, and six 
thereafter. They made one stop at Nigatagahara. The Imperial 
Aviation Society gave prizes of 3,000 yen for each round trip com­
pleted. Their service had a record of 89 per cent. efficiency during 
the three months. 

The Army proposed to use all-metal planes in I924 to extend the 
air mail service to the following projected routes: Tokorozawa­
Kagamigahara; Kagamigahara-Tachiarai; Kyashu-Tachiarai; Heijo­
Korea. The Japanese Aerial Transport Company operates an inter­
mittent service between Osaka and the Island of Shikoku. Four 
German Junker all-metal planes are used. Freight and newspapers 
are carried, the trip requiring I _0 hours. 

A syndicate has asked for a subsidy of $25,ooo,ooo to establish 
the Tokio-Fukuoka air route. In June, I923, the Osaka-Beppu A ir­
ways were started, the first test flight being made in 6 hours by one 
Junker and 2 Japanese planes. Another company has asked the 
Government for a subsidy of $6,ooo,ooo annually for a line to be es­
tablished between Tokio, Osaka and Yokahama. 

JuGO-SLAVIA 

France in I923 extended the Government credit for the purchase 
of ISO airplanes from French manufacturers. French pilots are 
instructing military aviators. 

LATVIA 

While aviation in Latvia as well as other Baltic States has been 
of a military nature since the armistice, a certain impetus has been 
given commercial flying by German concerns. In two years air lines 
were established between Riga, Memel and Koenigsberg and between 
Riga, Reval and Helsingfors. Another line is planned between Riga, 
Revel and Petrograd. 

LITHUANIA 

Under Air Marshal Krancevicius, the Lithuanian air service has 
100 service planes, mostly British and Dutch. The Government pro-
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duced a new military plane in 1923, known as the Dobkevicius, a 
two-place monoplane with 200 h.p. Benz (German) engine. 

MALTA (British) 

Two squadrons of the Royal ir Force are maintained at the air 
station in '[alta. 

lEX ICO 

In December, 1923, President Obregon sent three airplanes 
against the rebels fortified in Puebla. Light bombs were dropped, 
which o disorganized the defenders that the federal troops were 
able to take the ci ty. The Government then purchased quantities of 
aviation supplies in the -nited States. The budget of the War De­
partment for 1924 contained a large item for the purchase of new 
airplanes. The Government has an airplane factory at Balbuena with 
a production capacity of fiv e planes a month. Both French and 
German companies have had missions in Mexico, where they made 
many pioneering flights. There are said to be 100 airplanes in the 
country. General Salinas, chief of aviation, is reported to be plan­
ning to use planes in mapping various inaccessible regions of the Re­
public. Three seaplane ba es were to be established on the West 
Coast. Sixteen landing fields have been established since 1920. 

NETHERLANDS 

The Royal Dutch Air Traffic Company, organized with Govern­
ment assistance in October, 1919, opened its first passenger service 
in May, 1920, between Amsterdam and London. A mail service to 
England was added in July of that year. In September that year the 
Amsterdam-Hamburg-Copenhagen line was opened, at first for tests 
and later on schedule. In 1922 the Bremen-Hamburg line was 
opened. From June, 1922, the company operated the Amsterdam­
Brussels service and in June, 1923, a direct service to Paris was 
started. The London route was extended to Manchester, England. 
Fokker planes are used throughout the service, some of them powered 
with American Liberty and others with British engines. 

Government appropriations for military aviation in the 1924 
budget aggregated 2,86o,630 ~orins o~ w.hich 1,70?,~50 florins were 
for maintenance and new eqlllpment. F1fteen trammg planes were 
to be purchased, 10 combat planes and 12 scouting planes. The 
Transport company receives a subs~dy .of 400,000 florins annually in 
1923 and in 1924; and 300,000 florms m 1925 and 1926. 

An air conference to discuss European civil air routes was 
opened at the Hague in November. Great Britain, Germany, Den­
mark, Holland, Norway and Sweden were represented. The civilian 
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industry now centers about the Fokker plant which has supplied 
numbers of airplanes to Russia. The plant has a capacity of pro­
ducing 300 airplanes at a time. 

During the season of 1923 the Transport Company carried 2,9¢ 
passengers, thrice the number carried in 1922; and 98,925 kilograms 
of merchandise compared with 62,88g kilos the previous year. There 
were no accidents. Fares from Rotterdam to Amsterdam were re­
duced from $28.50 to $r8.75; and from Rotterdam to Brussels from 
$13.30 to $8.77. 

Six Fokker metal flying boats were produced for use in the 
Dutch colonies. The Dutch East Indies Military air service ordered 
15 scout planes late in the year. There are now 14 military planes 
in Java. The Government has a committee investigating a projected 
air route to the Dutch East Indies, a route of 15,000 kilometers ex­
tending via Budapest, Constantinople, Aleppo, Bunder Abbas, Kar­
achi, Calcutta, Rangoon, Bangkok, Medan, Padand and Batavia. 

NEw ZEALAND (British) 
New Zealand organized her territorial air force in 1923, estab­

lishing a key airdrome at Tamaki, West Aukland. The Govern­
ment also purchased the land and equipment of a private company 
at Christchurch, and will use it as a training depot. The New Zea­
land flying school and the New Zealand Aero Transport Company 
carried about 2,000 passengers during the year. 

NORWAY 

In May, 1923, the Government signed a supplemental agreement 
with Great Britain to promote aviation. The company formed to 
conduct an air mail passenger and freight service between Christiania, 
Gothenburg, Sweden; and Copenhagen, Denmark; plans to use all 
metal planes and employ Norwegians. Representatives of the Gov­
ernment were conferring with British companies on plans to start a 
similar line between Christiania and England, by way of Holland. 

PALESTINE (British) 
The Royal Air Force maintains a small station at Jerusalem. 

which is connected by air routes between Cairo and Bagdad. 

PANAMA 
The importance of creating a well equipped airway from the 

United States to the Canal Zone is obvious. Plans· for such a route, 
as an important part of the defense system of the Canal, have been 
held up for more than two years because of severed diplomatic re­
lations with Mexico. ·Now that the Mexican government has been 
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recognized, it is said in Washington to have indicated its willing­
ness to permit American planes to fly over that country and that it 
would favorably consider the establi:>hment of an air mail service 
between the United State and {ex:ico City. 

The recognition of the Obregon Government has caused the Post 
Office and \ ar Department to tudy the possibilities of such a route. 
The \ ar Department plans will be undertaken with great earnest­
ness, while American business men are urging the Post Office to 
cement better feeling by perfecting an air mail service. The expense 
of such a service, Post Office officials say, however, would be so 
great as to make it doubtful whether Congress would favor it. 

In mapping out plans for an air route from the United States to 
Panama, three possible courses have been considered. The first of 
these, and the one which is regarded by experts as the most desirable, 
is the Central route, leading from Kelly Field, San Antonio, Texas, 
to Laredo, and through the central part of Me..xico, following in gen­
eral the line of the railway. This route not only has the advantage 
of being the shortest, with stops at some of the most important cities 
of the Southern Republic, but it also would afford a number of good 
landing places. As a matter of fact, landing fields already have been 
established at some points along this route by the Mexican authori­
ties. 

The second route is along the eastern coast of Mexico and the 
Gulf, with a flight across the Yucatan Peninsula. This route has 
the advantage of being much shorter than that followed by Capt. 
Thomas G. Lanphier, A.S., in charge of a squadron of six DH-4-B's 
last April, when they flew from San Antonio, Texas, via Florida, 
Cuba, Haiti , San Domingo and Porto Rico. While this expedition 
did not attempt to complete the flight from Porto Rico to the Panama 
Canal, Army Air Service experts were confident that the distance 
could be easily negotiated. The third route suggested is from San 
Diego, California, along the West Coast of Mexico. It is open to 
the slight objection of being somewhat rough and mountainous in 
places, especially along the coast of Lower California, but air e..xperts 
say it is entirely practicable. 

PARAGUAY 

During the year airplanes v:ere used to explore the route of the 
projected railway between Bra21l and Paraguay. 

PERU 

In 1923 the Peruvian air force numbered 27 planes purchased 
from Americans, British, French and Italians. One of the features 
of the celebration commemorating the Battle of Tarapaca, held 
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November 28, 1923, was the formal opening o f the Chavez, named 
in honor of the noted Peruvian aviator who first flew the Andes 
mountains. Elmer J. Faucett has established an aviation service at 
Bella Vista, Peru, using Curtiss ({Orioles." 

POLAND 
During the year an air service was established between \"iarsaw 

and Cracow, planes leaving Warsaw thrice weekly. The } ranco­
Rouman.ian company operates the Paris-Warsaw line via Prague. It 
receives a subsidy from the Polish Government. Late in the ) ear 
the Polish Aero-Lloyd, operating between Warsaw and Cracow, lost 
all its equipment in a fire which also destroyed the hangars. The 
French Government had an aviation mission in Poland, where the 
Government placed orders for roo French planes. French manu­
facturers and French aviators are practically in charge of the organ­
ization of the Polish Air Force. 

PoRTO Rrco (United States) 
Aeromarine Airways operated a flying boat service out of San 

Juan, Porto Rico. 
PoRTUGAL 

The Government projected around the world flight for 1924. 
The air force of Angola Province had a field at Huambo, using from 
20 to 30 French planes. 

RouMANIA 
The Roumanian air force has 240 officers and s,ooo men. The 

Director of Civil Aviation is a graduate of a French engineering 
school. The first plane designed in Roumania was completed during 
the year. Appropriations for 1923 totalled 8o,ooo,ooo lei, of which 
r8,ooo,ooo were for construction of new equipment and 30,000,000 
for commercial subsidies. A British mission gave several demon­
strations in Roumania in 1923. Early in 1924 the War Department 
asked for bids from American concerns and others for aircraft. The 
Franco-Roumanian company operated the principal passenger and 
mail service out of Paris eastward. During the year the company's 
planes made I,I9I flights over a total distance of 628,900 kilometers, 
in 4,915 hours of flying time. The company's Paris-Constantinople 
branch booked 672 passengers, 3,121 kilograms of mail, and 6,or8 
kilograms of merchandise. 

RussiA 
The Government made every possible effort in 1923 to build up 

its air fleet. Minister of War Trotsky in the official Soviet organ 
the Pravda said : 
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"The Soviet . ir Fleet wi ll not only protect ou.r liberty, but perhaps help 
the 'colon ies' to emancipate themselves. L et us constr uct airplanes for the 
oppres-ed ; let us make aviation pa r t of the country's daily life. Aviation is 
not an am usement, but the g rea t instrument o f the future. Aviation is now 
Imper iali sm's weapon. · \ e must popularize flying among the masses." 

Trotsky's appeal wa in behalf of " ir Fleet ·eek" in May. He 
announced that the Soviet intended to bttild up its force until it had 
5 000 first da s ai rplanes read} fo r an) emergency. The public was 
a ked to contribute generou Iy. Lect ure were read in the schools. 
F lying demon trations were held throughout the country. The result 
was not a great as Soviet officials e.-xpected; but it 'vas productive 
of certain sums of money, suffi.cient to enable the Soviet to increase 
their orders with fo reign nations. Order were placed in England, 
France, I taly, German) and H olland . 

I t was reported that everal hundred planes were ordered from 
Fokker in Holland; and possibly a hundred or more flown from 
the Netherlands to Moscow for deli\'er~ ·. Junkers and Dornier­
Zeppelin in German) delivered "'O plane- eac.b during the year; and 
had orders for as many more. hundred planes were purchased 
from Italian manufacturers. Fift ·-four Hanriot school machines 
were bought in France; and order~ placed for 100 military and 50 
new commercial craft. The company handling England's surplus 
war stock old many old plane to O> iet officials. 

During the year ai r lines were e tablisbed as follows: a branch 
of the Moscow-Koenigsberrr line e:..'dended to Riga, under joint oper­
ation by Junkers and the Soviet. _ lQlSCO\ -Rostov and Tifli , oper­
ated by the Bureau of Posts and T elegraphs, foscow-Baku and other 
points. 

The Gove.rnment planned to e tab1ish the e new routes in 1924: 
Moscow-T ashkent-Bukhara. 1\Ioscow-Teheran, Persia; Petrograd­
Riga, ia Reval; Moscow-Chita ; Petrograd-Stockholm. The maj or­
ity of t he proposed lines \Vere to be operated by the Trans-Europa 
A ir Union of which Dr. J unkers is the bead. 

During the year t he Gove nment endeavored to improve its mili­
tary force and no doubt did improve it to considerable extent. Civil 
aviation schools were being organized, along with those of military 
character. The Red Air Fleet in July possessed about soo planes, 
6o per cent. of them scout machines and 40 per cent. training, recon­
naissance and bombardment types. The equipment included Sop­
with, Fam1an, Voisin, DH-4's, and DH-9 and DH-II, powered with 
American Liberty engines. Ninety per cent . of those planes were 
obsolescent, having been in use since or during the war. The other 
types included Nieuport, and the Russian built machines Dux, 
Stchetinin, Lebedev, Mosk"Va. There were also 45 other serviceable 
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planes at Moscow and 18 others without engines. There was a de­
tachment of 12 seaplanes and a squadron of ro large ullya M ·zt-r­
met:f' machines intended for commercial air routes. 

A later Soviet program contemplated 1,150 fi ghting machines and 
reserves by January, 1924, and for 2 ,0 00 active and 250 reserves by 
January, 1925. 

Facilities provided by the Government for commercial flying dur­
ing the year included a central airdrome at Moscow which was fitted 
with wooden hangars, signal equipment, etc., under the direction of 
the Chief of the Red Air Fleet. A idromes were also being prepared 
at Petrograd, Smolensk, Kharkov, Kiev, Odessa, Simferopol, Rostov, 
Tiflis and Tashkent. In July, 1923, training schools for the Red 
Air Fleet included the Moscow Aviation School, Theoretical School 
for Pilots at Yegorevsk in Riazan Province, First M ilitary School 
for Pilots in Sevastopol, Second M ilitary School for Pilots in Tam­
bov Province, First Senior School for Pilots at Moscow, Second 
Senior School for Pilots at Lipetsk, Trotsky Naval Aviation School 
at Sevastopol, Senior School for Aerial Gunnery and Bomb 
Dropping at Serpokkov, Senior School for Observers at Petrograd, 
Senior School for Ballooning at Velkovo Polyo, Petrograd, Military 
Technical School of the Red Air Fleet at P etrograd; Senior School 
for Pilot-Aeronauts, near Moscow. The total number of students 
attending these schools in 1923 was said to be 1,500. In addition 
there are aviation sport centers in the military districts intended for 
preconscript training of young men. The Government supplies these 
centers with airplanes, equipment and instructors. 

There were six airplane factories in Russia, including the State 
Aviation Works "Ikar" at Moscow, which was making spare parts 
for certain French engines and the American Liberty motor, the 
State Aviation Works No. 4 "Motor" at Moscow which repairs all 
Russian machines ; State Aviation Factory No. 5 at Moscow for 
making spare parts and repairing machines; the State Aviation F ac­
tory "Dux" at Moscow, repairing all British machines ; State Avia­
tion Factory "Avio-Rabotnick" at Petrograd, and State Aviation 
Factory "Krasny Letchik" at Petrograd, those last named two re­
pairing and manufacturing part•s for the ullya M~wmetz" types of 
planes. In some instances German technicians aided in the manage­
ment of the works. The "Dux" Factory had a capacity of ten planes 
a month. The Soviet has a system of air laws, modelled after the 
English system. Military craft of the Red Air Fleet carry a great 
five-pointed red star on the wings. The German Company known 
as Dietrich-Gobiet have established a commercial line with a branch 
factory at Odessa. The plan to operate a commercial line from 

~~=~--- --·- -



\ -oRLD AERO UTICS 217 

weden to P er ia by wa - of Moscow was in charge of Dr. Junkers 
and the Trans-Europa nion. The "D obroljot," the abbreviated 
name for the Russian company charged with creating commercial 
aerial Beets, wa thought to be roo per cent Russian. It was using 
Junkers plane in test Bights among t hem a survey of the route 
between Petrograd and -ladivo-tok 

The "Dobrol jot" is conducting e...'<-tensive propaganda in all cities 
to raise f unds for creating lines and buying new planes. The com­
pany v\ hen first organized in June, I9-3 90 per cent. of t he initial 
tack had been sub cribed and the company was later authorized to 

increase its capitalization to - ooo 000 gold rubles. T he "Dobroljot" 
plan to establi sh six lines at first, the one to ladivo tok, three 
toward Central sia and h o r nes tmnrd the I irghize Republic. 
T he line from ilo cow to ovgorod was opened in J ul) with two 
Junker and two English machine . The line f rom Odessa to Khar­
kow was opened in August. 

\1 ithin a few da- after the Ru ·an mi _ ion t o Fr:ance had for­
mally accepted the Hanriot cbool machines after tests at Orly, 
Paris French police arre ed three R u ian , two men and a woman 
working in a French airplane factory. It was claimed that man; 
desicrns had been found in their rooms. The \•.roman was arrested 

0 -
as she left the factory carrymg a core or more of plans of the 
latest French types. Prior to that a Russian had t ried to buy a set 
of ieuport plans from a d igner in that factory. 

Russian and German de- igners were said to be collaborating in 
the design of a troop carrier accommodating 30 passengers. The 
machine was to be of all-metal construction. Another all-metal 
type was being planned, a tremendous fl ing boat to have three 
hulls, and weight, f ully loaded, more than a thousand tons. The 
power plant was to consist of four units of Junkers semi-Deisel 
engines, giving the plane a speed of roo mil es an hour. Reports 
from Germany would seem to substantiate these statements. 

Russia spent 36,000,000 gold ruble- (about $r8,540,ooo ). in 1923 
on her entire aviation program. The R ed Air Fleet is divided into 
squadrons, of which there were twelve fully equipped in 1923. The 

1924 program was for 40 squadrons each having 36 planes. The 
Soviet construction program centers about Moscow, with large 
orders placed in the Nether lands and Germany. 

The Koenigsberg-Smolensk-Mos_cow line reporting for 1923-
stated that it had made r6o regular fl1ghts, and I ro exhibition flicrhts 
covering a total mileage of 2~2 ,000 _kilometer~. It carried 

0 

6s; 
passengers and 54·3 tons of freight, with one mmor accident. Six 
flights were delayed for a f ew hours, one to lack of fuel because 
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of strong headwinds, three to fog and two to the arrest of plane­
by the Lithuanian authorities at Kovno. The reports state that 
Lithuanian and Latvian authorities obstruct the line in every possible 
way, forcing the machines to fly one leg of 5 ro kil ometers, from 
Smolensk to Koenigsberg without landing. Intermediate station 
are being laid out at Polotz. The line completed the season of I9-3 
with I2 of its I3 planes in perfect working order. 

SAN SALVADOR 

In May, I923, the Government promulgated regu lations \vhereby 
all aviation of a civil nature should be regulated by the M iniste r 
of War. 

SIAM 

Siam provides a r emarkable example of the adopt ion by the 
East of ·western ideas of progress, as related to aviation. Flying 
was introduced in I9I I. The aviation corps was established in I9 I3. 
After the war this was reconstituted as the Royal Aeronautical Serv­
ice. Following instruction of Siamese pilots in France, the French 
manufacturers equipped the Siamese Aeronautical Service. A 
scheme of landing fields has been devi sed, with particular ref erence 
to the commercial centers and political needs . Eighteen s uch ai r­
dromes have been completed and seven more are being buil t. A 
weekly air mail service is operated between Karat, Roi Ech and 
Ubon. 

Between July, I922, and January, I923, 47,258 letters, 33,-
497 papers and 1,597 parcels were carried. Appropriations in I922-
·I923 were r,6oo,ooo ticals (about ii6o,ooo) , and for I923-1924, 
2,200,000 ticals. 

SouTH AFRICA (British) 

An air service for passengers has been started between Cape 
Town and Johannesburg. Another service from Pretoria and Dur­
ban was in preparation. Royal Air Force planes have flown from 
Cape Town to Pretoria, a distance of I,ooo miles, in IO hrs. and 5 
min. as against 36 hrs. by train. 

SPAIN 

The American consul· at Madrid, in a report to the Depar tment 
of Commerce, has the following to say of the much-announced 
Seville-Buenos Aires airship service: 

"The proposition is yet in a purely formative stage. All Spanish en­
tities at all interested, have expressed the most entire app~oval o ~ ~he scheme 
but up to rt:he present no funds have been appropriated. MaJOr E miliO Herrera, 
of the Engineer's Corps, Spanish Army, is the father of the project. The 
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nly act ua l accomplishment is the co.ntract fo r a landing field at Seville and 
a numbe r of inteniews with the Luftschiffbau-Zeppelin people at Fried­
rich hafen. T hese la tte r are a ppa rently unwilling to go in to the thing until 
the) ee where the money is coming from, as well as a completed study of 
the tecbJ1ical aspects." 

ro al decree of October 4 authorized the appointment of a 
commi ion to tud pos ibilitie of co-ordinating military, naval and 
civil aeronau ic . T hi s commi ion ba recommended that officials 
from military naval and civil branches meet "' ith delegates of the 

panish aerouautic indu try and of companie ha i.ng aeronautic 
conces ion , to study po ibi1i6e of fo rming a financial group which 
"ill a ure the manufacture of a ia ion material in Spain. This 
recommendatiou followed the pu rchase by the Govemment of 126 
planes and engines from F rance and England. 

The ex-perimental expedition for tudying the practicability of 
establishing commercial air serv·ce of I 618 km. between continental 
Spa in and the Canary Islands \Vas uccessfully completed on J anu­
ary r8, 1924, when three biplane and one h) droa.irplane arrived 
in Las Pa.lmas over the Cadiz-Larache-Casablanca-Agadir-Cape 
J uby route. The total flying time ''as only about thirteen and one­
half hours. 

The P enya del Aire Company of Barcelona in the 8 months 
since its iormat:ion, ha organized an International Aerial Photog­
raphy Exhibition (the fir~t in pain ) , a po ter competition to adver­
tise the circular flio-ht round Catalonia, flying meetings at Vich, 
Figueras, Sitges, Villafranca and other towns, and also a big meet 
at the Prat del Hobregat airdrome. 

The only commercial air line out of Seville is heavily subsidized. 
It carries mail and passengers between eville and Larache, Morocco, 
the route being over Jerez, Tarifa, and Tangier. Daily round trip 
flights are made in De Ha "land plane- with British and Spanish 
flyer . Passenger rates are 20o pesetas each way or 300 pesetas 
round trip,. In soo round trip flights only one accident has oc­
curred. The Spanish government subsidy of 3,000 pesetas per round 
trip enables this company t o operate, passengers being few and mail 
negligible. 

Appropriations in 1922-1923 totalled 48,569,630 pesetas ($7,456,-
000), of vvhich $235,000 was for mail subsidies. 

SWEDEN 

The exposition at Gothenburg provided an incentive to Swedish 
aviation. The Svenska Lufttrafik Aktiebo1aget (Swedish Aerial 
Navigation Company) has oper_ated trial service between Malmo, 
Copenhagen, Warnemunde, Berlm and Hamburg. The company is 
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capitalized at a million crovvns. F urther operation await a crovern­
ment subsidy. The new Government airdrome has been opened at 
Stockholm. Appropriations in 1922 for military purposes and mate­
rial alone amounted to 821,200 kr.. Early in 1924, the R ig dag con­
sidered the problem of defen e. The Conservat ive , citing the ex­
ample of Bolshevik Russia, urged that pecial emphasis be laid upon 
the air. 

SWITZERLAND 

There are 6o fighting planes and 160 reconnaissance planes in 
the Air Force. 

Air appropriations in 1922-1923 totalled 4,322,000 fr. The So­
ciety Ad-Astra Aero, Zurich, in 1921-1922 received a sub­
sidy of 6,5oo,ooo marks from the German Government. The So­
ciety also receives a subsidy of 450 Swiss fr. fo r each completed 
flight between Geneva and Munich. 

The following notes on Air Mail in Switzerland come from a 
bulletin of the German Department of A ir and Transportation : On 
April 30th, 1919, Air Mail service was begun between Zurich and 
Lausanne. This was operated up to October 31st of that year; in 
1922, the Swiss establi shed an A ir Mail line between Geneva and 
Nurnberg; in 1923 there was a considerable development in the use 
of the Air Mail between Geneva and Munich and Geneva and 
Paris. The Swiss Post Office has Air Mail agreements covering 
transportation out of the country. In 1920 the .service from Strass­
bourg to Prague with an extra charge of 3 francs per letter, was 
not much used. In 1922, 763 pieces of mail were sent from 
Switzerland to points outside via Air Mail; and in 1923, 2,471 
pieces. In 1920, 247 pieces were sent from Switzerland over the 
Toulouse-Casablanca Air Line and in 1921, 726. In 1922, 4,300 
pieces of mail were sent from Switzerland over the Paris-London 
air route. In addition there were also heavy shipments to Russia 
and the Cairo-Bagdad Air Line. 

The first plane of the Handley Page Transport Company, Lim­
ited, on the London-Paris-Basle-Zurich Air Line reached Basle on 
August 15, 1923, carrying passengers and mail. Thereafter regular 
flights were to be made three times a week. 



HAPTER X I 

CHRO OLOGY OF AERO A TICAL E VE TS DURING 1923 

Jan. 5 

Jan . 9 

Jan. 29 

Feb. I 

Feb. I 

F eb. 6 

Feb. 7 

Feb. 8 

Feb. 9 

Feb. IS 

Feb. 21 

Mar. I 

Mar. I 

Mar. 3 

Mar. 8 

Mar. 8 

Mar. IO 

I Km,= ..... .. . ..... .. 0 .621 mile 
r K ilo= . . . . . . . . . . . . . . . 2.20 Jbs. 

ee Ampli6calion at End of Chronology. ) 

Prof. \ . D. Bancroft of Cornell mvers.ity and Air Service 
pilots make ar tificial rain over McCook Field, Dayton, 0. 
Losing ·ertical control at I ,ooo feet, Lt. James L. Grisham, 

. . .S. brings Bomber safely to earth by using adjustable 
stabiJizer and turning on and shutting off the engines . 
. le:-:: i .Manyrol in Peyret Glider makes record flight at Vau-
ville, France, hrs. 4 min. -o-4 sec. 
Mackay Trophy for outstanding flight of 1922 awa.rded to 
Lts. J. . l\lacready and Oakley G. Kelly, U.S. A.S., for record 
endurance flig ht of " " hr . I min. in 1922. 

Collier eronauticaJ Trophy fo r 1922 awarded to A ir Mail 
erv1 e fo r greatest achievement that year. 
ew Army Airship D -- makes successful test fligh t at Scott 

Field Ill. 
E. D e camps in Dewo.itine Glider makes record altitude gliding 
flight I 787.6 f t. at Biskra, A lgeria. 
\ ·alter Hinton and other- arrive at Rio de Janeiro, Brazil, 
f rom J: • ew York, 5," miles, in roo hrs. 2 1 min. flying time. 
Army airplane carried surgeon to woodsman se.riously injured 
in log jam on Beaver Island, M ich. 
Sadi Lecoin te in • ieuport Delage Sesquiplane makes speed 
record, 2343':3 m .p.h. at Th'larseilles, France. 
De Bothezat helicopter remain in air 2 min. 45 sec. at McCook 
Field, Dayton. 0 . 
Goodyear Tire and Rubber Company delivers to Army Air 
Service TC-r, largest American non-rigid dirigible. 
Brig. Gen. \Vm. Mitchell , Assistant Chief of Air Service, com­
pletes - ,ooo mi. in spection trip by airplane. 
Six Army airplanes in command of Capt. Thomas G. Lamphier 

.S.A.S., leaves San Antonio, T ex., for a flight to San Juan: 
Porto Rico, and r eturn. 
Lt. Frank W. Seifert, _U.S.A.S., Ro~kw~ll Field, San Diego, 
Cal., with Russell M. Otts, meteorologist, m a DH-4-B airplane, 
reaches an al titude of I9,000 ft. while taking lunar radiation 
observations. 
Lawrence B. Sper ry in Sperry "Messenger" plane makes con­
tact with Army DH machine, at Mitchel Field, N. Y. 
New type of Pony Blimp, the A-5, with Maj. H. A. Strauss 
U.S.A.S., as pilot, ~akes. non-stop flight from Dayton, 0., t~ 
Belleville, Ill., 350 mtles, m 9 hrs. 
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Lt. R. Maughan, U.S.A.S ., flies 1 km. at 236.587 m.p.h. in Cur­
tiss-Army Racer a t McCook Field, Dayton, 0. 
Lt. Alexander Pearson, U.S.A.S., makes record 500 km. flight, 
167.8 m.p.h. in Verville-Sperry, with Wright 350 h.p. engine, 
at McCook F ield, Dayton, 0. 
Lt. L. J . Maitland, U.S.A.S., at McCook F ield, makes record 
speed flight in Army-Curtiss Racer, 239.95 m.p.h . 
Lt. H. R. Harris, U.S.A.S., in DH-4-B at Dayton, 0., estab­
lishes world record for I ,ooo km., 127.4 m.p.h. Harris also 
sets record of 114.35 m.p.h. for r,soo km . 
Wright Aeronautical Corporation all-metal pursuit monoplane, 
Wright H-3, 400 h.p. engine, makes initial flight at Curtiss 
Field 
The six U. S. Army Air Service DH planes which started 
from San Antonio for Porto Rico March 3rd, land at Bolling 
Field, D. C., one month later, accompli shing one o f the most 
remarkable flights in the history of American aviation---6,ooo mi. 
Only one minor accident occurred during this long journey. 
Phi Delta Kappa fraternity erects memorial to ·wright Brothers 
at city of Newcastle, Ind. 
Lts. John A. Macready and Oakley C. Kelly, U.S.A.S., in Army 
T-2 Fokker, Liberty 400 h.p. engine, make duration r ecord 36 
hrs. 4 min. 34 sec. at McCook Field, Dayton, 0. In this flight 
also make speed records for 2,500 km. (71.83 m.p.h.), 3,000 km. 
(71.62 m.p.h.), 3,500 and 4,000 km. (70.79 m.p.h.). 
Lt. Rutledge Irvine, U.S.N., makes r ecord weight carrying 
a1titude flight, 2,422 lbs . to u,6o9 ft. over Dayton, 0. 
Lt. H. R. Harris and Ralph Lockwood, U.S.A.S. , make record 
2,000 km. flight, II4.22 m.p.h . in DH-4, with Liberty 400 h.p. 
engine at McCook Field, Dayton, 0. 
U. S. Navy Bureau of Aeronautics develops portable mooring 
mast II5 ft. high for rigid airships. 
Eleven persons marooned and reported starving on South Fox 
Island, 20 miles off N orthport, Mich., afforded relief by Army 
and civilian pilots carrying food and clothing. 
Record for speed for dirigibles established by Army Airship 
TC-1, flying 148 miles, Scott Field, Ill. , to Chanute Field, Ill., 
in two hours. 
Nine seaplane scouts of Atlantic Fleet arrive at Hampton 
Roads, Va., after 7,ooo mi. cruise to Panama Canal Zone. 
Ordnance Department, U.S.A., conducts night bombing tests at 
Aberdeen Proving Grounds, dropping ten 50 lb. bombs from 
8,ooo ft. altiude. 
Wright Aeronautical Corporation starts construction of air­
planes. 
U. S. Navy Bureau of Aeronautics develops smoke screen for 
seaplanes. 
London-Berlin commercial air line opened. 
Ability of airplane to render prompt aid in emergency demon­
strated in Chiriqui, Panama, when a woman w~o was acci­
dentally shot was carried to the Canal Zone hospttal. 
Non-rigid airship AC-1 fli es Sao miles, Langley Field, Va., to 
Scott Field, Ill., in 17 hrs. 24 min., non-stop. 
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. S. A rmy . ir Service and D epart ment of Agriculture sow 
seeds f rom ai rplanes i.n Hawaii. 
Lts. J. A . Macready and Oakley Kelly, U.S.A .S., make record 
non-stop Hight, N e\ · -ork to San Diego, Cal., 2 516.35 mi., i.n :z6 
hrs. 50 min., in Army T-2 Fokker transport, Liberty 400 h.p. 
engine. 
Lt. Chas B. Austin, .S.AS., pilots Loe.ni.ng Air Yacht 300 
miles, M itchel Field, L. I., New York, to Langley Field, Va., 
in 20 hrs., or a speed of 120 m.p.h. 
U.S. A ir Mail Service completes fifth yea r of operations . 
·Maj. Thomas Scott Baldwin, one of earliest pioneers in world 
of aeronautics, o riginator of the parachute and the first man in 
the nited States to descen d in a parachute from a balloon, 
died at Buffalo, l . . Aged 6g. 
Lt. H. G. Crock er, .S.A.S. makes non-stop flight from Gulf 
of Mexico to Canadian border, 1,200 miles, i.n II hrs. 55 min. 
Army airship TC-2 makes 6;/z hr. night flight. 

eromar i.ne i.rways extends V est Indies operations to Porto 
Rico out o f San Juan. 
North Seattle harbor patrol adopts seaplanes for rescue work. 
Two A rmy A ir Service 1artin Bombers transport two bales of 
cotton from _ ugusta Ga., to New Bedford, Mass., r,ooo mi. in 
IO hrs. IS min. 
Lt. M . A. Schur, U.S.N., makes world speed record (72 m.p.h.) 
for seaplane flight of soo km. in Douglas, at San Diego, Cal. 
Schur also establ.ishes world seaplane speed record of 70-49 
m.p.h. for r ,ooo km. 
Lt. H. T. Stanley, U.S.l ., at San Diego, makes world duration 
record of ro hrs. 23 min. sS sec. for seaplane carrying useful 
load of 250 kilos. Stanley also makes world distance record for 
seaplane carrying 250 kilos, 574·7S mi. 
L t. H. E. Halland, U .S.N., at San Diego, makes world duration 
record of 7 hrs. 35 min. 54 sec. for seaplane carrying soo kilos 
usef ul load . Halland also makes world distance record of 466 
m i. for seaplane carry;ng 500 kilos. 
Lt. R. L. Fuller, U.S.- ., at San Diego, makes world duration 
record of 2 hrs. 45 min .. 9 sec. for seaplane carrying I,OOO kilos 
use ful load. Fuller a.lso makes world distance record of 205. 2 
mi. fo r seaplane carrying 1,000 kilos useful load. 
Lt. E. B. Bri:x, U.S._N. , at San Diego, makes world altitude 
r ecord of ro,Sso f t. for seaplane carrying 250 kilos useful load. 
Lt. Fuller, as above, makes world altitude record of 8,438 ft. for 
seaplane carrying 500 kilos useful load. 
L t. E. E. Dolecek, U.S.N., at San Diego, makes world altitude 
r·ecord of 7,979 f t. for seaplane carrying I,ooo kilos useful load. 
Lt. Stanley, as above, makes world duration record of 2 hrs. 
18 min. for seaplane_ carrying r,soo kilos useful load. Stanley 
also makes world alt1tude record of 5,682 ft. for seaplane carry­
ing I ,soo kilos useful load. 
Lt. Halland, as above, makes world duration record of 51 mm. 
for seaplane carrying 2,000 kilos useful load. Halland also 
makes world altitude reco.rd of 4,885 ft. for seaplane carrying 
2,000 kilos useful load. 
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Lt. C. F. Harper, U.S .. r., makes seaplane altitude wor ld reco rd 
in Douglas plane, Liberty 400 h.p . engine, 13,898 ft. over San 
Diego, Cal. 
Lt. M. A. Schur, U.S.N., makes duration seapl ane fli ght, II hrs. 
I6 min. 59 sec. at San Diego, Cal. Schur also makes distance 
seaplane record of 792.25 miles. 
Lt. R. A. Ofstie, U.S. N., at San Diego, in TS seaplane, W right 
1-r, 275 h.p., makes world speed r ecords of I2I.95 m.p.h. for 
roo km. and I2I.14 m.p.h. for 200 km. 
Lt. Longton in Sopwith GN U plane wins Grosvenor Chal ­
lenge Cup race in E ngland. 
First International Air Congress opens in London, E ngl and ; 
450 delegates from 17 nations attend. 
U. S. Army Air Service plane piloted by Lt. Lowell H. Smi th 
refueled in flight over San Diego, Cal. 
Maj. Gen. Mason M. Patrick, Chief of Air S erv ice, at the age 
of 6o, receives "wings" as qualified military a irplane pilot. 
New York-Newport Air Service opens with 3 Loening \ir 
Yachts. 
Zdenke Lhota of Czecho-Slovakia wins Belgium commercial 
plane competition in Avia BH-5 monoplane, A nzoni 70 b.p. 
engine. 
Airships Incorporated, of Hammondsport, N. Y., launches twin 
engined blimp NOME, at Dayton, 0. 
Air Mail service started between New Orleans and Pilottown, 
La. 
Lt. Robert S. Olmstead, U.S.A.S., wins National Balloon races 
from Indianapolis to Marilla, N. Y., 449.5 mi. 
Mrs. Bertha Horchem, of Ranson, Kan., makes r ecord altitude 
flight for women, 16,300 ft. over St. Louis, Mo. 
Wesley L. Smith in Curtiss Oriole leads fl eet of planes with 
Dempsey-Gibbons fight pictures, Shelby, Mont., to New York, 
2,040 mi. in 40 hrs. 
Dedication Wold-Chamberlain Twin Cities Airport, M in­
neapolis-St. Paul. Ninety aircraft participate. 
Frank T. Courtney wins King's Cup race at London, England, 
in Siddeley Siskin pursuit plane "Jaguar," 325 h.p. engine, &lo 
mi. in 5 hrs. 25 min. 20 sec. flying time. 
Lucien Coupet wins light plane race at Paris, in Farman 
machine with Salmson r5 h.p. engine. 
Lt. R. L. Maughan, U.S.A.S., in Curtiss Army pursuit plane 
flies from Mitchel Field, L. I., N. Y., to Rock Springs, Wyo., 
1,930 mi. in IS hrs. elapsed time. 
Eddie Stinson in J L-6 monoplane and two passengers makes 
non-stop all night flight from Chicago to New York, 750 mi. 
in 8 hrs. 31 min. 
Airplane transport mine rescue apparatus and crews from Bir­
mingham to Carbon Hill, Ala., 6o mi. in 46 min. 
New York City photographed from the air by Fai rchild Aerial 
Camera Corporation. 
International Flying Exposition opened at Gothenburg, Sweden. 
Lawrence L. Carter wins Eighth English Aerial Derby at 192.4 
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m.p.h. over 200 mi. course in Glo ter plane, " ·apier Li01~," 450 
h.p. engine. 
Airplane fores t fire pa' rol sta r ted over t imber tracts in northe.rn 
Idaho. 
U . . Air Ma il er vice conduct successful night flying tests 
between Chicago and Cheyenne, \<\ yo., flying 7,500 mi. at night. 

. S. A ir Ser-vice tests Barling Bomber, world's largest airplane, 
at McCook Field, Dayton, 0. 
Lts. ' . \ . Stevens an d ]. A. Macready, U.S.A.S., fly 8,000 mi. 
and take 1,700 aer.ial photographs over \ estern states. 
Ale.xis Manyrol at VauviJie France, makes light plane record in 
Peyret machine. 
Lts. Lowell H. mith and J. P . Richter, U.S.A.S., make world 
record endurance flight 37 brs. 15 min. 14 sec. over Roch.·well 
F ield, an D iego Cal. refueJing D.H . plane in air. On this 
flight mith and R ichter also establish world records for 5,300 
Jan . (3,-9 . 6 m i. ) ; and world speed records as follows: roo 
km. 87.59 m.p.h. · - OO km. 88-41 m.p.h .; sao km., 8g.15 m.p.h.; 
r,ooo km., 8g.82 m.p.h.; 2 ooo km., 89.48 m.p.h.; 2,500 km., 88.72 
m. p.h.· 3,000 km. a .rs m.p.h. ; 3,500 km., 88.34 m.p.h. ; 4,000 
km . 88.23 m.p.h.; 4 -oo km. 88-45 m.p.h.; 5,000 km., 88.55 m.p.h. 

av-y rigid ai rs.hip /u?llalld.oah' launched at Lakehurst, 
X ]. NaYa1 . ir tation, using helium gas for first time in 
rigids. 
U . S. A rm) Air Service planes bomb battleships "Virginia" 
and " ew Jersey'' off Cape Hatteras. "New Jersey" sunk in 
7Yz min. by bombs dropped a t 6,ooo ft . altitude. The "Virginia" 
sank in 4 min. 
F rench dirigible Di.:r:mud ' fli es 4 soo mi. in record endurance 
Bight, in n8 hrs. 41 min. 

unique cross-country fli ght McCook Field, Dayton, 0. to 
Boston, !!:ass. made by Lt. A lbert F. H egenberger, pilot and 
Bradley Jones navigation engineer, the greater part of the 
aerial journey being made completely out of sight of land, due 
to heavy fogs. Ship was flow n at ro,ooo ft. , navigation instru­
ments being used ent irely. 
Boston, Mass., airport dedicated. 
Sixteen ~aval planes flying at r6,ooo ft. altitude used at San 
Diego to obtain photographs of total eclipse of sun. 
U. S. S. ai rs.hip "Siuma~:doaN' visilis New York. 
Start of International Balloon Race for Gordon-Bennett Cup 
from Brussels, Belgium. Won by Lt. Demuyter, of Belgium, 
1,155 km. in 2 1 hrs. 
F rench rigid airship "Dixm1ide" makes duration flight of n8 
hrs. 14 min. in France. 
Lt. David Rittenhouse, U.S.N., wins Schneider Cup Race for 
seaplanes at Isle of Wight, England, at 177.38 m .p.h. in Curtiss­
Navy Racer with Curtiss D-12, 46o h.p. engine ; world record 
for roo and 2 00 km. Lt. Rutledge I rvine, U .S.N., second with 
similar plane and engine. 
National Aeronautic Association of U .S.A. holds annual con­
vention in St. Louis, Mo. 

---
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Goodyea r Ti re and Rubber Company acq uires Zeppelin rights 
for manu facture of rigid airships. 
Second Na tiona l ir Institute of Aeronautica l Chamber o f 
Commerce held at St. Louis, ofo. 
U . S. S. "Shenaudoah" makes 2,200 mi. fli ght, Lakeh urst, N. ]. , 
to St. Lou is, and return in 47 hrs. 49 min. 

ational irplane Races held at St. Louis, Mo. 
Lt. A. ].\ 'i ll iams, U.S ... , in Navy-Curti ss Racer, makes record 
IOO km. (243.8r m.p.h.) and 200 km. (243.67 m.p .h.) fligh t, 
winning Puli tze r Trophy Race at St. Louis, Mo., at 243.67 m.p.h . 
Lts. Victor E. Bertrandia s and Kenn eth Garrett, U.S.A.S., fly 
from New York to Seattle, Wash., an d return ; 6,soo mi. in 
83 hrs. flying time. 
L ight plane meet at Lympne, England, w ith 28 ent ries, winne rs 
flying 87.s miles on a gallon of gasoline. 
F rance F ield-Balboa T ranscontin ental A ir Mail Service on the 
Panama Canal Zone inaugurated. Daily flights scheduled for 
deli very of mail, the fli ght from Atlantic rto P acific Coast and 
return requiring less than so minutes . 
Two F -s-L seaplanes return to Pensacola, Fla., after over-water 
flight to St. Louis, via ' ew Orleans. 
C. ] . Zimmermann ri ses I3,SOO ft. with six others in Aero­
;Inarine metal hull fl ying boat, with Liberty engine. 
Lt s. Lowell H . Smith and J ohn P. Richter in DH -4-B Special 
fly from Canadian to Mexican border, 1,280 mi. in I 2 hrs. I3 
min. 40 sec. refueling in air three times. 
Fifth session of International Commission fo r Aerial - aviga­
tion held at Rome. Italian A ir Ser vice presents a irplane spec­
tacle with 262 planes and 4 dirigibles. 
Lt. H. R. Harris, U.S.A.S., in Barling Bomber, 6, 400 h.p. 
Liberty; Dayton, 0., es tabli shes wo rld duration r ecord of 1 hr. 
19 min. 11.8 sec. with useful loads of 2so, sao, I,OOO, r,soo, 2,000 
and 3,000 kilos (6,612 Jbs.). H arri s al so establishes altitude 
record for last weight o f S.344 lbs. 
Sadi Lecointe in Nieuport Delage plan e, "Hispa.no," 300 h.p. 
engine, makes world altitude record at Issu-les- iVIoulineaux, 
France, 36,SSS ft ., breaking record made Sept. 28, 1921, by Lt. 
]. A. Macready, U .S.A.S ., in Lepere biplane, supercharger Lib­
erty, 400 h.p., 34,so8 ft. over Dayton, 0 . 
Adjt. Bonnet in N ieuport-Delage biplane wins Lamblin Cup for 
French aviators over Paris-Strassbourg course, 74S mi. at 122 
m.p.h. 
Lts. F. 0. Rogers and H. D. Palmer, U.S. M. C., arrive at ·wash­
ington, D. C., after 8,600 mi. flight in two DH-4-B planes 
from Haiti to San Francisco and r eturn to W ashington without 
a forced landing. 
Lt. A . ]. Williams, U.S.N., in Curtiss- -avy Racer, Curtiss D-12 
engine, makes world speed record for 3 km. course, 266.59 
m.p.h. at Mitchel Field, Long Island. Lt. Harold ]. Brow, 
U .S.N., in twin plane, ·establishes on one flight of the four 
required a speed mark of 274.2 m.p.h. 
Air Carnival at Mitchel Field, L . I., New York, for benefit of 
Army Relief Society. 
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L t. . J. "Will iams, .S.N., in Curti ss-Navy Racer, climbs 5,000 
ft. in r min., bel ieved to be world record . Best previous re­
por ted climb, 2 ooo ft. in I m.i.n. 
:h:e.llj Field, San · ntonio, T e..,.-Scott F ield, Belleville, Ill., sector 
o f fodel A ir way put into operation . 
Ae romarine aU-metal flying boat launch ed at Keyport, N. J . 
P esca ra helicopte r fl ies maximum height, 6~ ft. 
1\L F. Laporte iJl France makes record al ti tude flight with 
FB fl ying boat 19,024 f •. 
Lt. J ohn . Macready, .S. A.S., in attempt to regain the world's 
al itude r ord forced to land after r hr. 28 min. in air. 
H e reached au altitude of 3- ,000 ft. 
Four Marin e Corps av iators fini sh second largest flight, 10,953 
mi . from P ort au Prince Haiti to Pacific Coast and. return. 
Lawr ence B. perry, one of the foremos t and brilliant figures 
in American avia tion, and a Governor of the Aeronautical 

ham ber of ommerce drowned in attempting flight over the 
Eng lish Channel . 
T he -Oth anni ve.rsa ry of the fir st Hight of an airplane was 
marked at Dayton, 0 . Or, ille \\rig ht was the recipient of 
man) cong ratu lations and a banquet was tender ed in his honor. 
M r. \ r ight was p re e.nted with a bronze medal by the -ational 

eronaut ic A ssociation. 

OTTO CI!" T R \ N P ORTED BY A IRPL AN E 

In 1923, fo r the fi rst time in history cotton was transported 
through air from the field where it is grown to the mills where it 
is made into doth and thence di rect to the consumer. T his event 
was m ade po ible through the co-operation of the Army Air Service, 
t he Board of Commerce of Augusta Ga., the vVamsutta Mills of 
New Bedfo rd and the eronautical Chamber of Commerce of 
America. The Aartin Bombing Airplanes left Augusta at 4 :45 A . 
M. J Lme 4th with two bales of cotton consigned to the vVamsutta 
Mills at New Bedfor d. They arrived at New Bedford at 4 :39 P .l\I . 
actual flying t ime fo r r ,ooo miles being ten hours and fifteen min­
utes. I mmediately the raw cotton was rushed to the \ iV amsutta 
M ills wher e it was prepared for weaving on the looms. Ne..·<t morn­
ing the two planes took off from New Bedford at 5 :45 A.M. arr iv­
inrr in Washington at noon. The occasion for this historic fl ight was 
br~ught about by the Shrine_ Convention in ·washington. T he flyers 
carried as souvenirs Mason1c aprons made by the vVamsutta Mills 
from Geonria cotton, delivering them in record time. vVhile wait-

o . . 
ing at N ew Bedford, the flyers were entertamed at a dmner pre-
sided over by Oliver Prescott, President of the Wamsutta Mills. 
The Aeronautical ChamJ:?er of . Commerce was represented by its 
first president, Grover G. Loenmg. 
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LrEUT. R. L. MAUGHAN's DAw N-To-D u K FLIGHT 

When, on July rgth , L ieut. R u ·ell L. Maughan , U .S . .S ., made 
his second attempt at a Dawn-to-Dusk F l.ight across the Continent 
in a Curtiss pursuit plane, a tnetropolitan newspaper commented as 
follows: " Failure? A flight of I ,925 miles in I3 hours elapsed. A ll 
that is necessary to realize the start ling progress in aviat ion is to 
contrast this 'failure' of today with the 'successes' of yes terd ay." 

Maughan, former holder of world's speed records for 200 kilo­
meters, closed course, and I k.ilometer straightaway, and winner of 
the I922 Pulitzer Race, made two attempts. On hi s first, July gth, 
a good landing at St. Joseph, Mo., was made bad by the strolling of 
a cow into his path. On the second an accessory difficul ty forced 
discontinuance at Rock Springs, vVyo., at 5 :o8 p.m. Mountain time. 

Maughan took off from Mitchel F ield, New York, at 4 :o8 a.m. 
Eastern time, on July Igth. His aim was to do something which 
a few years ago would have been impossible under a ny circum­
stances-fly from ocean to ocean in a fighting plane, and that from 
daylight to dark of the same day. He made his first lap of 570 miles 
to Dayton, 0., in 4 hrs. 27 min., flying most of the time at 155 
m.p.h. Breakfasting and refueling, he took the air at 8 :53 a.m. At 
I I :25 he reached St. Joseph, Mo., having covered I ,I40 miles, or 
nearly half the distance. He was off again at I2 :03 for Cheyenne, 
Wyo., where he landed at 2 :32 p.m. Mountain time. An oil leak 
troubled him, and he suffered also from nausea, but he determit~ed 
to keep on. Hastily soldering the leak, he hopped off at 3 :27 p.m. 

From Mitchel Field to Cheyenne is I,68o miles. His average 
speed for this distance was I35.6 m.p.h. For the next 245 miles, 
to Rock Springs, Maughan's speed jumped to and remained at 170 
m.p.h. He had gotten some distance beyond Rock Springs when 
oil trouble forced him to return and land. H e was within 645 
miles of his goal. 

Frank H. Russell, Vice-President of the Curtiss Aeroplane & 
Motor Company, designers and builders of the plane, in interpreting 
the significance of the attempt, just before Maughan made his second 
trial, said : 

"When the W~r ended, we turned our attention to what must be the 
key to all military aviation-the pursuit plane. We developed the fastest 
plane in the world. But that wasn't all. The strategic problem, so far as 
the United States is concerned involved the necessity of getting this fastest 
pursuit pla~e in sufficient numbers to any point on either seaboard or either 
boundary, where they might be needed. As pursuit planes were then, their 
c;;ruising radius was not over 300 miles. That meant that adequate forces of 
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pursu.it planes should be sta tioned every three hundred miles all round the 
ri ng. \ Vhe.n they came to figure that up in terms of annual appropriations 
it was congressional ly impossible. So we turned to the development of a 
pur uit plane tha t could be stationed at some centra.! point and dispatched 
as the need arose to the poin t where need ed, a rriving there ready for flight." 

That expre_ es the real rea:::.on back of Lieut. Maughan's flight. 

- IRPLA £ BOMB BATTLESHIPS 

In the ummer of 19- I ( ee ' rcraft Year Book 1922) it was 
f-i r t d monstra ed that battle hip could be sunk from the air. The 
- rm ir rvice a ttacked and quickly sank, one after the other, 
a fleet of urrendered e.-..;:-German war vessels, anchored off Cape 
Hatte ra . 

On September - th, 192 the rmy ir Service, in pursuance 
of the re ponsib.ili ty for coast defen-e, with which it is charged 
b law undertook a second demonstration, or, as it was officially 
termed, "bombing e...xercises, ''herein the obsolete A merican battle-
hip ew I rsey and Virginia. were made the target. 

The 19-3 bombing, like that of 1921, v...as presePlted by the "VIl ar 
Department in uch a manner a - to avoid recurrence of the con­
troversy a to the super iori _, of air power over sea po·wer. Never­
thele , the mi ion with which the Army bombers were charged 
was the sinking of surface capital ships. The facts were in them-
e1ve ufficieo ~ upon which to base a conclusion. The N tnu I erse·y 

and the -i·rginia were anchored r6 miles off Cape Hatteras, just 
south of D iamond hoal Light. The day was clear. Clouds "ere 
at ro ooo feet. The condemned ships were surrounded by a circle 
of m ine planters and destroyers, while reaching toward Cape H at­
teras, for use in case of emergency, was another column of de­
stroyer . T he official party was on board the Army t ransport S t. 
M ih:iel. It included General Pershing, General P atrick, Admiral 
ShoemaJ,:er and General Coe, in addition to some half hundred new -
paper corre pondents, news photographers, and representatives of 
Congressional and civil life. Brigadier-General Mitchel, Assistant 
Chief of Air Service, was in immediate cl1arge of the attack, as wa 
the ca:::.e also in the demonstrations in rgzr. He was in the air 
constantly, directing operations from his plane. The 19th A irship 
Co. had the airships D-3 and TC-2 6,ooo ft. overhead. Four or five 
photographic planes were a!so in the air. . 

The scene of the bombmg was 180 tmles from Langley Field, 
Hampton, Va. In order the better to simulate war-time conditions, 
the Second H eavy Bombardment Group-the only group of its kind 
in the Service, and at that far under authorized strength-estab-
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li·shed an emergency airdrome on the coast at Cape Hatteras, where 
two officers and fifty men, with supplies, etc. , were stationed. 

The type of airplanes used throughout the exercises was the 
Martin Bomber and the bombs ranged in size from 6oo lbs. to 
z,ooo. The first a-ttack began at 9 A .M., when six Martin Bombers, 
under command of Lieut. Austin, appeared at an altitude of I I ,ooo 
ft. They had flown direct from Langley Field. Each Bomber 
carried four 6oo-lb. demolition bombs. The explosives were r e­
leased from between ro,ooo and r r,ooo ft. Eighteen were dropped, 
of which a number were for sighting purposes. Of the total, two 
were "duds." There were four direct hits, two of these exploding 
simultaneously. Three other bombs, including two "duds," dropped 
within the zo-ft. zone, any one of which under war conditions would 
have been fatal to a capital ship. Seven destructive hits out of 
eighteen bombs dropped gave a percentage of 40, which is much 
higher than any record ever yet officially announced. 

The second ·test was conducted by seven Martin Bombers under 
Captain Harvey, each carrying one z ,ooo lb. bomb. This flight came 
from the temporary base at Cape Hatteras. The bombs were re­
leased at 6,000 ft., but all fell zoo yards astern. Following thi s 
attack, however, the New Jersey in spite of the fact she was 
equipped with 33 water-tight compartments, began to li st di stinctly 
to port. There was visible to the observers a huge hole torn in her 
side amidship and a gash aft of the stern fighting mast. 

Lieut. Crocker, commanding another flight of seven Martin 
Bombers, each carrying two I,Ioo lb. bombs, attacked from 3,000 
ft. The first bomb was dropped at I I :54 A. M., but contrary to 
the expectations of the party on board the St. Mihiel, was di­
rected not at the New Jersey which was already in distress, but at 
the Virginia. 

There was much interest in the Virginia aside from the prac­
tical demonstration of the theory of air bombing. It was the Vir­
ginia that served as Admiral Evans' flag ship on his historic trip 
around the world "with the American fleet during the Roosevelt 
administration. Both the Virg·inia and the New Jersey were 
completed in 1904, or practically the same time when the Wright 
brothers were publicly demonstrating what they had proved in prac­
tical flight on the sand dunes of North Carolina, December 17th, 
1903. Each was of r6,ooo tons displacement and each cost 
$6,Jr8,ooo. 

The fourth bomb dropped by Lieut. Crocker's squadron hit 
squarely on the stern of the Virgi.nia just aft of the firing mast 
and penetrated the protective decks, as was indicated by photographs 
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taken at that instant. column of smoke shot for r,ooo or r,soo 
feet and when th i cleared awa) it was seen what terriJic destruc­
tion had been inflicted. Both masts and all three stacks, together 
with accompanying super:>tructure, had been swept aside. Nothing 
remained standing above deck except the crane and the turret. 
_\11 the rest was junk. 

Shot five and six fell to port and starboard. N umber seven 
f!"razed the ta.rboard side and plunged deep into the water, directly 
alongside of the hip. This provided the fatal blow, as an under­
water ~'Cplosion ha a far more crushing effect upon the hull of a 
ve::. el. Instantly the V·irg1:ni began to list, and as it was ap­
parent that he was soon to go down, only thirteen bombs were 
dropped. In four minutes she was unde.r the water, making the 
period of her actual inking only 26 minutes from the time the 
first bomb was dropped. 

Further attacks were suspended unti.l 3 :30 in the afternoon, 
when another flight of seven Martin Bombers, each carrying one 
2,000 lb. bomb dropped their cargo 3',000 feet over the New 
J f!'r sey. None, however, fell in the direct danger zone. At 4 :oo 
P. L two Mart in Bombers, each car ry ing I,IOO lb. bombs and flying 
at about the same altitude, attacked. Bomb number three feJI 
directly a.longside the e J ersey, plunged far under the water 
and resulted in a fatal explosion. Seven minutes from the time 
bomb number three dr opped the A ew Jersey had turned over, 
first on her side, then keel to -the sl7, just as the Virg£nia had 
done and went down. 

In a statement issued to the press, General Pershing declared: 
"The results of tbe test again demonstrate the utility of aircraft in coast 

de fense operations. . . . . Our Air Service is to be congratulated on the 
splendid showing made at these exercises." 

ScHNEIDER CuP RACE 

T he international race ior the Schneider Maritime Cup, flown 
ofi Covves, I sle of \'\ ight, England, on September 28th, was won 
by Lieut. David Rittenhouse, l!.S.N., in a Curtiss-Navy seaplane, at 
a speed of 177.38 m.p .h. L1eut. Rutledge Irvine, also flying a 
Curtiss-Navy seaplane, was sec_o?d at 173.46 m.p.h. The only other 
contestant to fin ish was the Bntlsh entry, Capt. H. C. Biard, whose 
Supermarine flying boat made I57-I7 m.p.h. 

The United States Navy entered four seaplanes. Great Britain 
entered three and France four. Italy was to have entered two, 
but both were withdrav.rn a week before the race. Of ·the British 
entries, the Sopwith-Hawker. biplm~e, with 450 h.p. Napier engine, 
was crashed by its pilot, Fbght L1eut.. Longton, dulling test as a 
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land machin/ The Blackburn ({P ellett/) 450 h.p. Napier, wa 
crashed by its pilot,Mr. Kenworthy, during navagability trials . Of 
the French entries, one CAMS, 300 h.p. Hispano Suiza foul ed a 
mooring line. One of t he Latham flying boats, with two 400 h.p. 
Lorraine-Dietrich engines, had engine trouble. T he other, piloted 
by Lieut. Benoist was crashed on arriving at Co\-ves. 

The American entries-in addition to the Curtiss-Na, y sea­
planes, included one TR-3-A) built by the N aval A ircraft Factory, 
and one Navy-Wright-2, built by the W right A eronautical Corp. 
The TR had a Wright E-4, 265 h.p engine, and the N J;V had one 
Wright T-2, 650 h.p. engine. The N avy-Wright Racer was piloted 
by Lieut. A.W. Gorton, U .S.N. It has a wing span of 28ft. , height 
of II ft. 70 in. and length of 28 ft. 40 in. It is a biplane, wi th 
twin pontoons. It has wing type radiators and three-bladed dura­
luminum propeller. The TR uas built by the Navy for scouting 
purposes. 

The Curtiss-Navy seaplanes are the same ships which, as land 
planes, won the Pulitzer Race of I92I, and fini shed third and 
fourth in the I922 race. Practically the only change was the sub­
stitution of pontoons for wheels and the installation of the Curtiss 
D-12) 400 h.p. engine. It is equipped with the Curtiss wing radiator 
and the Reed duralumin propeller. In trials at Port vVashington, 
before being shipped to England, both planes recorded speeds of 
around I94 m.p.h. 

The Navy-Wright in preliminary flights was checked at I94 to 
I97 m.p.h. Unfortunately, however, during the navigability trials, 
the Navy-Wright suffered a broken propeller blade, which tore the 
pontoons and thus forced a bad landing. 

Irvine was the first to take off in the race, followed by Ritten­
house. The TR) piloted by Lieut. F. W. Wead, was scheduled to 
start third but did not get off. As Irvine completed his first lap, 
Biard, in the Supermarine, took off. The next and last starter 
was the Frenchman Hurel in CAMS-38. Hurel had engine trouble 
and was out in the second lap, but as his speed was only I30.4 
m.p.h. he would not have been a serious contender. The Britisher 
stayed throughout, but at a speed which left the race actually one 
between Rittenhouse and Irvine. Here are the performance figures: 

NAVY-CURTiss RAcERs EsTABLISH NEw WoRLD STRAIGHTAWAY 

SPEED RECORD 

At Mitchel Field, L. I., on November 2nd and 4th, Lieuts. A. J. 
Williams and Harold J. Brow, U .S.N., winners of first and second 
places, respectively, in the I923 Pulitzer Race, flew their Navy-



PERFORMANCE FIGURES OF SCHNEIDER CUP RACE, 1923 
1st Lap 2nd Lap 3rcl Lap 4tlo Lap 5ll• Loft Tow / Moat• 

Tim8 T1m o Ti·ma T i111 o Titllo T 11n o Tim a SJwntl 
Country No. Pilot m .s. mi./hr. 1/LJ. mi./hi' . ttk.S . mi./hr. m .s. mi./hr. 11o. s. mi. fhr . h.m. s. mi. /hr. 

America ......... .. 3 Irvine ....... 15-27 ~ 166.25 14-43 174.6 14-42 174.8 14-43 174.6 14-2 9~ 177.3 1-H- sa 173.46 
" 4 Rittenhouse .. 15-06% 170.1 14-22 Ji 178.B 14 -24 ~ 176.2 14-22% 178.8 14-ll 181.1 1-12-26 177.38 

Great Britain .. .... 7 Biard . ....... 17-11 U 149.5 1 6- 13 ~ 158.3 16-12 % 158.6 1 6 -09 ~ 159.0 15-59 160.8 1-2 1-46 157.17 
France ..... .. ..... 9 H urel ....... 19-42 ~ 130.4 

WIN NERS OF THE SCHN .EJDER CUP R ACES, 1914-1923 

SJ1eed 
mi./ 111' . 

(1~ 111. I hr.} 
44 -7 

(72) 

Wi1merof 
Cup 

Name of 
Pilot. 

Year Place Ty pe of Plane 
1913 Monaco .... .. . ... . .. .. Deperduss in fl oat monoplane 

Motor 
;nome 

TOO h.p. 
1914 Monaco . . ......... .. .. Sopwith float biplane Gnome 

IOO h.p. 
1919 Bournemouth, England .. Savoia biplane flying boat Isso ta-Frash. 

200 h.p. 
1920 Venice, Italy . ... . . ... . . Savoia biplane flying boat An sal do 

450 h.p. 
1921 Naples, Italy .. .. .. .. . . Macchi biplane flying boat Fiat 

300 h.p. 
1922 Naples, Italy .. - ...... . . Supermarine biplane flying boat Napier-Lion 

450 h.p. 
1923 Cowes, England .. . .... Navy-Curtiss float biplane Curtiss D-12 

465 h.p. 

• ranee P revost 

55-3 E nglan d Howard P ixton 
(8g) 
124.9 No award Janella 

(201) 
102.5 Italy Ed. Bologna 

(165) 
II7.4 Italy De Briganti 

(I8g) 
146.5 England Capt. H. C. Biard 

(235) 
177.38 United States Navy Lt. D. Rittenhouse 
(328) 

g 
~ 
0 
z 
0 
l' 
0 

~ 

1\) 
VJ 
VJ 
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Curtiss Racers ever a marked straightaway, three-kilometer course 
in successful at';"cmpts to lower the world speed record. 

The previous record was held by Lieut. Russell L. Maughan, 
U.S.A.S. It was 236.58 m.p.h. made at Dayton, 0., in the Army­
Curtiss Racer in which he won the 1922 Pulitzer Trophy. In two 
days' trial-November 2nd and 4th-Williams and Brow four 
times exceeded Maughan's figure. Maughan's record had been made 
over a r kilometer course. 

The speed trials were held under the rules of the Federation 
Aeronautique International, and were observed officially by Major 
W. N. Hensley, Jr., Commandant, Mitchel Field, and by C. F. 
Schory, representing the Contest Committee of the National Aero­
nautic Association. Rules established provided for four flights, two 
with, and two against the wind. The course was electrically timed. 
It extended from the southeast corner of Mitchel Field to the 
northwest corner of Curtiss Field. Five hundred meters beyond 
each control, observation posts were established to see that the pilots 
did not dive, and thus artificially increase their speed. Furthermore, 
they were required to fly no higher than so meters, or about r64 
feet. 

On the first day Lieut. Brow made 257-42 m.p.h. Williams 
going up immediately after registered 258.6r. Williams had no 
sooner landed than Brow was again in the air and the electrical 
timing device reported a speed for him of 259.15 m.p.h. \ i\Tilliams 
wanted to go up a second time but was prevented by the lateness 
of the hour. · 

On November 4th Williams went up first. Twelve times he 
covered the course. His best fo11r consecutive trips were the 5th, 
6th, 7th and 8th, which gave him an average of 263.3 m.p.h. and 
thus set up a new world record. 

Brow returned to the contest, but flew the course only four 
times. On his last flight he traversed the three kilometers in 24.4 
seconds, ·Or a speed of 274.2 m.p.h. His average for the four trips 
was 265.69, or about two miles an hour faster than Williams. 

Once. again Williams took off. From an altitude of 9,000 feet, he 
came down, .straightened out his plane in ample time to observe 
the rules of the sao meter posts, and covered the course hardly more 
than 30 feet abov~ the ground. Back and forth he flew six times. 
On his fifth trip his speed was 266.4 m.p.h. On the sixth trip, 
despite the approach of a squadron of Martin Bombers coming in to 
participate in the air carnival the following Sunday, Williams in­
creased his speed to 268 m.p.h. flat. His average worked out at 
266.6 m.p.h. 
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Li eut. Walter :'dill er, U. S . r\. S., whose Arm y-C ur tiss Racer was fift h in th e S t. Lo ui s P uli tzer Race. Ri,r;hl-.-\rrny­
Curti ss R ace r No. so, piloted by Lieut. ]. D . Corkill e to sixt h pbcc.- P hotos by U. S. Air Se rv ice. 
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T he followin o- table how the time and speed by the two pilots 
on ovember 4th : 

A ttempls 

3 
4 

3 
4 

I 

3 
4 

\ • ILLlAMS-FIR T FLIGHT 

S econds per L g 

- .0 
_- .o 
26.2 
24· 

verage speed, 26 .J mi./hr. 

BROW 

26.2 
-s.o 
2.).5 
- 4-4 

A verage peed, 26.:;.6g mi./hr. 

\ VILLLUIS- ECO~-n FLIGliT 

2.).5 

.).0 
:2 - .2 

2 .).0 

Average speed, ::?66.6 mi./hr. 

Speed 01~ L eg 
(mi.! far.) 

258.1 
268-4 
256.2 
270.5 

zs6.2 
268.4 
WJ.I 
274.2 

26J.I 
268.4 
266-4 
268.4 

RESOLUTJO TO THE MEi\IORY OF LAWRENCE B . SPERRY, ADOPTED 

BY THE BoARD o F GovER XOR OF THE AERONAUTICAL 

CHAMBER OF COM MERCE 

The fol lowing re olu ion of affec tion and respect to the memory 
of Lawrence B. Sperry ha- been adopted by the Board of Governors 
of the Aeronautical Chamber of Commerce of America, of which 
Board Mr. Sperry was a member: 

"REsoLVED : That we. the Officers and Governors of the Aeronautical 
Chamber of Commerce of America, on behalf of the members of said organ­
ization and as representatives of the aeronautical industry, desire to express 
to the family and friends of Lawrence B. Sperry our deep sympathy and be­
reavement over the loss of our f riend, associate and counsellor. 

"The art and science of aviation, representing as it does the mechanical 
mastery by man over the most difficult and stubborn forces of nature, is 
requiring fo r its ultimate achievement sacrifices that are indeed hard to bear­
none more so, however, than the loss of LAWRENCE SPERRY, with all his name 
leaves as a stimulating example of the highest order of progress, skill, in­
tegrity and enthusiasm. 

"The world has lost another great genius and pioneer in aviation whose 
sacrifice, however, strongly fixes the determination of his a-ssociates in avia­
tion and pal"ticularly those who had the advantage of being associated with 
him on this Board to achieve mastery of the elements that have · caused 50 
great a loss." 
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33 OuT oF 42 WoRLD REcoRDs 

Of the thirty-three world records, twenty-tvvo are credited to the 
Naval Bureau of Aeronautics and eleven to the A rmy A ir Serv ice. 
Of the twenty-two by the Navy, three-the world's fastest speeds­
were made in land planes. The outstanding records in speed were 
266.s9 miles an hour for 3 kilometers ( 1.864 miles) ; 243.8I m.p.h. 
for IOO kilometers (62 .14 miles) and 243·.67 m.p.h. for 200 kilo­
meters ( I24.27 miles), all made by Lieut. A. J. Williams, U.S.N., the 
first on November 4th at Mitchel Field, Long I sland, and the other 
two in the Pulitzer Race at St. Louis, October 6th. L ieut. David 
Rittenhouse, U.S.N., on September 28th, at Cowes, England, es­
tablished a new world speed record for seaplanes of I77-38 m.p.h. 
He \VOn the Schneider Trophy from French and English competitors. 

The Army Air Service achievements are notable for having 
been made mostly with obsolescent craft improved and operated 
with greater skill. Records for sao, I ,OOO, r,soo, 2,000, 2,SOO, 3,000, 
3,soo, 4,000, s ,ooo and s,300 kilometers were made at Dayton, 0., 
and San Diego, Cal. They were accomplished, for the longer dis­
tances, through refueling in full flight, a gas tank plane passing the 
new supply through a hose to the lower ship. A world's duration 
record of 36 hrs. 4 min. 3I sec. was made over Dayton, 0 ., April 
I6-r7, by Lieuts. Oakley Kelly and J. A. Macready, U.S.A.S. But 
Lieuts. Lowell H. Smith and J. P. Richter , U.S.A.S., on August 
27-28 at San Diego, Cal., established a new duration record of 37 
hrs. IS min . 43.8 sec. This was made in an Army observation plane, 
seven years old in design, refueled in fli ght. Another performance 
by the Army Air Service which, although not a record, constituted 
an unrivaled performance, Lieut. Russell L. Maughan, U .S.A.S., on 
July I9, flew 1,925. miles, Mitchel Field, L. I.-Rock Springs, Wyo., in 
a new type pursuit plane. He made three stops. His elapsed time 
was IS hours, or an average of nearly 130 miles an hour. 

Of the eighteen oth~r records established by the Navy, three cov­
ered distance with seaplanes or flying boats, one a duration of I I hrs. 
I6 min. 59 sec., another altitude of I3,898 feet, and the remainder 
special performances in speed, duration and altitude with added 
weight. 

In the case of both the Army and the Navy, every record was 
made with a plane and engine American in design and manufacture. 

FAcTs ABouT ARMY AIR SERVIcE's RouND THE WoRLD FLIGHT 

Although not begun until I924, the Round the World Flight of 
the U. S. Army Air Service was planned and charted and the 
Douglas World Cruisers were actually flown in I923. For this rea-
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on as well as through a de ire to as i t Year Book subscribers 
intel ligently to follow the progress of the flight as noted in the daily 
press, the following fact are given : 

p "RPOSE OF TRE FLIGHT 

The purpose of the Un ited State- Ai r Service in attempting to 
fly around the world is to point the wa · f or all nations to develop 
aviation commercially and to ecure for our country the honor of 
being the fir t to encircle the globe en irel · b\ air. The experience 
thus gained and the information gathered "' iU be app lied toward 
making \merica the leading power in t he peace-time application 
of flying. 

D ATE OF START A 1 0 ITI NERARY 

The e-xpedition started from Santa Monica (Los Angeles) , Cal. , 
March r7fh, 1924. The itinerary measures between 25,000 and 
z6,ooo miles. 

FIRsT DrvJSJON 

Statute 
Miles 

*Seattle, \ · ash. . .... .... · · · . · . · ·. · ....... . .. . . . ..... . ..... . 
Prince Rupe.rt, B. C. . · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . 6so 

tSitka, Alaska .... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . 300 
Cordova, A laska ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ...... .. 475 
Seward, Alaska .. · .. · · · · · · · · · · · · · · · · · · · · · · · · · . · ·...... . . . . 135 
Chignik, Alaska ... .. · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · ........ 450 

*Dutch Harbor, Unalaska, Alaska . .. .. . .. .. .. . ... . . . .... . ... 400 
Nazan, Island of Atka . . · · · · · · · · · · · · · · · · · · · · · · · · · · . ... .... 350 

t Chicagoff, Island of Attu · · · · · · · · · · · · · · · · · · · · · · · · · · .. . ... . . 530 

SECOND D IVISION 

Kashiwabara Bay, Pararnushiru, Kuriles ......... . ... .... ... 86o 
Bettobu, Yetorofu, Kuriles . . ... ..... .. ... . . ....... ........ 510 
Minato, N . E. Coast Honshu, Japan . . . ... .. . .. ............. 475 

(Aornori to be used as Supply Base) 
Kasumiga U ra, Japanese Air Station ..... · : .... . . .. .. .. .... 395 

*(Yokohoma to be used as Supply Base) 
Osaka, Japan, Japanese Air Station. . . . . . . . . . . . . . . . . . . . . . . . 36o 
Kagoshima, Kyushu, Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38o 

t(Nagasake to be used as Supply Base) 

THIRD DIVISION 

tShanghai, China .. .. . ..... . .......... . .......... . ........ . 
Amoy, China . . · · · · · · · · · · · · · · · · · · · ..... . .................. . 
Hong Kong, China .. · · ... : ............................... . 
Haiphong Frenoh Indo-Chma .. .. .... . ........ . ...... .. . . 
Tourane, 'French Indo-China . ... . ........................ . 

6ro 
555 
300 
soo 
395 

Note: The points indicated are. stgps where pontoo~s will be used. Stops indicated 
by * are radio supply bases. Stops md1cated by t are mmor supply bases. 
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tSaigon, French Indo-China ........ . .. .. . .... . .... . .. .. . ... 530 
Bangkok, Siam . .. . ... .. . . ........... . ...... . .. .. ....... .. . 675 
Rangoon, Burma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Akyab, Burma ........ . . . ........ . ........................ 445 

*Calcutta, India ....... . .... .. ....... . ............. . ........ 400 

FouRTH DrvrsroN 
Allahabad, India . .. . .. .. . .............................. . . . 475 
Delhi, India .... . .......... .. . .. .... . ............ . ........ 38o 
Multan , India ... .. . .. ................ .... .... .. : .. ........ 425 

tKarachi, India ... .. . .. ...................... . .. . .......... 475 
Charbar, P ersia . ...... . . ... .. . . . .. . . . . ... . . ...... . ...... .. 330 
Bandar, Abbas, Persia . . . . ... ...... ....... .. ... .. ..... . .. .. 330 
Bushire, Persia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 

tBagdad, Irak ........................ . .......... . .......... 475 
Aleppo, Syria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48o 
Konia, Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 

*San Stefano, Turkey ...................................... 300 

FIFTH DIVISION 

Bucharest, Roumania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 

Belgrade, Serbia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 
Budapest, Hungary . ..... ..... . ....... . ... .. . .. ............ 220 

tVienna, Austria .................................... . ...... 140 
Strassbourg, France ........................... ... ........ . 400 
Paris, France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

*London, England .......................... ... ...... : . ..... 225 

SIXTH DIVISION 

*Brough (Hull), England .... . ....... .. ... . .............. .. 155 
Kirkwall, Orkney Islands ............ . ...... . .. . .... . .. ... 370 

tThorshaven, Faroe Islands ... ...... ...... .. .. ............. 275 
Hofn, Hornafj ord, Iceland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26o 

tReykjavik, Iceland ..... .... ..... .. ..... .. . .. . ........ .. . . . 339 
tAngmagsalik, Greenland ............... .. ..... . . . .... ... ... 500 
tivigtut, Greenland .. . .. . . ... . .. ..... .. ..... . ........ . ..... 500 
lndian Harbor, Labrador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572 

Cartwright Harbor, Labrador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Hawkes Bay, Newfoundland ............................... 290 
Pictou Harbor, Nova Scotia .. . ... . .. ..... ... . . .. .......... 420 
Boston, Mass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 
Mitchel Field, L.I,, N.Y ............. . . . .... . ... . .......... 175 
Washington, D.C .......................... . ............... 220 

To AvoiD BAD WEATHER 

The following schedule of movement will allow the minimum of 
bad weather, taking into consideration the fact the flight must be 
completed within a period of six months at the longest: 

Ist Division-Seattle to the Island of Attu, including the first portion of 
2nd Division (through the Kurile Islands)-April and 
May. 

Note: The points indicated are stops where pontoons will be used. Stops indicated 
by * are radio supply bases. Stops indicated by t are min.or supply bases. 
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zn d Division-Japan proper and Cho en- May and J une. 
rd Div ision- Kagoshi ma, Japan, to Calcutta- 1v1ay, June, July. 

4th Div ision-Calcu ta to Con tantinople- J une, J uly, August. 
5th Division- Constantinople to London-July Augu st. 
6th Division-London to tJ1e nited tates- ugust and September. 

\ VHERE ENGJ:-1ES \ ERE TO B E C HANGED 
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Engine were to be chanaed at I a um igaura on Choshi r o. At 
Calcutta, India, new wina will be fitted nC\\ motors installed and 
pontoon replaced wi th landing gear . \.t an Stefano, motors will 
be changed if nece a r-; . rrivi11g at Brouah, near H ull , England, 
the engine will be changed for the last time and landing wheels 
replaced ' ith pon toon fo r the fin al and perhaps m ost dangerous 
lap, the hop across "he northern Atlantic b · way of Iceland and 
Greenland. 

F LIGHT P ERSONNEL 

The following per onnel ,-vas selected to set out f rom Los 
A ngeles, Cal., March qth, in four . S. A rmy A ir Serv·ice \iVorld 
Cruisers: 

Major Frederick L. Martin of Indiana, Flight Commander; 
Lieut. Erik elson \vho was born at Stockholm, Sweden, Engineer 
Officer; Lieut. Lo'~ ell H . mith of California; Lieut. Leigh 'Wade 
of Michigan; Lieut. L eslie P . Arnold of Connecticut, and Lieut. 
LaClair D. Schulz e of California, alternates, alJ of ,. ·hom are pilots. 
The mechanicians are R eserve Lieut. J ohn Harding, Jr., of Tennes­
see; Technical Sergeant Arthur H . Turner of California; Staff 
Sergeant Henry H. Ogden of M ississippi, and Staff Sergeant Alva 
L. Harvey of Texas. 

DESCRIPTION OF T HE FLYJ N G EQUIPMENT 

The airplanes and engines are all-American in design , material 
and construction. The airplanes were designed by Donald Dougla_s 
and constructed entirely at the plant of the Douglas Company, Santa 
Monica, Cal. In the Roun d the W orld squadron were four Douglas 
Cruisers. Scattered at various points around the globe were the 
equivalent, in parts, of I 5 extra Liberty engines and about 200 

per cent. replacements in the airplanes themselves. At points along 
the route where flying will be entirely over water, 14 extra sets of 
pontoons have been stored. 

Following is a general description of the World Cruisers: The 
fuselage is made in three detachable sections: Engine Section Mid­
Section, and Rear Section. All sections are made of steel tubing. 
The wings are of standard box beam and built-up rib. construction. 
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The upper wing is made in three panels. The lower wing is made 
in two panels. The wings may be folded, thus requiring mal1 
storage space. The vertical fin and horizontal stabilizer are of 
standard I -beam and built-up rib construction. The elevator and 
rudder are made of steel tubing. The axles are made of alloy 
steel tubing, heat treated after fabrication. The struts are steel 
tubes, streamlined with wood. The landing gear (water type) con­
sists of twin floats of built-up wood construction. The top cover­
ing is three-ply veneer, the bottom planking being two-pi; mahogany. 

The VVorld Cruisers are biplanes. As a seaplane, empty, the 
Cruiser weighs s,roo lbs. As a land plane, empty, it weighs 4,300 
lbs. As a seaplane it has a disposable load (men, equipment, gaso­
line, fuel, oil, etc.) of 2,615 lbs. As a land plane it has a disposable 
load of 2,615 lbs. Its gross weight as a seaplane is 7,715 lbs. As a 
land plane it has a gross weight of 6,915 lbs. Its speed as a land 
plane, therefore, will be faster than as a seaplane. It has a gasoline 
capacity of 450 gallons; a wing loading of ro.g lbs. per square foot 
as a seaplane and of 9-7 per sq. ft. as a land plane. It has a load 
as a seaplane of r8.3 lbs. for each horsepower, and as a land plane 
of 16.3 lbs. per horsepower. 

The Liberty engine is of the usual 400 h.p. The wing span, 
both upper and lower, is 50 ft. The span of the airplane with 
wings folded is 20 ft. 2 in. The height over all is 13 ft. 7 in. The 
length over all is 35 ft. 6 in. As a seaplane it has a normal ceiling 
of 7,000 ft., a normal maximum speed of roo miles an hour and a 
landing speed of 3·5 miles an hour. As a land plane it can climb 
to ro,ooo ft., travel 103 miles an hour, and land at 53 miles an hour. 

NAVIGATING INSTRUMENTS 

The Round the World Flight is essentially navigating. Follow­
ing is a description of the instruments which are in almost constant 
use by the Round the World fliers : 

Engine instruments: Boyce Model C Mota-Meter which records 
the temperature of water and oil. Oil pressure gauge. Fuel pres­
sure gauge. Tachometer. 

Magnetic compass: The standard compass with which planes 
have been equipped for a number of years. Designed and made 
by the General Electric Co. 

Air speed indicator, showing rate of flight in miles per hour. 
Altimeter, showing height at which plane is flying. 
The flight indicator is a combination instrument, which consists 

of a gyroscopic turn indicator, a bank indicator, and a gyroscopic 
fore-and-aft inclinometer. This is the instrument upon which the 
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pilot depend to gu ide him through fog or cloud and without 
which fli ght under ucl1 condition i pract ical! impo ible. The 
t urn indicator tell - the pilo if he is fl ·i na- traio-ht or in a circle, 
wh ich he could not know in the fog by an· other mean- . \ , hen fl) ­
ing t ra ight the bank indicator show when hi hip i le el laterally, 
and when turn ing it indicate the prop r ano-le of bank. The fore­
and-aft inclinometer how the lon!!i udina l a tt itude of the airplane, 
a nd the pilot can therefore keep level in thi direction al o. 

The e instrument enable the pilot to fly a fely under all condi­
tion , but do not help him to o-et an ·"where. For thi purpo e they 
use the new Earth Inductor ompa , de\ loped and manufactured 
by the Pioneer I n trumen o. The ordinar · mao- netic compass 
con i t of one or more ma netized needle uppor ted on a pivot in 
uch a wa · that the • may align them elves with t he earth' magnetic 

line . The earth inductor compa operate by the rotat ion of a 
coil in the earth' fie ld with the re ul tino- generation of electric 
potentia l. The new compa t.hu_ depend fo r its direct ive ense 
upon the . ame magnetic li.nes of the earth as the old magnetic com­
pa · , but here ends all iro ilarity . 

The earth inductor coropa con i t of three essential parts : 
a o-enerator a controller and an indicator. The generator is driven 

b ' . . 
by a small propeller and i moll11 ed 111 the ta il of the airplane. I t 
is imilar in pri11ciple to any electric generator, having an armature, 
commutator and brushe but it depends upon the earth's magnetism 
for a fi eld. The electrici generated i therefore dependent upon 
the position of the bru::.he in re pect to the earth's magnetic lines. 
As these run north and south the generator provides a means of 
accurately findin g any direction . 

The controller is simply an angle in dicator, having a dial similar 
to an ordinary compass card and a crank f~r rotating the dial. A 
small inner dial permits very accurate ettmg. T he controller is 
mechanically connected to the. brush gear of the generator, the 
rotation of the controller movmg the brushes through the same 
angle as that through which the contr?IIer car_d is turned . The indi­
cator is similar to a volt meter a11d IS electncally connected to the 
brushes of the generator. 

The operation of the earth inductor compass is simple. T he 
controller is rotated to indicate the desired heading. This rotates 
the brushes of the generator into such a position that there will be 
no flow of current when the aircraft is headed in the direction indi­
cated. The pilot accordingly turns his ship until the indicator hand 
comes to zero. By steering so as to keep the hand on zero the 
proper heading is maintained. To change to a new course, the 



AIRCRAFT YEAR BOOK 

controller is rotated so that the proper heading is indicated on the 
dial, and the pilot then turns the aircraft until the indicator hand 
again comes to zero. 

Sextant. In addition to the foregoing, the cockpit of the flag 
plane flown by Lieut. Smith carried a sextant with which the 
Commanding Officer ascertained his astronomical position. 

ADvANCE PREPARATIONS FOR THE FLIGHT 

The most careful preparations for the flight around the world 
were made by the Army Air Service. It was assisted by the A ero­
nautical Chamber of Commerce. Through the Chamber several 
score American business corporations with representatives abroad 
have cordially lent their assistance by providing letters of credit or 
personal letters of introduction which will facilitate the advance 
officers or the actual pilots themselves in case of emergency. F. P. 
Small, president of the American Express Company, extended of­
ficial co-operation through all American Express offices along the 
route. 



A bovc-General v iew of Vari able Density ·w ind Tunnel, Na tional A dvisory 
Committee fo r Aeronautics. Center-Bureau of Standards' E lectric Strain 

Gage. Bo//om~Curti ss-Reed Dura lumin PropelleL 



Some of the instruments on Douglas \Vo rlcl Crui sers. Bo ttom Left -Boyce :tvfoto Meter. Others are parts of Earth 
Inductor Compass, invented and manuf actur ec\ by the P ioneer Instrument Co. and which made world fli ers inclcpcnclent 

of sun, ea rth or sky. 



CHAPTER X VII 

T E CH. ·reAL DEVELOP 1E NT S L • AMERICA1 AVTA TIO DUR-
L G 1923 

THE story of the outstanding technical achievements for the 
year 1923 is largely reflected b · the wonderful performance 
made by the succe f ul conte tants iu the Pulitzer and 

Schneider Trophy R aces. 
The N avy-Curtiss Racer with a record of 243.67 m.p.h. for the 

St. Louis closed cour e and 266.6 m.p.h., the world's record for 
three kilometers, \>va made possible by the efforts of the Curtiss 
Aeroplane and i otor Compan . S traight research and experimen­
tal engineering is responsible fo r the uccess. The des ign and con­
struction of aircraft has now reached the point where technical 
progress is recorded by perfection and de' elopment of fundamentals. 

This fact is e..'<emplified in the design of the Navy-Curtiss racer 
which raised the world's speed record 30 m.p.h. The D-r2 Curtiss 
engine, the Curtiss C-62 airfo il ection, the wing type radiator, the 
Curtiss-Reed one-piece metal propeller, the fully streamlined \\heel 
and shock absorber, the cellular wooden wing construction and the 
general aerodynamic improvemen ts in designs, all contributed to the 
success of this airplane and all were the result of painstaking research 
and engineering developmen t. 

The successful operation of the U .S.S. ({S henandoah"; the won­
derful night flying performance of the A ir Mail Service and the 
demonstration of the possibility of a thirty hour air mail service be­
tween New York and San Francisco; the completion and operation 
of the Barling bomber, the largest airplane ever built in A merica; the 
world's records established by the Army Air Service for Ioo, 500, 
I ,soo and 2,000 kilometer courses ;. the non-stop flight of the T -2 

airplane from New York to San Dtego by Lt. Kelly and Lt. Mac­
ready establishing the world's endurance record; all these are achieve­
ments that mark our technical advancement for the year I923. 

FRUIT FUL IN AERODY NAMIC RESEARCH 

In aerodynamic research the year 1923 'was most fruitful and 
the results hold much promise for more efficient and safer aircraft. 
The in_vestigation of pres.sure dist_ribution by th: National Advisory 
Commtttee for Aeronautics on atrplanes and atrships give for the 
first time a knowledge of the distribution as well as the magnitude 
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of the aerodynamic loading. This information will not only make 
for safer aircraft but lighter aircraft. 

The variable density wind tunnel of the ational Advisory Com­
mittee for Aeronautics is now in operation and the results so far 
fulfiJJ all expectations. It will now be possible to obtain fuJI scale 
performance results from model tests. 

In Europe, the building up of large air forces has hampered re­
search and experimental development and Major Mayo in a paper 
before the Royal Aeronautical Society, says: 

"By her vigorous technical policy A merica has placed herself well ahead 
of any other nation in the design of high-speed aerop lanes and the develop­
ment of suitable engines, and her position as the leading ai r power is secure 
for . some time to come." 

Europe, however, has made marked progress in the development 
of commercial types of airplanes. Their effort has resulted in safer 
airplanes, airplanes with a larger speed range, lower land speeds 
control at low speeds and the development of multi-engined airplanes 
capable of sustained flight with the failure of one engine. 

AIRPLANES 

There has been a substantial improvement in the technical knowl­
edge of aerodynamics during the past year, which is reflected not 
only in the new types of military aircraft that have been produced 
in 1923, but also in the new commercial types, such as produced by 
the Curtiss Aeroplane and Motor Company, the Glenn L. Martin 
Company, and the Aeromarine Plane and Motor Company for the 
Air Mail Service, and such as produced by the Stout and Aero­
mar.ine Companies for commercial use. The United States is now 
the possessor of the f astest fighting airplanes in the world. This is 
the result of the far-sighted policy of the Army and Navy in engag­
ing in racing contests by placing orders for experimental racing air­
planes with manufacturers, giving them a free hand to produce the 
best they could. This policy so stimulated the engineering talent of 
the various manufacturing companies that the results obtained were 
far beyond expectation. 

Two new types of pursuit airplanes are now in production as 
the result of the technical development of 1923. These types, so far 
as we know, are the best pursuit airplanes in the world. The Curtiss 
Army pur.suit airplanes has been improved and refined to such an 
extent that a speed of 18o miles per hour will be realized. This 
airplane is equipped with a D-12 -engine, and is a modification of the 
Army Pulitzer racer of 1922. The Schneider Cup racer of the 
Navy, so successful in England, is a modification of the Navy 
Pulitzer racer of 1921. 
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v\ ORK OF BoEING A.i'iD DouGLAS 

The Boeing Airplane Company during the year 1923 designed 
and constructed the Boeing pursuit a irplane. This airplane is de­

igned fo r either the Packard I ,"oo engine or the Curtis D-12, 
and ha a top peed of r6o to 175 miles per hour, depending upon 
the engine in tallat ion. It ha a ervice ceiling of 28,000 feet and a 
peed of 135 miles per hour. The Boeing Company has also de­
igned and constructed the Boeing Tavy training seaplane known as 

the B -I, which wa r ecent! adopted as a standard training sea-
plane for the U. S. aV}. The 1 B-I is designed for either the 
La\\ ranee J -3, 220-hor epower or the -righ t E-4, 200-borsepower 
engine. This seaplane has a performance of roo miles per hour, 
a low speed of 48 miles per hour, and a ervice ceiling of I r,ooo 
feet. 

T he DT-2 torpedo airplane, constructed b; the Douglas Company, 
has pro -ed most sati sfactory. The N avy CS type airplane, which is 
a modified DT, has been constructed by the Curtiss Company, and 
is used as either a land or sea plane, and is readil; converted into a 
torpedo airplane, a bomber or a scout. In a recent flight test at 
Anacostia, a CS-r airplane with f ull load including torpedo r86 
gallons of gasoline, and radio equipment remained in the air five 
hours and for ty-five minutes which was twenty minutes longer than 
the flight r adius for which the airplane \\as designed. From an 
aerodynamic standpoint the design of the CS is particularly clean, 
the airplane carrying a useful load of about 40 per cent. of the 
total \·eight. 

NAVY P -7 \ i\ rTH vVRIGHT T ENGI NE 

A new scouting boat-type seaplane developed by the Navy known 
as the PN-7 is the development of the sound construction of the 
F- ~-L type. This seaplane has recently given a very good demon­
stration of its adaptability to the naval service in completing a 2500-

mile flight from Philadelphia to Culebra with no attention to the 
airplane or the engines. The PN-7 cruises at 78 knots , and has a · 
hiO'h speed of 98 k-nots. The wing span is 25 feet shorter than that 
0{'the F-5-L, and the W right T engine is used instead of the Liberty 

engine. . . . 
The Glenn L. Martm Company des1gned an expenmental niO'ht 

flying Air Mail airplane, with a speed. range of ~8 to ro6 miles ~er 
hour. The airplane was to be used m connection with the nio-ht­
flying experiments of the Air Mail Service, and was designed to c:rrv 
a useful load of 752 pounds and have a low landing speed, less tha~ 
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40 miles per hour. The Martin Company has modifi ed thi s airplane 
as a Navy training airplane, and its la test modifica tion is a Ma rtin 
commercial airplane. The Company has a lso designed and com­
pleted six MS-I small scout metal airplanes for use on submarine 

AERO MA RI N E ALL-METAL D EVELOPMENT 

The A eromarine Plane and Motor Company has developed a 
flying boat known as the Model A M C. The hull and tail surface of 
this seven-passenger flying boat are designed and constructed en­
tirely of metal. The A M C is equipped with L iber ty engine and ha 
a high speed of 98 miles per hour and a landing speed o f so miles 
per hour. The hull is by far the most interesting feature, and it is 
constructed entirely of aluminum alloy. The fram ework of the hull 
is such as to provide for five complete wa tertight bulkheads, all 
the frame work and stiffeners being made of U-shaped section:. . 
The covering is of I.J;-inch thickness aluminum alloy, the bottom 
ahead of step being iu-inch thickness same material. In the design 
of a boat-type seaplane it is necessary, if we expect a high per­
formance, to use a boat of material other than wood. T he excellent 
work of the Aeromarine Company in the development of the A MC 
is a real advance in commercial and mili tary application of the boat­
type seaplane. 

Extensive contributions in all-metal work were also made by 
Charles Ward Hall. 

The Aeromarine Company also designed and constructed for the 
U. S. Air Mail Service a night airplane equipped with a Liberty 
engine, with a speed range of 44 to I I 6 miles per hour and a mail 
load capacity of 6oo pounds. The principal features are the location 
of the gasoline tanks in the upper wing and the use of aluminum 
alloy in many of the parts, especially of the tail surfaces. 

The Curtiss Air Mail night-flying airplane was designed and 
operated with a Curtiss C-6 horsepower engine. It has a speed 
range of 44 to I06 miles per hour, and a mail load capacity of 300 
to 500 pounds 

The Loening Aeronautical Engineering Corporation has further 
developed the Loening Air Yacht, and has constructed Air Yachts 
for the Army Air Service for use in the Philippines, Hawaii and at 
Langley Field and Selfridge Field. 

PHOTOGRAPHIC APPARATUS 

The Eastman Kodak Co. have produced the Bagley tri-lens 
camera, the four-lens camera and the 36-inch tessar type lens for 
high altitude work 
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The Fairch ild erial Camera Corp. ha further improved its 
cam ra of the bet \\ e n-the-len type. The neces ity for a large 
hicrh peed between-the-len_ butt r re ulted in the design of the 
Fairchild high efficiency hu ·ter. The camera is automatic in its 
action after the fir t preliminary ettina. It ca.rri 75 feet of roll 
film capable of taking IIS e-xpo ure 7"x9~" without reloading. 
The in ten alometer or timing device i et by t he operator to con­
tinually operat the camera during any period of time from 70 
econds to go econd . The hutter i ah' ay in a position ready 

for trippincr. The camera weiah on ly 4 pound . 
The Fairchild utoma ·c Camera a u ed in high altitude map­

ping require::. a len of F5 -'"0 em. proportion '' orking at all times 
at full aperture. The butter mu t b capable of opening to a dia­
meter of approximate! " 4'' and clo ing in r-roo of a second. The 
mo t remarkable part of the Fairchild hio-h efficiency butter is that 
it opens and huts with three di ti nct period to its c cle. It attains 
its full opening in onl · IJ;: of it o al opening time, remains fully 
open 8s. of tl1e time, and ·ake but 7% of tl1e time to close­
thus giving percentage of -% efficienc . In rreneral the c::hutter 
consi ts of 5 flat tee1 leave located bet\\ een the lens elements and 
driven by a powerful helical pring \\ hich in making a complete 
revolution carrie the leave outward inward thereb opening and 
clo ing the lens aperature. . 

With the Fairchi ld high effic1ency butter a used ,., ith the 50 em. 
lens it is possible to obtain two speeds, r-rooth and r-soth parts of a 
second. These peeds are obtained by a ingle angular movement 
of a lever on the out ide of the shutter casing. This lever in t urn 
operates a special ratchet retard that control and holds these frac­
tional speeds to e."'.-actne . The hutter is of exceptional rugged 
construction, and on a recent break-down te t has stood up for 
over 20,500 shots losing only a negligible percentage of its speed 
exactness and efficiency. 

MATERIALS 

The outstanding development in the use of materials for aircraft 
has been the success attained by the Reed-Curtiss one-piece dura­
lumin propeller ·and the duralumin propeller developed by the Stan­
dard Steel Products Company. Progress has been made during the 
past year in metal construction and the use of light alloys in airplane 
construction. The Aluminum Company of America has co-operated 
to the fullest extent in answering the demands of the aircraft in­
dustry, supplying all the duralumin and aluminum alloys for parts 
of the aShenamdoah." and for airplanes manufactured during the 

17 
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year by the various companies, especially the Aeromarine Plane and 
Motor Company and the Stout Metal Airplane Company. Progress 
in metal construction for aircraft is necessarily hampered by the high 
cost of metal construction and the various · problems incidental to 
this type of construction. 

The Thomas Morse Aircraft Corporation has concentrated on 
metal construction during the past year; the Boeing Company has 
done some excellent work in building a m etal fu selage for the 
DH-4-B airplane. The Engineering Division of the A rmy Air 
Service at McCook Field has built up a number of experimental de­
signs which have been very satisfactory, and has also developed an 
aluminum casting alloy with a tensile strength of 45,000 pounds per 
square inch. The Engineering Division is now using magnesium 
alloy having two-thirds the weight of aluminum for instrument cases 
and for specal castings on the airplane where corrosion is not of 
importance. 

There has been an increase in the use of plywood in the con­
struction of airplanes, for wing covering, leading edge, ·bulkheads, 
pontoons, wing beams, etc. The New Jersey Veneer Company and 
the Haskelite Manufacturing Corporation have supplied a great deal 
of this material, the latter having made up plyvvood panels as large 
as 54 feet by 70 feet. 

AccEssoRIES 

Aeronautic Instruments. The outstanding technical develop­
ment in the aeronautic instrument field for the year 1923 has been 
the perfection and adoption of various standard types of aircraft 
instruments. The Pioneer Instrument Company has perfected air­
speed indicators for balloons and gliders with ranges of 40 to 8o 
miles per hour, and for racing airplanes to measure speeds up to 
250 miles per hour. 

The Bureau of Standards has completed the following special 
instruments for the {(Shenandoah": A temperature-compensated 
altimeter, a sensative landing altimeter, a rate of climb indicator, an 
electric turn indicator, and a · fabric-tension meter. The Bureau of 
Standards has also continued its work on the body of diaphragms 
for aeronautic instruments and the study of aerial navigation in­
struments, the report of which was completed and will be issued 
by the National Advisory Committee for Aeronautics . 

The Pioneer Instrument. Company, in co-operation with the 
Army Air Service, re-designed many of the old instruments, so that 
in their new form they are more compact and more easily installed. 
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R ate-of -climb indicators, air- peed indica ors, tachometers, and en­
gine gauges have been built i11 andard vertical cases with narrow 
'ert ical dials occupying on1 a fraction of the pace occupied by the 
arne in truments with round dial . 

The earth inductor compas and the flight indicator have been 
f urther developed by the Pioneer Instnunent Company to the point 
where the · ir ervice ha recently reported that the) are now 
deemed sati factory for general u e. The flight indicator as de­
veloped b tl.1e P ioneer In trument Company combines a turn indica­
tor, a bank indicator, and a gyro copic fore-and-aft inclinometer. 
The impli fy ing and condensing of all the instruments needed by the 
pilot ha• e been given seriou attention. mnplete instrument boards 
are developed by the Pioneer In trun1ent Company, and it is ex­
pected that t hi s type of board \\ ill be adopted fo r all aircraft. 

Groumd Eqtt iPH ent. The succes of the ir Mail Service in its 
night .flying experiments in 1923 wa largely due to its wonderful 
ground organization and equipment. The Sperry Gyroscope Com­
pany started experiments in 1922 on ground lights for the Air Mail 
Service, and the Sperry light played an important part in the suc­
cess of the night-flyi ng e--xperiments. - beacon light was developed, 
of 450 million candle power, with a .)6-inch reflector. Tests of the 
range of this light ha\ e proved that it can be picked up in case of rain 
or fog at a distance of roo mile and in some cases 130 miles. 
The Sperry Company also de\7eloped a landing light which is used 
at terminals having ten million candle power and a 36-inch reflector. 
Appreciating the necessity of unattended beacon lights along the 
airway, the Sperry Company ha developed an automatic electric 
beacon which will light itself at a tated hour and rotate auto­
matically, swinging a horizontal light of five million candle power. 
In the event of failure of this lamp, a second lamp is automatically 
swung into place, and the beacon continues to function without 
interruption. The failure of the fir t lamp is also indicated by the 
burning of an auxiliary red lamp, which warns that the beacon has 
no reserve lamp. 

Engineers of the General Electric Company at Harrison, N. J., 
Cleveland, Ohio and Schenectady, N. Y. went thoroughly into the 
problems of illumination ~ cotmection with night flying and made 
extensive laboratory expen ments on behalf of the Air Mail. They 
installed five million candle power beacons at 34 points alono- the 
night-flying route behvee~ Chicago and Cheyenne. The quali~y of 
the lens and of the lamp ttself was such as to provide the flash with 
a peculiar brilliancy which penetrated as far. as So miles or nearly 
roo per cent. further than was thought posstble. General Electric 
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engineers working with air mail pilots also devised types of ' ' mg 
lights to be used on landing. 

In laying out the night-flying air>vay, the A ir Mail Service pro­
vided American Gas Accumulator Company's automatic acetylene 
gas lights as routing beacons. A total of 270 routing beacons were 
supplied between Chicago and Cheyenne, and a total of 132 fi eld 
limitation lights, for indication of emergency landing fields, ''ere 
installed. The routing beacons furnished have an optical range of 
approximately eight miles in clea r weather and are placed at a maxi­
mum of three miles apart. A device was a! o developed to indicate 
the direction of the wind at each emergency fi eld, consisting of a 
long metal tee illuminated through three lenses from an acetylene 
flame operated by an A. G. A. marine flasher set. The unattended 
apparatus supplied by the American Gas Accumulator Company is 
equipped for an operation period of six months. 

AmcRAFT PowER PLANTS 

The advance in technical development in aircraf t engines during 
the year 1923 has been increasing the dependability and reducing 
the weight per unit power. The outstanding engine development 
is the Packard model rA-1500 engine. This is a 12-cylinder engine, 
s-inch bore by 50-inch stroke and rated at sao h .p. at 2000 r.p.m. 
The engine weighs 709 lbs. and the weight per horsepower is slightly 
over 104 lbs. The extreme light weight is largely due to a new 
type of cylinder construction which has proved successful in the so­
hour endurance test. The design of the ignition unit is novel and is 
the result of co-operation between the Packard and Splitdorf Com­
panies. The dependability of the performance of this engine is the 
result of painstaking care in the design, two of the important fea­
tures being the positively cooled exhaust valves and multiple valve 
springs. 

The Packard Company has also developed its model rA-2500 
engine. This engine has 12 cylinders, 63jg-inch bore and 60-inch 
stroke and is rated at 8oo h.p. at 2000 r.p.m. The weight per brake 
horsepower is slightly over r -4 lb. 

Last year the Bureau of Aeronautics set a new standard of 
service acceptability of 300 hours at full throttle without failures 
of such a nature as would force a termination of a flight under 
service conditions. The Wright model E-4 engine has completed 
such a test and ran a total of 572 hours at full throttle, with volun­
tary stops for adjustments. 

In 1923 the Bureau of Aeronautics of the Navy adopted another 
rather sta:tling policy in aban~oning definitely the use of water-
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cooled eng111 of le t han 300 h.p. in f uture naYal aircraft con-
truction . The ucces of the develo m nt of the Lawrance-Vh ight 

model J-r 200 h.p. ai r-cooled engine i re pon ible for this decision. 
1 he n " model, the J -3 200 h.p . at r8oo r.p .m. is now standard 
equipment for certain type of na' al aircraft. 

The \ t\ ri ~Yht model P -r nine cyl inder a ir-cooled engine, 6-inch 
bore h) 60 -inch troke, wa de eloped during 1923 and will be 
ready fo r te t the earl part of 1924. Thi engine is rated at 400 
h.p. at r6 -o r.p.m. The importance of th is new development in 
air-cooled engines cannot be over-e timated "'hen it is realized that 
the cooliJ1g -) tem of the water-cooled t pe of an a.ircraft engine 
u uall amount to 25 per cent of the \·eight of the engine itself. 
The problem now i to impro ·e the dependability of air-cooled 
engines to equal that of the b t wa er-cooled types. 

The Curtis D-12 was f urther refu1ed and the cylinder diameter 
and compre sian ratio increased with the result that this engine 
contributed large!) to the ucces of the Pulitzer and Schneider 
Cup \'\ inner and the excellent performance of the Curtiss and 
Boeing pursuit airplane . The new model D-1 2 engine develops 
500 h.p. at 2300 r.p.m. 

The W right model T-- emrine i:. now in service and has per­
formed very satisfactorily and proved itself exceptionally durable. 
The new models have been refined and with a compression ratio of 
7 to I develop 780 h.p. at 22 '"0 r.p.m. Some of the new models 
are also being equipped v. ith reduction gears . 

The Engineering Di ision of the Army Air Service have de­
veloped a new model of the !man barrel type engine, and the 
experimental results look very promising. A great deal of experi­
mental re earch has been done on ai r-cooled cylinders at McCook 
Field, the result of which \Vill be incorporated in a large 9-cylinder 
air-cooled engine under construction . 

A ne" side t ype of turbine upercharger has been brought out 
and is considered the mo t important development along this line. 
The design provides for a much cleaner installation, is better cooled 
and greatly reduces head resistance. A geared type turbine super­
charger, adaptable to pursuit airplanes has also been developed. 

Records of the past show that by far the greater proportion of 
power plant failures are du~ to failure~ of accessories . The progress 
of accessorv development m overcommg these difficulties has been 
an importa~t factor in the increasing dependability of aircraft en­
gines. Through the co-operation of Splitdorf, the A.C. and Mosler 
Company with the Army and Navy technical sections, the defects 
due to ignition troubles have been largely eliminated. There have 
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been no outstanding individual developments but the result of the 
minor improvements on fuel systems, cooling sy tems and igmtwn 
systems has been marked by a freedom from po\\ er plant failures 
of these parts in I923. 

Investigations in the use of light alloys in engine construction 
have been conducted by the Army and Iavy with the co-ope ration 
of the Aluminum Company of merica . Marked progress has been 
made in the development of magne ium alloys for aluminum alloys 
in engine parts that are not highly stressed, such as the crankca e 
and similar castings. By substituting magnesium alloy for aluminum 
alloy a saving of approximately thirty per cent in weight will be 
effected. The American Magnesium Corporation has successfully 
cast engine crankcases of magnesium alloy, but it remains to be 
seen whether the metal will prove as satisfactory in service as an 
aluminum alloy. Indications are that the use of magnesium will be 
very largely adopted in connection with aircraft engine construction. 

The effort to substitute forged duralumin for steel parts in 
engines has been continued. R esults have been promising, and so 
far a number of parts formerly made of steel , such as connecting 
rods and propeller hubs, are now made of forged duralumin in 
some engines. The dependability of the airplane engine is largely 
dependent upon proper material s for intake and exhaust valves, and 
the Rich Tool Company has continued to improve the well-known 
tungsten valve and chromium si licon valve. 

AIRSHIPS 

The progress in airship development during I923 has been largely 
in connection with what has been learned in the operation of the 
u .s.s. ashe'nandoahJJ and the experimental research carried on in 
connection with the construction of the Army semi-rigid airship 
RS-r. The construction of the keel of the RS-r will be of duralumin 
built-up sections, and will be a departure from the European de­
signs of this structure. The RS-I will have a volume of 700,000 
cubic feet, a lift of 42,8oo pounds, and a carrying capacity of 17,675 
pounds. The airship will be completed in the near future, and is 
being constructed entirely by the Goodyear Tire and Rubber 
Company. 

The Goodyear Company, in 1923, has designed and constructed 
for the Army its TC type non-rigid airship. The TC airship has a 
volume of 20o,6oo cubic feet, a total useful load of 4,1 I7 pounds, 
and a maximum speed of 6o miles per hour. At the cruising speed 
of 47 miles per hour it has a range of 830 miles. This company has 
also developed the Army type TA non-rigid airship for training 
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purpo es, having a five-passenger car with a wing type outrigger on 
which a re mounted t\ ·o Curti s OX 90-horsepower engines. The 
airship is designed fo r the use of heli um, and ha a volume of I30,-
oo cubic feet and a useful load of r ,87o pounds. The maximum 

speed is so miles per hour, the crusing speed 40 miles per hour, and 
the range at cruising peed is 720 miles. 

The Goodyea r Company ha also made, in connection with the 
construction of these airship , impro\ ements in the fabrication of 
duralumin, in airship fabric in compounds for rubberized fabrics, 
and in the method of appl ing goldbeater kin to gas cell fabric. 

The B. F. Goodrich Rubber Company during the past year de­
veloped an exceptionally efficient and light automatic airship valve. 
This valve has a large di charge capacity which is obtained by 
permitting an opening of 4 inches . The metal used is magnesium, 
which is large! · responsible for the light construction. Provision 
i made to indicate pressure settings on a dial and for an emergency 
closing de ·ice positive in action, o that the pilot can hold or close 
the valve from the control board. The valve is so designed that it 
is attached to the envelope without the use of wing nuts, a specially 
constructed manhole ga ket being provided. 

The Bureau of Aeronautic has had built a J -r class airship, 
which is a modification of the C class non-rigid airship. The J-r 
has about the same envelope capacity as the C class, but is of shorter 
and fatter form and is fitted with but a single balloonette. It has a 
capacity of 173,000 cubic feet, and is powered with two Union 
125-horsepower engines. 

\i'i/ORK OF THE BUREAU OF STANDARDS 

The work of the Bureau of Standards of which Dr. George K. 
Burgess is Director, during the year 1923 in connection with aero­
nautics has covered a wide var iety of tests and investigations. 
Nearly all t his work has been conducted with the co-operation and 
often with the financial assistance of the Army, Navy, National 
Advisory Committee for Aeronautics, Post Office Department., etc. 

Apparatus has been perfected for the condensation of eno-ine 
exhaust water as ballast for airships. This device, which was~ de­
veloped for the Army Air Senrice, makes it possible to maintain 
the constant buoyancy of the ship without "valving" gas due to loss 
in weight as gasoline is consumed. 

The altitude laboratory was continued in service throuo-hout the 
year on aeronautic engine investigations. Tests of the performance 
of the ·wright H-3 engine and carburetion characteristics of the 
Wright air-cooled engine, were among the investigations carried on. 
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l\t[easurements which were made of airflow throtwh rad iator. 
when placed in a free air stream by means of pitot tube and h ot 
wire anemometer substantia te the previou contention that the a ir 
flow constant does not change at high speeds. The range of peed 
employed was from so to I40 miles per hour. 

A hot-wire anemometer was developed and a method devi eel for 
measuring average air flow through radiator core . The in trument 
is reliable to 5 per cent. and could be u eel to an accuracy of 2 or 3 
per cent. A series of corrections were determined enabling a true 
measure of air flow through the cell of a radiator core by mean 
of a fine pitot tube. Flight tests of radiators were conducted at the 
U. S. Naval Air Station at A nacostia, D. C. A dditional data which 
are needed before an accurate comparison can be made between the 
merits of mounting a radiator in the nose, or in ome po ition on 
the wing of an airplane are now being collected from experimental 
work. This is being carried out in the ro-foot wind tunnel and 
involves determinations of head resistance and velocity -distribution 
of a nose radiator mounted in a Vought VE-7 fu selage. 

An eA'iensive series of tests and measurements are being made 
on representative types of ignition systems. 

The Aeronautic Instrument Section has been engaged in re­
search on aeronautic instruments and in the development of special 
instruments for the Army, the Navy, and the National Advisory 
Committee for Aeronautics. Bourdon tubes, metallic and non-me­
tallic diaphragms and sylphon diaphragms have been studied exten­
sively since these elements are used so widely in aeronautic instru­
ment design. Special attention has been given also to sextants, 
compasses, and other instruments employed in aerial navagation. A 
number of special instruments were developed for the U. S. Navy 
rigid dirigible ((Shenandoah," including a landing altimeter, an elec­
tric turn meter, a temperature compensated altimeter, a rate-of-climb 
meter, and two special airspeed indicators which may be temporarily 
suspended below the ship in order to obtain a true airspeed inde­
pendently of any disturbances set up arom1d the hull of the ship. 

The Aerodynamical Physics Section, has been engaged in a co­
operative program with the Engineering Division of the Air Service, 
U. S. A., Ordnance Department, U.S.A., and the National Ad­
visory Committee for Aeronautics. The Bureau is equipped with 
three wind tunnels, one ten feet in diameter with a maximum work­
ing speed of 100 feet per second, and two smaller tunnels in one of 
which the maximum speed of 250 feet per second can be obtained. 
Most of the wind tunnel work in connection with the lighter-than­
air program was carried out at the Bureau, involving tests of models 
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of ex1 tmg air hips and in addition a long program of research in 
connection with the de ign of a 700,000 cu. ft. semi-rigid airship. 
The work for the Ordinance Department related to the stabili ty of 
aircraft bombs, ' ·hile the work fo r the National Ad i or Committee 
f r Ae ronautic con i ted of pecia l re earches on some of the funda­
mental problem relating to wind tunnel techinque and to the science 
of a rod namic . 

One of the ecrion of the electrical division ha de' eloped a suc­
ce ful remote reading and recording train gauge. It has proved 
e peciall u eful in indicatincr and recording the tres es in aircraft 
member during fliaht. e\ era! hundred balloon fabrics have been 
te ted for ariou properties particularly for permeability to gases. 

0 ·er 100 amples of airplane dopes, besides miscellaneous mate­
rial s have been tested. 

\ 
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AEROMARINE PLANE AND MOTffi C[JvlPANY 
KEYPORT. N. J. 

TYPE: COMMERCIAL ~5.5EN3ER I\IIDEL:AMC. 
ENGINE: LIBERTY 400HP. SPEED:SO-SSMP.H. OJI'v'B:33000 FT. tN 10 MIN. 
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AEROMARINE PLANE AND MOTOR COMPANY 
KEYPORT, N.J. 

TYPE:NIGHT AIR MAIL CARRIER MODEL: A.M-Z 
ENGINE: LIBERTY 400 H.P. .SPEED:45-115 M.P.H. CLIM3:8000FT.IN 10 MIN. 
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BOEING. AIRPLANE COMPANY 
SEATTLE WASH. 

TYPE : TRAINING EN!;INE;WRICHT .J-3 -200H.R 
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BOEING AIRPLANE COMPANY 
SEATTLE. WASH. 

TYPE: PURSUIT. ENGINE: CURTISS D-12-·375H. P. 



18 

THE CUQTI5S AEROPLAHf..6.MoMOTOR COMPANY lNG 
GARDeN CITY. LJ.H:Y. ' 

CURTIS~ NIGHT MAIL PLA.HE -CURT1~'5 C·€» MOTOR. 
160 1-f.P. - lOG M.P.H. 
e~DURANCE.- "3.8 HR5. 
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THE CURTI 55 AEROPLANEMo MOTOR COMPAHY INC. 
GA'RDEH CITY l.I.N~ 

19'23 NAVY-CURT\ 55 RACER -CURTI 55 D.-1'2 MOTOR 
500 H.P. 

OfFICIAL ~PEED FOR 3 KILO'MfTE1?S 7.66.'59 M.P.H. (WORLD' SPEED l?tCOW) 
W1!1Ne~OF PULITZE.R RACE AI 'Z.43-"'7 M.P. H. 
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THE CURTISS AEROPLAHfANo MOT-OR COMPANY INC. 
GARDEN CITY, Ll.liY. 

1923 CUQll:S~rARMY DUR5UIT PLANE. - D-1'( MOTOR 
HIGH COMPRE~lOl'II"'OTOR lOW COMPRI:,SION MO'I'OR 
460.H.P. - 178 M-P.t1. 4ZO H .P. IG9 M.P.H. 
~,000 FT. ~RV!Ce CE.ILIHG ZO,SOOFT. SEI<!VtCe: CeiLittG 
25,400 Ff. AOOOLIJI'l: Cetlii'IG 'l.I ,S'OO "'T. ABSoL.UTE CeiLittG 
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THE CURTISS AEROPLAHE-'HDMOTOR COMPANY INC. 
GARDEH CITY, L.I.H.Y. 

NAVY CUR1155 C5-l- WRIGHT T-2 MOTOR 
!530 H.P. - 105 M.P.H. 
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THE CURTI55 AERODL.ANEN~0MOTOR COMPANY IHC. 
GAROEN CITY,l.I.H.Y. 

NAVY CURTI55 C:)-1- WRIGHT T-Z MOTOR 
5'30 H.P. - 102 M.JlH. 
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THE CURTI55 AERODLANE.t.t~oMOTOR COMPANY INC. 
GARDEN CITY, L..l. H:f 

NAVY CURTI5'3 ::lEAPLANE RACE!?- D-ll MOTOR 
4<:;0 H.P. - \94 M.P. H. 
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T HE DOUGLAS CO. 
SANTA MOWCA, CAL.; 

TYPE : W ORL D CRUISER . MODEL: DW-C 
ENGINE: LIBERTY 400 H.P. 
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G. Elias & Bro., Inc. 

Typ&--N. B. S.-3. 
Engi...,...l..iberty " 12" 

BUFFALO. N . Y . 

Speed ·105M. P. H. 
Ceiliair 12000 feet 
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LOENING AERONAUTICAL ENGINEERING COR!=URATION 
NEW YORK. N.Y 

TYPE . FJVe SEATER AIRYACHT 
ENGINE UBERTY-12 400 H. P :. 

1824 MODEL 
5DEEO 135 M. p H. 
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LOENING AERONAUTICAL ENGINEERING CORPORATION 
NEW YORK. N.Y 

TYPE- DUR5UIT. TYPE ill MODEL DA.-1 
ENGINE WRIGHT R-1. 350 H.!=? SPEED: 145 MD. H. CLIMB: fOOOOFI1N8MIN. 
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LOENING AERONAUTICAL ENGINEERING CORPORATION 
NEW YORK, NY 

TYPE: PURSUIT DW2B MODEL ZS 

ENGINE: j::l<\CI(ARD 300 H.P. SPEED: 145 M.P.H. CLIMB:IOOOOFT,NJOMlN. 
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THOMAS MORSE: AIRCRAFT CORPORATION 
ITHACA N.Y. 

TYPE:TRAINING MODf:L:s·~ Sf:MI·I1£TAL 
tNGINt: LAWRANCf: 200 H.P. _ SPECO: 50·1181'1l'tf. GUrte;J(iOFTftiN. 
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THOMAS MORSE. Alft.GRArT CORPORATION 
ITHACA N.Y 

TYPE: PURSUIT MOOEL: TM-23 ALL M£.Tf,\L 
ENGINE:: CURTI.5.5 .375 H.P. 
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VOUGHT TYPE U0-1 AH2PLANE. 
OE.SIGN£:0 AND CON5TI2UCTF:D BY 

THE CHANCE: VOUGHT CORPOflATION 
LONG 15LAND CITY, N.Y. 

FOJ2 THE. 13UI2E-AU OF AE!lONAUTIC5, U.S. NAVY 



WRIG~ AERONAUTICAL CoRPORATION 
PATE.RSON N.J. 

NAvY-WRtG~T FlGl-\TE.R FZW 
WRIGHT 'F3 f:NGINE 
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WRIGHT AERONAUTICAL CoRPoRATION 
PATERSON N.J. 

NAVY-WRIGI-n" SEAPLANE.. NW-2 
WRIGHT T-2 ENGWE 
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lo'-0-----j 
WRIGHT AE.RONAUTIC.AL CORPORATION 

PATERSON N . ..J. 
0ouGLAS-WRIGI4T ScouT Pl..ANc DT-4 

WRlGHTT-Z E.NGINE 
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~-e---- 18'-o"---• 

TYPE XS-\ A\RPLANE 
.PES\GN£.0 e.y T\o\E. 8\JRE:A.\J OF' AERONA.IJT\C:.S 

ANI? CON5TRUCTE:O 6Y 

THE: COX.-KL-E.MlN A\R<:RA.i"T COR~RATlCU.& 

COLt.. E.~e: PO\ NT., \... \ • 
2&:> 



1 w 
~------18-0------~ 

TYPE MS-1 A\RPLANE: 
DES\~NE.O 'BY THE. e,uREAU OF At.R.OAAUT\CS 

"-ND CONSTRUCTE:D BY 

THE ~LENN l... N\A~T\N CO. 

Cl.E.VEl.AN01 OH\0 
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Al.RCRAFT DEVELOPMENT .. CORPORATION 
DETROIT, MICHI~AN . 

. 80,000 CU. FT. RACINq FREE BALLOON 



1----- ----- 64. ----i ~-------36f ~ 
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~ ~ 
w 

AEROMARINE PLANE & MOTOR COMPANY- KEYPORT, N.J. 
MODEL: S-12 12 CYLINDERS WATER COOLED 
622 H.P AT 1650 R.PM. I ISO LBS. DRY 55 LBS. WATER 



~---- ----- ss~ ~ r za4'~ ~-. ------...~ 

~ 

Z' 

. ·-1 ~:-~ 

THE CURTISS AE~OPLANE &. MOTOR. COMPANY, INCOQPORAJED. 
MODEL 0-I'Z-A.. IZCYLINDE~S. WAiER. COOLED . 
510 B.H.P. AT Z300~.P.M.J.ItGtt Cotw1P~te.S$10N. \\!EIG HT 670l8S. D12Y. . 
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- 3~u· .. ~ 23~·-------: 

PACKARD MOTOR CAR COM·PANY ~ DETROIT. MICH. 
MODEL: 1-A-1500 12 CYLINDERS WATER COOLED 
.500 B.H.P. AT ZOOO R.P.M. 710 LBS.DRY 30 LBS. WATER 

:::....- •• ..1 
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WRIGHT AERONAUTICAL CORPORATION -PATERSON. N.J. 
MODEL -J3 9 -CYLINDERS AIR COOLED . 

STANDARD-200-B.H.P. AT-1800-RPM. 470-LBS. COMPLETE . 
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1------:s:sj\i;....' -------- - u 1 

WRIGHT AERONAUTICAL CORPORATON-PATERSON.N.J . 
MODEL - E4 8-CYLINDERS WATER COOLED. 
STANDARD -200-B.H.P. AT-1800-R.PM 485-LBS. DRY 
" ALERT -240-B.H.P. AT-2100-R.PM. 485-LBS. DRY 

... 
~ 

<L--_1 
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WRIGHT AERONAUTICAL CORPORATION-PATERSON.N J . 
MODEL-T3 12- CYLINDERS WATER COOLED 

STANDARD-675-B.H.P AT-2000-R.P.M. H.C. 1160-LBS DRY 
STANDARD-600-B.H.P AT-1900-R.P.M. L .C. 1160-LBS. DRY 



• • 

. ERO 

APPENDIX 
COM 1 ERCIAL SECTION 

UTIC L CHA! ifBER OF COMMERCE OF 
A ifERIC , L C. 

,...OI Fifth e., ew York, N. Y. 

OBJECTS OF THE l-\.ERON. TICAL CHAMBER OF COM IERCE 
OF A.MERICA, A ET FORTI-I IN THE ARTICLES 

OF I~ CORPORATION 

T 0 fo - ter advance promu gate and promote trade and commerce, 
thr oughout the -n ited tate , its territories, possessions, and in fo reign 
cotm tr.ie , in the inter e-t of tho e persons, firms or corporations en­

gaged in the busines o f mant ·acturing buying, se lling and dealing in air­
craft, aircraft motors, and a ircraft parts and accessories of every kind and 
nature. 

To reform any and al l abuses whi h may a rise relati ,·e thereto. 
To secure for its members and those persons, firms or corporations deal­

ing with them, fr eedom from unj u t or unlawful e.:-.::actions of whateYer 
description. 

To diffuse among its member accura te and reliable information a to 
the standing of its member and those persons, firms or corporation s engaged 
in simila r lines of business. 

To procure un iformity and certainty in the customs and usages of trade 
and commerce among its members and those persons, firms or corporat ions 
having a common trade, business or professional interest in all matters per­
tain ing to aeronautics. 

T o aid and assis t in mapping out air roads and lanes the location of 
landing fiel ds, airdromes, hangars, o r such other structures as may be neces­
sary fo r the advancement o f aeronautics. 

T o advocate and promote in e ·ery law ful way the enactment of just and 
equitable laws both national and state, pertai ning to aeronautics. 

To settle., adjust and arbi trate any and all differences which may arise 
bet\,,een its members and pe rsons, firm or corporations deali11g, with them. 

To pr omote a more enla rged and f riendly intercourse between its mem­
bers and persons fi r ms or corporations engaged in the business of, or dealing 
in aircraft, motors and aircraft parts and accessories. 

To acqu_ire by grant, gift, purchase, devise, bequest, and to hold and dis­
pose of, such property or assets as the purposes of tl1e corporation shall 
require, subject to such restr ictions as may be prescribed by law, and 

Generally to do every act and thing which may be n ecessary and proper 
for the advancement of the aeronautical art and industry and the accom­
plishment of the objects and purposes hereinbefore set forth; provided how­
ever, that nothing herein contained shall authori ze this corporation to ~!2'age 
in any business fo r pecuniary profit. "' 
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AIRCRAFT YEAR BOOK 

GOVERNORS 

Samuel S . Brad ley. 
Charles H . Colvin. 
Donald Douglas. 
Sherman M . Fa irchild. 
A lla n J ackso n. 

J. l\.L I ohn on . 
J. M . Larsen. 
Grover C. Loen ing. 
F. B. Rentsch ler. 
F . H . R ussell. 

B. J . Thom~s . 
Geo rge P . Tidm a r b. 
I nglis J\L Upperc<J . 
J. G. V ince nt. 
\ v. C. Young. 

OFF1 Ens 

President . . . .. ...... . . . . . .. ........ . ...... . . ..... . .. . . ... . . .. F. H . Ru sse ll. 
First Vice-Pres ident . . . . .. . . . .. . ..... ... . . . ... . .... .. . . .. . .. . . \ ll a n Jackson . 
Second Vice-P res ident . .. . . ... . ......... . .... . ....... . ... . ... . Shermnn 1 I. Fairchi ld. 
Third Vice-President .. .. .... . ..... . . . . . . . .. . .. . ......... . .. . . Dona l I Douglas. 
Treasurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . harles H . Colvin . 
Genera l l\fanager and Ass' t Treasure r .... . ..... . . ... . . . . ..... .. . amucl . B r:~ rll ey. 
S ecreta ry .. ... . .. ... . ..... . . . . ... .... . .. .. ..... . ......... . ... Luther K. Bell. 
Ass't Secreta ry ................. .. .. ... . . . ... . . .. . ... .. . . .. ... Owe n A. Shannon. 

COM M ITTEES 

F . H . 
S . S . Bradley. 
C. H. Colvin. 

'E:recut iva 
Russell, ch airma n. 

F . B. Ren tsch ler. 
G. C. Loening. 

Airship 
W. C. Young, chairman. 

Henry Wacker. Ra lph Upson. 
H a rry Vissering. Beckwith Havens. 

Operators a11d T ermi11als 
C. S. Jones, chairman. 

}. M. Johnson. R . H . Depew. 
C. F . lledden. G. S. Irela nd. 

A ircraft S lattdardi::a tion 
F . H. Russell, chairman. 

Ralph U pson. A . H. F lint. 
Grover C. L oening. S. S. Bradley. 

Me mbership 
F . B. Rentschler, chairman . 

C. H. Colvin. L . D. Ga rdner. 

Pate11ts 
Stephen H. Philbin. J . P. T a rbox. 

T rada Practice 
Grove r C. Loenin g, cha irman. 

C. L. Lawrance. C. H. Colvin. 
}. L. Callan . G. S. Ire land. 

Flying J.fea t a11d Sh ow Committee 
F. H. R usse ll , cha irman. 

G. C. Loenin g. VI. C. Young. 
C. L. Lawra nce. S . S. Bradley. 

State Com m ittcc iiZC II 
Californi a- Dona ld Do uglas , Los Angeles.. 
Delaware- E. R. A r mstron!l", W il mington . 
I ll ino is--Allan J ackson. Clucago. 
Mary land-T empl e N. joyce, Balt imore. 
Massachuse tts--E. P . \;\/arner, Cambridge. 
JV[ icbi gan-J. G. Vi ncent, Detroit. 
lVI issou ri-W. B. Robertson , St. Louis. 
New J ersey-G. S . } ~e l a n d, P ine Valley. 
New Y ork- A. }. E has, Buffa lo. 

Raymond \¥are, Ithaca. 
Ohio-} . M . Johnson, D ayton. 
Pennsylvania-W. Wallac e K ellett , Phi la-

de lphia. 
T exas-S. C. Coon , Da llas. 
vVashington- E. N . Gott-Seattle. 
W ashington, D. C.- George P . Tidmarsh. 
Wisconsin-T. F. H a milton, Milwaukee. 

MEMBERS AND SUDSCRIDERS 

Pi011eers 
Orville Wright, Dayton, Ohio. 
Glenn H. Curtiss, Garden City, N. Y. 

M a11ufacturi11g a11d E11gi11eeri11g 
Aeromarine Plane & Motor Company, Key-

port, N . J. 
Aircra ft Development Corp., Detroit, Mich . 
Airships Incorporated, Hammondsport, N. Y. 
Boeing Airplane Company, Seattle, W ash. 
Cox-Kiemin Aircraft Corp., College Point, 

N.Y. 
Curtiss Aeroplane & Motor Co., Garden 

CitybN. Y. 
The ouglas Company, Santa Monica, 

Calif. 

G. Elias & Bro., Inc., Buffa lo , N. Y. 
B. F . Goodrich Rubber Co., Akron , 0. 
Goodyea r Ti re & Rubber Co., A rkon, 0. 
}. L. Aircra ft Corp., N ew York Ci ty. 
Loening A erona utical Engineering Corp., 

New York City. 
Manufacturers Aircra ft Associat ion , Inc., 

New York City. 
P acka rd M otor Car Company, Detroit, Mich. 
Remington-Burnelli A irplane Co. , New York 

City. 
Lawrence Sperry Aircra ft Corp., Farming­

dale , N. Y. 
Thomas-Morse Aircraft Corp. , Ithaca , N . Y. 
Chance Vought Corp., Long I sland Ci ty, 

N.Y. 
Wright Aeronautical Corp., Paterson, N . J . 
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Operators a11d Distrib uto rs 
Aeroma riJle . irways , I nc., New Y ork, K ey 

\ Ves t and l:J::waoa . 
. oon (Curti ~ ircraft. Corp.) . Dallas, 

T ex. 
u r i Aeroplane E..'CJ)o rt Corp., New Yor k 

i y. 
urtiss M etrop1>l.i taa .Ai rplane o ., .New 
York ity. 
rro u Hoover ( urt.i .Aeroplane E..'tport 

orp.), Rio de J a neiro Brazil. 
Fruff·Daland Aero Corp .. bgde n burg. ·. Y. 
\\ . r r. Hu k i.sson ( ickers, L d.), !'\ew 

Y ork ity. 
. umner Ireland . P ine \ a lley, N. J . 

J ohn on A.i~lane upply Co .. D:l\•ton. 0. 
Temple N . oyce (Morane· aulnier ) , Balti· 

more. M . 
\ \. \\'::~ll:lce Kelle tt (F:uman) , P h iladelphia. 

Pa . 
r_,wrence L eon ( urt i- Aeroplane E..'CJ)ort 

orp.), Dueuos Aires, Argentina. 
Lud ington E..'<.bibition Co., I nc. P hilo· 

delph ia, Pa. 
R. B. C 'oo rduyn (Fokke r), . cw Yo rk 

ity. 
R obert on Aircra£ orp., t. Louis, 1\[o. 
F oster Russell A,·ia tion o . pokane, \Va.sh . 
Daisy Smi h, pokane, W ash.. 
Triang le Airway , I nc., Chica.!!o, ll . 
\ Vatter T. ·arney. an Frn.netsco, a lii. 
P. J. \Vi Uiruns (\Vi lliams B r;o s. Ai.rc.rn £l 

orp. of lif.), an Franei co. 
John Perr y \ Vood, Louisa, Ky. 

Accessories and Supp lies 
A . . Spar k Plug Co., Flint, :\licb. 
Aero tipply Mfg. o.. ew York City . 
A luminum Company of America, Pittsburgh, 

P a. 
Amer ican Gas Accumubtor Co., El i.z:~bet.b, 

. J. 
Ameri c:~n Hammered P isto·n Ring Co., 

B:~l t.imore , M d. 
Armou r & Co., Ch icago Ill 
Brew ter & Co .. Long Island City, •. Y . 
D a yton \\ ire \ Vheel Co .. Day on , 0. 
Eclipse Machine Co .. Hoboken. N. J. 
E lectr ic torage Ba tery C ., Philadelphia, 

Pa. 
General Aluminum & B rass Mfg. Co., 

Detroit. Mich. 
General Elect ric Co., Schenectady, N. Y. 
Grant Marine :1\lotor Co., Detro it. :Mich. 
Hamilton Aero Mfg. Co., Milwaukee, \>Vis.. 
Hammaeher, Sc.hlemmer & Co. , ~ew York 

City. 
tew::~rt Hartslwrn Co .. New York City. 

H a ke li te ?lifg. Cor p., Chicago, Ill. . 
I oterlbsh Signal Corp .. New York Ctty. 
:Macwhyte Company, Kenosha , Wis. 
Meisel Press M fg. Co. , Boston, Mass. 
Mosle r Metal P roducts Cor p., Mt. Vernon, 

. Y. 

:Moto-Meter Co., Inc., Long I sland Ci ty, 
N.Y. 

New Jersey Veneer Co., Paterson, N. J. 
P a rk Drop F orge Co., CJe,•eland, 0. 
Pionee r Ins trument Co., Brooklyn, N . Y. 
Rich Tool o. , Chicago, HI. . 

K F Industri es, New York Ctty. 
pe r ry Gyroscope Co., B roo.klyn, N . Y. 
plitdori Elect rica l Co., Newark, N. J . 
tandard Oil Co. (Indi ana ) , Chicago, lU. 
tee.! P roducts Co., Cleveland , 0. . 
tromherg Motor Devices Compan y, Cht· 
cng_o, Il l. 

\ V. Harris Thu rston & Co. , Inc., . ew York 
City. 

Tila nioe, Inc., U ni on , N. J . 
U. S . T ouring Information Bureau, \Vater­

loo, I owa. 
'alentine & Co., New York City. 

W amsutt·a M ills, New Bedford . Mass. 
\ Velling:ton Se:~ rs & Co .. N ew York City. 
\Vo lven n e Lubricants Co. of ew York, 

New York City. 
T he \ \ ood & Spencer Co. , Cleveland , 0. 
\Vyman -Gordon Co., \ Vorcest e r,_11Iass. 
Zenith-Detroit Corp., D etroit , ~lich. 

A aria/ Ad• erlising 
' i !<ht Aero A dvert ising Co., N ew York 

"t v. 
ky-\Yriting Corp. of A merica, N ew York 
City. 

A aria/ Photography 
E astman Kodak Co., Rochester, N . Y. 
Fai rchild Ae rial Camer:~ Corp., N ew York 

City. 
Hamilton Ma.xwell , Inc .• New York City. 
Photomap Co. (Leon T. Elie.l) , Pasadena, 

Calif. 

Pub/icatio 11s 
American Machinist ( F red H. Colvin ) , • ew 

York Cit y. 
Army and Navy Jou rnal (H. J. Reilly), 

New York City. 
Aviat ion and Aircraft Journal (L. D . Gard· 

ner ) .. New York City. 
Cine-Mundia l ( A. J. Chalmers) , N ew York 

City. 
Class Journal Company (David Be.ec.roft), 

. ' ew York City and Chica~o. 
U. S. Air Service Ma<razme (Earl N . 

F indley), Washington, b . C. 

[ nS11YG11CB 

H. ;Barber, Underwriting Agent, Hartford 
Ftre Insurance Co. a nd Hartford Acci­
den t & Indemnity Co., N ew York City. 

Nat ional A ircra ft Underwriters ' Assn. , N ew 
York City. 

J. Brooks B. P a rker, Philadelphia F a. 
A. R. S mall, Underwriters' Lab'orato ries 

Chicago, Ill. ' 

E:cccuti~es, Et1gineers, Dcsig11ers 

Hemclio Alfa.r o. 
E. R. Armstrong. 
Frank E . Baldwin. 
L uthe r K . Bell . 
L. \>V. Bett iger. 
S . S . Bradley. 
VA:icent J. B urnelli. 
J. L. Callan. 
John R. Cautley. 

Albert Champion. 
V i.rginius E. Cla rk. 
H enry l\L Cran e. 
Frits Cremer . 
Ralph S. Dam on. 
Richard H . Depew, Jr. 
Ladislas d 'Orcy. 
D onald Douglas . 
Sherman M. Fai rchild. 

A . J . Flachbar. 
Albert H . Flint. 
Edson F . Gallaudet. 
J ohn R. Gammeter. 
W. L. Gilmore. 
Chas. J . Glidden. 
E. N. Gott. 
Charles Ward Hall. 
Clarence D. Hanscom. 



J . L . Harkness. 
William Hartman . 
H a ro ld E. Hartney. 
Beckwith Havens. 
George H. Houston. 
T homas H a rt Kennedy. 
C. F. Kettering. 
C. Roy Ke;.rs. 
A lexander Kl emin. 
Herman T. Kra ft . 
Chas. L. L awrance. 
A lbert P. L oeni ng. 
Grover C. Loeu ing. 
Stephen J . McMahon. 
Cha rles M. Man ly. 
J. C. Mars. 
George Mead. 
J.:oseph F. Meade. 
F. L . Morse. 
Arthur E. N esbitt. 
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Exec utiv es, Engi11 eer-s, D esig11 crs 

Arthu r Nutt. 
Alex. A. Pedu. 
C. G. Pete rson. 
Stephen H. Philbin. 
H. L. Pope. 

tto Praege r. 
J . I- . P rin ce. 
Cha s. F . Redden. 
S. Albert R eed. 
F . B. Re ntsch le r. 
Herman B. Ring. 

~ 
K. Robinson, Jr. 

obn M. Rogers. 
rank H . Ru sse ll . 

Edwa rd Scbild.ha uer. 
L. R. Seide ll. 
0. A . S ha nnon. 
Howard S heaff. 
Igor I. S ikorskr. 
l3e rna rd L. Smtth. 

R oy Q. Ston e. 
\Vm. n. Stout. 

f
oscph B. Strau s. 
. P. T a rbox. 
~obe r t G. Thach . 

M ilt on T ibbett s. 
Gco. 1'. Tidma rsh. 
I. l\:L Uppcrcu. 
Ra i[J h H. pson. 
J. G. Vincen t. 
Ha r ry Visscring. 
H . Von Thaden. 

ha nce M. Vought. 
H enry vV::~ cke r . 
E. P. \Va rn er. 
Geo rge S. \ Vbe:lt. 
G. l\'L Willia ms. 
C. C. Witmer. 
\V. C. Young. 
Paul G. Zimmermann. 

MANUFACTURERS AIRCRAFT ASSOCIATIO. , I Ke. 
501 Fifth Avenue, New York City 

MEMBERSHIP 

Aeromarine Plane & Motor Company, K ey· 
port, N. J. 

Boeing A irplane Company, Sea ttl e, vVash. 
Curtiss Aeroplane & Motor Co. , Inc., 

Garden City, N. Y. 
Curtiss Engineering Corp., Garden City , 

N .Y. 
Dayton \Vrigh t Company, Dayton, Ohio. 
Dougl_as Companyf Santa Monica, Ca lif. 
G. Ehas & Bro., nc., B uffalo, N . Y. 
Fisher Body Corpora tion, Detroit Mich. 
Galla udst Aircraft Corp., Eas t Greenwich, 

R.I. 
L. W . F. Engineering Co., College Point, 

L. I., N. Y. 
Glenn L. M artin Company, Cleveland, Ohio. 

Packard Motor Car Company, De troit, 
M ich . 

Sturtevant Aeroplane Compan y, Boston, 
Mass. 

Thomas-Mo rse A irc raft Corp., I thaca, N. Y. 
Chance Vought Corporation, Long I s la nd 

City. N. Y. . \ V 
\ Vest Virg inia Aircraft Co., vVheehng, . 

Va. N J 
\ Vr ight Aer_ona utical Corp"' P aterson . : · 

Engel Ai rcra ft Corp., N iles , 0.; Spnng· 
field A irc raft Corp ., S pringfield, ~ass. ; St. 
Louis Ai rcraft Corp., St. Louts, Mo. ; 
Standard Aircraft Corp., Elizabeth , N. J . ; 
Standa rd A ero Corp., Plainfield, N. J ., 
have ceased the man ufacture of ai rcra ft 
a nd withdrawn from the Association. 

F . B . R entschler. 
F. H. Russell. 

DIRECTORS 

Glenn L. Martin. J. K. Robinson, Jr. 
1. M . Uppe rcu. A. H. Flint. 

C. M. Vought. F . L. Morse. A . J. Elias. 

O FFICERS 
President . . . .... .. .. .. . . .............. . ... . ..... . ........ . ... . .. . F. B. Rentschl er. 
Vice-President .....•.... .. . ... ... . ... .. ...... ......... ...... . .... Glenn L. 11ar t in. 
Treasure r ........ . .. .... ............ .... ... . .. . ... .. . ... ... ... .. Frank H . Russel l. 
Secreta ry .... . . .. .. .... . ...... . .... . . .... .... . .... . . .... .... . ... . Chance M. Vought. 
General Mfg. & Ass't Treasurer ......... . ... . ........... .. ........ S . S. Bradley. 

NATIONAL AERONAUTIC ASSOCIATION OF U. S. A., I Nc. 
1623 H Street, N. W., Washington, D. C. 

President-Frederick B . Patterson+. President National Cash Register Co., Dayton, Ohio. 
Vice-President-Ralph W. Cram, .c.ditor The D emocrat, Davenport, Iowa. 
Recording Secretary-T. M. Outcalt, Prosecuting Attorney's Office, Cincinnati, Ohio .. 
Treasurer-Colonel B. F. Castle1 Irving Bank-Columbia Trust Company, New York Ctty. 
General Manager-B. Russell Snaw, 1623 H Street, N. W., Washington, D. C. 

GOVERNORS BY STATES 

Alabama-J. S. McGee. 
California-Donald D o u g I a s , S ant a 

Monica. 
Connecticut-Chas. J . McLaughlin, 813 

Main Street, Hartford. 

District of Columbia-George W. Lewis, 
Nat'! Advisory Committee for Aero­
n autics, Washington. 

Georgia-Willis L. Chaffee, P almer Build­
ing, Atlanta. 
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Illinois-Or. R. R. 'Ferguwn, 417 5 I rving 
P a rk Blvd., h.icngo. 

Io wa-Ralph \ . ram, Da,·~uport Demo· 
cr I, Davenport. 

Kansas--A . B. Merriam, 300 South Cl.ii-ton. 
treet, \ Vich ita . 

Loui i. a- .\llen . Hackett, 454 \ aJnut 
re~ , ;\ cw rleans. 

l\Jassaeb u ctts-Portcr Adams, 1352 Beacon 
reet, Bo ton. 

icb ig:lll- H . E. Coffin 1331 First Katianal 
Uank B id ., Detroit. 

Mi ouri- C. R . \ 'olfley, Chamber of Com-
merce. . Jo eph. 

N ebra ka-Gou ld Dietz, Hotel Footone.lle 
maba . 

. ' ew York-Rich11rd F. Hoyt 25 Broad 
treet, l\ew York City. 

Ohio-Gie.nn L. Ma.rtin, 16800 St. Clair 
A '' eoue, Cle,·e.land. 

Oklahoma-Ea rl L. Leach, 312 North 
Broadway, Oklahoma C.ity. 

P en nsyh-niiia-C. T. Ludi.ngtoo, 609 \Vid­
ener Bldg., Philadelphia. 

Porto Rico-Chas. R. Hartzell, Box 549, 
a.n Juan. 

Texas--E dward C. Tobin, 207 Augusta 
t reet, a n Antonio. 

'tab- Arlen C. eJson, U. S. A.ir Ma.i1 
en ·ice, Salt Lake City. 

\ ·c t \ irginia-H. J, \ 'ilson, 211 North 
Broadway, \Vheelin~t: 

Wisconsin-Stephen J. McMahon, 1111 
Fir t Nat 1 Bank Bldg., Milwaukee. 

Gm""ERNo:RS AT LARG.E 

rville \Vri ht , Ha rmon and Park A\1 enues, 
Dayton, bio. 

od frey abot, 940 Old South Building, 
Bo on, Mt!Ss. 

Frank a.rter, t. Louis 

\ V. P . MacCracken, 959 The Rookery, 
Chicago, Ill. 

E lmer A. Sperry, 40 .Manhattan Bridge 
. Plaza, Brooklyn, N. Y. 

\1r Board, St. Lou.is, l\Io. 

CoM M rTTEEs 
Fin arlce 

Howard E. Coffin, Bud on Moto r Cnr 
ompnny. D etroit. 

ol. B. F. t!Stle, 233 Broadway, New Yo.rk . 
Godfrey L . Cabot, 94U Old out.h Bldg., 

.Boston . 
. F. Kettering, 07 .Mutual Home Bldg. 
Dayton . 

Ed e.l Ford , Ford Motor Company, Detroit. 
Carl F . G. Meyer, 5503 Clemens Ave., St. 

Louis. 
ecile B. Del..{ille, Par11mount Film Corp., 
R ll ywood, Calif. 

Fonrign R elatious 
F . S. La hm, 13 R ue t. F lorentin, Paris, 

Fran e. 
idney B . Veit 42 Faubourg Poissonn.i ere, 
Paris, F rance. 

To eph P ulitze r. S t. Louis. 
Pror. E. P. \ :Varner, fass. Inst itute of 

Technology, Cambrid!te, :llass. 
Elmer Sperr ·. Sperry Gyroscope Comp::my, 

Brooklyn , • . Y . 
Dr. A. L. H ipwell. 91 Champs Elysees, 

Par is France. 
J ohn J3y Ide, \\ nsbington, D. C. 

Co111est 
Col. F. P. Lahm , Army and avy Club, 

\ Vashington. 
Porter H. Adams, 1352 Beacon S treet, 

Boston. . C 
C. G. Peterson, vVright Aeronautt.c or-

poration , Paterson, N. J. 
Comdr. M . A. Mitscher, \.Yashlngton. 
J a mes A. Meissner, 2617 B ush Blvd ., 

Ensley, Ala. C 
Glenn Martin, 16800 St. Clair A ve. , leve­

land. 
Ralph H. Upson, 606 Penobscot B ldg., 

Detroit. 
R. \ .Y. Schroeder, Nat'! Aircraft Under ­

wTiters , Chicago. 
Howard F. \ .Yehrle, 503 Railway Exchange, 

Kansas City, Mo. 

Randall Foster, 1226 Pierce Bldg., St. Lou.is. 
L t . Col. C. C. Culver. • 
H . E . Morin, San Diego Union, San Diego, 

1if. 
R. Ru sell Shaw, \Vashington. 

arl Schory, \~ ashington . 

L egislat-ive 
\-\ illiam P. MacCrac.ken, Jr., The Rookery, 

Chicago. 
Harold E . Emmons, Firs t ational Bank 

Bldg. , Detroit. 
S tephen J, McMahon~ Il!l First Wis. Na· 

tiona ! Bank Bldg., nfilwaukee. 
Bon. Roy G. Fitzgerald, 909 U. B. Bldg., 

Dayton. 
Sidney D. \.Yaldon, 160 Longfellow Avenue, 

Detroit . 
\\ . Fr::mk Carte r, St. Louis. 
Ale.cxa.nder Armstrong, Baltimore. 
Godfrey L. Cabot, 940 Old South Bldg., 

Boston. 
Gould Dietz, Hotel Fonte.nelle. Omaha. 
Ralph vV. Cram, Democrat Publishing Co., 

Davenport, Iowa. 
Me lvin M. Johnson, Boston. 

M embership 
F. B. Patterson, Dayton. 
Ralph \.Y. Cram, Daveuport, Iowa. 
John F. Ahlers, Dayton. 
l!:dgar S. Gorrell, 894 Commonwealth Ave­

n ue, Boston. 
Rear Admiral \V. F. Fullam, \¥ashington, 

D. C. 
Charles J. Glidden, I Madison Avenue, New 

York. 
Carl B .. Frits~he, 1404 E. Jefferson Avenu~. 

DetrOit, M1ch. 
H'!rold R. Hartney, Duryea Bldg., vVas.h­

m gton. 
Joseph Rondy, 324 Bastable Bldg., Syra­

cuse, N. Y. 
Dr. R. R.. Ferguson, 4175 Irving Park 

Blvd. , Clucago. 
Dr. J. Frank Points, 921 Canal Street New 

Orleans. ' 
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P ublicity 

J ohn \V. P a lli son, U nio n Ce ntred Life In · 
s u ra ncc Co .. C in cinna ti. 

Hugh \V. Ro be rtson , H uds on Motor Car 
Compa n y , Detro it. 

George S . \Vheat, 1 \ Ves t 34th St reet, 
t 'ew Yo rk. 

E a rl N . Find ley, Star Bui ld ing, 'vVashing ton. 

Arc hib::tld Black , 25 ll ri x to n Road , Ga rden 
ity, L. I. 

\ Va lte t· Ca mp, 34 Hill house Head , r\ ew 
l laven, ·on n . 

L . K. r\ icho lson, Tim cs-Picayowc, N ew 
O rlea ns. 

C la rk H owe ll , The Co11 stilution, A tla n ta, 
.a. 

Ch a rles Boggs , Da il:y Oklahoma 11, kb · 
hom;:~ City. 

U. S. AIR SERVICE, WAR DEPARTME T 
M unitions Build ing, Washington, D . C. 

0RGA NJZi\TrQN 

In the orga ni zat ion of the Chie f o f A ir Service five ma in div is ions a rc provided: 
Personnel, Informa tion, Training a nd \\ ::t r Plans , Indus tri ;:t l \ V::t r P la n s :wd Supply. 
The office of th e Ch ief in c ludes Ass ista n t Chi e f ::t n d the Exec ut ive flice. Subord in nt c.s 
to the Executive Office a re the F ina nce ::tnd M ed ica l Sect ions, M::ttc ria l Di posa l a nd 
S a lvage S ection, Director of Ai rcra ft P roduct ion ( S pruce Production Corporat ion) , Lega l 
Advisor a nd the T echnica l Adviso r, who is a represe nta t ive o f th e Enginee r ing D tvis ion, 
McCook Field, Dayton , O hio. T he Chief Cle rk co nducts th e r outin e ::tdminjs tr::ttion of 
the civilia n personnel on d uty in th e office of th e Ch ief of A ir en·ice in conformi ty 
with Civil S e rv ice Rules , exis ting W a r Department r egulations a nd o rde rs, a n d the 
a nnounced policy o f the Chief of A.ir S e r vice. Th e Pe rsonn el D ivis io n is compos ed of 
two sections-Office rs a nd E nli s ted. The Information compris es the Lib ra ry ect ion, 
Special Section a nd R eproduction Section. Five s ect ion s compr·ise th e Training and 
War Plane D ivis ion : Schools , Tac tica l Units , Heserve Office rs Tra ining Corps , N ationa l 
Guard a nd Officers Reserve, 'vVa r P la ns S ection a nd Ai rways Section. The Indust ri ::t l 
'vVa r Plans Divis ion is d iv ided into three branches-Require ments, S tat is tical a nd P la nning. 
The Supply Divis ion e mbraces Proper ty Requirements a nd Proc urement Sections. 

OFFICERs ON DuTY I N W ASRINGTO N 

*Maj. Gen. Mason M. Patrick, Chief, Air 
Service. 

*Brig. Gen. William Mitchell, A ss't Chief, 
Air S er vice. 

*Lieut. Col. James E . F echet. 
tLieut. Col. lra F. Fravel. 
*Maj . J enn er Y. Chism. 
*Maj. Leon ard H. Drennan. 
*Maj . J acob E. Fickel. 
*Ma j. \Va lter H. Frank. 
*Maj. Byron Q . Jones . 
tMa j. J a mes H. Mars. 
*Maj. lra H. Rader. 
tMaj. John D. Rea rdan. 
*Maj. Ha rri son H. C. Richards. 
*Maj. Barton K. Yount. 
*Capt. Oliver P. Echols. 
*Cap t. O liver S. Ferson. 
*Capt. Hubert R. Harmon. 
tCapt . Dudley B. Howard. 
*Capt. Robert Oldys. 
tCapt. Raymond E . O'Neill. 
*Capt. David S. Seaton. 
*Capt. Lorenzo L. Snow. 

Capt. William F. Volandt. 

•capt. Frank W . \Vright. 
*Lieut. Ames S. A lbro. 
*Lieut. Clayton L . B isse ll. 
*Lieut. S biras A. B lair. 
*Lieut. Robert J. D rown, Jr. 
tLieut. James C. Cluck. 
* Lieut. bonald G. Duke. 
*Lieut. Mer rick G. E s te rbrook, J r. 
*Lieut. Ern est E. Harmon. 
"Lieut. Ca leb V. H ayn es. 
*Lieut. Ea rl S . Hoag. 
*Lieut. George E. Hodge. 
*Lie ut. Horace S. K enyon, Jr. 
*Lieut. David G. Lingl e. 
*Lieut. Corley P. McDarment. 
*Lieut. Phillips Melville. 
*Lieut. Bu rdette S. Wright. 
*Lieut. John P. Van Zandt (Attached ). 

Eugineeri11g Division-McCook Fie ld, 
Dayton, Ohi<J 

*Maj. L. W. Mcintosh, Chief of Di vision. 
*Maj. Alfred H . Robley', Ass't Chief of 

Division. 

ARMY CORPS AREAS AND DEPARTMENTS 

FIRST CoRPS AREA-Includes Maine, New H a mpshire, Vermont~_M:assachusetts, Connecticut 
and Rhode Isla ngj headquarters, Army Base, Boston 9, .Mass. Air Service Officer, 
*Capt. Louis R. !\.night. 

SECON D CoRPs AREA-Includes New York, New Jersey and Delaware; headquarters, Gov· 
ernors Island, N. Y. Island of Porto Rico , with isla nds and keys a djacent thereto, 
is for administrative purposes a ttached to Second Corps Area. Air Service Officer, 
tCol. Theodore A. Baldwin, Jr. ~ 

THIRD CORPS AREA-Includes Pennsylvania, M aryland, Virginia and District of Columbia ; 
headquarter s. Standard Oil Building, Baltimore, Md. Air Service Officer, *Capt. 
Charles T. Phillips. 

*Pilot. 
t Airship Pilot. 
t Observer. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~- - - - - - - - - - - - - - - - - - - ---
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OR.PS AREA-Includes l'\orth arolinn. oul11 Carolina. Georgia, Florida, A labama, 
)fi i ippi and Loui ·ana; bcadquar e rs, Ft. McPhers on, Ga. Air S er vice 
pt . Uo G. Trunk. 

FIF"TH RPS R "A- Include hio. \\ Virginia , Indiana and Kentucky; headq ua rt e rs , 
Ft. H aye_, olumbus. hio. \ ir en·ice fficer , ~- LieuL CoL S eth N. Cook. 

ll'TIJ ORPS A RL'- . I nclude Tllinoi Micbi$nn , \ Viscon_iu a nd J effe rson Barracks , l\lo. ; 
headq uarter , 6th . A., 1 19 \ V. Persbtng Road, bicago 1U. A ir Service Office r, 
• Maj. Harold . Marti n . 

IWli i'o'TII OR.PS .'\ R. -Includ e 'ltS· ouri , Kansa , .<'\.rkn.nsas, Iowa ~eb raska, :Minnes ota, 
N orth Da!.."'t3 and outb Dnkot3: headqua rter , Army B uild ing, Omaha, N ebr. Ai r 

ervice fficer, 1\J nj. Lawrence · . hurcbiH. 
EtcuTH PS AREA-I nclude Te:: as, kla homa, olorado1 New Mexico and A r izona ; 

headquarter Ft. a m Houston, an Antonio , T"-'<ns. ."-ir S en •ice Officer , "Lt. Col. 
larence . uh•er. 

NtNTH ORP. AREA- Includes \Ynshi.ngton regon, I daho. Monta na, \ "yoming, Utah, 
X evada an liforoia; headguarte "• P residio, an F rnnci co, Cal. Air S en •ice 

fliccr, •Lieut. o l. \ Villinm E. Gillmore. 
ffAWAIIAN D EPARTM ENT-Includes Ha iiau I bnds and dependenc.ie ; headquarters, Hono­

lulu, Hawaii. Ai r ervice ffice·r, '"M nj . . rno ld N . Krogstad . 
.E lliLJPPtN E DEPART &.'n-lncJudes all of Phi lippine J\.ch ipelago and t roops in China; 

hendquarte rs , Manila , Philippine I sland . Air · ~n--i ce fficer, *Maj. Geo rge E. A. 
Rein burg. 

P A.NA .. A ..._.,A,L DnPAar ·:u E.NT-I.ncludes en!'Lre anal Zone; headquart e rs, Quarry Heights, 
Balboa He1ght , Canal Zone. Au ernce flicer. *Maj. Raycr aft \\ nJsh. 

NDER J ~RLSor:cno:-< oF CHIEF OF Am SERncE 

S tatio" P . 0. Address 
hio . .. . .. . . .. . cf o Goodyea r Tire · R ulr 

be.r Co .. Ak ron, Oh io 

A cti<tit:y 
D istri ct ffice. 
Bal loon Production & Inspect ion 

Procu.r ement S ection . 
. .. . • ... .. 11th chool Group H dqrs. 

46th & 47th School Sqdns. 
Brooks Field . . . . . . . . . . ::tn Antonio, T 

4th P hoto S ection. 
62d S en •ice Sqdn . 
Primar y F lying Sc.hool. 
Flying Cadet A ttachment. 

t hanute F ie ld • . . . . . .. Rantoul, UL .. . . .. ....• ... Tec.hnicn.l School. 
chool T roops. 

tFnirfield Air Tnterm . Fairfield. 
dinte Depot (and Wil-

hio ... ...... . .. Supply & R epair D epo t. 
Pro-perty, Maintenance & Cost. 

bu.r \\"right F ield) 
§Kdly F ield ... . ... . ... Kelly Field, 

Compila tion S ection. 
Te-'< . . ... . . .... 1st Wi.ng Hdqrs. 

3d A ttack Group Hdqrs. 
8, 13, 26 & 90th Attack Sqdns. 
1Oth School Group Hdqrs. 
40th 41st, 42d & 43d School Sqdns. 
60th & 68 th Service Sqdns. 
2~d P hoto Section. 
Flying Cadet D etachment . 
Flying F ield. 
Adv·anced Flying School. 

Langley F ield . . . . ... ... Hampton, \ -a. . .... . . .. . .. 2d \ iug Hdqrs. 
50th O bs. Sqdn. ( R.S.). 
19th J\.irship Co. 
2d Bomb. Group Hdqrs. 
11th, 20th & 96tll Bomb. Sqdns 
58th S e rvice Sqdn. (R.S,). · 
- d & 20tlt Photo Section. 
Tactica l School. 
F ly ing Field. 

Litt le Rock Air Inter- L ittle Rock, Ark . .. . ... .. .. Supply Depot. 
mediate Depot . . . . . 

McCook F ield . . •. ... . . Dayton, Ohw ...... .. . . ... J:;ng!neer~g D1vtsion. 
Engmeenng School. 

1.\-Iiddletown A ir In te r- Middle town, Pa .. . ...• . . . .. S upply .Depot. 
medi:lte Depot l ndustnal War Plan s Section. 

tMitchel Field ... . ..• . . Mitchel Field, L. 1., N ew School of Aviation. 
York Medicine. 

t Observer. 
*Pilot. 
t See sta tions under jurisd iction of Corps A rea, Dept. or Dist. Commander. 
§ Detachment 8th , 13 th , 26th & 90th Attack Sqdns. on duty at airdromes, McAllen, 

Laredo, Del Rio and Sat1de rson, Texas. 

20 
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Statio1~ P . 0. Address Acli<•ity 

New York, N. Y . . . .. .. Room 808 . .. .. . . .. . . . ... . D istrict P rope rty & urvcy 
Roo m 807, 39 \Vhi te!Jall St., Distr ict Office Proc urement 

. ew York, N . Y. upplv Division . 
Rockwell Ai r Interme­

diate Depot 
Sa n Antonio Air Inter­

mediate Depot 

Rockwell F ield, Co ronado, upp l}• & Repa ir Depot. 
Ca li f. Flying }7ield. 

Sa n An ton io, T ex .. ... . . .. . Supply & Repair Depot. 

Offi e r. 
c:c tion . 

Scott Field ...... . .. . . . Sco tt F ield, Ill. .. .. ... . . . . Sth, 91lt & 12th A irship Co's. 
21st A irs hip Group Hdqrs. 
21st Photo ec ti on. 

Seattle, \ ;\/ash . . . . . . . . . . District l\Ia nager, Ajr cr v­
ice District P rocurement 
Offi ce, c/ o Boeing fur­
pla ne Co., Georgetown 
S tat ion, Sea ttle, Wash. 

24th A irship cn •icc Co. 
Dn lloo n & Airsh ip chool. 
Air I ntermediate Depot. 
D ist r ict P rocurement ffiee . 

STATION s AND AcTIVITIES UNDER }uRrs orcTIO N OF C oR PS A REA D EPA RT M EN T 
OR DISTRICT COM MA N DER 

Stat io a P . 0. Addt·ess Act i· ity 

§Bliss, Ft., Texas . ... .. . El Paso, T exas . . ... .. .. . .. 1st Photo Section. 
12th Obs. Sqdn . (R .S.). 
32d Air lntell. Sec tion . 
Border P at rol. 

tDolling Field ......... A nacosti a, D. C . .. . . ... . .. . H dqrs. Detach . 3d Photo Sect ion. 
99 th Obs. Sqd n. (R.S.). 
56th Serv ice Sqdn. (R .S.). 
F lying Field. 

Boston Air Port. .... .. . Boston, Mass. . .. . .. . . . .. . Corps A rea H dqrs. F jjght. 
Bowman Field .. . ... . .. Louisville, Ky .... . . ....... Inte rm ediate Land ing Field. 
Brown, Ft ............. Ft. B ro wn, T ex . . .. .. .. .. . . Border P atrol S tation . 
*Chanute Field . .. ... .. Rantoul, Ill. . . . . . .... . .. . . 5th Photo Section. 

15th Ohs. Sqd n. (R.S. ) . 
Clark Field ...... . . .... Camp Stotsenburg, P. I. . .. 3d Pursui t Sqdn . 

·Clover Field .... . . . ... . Sa nta Monica, Ca li f ...... . . A irdrome. 

Crissy Field ... .. . . .... Presidio of San Francisco, 33d Air Intel!. Sect ion. 
Calif. 91st Obs. Sqdn . 

15th Photo Section . 
A.eri al Coast D efense. 
Forest P a trol. 

Crook, Ft. . . .. . ....... Ft. Crook, N ebr .. . .. .. ... . Corps Area H clqrs. Flight. 

Douglas, Ft. ........... Ft. Douglas, Utah .... ... ... Intermediate L anding Field. 

*Fairfield Air Interme- F airfield, Ohio .. .. . .. . . . .. 88th Obs. Sqdn, (R.S.) . 
diate Depot (and Wi l- 7th Photo Sect1on. 
bur Wright Field) 

France Field .... . . ... . Panama, C. z .... ... ...... 6th Composite Group Hdqrs. 
7th Obs. Sqcln. 
12th Photo Section. 
40th Air Intell. Section. 
63d Service Sgdn. 
24th Pursuit Sqdn. 
25th Bomb. Sqdn. 
Aerial Coast Defense. 

Grisard Field .. , ....... Cincinnati, Ohio ....... .. . Intermediate Landing Field. 

Kindley Field .......... Ft. Mills, P. I ............. 2d Obs. Sqdn. 
Langin Field .......... Moundsville, W. Va ...... . Intermediate L anding Field. 

Logan Field ........... Dundalk, Md. . ........ ... . Intermediate L anding Field. 

§Detachments 12th Obs. Sqdn. on duty at air dromes, Nogales, Douglas , Arizona, a nd 
Camps Bierne and Marfa, Texas. 

t Correspondence through C. G., District of \Vashington. 
* See stations under jurisdiction of Chief of Air Service. 
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Slal iO il P. 0. Address Acti':!ily 

Lu ·e Field .. . . . . . . .. . . Honolul u, H awaii .. .. . . .. . "lb Comp. Group Sdqrs . 
6t.h Purs uit C::qdn. 
65th Service Sqdn . 
11th Photo Section. 
<l i s t Air lntel.l . Section .. 
23d B omb. Sqd n. 
Aerial Coast ·Defens e. 
72nd Bomb. Sqdn. 
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t:C\Ial her F ield . . . .. .. . . 1\IiJI 
19th Pursui t Sqdn. 

lif. . . . . . . . . .. . . .. D etachment 9 1st Obs. Sqdn (see 
Cri.ssy Field) . 

' [n.:ot \Yell F ield . . . . . . .. . :llontgomery, Ala . . .. . ... . . 22d Obs. du . 

•Mitcbe.l F ield ... . .. . . . .:llitc.bel F ield L. I ., 
York 

4t.b P hoto ection. 
' ew 9th Obs. Grou p H dqrs. 

tb & l 4tlt Photo Section. 
I s t Obs. Sqdu. (R.S.). 
5th Obs. Sqdu . (R.S.) . 
3! t Air Inte!J. S ect ion. 
61st Service Sqdu . 

· "ic.bols, Ca mp . . .. . . .. . Ri.za l, P . I. . . . . . .... . . . . . . 4t.h Comp. Group H dq rs. 
66th ervice Sqdu. 
6th P hoto Section. 
42d .lur In tell . Sec t ion. 
28th Bomb. Sqdn . 
P hi lippine Ai r Depot . 

· orton Field . . . . .. .. . . Columbus. Ohio . .. . . . . . .. . Corps A rea H dqrs. F ligh t. 
P it burgh Air Po:r t ... . . P it burgh, a .... . . . . . . .. . . Inter med.ia te Lan ding F ield. 
P o t F ield ( see F t. ill) . 
Richa rd Fi eld . . ... . . . . K ansa ity, Mo . .. ... . . .. . Inte rmediate Lan ding Field. 
t Ro F ield .... . .... . . . A rcadia, Calif . .. . . . . . . .... DetacJ1.ment 91st Obs. Sqd n. (see 

Cr issy F ield) . 
n.nd P oint . . . . . . . . . . . . and Point, \ Vasb . . ... . . .. . I n termedia te Landing F ie.Jd. 
eJfridg e F iel d . . ... . .. 1\It. Clemens, Mich .. . . . . .. . 1s t Pursui t Group Hdqrs. 

57th e rvice Sqdu. 
17th, 27 th, 94th & 95th Pursuit 

Sqdns . 
heridan , FL .. . .. . ... . Ft. Sheridan . Ill .. .. .. . . .. . Corps A r ea H dqrs. F light. 
boen F ield . ... . . . .... Ft. B e.oj . Harrison. lad . . . . I n termediate Landing F ield. 

Wheele r F ield ...... . . . Schofield Barrncks, H no- <lth Obs. Sqdn . 
lulu., Hawaii Aer ia l Coast D efense Hdq rs. 

TATJOKs · :N-nER ]UlUSmcTro.- OF P o T CoMMANDERS AT \ iVHrcH A. S. 
0RGA.XIZATI0:-1 S A RE 0 . D UT Y 

S tatio 11 P. 0. Add,-ass 

Ph il li ps Field . . . . . . . . . . Aberdeen P roYing Ground, 18th Ai.rship Co. (R.S.) . 
Md. 49th Bomb. Sqdn . 

59th Ser vice Sqdn . 
Ordna11Ce P r ovmg Ground. 

P ope Field . ... . . . • .. . . Fayettevil le, J:i. C . . . . . .... . Detach. 22d Obs. Sqdn . 
A r ti llery F i ring Center. 

R iley, F t. . . . . . . . . . . • . . F t. Riley, Kansas .... . .. . . . 16th Obs. Sqdn. (R. S.) . 
9th Photo Section. 
Cavalry School. 

ill , Ft . .... .... .. . .. .. F t.. SiJI, Okla .. . .. .. ... . .. . 44th Obs. Sqdn. (R .S .) . 
23d Photo Section. 
Field Artill ery School. 
Flying F ield. 

:t I nactive. 
* See stations under j Llr isd iction of Chief of A ir Se.rvice. 
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REPORT oP LASSITER Co r. 1 LTTEE APPOIKTED TO Co 'S IDER 
DATED O CTOBER 11, 1923 

EEDS OP AIR FR \ 'JCE 

The Sec retary of \Va r has a u thor ized publication of the foll owing s tat ement rel at ive 
to the r eport of a comm it tee whi ch was appointed to in ve tigatc and report u pon the 
present s ta tus and fut ure con li tio n of the Air 'ervice. This co mm ittee, composed o f 
Maj. Gen. \o\/iJii a m Lass ite r, .Bri . Gen. B ria nt H. \\'ells, Brig. Gen. Hu h A . Drum , 
Brig. G en . Stuart Hein tzelma n, ol. Irvin L . Hunt, Lieut. o l. J ohn \ V. u li ck, LieuL 
Col. Frank P. L a hrn and Maj. Herbert A . Dargue, r eco rder , ::tftcr :w e.x hau t ive s tu dy 
of the s it uation have r eported Lha t an a larming condition ex i ts due io short a~c of Bytng 
personne l and eq uipmen t, w)1ich, if.allowed to continue, will very soo n c...,useth 1s imporm.m 
combatant a rm, whose aena l tactiCS and trategy of aeria l w:~ rfarc, part 1cularly 111 ti S 
offensive phases, are now recog nized as beillll' as'irnponant as the t :~ct i cs of the grom~d 
a nd sea forces, to reach a cond it ion which will cause it to be negl igible as a factor m 
n a tiona l defense. 

The fa ilure of the airc raft industry to develop commercially Ita r esulted in many 
aircraft ma nufacturers being so le ly dependent on the ove rnm nt fo r the ir e.'<i s tence. 
~overnmen t orde rs l1 ave b ~n lim1ted, due to lack of approp ri a tion s and the fact that 
at rpl at~ es manufactur d du n ng the war must be used up befo re any la rge amount . o f 
n ew a trcraft c a n be purchased . This war e ujpment is rap idly deteriorating :md beco1mng 
unsa fe to By. Tlt c s treng th of t he Air ervice au bori zed in the amendment to the 
Natio na l Ddense Act, approv~d Jun e 4, 1920, in the Re~ular Army .of 18 .000 ofiicers ~nd 
280,000 en!1 sted men , was l, J 16 officers and 16,000 enhsted men, 1nclud1 ng 2,J00 fly1ng 
cadets. S wce that date the co mmi ttee report sta es that "the peace t rength of t he 
Regula ~ Army l1.a s unde rgone sev~ra l reduc!ion . J'be re a re no'~ autho ri.zed 12,000 offic_crs 
and 12.) ,000 enhs ted men, of wb1ch the Air e r v1ce allotment t 1 06 1 officers a nd 8,t64 
enli s ted men (i!1cluding 190 flyin g cadets) . f the e only 880 offi~e rs ~nd ,399 en.lj s~ed 
men a:1d 91 flymg cadets are now available (February 2 , 1923). In v1ew of Ute ltmlta· 
t!Ons unposed by law on the s trength of the Regula r A rmy in t ime of peace and th_e 
sm<;1 ll pe rcentag~s of oqice rs and enli ted men allotted to th e A ir crv ice, the peace org.ant· 
zat1on of th e A tr Servtce now bears no r Ia ion to the wa r r equirement and affords lo tt ie 
or. no founda t ion upo n which war req uirements in ei the r personne l or materia l can be 
butlt. " 

The eq uipment s ituation is o critical hat w ith a continuance of approp riat ion at 
the present r a te, by July, 1926 tJ1ere will be a'.·ai lab le 1 than 300 serviceable a irplanes 
to m <:et a r equirement of o ve r ' five times that number for the pre ent small A ir Sen• i c~. 
In th ts r egard the r eport continues that: " The la rge r part of the a irc raft no w on ha nd IS 
war produced and . is dete riorat ing ra pidly. Furthermore, 80 % of these airp!anes a re of 
a!l obso lescent ~r:un111g type o r are un uitable fo r combat u e. I t is essent1a l __ that n~w 
a trcraft be provtd ed to r eplace that bu ilt during the \Vor ld War, a nd that_ add ltJona l ?J ir· 
craft be. purchased to ma ke up th e deficit that is increasin g r a pidly. ince 1t now requtres 
about e 1 g~teen months to secu re del ivery of a irc ra ft a ft e r t he co n t ra,c t has actually been 
executed,, 1 ~ IS evtdent th a t no r el ief can be expected fo r the present S1tual1on b~fo r e 1926. 
f\ppropnatwn s now bem g made for U1e Air er vice fo r the purcha e o f new a trcraft a~" 
m ad<;qua te for th e r equi rements of the existing reduced peace establishme n t o f ~he Au 
Serv.tce or even for the n ecesssary annuaJ replacemen ts tl1e re for." A cornpar! sor:o o f 
requ1rements and t he a moun t of equipment on hand two year ltence clea rly 111d1cate 
"that. unless steps a re taken to improve cond it ions in the A.ir S e rvice it wi!l in effect be 
pract1 ca lly demobilized at a n ear ly date The a irc ra ft indu try in the Umted States at 
present is entirely inadequate to m eet p~,ce and war requiremen ts , it is rapidly di'!'ini !!h· 
111 ~ and under present condit ions wi ll soon practically d isappea r. It depends. tor tt s 
ex tste1_1ce almost who lly upon o rders placed by Governmental servi~es. A g_raph1c repre· 
sentatwn of the state of th e a ircraft industry shows how fa r the 111dust ry xalls short of 
being a ble to meet war r equirements and that planes in su fficie nt quantities would not 
be produced under present cond itions unt il n ea rly two yea rs a fter the war had begun. 
The deye(oprnent of commercia l aviation will st im ulate the aircraft industry, but orde~s 
fro;>m . the m. ilita ry se r vic.es mus t be depended up. on, at lea.st fo r the immediate. future, tf 
th.ts .mdustry is to be kept a li ve. Sho uld a na ional emergency .confron~ t hts <;oun.trr, 
wtthm the nex t f ew yea rs t he A ir Service would no t be able to play tts part. m. m eeting 1t. 
. :rhe Committee recognizes the n ecessity for the adop tion of a contmmng progmm 

s tmtlar to .that suggested by Mr. W ainwright, f ormer Ass istant ? ec r~tary. o.f vVar, as. tl~e 
only p,racttcal solution of the equi pment problem. The Commt t tee s op.mwn on t hJS !S 
that 'The most practicabl e way in wh ich th.e peace requir ements in m.a tenal can be. met I S 
to a dopt a <;ontmuing product io n program extending throu,gh a penod of approXllDate ly 
ten y~ars wtth adequate annua l appropriations and authonzations to make tJ1_e program 
effect!ve. It is estimated tha t th e a n nual app rop-riations r equired to make thts P!'ogram 
effecttve, exclusive of p ay, upkeep an d housi.ng of pe rsonnel, will .be approxt.ma tely 
$25 ,000,000, of which app roxi mately $10,000,000 wou ld be for operatmg expenses and 
$ 15,000,000 for purchase of n ew aircraft, the firs t amount increasing and the second 
decreasmg as the prog ram develops--the totaJ remaining at about the sum stated." .. , 

Th,e acute shortage of flying p er sonnel caused by in adequate procurement factltttes 
and lu~h r a te of casua lty amon g the flying officers , d ue to a ircraft accidents, hav_e reduc"d 
the flymg personnel of the A ir <::ervice to such a small nucleus that the comm.tttee finds 
a continuing personne l program extending 0 ,,er a period o f approx imate ly ten years should 
pa rallel the production progra m. Concerning this the Committee r ecommends that "t~e 
persC!nnel required for th peace estab lishment in excess of tha t now a llotted to the Atr 
Sez:vt~e shou.ld be in addition to U1e present authorized strength of the Regular Army. 
It IS xmpracltcable to secure from the presen t authorized st rength the personnel needed for 
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1hi c..xp:m ion of U1e Air en-ice w itho u tak ing the addit.ion:d st rength from one or more 
of the other combaLant arm which a re already undu ly reduced, and, the refore, the Com­
mittee is of the opin ion that ongre should be asked to pro,·ide additional personnel 
for thi s rcqwsitc expa~nsjon of the Air ervice." 

The per onneJ :wd equipment shuation i.s summa rized by t11e Committee in the following 
Slatemcnt : 

" T he omrui1 ee finds our Air en·ice ro be i.n a ve ry unfortunate and critical 
si uauon. i.nce the \ ·a rid \\ ar aviation bas come to play a n increasingly important 
part in milit a ry operation_, but mea ur s ha ,·e not been taken in our country to keep 
re p with l11i e\•ol uticm . Due o the r e un ion of the A rmy the personnel of the Air 

F r e has bee n dimioi&hed; mo reover airc raft h:n ·e not been manu factured to replace 
the type produced d uring the \\ orld Wa.r. Fo r Jack o.f b usiness our a ircraft industry 
is languishing and may disappea r. Jr req uire time to begi n production of airplanes 
and i t ~ ke time 10 tra in per 01~nel. '\\'e cannot i.mpro\'i e a n Ai r Service a nd yet 
it i iod i pen able to be · ro ng in be a ir :1t the very outset of war. T herefore, i t 
i the opini on o f t11e ommittee that our peace-t ime ir e n •ice have a st-rength and 
a n orga~niza ti on permit ing rap id C.'<J?a n ~ion to mc~t t he fir st r equ irements of a war 

· and then be capa ble of teady e.'<panstou to meet th ultimate r eqUirement of the wa r. 
It i impo sible under presenr condition ro pa ::t t once f rom our presen t peace tatus 
to the peace tntus de i.red , nnd hence we should have a deve lopment program e.'<tend­
i.u o,·er a pe riod of y ar- , pro,·-iding fo r yearly incre men ts iu bot11 personnel a nd 
material, and adopted by Congre - as a con ti nuing p roj ect." 

1\lany points b.itbe rto undecided ::t to the tact ica l organization a.nd function of .>\.ir 
e rv ice and Air Force a r e defin itely defined by the Committee in the io llovting state­

ments: 

"Observation Air ervi.ce should be an integra l pa rt o f divisions, corps and 
arm.i es with a reser~e under Genera l Headq ua r te rs . 

"An A ir F orce of attack and p u rsu it av·iation should be an integral part of each 
F ield Army, witlJ a re erve tmder Genera l H eadquarte rs. 

"An Air F r e of bombardment a nd pursuit aviation and a irships should be 
d irectly under General Headquarter for a sis-nment to s pecia l and s trategical mis· 
s ion , lhe accompli.shm e.n t of which may be e1t be r in connection with the operation 
of ground troo ps o r e.ni irely independent of them. This fo rce should be organized 
into Ja~rge uni , insuring great mobi lity and independence of action." 

oncluding its repo r t and making fi.n a l r ecommendations, the Committee recommends 
that : 

"In o rder to a,·~ i d dup_l_icat-io.n , and to in_sure the. most economical de,·elop ment 
of adeq u:1te producnon fac!lJ!Ies ~o meet war-t1me r_equ1rements, a well balanced Joint 
Army and l\avy program e..x tendill through a penod of years, covermg the require­
ment of both tbe Army and the Navy, should be form ulated. The N'":1vy program, 
together witb the Army pros-ram herein r ecommended, shou ld be referred to the 
Joint Army and :wy Board for cons id eration a nd for the fonna t ion of a Joint .-\rmv 
a nd Navy program. . -

"The Joint Army an d Navy program, formulated as indicated in the ()receding 
paragraph, should he submitted to Congress a t its next session , a ccompam ed by a 
special messa e f rom the Pres iden t , setting forth it s importance, and embodying a 
recommendation iliat it be adopted." 

Early acti on is u rged in o rd er iliat the pre-ent d eplorable conditi.ons in t he _-\ir Service 
may be reme_died as soon as po sib le and the adop~ion of a project for au e:~pansjon of 
the present tnadequate Atr Force to over three ,tlm_es 1ts present strength is strongly 
recomm ended. T he Secreta ry of War, afte r reV!ewmg the r eport, has approved it in 
principle a.nd referred it to the Join t Army and N a vy Board fo r furth er stud v, in order 
that recommendations fo r the re-organization of the Air Service may be submitted to the 
n e..'tt Congress. 

F'TNAL REPORT OF TB E RETIRING SSISTANT S ECRETARY OF vVAR, ]. MAYHEW 
vV AINWRIGHT 

The f ollowing are extracts f rom th e fi.n a l report of the ret iring Assis tant Sec retary 
of \Var, J. Mayhew Wainwright, dea ling pa rticularly with the problem of indust ri al 
mobilization. I t is dated March 7, 1923. 

* * * * * * * 
The problem. The prob lem is t_o insure, so fa r .as foresight may provide that our 

industrial establishments_ and fac tones. may be. prepa red , upon the outbreak ~f wa r, to 
turn , as ra ~tidly as posstb le, from th e1_r peace-time tasks to the production and creation 
of those tlungs tha t shall have the pnma ry ca ll and preference upon thei r facilities for 
production. This call and the load so plac~d should be, however, so nicely adjusted that 
the essential needs of the people ~hall be d1stur~ed o~ly so far ~s is n ecessary. Muclt o f 
these requirements can be met w1thout great dtslocatton of busmess or indus try-that is 
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to say, the clothin g, s ubs is te nce a nd oth r e lements of supply which do n ot d iffer essentially 
from the peace-time rcqu irem ·nts of th e people gene rally. 

But with muni t ions and a ircraft :wd re lated suppl ies-tha t is to sa y . with tho e cle­
ments of suppl y furni shed p rinc ipa lly by the rdnancc :md th e Air . e n ·icc. it is anothe r 
matter-th ose be in g " II of a speci:t l nature a nd requ iring th e cl i,·crs ion. t r :ln format ion 
or the great ex ten sion ~1f ex ist in g o r th e c rea ti on of n ew fac ilit ies . H e re, as well as 
e lsewhe re, diffi cult a n d com plex problems arise. T he effor t must be to ins ure the accelera­
tion of production to t he utm ost xtc n t con formabl e with the ize :1t1d r :ltc of mo bili zat ion 
o f the m:ln-power. Eve ry factory, every indust ri:tl est:l blishment must be induced to get 
into its st ride of max imum p roduction at the ear lies t possible mom en t ; t hu , a nd t hus 
a lone, ca n the n ew lev ies be expedited through the tr:t in ing camps :tnd forw:trded to the 
theate r of o pe rat ions-equ ipped to m "t the need of the mili tary s itua tion . and thus 
a lone can th e necessa ry flow of m uni t ions and m:tteria l be main ta in ed to the commanders 
in the field. 

R oughly there a re three g reat e lements of s upp ly : 
1. Those th inp-s whi ch t he ord inary o r cu rrent product ive capacity of the co unt ry 

can b r eli ed upon to fu rnish. 
2. Techn ica l s upp lies, such :ts muni t ions and ai rcraft. 
3. The s trategic mater ia ls-namely , t hose not produced in s uffic ient qu:tntity w ithin 

the continen~a l limi t of th e ni ed ta les , s uch as n itra te , metal -a lloy, tin, 
rubber, plantmum, t ungsten a nd the like. 

The end to be sought must be to ins ure that the product ion cu rve in ea ch or as many 
as poss ible of the essential e lemen ts of s upply sha ll mee t the curve o f !.he ind uction of 
man-power into service at th e ea rli es t point of t ime. 

It may be inte res ting to note, ind eed it is o i a lmost omino us import. to have h:td 
r evealed that in severa l e senti a l fea tu res of t.he rdnance progra m it will be many, fa r 
too ma ny, mon t hs a ft e r the declaration of war before we can hope that the producti on 
cur_ve wil_l me_et the mobilization ~ urve ; also it is probab ly n eed less. to s:ty tha t a ~a r mor e 
se r~ou s s1tua tton confron ts us wtth rega rd to t he product ion of a trc ra ft :tn d the tr acees­
so nes. Ind eed, the cold fact is revealed that it may ha ppen that it will be many mo nths 
af_te r the decl a rat io1: _of hostili ti es before we may reaso nab ly hope to cope s uccess fully 
w1th a more enterpns1ng or prov1dent foe. 

Our most no table deficiency a t t he present t ime is the matte r of a ircraft. T he situa­
tion in _the Army Air Service is most c r it ica l. p to t he present t im e th is S ervice has 
b_ee n usmg ve ry la rgely equ ipmen t produced duri n_g the war. T bis s upply is no:v pr_ac­
ttcally exhausted. \•Vhat t.h er e is left of it i rap1dly d isappea ring, d ue to dete n o rat10n 
a nd to the inevitab le losses whi le in actua l use. Th e amounts approp ri a ted for the pur­
chase ~£ new ~ ircraft a re insuffic ient to prov ide what is necessa ry fo r even tbe nor:na l 
peace-ttm~ eqlllptne_nt of the pre~ent sma ll A i r Service o rgan !zation. The ae rona uttca l 
md !Js try m t~1e Un1ted Stiltes, bu t!~ u p to .la rge propor t ions dunng_ t he w_ar, ha sbrun~en 
rap1dly and IS now practica ll y fac111g e:xt tnction . Unt il co rum erc1al ae n a l _ _ t ra nsportatiOn 
becomes a fact , the only dema n d for s uch equipm en t or ig ina tes wi th the m1h ta r y branc}les 
of the Government. Unless the Government places with a ircraft m:tnuf~ctur:ers s uflietent 
orders to enable them to continue in operation, th e industry a s such wil l d1sappea r. 

The Army A ir Service is faced with th is cond it ion of affa irs : Its wa r-t ime m anu fac­
tured equipment bas been practica lly used up. Th e a mounts of money appropriated for 
n ew aircraft are so small that within two yea rs it wi ll have on band Jess t h a~ one-half 
the number of a ircraft necessa ry fo r its norma l peace-t ime work. There wt ll be no 
aircraft to equip and expan d the A ir S e rv ice in t ime o f emergency, no r eserve on hand, 
and it will be impossible in less than a year to expand the r emnant of th e aircraft indu st ':Y 
which may be left or to crea te it a new so that thi s mate ri a l ca n b e manufactu re~ m 
sufficient quantity for use in s uch a n emergen cy. This s ituation is not on ly se nous. 
but. it is actually a la rming. As a n eco nomic measure and lik ewise in t he !nte:est ~f 
n atiOnal prepa redness, the aeronautica l indust ry in this co un try should be mam tam ed tn 
such condition that it ca n supply our peace-time needs a nd be prepared to e.xpand ade· 
quately to meet a war-time demand. 

The Army A ir Service should be large enough and adeq uate ly equipped so _tha t it 
woulq be prepared instantly to meet any ai r force wh ich a n enemy might bring agatns t us. 
The tmportance of the role which the Air Service will play in n ational. defense shou_ld 
be thoroughly understood, and this component of the Army sh ould be mcreased to .tts 
proper strength. The Air Service shou ld then have a definite procurement program wb1ch 
~vou~d insure its proper equipment, rep lacements, and a reserve suppl;r of a irc ra ft for _use 
m an emergency, and until war-time requirements could be met by mcreased productiOn. 
Such a program would caJI for an average expenditure of a pproximately $ 15,000,000 p er 
year for the next five years. Th ereafter th ts a nnual expenditure could no doubt be 
decreased. In addition to this expenditure for n ew a ircraft there wi ll be required approxi­
mately $10,000,000 for operatin g the S erv ice. 

While t)le sums just na med are large, they are n ot incommensurate with th e actual 
benefits wh1ch would follow their expenditu re. I t is st rongly urged that tbe vVa r D epart­
ment a!Jd Congress should give serious considera tion to this matter and tbat thi s necessary 
expe~dtture be a uthorized . It is n ecessary if we are to be properly prepared to m ee t a 
v.:ar-ttme. emergenc_y, an.d a t the same time it is of economic importance in order tha t the 
atrcr~ft mdustry m th1s country may be kept a live , r eady to respond not a lone to a 
war-ttme demand, but to the demand for a irc ra ft for commercial purposes which wi ll 
inevitably eventuate within the next few years. 
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B "REAU O F ERON. TIC S, AVY DEPART M E N T 

0RGA)<"1ZATIO~ 

The Bmeau of Aeronaut ics of the Kavy Department wns es tablished August 10, 1921. 
The following or anization ca rri e on the du ies o f the bureau- th e Cb.ie.f o f i.be Bureau, 
the A is tan t bid o f the Bureau, and he four following dj,· Uons: (a) Plans, (b) Admin­
i_ rat ion, (e) Material, (d) FlighL Dut ie have been distributed among these divisions 
a follo w : The P lanning D ivis ion dea ls "·ith th e plaJmi.ng of the work of the Bureau, 
be formulat ion of plat of war in conjunction with the Plano i.ng ections of the offi ce of 

l'\a ,~ l pera ions, r ec ommenda ·ions concerning types of aircraft which a re necessary fo r 
·aval \ via l ion . The Admin i tration D i,· i ' on hand les all civilian personnel employed 

undc.r he jurisdiction oi the B u. au and keeps a reco rd of and approves of the expendi­
ture o f fund allotted to e Bureau. T he . [ate.rial Di,·is ion has under its jurisdiction 
all matters perta in i.ug o the d s.i of a ir rait and matters pe rtai.uing the reto. T he 
F ligh D i,·i.sion has unde r its cognizance all matie.rs perta.in ing to the operatiou of naval 
aircraft , trni.u itlg of personnel , a,·ia ion photograph and aerology. 

O FFICER ON D Y L'\' v\ ASHINGTON 

0 cc of the Cl•ief 

tRear Admi ra l \ V. A . Moffett ......... . . . .... . ..... .. . Chief of Bureau of Aeronauuca. 
, ?Pt. A . \\'. Jo.hns.o n .... ... ....... ... ........... . ... A __ istant quei. 

Lte.ut. G. D. P nce . . . ... ... . . .. ........... .. . ........ A1de to Ch1ef. 

. .tl dH:iuist,. t ion Dii.~islon 
Lieut. L. T. D uBo e. 

tLicut. T . T. Patterso n. 
Pions Di-isio•l 

• L ieut. Comdr. M . A. 1\Iitscher. 
• Lieu t. Comdr. H. T . Bartlett. 

:MARINE AND COAST G UARD 0 FFTCER 

Admi11istrati~n Divis itm 
Ca pt. G. \V. Martin SMC. 

Plans Di· isicm 
*Lieut. Col. T. C. T urner, SMC. 

F liglit Di· ision 
*L ieut. Comd r. H. B. Cecil. 
• Lieut. F. VV. \"\ ead . 

Malarial Di• isio" 
t apt. (CC E . S. Land. 
*Comdr. (C ) H. C. Richardson. 
tComdr. ( CC) \\. W. \ ebste.r. 
Lieut. Comdr. E . E. Wilson. 

ON D TY IN B REAU OF AE.RoNA ·ncs 

Material D ivision 
*Lieut. E. F. S tone, CG. 

Capt. \V. H. Sitz, USMC. 

O FFICERS ON AVIATION DorY IN OTHER Bu REA 
"Lieu t. Comdr. V. D. Herbster .. ........ .. .. ... . .. .... Boa.rd of I nspection and Survey. 

L ieu t. Comd r. L. cheib la .. ... .... . . ..... . .. .. . . . .... Bureau of Ordnance. 
*L ieut . H . C. Rodd . . .. . . ... ..... .. ..... ..... . . . .... .. Bureau of Engi.neering. 

0FHCERS ON D o r Y AT AVAL AIR STATIO. ' ANACOSTLo\ , D. c. 
" Lieut. \ V. D. Thomas .. .. . . .. ... . .. . .... . .. . ..... . . . . Commanding Officer. 
*Li eut. C. A. F. S prague ...... . . .... . . .. ... . - ...... .. Executive Officer. 

O FFICERS ON D UTY AT 

Capt. (CC) G. C. \>Vester ve!t. 
Comdr. R. W . Cabaniss. 
Lieut. Comdr. H . F. Davis. 

AVAL .A!ECRAFT FACTORY, PHILADELPHIA, P A. 

Ljeu t. Comdr. ~CC) S. J. Zeig ler. 
L~eut. Comdr. SC) J. E. M cDonald. 
L1eut. Comdr. SC) R. S. Chew. 

MARINE OFFICERS ON DOTY AT NAVAL AIRCRAFT FACTORY 

Capt. C. P. Matteson, U MC. 

OFFICER ON D u TY AT N AVAL Am STATION , PENSACOLA, FLA. 

C~pt. J. J. _Raby · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· . . .. . Commandant. 
L teut. R. Kie ly. · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · ......... . .... Aide. 
Comdr. (SC) G. R. Crape. Ljeut. Comdr. A. H. Douglas. 

*Lieu t . Comdr. D. W . C. Ramsey. L teut. Comdr. (MC) H. \V. Cole. 

NIARINE OFFICERS ON D UTY AT PENSACOLA, FLA. 

2d Lieut. S. E . Ridderhoff. 
2d Lieut. F. G. Cowie. 

t Observer. 
*Pilot. 

* 1st Lieut. H. J. Norton. 
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0FFlCEil . WITH THE FLEETS 

Scout ill{J Fl l!et- /lt/a,tic 
Capt. \V . E. Ghera rd i .. .... ..... .. .. orn dr. Aircra ft . qdn s., coutin g F lee t. 

*Lieut. Comdr. VI/. Cape hart . ...... ... A ide to mma nd cr. 
*Lieut. P. Cassa rd .. . .. .... ... .... . .. omd r. Torpedo a nd Bomb in g Plan e qdn . N o. I. 
•Lieut. Comdr. J. C. Monfort ........ omd r. ·co ut in g P lan e qdn. ·o. I. 
"Lieut. Comdr. C. P. i'vlason ....... . . . Co md r. cout in g Plan e ' qdn . ' o. 3. 
*L ieu t. Comdr. A. E. Montgomery... . omrlr. bscn•a tio n Pla ne qdn . ·o . 6. 

Ba ttle Fleet- Pacific 
Capt. A . \V. Ma rsha ll. .... . .. ...•... Comdr. Aircraft Sqdns. Battle Flee t. 

*L ieut. Com rd. R. A . Hurl{ ........... Aide to omma ndcr. 
*L ieut. Comd r. l\I . 13 . l\JcComb .. . . ... o rn d r. b e rvation Pbne qdn . o. I. 
* Lieut . Comdr. R. H. P a nnack ... . .... orndr. b c rva tion P la ne qd n. o. 
*Lieut. Comdr. H. C. W ick...... .. . . . omclr. F ight in g I la ne qdn. o. I. 
• Lieut. Comdr. R P. ~[o lte n. . .... . . . omdr. F ight ing P lan e . qdn. No. 2. 
: L! cut. Comdr. . . H. !? impson . . ...... ornrlr. ·~<;> rp edo a \1d Bombing Pla ne qdn. o. 2. 

Lteut. Comd r. H. C. I· razer. . .. . ..... om lr. Dtvt. ton No. 3 (H on olulu D etachment). 
T orpedo an d Bombin g Plane Sqdn. No. 2. 

Asiatic Fleet 
• Lieut. Comdr. G. D. M urray ....... .. Comd r. Torpedo a nd Bomb in g Pla ne qdn. No. 20 . 

. 0FFICEHS ASSIGNED TO U.S. s. SHENANDOAH 

( Nava l Air Sta tion, L akehurst) 
Lieut. Comd r. Zacha ry La nsdowne . . . . . . .... ...... ... ... . . . . .. . . .. Commandi ng Officer. 

*Lieut. Comdr. J. P. Norfleet. • Lieut. R . J . . I iller. 
Lieut. R. F. Tyler. Lieut . (j g) E. \V. Sheppa rd. 
Lieut. C. E. Rosenda hl. 

OFFICERS ASSI{;NED TO U. s. S. LA TG[..EY 

Capt. S . H. R. Doyle .. . . ..... .......... .... ........ . .... .. .... Comma ndi.ng Officer. 

*Comdr. K . Whiting. *Lieut. Comdr. V . C. Griffin. 
Lieut. Comdr. H. V. McCabe. Lieut. Comd r. (hlC) G. C. Rhoades. 
Lieut. Comdr. (SC) F. C. Bowerfind. 

OFFICERS AssrGNED To U. S. S. V\ nrGRT 

Comdr. L. R. Leahy ... . . ... ...... ..... .......... . .. ..... ..... . Commanding Officer. 
*Lieut. Comdr. P. N. L . Bellinge r. Li eut. Comdr. L . N. Lin sley. 
*Lieut. Comdr. C. Y . Johnston. 

OFFICERs I N CoMMAND OF NAVAL Am STATIONS 

Capt. T. T. Craven . . •......... ... . . . ...... . . Nava l 
Capt. J. J. Raby . . .............. . ............ Na va l 
Capt. li. E . Yarnall . ..• . . ............ . ...... . Naval 
Comdr. J. H. Klein, Jr ...................... N a va l 

*Comdr. J. Rodgers ..•. . . . .... . ... .. .•.... .... Naval 
*Lieut. Comdr. R. F. Wood ... . • ..... . ... . ... Naval 
*Lieut. W. D. Thomas ............ . ........... Naval 

Air 
A ir 
Air 
A ir 
Air 
Air 
Air 

Station, 
Station, 
Station, 
Sta tion , 
Station, 
Station, 
Station, 

San Diego, Calif. 
P ensacola, Fla. 
H ampton Roads , V a . 
Lakehurst, N . J . 
Pearl Harbor, T . H. 
Coco Solo, C. Z . 
Anacost i.a , D. C. 

MARINE CORPS, NAVY DEPARTMENT 

ORGA N IZATION 

Marine aviation is an integral part of the Marine Corps, and its mission is to fu~ni sh 
the ai r forces necessary to Marine expeditionary duty, Marine a dvanced . base operatwns, 
and the defense of Naval bases outside the continental United States winch are defended 
on shore by Marines. In peace time, in addition to training and preparation for these 
duties, th_e Marine Corps aviation carries on a ir operations similar to t~ose of the Army 
A ir Servtce. Its officers a re detailed to avia tion duty from perma nent ltn e office rs of t.he 
Corps, and its enlisted men are Marines enlisted especially for aviation d ut_y. The' '!d~l!l­
istration, training and operations of Ma rine aviation are directed by. the Chtef of . A;v.tatwn, 
Headquarters U. S . Marine Corps, whose office constitutes a sectiOn of the dtvtstOn of 
Operations a!ld Training of the Major General Commandant's Office. A ne~ table for 
the aeronautic organization of the Marine Corps was approved by the 11a)or General 
Commandant on July 30th and by the Chief of Naval Operations on August 3, 1922, and 

*Pilot. 
t Observer. 
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accord ingly the: av iation force: of the: corps ha been redc ig·nated a nd organized into the 
Fir i \,·ia tion Group , at Quantico. \ a .. con_iM in of one: obse rvation plane squadron, one: 
fi b in pla ne SQuad ron . and one kite: ba lloon uad ron; bse rva t ion quad ran No. 1 at 

an o omingo ity; bscrva ion quad ron 1\o. 2 at Port au Prince, Ha it i; and Scouting 
quad ran No. I at Sumay, Guam. 

Lieut. ol. Thoma C. Tu rner. 
M aj. Ro" E . R owell. 
r.Jai. E d ' in H . Braina rd . 
:'l faJ. Roy . Geiger. 

ap t. George \\i. Mart in. 
a pt. T...ou i M. Bourne. 
apt . Ralph J. M ichell. 

p t. \ ah er H. i z. 
p . James E. D :n· is . 

api. fame T. M oore. 
apt. James F. Moria rty. 

pt. Robert E. \\"illiams. 
Ca pt. Fra.ncis P. Mulcahy. 

Firs t Aviation Group, Marine 
bsc:rva tion quadran :\"o . .l, 
bscrvation quadra n Ko. Z, 

Scouting Squadro n Ko. I , 

OFFICER 

\'lJ\ TlOK T \TlONS 

TREN GTH OF . ATR FORCES 

(A 

0 fficc rs 
Army .. .... .. ...... . ····· 92 

a YJ .. . . . , . . , , . .. , , ..... "37 
l\larinc . .... . · ···· · ····· · 67 

Am E Q 

of December 31 , 1923 ) 
E11li.stcd 

A -·iato rs Stwar:ts M a" Civilians 
903 223 10,143 1,824 
456 31 3,712 2,008 

45 s 766 

fPMENT, NITED STATES 

1\avy 
(January l, 1924) 

Tot a./ 
14,021 
6,744 

866 

T1 Pe 

A ,-,r~y 
(July 1, 1923) 

··umbar 
99 
44 

330 

Type Numbn• 
PursUi t ... . ... . . .. . . ... · · · · · · · · · Fighti ng . . . . . . . . . . . . . . . . . . . . . . . . 80 
Bomba rdment ............. · · · · · · · bs crvat ion . . . . . . . . . . . . . . . . . . . . . 201 
O bse rvat ion ............... .. · . · · Torpedo . . . . . . . . . . . . . . . . . . . . . . . . . 83 

Patrol a nd Scouting......... . .... 252 

473 616 

Army . .......... .. .... . ... ·. · · ·· . ·• · · . · · . ... .. . . .... .. 473 
• 1avy . . ... ........ .. ......... · · .. · · · ·.. . ... .. .. . .... . . 616 

GRAND ToTAL ....... . .. . ..... . .............•..... . . . 1,089 

DIPLOMATIC SERVICE OF THE UNITED STATES 

Brazil . . . . ..... . . . ... . . Comdr. T. Ellyson, Member Naval Mission to Braz.il. 
France . .. ... . ......... Maj. Car lyle H . \Vash .• Army Air . Service Attache, Paris. 
Germany . . . . . . . . . . . . . . Lt.. Col. B. D. :fon!OJs, Army_ Air S~rvice Att'!che, Berlin. 

hlaJ. Harold Ge.tg-er, Army Atr Servtce Attache, Berlin. 
Great Britain . ... . ..... Maj. Howard C. D av idson, Army Air Service Attache, London. 

*Comdr. John H. Towers, Naval Air Attache, London. 
Italy ..•.... .. ...... ... Maj. J am es E. Chaney, Army Air ,Service Attache, Rome. 
Peru . . . . . . . . . . . . . . . . . . Lieut. Comdr. H. B . Crow, Member Naval Mission to Peru. 

• Denotes that Comdr. J ohn H . Tower s represents the Naval Air Service at Paris and 
Rome in addition to his duties in London. 

DIPLOMATIC S ER\TICE TO THE UNITED STATES 

France ......... . . . . ... . ...... Capt. Georges T~e9ault,_ Air Att'!che, Washington, D. c. 
Great Britain . .... .. . ........ . Capt. M. <;:;. Chnslle, Atr. Attache, , Washington, D. c. 
Italy .. .... . ...... . .. . . ..... . . Capt. Mano Ca.Iderara, Atr Attache, Washington, D. c. 
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Ar:: RONA TICAL BOARD 
(As of December 3 1, 1923 ) 

Munit ions Building, \ Vasb ington , D . C. 
(For fun ct ion, see "Yea r Book," 192 1) 

Nav:y 
Rea r Admira l W . A . Moffett, U. S. _ r. , 

cha irman . 
Comdr. N. E. N icho ls;. U. S. N . 
Capt. E. S . L and, U. ;:,. N . 

I,Vorki11g Co Hul! il tcc 
Lieu t. Comdr. i\L A. l\.[itscher. 
Capt. Robert E . Oldys. 

Army 

Scet·eta ry 
Capt. D. S . ea ton. 

Maj. Gen. Mason M. Patrick, U . S. A . 
Lieut. Col. J. E. Fecbe~ U. S. A. 
Maj. W. G. K ilner, U . ;:,. A. 

HELIUM Bo RD 
(As of December 31, 1923) 

Capt. E. S. Land, U.S.N. (CC),~, cha irman. 
Lieut. Col. Ira F. Frave l, A SU;:,A. 

Altenz ates 
Lieut. Comdr. A. H. Gray, U. S . N . 
Capt. R. E . O'.Neil, U. S. A . 

E11g i"ccrs 
Mr. C. E. E a rle , Na ''Y Department. 
M r. J. H . Lu ening, War Depa r tment. 

Dr. S. C. Lind, Chief Chemist of the Dureau of Mines an d in his a bsence Mr. H . S . 
M illiken, Chief of War M in e ra l Section of Bureau of M in es represen t ing tbe D epartment 
of Int!! rior in matters in \~bicb th a t department was invol ved. The respon ibil it-y of ~.he 
operatiOn of the U. S. He h um Production Pla nt is borne by the Nav y a nd the opera! !Oll 
is ca rried Of!: in ac.co rdance wj th the rul es and regulati ons gove!n} •? g the ·avy. . However, 
a ll matt~rs znvolvmg. expend ttures of funds , C.'< tens ion of acbvtl'les, de ve lopments (both 
commeretal an.d expen menta l) a rc s ubj ect to the approva l of the Helium Boa rd. _R ese? rc.h 
has been earned on unde r th e j ur isd ict ion of the D irecto r of the Durcau of i\1111es 111 a 
labo ratory known as th e Cryogenic Laboratory the fu.nds fo r which were s upplied by the 
A rmy and Navy join tly in eq ua l amoun ts. Re~ea rch act ivit ies a re s ub jec t to the app rova l 
of th e Heli um Board . During th e ca lenda r yea r 1923-6,278,405 cubic feet of helium. of 
an ave rage of 95% purity we re produced. A ll of this amo unt wa s compressed in. h tgh 
pressure (1800 lbs. per inch ) cyl inders holding 178 cub ic feet P<:r cylinder a nd s!'1pped 
to th!! vanous. Army a nd Navy Air S ta tions. The cost of product1o n pe r 1,000 cub1c feet 
was tn th.e netgbborhood o f $85.00. The cost is be ing stead il y r educed. . . 

E xpenments conducted on the Governm en t r e e rvation by a Boa rd of Hehum E ngi­
neers, operated by the Heli um Board a nd functioning unde r the j ur isdiction of the 
Director of the Bureau of Mines, have proved conclus ively that i t i s possible to produce 
helium for $30.00 per 1,000 cubic fe et. P lans have been ini t iated to pTovide fo r ~he 
insta lla tion of at leas t one uni t of a capacity of 8,00 0 cubic feet of hel ium per day dur!ng 
the ca lendar year 1924. Th e operation of thi s unit w ill be under the Tava l o rga n ization 
a t Fort Worth, and thi s unit will be ope rated s imultaneously with th e present un its but 
as a sepa rate system. 

BOARD OF S URVEYS AND MAPS 
(Department of the In terior) 

The Board of Surveys and Maps is a co-ord in at ing body and acts. as an advisor on 
matters r elating to a ll k inds of maps publi shed by Government ~gencte s .. I n febru~ry, 
I 'il23, a s tandin&' committee on aeria l n av igation maps, w hose dut1es compnsed m vestljl'a­
tion and reportmg to the Board on matters relating to the prepa rat ion a.nd pub lieatwn 
of aerial n avigation maps, was orga nized. The pe rsonne l of t h is committee inc luded t h e 
following: 

Lieut. Burdette S. Wright, A . S . of th e A rmy, chairman. 
Mr. A. F. Hassan, of the Geological Survey. 
Capt. R. McK. H errington, of the A rmy En gineering Corps. 
Mr. C. V. Hodgson, of th e Coast and Geode tic Survey. 
Lieut. Gail Morgan, of the Bureau of Aeronautics, Navy Department. 

The Commi!t~e plans. the foll.owin g act i viti~s: The study <:Jf e..'Cistiog a eria l nav igation 
maps ; the obtam111g of 111formatwn, prepa red zn text form, wtth r eference to the reqmre­
ments of aeria l navigation maps; the preparation of a tentative Ji s t. of character\st\cs ?f 
maps for the United Sta tes ; the r ecommending of means of embodymg: cha racten s t1cs m 
the maps and of methods of compilation and production and of the. mamtena nce of s_tock 
and the di s;;eminatioo of the maps upon comple tion. ~everal _m e<:tm gs of the. Comm1t~ee 
were held 111 connection with the deve lopment of aen a l nav1ga t10n maps be111g ea rned 
on by the Airways Section of the Army A ir Service. 

AIR MAIL SERVICE, POST OFFICE DEPARTMENT 

EXECUTIVES 
lion. Harry S. New.,, ,, .....•............ ,._ ... Postmaster Genera l. 
Col. Paul Henderson ............. , .. _ ....... •. . . . Second Assistant Postmaste r General. 
Carl F. Egge ....... . ...... , . , •...... , ..... . ... . _General Superintendent. 
J. W. Sutherin ........... , ..•.•• , ••..... . ,, ..• ,. Chief Clerk. 
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Dn'l ION . "PERl • • TEKDE:N TS 

J. E. Whitbeck. :Ea- tcrn Di'·.i ion. fr~m ~cw York, K . Y., to 
Hazc.lhur t F teld, Lon!!' l sJa.ncl , N. Y. 
D. olyer, e.ntral Dinsion, from bicago. 111., to Rock 

Chicago, HI. 

prings, \~yo. 

305 

Headquarters, 

Headquarters, 

A. pring , \ Vyo., to San Francis.:o, Cal. 
maha , ;:\ ebr. 

Nelson, \\ es ·ern Division, f rom Rocl.: 
Headquarter , alt I..akc Ci ty, l;tah. 

RE.PAIR DEPOT At'U \\ AR.E.ElO SE 

E. C. Richard, upcrin endent, ::\l aywood, Ill. 

• IR . JAIL F TEI.D 

~ heyenne, \ Vyo. •l\ew Y ork, X. Y. 
• Bellefonte, Pa . 
• leveland, hio . 
~· Brya n, bio. 

l~ a wl i n s , Wyo. 
" ock pring . \ ·yo. (Gov't owned) . 
• alt. Lake City, lab. 
"Eiko, ·e,-. 

• • Reno . Nev. 
·• . !Ucago, Ill. (Go,-'t wne ) . 
•Jowa ity, I a. 
• tn:lha . Neb r. (~v' t owned) . 
•)Jo n h Platte, 1\ebr. 

a u Fr;wci co, Cal. (GO\'t own ed) . 

North Aurora , Ill. 
\IcGi.rr Ill. 
Fra nklin Grove, Ill. 

tRack Fall , Ill. 
o rdova. Ill. 

Di..'<On, Ill. 
Atali sa , I owa . 
\ Vill.iam burg. I owa . 
Monte.zun.1a, I owa . 
Reasnor. I owa . 

ti e Moin es, I owa . 
Earl.ham.; Iowa. 

a sey, 1owa. 
Atlant ic, Iowa. 

ak la.nd. Iowa. 
Yuta n, !owa. 
\\a boo, Nebr. 

T RA1\ 

E ME.RGE~CY F IE.LD 

Da,rid iiT, Neb r. 
· ceo Ia , Nebr. 

Central City, Nebr. 
tGra nd l s.la.nd, Nebr. 

hel ton, Nebr. 
Kea.rn ey, Neb r. 
El.m Creek, 1 ebr. 
Lexington. Neb r. 
Golheuburf Nebr. 
P a.:<ton, _ ebr. 

gnllala , Nebr. 
Big Sprinl!s , eb r. 

ha ppell. eb.r. 
.. idney, Nebr. 

Dix, N ebr. 
P ine Bluffs, Wyo. 
B ums, \ yo. 

CO):TINEXTAL CoNTROLS 

Hazelhurst Field, L. I., X. Y . . . 
Bellefonte, Pa . . ... . ... . . . . ... . 
Clcvcl:ltld, Ohio .. . ..... . ...... . 

22" miles 
210 miles 
160 miles 
1 i 5 miles 
19 ' tniles 
- 30 miles 

Rawlins, \~ryo . . .......•. .. ... . 134 miles 
Rock pri.n"s, 'Wyo... . . . . . . . . . . 106 miles 

3.11' Lake City, tab. . . . . . . . . . . 155 mile5 
Bryan, Ohio .. ..... . . . ... • .... 
Chicago . Ill. ..... . .. . . . ..•. . ... 
Iowa ity , I owa ........ .. .... . . 
Omaha. Nebr. . .. . ....• . . ...... 

E LI<o, Nev. . ........ . ... .... . .. 205 miles 
1 eno. e''· ..... ......... . . .. . 235 miles 

311 Francisco, Cal. ............ 190 mi]e~ 

N orth Platte, Nebr .. : ... . . . . . . . 
Cheyenne, \\ yo. . . ...... ... ... . 

4 · miles 
- 15 mile_ 

Tota l .. .. ... . ..... ..... . .. . 2,680 miles 

PlLOTS IN Am MAIL SERVICE 

·a,no 
:j: ~lli son, E. 1\f . .. .. .. . .. ·. · · •. · - . 
Ames, C. H ...... .. . ..... · .. · .. · 
Barker, Hugh ... .. . . .... ... . .. . 
Bishop, L. F ... .. ... . · ·· · ·· · .. ·· 
B lanchfield. ~ . F . . . . . .. . . . .... •. 
Boo nst ra , H . G ......... ..... ... . 
Burnside , F . H ... . . .. · · · · · · · · · · · 

handler. R. A . . ..... . ... . ... . · . 
Co lli ns, P. F ... . .. . .. · . ... . . · ··· 
Coll ison, H. A . . ... . ... . . ·· .. . -· 
Ellis, R. H . .... .. . .. ·· . .. -·· · · ·· 

+Garr1son, L. H . ... . ... . ·· · · . . .. . 
:j:Hopson, IV. C .. ......... · ...... · 

Huking, H. W . .. . . . · · · · · · · · · · · · 
Johnson, C. E ..... . . ..• ······ · ·· 

:fknight, J. H . . .. . ...• ·· · ·· · •· · ·· 

t:~.g'k. <fr -~ : ::: :: : ::::: :: : :: :: : : 
* Denotes radio station . 

D' SI OI' 

Cent ra l 
Eastern 
vVestern 
v\ estern 
\ Ves tern 

entral 
R epair Base 
Central 
E astern 
Central 
\Veste.rn 

en tr a l 
Central 
\>Vest ern 
Eastern 
Ce ntra l 
Cent ral 
Centra l 

Flying Tim e 
Hours-Atfim<t as 

1,790:09 
892:13 

44:10 
1,039:18 
1,404:22 
1,210:24 

93:05 
1,76 1 :70 
1,340:5 0 
1,526:34 
1,759:34 
1,883 :47 
2, 127 :22 
1,600:49 
1,3 01 :04 
2, 179:06 
1,340: 03 
2,271:00 

t Denotes suppl ies a t these_ ~elds . 
:t Indicates pilo ts who partlctpated in the night flying experiments. 

Miles 
162,8 11 • 
85 ,15 

3 835 
93 ,441 

133,460 
108.254 

s·r 3 
1 54,&30 
129,613 
1 40 ,4 19 ~ 
156.860 
169,152 
210.381 
139,024 
125,366 
197,571 
122,606 
189,616 



AIRCRAFT YEAR B OK 

L evisec, R . 13 .... . ....... .... .. . 
:tLcwis, H . T . .. ... . . .. .. . . .. . •.. 
Marsha ll , T ex ........ . . . ... .... . 
Mouton, E. E .... . .. .. •. .. . . ... . 
Jliurra y, J. P .. . ... ...... .. . ... . 
M yers, G. I .. ... . . . ... ... . ..... . 

t Page, R . G .... ..... .. .. . .... . . . . 
Scott , P. P .... .. .. ....... .... .. . 
S harpnack, J. W ..... .. .. ..... .. . 
S hort, S . J . . . .. . . . . . . . .. . • .. ... . 
Smith, A . ... . . . . .... .. . . . . .. . . . 

tSmit h, D. C .... . . .. .. ... . .... . . . 
S mi t h, H . G .... . ..... . . ...•. . .. 
Smith, Vv. L .. ... . ..... . .. ..... . 
U nge r , K. R .... . . .. . .. ..... ... . 
V a nce, C. K . .. . . .. . .. .. .. .... . . 
'Nag-ncr, R. L . .. .. . ... ... . . . . .. . 
\ Varcl, E. F ..... .. ....... . . . .. . . 

:!:W hi te, E . F ...... . .... ... .. . ... . 
\~ ill iams, \V. D ..... . . . . . .. .... . 
Win slow. B. H ........ . . ....... . 

:j: Yager, 1~. R .. .. .... ....... .... .. 

\ Vcstcrn 
entra l 

Cen t ra l 
\ Ves tc rn 

en tra l 
E aster n 

cntra l 
\\ es ter n 
\ este rn 
Ea te rn 
Eas te rn 
Ce ntra l 

entral 
Ea te rn 
\\ este rn 
\\ estern 
Centra l 
Easte rn 

cn t ra l 
Ea te rn 
\ Vestc r n 
Centra l 

NUMDER OF EMPLOYEES 
(As of D ecember 31, 1923 ) 

1.3 9 :05 
1, 7 9: 18 
1,771 :38 
1,964:24 
2, 11 2 : '2 

34 9 :26 
954:3 6 

I ,6 0 :2·1 
560:07 
470: I6 
4 9:02 

1,732 :30 
1,8 4:07 
I,938:06 
1,3 6 :53 
1,222 :57 

40 I :04 
3 : I 

62 I :56 
1,944:33 
I ,280:49 
1,978 :52 

Headq ua rters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Repair Depot a nd \Va rehouse .. .... ........ .. .. ........... I IO 
Fields : 

Supe rvisors . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 19 
P ilots . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 
Radio Operato rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1\{cchanics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15 
Helpers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Clerks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Etc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 29 

Grand tota l ...... .. . ........ . · ······ ··· ··· ...... 430 

PLANE S I N S ERVI CE 

Number ?f plan es on ha nd J a nua ry 1, 1924: 

fiC:J!~~~?~~ ;~p~ i·r~ · : :: ::::::: :::::: ::: :: :: ::: :: : :::: : : : : : : : : : : : : :: : : : :: : :::: ~~ 
Number _of Liberty Motors : 

Scrvrccable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 
An inventory of the total property owned by the A ir Mail Service as of July 1, 1923, 

showed an amount of $2,861,492.00. 

i Indicates pilots who participated in the nig-ht flyi ng experimen ts. 



t.> 
0 
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Month 

1923 
~an. 

eb. 
Mar . 
~ril 

ay 
June 

uly 
Aug. 
Sept. 
Oct. 
Nov. 
D ec. 

T otal 

191 8 
1919 
1920 
1921 
1922 
1923 

Total 

T rips 
Possible 

702 
621 
729 
67 5 
702 
702 
675 
674 
648 
729 
675 
540 

8,072 

793 . 
1,7d';J 
4,941 
9,202 
8,291 
8,072 

33,060 

Trips hips Trips 
A t- De- VII CO lli · 

te mpted faulted Pie ted 

662 40 20 
583 38 13 
705 24 22 
652 23 9 
698 4 3 
700 2 4 
674 1 I 
674 0 0 
636 12 8 
716 13 9 
65 7 18 9 
490 50 13 

7,847 225 Il l 

761 32 ... 
1,6 74 87 
3,932 1,009 328 
8 ,690 512 400 
7,999 292 145 
7,847 225 Il l 

30,903 2,15 7 984 

A lR MA IL SERVICE 

Statement of P erformance for 1923 

W eatlwr 
Forced La>~!l-

Miles T otal 
Per co11t Mo il ill OS 

Mil cane T t·aveled Fcr·ry of Pe r- Carr·ied , Cost of 
Possible w it II a111l T est M iles form - No. of Service 

Trips i11 T rips M ail Trav eled OIICC Letters Me- I Oth er 
Fog, etc. Cloar c/W II· CauscJ 

I CO l 
s 

I 
382 280 139,360 129, 289 12,665 .14 1 ,95 '1 92.77 5,695 ,960 $ 146 ,067 .'1 4 14 36 

292 29 .1 123,280 114 ,424 14,749 J 29, 173 92.8 1 4,92 1,920 JOO,J 19.45 22 34 

356 349 144,720 13 7,200 16,768 153 ,968 94.80 6,537, 720 177 ,965.95 12 38 

323 329 134,000 [ 28,48 3 11,29 0 139, 773 95 .8f 6, 118, 120 235,2 19.0 1 12 24 

3 12 386 139,3 60 138 ,085 Hi,759 154,844 99. 08 5,599,200 173,723.59 13 19 

312 38R 139,360 138,272 31,919 .170, 191 99.21 5,738,720 2 13,975. 76 17 14 

229 44 5 134,000 133 ,550 21,698 J 55,248 99.66 5,151,400 236, 160.54 24 9 

3 12 362 134,4 70 134,470 8 1,048 215, 518 .1 00.00 5,751,4 80 153 ,820.74 16 I S 

379 25 7 128,640 125 ,26 5 33 ,'184 158,449 97.37 5,145,920 130,4 15.38 11 40 

362 354 144,720 141,058 46,43 6 18 7,494 97.47 5,618,240 128,96•1.50 I I 40 
265 392 134 ,000 128,93 8 2 1,421 150, 359 96.22 5,092,920 100.2 18.52 14 26 
221 269 107,200 96,246 17,205 113,451 89.78 3,924,320 11 3,57 1.66 9 32 

3,745 4,1 02,1 ,603, 11 0 1,545, 280 325,1 42 1,870,422 96.25 av. 65,295,920 1,9 10,4 22.54 175 327 

SUMMARY-1918-1923 

258 535 87,042 8 1,898 20,650 102,548 94 .09 4 ,720,240 $ 76,6 '16.59 22 24 

603 1,060 430, 275 393,066 68,229 461,295 91.35 17,669,700 320,647 .70 69 97 

1,614 2,318 1,107,266 864, 128 184 ,31 6 1,048,444 78.04 30 ,97 S; soo 9 79.997 .25 445 385 

2,963 5,727 1,846,072 1,7 13 ,93 4 198,799 1,912,733 92.84 46,620,280 1 ,4 99, 58'1.1 0 632 841 

2,935 I 5,064 1,643,657 1,570,089 186 ,714 1,7 56,803 95 .52 60,487,880 1,417 ,374.82 206 367 

3,74 5 4,102 1,603, 110 1,545 ,280 325, 142 1,8 70,422 96.39 6 5,295,920 1,9 10,422.54 175 327 

12,11 8 18,806 6,71 7,422 6, 168 ,395 983,850 7,152,245 9 1. 34 a v. 22 5,769,520 6,204,643 .00 I ,54 9 2,04 1 
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Cha rles D. Walcott, Sc.D., Chairman . 
David \ .Y. T aylor, D.Eng., Secreta ry. 
J oseph S . Ames, P h.D., Cha irman, E xec u-

tive Comm ittee. 
Geo rge I< . B urgess, Sc.D. 
W illi am F. D urand, P h.D. 
J erome C. H un sake r, Comma nder , Un itod 

States Ta vy. 
Cl1 a rl es F. Marvin'r i\LE. 
Lawrence \V. Me n tosb, i\faj or, United 

S ta tes Army. 
Wi lliam A. Moffe tt, R ea r Admira l, Un ited 

S tates Navy. 
M ason M. P at rick, Major Genera l, United 

States A rmy . 

S . \V. t ratt.on, . c.D. 
Or\'illc \ Vright , B.S. 
George \\. Lew is, Execut ivo f!icc r. 
J oh n F. Victory, As istant Secretary. 

Subcommittees 
Ae ro lynamics. 
Go,·ernm cnta l R elation . 
Materia ls for A ir raft. 
Personnel, Bu ildi ngs and Equipment. 
Power Plants for Aircraft. 
Pub lications a nd Int elligence. 

. Through the pe~son a l cor.1tac t of responsib le officers of the Army a nd Navy a,·i.ng 
on the three sta ndmg techruca l subcommittees, a knowledge of the a1ms, purposes, and 
n eeds of each se rvice in the fi e ld of ac ronaut rca l resea rch is made known to tho other. 
T he cord ial r e la tions tha t inva r iab ly flow from such perso na l contac t a re s uppl ementod 
by the technica l in fo rma tio n se rv ice of the comm ittee's Office of Aeronaut ical I ntell igenco, 
which makes avai lab le th e la tes t tec hnica l information from a ll pa rt s of t he world. 
W hile a hea lthy ri va lry ex ists in ce rta in respects between the Army and Navy, there is 
at the same time a co-o rd inat ion of effo rt in ex perimenta l engin ee r ing and a mutua l 
unde rstandi ng that is producti ve of the best r esu lts. 

As a: r ule, .th e tech ni ca l s ubcomm ittees, includ ing r epresenta tives of t.he. Ar.my and 
Navy A1r Ser vices, prepare prog ra ms o f r esea rch work _of gen era l ~so or apphc.ahon, ~nd 
th ese programs, when approved by the 'a t iona l Adv1sory Cormmttee for Ae ro na utics, 
f urnish the problems fo r so lution by th e Lan gley Memoria l Aeronautical Laboratory. 
The cost of this wo rk is born e b~ t he committee out of its owu appropriation . If, however, 
the A rmy Air Ser vice or the . ava l Bureau of Ae ronaut ics des ires specific im·estigations 
to be unde rtaken by the com mi ttee for which the committee has no t t he necessary fun ds, 
the commi ttee's regu lations as approved by the President provide tha t the commi ttee may 
undertake the work a t the expense of either the A rmy or the Navy. 

T he investigations th us under ta ken by the comm ittee du ri ng the past year may be 
outl ined as follows : 

Development of Roots type supercha rge r , includ ing the design , construction, tes ting, 
a !ld development of th e Roots type supercharge r for app licat ion to the T S and DT 
airplan es . 

. ~nvestigation in f ree fli ght of the compa rat ive stabili ty, cont ro llabili ty, and maneuver­
ability of seve ra l types of a irplanes, includin g th e VE-7, the SE-5, the Fokke r D-VII, 
the Spad VII and the MB-3. 

Invest iga tion in fr ee fli ght o f the offect of dihed ra l a ngle on la te ra l con trollability. 
Investiga tion and deve lopmen t of a so lid-inj ec tion type of ar~o nau t ic~ l engine. . . 

. Fligh~ tests of ~R- 1 r acer , including per fo rmance. tes ts, wi ~h a view to obtammg 
mformatron for makm g any cha nges in the ae rodynamic proper ties of th e a irplane tl1 at 
may be fo und desirab le. 

Investiga tion of tak ing off a nd la nding including the dete r minat ion of the air and 
wa ter spe~d ~nd the angle of attack, on la nding, of va r ious _typ~s o_f seap!anes .. 

I nvestigation o f t he pressure d is tribut ion over the C-7 a irslu p, mclud mg fli ght tests ~o 
determine the pressure di stribution ove r the envelope a nd the fin s a nd rudde rs; tes ts m 
the compressed-air wind tunnel on a model of th e C-7 to check the info rmat ion obtained 
in f ree fl ight; a nd a s tudy of the equipment and installatio n necessary fo r the determina­
tion of the pressure di st r ibution over the cont rol surfaces and en ve lope of the U.S.S. 
"Shenandoah." 

Investigation of landing on the U.S.S. LangleJ•, including the d~ ve l opment of inst:u· 
ments for the determination of the deceleration s a nd speed of an a trplane when lan dmg 
on the Langley. 

F!i_ght tests of . supercharger s, including flight a nd performance t ests o_f the DH-4. and 
DT atrplanes eqUipped with Roots type superchargers, and of the TS atrplane eqmpped 
with a supercharged L awra nce J-1 a ir-cooled engine. . . . 

. Full-scale inyestigation of di ffere nt wings on the Sperry Messenge~ a irplan e, m cludmg 
flight test? o~ stx differ ent se ts of wings, each to be flown a t . about s tx a tr speeds: 

InvestigatiOn of th e efficiency of propellers when used ID f r ont of obstructrons as 
found in b~mbing airplanes, including tests at Stanford University on m_odels. of b f! m· 
bardment atrplanes tested with four differ ent arrangements of propeller wtth thtck wmg 
section, engine housing a nd radiator. . . . 

R eport on the determina tion of the cha racteri stics of the pressure dtstnbuhon over 
the surfac~s. of the Thomas Morse airpla ne under various condi_tions_ of fl.!ght_. 

In addthon to the investigat ions enumerated above, theoretical lllvesh gations were 
u.n~erta:ke n. for the Army and the Navy, firs t on the design and calcula tions of the Navy 
ngtd atrshtp U .S.S. "Shenandoah" formerly known as the ZR-1, and second, on the 
Army semi-rigid airship RS-1. ' . . . 

. A. com_plete r eport prepared by the _special subco_mmittee on_ desrgn of Navy _ng1d 
a trshtp ZR-1 has been submitted by the National Advtsory Commtttee for Aeronautics to 



APPENDIX 

the Bureau of Aeronautics, Ka vy . T he r eport cont:tins a complete ana lysis of the 
methods of calculati.og sue~ es in a irship ; a discussion on the proper design fo r hori­
zon al and ,·enica l fi ns a nd con trol surfa ~ ; a oalyse.s of ma..'t.imum unit stresses and 
facto rs of safety in longit ud inal girde rs, trans,·e r~ i rames, an d shear wires. In all 
twcnt)'·SC,·cn append ices we re prepared in addit ion to the main report. 

The committee agnin recommends the c reariou b) law oi a B ureau of Ci,,il Aeronautics 
in the Department of omme rce for the regulation and licensing of aircJ<l ft, airdromes 
and a\>iators and the l!eoeral con t rol an eocoura e.me ot o f commercial flying. 

The increasing rdaltve importance of ai reraf i.n warfare is alone sufficient to j ustify 
t he Federal Go,·ernmcnt in ta.l.::iog proper co nizauce of the problem of commercial a vi atiou 
and aiding its dc\'elopment. I t ha been the hi to ry of civilized nations that governments 
ha \'C: found it necessa ry and advant:tgeous to aid in the development of means of ranspor· 
ta .ion . The wondcrfuJ rowth of transcontinental rail road in .Am erica was grea tly aided 
by la nd grants f rom ou r GoYernment . Progr i,·e European nat ion a re speuding pub lic 
i und th rou h d.irect and indirect sub idie fo r the p romotion of ci ,· i.l and commercial 
:wia tion . I t is e c nlial to the practical d e,·elopment of :t\•ia tion in Amer ica that the 
F ed era l Go ,"e rnme nt g i,·c intelli cot support and effecti,· e aid, thro ugh F ederal legislation 
o ut lirted abo ,, e, :tn d by co-operation with the ta "es in e e tab lisbment o f a irways and 
landing fi elds. 

NATIO "AL AIRCR.A.F T U DER\ RITERS SSOCIATIO 
120 est 42d S reet, -ew 'York City 

O FFICERS 

\ mbro. e Ryde r (General Accid ent) . . . . .. . . . . . . . . . . .. ... . . . . ... ... . ... .... .. P res ident. 
He rbert P. S tc llwagen ( N.A. .A. ) ... . .... . ... . . ... ....... . .. .. . . . . . . . . . .. .. Secretary. 

et na Li fe I nsurance Co. 
omm ercia l nion As sura nce Co., L td . 

1:f ud Otl Ius ura.nce Co. 
Insu rance Co. o f orth America. 
Liverpool London & Globe I us. Co. 
Ge nera l A ce. Fire & Li ie A ssur. Corp . 

ME lBE.RS 

Maryland Ca. ualty Co. 
North B ri tish & Merc:tnt.ile Co. 
Royal I ndemnity Co. 

n ion entra l Life Ins. Co. 
Z uri.ch Gen. Ace. & Liab. Ins. Co. 

The ·a tional Aircraft "nderwriters .<\_socia tiou comple ted the fourth rear of its 
e . ist e r~ce in M a rch, 19 4. The A sso iabon was for U!ed ori~nally fo r the purpose of 
co llec tUJg data on the a ircraft haza rds aud recommend10g to li S members stauda rd rules 
and prac t ices f.or underwr i ting those hazar ds. In hl:_1y, 1 ~- 1 the Association prepared 
a s e t of m in im um adviso r v ra tes a system of gradi.ng pilots, a.nd a sta.odar d set of 
end orsements for p rovidi ng the various . covernges. T he ra tes were estab lished ou the 
basis of e:"pe rience deveJoped on ri - w:rit_ten by the mem ber companies. 

IVter a time the compan ies became onVJnced tha t most of the haza rds of commercial 
air nav ig:ttio n could no t be writ te.u a t a? Y set .o f ra tes. Lack of Go,··e':nment regulat~on 
conce rn i.ng the fitness of pilots and t !J.e atrwort h1ness of plan es made pos 1ble the operat:tou 
o f a n umber of infe rior p lanes by meapable opera tors. Because of t hese unsettled con­
dition s, the insura nce compan.ies have bc;en obliged to r eti r.e fro m the fie ld unt il Congress 
en:tcts s uch Jegi Ia t ino a s is proJ:!OS~d 111 the \ \ m slow ~ ,u, ~o,r examp~e. _A few: com­
p:~n i es-not members of the . socmt10n at p reseu t-are s ti U wntmg certam o t the au cra ft 

covU~~ls.comme rci :t l :n·ia tion revives the X at:ional .lurcraJt U nderwriters A ssociation is 
coutinuin g as an insurance point o f con tact -..-itb the aircraft indust ry and witJt tbe Govern­
ment. Re l:tt:ions a r e st:iJI main tained with tbe nderwrite rs Labora tor ies o f Chicago 
which b:ts been designa ted by the in surance companies ns the a u thority ou the inspection 
o f a irc r aft a.nd tbe examina tio n ~f :tirmen. 'l~he Associatiou is coUectiu g data from 
fo r eign a n d domestic sources beann g on tb.e _arr·craft haza rds, a ud is keeping abreast 
wi th the mechanicaJ a dvances in the field of fhgbt, so tha t _wheu it becomes possible to 
write ai rcraf t insuran ce a2"3i n , the compames WI U be eqmpped to take up the wo rk 
immediately. 

\ 



Mo nth 

~anuary .. ..... . .. .. .. . .... . . • .... •. . . . ..... . 

8 M~:~har:. : :: : : ·:: : : ::::::: : :::: : : :: : ::: :: : :: : : 
April .. . .. . .. . . . .. . .... . .... .. . . . . . ........ . 
May . ... . . . . . . .. . .. . . ... . .... .. . . . .. ... . .. . . 

f~~e ::: ::::: :::: ::: :: ::::::::::::::::::::::: 
August . . . . . ......... . . . ..... . ... ..... .. . . . . . 
September .. . .. . .. . .. . .. . . .. . . ... . .. . ... . . . . . 
Octobe r .. . . .. . .. . .•....... . . . . . .. .. . , . , , , . . . 
November .. .... . . .. . .. .. .... • . . . ... ......... 
December . . .... .. ... .. . . . . . . .... .. • . . .. . . . . . 

Total 

AIRCRAFT EXPORTS 
Exports (U. S. ) 1923 

A irplanes and I Otlw r 
Seaplanes A ircraft 

N o. U. I Valu e I No. U. I Value 

12 $203 ,010 ... . . . ... .. 
2 5,802 .. ... ...... 
3 10,8 18 ... .. . .. ... 
4 4,300 ..... 

• • • •• 0 1 300 .... . •• 0 •• • 

5 4,500 
9 32,521 1 $500 
3 7,200 
3 31,700 I 400 
2 5,000 ..... 0 • •••• 

... .. . ... .. 
2 3,000 ... .. . ..... 

46 $308, 151 2 $900 

I 
A irpla11 e Parts Except I ll irpla11e 

E 11gi11 cs a nd Tires Eugiu es 

I No. Lbs. I Valu e I No. U. I Va lue 

3,974 $1,88 5 5 $1,200 
6,5 20 6, 193 I 12,000 
4, 56 1 2,941 

61,9 12 4,952 3 517 
1,27i 960 J 250 
9,68 1 3,3 10 10 7,060 
4,9 74 3,036 4 2.025 

46,430 11 ,225 6 {205 
91, 75 1 2,703 7 6,500 
29,08 1 11 ,849 5 7,860 
12,700 8,95 1 32 10,152 
2,215 946 6 13,789 

27 5,076 $58,95 I so $65 ,558 



t\0 .... 

::: 

AIRCRAFT AND AIRCRAFT ENGINE EXPORTS BY COUN TRIES 
1916-1 923 

C01mtries 

France . ... . . • ...... . .... . .... 
Netherlands ... ... . • .. . . . ..... 
Norway ..•...... . ....... .. ... 
Spain ......... .. .. . ......... . 
Sweden . . ..... . .......... • . . . 
United Kingdom .... . ...... . . 
Canada ...... . .. . . . .......... . 
·Mex ico ....... .. . . .. .. .. ... .. . 
_N icaragua . ......... . .... . ... . 
Cuba . .. ... . .... , .. . , , .. . , . .. . 
Jamaica ... .. .. , .. . .. ... ... . . . 
Argentina . .. . . ... . .. . ....... . 
llolivia . . ... ... .... . ..•.. . .. .. 

~ B razil . ... .... . .. .. •. . ... . .. . . 
'"' Colombia .... . • . .... . . . ... . .. . 

Peru ... ... . .. . . . ..• .... . .. . . . 
Uruguay . . . .. . .. . . , . .. . . . ...• 
G uatemala . ... .. . .. . ... . .... . . 
H onduras . .. .. ... ...• .. . . . . .. 
Dominica n Republic . ........ . 
New Zealand ... . . . . . ...... .. . 
B riti sh South Africa .... .. .. . . 
Italy ........ .. . . . ... . .. . . . . . . 
Sa lvador ... .. .... . .. . ... . ... . 
Chile .. .. .... .. . . .. ... .. . ... . 
llelgium . . .... . ... . .. . .. . . . .. . 
Chi.na .... .. ... . ... . . .. ... . .. . 
Dutch Ea~t Indies . . . . . ... . .. . . 
Hongkong .... . .... . ....... . . . 
Japan ........... . ..... . .. .. . . 
Australia ... . .... . .. . ...... . . . 
Philippine I s lands ... . ....... . 

1916 

$ 37,980 

1,964,094 
95,04 6 

875 
5, 000 

20, 000 

27,000 

8,400 

Totals ................... . I $2,158,395 

Parts of Airplanes .. ...•..... ·1 4,843 ,610 
Complete Airplanes . . . . . . . . . . 269 

1917 

$ 170,954 
6 16,068 

145,000 

52,520 
17,000 

$1,001,542 

3, 1.33,903 
135 

1918 

$7 6,226 

$44,239 
27 ,77 5 

6, 500 

34, 500 

16,880 

$ 206,120 

8,877,977 
20 

1919 

$15 ,000 

22,000 

28,200 

5,000 

18,000 
10 ,000 
4, 500 

20,000 
92,600 

$ 215,300 

3,249,226 
44 

1920 

~42 , 60 0 

···2i.i 6o 
28,000 

15,500 

38,050 
25,1 80 

109,000 
10,1 00 

272, 750 

20,220 

5,714 

4,000 

$598,274 

554,375 
65 

192 1 

$10,000 
5,000 

98, 165 
25,000 

8 ,000 

79,500 

1,39 
5,000 
5,000 

1,800 
15,000 

61,079 

$314 ,940 

157,608 
48 

J f)22 

$ 3,000 

2,230 
20,250 

500 

108 ,700 

5, 000 

. ·t·i.Goo 

J923 

$ 1,450 
55,239 

· · '6,o i s 
5,850 

30,63 

229,200 

10,317 

I ,400 
6,100 
1,1 02 

565 
200 

1,600 
5,802 
8,210 

400 

.10,000 

520 

$157.280 I $374.609 

265,231 55,948 
42 46 

To tal 
1916-1923 

$ 59 ,050 
131,4 65 

25 .000 
37,980 
44,239 

11 72,823 
786 ,219 
J 52,265 

25 ,000 
29,000 

875 
153, 1.89 
25.180 

520,79 
25, 10 

292,567 
5,000 
1,400 
5,100 
1,1 02 

565 
200 

I ,600 
5,802 
8,210 

400 
37,820 

172,000 
11 ,800 
98,5 14 
37,520 

157,679 

$ 5,02M 60 

21,137,878 
669 



AIRCRAFT APPROPRIATIONS, UNITED STATES 

1898 to 1924 

! Kcreasc or I 
Americo, Nort/1: U11it~d States Tota l D ecreas e 

1898 Army (allotted to Dr. S. P . Langley for experiments 
in aerodynamics) •• ••• • • ......... .. .. • . . ...... . 

11199 Army (allotted to Dr. S. P. Langley for experiments 
in aerodynamics) . . . . •. . ... . ... . .. .. . .. . . . .. . . . 

1908 Army (allotted for paymen t of W right airplan e) . . .. . 

1909 Army (allotted for payment of W right airplane) . . .. . 

1911-12 Army .. . .. . .... . . . . • ...... ... . . .... . . .... . . . .. . . 
Navy .• . .. .. . .. .... ... ...... .... .. . .. . . . .. .. ... . . 

1913 
w 

~ 1914 

~~~: .: ::: :: :::: :: ::: :::::: ::: :: :::::: ::::: :::::: 
~~~: .:: ::::: ::: ::: :: :: :: ::: :::: :: ::::: ::: ::: ::: : 

1915 

1916 

1917 

191/l 

fi~Fc:i: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Army . .. . .... .. ... .. ..... ....... . . . .. . . . . .. . ... . 
Navy ..... ... . . .... . .... . . . . .. .... ..... •. .. . . .. .. 
N.A.C.A . . .... . ... .. .. . .. . ... . . . . . . ... ...... . ... . 

Army ........ . . .. . . .. . . .. .. . . .. . .... .. ... . • . . . . . 
Navy .... ..... . ... .. ... .... . .... . . .. . .. . . . . . . . .. . 
Ai r :Mail . . . . .. . . . ... . . . . . . .. . .. .. . .. .. . .... . .. . . 
N.A.C.A ... ... . . . .. .. . . .. . .. . . . . . . . . ... .. . .. . . . . . 

Army- less revocations . . . . . . . . .. .. ... . ... . .. . .. . . 
Navy . . . . ... .. . ... . . .. .. . .. .. . . .. . . . . .... . . ... . . . 
Ai r Mail .. . ... . . . . .. . . .. . . . .. .. .. . . . . . . •.. . .• . . . 
N.A.C.A .. . . .. ..... . . . . . .. . ... . .. .. . . . . .. .. . . . .. . 

• Increase. 
t De<:rea.se . 

$ 125,000 
25,000 

100,000 
10,000 

175,000 
10,000 

200,000 
10,000 
5,000 

800,000 
1,000,000 

5,000 

18,081,666 
3,500,000 
I ,060,000 

87,5 15.70 

50,410,000 
61,133 ,000 

100,000 
112,000 

$ 2s,ooe 

25,000 

25,000 

5, 000 I 
·s 120,000 

I 150,000 *25,000 

t 25,000 
I 1.1.0,000 t15,000 

• 75,000 
I 185, 000 

• 25,000 

215,000 • 5,000 I 
*600,000 
.. 990,000 

I I ,805,000 

• 17,28 1 ,666 
• 2,500 ,000 
"1 ,060,000 

I 22 ,729,181 .70 · s2, 5IS.70 

*32 ,3 28 ,334 
• 57,633 ,000 

t 960,000 
I 1 I I ,755.000 "24,484 

Net 

t:s 20,000 

*145,000 

t 40,000 

• 75,000 

•Jo,ooo 

•1 .590 ,000 

*20,924, 181. 70 

"89,025,8 18 
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AIRCRAFT APPROPRIATIONS, UNITED STATES- Contim1ad 

1919 

1920 

1921 

1921- 22 

America, Nol'l h: U11il od Stales 

Arrny-,l ~ss revocations . . . . ... . . . .. , ... .. . . ...... . 
Navy $220,383,119; r eturned to treas ury $97,000,000. 
Air :Mail . .. ........ . .•• . . .. . ..... . ....... . ...• .. 
N.A.C.A . ..•..... .... ... .. ...... . • ..... • . ..•• ..•. 

Army . ... . .. .. . .... .. . .....•........• . ... . .... . . 
Navy .. . . . ...... ... .•... . .. ,,,, ....... . . , . . . • . . .. 
Air Mail .. ........ . .. . . ......... ... .......... .• . 
N.A .C.A ... . .... . .. .. . . . , .. . ....... . . . .....•• • . • . 

A rmy .... . .. ... ... . ........ . .. . . , ... . .. . ....••. . 
Navy ........... ... , .... .... . ...... .• . .... . .. .... 
Ai r Mai l .. . . . .. ..... ... .. . ........ . . ..•........• 
Forest Service . .. , ..... . ... . ..... , . ... ... .. . .... . 
N.A.C.A . .. . . • .. . . . .. ... . . ........... . ........... 

Army .. ... .... . .... .... . ... ......... . .......... . 
Navy .. . . .... .. • ..... . . , . .. , . .. , , . • .... , .. ..... , . 
Air Mail . .. .. ... . ..... . ....... . . .. ... .......... . 
Forest Service • . ....... . . .. . . ..... .. ........ . ... . 
N .A.C.A ... . ..... . . ... ... .......... ... .. ..... .. . . 

1922-23 Army ............................. · .... , . , , ..... , 
Navy .. .. . . .. . . .. .......... .. . . ... .. ... .. ... . .. . . 
Air Mail ........ ...... .... .. . .. . .... .. . . . ... . .. . 
N.A.C.A ........... ... .... . .. .... . ... ........... . 

1923-24 Army . . .. .. . .. ....... . _ . . .... .. . .. .. ............ . 
Navy ..... .... .... .. · ··· · ······ · ················· 
Air Mail .......... . .. . • ·. · ·. · · · · · · · · · · · · · · · · · · · · 
N.A. C.A .. .. . .... . . . ... . .... .. . •.. . ... . .. . . . ... .. 

*Increas~. 
tDecrease. 

$467,304,758 
123,383 ,11 9 

iOO,OOO 
205,000 

25 ,000,000 
5,000,000 

850,000 
175,000 

33,000,000 
20,000,000 

1,250,000 
50,000 
10,000 

19,200,000 
I 3,413,431 

1,250,000 
50,000 

200,000 

12,895,000 
14,683,590 

1,900,000 
210,000 

12,426,000 
14,647,174 

1,500,000 
283,000 

Total 

$590,992,877 

5.1,025,000 

54,510,000 

34,113,431 

29,688,590 

28,856, 174 

.l!lcYCMC or 
ccrca.sa 

"$4 16,894,758 
... ,2,250,119 

"93,000 

t442,304,758 
t98~ 383,1 1 9 

750,000 
t30,000 

"8,000,000 
t SJOOO ,O OO 

' 400,000 
•so.ooo 
•Js,ooo 

t 13,800,000 
t6,586,569 

tlO ,OOO 

t6,30S,OOO 
~ t,~270, 159 

650,000 
*10,000 

t4 69,000 
t36,41 6 

t4 00,000 
•73,000 

Not 

'$479,237,877 

t 539 ,967,877 

•·J,485,00 

t 20,396,569 

H.37~·,8~ 1 

t832,~ lG 
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AIRCRAFT APPROPRIATIONS, FOREIGN-(Also See Previous Aircraft Year Books) 
--------- -..-----

1920-1 921 1921-1922 1922-1923 

Co1111lry 

Total 
Pa.rt D e-Jot etl to 

Total 
Part D evoted to 

T otal 
Pa ri D evoted to 

Civil and S11b sid:J> Civil and S 11 bsidy Civil and S 11 bsidy 

Argentina . . ..... .. . •• .. . $2,000,000 $964,800 $4,500 month ly 

Australia .... ........ .. . £25,000 £654,000 £ 154 ,000 

Belgium ······ ····· · ·· .. 23,525,000 fr . 10,745,000 fr. 38,700,000 fr. 13,100,000 fr. 31,7 50,000 fr. 8,1 00 ,000 fr. 

Brazil .. ..... . .. .. .. . ... $905,000 $25,000 $250,000 $360,000 

Canada .. .. ..... .. ..... . $2,000,000 $850,000 $1,626,000 $700,000 $ 1,064,467 

Chile . .......•.. . . ... .... 2,941 ,303 pesos 

China . . . . ... .... ... . . ... $2,000,000 Indeterminate Indete rmina te 
amounts froru war· a mount s fro m war-

rin g fac tions ring b ct ions 

Colombia . ..... . . .. . . . .. . $100 per tr ip on $ 100 per trip on $ 100 r, cr Hip on 
Magda lena route l\b gda lcna rout e Mage elena route 

Czecho-S lovakia . . .. ... . . . 6,800,000 Cz. kr. 4,400,000 Cz. kr. 9,680,000 Cz. kr. 6,000,000 Cz. Kr. • 150,000,000 Cz. kr. 

Denmark ... . ... ..... . .. . I I 0,000 cr. 

Ecuador .... ... . ..... . ... 20,000 sucres 

E st bonia .. .. . .. . . .... ... ~ 1 4 .700 

France .. . ........ . ... . . . 445,114,856 fr. 179, 101,512 fr. 435 ,9 17,595 fr . 189,5 10,970 fr. 94 7,3 52,5 50 f r . 179,963.550 fr . 

Germany .... . . .. . ...... . 2 1,000,000 marks 22,000,000 marks 

Great: Britain ... . .. ...... £23,406,695 £ 1,004,282 £ 16.394,680 £ 1,060,000 £ 15,666,500 £ 57 1,000 

Hungary .... . . . •... .. ... <15.000,000 kr. 

Inrlia . ... . . . . .. . .... . .. ·1 66,000 rupees 63 1,893 rupees 

Haly ... .. ... ..... . . ..... 7 5,000,000 lire 27,000,000 lire 11 2,760,000 lire 25,060,000 li rr 220,000,000 lire £3 4.000 
--

* Proposed. 



Co11ntry 
T otal 

Japan .... . . ... • . . .... . .. 1 43,000,000 yen 

JugrJ- Siavia .. . . . . ..... , .. 

Mex ico . . ... .•. . .. .. . . . . . 

;Netherlands • . . . . • •...... 

P eru . ... .. ... . ..... . . . . . 

(6 mos.) 
6,000,000 pesos 

5, 074,108 !1. 

$5 00,000 

~ Portuguese Ea st Afr ica . . . 
c.n 

Po la.nd . .. . . .. .. . . .. . ... . 

Roumania . . . . ... . . ... .. . I 35,000,000 leis 

Russia . ..... . . . .. .... .. . 

S erbia ... c . . . . . ..•.. .. •.. I 12,000,000 dina rs 

S iam ... .. .. . .. . .... • • . .. 

Spain . . . . . . . . .. .... .... . 

Sweden .. . ... . .... .. •.. . 

Switzerland . .. .. • ....• ... 

170,000 kr. 

2,133 ,000 f r. 

Pc1rt D avotod to 
ivil cmd S ubs-idy 

1,300,000 fl . 

100,000 esc.url cs 

.000,000 leis 
(6, 500,000 subsidy 

to French line) 

$1,495,5 

4,823 ,516 11. 

$300, 000 

14,000,000 pese tas 

82 1,200 kr. 

4,024,000 (r. 

1,73 5,000 11 . 

1,150,000 fr. 

80 ,000 ,000 leis 

36,000,000 go ld 
rub les C$18,540,000) 

l ,600.000 tica ls 
( £ 1GO ,OOO) 

l ,400,000 11 
l 923·26 subsidies 

l?nys subsidy to 
F •·cnch line 

30 ,000,000 lei 

48,569 ,630 pesetas! $235,000 
($7 ,<I 56,000) 

4·,322,000 fr. 450 fr. each Right 
Geneva-Munich 
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OFFICIAL WORLD RECOI D 

Recognized by 

TH E I N T£R N AT IO."AL AERO. "A U T!C FED.E.RATION 

May 1, 1924 
Tr:m slatcd :~.nd co mpiled by th on tes t Comm itt ee o£ th e . a ti ona l Aeronau ti c \ ·soc ial ion 

DURA1"l0N 

DrsTANCf: 

ALTIT UDE 

DuRATI ON 

DISTA NCE 

ALT!TUDI: 

D u RATION 

DISTANCE 

A LTITUDE 

D u RA"flON 

DISTANCE 

AL"f!TUDE 

DuRATION 

D!S'fANCE 

ALTITUDE 

i\{AXlMUM 
SPEP.D 

DURA'i'ION 

DISTANCE 

ALTI'ruDE 

MAX IMUM 
SPEED 

100 km. 
(62.14 miles) 

200 km. 
(124.27 miles) 

500 km. 
(310.69 miles) 

o f ·. . A. 

LASS A. (SPHERICAL B LLO O • 'S) 
1ST CATI::COl\Y (600 UDIC METERS) 

(Fran ce) Ga ston Fleury and Gcoq;rc F leu ry, 
15-16, 192 3. 

( France) Georges orm ie r ] uly 1, 1922. 

N record . 

2 ND CATF.CO Rv 60 1-900 o1c MencRs) 
( F ra nce) Jules Dubois, 1-fay 14-15, 1922. 
(France) Geo rges Cor111 icr, J u ly l , 1922. 

No record. 

3RD CATEGORY (90 1-1,200 Cuorc l\J en:R s) 
(Fra nce) Jules Dubois, May 14-15, 1922. 
(F ra nce) Georges Corm ier , July I , 1922. 

No record. 

4TH TO 8TH C ATI:c o Ra:s , !NcLusr v E 

(Germany) FT. Kauicn, Dec. 13-17, 1913. 
( Germany) Be rliner, Feb. 8-1 0 , 1914. 

(Germa ny) S urin g a nd Berson , June 30 , J901. 

CIA SS B. (DIRlGIBI,ES) 

Aug·u t 

(Italy) Castracane a nd Castr ucc io, P -5, June 25, 1913. 
(Italy) Cas tracanc a nd Castruccio, P-5 , July 30, 1913. 

(France ) Coh eo, at Co nte, June 18, 191 2. 

(I ta ly) Castracane and Castruccio, P-5, July 30, 1913. 

CLAS S C. (AIRPI,ANES) 
"Returni11g to point of departure" 

W ·itho11-t R e(!<eli»g. 
(United States) Lts. Kelly and Macready, U. S . Army, 

T-2 L iberty_, 375 h.p., a t Wilbur Wright Field, Dayton, 
0., April ID-17, 1923. 

(United States) Lts. Kelly and Macready, U. S. Army, 
T-2 Liberty, 375 h.p., at Wilbur Wright Field, Dayton , 

0., April 16-17, 1923. 
( F rance) Sadi Lecointe, Nieuport Delage, Hispano 300 

h.p. , at Issy-les-Moulineaux , 
1
France, Oct. 30, 1923. 

CLASS C. (SPEED) 

19 hr . 43 m in. 
804.173 krn. 
499. 69 mile: 

23 brs. 28 m in. 
804 .173 km . 
499.69 tniJcs 

23 hrs. 28 min. 
804. 173 km. 
499.69 miles 

87 b r ~ . 

3052.7 km . 
1896.9 miles 
I 0,800 meters 
35,424 feet 

15 brs. 
810 km. 
503.3 miles 
3080 meters 
10,! 02 fee t 
64.8 k.p .b . 
40.26 m.p.h. 

36 brs. 4 m in. 
34 SeC. 

4050 km. 
25 16.55 miles 
11 ,145 meters 
36,555 feet 

(United States) Lt. A. J. Williams, U.S.N., Curtiss 
Racer R-2C1, Curtiss D-12a, 500 h.p., at Mitchel 429.025 k.p.h. 
Field, Mineola, L. L, Nov. 4, 1923. 266.59 m.p.h. 

"Returning to point of depart-ure" 
Witho!tt Refueling 

(United States) Lt. A. J. Williams, U.S.N., Curtiss 
Racer R-2C1, Curtiss D-12a, 500 h.p., at St. Louis , 392.379 k.p.h. 
Mo., Oct. 6, 1923. 243.81 m.p.h. 

(United States) Lt. A . J. Williams, U.S .N., C11rtiss 
Racer ·R-2C1, Curtiss D-12a, 500 h.p., at St. Louis, 392.154 k.p.h. 
Mo., Oct. 6, 1923. 243.67 m.p.h. 

(United States) Lt. Alex. Pearson, U.S.A., Verv ille 
Sperry R-3, Wright 350 h.p., at W"iJbur Wright Field, 270 k.p.b. 
Dayton, 0., March 29, 1923. 167.8 m.p.h. 



1000 1..-m.. 
( 62 1.3 7 miles) 

1"00 l-m. 
( ! 32.05 miles ) 

APPEN DIX 

nit ed tales) Lt. Harold R. Harris. U.S.A., and 
R:~ lpb Lockwood , DH-4B, Libuty 400 b.p., at Wilbur 205 k.p.b. 
Wr1ght Field, Dayton, 0., March 29, 1923. 127.4a m.p.h. 
nited -l:ates) Lt. Harold R. Harris, U.S.A., DH-4B, 

Libuty 375 b. p. at \\ iJbur Wri~tht Fic:ld, Dayton, 0., 184.03 J.:.p.h. 
.-\ pr iJ .17 , 19- 3. 114.35 m.p.h. 

2 00 km. (United States) Lt. H a rold R. Harris. U.S.A., DH-•m, 
(I :14 2.74 miles) Libert}' 375 h.p. l \Yifbur \ ri11ht Field, D:> yton, 0., 183.83 k.p.h. 

:\pril I • 1923. 114.32 m.p.h. 
-500 1..-m .• ( nj ted tnks} L ts. Kelly and Ma.cready, Army, T-2 
( 1553.4 miles) Liber y 375 h.p ., n i 

A pril 16-17, 1923. 
\ ilbur Wright Field, Dayton, 0., 115.60 k.p.b. 

71.83 m.p.h. 
JOO O km . 
(l 64 . 1l miles) 

"ni ted tales) Lts. 
L iberi}· 375 b.p., at 
April 16 -1 7, 19:..3. 

K elly and Mac ready, Army, T-2 
\ il bur Wright Field, Dayton, 0., 115.27 k.p.b . 

71.62 m.p.h. 
4000 km . 
( 2 174.79miles ) 

nited tntes) L ts . Ke[J y nnd :Mnc ready, Army, T-2 
Lib~rty 3:5 h.g:.: at \' ilbnr Wright Field, Dayton, 0., 113.93 k.p.b . 
A n l 16·1/, 19- . 70.79 m.p.h. 

D U TlON 

DtS'TA.NC£ 
A LTlT D£ 

D liATION 
DISTA!;C& 
AL'TrTtfDE 

0 RATI ON 
D tS TANC£ 
ALTI'TODS 

D URATION 

D ISTANCE 
ALTITUDE 

Du RATl ON 

DI STANCE 
ALTITUDE 

D RATION 

DI STANCE 
ALTITUD!l 

D URATION 

CLASS c. '\VI"l'H SJi.f"tl L LoAD 0 1' 250 KtLOG'R.AMS (551 LBS.) 
nited tat.es) Lt. H. .R. Harris , U.S.A., TP-1 Liberty 

400 h.p. ( uperc barged), at McCook Field, Dayton, 1 hr. 48 min . 
. , :\f.an:h - 7, 924. 19.4 sec. 

:-;o record. 
( nited tntes) L t. H . R. Harris., U.S.A., TP-1 

400 b .p. ( uperc.barged) , a.t McCook Field, 
Liberty, 
Dayton, 8,980 meters 

0 .. March 7 1924. 29,462 feet 

CLASS c. W rTH Of 500 KILOGRAMS (I 102 LBS.) 
lo record . 

No record. 
( Argenti ne) 0 BaJ!od, Fokker C-IV Napier Lion 

h.p., at El Pnlom ar Field, Buenos Ai res, Jan . 
19- 4. 

450 
19, 6,485 meters 

21,276 feet 

CLASS c. \VI Tll 5:£1' L LOAD OP 1000 KILOGRAMS (2204 LBS.) 

o record . 
o record. 

( Fra.n e) Jean Casale, B ler iot biplane, 4 Hispano 180 4,990 meters 
h.p. engi nes, at Buc, France, J une I, 1923. 16,367 feet 

CLASS c. WlTH .S£F UL LoAD OF 500 KILOGRAMS (3306 LBS.) 
(Grent Brita~) ~pt. C. T. R. . H ill, Handley Page W-8, 

2 ap.ier Lion 4~0 b.p., a t Cncklewood, May 4, 1920. 1 hr. 20 min. 
N o r ecord. 
( Great Britajn ) Capt. C. T. R. _Hill , Handley Page W-8, 4,267 meters 

2 · apie r Lion 450 h. p. , at Cncklewood, May 4, 1920. 13,996 feet 

CLAsS C. WITH Us'E'F'l' L LoAD oF 2000 KILOGRAMS (4408 LBS.) 
n ited States) Lt. H . R. Harris , U.S.A., Barling Bomb-

er, 6 Liherty 400 h -~· · at \V'ilbur \Vright Field, Day- 1 hr. 19 min. 
t 011, 0 ., Oct. 27, 192 . 11.8 sec. 

1o record. 
(United States) L t. H . R. H:uri_s, U .S.A._, Barl\ng Bomb· 

er 6 Liberty 400 b.p., at W1lbur Wnght Fte.ld, Day- 2,049 meters 
to~. 0., Oct. 25, 1923. 6,722 feet 

CLAss C. WI TH UsEFUL LoAD OF 3000 KrLOGRAMS (6612 LBs.) 
(United States) Lt. H . R. H<!rris, U.S .. A., Ba:ling Bomber, 

6 Liberty 400 h.p., at Wilbur Wnght Fteld, Dayton, 1 hr. 19 min. 
Oh io, October 27, 1923. 11.8 sec. 

No record . 
(Unite.d States) Lt. H. R. H'!rris, U.S:A., Barling Bomber, 

6 Ltberty 400 h.p. , at Wtlbur Wnght Fteld, Dayton 1,629 meters 
Ohio, October 27, 1923. ' 5-;344 feet 

CLASS C. REFUELED IN FLIGHT 

"Ret-urni,.g to po-int of depqrture" 
New Category recognized by the F. A. I. 

(United States) Lts. Smith and Richter, U.S.A. , DH-4:8 
Liberty 400 h·.f·• at Rockwell Field, San Diego Cal ' 37 hr. 15 mia. 
Aug. 2 7-28, 19-3. ' ., 14.8 sec. 
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DISTA NCE 

2500 km. 
(1 553.42 miles) 

3000 km. 
(1864.79 miles) 

3500 km. 
(2174.79 miles) 

-4000 km. 
(2485.48 miles) 

4500 km. 
(2796.1 6 miles) 

5000 km. 
( 3106.85 miles ) 

D URATI ON 

D ISTA NCE 

ALTIT UDE 

i\1AXIM UM 
SPEED 

100 km. 
(62.14 miles) 
•200 km. 
(124.27 miles) 

500 km. 
(310.69 miles) 

1000 km. 
(621.37 miles) 

AIRCRAFT YE. R BOOK 

(United States ) L ts . S mi th and J~ic h ier , ·. s .A .. .D H --4B , 
Liberty 400 h.p. , a t Rockwell F ield , San Diego. Cal. , 5,300 km . 
Aul!'. 27-28, 192 3. J,298.2 ' mile 

CL.AS~ c. SPE ED 

Ro(11ded in Pligh t 
(U n_itcd State s) Lts . Sm ith a nd Rich ter , .S .A . , D H -4B , 

L tber ty 400 h. p. , a t Rock well Fic ~d , San D ie go, a !., 
Aug. 27-28, 1923. 

(Un_i ted States) L ts. Sm ith an d R icht er , U .S.A. , D H-4B , 
L tber ty 400 h. p~ , at R ockwell F ield , . an D iego, Ca l. , 
A ug. 27-28, 192J. 

( U n.ited States) Lts. Smi th a nd Richt er , .. A. , D H -4 B, 
L tber t,s 400 b. p. , a t Rockwell F ie ld , San Diego, al., 
A ug. -7-28 , 1923. 

U . . A., D l:1 -4B , 

1-1 :? .7 k.p.h. 
.72 m.p.h. 

14 1.37 k.p.h. 
8 .1 5 m.p.h. 

142. 17 k.p.h. 
8.3 4 m.p. h. 

(U nited S tates) L ts. Sm ith and Richter 
L iberty 400 h.p., a t Hockwc ll F ie ld, 
Aug. 27 -28 , 1923 . 

a n D iego, Cal., 142 k.p. h. 
88.23 m.p.h. 

( U ni ted Sta tes) L ts . mith a nd R ichter , U.S.A., D H -4 B, 
.L tbert y 400 h.p., a t Rockwell F ield , San Di ego, Ca l. , 
Aug. 27-28, 1923. 

( U n.ited Sta tes) Lts. Sm ith and Richter , U ... A., DH-4 B, 
Ltberty 400 h.p. , a t Rockwell F ield, San D iego, Cal. , 
Aug. 27 ·28 , 192 3. 

CLAS S C-1. ( S E APL ANES ) 

" R etrt mi11g to point o f d e pa.rt-u re' ' 
(U nited S tates) L t. l\•L A. Schur, U .S.N. , Davis- Dou glas 

seaplane, L iberty 40 ~ h. p., a t Sa n D iego, Cal., June 12, 
1923. 

( United S tates) Lt. M. A. Sc bur, U .S .N ., Dav is-Douglas 
sea pla ne, L iberty 400 h .p. , at San D iego, Cal., Ju ne 12, 
1923. 

(France) Sadi L ecointc , N ieuport D e.Ja ge, H ispan o 300 
h.p., a t Meulan , March 11, 1924. 

CLASS C-1. SPEED 

142.36 k.p.b. 
.45 lJL I>.h . 

142.5 3 k.p.h. 
8.55 m.p.h. 

II hrs. 16 min . 
59 sec. 

1,275 km . 
79-. 25 m il es 
8,980 mete r~ 
29,462 feet 

( I taly) Alexand er Passaleva, M archetti-Savoia sea pla ne, 280.155 k.p.h. 
Hispano 300 h.p. , a t M ila n, Italy, D ec . 28, 1922. 174.0 7 m. p.h. 

"Retrtr11in g to point o f d epartllre" 
(Italy) Capt. Biard, Supermari ne, Napier Li on 450 h.p. , 208.8 18 k.p.h. 

at N apl es , A ug. 12, 1922. 129. 75 m. p.h. 
(Great Britain) L t. D. Rittenhouse, U .S.N ., Curti ss CR-3 , 

Curti ss D -12, 465 h.p., a t Cowes, E n gland , Sept. 28, 273.411 k.p.b. 
1923. 169.89 m .p.h. 

(U nited S tates ) Lt. M . A. Schur , U. S .N ., D av is-D ou glas 
seaplane , Liberty 400 h.p. , at San Diego, Cal. , Ju ne 6, 11 5.87 k. p.h . 
1923. 72 m.p.h . 

( United States) Lt. M. A. Schur, U.S.N. , Dav is -Douglas 
seaplane , L iberty 400 h.p., at San Diego, Cal ., June 12, 11 3.74 k.p.h. 
1923. 70.49 m .p.h. 

CLASS C-I. \ VITH UsEFUL LoAD oF 250 KI LOGRA MS (551 L as.) 

(United States) Lt. H. T . Stanley , U .S.N. , F-5 -L flyin g 
boat, 2 Liberty 400 h .p., at Sa n Diego, Cal., June 6, 10 brs. 23 min. 
1923. 58 sec. 

DURATION 

(United States) Lt. H. T. Stanley, U .S .N. , F-5-L flying 
boat, 2 Liberty 400 h .p., at San Diego, Cal., June 6, 925 km . 
1923. 574.75 miles 

DISTANCE 

(United States) Lt. E. B. Brix, U.S.N., Davis-Douglas 
seaplane, Liberty 400 h.p., at San Diego, Cal., June 7, 3,307 mete rs 
1923. 10,850 feet 

ALT!TUD£ 

CLAss C-1. WITH USEFUL LOAD OF 500 KILOGRA MS (1102 LBi. ) 

(United States) Lt. H. E. Holland, U.S .N. , F -5-L flying . 
boat , 2 Liberty 400 h.p ., at San Diego, Ca l., June 6, 7 hrs. 35 mm . 
1923. 54 sec . 

DUitATION 

*This . flight was. timed over three laps of the Jacques Schno:;ider cou~se , which totaled 
206.9 km. (128.58 mtles), but the speed was calculated by assummg the dts tance as exact ly 
200 kilometers. 



AI.TIT UD!I 

I TA:< Cil 

LTITCD6 

PPE ·nrx 

LA -1. ( EAPw 'u'\"1: 
( 'nit e tate ) Lt . H . . E. Bolland, .. N., F -S·L fly ing 

boa , - Libe rt y 400 b.p. at an Diego Cal. , Jos e 6, 750 km. 
19- 3. 466 miles 

U ranee) Chief 1\lcchan ic:iao Rene._ F a rman -Goliat.b sea· 3,353 meters 
plane, 2 almson 260 b .p., nt !.. K.ap.bn.e.l, Apr. 4, 1924. 11,000 i ee t 

\ VtTil 

· nit d ta es ) Lt. R. 
enplane, Liberty -1 00 

19 3. 

.-..o OP .1000 KtLOGRA~ s (2204 Lns.) 
L. Fuller. . .N. , Davis-Douglas 
h. p. at Diego Cal., June 6, 2 hrs. 4 • min. 

9 sec. 
L. F uller. · . . I ., Davis-Dougla 
h.p., n an Diego, al .. June 6, . S km. 

205.- mile 
Fro c:c) Chief l\fccb.an · ian Rene, Farman-Goliath sea· 

plane, ~ almson . 60 b .p., 1 L Raphael , Apr. 4, 1924. 
3,353 meers 
11 ,000 feet 

LASS C-1. \\ IT R S:&FUL LoA 

IL\TIO !'> 

Ot STL\NCE 

ALTIT DC 

( nited tales Lt. R . T. 
boa t , 2 Liberty 400 h.p., 
1923. 

!\o recor d . 
( 'o iled ta te ) Lt. ll. T. 

boat . 2 liberty 400 b .p. 
19 • .:>. 

2 hrs. ~nin. 

tanley, .. N., F -5-L ily iog 
at n D iego, at. , June 7, 1,732 meter 

5,0S'2 feet 

CL.-.ss C- 1. 'i\ tT u SE.F ·1. Lolu> or 2000 RtLOC RA.."s (4408 L.Bs.) 
DURATI O N 

I STA NC& 

. \ I.TIT UD& 

0 RATI ON 

D tSTANC£ 

LTlTUD.E 

( nited tal es) Lt. H. E. Holland, ·.s. ·. F-5-L flying 
boa t, 2 Liberty 400 b.p., a · n Diego, Cal. , J u ne 7, 
19-3. 51 min .. 

N record . 
nited tal es) L . H. E.. H IJa.od . . ., F -5-L fl yin 

boa l. Liberty 400 b.p. , a t an Diego, C:U., June 7, I ,489 meters 
1923. 4,885 feet 

D. ( GUDER ) 

(France) AJe.'<is l\.[a.nyrol. PeyTet Glider, at ' auviJie, 
F rance. January . 9. 19 '. 

(France ) Lt.. T boTet, Bar din Glider, at ·auvi lle, Fran ce, 

8 h r. 4 mi n. 
50.4 sec. 

8,100 meter 
26,568 f eet .\ ugusr 26, 192". 

France) E. D e amps, Der woi ti oe Glider, at B is.kr , 545 meters 
Febr uary 7, 193'. 1,787.6 feet 

FOR~fER A}.ITRICAN ·woRLD RECORD H OLDERS W HOSE PER­
FORMANCE HA E BEEN EXCEEDED 

p.£1!0 
100 km. 
(62.14 mites) 
SPEED 
200 1..-m. 
(124.27 miles) 

A LTI T UDE 

CLA S (AIRPLAl~E ) 

Lt. J . A. hlacready, · . . A . . , Lepere biJ:>l.anc, uper· 
charged Liberty -100 b.p., at McCook F teld , Dayton , 
O h.io, ept. 2o, 192 1. 

(a) B r ig. Gen. 'Nm . Mitcbe.ll, U_.S .- . .. Curt iss R -6, a t 
el [ridge F ield, Detroit, .M tcb ., Oct. 18, 1922. 

(b) L t. R. L . ll.laughan, V· .A..S., . Curtis~ Racer R-6, 
ur t is 465 b.p.. V. dbur \Nnght Fteld , Dayton, 

Ohio, ]\[arch 29 . 19-3. 
( ) L t. H . G. Brow, U .S .N., C?rt iss R?-cer R -2 CI, Cur­

tis D -12, 500 h.p., at MttcbeJ Fteld, L. I. , Nov. 
2 192 3. 

Lt. R. L. Maughan, U .S .A .S: , 
elfridge F ield , Det.rmt, a t 

1922. 

Curtiss R-6, 465 h.p. , 
M ich., October 14, 

10.518 meters 
34,:>o8 feet 

358.836 k. p.h. 
222.87 m.p.h. 

380.751 k.p.b . 
236.58 m.p.h. 

417.59 k.p.b. 
259.15 m.p.h. 

330.406 k.p.h. 
205.8 m.p.h. 

Lt . R. L. M au ghan, U .. A.S: . 
at Selfr idge Field, Detr Oit 
1922. 

Curtiss R -6, 465 h .p. , 
M ich., October 14 , 331.465 k.p.b. 

205 .9 m.p.h. 

CLASS C. WrTl'I USEFUL LOAD OF 1000 KILOGRAM S 
Lt. Rutledge I rvine, U .S.N., D avis-D ouglas T orpedo-plane 

High Comp. Liberty 420 h.p. , at McCook Field, D avton' 3.539 meters 
Ohio, Apr il 17 , 1923. · ' 11,609 fee t 



J20 AIRCRAFT YEAR BOOK 

CLASS C- 1. (SEA PLA t 'ES) 

Lt. C. F. Harper, U.S.N. , Davis-Douglas seaplane, Libe rty 4,236 met er 
400 h. p., at 'an Diego, Cal. Ju ne 7, 1923. 13,898 feet 

ALTITUD.I!! 

CLASS C-L WITH UsEFUL LOA!> OF 500 KrLOGRA~S ( 11 02 Lo s.) 

Lt. R. L. Fuller1 U.S .N ., F-5-L flyin g boa t , 2 Liberty 400 2.5 42 rn ct ors 
h .p., at San D•cgo, Ca l., Ju ne 7, 1923. 8,4 38 fe e t 

AL.TITUD6 

CLASS C-1. WJTu USEfUL. Low o~- 1000 KrL.OG RA~rs ( 2204 Los. ) 

ALTITUDII 

DuRATION 
DISTANCE 

DuRATION 

DISTANCE 
A LTITUDE 
SPEED 

DuRATION 

DISTANCE 

ALTITUDE 

MAX IMUM 
SPEED 

100 km. 
(62.14 miles) 
200 km. 
(124.37 miles) 
500 km. 
(310.69 miles) 

1000 km. 
(621.37 miles) 
1500 km. 
(932.05 miles) 
2000 km. 
(1242.74 miles) 
2500 km. 
(1553.42miles) 

3000 km. 
(1864.11 miles) 

Lt. E. E. Dolecek, U.S : .. F-5-L flying boat, 2 Liber ty 2,43 2 mete rs 
-400 h.p., a t Sa n Diego, Calif. , Jun e 7, 1923. 7, 9 79 fee t 

OFFICIAL AMERICAN RECORDS 
January I, 1924 

CLASS A. (SPI:TERICAL BALLO ' S) 

A ll Catego ries 
C. B. Harmon, St. Loui s to Edi.na, Mo., Oct. 4-, 1909. 48 h r. 26 mi n. 
A. R. H awley, St. Louis to Lake Tchotogama, Oct. 17-19, 1,887. 6 km. 

1910. 1,172.9 miles 

CLASS B. (DIRIGIBLES) 

T. A. Baldwin, Fo r t Meyer , Va., to Cber ry da le and 2 hrs. 1 rnin. 
return. A ug. 14, 1908. 50 sec . 

No record. 
No record. 
No record . 

CLASS C. (AlRPLANES) 

" R eturniug to point of departure" 
Without Refueling 

Lts. Kelly and Macready, U .S. A., T-2, Liberty 375 h.p. , 
at Wilbur Wright Field, Dayton, 0 ., April 16-17, 1923. 

Lts. Kelly and Macready
1 

U.S.A., T -2, Liberty 375 h-Jl·• 
at Wilbur Wright Fiela, Dayton, 0., April 16-17, 19-3. 

Lt. J. A. Macready, Lepere Biplane, (Supercharged) 
Liberty 400 h .p., at M cCook Field, Dayton , Ohio, Sept. 
28, 192 1. 

CLASS C. (SPEED) 
Lt. A. J. Williams, U.S.N., Curtiss Racer R -2C1 , Curtiss 

D-12a, 500 h.p., a t Mitchel Field, Mineola, L . L , Nov. 
4, 1923. 

"Retur11ino to point of departure" 
Without Refuelin g 

I,t. A. J , Willia ms, U.S.N., Curtiss Race r R-2C1 , Curtiss 
D-12a, 500 h.p., at St. Louis, Mo., Oct. 6, 1923. 

Lt. A. J. Wi.lliams, U.S.N., Curtiss Racer R-2C1, Curtiss 
D-12a, 500 h.p. , at St. Louis, Mo., Oct. 6, 1923. 

Lt. Alex. Pearson, U.S.A., Verville Sperry R-~, Wright 
350 h.p., at Wilbur Wright Field, Dayton, Oh1o, March 
29, 1923. 

Lt. Harold R. Harris, U.S.A., DH-4B, Liberty 400 h.p., at 
Wilbur Wright Field, Dayton, Ohio, March 29, 1923. 

Lt. Harold R. Harris, U.S.A., DH-4B, Liberty 375 h.p., a t 
Wilbur Wright Field, Dayton, Ohio, April 17, 1923. 

Lt. Harold R. Harris, U.S.A., DH-4B, Liberty 375- h.p., at 
Wilbur Wright Field, Dayton, Ohio, April 17, 1923. 

Lts. Kelly and Macready, U.S.A., Army T-2, Lib<;rty 375 
• h .p., at Wilbur Wright Field, Dayton, Ohio, Apnl 16·17, 

1923. 
Lts. Kelly and Macready, U.S.A., Army T-2, Lib<:rty 375 

h.p., at Wilbur Wright Field, Dayton, Ohio, Apn1 16-17, 
1923. 

36 h rs . 4 min. 
34 sec. 

4,050 km. 
2516.55 miles 

10,518 meters 
34,508 feet 

429.025 k.p.h. 
266.59 m.p.h . 

392.379 k.p.h. 
24 3.81 m.p.h . 
392.154 k.p.h. 
243.67 m.p.h. 

270 k.p.h. 
167.8 m.p.h. 
205 lc.p.h . 
127.42 m.p.h. 
184.03 k.p.h. 
114.35 m.p.h . 
183.83 k .p.h'. 
114.22 m.p.h. 

115.60 k.p.h. 
71.83 m.p.h. 

115.27 k .p .h. 
71.62 m.p.h . 

4000 km. Lts. Kelly and Macready, U.S.A., Army T-2, Liberty 375 
(2485.48miles) h.p., at Wilbur Wright Field, Dayton, Ohio, April 16-17, 113.93 k.p.h. 

1923. 70.79 m.p.h. 
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APPENDIX 321 

LASS \ ITJ.I EFVL UlAD OF 50 K ILOGRAMS (551 LBS.) 

Lt. B. R. H rris . . .:\ .. TP-1. Liberty 400 .b.p. (Super- I hr. 48 min. 
chnr~red), • ~\1cCook Field Day on, 0 . hla.rcb 27, 192~ . 19.4 sec 

No record. 
L H. R. Barris . . .A .1 T ·P-1, l.ibc r~ 400 b.p. (Super- 8,980 me ters 

bnr~ed ), n llcCook .FJeld, D01 yion, 0. , l\larcb 27, 1924. 29,~6 2 feet 

LA- s \Vrn; · s:c: ' L LoAD OF 500 K lLOGR.u•s (11 02 LDs.) 

L . H. R. H arri . . .A .. Barling Bomber. 6 Liberty 400 I 
h.p., at Wi lbur Wr ight Fi I , Dayton, 0 ., Oct. . i, 192j. 

:-\ o record. 

hr. 19 min. 
11 .8 sec. 

Lt. Rutledge Irvine, 
li bert y q 0 h.p., t 
17, 19. 3. 

. J\ .. .Dn,•i.-D ng las Tor[Jedo Plane , 
:Vc ook Field, Dayton, Ohio, April 3,539 meters 

11,609 feet 

LASS \VJTil S£F L LoAn OF 1000 KtLOG.RA MS (2 04 L.BS.) 

LL H. R. Hnrri . · · _ .A .. Barling :Bomber, 6 Liberty 400 
h.p. , nt \ ilbur Wright Field, Dayton . 0 ., Oc t. .7, 1923. 

~o record . 

h r. 19 min. 
11.8 sec. 

Lt. Ru tledge Irvi ne. . .N ., .D:w is-Douglas Torpedo Pla ne. 
Liberty 4. 0 h.p., a t • reCook, :Field, Dayton, Ohio, April 3,539 meie r 
17, 1923. 11 ,609 feet 

CL.-.ss c. Wnu SEFUL Lo11.n oF 1·oo RtLOG Rt.M s (3306 Lss.) 

RATI ON 

DISTA.NCS 

ALTITUDE 

Lt. B. R B ani · • .. A., Barl ing Bomber, 6 Liber ty 400 1 hr. 19 min. 
h.p., at Wilbur Wright Field, Dayton, 0 ., Oct. 27 , 1923. 11.8 sec. 

No record. 
L t. B. R. Barris, · .. A .. Barling Bomber, 6 L iberty 400 2,049 meters 

b.p. , at \>\ 'ilbur \\' right Field, Da:rton 0., Oct. 25, 1923. 6,722 feet 

CLASS C. Wnn SEF L Lo . ..u OF 2000 K ILOGRAMS (4408 Lss.) 

Du RATI ON 

DISTANCE 

ALTITUDE 

Lt. H. R. Harri , .. . \. , Ruling Bomber 6 L iberty 400 1 hr . 19 min. 
h. p. , at \ ilbu r \Vri br F ield, Dayton, 0., Oct. 27, 1923. 11.8 sec. 

No record. 
Lt. B . . R. Harri>-, . .A., Barling Bomber, 6 Liberty 400 2,049 meters 

b. p. , at Wil bur \ ri ht F ield, Dayton, 0., Oct. 25, 1923. 6,722 feet 

CLASS C. \VJT H USE FUL LoAD F 3000 KtLOGRAllfS (6612 LBs.) 

D RATION 

.D r s·T AN cs 

A LTITUDE 

D RATI ON 

D t STANCE 

2500 km. 
( 1553.42 miles ) 
3000 km. 
(1 864.11 miles) 
3500 km. 
( 2174.79 miles) 
4000 km. 
( 2485.48 miles) 
4500 km . 
(2796.16 miles) 
5000 km .. 
( 3106.85 mi les) 

Lt. B . R. B.arri , -!L~ .. ~arling Bomber, 6 Lib
7
erty 400 

h.p., at ,.,_ j]bur \\ ngb t F1e.ld, Dayton, 0., Oct .• 7, 1923. 

1\ o record. 
Lt. H. R. Barris, U._ .A .. :Barl ing Bomber, 6 Liberty 400 

h.p., at Wilbur Wnght Fteld, Dayton, 0., Oct. 27, 1923. 

CLASS C. REFUELED IN FLI GHT 

''R turning to poiu: of departure" 
Lt ·. mith and Ricllter, .S.A, DH-4B, Liber ty 400 h.p., 

at Rock well F ield. San D iego, a l. , Aug. 27-28, 1923. 
L ts. Smi th and Richte r. U. S .A., DH-4B, L iber ty 400 h. p., 

at Rockwell Field, C:an Diego, Cal., Aug. 27-28, 1923. 

o record. 
CLAss C. { SPEED) 

Refueled in Flight 
Lts. mith and Richter, U .S. . , DH-4B, Liber ty 400 h. p. 

at Rock well Field, San Diego, Cal., Aug. 27-28, 1923: 
Lts Smith and Richter , U. S.A., DH-4B, Liber ty 400 h.p 

at Rockwell F ield, San Diego, Cal., Aug. 27-28, 1923: 
Lts. Smith and Richte~ U.S.A ., D H- 4B, L iber tv 400 b.p., 

at Rockwel l Field, :>an Otego, Cal., Aug. 27-28, 1923. 
Lts. Smith and ~ichte!:t US.;\. , DH-4B, Liberty 400 b .p., 

at Rockwell Fteld, ;:,an Dtego, Cal. , Aug. 27-28, 1923. 
Lts Sm ith and Richter. U.S.A. , DH-4B, Liberty 400 b p 

at Rockwell F ield, San D iego, Cal., Aug. 27-28, 1923: 
Lts. Smith and ~ich te r , U.S.f'., DH-4B, Liberty 400 h.p., 

at Rockwell Fteld , an D1ego, Cal. , Aug. 27-28, 1923. 

-- ~-----~-----~--~--------------------~------<L-~~---

1 hr . 19 min. 
11.8 sec . 

1,629 me te.rs 
5,344 feet 

37 hrs. 15 min. 
14.8 sec. 

5,300 km. 
3,293.26 miles 

142.78 k.p.h. 
88.72 m.p.h. 
141.87 k.p.h. 
88.15 m.p.h. 
142.1 7 k.p.h. 
88.34 m.p.h. 
142.00 k.p.h. 
88.23 m.p.h. 
142. 36 k p.h. 
88.45 m. p.h. 
142. 53 k.p.h. 
88.55 m.p.h . 



J-22 

D u aAT IO!i 

Dr STANCE 

AL'riTUDE 

]\{AX IM UM 
S PEE D 

100 km . 
(62.14 miles ) 
200 km. 
(124.27 m il es) 
500 km . 
( 310.69 mi les ) 
1000 km. 
( 621.37 miles) 

AIRCRAFT YE R BOOK 

CLA ' . J. ( EAPL ="ES) 
"Rattwni11g to poi11t o f departure" 

~Vi th ou t R l!{ucli llg 
Lt. i\L A. S chur, .. N . D av is- Do uglas ea plan e, Liberty 

400 h.p ., at San Diego, Cal. , J une 12, 1923. 
Lt. I\{. A. Schu r , .. -. , Davi s -Douglas seaplane, L iberty 

400 h. p., at . an D iego, a l., June 12, 1923 . 
L t. C. F. Harper , . . ., D :w i -Do uglas s'aplane, Liberty 

400 h.p. , a t a n Diego , Cal., June 7, 1923. 
B o' sn . E. E. :R eber, . . . N., Davis ·Dougla seap lane , Lib­

erty 400 h.p., at an D rego, al. , Ju ne 7, 192 3. 

Cr.Ass C· l. PEE l) 

"Retu rning to poial o f dcpat·tu rc" 
~Vith O<<t Ra[He lit~ g 

L t. R. A. Ofs ti e, U.S.N., 'l'·, seaplane, L awrance 2 75 h .p., 
at . an D iego, 'al. , Jun e 13, 1923 . 

L t. R A. Ofsti e, U.S.N., T-." seaplane, Lawranc 2 75 h .p ., 
at Sa n D iego, Cal. , Jun e 13, 1923. 

Lt. M. A. 'clrur·, .S.N., Davis·1 oug b s seaplane , l. iber ly 
400 h.p., at an D iego, a l. , June 6, 1923. 

Lt. M. A. chur, U .. . N. , :Dav is-D ouglas seaplane, L iberty 
400 h.p., at San Di ego, Ca l. , Jun e L, 1923. 

I l h r . 16 min . 
59 sec. 

1,275 k m . 
792.25 m iles 
4 .236 meter s 
I 02.57 m.p. h . 
13,898 feel 
I 5.08 k .p.h 

196.27 k.p.h . 
12 1.95 m.p.h. 
194.95 k.p .h . 
12 1.14 m .p. h . 
II 5. 7 k.p.h. 
7_ m.p.h 
113.74 k.p.h . 
70.49 m.p.h . 

CLASS C.l. VhT H US EFU L L OAD OF 250 K !I.OGRA'MS (551 L IJS. ) 

DuRATION 

DISTANCE 

ALTITUDE 

DuRATION 

D ISTANCE 

A LTI'fUDE 

DURATION 

D ISTANC<; 

ALTITUDE: 

DO RATION 

DISTANCE 
A LTITUDE 

D URATION 

DISTANCE 
ALTITUDE 

DunATION 
DISTANCE 
ALTITUDE 

Lt. H. T. S t·~n l cy, U ... N .. F-5-L fl y ing boar, 2 Libe rty 10 hrs .23 m i n. 
400 b.p., at San D iego, a l. , Jun e 6, 1923. 58 se<:. 

Lt. H. T. 'tanley, U .S .. , F-5 -L fl ying boa t, 2 Liberty 925 km. 
400 h .p., at ·an D iego, Ca.!. , Ju ne 6, 1923. 574.75 m il es 

Lt. E. B. Br ix , U .S.N., Dav is-D oug las seapla n e , Li berty 3,307 met ers 
400 h .p., at Sa n Di ego, a l. , Ju ne 7, 1923 . 10,850 feet 

CLASS C-1. 'WrTH USEF UL LoAD OF 500 Ki r.oGr<AMS (1 102 L ns.) 

L t. H . E. Holl a nd, U . . N ., F-5-L flyin g boat, 2 Liberty 7 hrs. 35 min. 
400 h.p . , a t San D iego, Cal. , Ju ne 6, 192 3. 54 sec. 

Lt. H. E. Holl a nd, U.S.N .. F·5·L flyi ng boat, 2 Libe rty 750 k-m. 
400 h.p., a t San Diego, Cal. , Jun e 6, 1923. 466 mi les 

Lt. R L. Fulle r, U .S.N., F-5 -I, Oy in g boat, 2 L iberty 400 2,542 meter 
b.p., a t San Diego, Cal., June 7, 1923. 8 ,438 f ee t 

CLASS C-1. WITH UsEFUL L OAD o r- 1000 KrLOGRAMS ( 2204 L a .) 

Lt. R. L. Fu ll e r, U.S.N ., D av is-Do ug las sea plane, l,ibe r ty 2 hrs. 45 m in . 
400 h .p., at Sa n D iego , Cal. , June 6, 1923 . 9 sec . 

Lt. R L. Fuller, U.S .N . , Dav is -Do uglas seaplane , Liberty 325 km. 
400 h.p., at San D iego, Cal. , Jun e 6, 1923 . 205 .2 mil e 

Lt. E. E. Dolecek, U.S .N., F·5·L fl y ing boat , 2 L ibe rty 2,432 meter 
400 h .p., at San Di ego, Cal. , ] un e 7, 1923. 7,9 79 feet 

CLAss C. I. W ITH UsEFUL LoAn oF 1500 KILOGRAMS (3306 L ns.) 

Lt. H. T. S ta nleybU.S .N ., F ·S·L flyin g boat, 2 J, iberty 
400 h.p. , at San iego, Cal., Jun e 7, 1923. 2 IJrs . 18 min . 

No record. 
Lt. H. T. Stan ley, U .S .N., F -5-L fl y ing boa t, 2 Liberty 1,732 mete.r s 

400 h .p., at San Diego, Cal. , June 7, 192 3. 5,682 feet 

CLASS C-1. W ITH UsEFUL LoAD oF 2000 KILOGRAMS (4408 Lns.) 

Lt. H. E. Holland, U .S.N. , F -5-L fly ing boat, 2 Liberty 
400 h. p., at San Diego, Cal., June 7, 1923. 51 mrn. 

No record. 
Lt . H . E. Holland , U .S .N., F-5-L flyin g boa t, 2 Liberty 1,489 m ete rs 

400 h. p., at San D iego, Cal. , June 7, 1923. 4,885 fe e t 

No record. 
No record. 
No r ecord. 

CLASS D. (GLIDERS) 



ENDI T 

\\"I -. "ER TIO. - L BALLOON RACES 
.\"o l ia ll al lwm pion.s f,ip Race ( T elect Team £o r Gordon Beooc .t) 

1909 I nd ian poli , Jnd. , Jun e: 5. Wo n by John Be r ry , lan d ing a t Ft. Payne, Ala . 
D i n c: 37i.9 2 miles. Dura tion: - - . o nte tnnt : . 

19 10 l ndi napol i_, Ind ., cpl. 17. \\'on by AI n R. Hawley, landing at \\'arrenton, a. 
Di la nce: 453 m.i les . Du.rar 'on : 44 : 5 :00. onte tants : 8. 

19 11 · n~ ity. M o., J. uly ~0- \ Yon by Lt. F rn!J k P . Lahm, la nding at La Paz Ind. 
Dts tancc: : 480 m1l (17 - )alom ) . D urn ·•on : --. onte tants : --. 

191 2 K an s it y, Mo., J u ly 7. \\'on by H . E . R o ne)Twell , landing near Manassas Va. 
Di ·tn nce : 9 14 mi le (14 70 kilom .}. D urn .ion : --. oote-stant : 7. 

19 1 K ansas it y M o. July 4. \ Von bs• R. H. p:;on, la.nd.i ng a t We t Branch, ~[iclt. 
Di a nce : 5 m il . D urat ion: --. ont Qnt : • . 

191 <1 1. Lou is . ! [o., Jul l l. \\"o n b · R. A. D . P res on, l:mding a t Pt. Plea ant , Ky. 
D i tance : 301. 2 mite_, Durn io n : - - . on te t ant : 9. 

19 1" \\'ichiia , Ka n .. ct . 7. \ \'on by \\' illia m man n, la nding a t Prescot t Ark. 
D i lance: 363 mil . Du ration: - - . o ni mnt : 4. 

10 16 M usk ogee, kla ., ct. 7. \\'o n by H . E . H oneywell , landing at a cade, J owa . 
Di lance: 520 mile. . Dura tion : --. onte ta nt : 6. 

10 17-19 1 1\o race he ld. 
I 19 1. Lo ui , ' l" o.. ct. I. \\'on by Ralph tanbridge. Quebec, an. 

Di tancc: : 1021 mile_ . Duration: 26 :45 :00. ont taut : 9. 
1020 B ir mingha m, • Ia., ept". 2" . \ \ 'on by 1 . E. Honey' •ell. landing at ha t ham, nt nrio. 

i la nce: : 700 m iles. D ur tion: --. ont ta n : 1 . 
192 1 Birm ingha m, A la.. 1 {a y 3. \\'on by R. H. psou, landing at tuart, \a. o· la nce: 42 - miles. Durat-ion: --. onte tants: 9. 
19:L Milwaukee, \\'i ., l ay 31. \ \ on b ~- • aj. a r \Vesto,•e.r landing at t. Jerome, an. 

Di ance : 866.5 miles. Dura ion : --. onte ran ts : 12. 
1023 J nd ian apolis . Ind., Ju ly 4. \ on b' L t. R. . lm cad, · . . A. landing at Marilla, 

~- Y. Dista nce:: 449.5 miles. u rat ion: - -. onte l::~ n : 13. 

T h 19 13 GQ rdon Dennett R ace was held in PMis, ctobe.r 12th. R. H . yson won 
fi r t place ; H . E. Honevwell , second place. Both represent ed lbe nited ta les . r . pson 
la nd ed a t B uckton H a ll , nea r D ridlj ngton . Yo rk b.i re., Engl:tncl . Di tance: 6 ! kilom s.. 
( 4 mile ) . Dura tion : 43 :15:00. ont e tants : I . 
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EVENT No. 1 

ON TO ST. LOUIS RACE 

September 20-30 

Senior St. Louis Chamber of Commerce Trophy 
tJunior St. Louis Chamber of Commerce Trophy 

Cash Prizes: First prize, $500.00,· Second prize, $250.00,· Third Pr-ize, $150.00,· Fowrth pr1~ze, $100.0~ 

..... .., 
.:; ()0. 

Poiut of Ave raga .., .. ~ t; Entra11t Airplane Pilot !I ~~ ., "':: !:; E11gi11e !:; 
.., 

Departure Speed = ~~ .t: --_., ., :: 
"<; .!2:::: ·- :; ., '<; !l..'- - ·-

C)~ n': :;:o: .() () () () 

!l.. !l.. :r: ~ !l.. f-. 0.. 

1 Curtiss Ex. Co. Curtiss Oriole C. S. Jones Garden City, N.Y. Below 50 0 900 40 1 10 Curtiss OX-5 98.5 166 :216 
t2 Aero Club of Minn. Thomas Morse 54-C H. F. Cole Minneapolis, Minn. Below 50 0 900 40 0 0 Le Rhone 80 175 215 

3 Heath A. Co. Heath Biplane W. W. Meyer Chicago, Illinois 57.3 M.P.H. 7 262 0 4 40 Curtiss OX-5 98.5 166 213 
4 Lawrence B. Sperry Sperry Messenger L. B. Sperry Farmingdale, L. I., 

N. Y. 
Below 50 0 700 20 0 0 Wright Radial L-4 56 .5 187 207 

5 W. A. Burke Laird Biplane W. A. Burke Okmulgee, Okla. 96. 1 l'>.LP. H. 46 375 0 2 20 Wright 154 138 204 
6 Bertha Horchem Laird Swallow B. Horchem Ransom, Kansas Below 50 0 225 0 3 30 Curtiss OX-5 98.5 166 196 
6 Tex LaGrone Curtiss Tex LaGrone Pine Grove, N.J. Below SO 0 800 30 0 0 Curtiss OX-5 98.5 ' 166 196 
7 Sterling Oil Ref. Co. Laird Swallow P. Hutton Wichita, Kansas 67.2 M.P.H. 17 390 0 1 10 Curtiss OX-5 98.5 166 , 193 
8 Huff Daland A. Co. Petrel Model 4 G. B. Post Ogdensburg, N. Y. 97.9 M.P.H. 48 232 0 2 20 Wri ght 190 120 188 
9 Johnson A.&. S. Co. Hartzell FC-1 W. E . Lees Dayton, Oh.io 60.1 M.P.H. 10 325 0 1 10 Cu.rtiss OX-5 98.5 166 j 186 

10 R. R. Ferguson Lincoln Standard J. Curran Chicago, IUinois 56.8 M.P.H. 7 262 0 2 20 Wright 154 138 1165 
*11 C. L. Fower Standard J·l C. L. Fewer Macon, Missouri 66 M.P.H. 16 140 0 1 10 Wri ght 154 j t38 164 

--

t Junior St. Louis Chamber of Commerce Trophy for pilot flying greatest distance. 

" Disqualified-Rules required starting point to be 200 miles or more from St. Louis. 

First and second places were tied for this trophy. C. S. Jones withdrew in favor of H. F. Cole. 

Note-Average speed based on total elapsed time. 
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EVENT No . 2 

FLYING CLUB OF ST. LOUIS TROPHY 
LAMBERT- ST. Loms F LYING Fn:.L.o 

Total Dist'-4Ke, 150 Kilometers (93.21 Miles). Three Laps of 50 1(11. (31.07 Miles). Cash P.ri;;es : Fi·rst , $500.00 · 
Secoml, $300.00; Third, $200.00 

Thursday, October 4, 1923- Time 11:00 a. m. 

Contestants Fi11isMng Race 
---

Airplane Number E utt·a111 E 11QiiU 
11.P. Co ul est Load 

Position Pilot Rated ( Pilot & Passt iiOH) 

FIRST Hartzell FC-1 59 Walter E. Lees Johnson Airplane Co. Curtis~ OX-5 90 340 lbs. 
SECOND Laird Swallow 61 Perry Hutton Sterling Oi l & Refining Co. Curtis~ OX·S 90 340 lba. 
THIRD . Curtiss Oriole 2 C. S. Jones Curtiss Ex.bibitiou Co. Curtiss OX·S 90 340 lba. 
FouRTH Robertson Special 28 W. B. Robertson Robertson Airplane Co. Curtiss OX·S 90 340 lbs. 
FIFTH Rogers Day 66 "Tex" LaGrone '"rex" LaG rone Curtis.'! OX·S 90 340 lbs. 
SIXTH Farman Sport 1 R. P. Hewitt Ludington Exhibition Co. Anzani 60 340 lbs. 

*SEVENTH Sperry Messen(l"er 14 Lawrence Sperry Lawrence Sperry Wright Radia l L-4 60 340 lbs. 
----- ------- -- - --- -

* Forced Iandini near end of third lap-iQ'nition trouble. 
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EVENT ;N'o. 3 

LIBERTY ENGINE BUILDERS' TROPHY 
LAMBERT-ST. LOUIS FLYING FIELD 

Total Dista~tce, 300 K1:lometers (186.42 M i les). S r:x Laps of SO Kil. (31.07 }..files) . Cash Pri:::es: First, $800.00; 

Positiot£ Airplane 

FIRST C0-4 
SECOND DH-4-L 
THIRD CO-S 
FouRTH Vought U0-1 
FIFTH DH-4-B 
SIXTH XB-1-A 
SEVENTH DH-4-B 
EIGHTH DH-4-B 
NINTH C0-4 

S econd, $500.00 ; Thr:rd, $200.00 
Thursday, October 4, 1923-Time 2 :00 p. m. 

Contestants Fi11.ishing R ace 

T otal Ela.psed Tim e 
Number P ilot S peed E11gi11 e 

32 
36 
33 
4 

38 
34 
39 
40 
31 

M iu. S ec. ( M. P.H.) 

Lt. C. McM ullen, U .S.A.S. 80 26.84 139.03 Libert y-P 3ckard 
Lt. H. K. Ramey, U.S.A.S. 81 18.84 137.54 Liberty-L incoln 
Lt. L. H. SmitltUU.S.A.S 82 38.1 2 135.27 Liberty-Fo rd 
Lt. G. B. Hall , .S .M. C. 84 42.1 8 132.05 Wright Radi3l J.l 
Lt. W. H . Bleakley, U .S.A.S . 87 26.79 127.90 Liberty-Ford 
Lt. V. J. Meloy, U. S.A.S. 88 08.86 126.88 W right H-3 
Lt. J. G. O' Connell , U .S.A.S 89 36.62 124 .82 Liberty 
Maj. R. S. Brown, U .S.A.S. 91 30.27 122 .24 Libert y-Ford 
Capt. Robt. Oldys, U .S.A.S. 94 40.38 118.14 Libert y 

EVENT No . 4 

AVIATION COUNTRY CLUB OF DETROIT TROPHY 
LAli!BE.RT-ST. Lours FLYI NG FIELD 

Cottt cst Load 
H .P. 

CI'C!U Ballast 

*400 340 lbs. 340 lbs. 
*400 340 lbs. 340 lbs. 

400 340 lbs. 340 lbs. 
210 340 lbs. 162.67 lbs. 
400 340 lbs. 340 lbs. 
300 340 lbs. 232-7 5 lbs. 
400 340 lbs. 340 lbs. 
400 340 lbs. 340 lbs. 
400 340 lbs. 340 lbs. 

Total Distance, 250 Kilom-ete-rs (155.34 Miles). E ve La.ps of SO { Speed, First, $500.00; Seco nd, $300.00; 
Kil. (31.07 Miles) Cash P1·izes : E fficiwcy, First, $500.00; S econd, $300.00; 

Th ird, $200.00 
T hird, $200.00 

Friday, October 5, 1923- Timc 11 :00 a. 111. 

Co11t estants F ilrishin o R ncc 

Number Pilot Ent.rant 
T ota l E lapsed T ime 

S peed H .P. Cotlt csl L oad F iourc 
Positio11 Airplane £11gi11c 

N on11al Pilot Pa.ssc H(J Cf of. 
M in. Sac . ( M .P.H .) M ent 

FIRST Bellanca 12 L. H. Atkinson Bellanca Airpl3nc Co . 98 51.5 1 94.28 
SECOND Laird Swallow 61 P erry Hutton Sterling Oil & Refinin g Co. 107 05.84 87 .03 
THIRD Curtiss Oriole 2 C. S. J ones Curti ss Exhibition Co. 11 2 42.4 4 82.69 

E FFICIENC Y FOR~fUL.\ 
w 

--- X M.P.H. = Figure of meri t. W = W eight of load passengers. 
H .P . 

M.P.H. = Average speed of completing race in miles per hour ( must not be less thnn 80,. 
The contest load consisting o£ passengers , or 170 pounds IJ nllast in lieu o£ each IJa&se nger. 

---
Anz.a ni 95 170 I 680 6i 4.84liR 
Curti ss OX-5 98.5 170 3•10 300.·ll 80 
Curti ss OX-5 98 .5 170 3-lO 285.55:!7 

-

H .P. = .Horsepower of e n gi n e~~ normal R.P.M. 



orf"tESTAt!IT "''IME 

---
-~vent No 

Pulib;er T11: 
l,.ambert-st. Louis 1 

Total Dl>lance, 200 Ktlomd;,., (124.27 Mile.s). Four Lap, of 50 Kif. (31.07 Mil 
Saturday, October S. 192: 

Contestants Finis/, 
-'"-

f'. A.' f-'11\ST Lll' SECOIID LA.r TRiaD t,.u. fotrJ:TH 1.-u> l'un.L Eu.rUD TIW:.II 
PciSfTio" ~tiJOU Pn.as l..ta::Jrn Ena.t.n tdln. Se-c. Specd(Joi.P.H.) Min. See. S~d{N.P.H.) Min. Sec. Speed(M.P.H.) Min. See. Spc:ec!(M.P.H.I Mlo. S~e. SP«d(M.P.If.) EMCI'!fa H.P. laxmolf 0...~ 

~y,~~~.-----l-~o=.H~,.~.~.~,c~,~--~-~~~u~.~-~,~w~u~u.~m=,--~~,7.,.~~-===~u.5~~;N~•·~•===:I:=~'=~•~•-o~>=~~~''f'3t~~~~==~'='~'~-•~•~•=· ~••~~t•~~j~~'t:•~o~~~~~~<<~>~~~~~~=~~'=~~~-"~=~~'~''~3===t~•~o=~••~-'~'=~~'~''~-'~'==~:~~~n~l~n=D~-~"~~==~••~o~j~~;sp~l~lldjoj•rjw~;~,t=~~~ 
=-Sen>--n-;-d----t-;:c=on~I.~•-;;R:;;;2C::;,----+-:,'=', =1--:-,_-:-L-:-H:-. "'s.--=o:-ro-.-----1--;-;,.::--, U S. Navy 7 4Uf 2f2A 7' ~SI.I5 l · :au 7 <4.3.61 241.3 7 .f.6.19 :Z39.~ 30 60.39 :U.1.77 Curt.lu D-12 460 2 Splltdorl M•l Jt.l 

Th1r-l Wrl&hl T-S Lt. L H. SaDdenDO ~,;-:;,.;-·1----;u:-. ~;;-;-,..;-;;'"~-j---,8;-;0:;'5~""·~-;,,::,:;A---I----;;,-;;:07;-;.7;-:;3+:;;;,,.;;;_.-:---!I-:-,-,0;;5:;.58:---.::,::,c:_.---1----;;8-;;;05:-;.,;;-0----;2~30;-;.a;--j·-,;:;,---;;,;-;~;-:;g---,2,;3;;-0~;;;;~--+-;w~,:Ci<:;:hl;-;;:T·~S:_-j---::7::00:-i~2~S,pl~lt7do::.,,:-,.::,::.:,:l---7,. 
l"oort.b 

Sh:tb 

Posmo'll 

Wriahl T-.3 LL S. W C.llaw.Qy 11~ U.S. Na.,- 8 02.6. 231.7 8 0 ·'-'• 2.!D.1 8 06.5. :12!)..3 - JI.2l 227.7 3'l 25.14 229.9i Wrlihl T-3' 700 'l Spllldorf l.la N 

Curtlu Racer 0 U. W llilJer J8J U. S. A. S. 8 32.06 218~ 8 31.18 _ ~ ~ 218.8 8 28.U 2.20.0 ~.0-1 218.. s• 03.73 2.18.89 Curtin CD-12 400 2 Spllldorf .lJaJ :N 

~rtlu~~r ~ UJ.~~~~ ~~~~~--~--~u<.~<O,~; ~c---·r--;,~,~,_;;;;,,---;,,~o.7,---l--.,-,.,,,3,,-,~, ,;-:;,_.;--ll-,~,~~~i,;---::,;-:;18~_.---l----;;,~,,;-;_,~,----;,"-18;-;3;-~l--,u,=.,,;-;3~0----;2~1••-•~~---r.c~"rt~I~ .. ~~M>-;;,,I--;,oo~-r.,~s~pll~l:-do~rl'"~'~- ,:l---7,. 

Contestant Failing to Start 

Corti~ 

l!:vent No 
Merchants Exchange ol 

Lamb.ert-5t. Louis l 
Total Dl•lanu. 300 Ktlomdm (186.42 Mile.). Six Lap• of 50 Kil. ~31.07 Mil 

Friday, October 5, 192: 

Contestants Finisli 
ONTEST4.NT TIM 

I I · F. A. I. PUIST .....,. Saa>!I'D UJo T1ullD L..t...P FottaTR LAP F1rru L..t..Jo Su.n Luo TOT.u. ELu-su Tnca 
POC!TIO'II AI11'UJI& piuaru.a ...P11.01' Ucusl Erra.t.Jf'l' WID. Sec:. Spoeed(Jd.P.tff.} Mia. See. Speed(W'.P.H.) Win. See. Speed.(W.J".H, ) }djQ, Sec. Speed(M..P.H.) WiD. Sec. Speed.(M.P.H.} Jolin. Se~ Specd(~.P.H.) MID. See. S~d(Y.P.H.) E 

""F•;::. ,.:::-,-----I-;;.,ccutl::-;:"n~Bo::cbcr=-:--_\ii-; .. ;-·~U~.-;;H-. L'.'io;'-.,0::,::,.--~f::.::::.,Oi,_+-:-ui'-.~s."-A.;:<S~.~ lfl 21.42 1J3JI t& 10.01 115..9 16 1~.78 llU 111 221H. 113.8 111 18.43 UI..S Ill 20.D2 11'-1 87 6Ul IU.2~ 2 LJ.bc 

Second Dcxl,..._.v.·riabt 4 Lt. Jd. A. Sebar 120 U.S. Nuy 17 2SI.7t· 1011.5 17 18M 107.7 J7 20.86 107..1 17 14.43 10.!1.1 17 13.93 J08.2 17 17.48 107..S 103 6~.3~ 107.63 Wrl&b 

~ W..UU.11 BombC.r 168 U. W. S. HalknbuJ: Ul8 U.S.M.C. 17 13.87 101~ J7 41.M JOS.:4 17 .48.32 10 •• 7 17 44.01 105.1 17 -46.03 10 •. 9 17 6U1 IOU 108 0...78 105.U 2: Uhc 

~=~:::::: -7.~;--~~~L·~-~~"·~:~_·i~~:~.""~--l'~:;~~~~~~~-:~:::.:~::~~~--l-~::~:~:~~:----.:::7'~:--l-7.~:~:~~;~---.~~
8

;.--l-i~:~~u;:._,~:----.::.:~:~~-l-~:~:...,~~::-~:~,:;~---l-~:~:...,~::'~3;:---:~,~~---l-~:~:-:~:~~~1 ---;,:~~---l-~::~:~~~~~~~·--~:~~~:~.,.;:~~~ 
·sinh J T-2 """7..,:-~L;-:l.;... ;;-H.""o;:-_-;Crocl.c~,-,:-, --·1-,,:-.:,::-, +--;-;u=. s=-.-,,:-__ -;;s_-l--;,-=-,-,cc._-, .. c:-----.oc,co~---1--',C,,-.,=~,-::"'=--;c,.;-;_.;--l--:,o::,-,:-.:,-:~•=---=-o~c:•:--- 18 41.10 ~~ 1~ 4US tu ti san tH-1 ita 2Ut "'·•• { Libc.~ 
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.s 
·oJ>hy 
p-Jying Field 
..-)· CcW. Prizes: Fir.t, $2000.00; Second, $1 SOO.OO; Third. $500.00 

~-Time 2:30p.m. -ifJC Race 

-- Sru.xPu:c.t """'"''"',. Sm=a 

oo• ~.-G .. lXA. Strornb~ r Nona 

oo• n...o ... 1XA. strambcra None 

on• A. C. 2 Strombc1'1 1\0[10 -- A. C. 2 Strombcra: None o<>' 
on• 8.--G.,.LU. 2 Slf"C!mbe.rl . None - B.-G .. lXA. ~ StroniberJ NoDa· on• 

] 
£QUIPMI.NT 

Pun. On. -rn!...oxn"U. T•CKDIUTD 

60% D~nzol. 60% She!l GulliG-9$ ...... 
SO% Dc.nJ:ol. 60'1\ Shc:U Gulf 00-95 JO.I!U 

$0% Bnzol, ~O» Sbrll ~storA Wrlrhl Special. S.Biadr, All .. c:W Wri&hl-Wll)a: ' $0'% Dc.I:Uol, 60~ Shell Castor A V.'rllhl Speda~ I-DUde, All Md•l Wri~l· Wia1 

~';0. Deruol, 60~ Shr.ll lfobl~ B ,.... . .,.. 
$0% Gc..nzol, 60~ Shcll lfoblle D Curlln-Wood. 7 fL JO lo. Qlt1lu-Wlot . ~ ~PI! -c• 

<rbe Cootat Committee bcllcTCI tl\b equipment ~POrt lo bt aeatn~. b.a.1 u !llUcb af tho inl11rm•tJQJl cuotaJaed 
hf'relo bad to M · obtained from tbe cnnt"'t.a.ots. a~ec.hanl~ et~ tbuo may be SDme utvn. We requot ILDJ'On.a CodlDa 
ao1 aron io lbe tTport, or h.nlna add/tlon.tl loformatloo nol con11lntil hem!~ lD not1!1 u la order lha.l we may. al 
a later datt. luuc a &oppler:nut.a.ry fl?Ol'1, 

nr.wuu 

... _ 
Coxuu """""" NO.JWI PIQD(.U ~t. Coo.. .... l"loDCy lttJj. Co •. 

PJAAtc:.r llt.U.. C.. 

Naocu llW. Co. 

y.JS,. All Jhtal Cra.nluhaft IP::u.D&. e&IUIJll a;rt.m• 'dhrailaa. 

. 5 ' 
f ~t. Louis Trophy 
F'Jying Field 
'.,). Cruh Prues: Fir>!. $1000.00; S«oot!, $700.00; Third. $100.00 
3-Time 2 p. m. 

,ing Race 

~ <m<=L<uo r. CO.I)IIa Pilot PuwllS"e..r. tca-~o· 0....TnaT ~U • .IIt PLCc.5 ..., :40 }In;. liiOOlbl. Oc.l.co ::1 W IIIIU'd Jolo.ltt ll. l. 

II 
QUIPMlNT 

lc..IUl~' l.r.'WI ST.-.JI'TD Fun 

Zenith ~one H. T.Shcll Libert.)' ~~k, )(arUn Unmbu U:~rt ln, Nau 

~ Mobile .. ll" 

htlllln&ll . ... 
tuw. 

l(o~ ..... 

eo· •• ~ ,._ .... 
Good,rear. . .... tit .... ~ 620...,.. '-'Oiba. SIUlb•. Splltdorf Jb,. A. C. 1&"111 llon Co. ~ H.T,Shc.U ..., ... s.I.Oibt.. IGOO!h>. D£lco 3 WiHard B. G.·l. X. A. Zenith Dijar II. T.Shell 

"->' ... 1401b•. l&ro lhs • Delco ::!Willard lfo.ler lt. I . Zenith Bljur H. T.Shdl 

-=-=-"1--::-c--l·-c:-=-:::-c;:-I-.U:-;;-b<-;rt>--- \\'!PI, t.J. ll~ Mt'Co.Jo k. ~u•Ml', Noac=---- ---l-:;"llo:','=.:o_ __ -B----~----I-T7""-::=+.;~=--
I..akuldc Avia tio n Curtiss., ll:~rt.in Uom~r llirtl n, !\Me Boy« 

U. S. Nn.)', Aln:rafl FactOI'J' -· .,_d, 'i~s: l2i 

Coodyeu Oard Us:IO 

ll.1o ~ IIICX1 Watn-011. Lamblia \\'rlghl l-' h1. Oil Nallorul Gauje 

..,. ~ 340ib,.. 16001hs. ,.,~ 2Willard D. GA. X. A. ~nith , Biju lt.T.Siu:ll , --....-1340JbL (50(){bL ""'• ::1- ~~~~'!s~ti f AS011lcr M. L Zenith nu~ ll. T Shdl 
<> 

"-""" 4hl0 

~ ~c.arConl H.I>IO 

~kulde A,·t.t lon Curtbs, ~lart i n Sornlle. CttrtW. Now 
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EVE)IT No. 7 

DETROIT NEWS AIR MAIL TROPHY 
LA MBERT-ST. Lout s FLY I NG F rEr..o 

Total Distance, 300 Kilometers (186.04 Miles). Six Laps of 50 Kit. (3107 l'dil !'s) . Cash Prizes: First, $800.(10 ; 
Seco11d, $500.00; Third, $200.00 

Saturday, October 6, 1923-T ime 2.00 p. m. 

Contes tants Fi1 ~is hi11g Race 

Position Airp/auc N HIIlb er Pilot T otal Elapsed Time 
M i11. Sec. S /•.:c£1 (MY.J-1.) 

FIRST DH-4 17 J. F . Moore, U.S.A.i\f. 89 29.63 124. 9R 
SECOND DH-4 18 D . C. Sm ith , U. S.A.?If. 92 34 .04 120.83 
THIRD DH-4 67 P. F. Co llin s, U.S.A.M. 93 08.12 120.09 
FounTn DH-4 23 E. M . A lli son. U.S.A.M. 9•1· 18.40 11 8.60 
FIFTH DH-4 20 ] . H. l< night, U.S.A.M. 94 27 .86 11 8.40 
SIXTH DH-4 21 W . C. Hopson, U .S .A.i\·[. 95 12.02 117.49 
SEVENTH DH-4 68 W . S. S mith, U .S.A.M. 95 54 .84 11 6.61 
EIGHTH DH-4 16 E . F . W hi te , U .S.A.M. 96 12.40 11 6.26 
NINTH DH-4 66 W . D. Williams, U.S.A.M. 97 00. 24- 11 5. 32 
TENTH DBA 71 R. H. E lli s , U.S.A.M. 98 47.02 11 3.22 
ELEYENTlil DBA 22 L. H. Ga rri son, U.S.A.M. 98 49.92 1 13.17 
TWELFTH DH-4 24 R. J. Page , U.S.A.M. 100 13.73 111.59 

All contesting plane s were equipped with 400 h.p. Liberti es. 
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EVENT No. S·A 

MITCHELL TROPHY 
LAMBERT-ST. Loms FLYING Fn:LD 

Total Disi(}Uct, 20() Kilometers {124.27 Miles). Four Laps of 50 Kil. (31.07 Miles). Cnsh Prizes: First, Second, Third 
Thursday, October 4, 1923-Time 12 :45 p. m. 

C 011testants Fi1Jis!ling Rnce 
- --- - ------------ -- - ---- -- -------- --

Position Ai.rp/a11e N·umber Pilot Mi,. 
T otal Elap.rud Ti111 0 

Sec. Sp~ed (M.P.l:l.) c;,.q;,e H .P. 

FnuJr MB-3 (Thomas Morse-Boeing) 65 Capt. B. E. Skeel, U.S.A.S. so 54.95 146. 44 Wright H·3 300 
•SECOND MB-3 (Thomas Morse-Boeing) 55 Lt. G. P . TourteUot , U .S.A.S . 52 04.24 143 .21 Wright l{.3 300 
THIU MB-3 (Thomas Morse.Boeing) 53 Lt. T. W. Blackburn, U.S.A.S. 52 51.07 141.08 Wright f:l .J 300 
FOURTH MB-3 (Thomas Morse· Boeing) 57 Lt. J. T . J ohnson , U .S.A.S. 53 34. 18 139.18 Wrir;ht H·3 300 
FIFTH MB·J (Thomas Morse-Boeing) 56 Capt. V . B. Dixon , U .S.A.S. 53 40.22 138.92 Wrili!ht H-3 300 

• Ra out O'f ,as ne11r fini shing lin e, but crossed line in n glide with dead motor. 



TR D E I DEX 

AERO MAR INE A I R W A Y S 
CORP. of _ · ew J ersey 220 \i\. 2nd 

ew 7 ork; ope rator o f fl ying 
al on g tlantic Coast, ew 

ark, t la nt ic i ty · Long Island 
ound, G r a t L ake , Flo rida C ba 
nd \ fe t I ndie . C. F. Redden 

\ i\ . . B uckn er, ec ·. and 

AER O MAR INE PLANE & MO­
TOR CO., Keyport, _ . ]. ; design­
e r nd co n t ructors of m tal air­
c raft nd ai r craft n ai oe . F cto rv. 
Ke., port, . J. I. M . p-p r c:U: 
· re . ; Vol. H. D ou Ia , -ice Pre . 
and Ge n. fg r. 

AERO SUPPLY MANUFAC­
TURING CO., 27th t . ' F irs t 
Ave., _ ew York. UCCE 0 
TO PEN TSYLVA TJA H..A .. R D­
W R E & PAJNT O MPA fY. 
vVe have the largest an d m o t om ­
p lete assortment of aircraft a ces­
sories in America, made to U . 
A rmy and Navy sp ecifications. 

A I RCRAFT DEVELOPMENT 
CORP., General M ota s B ldg. , D e­
troi t; lighter-than-ai r craft en i­
ne rs a nd builders. H . H. E m ­
m ons, Pres.· C. S. M o tt a nd Vil. 
B . Mayo, V ice P res.; C. Par­
cells, ecy. ; E. vV. L ewis, T reas . ; 
Ralph H . U pson. Chief E ng.; C. B. 
F ri tsche, Gen. M gr. 

AIR SH I PS INCORPO RATED, 
Hammonds port, N . Y . ; manufac­
turers and designers of all types of 
li ghter-than-air craft and accessor­
ies. J. L. <;:allan, P r es. ; Beckwi th 
Havens, Vtce Pres. and Treas · 
C. C. Witmer, 2nd Vice Pres. a n·d 
James F. Boyle, Secy. 

ALUMINUM COMPANY OF 
AMERICA Oliver Building, Pitt -
bur<>"h, P a. and Equitable B ui lding, 

e\Y ork, . 'Y.; man ufa cturer_ 
of almni num in raw an d finished 
fo rm . Offi ce in twe nty American 
ci i - . 

AMERICAN GAS ACCUMULA­
TOR COMPANY, Builde rs of 
AG Av-iation Lighthouses, Flas h­
·ng Routing Beacon , Aviation 
F ie ld L imitation Beacons, Ground 
Wind Ind icators, and Similar 
E quipmen t. P lant and Labora­
tories, E lizabeth, N . J. New York 
O ffice., 100 East 42nd St. 

AMERICAN HAMMERED PIS­
TON RING CO., Bush & Ham­
bu rn- t s., Baltimore, Md.; ma.nu­
fa ture r of Hammered Piston 
Ri n= . \< . . Stettinius, Pres. a nd 
Gen. _f u r.; T. B. Blakiston, -ice 
P re . ; G o. E. Pro bes t, Secy. and 
Trea . 

AVIATION, weekly trade and 
new pub li ca tion of Ame rican air­
c raf t industry; published by Gard­
n er ub. Co., Inc., 225 4th Ave. , 

ew Yo rk. Annual s ubscriptions, 
. ., $4; an. , $5 ; for., $6. L. D. 

Gardner, P res.; L. d 'Orcy, Editor ; 
George 1 ewbold, Bus. Mgr. 

COX K L EM IN AIRCRAFT 
CORP., Baldwin, L. I., New York ; 
designers and builders of aircraft . 
L. Charles Cox, Pres.; L. 0. Fore­
man, Vice Pre~.; E. C. Romano 
Treas.; Ge?. Schmeltz, Secy.; E: 
M olloy, Ch1ef Eng.; ]. Cari~i, Supt. 
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CURTISS AEROPLANE & MO­
TOR CO., INC. Facto ri e , · ar­
den it y and Buffa lo, · . Y.; man u­
facture rs and de ig ner ai rplane. , 
hydroairplan e. , fl yin g boat: , mo­
tors and acce so ri e . . M. Key , 
l re . ; lenn H. urti ss , hair. ·· x. 

om. ; F . H . Ru e ll, V ice 

CURTISS AEROPLANE EX­
PORT CORPORATION, "2 Van­
derbilt Ave., New Yo rk, -. Y. ; 
sales di stribu tors of ae ropl a nes , 
motors a nd a ll t ypes of Ae ronau­
tical Equipment for South A me ri ca, 
Central Am erica , Mexico and the 
Far East. C. W. Webste r, Sa les 
Manager. 

THE DOUGLAS COMPANY, 
Santa Monica, al.; des is.- ners and 
manufact urers of A rm y, avy a nd 
commercial land a nd seap la nes . 
D. W . Douglas , Pres.; H. H. 'Wet­
ze l, Vice P res. and Gen. M gr. 

THE ELECTRIC STORAGE 
BATTERY CO., Philadelphia, Pa. ; 
mfrs. Exide Batteries for airplane 
li ghting, radio, engine crankin g and 
ignition, etc. Herbert Lloyd, P res.; 
H. B. Gay, Sales Manager. 

G. ELIAS AND BRO., INC.; air­
craft factory, Buffalo, N . Y.; aero­
nautic engineers and manufac turers 
of aircraft and parts. Genera l 
office, 965 Elk St., Buffalo, N. Y. 

FAIRCHILD AERIAL CAMERA 
CORP., 136 W. 52nd St., New 
York; contractors of aerial photo­
graphic maps, mosaics and oblique 
aerophotos in all parts of the 
U nited States ; mfrs. aerial cameras , 
accessories and gyro scopic stabili­
zation devices for U . S., Canadia n 
and Brazilian governments. 

TH E GIBBONS COMPANY, 3l 
o lumbia t . 13rooklyn, . Y. ; 

d ig ne rs a nd ma nufacturers of 
ibbon: airc raft Ian din g and 

la un hin g devic 

B. F. GOODRIC H RUBBE R CO., 
Akro n, hio. I enry :M. ac~er , 

eronautical Rep re cntative. 

GOODYEAR-ZEPPELIN CORP., 
1144 E . tfark t t., Akron, . ; 
builders of Zeppelin and other 
ty pe of airs hip . E . G. · ilmer , 
' ha ir. of Board; G. tf. tadelman, 

Pre . ; P . 711. Litchfie ld, 1 t ice 
I res . ; E . . Lehman, ice P res. in 
cha rge of e ng in ee rin g; P. H. H art, 
Treas.; . A. til lman, ecy. 

CHARLES WARD HALL, 339 
Lexi ng ton ve., ( ew York; exper t 
services in de ig n an d con - t ruc­
tion of me ta l ai rcraft, comb ining 
extreme ly Ji a ht we ight with unu -
ual s tren gth. F ive year ' experi­
ence in wo rki ng and heat treatrnen 
of dura lumi n. Adequate hop fa­
ci lit ies . 

HAMMACHER, SCHLEMMER 
& CO., 4th Ave. & 13th St. , ew 
Y ork; s ince 1848 w holesale d ist r ib ­
utors hardware, tool s or factory 
supplies ; automotiv e eq uipme nt. 

HARTSHORN CO., STEWART, 
250 Fifth Avenue, New York; rnfrs. 
Streamline Wire Tie Rods and 
Universal Strap End Fittings for 
Airplanes. B. E . Bushnell, Director 
of Sales. 
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M.A UFACTUR-

WALLACE KELLETT COM­
PANY, INC.. 10 t lan 'c Build­
ina, hilad lphia, Pa. Farman 

ircr f. 

J OHN M . L ARSEN, 1 E. rth 
t ., ew York; d i ner and ma nu­

factur r of aircraft. 

L OE NING AERO NAUTICAL 
E NGINEERING CORP., 31 t t. 
& East River , ew Yor k it y; 
desi g ner a nd con t ructor militar 
and naval aircraf for U. . Gov., 
and of Loen.io i_r Ya ht for com­
m ercia l u e. Grover C. Loening, 
Pres.; A. P . Loening, Vice-Pres. & 
Treas. ; R obert LeRoy, Secy. 

L U D I NG T O N E XHIBITION 
COMPANY, 810 Atlantic Buildin,,, 
F hiladelphi , Pa. Field, P i 1e al ­
ley, ))'. J. Spo rt Farman ships ; 
ae ri a l t ax i service; e.·hibit ion fl y­
in g. 

awyer, 

HAMIL T O 
6 E . lh t. N w Y o rk; aeronau­
t ical urv yor and photo rapher ; 
Maj. Hami lton Ma. wel l P r e- . ; J. 

. K. 1L X\\·ell, \ice re . ; R Q. 
ecy. 

NAT I 0 N A L STEE L 
CO., Dayton, 

to t he nited 
Government. :Manufacturer- o 
ircraft pa rt , <rau <r ea r , vah e . 
train · r and fill er uni t fi t ting , oiJ 

an d water pump , drop forgina , 
etc. 

NETHERLANDS AIRCRAF7 
M.FG. CO. (FOKKER) , ew York 
Office, 2 6 Fi fth Avenue. H. G. 
Fokker, P r es ident ; R B. C. oor ­
duyn, Rep resentative for the -nited 

tates. 

NEW JERSEY VENEER COM­
PANY, Lakeview , Paterson , . J.; 
mfrs. of waterproof p i wood for 
airplane construction. R. Moller, 
P res.; F. T. Perrine, Treas. ; G. W . 
Bajjey, S ecy. 

NEW YORK TESTING LABO­
RATORIES, 80 Washington t.. , 

ew York City; analyses, physical 
tes ts, microphoto g raphs, spe cializ­
in g in h eat treatments , phys icaJ 
properties, specifications and test 
on aeronautical m aterials ; can ar­
ran ge for inspections and tests un­
der supervis ion of Govt. In spection. 
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PACKARD MOTOR CA R CO M­
PANY, D etro it, M ich iga n ; m frs. of 
Pacl· a rd A ircra ft E ngines a nd o n­
t rac to rs to U nited S tat es ." ov e rn ­
men t. 

THE PAR K DROP FORG E 
COMPANY, "I ve land, 0 . ; man u­
fac tu rer o f av ia t io n cra nks ha ft s . 
"eo. C. ·a rd o n, P res . ; !< red T.. 

Ba ll , T reas. ; Chas. . Do dge, ales 
E ng in ee r. 

PARKER, RULON-MILLER & 
CO., 300 W alnut . tr ee t, P hil a­
delphi a, P a. Avi a t ion I nsura nce. 

PIONEER INSTRUMENT 
COMPANY, 754 Lexin g to n Ave. , 
Brooklyn, N. Y. ; b ra nch o ffi ces , 
Washin gton , Sa n F ran cisco , P a ris ; 
ma nufact u rers of a ircra ft in s t ru­
me nts a nd equi pm ent. Charlc H. 
Colvin , Gen. M g r.; M. M. Titte r­
ington , Chief E ng. ; B. G. Go lds­
borough, Facto ry Ma nage r. 

REMINGTON-BURNELL! AIR­
CRAFT CORPORATION, 25 W. 
45th St., New York City; des ig ners 
and builders of milit ary and com­
mercial aircraft. 

ROBERTSON AIRCRAFT 
CORP., St. Louis Flying Field, 
Anglum, Mo.; operates one of the 
larges t and best known flying 
schools in U. S.; has in stock one 
of most complete lin es of aeronau­
tical suppli e_s ; caters to :tviiddle 
W est and Southwest trade. 

TH E S K YWR IT I NG CO RP. O F 
AM E RI C A, Sfl 1·:. -~.2 nd .-t. . :\ ew 
Yo rk .. ·. \·. ; (' xcl u>oi\·c p ·ra tor,_ 
of ."ky\ ·rit in g- in l ' nitl'cl ." t ate ~ 
:lllcl owner:-; oi ;d l p a t< · nt~ pe r ta in ­
in g thc r to. 1\ llan J. l":-~m c ron. 
I re s. ; ';.pl. ; _ :\ . 1 .in g h. 111 . ."c ry . 
an d Trcas. ; :'.faj. ]. <" . .-.; a \·a r , 
T ch. D ir. 
----------------- --
T H E S P E R RY GY R O SCO P E 
CO MP ANY, Brook ly n, - Y. : 
lllfr s. h ig h int ns it y ~c; rdlli g h t­
f or ae r ia l I c;tco n a nd Ia nd in g ric ld 
usc. Th e . "pe rry Gyro s cope c·olll ­
I1.a ny, Ltd .. Lon do n. Filn c r !\ . 
. p rry, Pre!-. A 'C nl s in princi pa l 
co un t r i s of t he w o rld . 

SPLITDORF E L E C T RICAL 
COMPANY, :l92 Hi g l1 S treet, 
· · wa rk, N . ] .; ma nu fa t u re rs oi 
a irc raf t mag netos. ?vf. 'vV. Ba r t · 
let.t, V ice Pres ide nt . 

STANDARD OIL COMPANY 
(INDIANA) , 910 S . M ichiga n 
Ave., Chi cago , Ill. ; refin e rs a nd 
n1a rketers o f av iat io n gaso lin e a nd 
a ircraf t eng in e lu b ri ca nt s. A ll an 
J ackso n, D irec to r a nd V ice P res i­
dent, in c ha rge of sa les . 

STEEL PRODUCTS COMPANY, 
Clevela nd, 0. ; producers Thom p­
so n silcro m e, s ta inl ess , tun gs ten 
a nd E . P. W. alloy v a lves , bolts , 
piston pin s , tappets and other hi g h 
grade ha rd ened and g round parts . 

BASCULE DOORS FOR HAN­
GARS; constructed for P osta l 
Aerial Service, U. S. Navy , Mexi­
can Government. Joseph B. Strauss, 
Consulting Engineer, also designer 
of quick erecting hangars. 225 
N orth Mi chi gan A ve., Chicago, Ill. 
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STROMBERG MOTOR DE­
VICES COMPANY, 58-68 E. 2-t h 

t., Chica go, I l l. ; airc ra ft ca rbu re -
to rs . . \i · .. ti ge r, P res. ; VI/. L. 

' Nei ll. V ice I res . a nd Sa les Mg r. ; 
M . J. Kirk , ecy. a nd T reas. 

THOMAS- MORSE AIRCRAFT 
CORPORATION, Ith aca, N. Y.; 
des ig ne rs a nd man ufac turer s o f 
a irc raf t. 

TITANINE, INC., U n ion, U nion 
Count y, N . ]. ; m a nu fac turers of 
a ce tat e a nd nitra te dopes, pig­
m e nt ed d opes , va rni s h es , enam els, 
dope r es is tin g paint a nd paint re­
move rs. E . G. D av is , Pres. and 
Treas .; H . E. Hanes , V ice Pres. 

U. S. AIR SERVICES, Star Bldg., 
Vla shington, D. C.; s ixth y ear as 
fe ature aeronautical ma gazine of 
A m e ric a. Offici a l publication, 
Arm y and Navy A ir S e rv ic e A ssn., 
in w hich office rs and form e r offi­
ce r s of A ir Serv ice s of A rmy, Navy 
a nd Marine Corps are eli gible. 

WALTER T. VARNEY, airplanes; 
1512 Pine St., San Francisco, CaL 
Fl y ing school at San Mateo since 
1914; airplane taxi service; custom 
built airplanes; aerial photography. 

CHANCE VOUGHT CORPORA­
TION, Borde n & Review Ave., 
Lo ng I s la nd Ci ty, New York; de­
signers a nd const ructors of naval 
a nd milit a ry a ircra ft. Geo. W . 
V ou ght , P res . ; Robt. B. Knowles , 
V ice P res. ; Ena Lewis Vought , 
Secy. an d Treas. 

WAMSUTTA MILLS, N ew Bed­
fo rd, Mass. , specia l fabrics for the 
me cha ni ca l tr ade including air­
p la ne a nd balloon cloth. 

WRIGHT AERONAUTICAL 
CORPORATION, Paterson, N. J_; 
mfrs. of a ircraft en gines and 
planes, military and commercial; 
F . B. Rentschler, Pres. ; C. L . Law­
ra nce, Vice Pres. ; C. G. Peterson, 
Asst. to Pres. ; J. F. Prince, Secy. 
and Treas.; G. J. Mead, Chief Eng.; 
H . L. Pope, \Vks. Mgr. 

WYMAN-GORDON COMPANY, 
Vlorcester, Mass., Harvey, IlL; 
mfrs. of airplane crankshafts. 
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~ cid nl . a i tics on U ni ed ta 
in Ja t · ih:ree years 102-- I. 

A. . . park Pl~g Compan;.r: - r. 
Ad \rertt mg, aer•al ad\· · sm . 9- · 

ig ht ' er o Adverti ing Cor p., 1 - · 
k.r-' ri ting Corp. oi merica, r. 
i l amera , 9~. 

ria l pbo ography Eas an cam ra . 
2..16 : .Fairchj ld camera. 247· Fai r­
child high effici cy _hu t e.r . 7. 

- cro . res 137· 
e o C lub of lUinoi , 1--;. 
cromarjoe . invay Corp. of ew 
]e ey 1 - I , r. 
eromariue PlarJe and Moor Co -
pany. # 

A erona u tical Board. sc .-. ero-
n au ical Board. 

A rona urical Chamber f Commerce 
of m erica. I nc. commi ees. 290; 

vernor , _ o · m mber and sub-
ri ber 29{>-9- ; c pur-

p e 2 . 
A rona utical in rument . . -49 ; z -+ 
. irplane : 

- e:r omarine. -1- ; A.A1C, 2-!J ; mail 
plan . 2-46 ; clevelopm t , -4-4-

Belboca, r-. 
Boeing, 9- · r - ; d velopme.n~ . 

m tal fu ela e, 24 ; pu:r ut t . 
training plan , ~6r: 

Bur eau o f erooau n c , -8o-or. 
Co ·-KJe.mjn, X -r, 2_ . 
Cotton dustin(T macbmes 7- -7 . 

rti s s, 4-+. 15.3-5-, _16o-6r. __ , 
31 _3 ; armY p ursm t, - 6- ; mait 

-46, z63; _I9 _?~Vy r acer, 24~ , 
..?64 ; scout, -4:, navy C -r, 
266-67. 

Douglas, 239 -~ · development , 
-45; world crUiser, 26g; Douglas­
Wright, rss"-6. 

E lias NBS-3. Z JO. 
F okk~r t ransport, I SS. 
Laird, IS4-55· . 
Loening, purswt, 273 · PA- r , pur-

suit, 272. 
Martin, 45, 229-3 1 ; bomber,_ 155-.56; 

developments, 244; ma1l, 245; 
MS-r, 246 :z8r. 

1\Javy, P.N.-7, Z45· 
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o~ . 

r6o. 

15 ; metal 
- 74 · Thl-2;' 

Corporation, 

of nit d 
n.ny. avy and 

1-9-36. . 
t.ates · eromanne. 

L - 1"_; ew o rk- ewport - - ·r 
ervtc Inc. T4 · air line of the 

world · . ' 
A ir law' r ____ g ; decision on f reedom 

f air 1 s--6; In e rn a tiona} ~on: 
· ntion, members of . r_ _ ; - abona1 

A ronautic AssociatiQn. 138 ; status 
of V ins low B ill, I - ·-1-- s. 
ir Mail, r 9-30 · Alaska, . ., -40; 
A la ka invays Co., r · eqmpl!leot. 
~o6; E urope, 35; Fartbe t o!'th 

irplane Co. 15; fields. 305 · ftymo­
time compared with stage, pony ex­
pre and raih\ ay, ~4; Gulf Co~st 
_'\i r L ine, Inc .. rs; t.nterest of raJI­
way , 46; lighting_ equipment. 42-:1-3; 

ew Orleans-P•lottown Ser\'Ice, 
37; n ight flying, 40-~0 · nigl~t fl ying 
quipment, 44-45; mgh t .fl ymg rec­

ord, 48-49; night flying route, 41-
42; night flying schedule, 46-47; 
performance, 307; persoru:el, 304-
o6 · press comment, 52; pnvate op­
e r~tors 36-37; Race at St. Louj:,. 
157-58; review of five years, 34-35; 
Seattle-Victoria line, 37; transcon­
tinental controls, 305. 

A.irports, United States ~ivil,_ 8, I r. 
Air Races, see St. Lams A1r Races. 
Airships, American policy of devel-

opment, 55; Aircraft Development 
Cor-p., 72-73; z8z; ballast recovery, 
253 ; development, 252-53; fabric, 
= 5; flights in U. S ., 61-63; gold-
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Airships-C 011/d. 
beaters sk in, 253; Goodrich valve, 
74, 253; ] .-I, 253 ; motor ba ll oon, 
74; RN-r , 74; RS-1 , 252; descrip­
ti on of "Shenandoah," 58-6o; cos t 
o f "Shenandoah," 6o; office rs, 302; 
T A, 2S2 ; TC, 252 ; Zeppelin patents, 
70-72 ; Zeppelin replacement ship 
ZR-3, 64-70. 
See also Aircraft Development C r­

poration; Airships Incorpora ted; 
Goodyear Tire and Rubber Com­
pany ; B. F. Goodr ich R ubber 
Company. 

Airships Incorporated, 58, 73, 79. 
Air speed indicator, Pioneer, 24 . . 
Airways, mapping by U. S. Air Serv-

ice, 97-102. 
A lgiers, 176. 
All metal development, 246. 
Alloys, 252. 
Aluminum Company of America, Inc., 

ss-s6, 247, 252. 
American Bar A sociati on, 127. 
American Gas Accumulator Company, 

42, 2SO. 
American Magnesium Corp., 252. 
American Rail way Express Company, 

242. 
Appropriations, civil funds and sub­

sidies, 3; U~ited States, I898- I924, 
31 2.-13; fore1gn, l920-I923, 314-15. 

Arab1a, 176. 
A rgentina, 176. 
Australia, 177. 
Austria, 178. 
Aviation Country Club of Detroit 

Race, I 55, 326. 

Balloons, free balloon, Aircraft De­
velopmef!t Corp., 282. 

Banks, aircraft used by, 91; view of 
banker, 134-36. 

Battleship bombing, 229. 
Beacons, 249. 
Belgium, 178-79. 
Birge, A. B., ISL 
Boeing Airplane Company, 261-62. 
Bolivia, 179. 
Bombs, 255. 
Brazil, 179. 
Brow, Lt. H . ]., 161; 232-35. 
Bureau of Aeronautics, su U . S.-

Aeronautics, Bureau of. 
Bureau of Entomology, 75-81, 132. 
Bureau of Standards, 248, 253. 
Bush, B. F., 149. 

Callaway, Lt. S. W., 161. 
Canada, 18o. 

-~ - - - -------- - - - - - - - -

anada-'\I e.xi co fli ght, 226. 
Ca r ter, \ . F rank, 149. 

hamber of Commerce 
tates, 127. 

hile, 181. 
'hronology, 22 1. 

.. nit d 

ity P lan ning, st?t' I hot iiraphy. 
oad, B. R., 7S-78. 
oas t Guard, 133. 

ffin , H oward E., 1.)7. 
olumbia, 182. 

Co lidge, a lvin res. le tt er 
to Ae1· nauti cal hamber of om -
merce, 6. 

orkill e, Lt. ]. D .. 1 r . 
Cotton boll weevi l and 1 af w rm. 

I 32; airplane dusting, 75-7 . 
otton carr ied I y plan e, Z27. 
ox-Klemin Aircraft Company, z8o. 
rop reporting, 82- . 

Curti . Aeropl ane & Motor Company, 
Inc., 263-68, 284. 

ur tiss Aeroplane Ex por t Corp., I/6, 
179, 181. 

Curti ss Eas tern Aircraft Corp., 13, 
J6. 

Curti ss xhibition Co., 13, 15, 1~3. 
Cur tiss Met ropolitan A irpla11e Co., 

IJ, I 5· 
Czecho-S lovaki a, 182. 

Davis, Col. Dwight F ., Asst. Secn-
tary of Vva r, 142-46. 

Dawn to Dusk F light , 228. 
D enmark, 183. 
Detroit N ews Air Mai l Trophy Race, 

I 57-58, 327. 
Dipl omatic service, of United States, 

303; to United States, 303. 
Douglas Company, ISS, 239-42, 269. 
Duration record flight , 222. 
Duralumin, 247. 
Dutch East Indies, 184. 

Earth Inductor compass, Pioneer, 249. 
Eastman K odak Company, 93-g6, 246. 
Ecuador, 184. 
Egypt, 184. 
Elias G. & Bro., Inc., 270. 
Endu~ance record flight, 225. 
Engines : 

Aeromarine, S-12, 283. 
Anzani, ISS. 
Curtiss, 8o, 153-55, 22~, 231-35, 

I6o-62; D-IZ, 243. 245. 251, 284. 
Packard, s6, I 54; IA-1500, 245. 250, 

285. 
Union, 253. 
Wright, 79, ISJ.-58, 231-32; E-4, 245, 

250, 287; H-3, 253 ; Wright radial 
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Ignition, plitdorf Electrical Co., 251. 
- · 1, T-3, Iilinois Model Ae ro Club, 157. 

Ind ia, - 04. 
I ndo- hina, 20·. 

sa under Iraq, . 
J n~Jand. see Irish F ree State. 

Euro- Iri_h F ree State, 20.5. 

7 1. 

1 2-,, ; 

r Ad; i a l 

neral Elec ric Comp y. -t , .o, 
249--o. 
co logical 
ennany , 19-

Gibraltar, 196. 
Gl iding fea s, - 1. 

oodr'ich, B .. F. Rubb r Co., /4. --J . 
G ~d)·:ar T 1re and Rubb r Co., -

-;, -- 3· 
oodyear-Z ppelin Cor ra n. 
70-7-· 

G reat B 'tain 2, 96--o..>. 
reece, -0'. 

tUatemala . .20'. 
,ypsy accidents 102-21. 
ypsy m th, dustin by 
7 79· 

air hips, 

Hall. \=bar!es Ward z.t6. 
H askehte Manufacturing C 

248. . . orp., 59, 

Hea~b Ai rplane Co., 1 5~ . 
Hehum 57. 
Hel ium Board see U. S. Helium 

Board. 
Henderson, Col. Paul S econd Assist· 

~nt Postm?-ster General, 49-SO. 
H1ckam, M~J. H . M., l SI. 
Holcomb, L1eut. B. R. , rsr 
Holland, see Netherlands · 
H onduras, 204. · 
Hungary, 204. 

Italy, 20- 207. 

and upply o .. 

Lahm, I. F . P .. q;. 
Lambert, Maj r A. B ., 147. 
Las iter Committee, report of, .-g&-gg. 
Lat\ ia. IO. 
Lees, V. alter E., 153. 
Locust dusting from airplanes, &>-81. 
Loening Aeronautical Engineering 

Corp., 14. 246, 271-73. 
Lonsdale, John G. 134. 
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