


.. 

ll1RCRAFT INDUSTRIES A ~~~ ~, .... . , 
SHOREHAM I? ~ 

WASHlNGl ON 5, D. C:~ 

.... ::· ... 



AIRCRAFT YEAR BOOK, 1922 



~ 

:.> 
:.-
:-

---:: 
·-
i.: 
;,: 

-.r. 
'--

:.-. 
2 
::: 

:.-

· -
..:L 

-
:...-
::: _; 

:.- -:-

/. ::: 
Y. - ·-:::. 

....-; 

-
'-' 

::: 
·--:: 

.r. :5 
:J 

::> 
:£. 
~ 

:.; 

:.- . "' :.; 

:.> 
~ 

0 
0 

::::.. ::> 
6 ...::: <') 

Q 
=r 
::> 
::: 

-
....... 
--: 

..::: 
::: 
:::: 
~ 

C) 

f1 

:... 
u 
'-' 

:... 
c.:! 

0 
:... 
'-' 
< 



I 
I 

DD!IilllDUIIl!InlD!HDDifiJffiillllliDilli!Ulllllllillllllll!lllllDillllllllUII Iilll!ll:uwL.:..;..JWull:lliilliilllllillilllliillllllllllllllllllnJIIIIUlllil 

AIRCRAFT 
YEAR BOOK 

1922 

PUDLISIIED DY 

AERONAUTICAL CHAMBER OF COlVllVIERCE 
OF AMERICA, INC. 

NEW YORK CITY 

i 

~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll iffij 



OOPYRIORT, 1022, DY 

AERONAUTIOA.L Ol1A.MI3ER OF COM"1illROE OP A1rffiRIOA, TNO. 

NEW YORK CITY 



OH A.PTOJ 

I Revie' of 

II 

T J3LE OF CON'IE:NTS 

ircra ft 
ircraft 

T erminals Re-
Throu,..b erial Law 

P.AGB 

I 

afety in F light . 32 

I II T he Air Demonstrat 
h ip Bambin and the 

Armame ts 

I • R eview of A erona i 
a tion 

._.,,...._.cU<,_"'"d o· the ea- The Battle-
e on tb Limitation of 

45 
\ ' orld ation by 

6o 

V "on During- the Yea r 99 

VI A irships in C 107 

HI T ORI 

CoMl>.IERCIAL SEcTroN 

Aeron autical Chamber of C 
Manuf acturers Aircraft • 

U. S. Am .ERV!CE, W .AR 

Organization 
O fficers on D ty in \ a-.:l:i:n;ton . 

i _\n rica, I nc. 

Army Corp~ Areas an J p.... ..::, • 
Stat ions and ~ ctivitie_ 

B uREAU oF AERONAUTICS, NA 
O rganization 
O fficers on Duty in \V a:o:: mgt :­
Officers with the F leet:B 
Naval A ir Stations 

v 

161 
166 

172 

172 

173 
173 



V1 CONTENTS 

MARINE CoRPS, NAVY DEPARTMENT 
Organization 
Officers • 
Aviation Stations 

PAGEl 

174 
174 
174 

STRENGTH oF U. S. Am FoRcEs (ARMY, AVY, MARI E CoRPS) I75 

DIPLOMATIC SERVICE OF THE U. S. 
Air Attaches, War Department 
Air Attaches, Navy Department 

DIPLOMATIC SERVICE TO THE U. S . 
Foreign Air Attache 

AERONAUTICAL BOARD 
Personnel and Committees 

HELIUM BoARD • 

BoARD OF SuRVEYS AND MAPS, DEPARTMENT OF lNTEJHOR 

AIRCRAFT APPROPRIATIONS, FoREIGN 

AIRCRAFT APPROPRIATIONS, U. s. 
Military • 
Naval 
Postal 

AIRCRAFT PRODUCTION CosT, I9I7-I9I8 

FoREIGN Sunsmms FOR CIVILIAN AviATION 

ARMAMENT CONFERENCE REPORT ON AIRCRAFT 

Am MAIL SERVICE, PosT OFFICE DEPARTMENT 
Executives • 
Air Mail Fields 
Transcontinental Controls 
Planes in Service . 
Consolidated Statement of Performance, May I 5, I9I8-Dec. 

3I, 192! 

FoREST FIRE PATROL, DEPARTMENT OF AGRICULTURE 

NATIONAL ADVISORY CoMMITTEE FOR AERONAUTICS 
Organization 
Summary of Report 
President's Letter of Transmittal 

CusToMs REGULATIONS, TREASURY DEPARTMENT 

PUBLIC HEALTH SERVICE, TREASURY DEPARTMENT 

175 
175 

175 

179 
179 
179 

ISO 

212 

212 

212 

213 

214 

2I6 

217' 

218 
219 

220 



CONTENTS 

AJR RAFT IMPORTS A u E XPORTS 

BURE 

B RE 

o F T ND RD , DEPARTME · T oF CoM ERCE 

oF F onEic :1'-11) DoMESTIC Co 1 n E, uTo roTn' E DIVI-

10 -, DEP \ RTME T OF C OMMERCE 

A IR L Aw ECTION 

V\ ad worth Bi ll, cr atin Bureau of Cjvilian eronautics m 

V1l 

PJ.O:D 

221 

222 

222 

Depa rtment of Cammer e . 223 

Fake tock Vlarnin ational "Vio-ilan e Committee o-
ciated A v rti in lubs of the \\"orld . 226 

AIRCRAFT I 

i a ·anal ircraft nd ·wri er. 

[.LEGE AND CHOO OFFER! 

LA DI G FIELD 

CHRONOLOGY FOR 19 21 • 

REM ARK. BLE AERo UTIC L PERFo 

WoRLD REcoRDs , 1921 

T RADE INDEX 

o:..-AUTICS 

0 

229 

230 

230 

243 

244 

247 



ILLUSTRATIONS 

Aeromarine Cruiser "Sa11ta Maria" . Frontispiece 
PACING PAGE 

Curtiss Navy Racer 6 
Dayton Wright Forest P atrol Seaplane 7 
Larsen J.L.-6 Monoplane 1-
Loening Monoplane "Fly ing Yacht" . 13 
Lieut. ]. Macready and Packa rd-Lcpere 16 
Thomas-Morse l\II.B.-7 17 
Laird "S w a,llow" . 2-
Longren Comm ercial 2-
Eiias Commercial . . . 23 
Sperry "Sport J\!Iessenge?-" 23 
Curtiss "Wildcat" . . . z6 
Dayton Wright "Chummy" 27 
Gallaudet Multiple Drive . . 34 
Aeromarine Cruiser at Havana . . . 35 
Secretary of War Inspecting Ma rtin Bomber 44 
Bombing of ex-German submarine "U.-1J7" 45 
Sinking of ex-German dest royer " G.-ro2" . 48 
Bombing of ex-German cruiser "F1·anll[1tt't" 49 
Ex-German Dreadnought " Ostfr£esland" Before Attack 54 
Bombing of "Ostfri eslana' . 55 
The last of the "Ost/1·iesland" . 58 
Phosphorus Bomb hits "Alabama" 59 
Final Plunge of the "Alabama" 66 
Larsen ]. L.-6 in Canada . . 67 
Army Plane Sprayin g Grove . 67 
Airplane Patrol over Plumas National Forest 7° 
Timber Fire Seen from Air . 7° 
Flying Festival , Curtiss Field . . . 7 1 

Shore Line, Westchester County, New York 74l 
Examples of Aerial Advertising . . 75 
Pennsylvania Railroad Utilizes A erial Photography 82 

Mount Washington from the Air . 83 
Woolworth Building, New York . 86 
Aer~al Photograph Aids Litigation 87 
Aenal Advertising for United American Lines 87 
Aeromarine A.S.-2 Naval Seaplane 102 

Curtiss C.T. Navy Torpedo Plane 103 
Easter Airways Flying Boat "Lady Baltimore" ro6 
Vought V.E.-7 . . . . . . . . . . . ro6 
Interior Dayton Wright Forest Patrol Seaplane I07 
Thomas-Morse M.B.-6 Biplane . . . • . 107 
L.;-59 Airship of Luftschiffbau-Zeppelin . . . . . · · II4 
V1ews of Luftschiffbau-Zeppelin Commercial Airship "Bodensee" . II5 
M_arsha~ Foch at American Legion Flying Meet . · · · · · r66 
Air Mall Landing in the Rockies . . . . . r66 
Loe?ing ~'Flying Yacht" Taking Off . . • r67 
Aenal V1ew of Muscle Shoals Power Project r67 



The 

co-operation 
Di' i ion 
Clai r treett 

IN TROD CTI ON 

ents are 

AERONAU TICAL CHAMBER OF C oMMER E F AMERICA L'l"c. 

New York City, May I O, 192-. 



A IRCRAFT YEAR BOOK, 1922 

CI-LJ.\PTER I 

COMMERCI AL AIRCRAFT DE .:IO STR.J TE P RACTI CAL UTILITY 
- S I G IFIC. 1 CE OF AIRCRAFT- B. TTLESRIP DEMO STRA­
TIO S-AIR L AW L SIGH T- AERO TIC.t\L CH AMBER OF 
COMMER CE OF A MERICA ORGA!..'liZED 

I aviation, the year 1921 is marked by three outstanding events,, 
one of univer al and epochal importance. 

D uring J une and July there were held I OO miles off th e Vir­
gin ia Capes, a series of e..-xperiments in the our e of which air craft 
flown f rom land bases, bombed and ank, one after the other, a 
submarine, de troyer, light crui er and dreadnougb the most modern 
e:x-amples of warship construction. 

I n the fall the Con ference on the Limita ·an of Armament was 
held in Washington, and it is as erted e bombing tests cleared 
the ' ' ay, more than any other single eTID for a possible solution 
of the internat ional competition in capi · hip co 1struction. For 
the 2000 pound TNT bomb which crushed in the _teel walls of the 
uOstfrieslan d" was, as the Army Chie£ f 0 an e remarked at the 
moment, ' 'heard aratmd the world." 

H.>\RD~G RGES Am LAW 

Commercial aviation, struo-a- ina for thr ee years without 
the assistance of a national poli y found an i telligent and sympa­
thetic f riend in the Hardin a- ad.ministra· ·an. T he President in his 
inaugural address u rged the early enactment of an Aerial Code and 
the consist en t en couragement of civ-ilia . fiyi g. In onsequence there 
was drafted a bill regulating the op arion f aircraft in interstate 
and foreign commerce, and establishing a Bureau .of Civilian A ero­
nautics in the Depar tment of Commerce. This bill, introduced by 
Senator Wadsworth, passed the Sena e, and at the time of publica­
tion of this volume was befor e the Bouse Committee on Interstate 
and Foreign Commerce. 

I 
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AERONAUTICAL CHAMBER oF CoMMERCE FoRMED 

Possibly the most definite proof of growth in interest in com­
mercial aviation was the establishment, late in the year, of the Aero­
nautical Chamber of Commerce of America. The need for such an 
organization had long been felt. ·with definite assurance that an 
Aerial Code would shortly be established, manufacturers of heavier 
and lighter-than-air craft, motor , part ·, acces ories, materials and 
supplies; dealers, dish·ibutors, operators and owners; as ociations, 
corporations, firms and indivi luals engaged in the commercial phases 
of the art, decided to equip themselves with a national organization 
of the type which had proved so useful in the development of other 
American industries. 

The Aeronautical Chamber of Commerce was incorporated under 
the laws of the State of New York, "to foster, advance, promulgate 
and promote" aeronautics, and "generally, to do every act and thing 
which may be necessary and proper for the advancement" of Ameri­
can aYiation. Formal organization was announced on Dec. 31, 1921, 

with a charter membership of roo. At the time of publication mem­
bership had increased to 185, including such pioneers as Orville 
Wright and Glenn H. Curtis, and embracing practically every im­
portant aircraft manufacturing unit in the United States. 

AIRCRAFT DEMONSTRATE UTILITY 

Commercial aircraft, in 1921, definitely began the demonstration 
of practical utility. The business man who in 1919 was merely 
curious, and in 1920 was interested, became convinced in 1921 that 
aerial transportat ion was no longer fancy but fact. More miles were 
flown, more paid passengers booked and more package freight and 
goods carried. 

Here are the figures; let them speak for themselves: 

CoMPARATIVE CoMMERCIAL AIRCRAFT O PERATIONS, 1920-1921 

1920 
Estimated number of aircraft in operation. 1000 
Estimated total mileage . . . . . . . . . . . . . . . . . . . 6,ooo,ooo 
Operating companies reporting . . . . . . . . . . . . 88 
Equipment of these companies (aircraft). . 365-4.25 
Mileage flown by these companies ......... 3,136,550 
Number of passengers carried. . . . . . . . . . . . . 115,163 
Pounds of freight carried ........ · · · · · . . . . 4I,390 
Number of flights by operating companies .. Unknown 

* Decrease explained by less free and more paid flights. 

1921 
1200 

6,z5o,ooo-6,soo,ooo 
125 

5oo-6oo 
*2,9(>7,245 

122,SI2 
123,227 
130,736 
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Average duration of flights . ..... ........ . 
Average charge for short flights ......... . 
Average charge per m iJe for inter-city flights 
Average charge per pound for f reight .... . 
States i.n which operations we re car r ied on . 
Air terminal facilities ...... .. .. .......... . 

1920 

nkno\v"ll 
$rz.so 

.6s 
nknO\Vfl 

3-
I28 

FLYI G I N CREASES 20 PER CENT 

1921 

21 minutes 
$9.00 

·55 
·33 
34 

146 

3 

The foreaoing is belie ed by the eronautical Chamber of Com­
merce to be accurate. The cen u of craft, in the ab eoce of F ederal 
Ia\\ requiring registration, is ba ed upon the tatements of 12 5 estab­
li hed operators, upon Ai r enice and _ aval timates and upon 
the per onal observations of repre entative of the Chamber through­
out the country. The 1 :200 craft in operation repre ent an increase 
of 2oro over the figures for 19-0, and, generall speaking, this 
percentage of increase is noted thr oughout. 

Approximately one-half the eqttipment was controlled by estab­
lished organizations, the other half being in the hands of the gypsy 
Bier, the care-free and often too carele itinerant \~bose wanderings 
from coast to coast and from Me..-.Gco to Ala ka have done a certain 
amount of good but probably much more harm. It being known 
that the operators at fixed points co\ ered approximately J,OOO,OOO 
miles, carrying about 122,500 pa engers, it is estimated that, all told, 
rather more than :250,000 per ons flew and that, counting the wan­
derings of the gypsy, 6,5oo,ooo miles were compassed by commercial 
air craft during the year. 

UsEs TO WHICH AIRCRAFT ARE P u T 

The most valuable service which aircraft provide is speed. Con­
joined with this is their unique ability to operate independently of 
land or water, dominating both in time of war, and capable of 
adaptation in time of peace to a multitude of novel uses limited only 
by ingenuity and commercial and indu-tria1 needs. 

The following visualizes the sen ice of the airplane and airship: 

National 
National Defense (Army, Navy, Marine Corps) 
Air Mail 
Forest Patrol 
Coast Guard 
Customs and Revenue Service 
Agricultural Survey 
Coast and Geodetic Survey 
Scientific Observation 
Warning and ReJief in Disaster 

... 
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I 

Civic 
City planning 
Road and building construction 
Rail and water terminal problems 
Fire and police zoning 
Park improvement 

Commercial 
Passenger service 
Freight transportation 
Messenger service in banking 
Surveying 
Aerial photography 
Engineering 
Collection and di ssemination of news 
Advertising and publicity 
Sport and pleasure 
Commuting 

"CoMMERCE DEMANDS SPEED" 

"Commerce Demands Speed; Flying is the Answer," is the timely 
and original trade phrase being urged by one of the operators, the 
Diggins Aviation Company, of Chicago. "Less Waste, More Speea," 
is the reply which Commerce makes, through Samuel M. Felton, 
president of the Chicago Great Western Railroad, and during the 
war Director-General of Transportation for the A.E.F. 

The airplane man, alive to what is undoubtedly the most vexing 
of all contemporary business problems, conceives the greatest com­
mercial need to be swifter dispatch. The railroad man, equally con­
scious of the need, but schooled with practical experience, demands 
economy. This is the challenge to commercial aircraft and it is sig­
nificant of the immediate future that, in 1921, improvement in con­
struction, decrease in operating costs and increase in the factor of 
safety and reliability, went fat toward establishing the commercial 
aerial transportation business upon a sound financial basis, with but 
one thing lacking, and that about to be provided-the enactment by 
Congress of an Aerial Code. 

Commerce is the same in principle, whether carried on in a 
thickly populated territory, well equipped with the most improved 
means of transportation, or whether in sparse regions poorly served, 
if at all, by conveyances on road, rail and water. Commerce is satis­
factory only when conducted with dispatch, and there are circum­
stances and conditions under which commerce will gladly pay an 
increased tariff for increased speed. 

The correctness of this statement is apparent upon the analysis 
of the following table showing aircraft operations by states: 
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ArRCR.t\FT O PERATIONS BY S TATES 

tate 
Alabama 
Cali fo rn ia ..... . . .... . . . . .. . 
Colorado . ....... . . .. . . .. .. . 
Connecticut . ..... . . . . . . . . . . 
Florida .. . . . . . .. . .. . . ..... . 
Georgia . . ... . . . .... . .. . ... . 
Idaho .... . ........ .... . . .. . 
lllinois . . . .... . . . . . ...... . . . 
I nd iana .. . ... . .... .. . .. . . . . 
Iowa ......... . . .. .. . . ..... . 
Kansas . . . . . .... ..... . . .. .. . 
Kentucky .... .. . ... . . . . . . . . 
Louisiana . .... . . ....... .. . . 
'to,ifaine .. . .... . ... . .. ... .. . . . 
· 1:assac.huset . . . . .. ... . ... . . 
M innesota . . .... . ... . .. .. . . . 
Missouri . . ... . . . . . .. . . . . . . . 
Montana .... . .. . . ... • .. . . . . 

ebra ska .. .. .. .. .. . . .. .. . . . 
evad.a . . ... . .... . ... .. . .. · 
ew H ampshire . ... .. .. .•.. 

New Jerse ... .. . . .... . .. . . . 
~ ew Mexico .... . ... .. .. .. . 
New Yor k . . . ... . ...... . .. . 
North Carolina .. ..... ..... . 
North Dakota . ..... . .. .. .. . 
Ohio .... . ... .. . ... . ... ... . . 
Oklahoma . . ....... .. .. . . .. . 
Oregon .... . . ... . . . . . . . .. . • • 
Penns lvan.ia .. . . . .. . . . . . . . . 
South Carolina . ... . .. . .... . 
South Da ·ota . ... . . . .. . . . .. . 
Tennessee . . . . • .. . ... . . . .. . . 
Texas . . . . . . . . . ... . . . . . . ... • 
Utah . . .... .. . .. . .. . . . . • .... 
Vermont ..... . . . .. . ... . ... . 
Virginia .... ..... . . ....... . 
vVashington . . . . . . . . ....... . 
West Virginia . . . . .. . . . .. . . . 
Wisconsin .... .. ... .. . .. . . . . 
Wyoming ... .... . . . . . ... . . . 

Sta tes Operated in rgzo-32 
States Oper ated in I ZI - 34 

1920 
I 

8 
3 
I 

3 
2 

0 

2 

7 

0 

0 

1 

0 

I 

I 

0 
0 

I 

9 

0 

7 

3 
I. 

0 

I 

I 

I 

I: 

7 

3 

States Show~ng Decrease in Operati ~-rs 
States Showing I ncrease in Opera · o s- .-:! 

1921 

0 

10 

I 

I 

3 
0 

l 

8 
I 

4 
6 
r 
1 

I 

6 

I 

~ 

0 

l 

.! 

I 

3 
0 

I 

1 

( N ote-Canad.a reported in 1920 in: n t i-n 1 ) 

Increase Decrease 
I 

2 

I 

6 

I 

6 
i 

J 

.2 

3 
I 

I 

6 

I 

I 

:ro 

I 

I 

2 

2 

6 

I 

2 

I 

2 

I 

I 

:r 

I 

2 

5 
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WHERE GROWTH WAS GREATEST 

The greatest growth in commercial aerial transport has been in 
those parts of the country where the volume of traffic requ irioa rapid 
transit is such as to choke available surface facilities or where, sur­
face facilities being antiquated, available traffic seeks other means 
of movement. In both cases Commerce willingly pays a premium. 

The first, and at the present time the only, regularly operated 
aerial transportation line in the United States, and the largest in the 
world, utilizing flyin g boats exclusively, is Aeromarine Airways, 
Inc., the service of which covers the Florida Straits, between Florida 
and Cuba, and various points in the Caribbean Sea. The history of 
this company is an inspiring example of faith and courage. The 
Key West-Havana route was selected in 1920, first, because of the 
extraordinary volume of traffic, pleasure and business the year round; 
second, because passage of the stormy Channel required an entire 
night of discomfort, and, third, as the course lay over water, opera­
tion need not await the establishment of terminal s or routes or even 
the enactment of Federal Law. 

Starting with one eleven-passenger cruiser, the fleet has been 
steadily increased until, at the close of 1921, it embraced thirty flying 
boats of various capacity, the area of operations being extended north 
along the Atlantic seaboard to Boston, and westward, over the Hud­
son and the Great Lakes to Chicago and Detroit; south through the 
Mississippi Valley to New Orleans, thence around the Gulf Coast 
to the Key West base. During 1921, Aeromarine Airways flew 
95,020 miles, according to their log, carrying 6814 passengers and 
29,002 pounds of freight. They operated their Cuban service daily, 
making a total of r62 flights during the season, maintaining an aver­
age scheduled time of g6 minutes for the r 10 miles, and this fre­
quently notwithstanding the gales which sweep the Straits. And 
what is most important of ·an, there has never been a single person 
-passenger or employee, injured. 

PoPuLATION DEMANDS SERVICE 

The table showing operations by states illustrates tl1at the pressure 
upon the surface facilities in Illinois, Massachusetts, New Jersey, 
New York, Pennsylvania, etc., has encouraged the establishment of 
eighteen new aircraft operators, all of which engage in occasional 
transport between cities, but which are handicapped in their en­
deavors to establish regular service, as will be explained later, by the 
absence of landing facilities, properly disseminated weather reports, 



Curti ss Navy Hacc r , Curti ss 400 h.p . C. D.- 12 eng iue; winu er o f 192r P ul itze r race; speed J7G.7 m .p.h. o n c losed co urse o f 153.5 
mil es-a wor ld's reco rd. On Nov. 22 thi s pla ne set a new reco rd fo r st ra ig ht Oig h t o f 197.8 m.p.h. 
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and erial Law which i primary to the le2"i timate eneral capt-

lin a, 

with purcha 

THE I 

Limitation of pace make it impo_ 
operation of each of the 1 2,.. amp 
given in Table No. I. Ea i a P.Lu.u.~ 
only for him. elf but for the art. 
irrespon ibJe flittin faYe ]eft a t"aiJ OI • 
hampered meaCYer capital w "ch h ·~.., 
lation is lackin..,., di cour o-ed by k ~ · ·-
theless, stuck to their ta k j · r as "d 
pioneer , and the are be · cr to ee 

Out of the 12 ~ li ted, 3 di -·'--'"'-
t ransportation bu ine and p obahly arrlE-1r!"n.rn..< 

service , uch photo!!raphy, 
Montana where businec; . a in th 
remote .from the enter of E2. t ~ 
(Mile City era Club) ha 
reco!!llized factor . Similar su 
trying circum tance . by the Co 
operating in the White T'lfouu::a.ins. 

Of the 1200 aircraft in bt:~· 

thirds are Curtis . In addition, ere 
activities of the Curti Aeropl "' a 
Curtiss-Metropolitan Airplane Co p 
Eastern irplane Cor oration, in P 
and Curtis -Iowa companie::; ·n t 
Northwest, in Minnesota. 

These companies alone op at "d 
from the Atlantic Seaboa d to th Pacific 
Cuba. They report having arried 

our.t, 

:: ore of states 
f Canada to 

in the 
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.AEROMARINE SCHEDULE 

J{ey West-HavaM. 

U. 8. TI?>IE 

\ 
\ 
\ 

Lv. Key West 12 noon .Ar. Havana 1.15 pro 
Lv. Key West 4.30 pm .Ar. Havana 5.45 pm 

Havana.--J{ey West 

Lv. Havana 12 noon .Ar. Key West 1.15pm 
Jiv. Ij:avaQa 4.30 pm .Ar. Key West 5.45 pm 

\ 

flO UTES 
OF "(HE: 

vV HJTf AERL-'\L CRUJSERS 
A£.ROMr'\Rlf'J£ AIRWAYS JJ'JC. 

~ 

\ -·· 

Fare 
Key West to Havann-single passage.$75.00 
Booldngs may be made and further informa­
tion secured at our New York, Key West 
and Havana offices or at the .American Ex­
press Company, Thomas Cook & Son, and at 
all leading hotels and booking agencies. 
Boats may be chartered for trips or tours by 
special arrangement with the booking agen­
cies or by communication with us. 
In actual travel, the A.eromarine saves you 
seven and a quarter hours. This does not 
take into consideration the hours yuu are 
required to wait for the departure of the 
steamer. 



@ CURTrBB NORTHWEST 
li.IRPLANE CO. 

MINNEAPOUS or ST. PAIII: 
(0JrtJ..a:3 N. W. .Alrpor-t) 

~amo 

.. ................ .. .. .... .... -- -- -- .. -.. ~ ...... .... ----.. .. --.. -- .. _.. -·-- ~ -·-· 

CUR'l'ISS NORTHWEST 
.AIRPLANE co. 

Good tor. on~ cont:tnuou:s rn3.:hlire 
- .en 11 -

@ CURTISS NORTHWEST 
AIRPLANE CO. 

Good fol" one con tfnuou.u pn~o 
->'RO>f­

MI.NNEAPQUS or ST. PA UL 
(Curti .:<. "\\·. AJ:,..,rtl 

- TO-

9 

AIR MILE 5c 
ER£ 0 EVERYWHERE 

.. "" 

.. .. 

PRlC£ TINE 

$ 26-. I br. 05 min. 
34. J br. 25 min. 
36. I br. 30 min. 
3&. I hr. 35min • 
46. I hr. 55 min. 
66> 2 brs. 45 mio • 
~. 3 hrs. 20 mfu. 

74. 3 hrs. OS min. 
80. 3 brs. 20 min. 
90. 3 brs. -iS min .• 

102. 4 hts. 1S min. 
!02. 4 brs. IS min. 

and Bus:intn ~'fr:n 

Carlos 

eroplanes 
l?hone Prospect 7382 

Fruncisco 
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course of nearly 6oo,ooo miles of flight. Many of the trips were 
inter-city, made in response to the demand for speed which road, rail 
or water facilities were inadequate to meet. 

Earl S. Daugherty, at L ong Beach, Cal., has shown it to be pos­
sible to carry on transportation and exhibition work by defining and 
strictly separating them, with the result that safety and interest are 
combined. 

In "The Birthplace of the Airplane," Dayton, 0., the Dayton 
Wright Company and the Johnson Airplane and Supply Company 
are operating and training others to operate. In Chicago, the Diggins 
Aviation Company is training and operating, as occasion offers, 
to the various North Central cities. In Michi O'an, the Hedclon 
Aviation Company, Inc., of Dowagiac, started adverti sing fi shing 
tackle, then found that aerial advertising could be made to pay b):' 
operating. 

In Kansas, where, in 1920, not a single operator was noted, there 
are now six. Of the operators, William Hill and the E. M. Laird 
Company, Arkansas City and Wichita, respectively, and the Longren 
Aircraft Corporation of Topeka, are notable. In the difficult moun­
tain and lake region of Idaho, the Kelso Aviation Company of Lewis-

. ton is making aircraft popular. 
Prominent in the service performed is the J. L. Aircraft Cor­

poration of New Y ark, which has operated for educational purposes 
approximately roo,ooo miles across the nation, north and south and 
east and west, safely transporting in these many remarkable flights 
some 8ooo persons. 

In response to the traffic in congested New England, the Lynnway 
Aerial Transportation Company of Lynn reports the transportation 
of ro,ooo passengers. The McGraw Aviation Company of Dallas 
and the Southern Aircraft Company of Houston are among the 
dozen companies operating in Texas, the vast distances and mag­
nificent opportunities for general development in this great state 
making a particularly inviting field for aerial transport. 

Missouri has an interesting problem, in that all the more important 
cities are on the border. The Robertson Aircraft Corporation, Inc., 
at St. Louis, is typical of tl1e six in business in the state, this being 
an increase of five within a year. 

Much of the aerial business around Los Angeles has been con­
centrated in the Rogers Airport, Inc., which is equipped with factory, 
seven hangars, etc., and reports the impressive passenger roll of 
ro,86o during the year. 

In the "Inland Empire," the Foster Russell Aviation Company, 
Inc., of Spokane, Wash., performed an original ~nd novel service. 
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One airplane, in a e en-month ' "v-o} age," traver ed 20,000 miles, 
~is i ted ?S to> n , arr:ied 2000 pa eoo-er and adverti ed 30 pokane 
mdustnes. There wa not e\·en a forced Iandino-. t their base, the 
compan carried 575 additional pas enger and conducted a training 
school. 

Tran portation er·vi e for the oil men and ranchers 
were upplied by th outhwest Airplane Compan of Tulsa, Okla-
homa. ome\ hat . imilar p roblem in outh Dakota i\ e tern 
M inn ota an l orthern Iowa i be.ing met by Tennant Brothers at 
SiotL'C FaiJs. 

\IValter T. \ arn y of an Franci co i the outstanding figure :n 
commercial aviation in orthem California. 
teen machine . H.i operation e.'-.'tend dow the o -
Lo ngeles and o ··er the i ::iyotL to PorU · d. 
into Yo emite ba' e been artlino- folio ,\-· o- ·o 
coach regarded for year a the only pra ticab.e ~~ .... 
into the heart of the 1erra. 

AERIAL pH TOGR..:\PHY 

Aerial photograph ha pla ed uch 
year's commercial ae:ronau "cal a ~ ti, · · 
along with passenger and fre iO'ht cany· 
outlets for the use of a irplan . T 'O .. ~e, 

specialized e.~dusively in aer ial photo a ~ 
planes from local a'\iation ompanies. T -
Fairchild Aerial Camera Corp. and H n __ 

The uses to ·which aerial photograp .: h.:l · ... 
sufficient to indicate the breadth of th :1 • 

graphs make up the largest ingle cia~::: o · -r 
tis ing value of aerial photographs i~ : 
ciated. Many of the more prominen: 
incorporated aerial illu rrations in ei:­
mg year. 

The Consolidated Gas Compan_r oi -e · 
a series of aerial photographs t p r 11-e b 
mission the necessity fo r buying ad iri n 
provide sufficient working an storaO'e -
cently presented to the P u.blic Se ~ 
praying that the Petmsylvania Railr ~ 1 
new station and stop all of its e...'\:pres:s ~ 
The railroad company, by the use of ae£" 
successfully to refute these claims by h ·i 
could show, that the area wa u.nde\relo ed a 

p tare 
• photo­

.e adver­
be appre­

ave 
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and hence no station was required. Real estate brokers handling 
large industrial properties are beginning to realize the value of 
this new type of photography and will, within the ne.-xt t\ ·o or 
three years, be very profitable outlets fo r this branch of aero­
nautics. Other field s are rapidly opening up for the u e of 
these views. The enterpri ing sale man will di scover new outlets 
weekly. 

All kinds of maps can be made economically and accurately by 
aerial photographic methods. These aerial photographic maps pre­
sent a wealth of detail which is invaluable to anyone making a 
close study of any locality. The Fairchild Aerial Camera Corpora­
tion has made maps varying in scale frorn 1400 feet to the inch 
for large area maps to the roo feet to the inch maps made for fire 
insurance purposes. One of the notable achievements of the year 
was the mapping of New York City in 69 minutes. Such detail 
was obtained that automobiles can be counted. This ma1_) is now 
being used by the City of New York, the Transit Commission of 
the State of New York, the New York Telephone Company, the 
Consolidated Gas Company, the New York E dison Company, the 
rNational City Company, the New York Even~ng Jo·zwnM, the 
Russell Sage Foundation, the Corn Exchange Bank and many other 
prominent organizations in varied lines. This map was of such 
value that other cities soon followed New Y ark, among them 
Newark, N.J. 

For a large public service company the Fairchild Aerial Camera 
Corp. made a map to determine the best route for their high 
tension transmission lines. Property lines were put on this map 
and the names of the property owners. The Erie Railroad recently 
contracted for an aerial survey of their line from Port Jervis to 
Deposit. 

In Canada, aerial photographic timber cruising was developed 
by Ellwood Wilson of the Laurentide Company, Ltd., to a point 
where it is now possible to estimate the cords per acre of any kind 
of timber from aerial photographs more accurately and economi­
cally than by the old method of sending men through the timber 
tracts at half mile intervals. Blown down areas and burned over 
areas are accurately measured. 

FouR WoRLD's REcoRDs IN 1921 

The increasing public interest in commercial aviation was evident 
in the demand for flying meets. Approximately a score of these were 
held in various parts of the country-notably New York, Clearwater, 
Fla.; Los Angeles and San Francisco, Cal.; Chicago, Kansas City, 
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Omaha and other points in the Middle and Southwest-and were 
attended b man) hundred of tho sand of persons. 

It i ignificant of the trend to note that e·verywhere the require­
ment was fo r a ircraft to de on tra e their n "tity and reliability as 
iJlu trated b peed, a ltin1de endu.rance, efficiency, etc. It is evert 
more i!!U ificant of the future that, in respon e to this challenge., 
American aircraft and American pilo during 1921 established four 
new world record in the performan - amed. 

n ua. 16 D avid fcCulloch ' ·th three pa sengers, climbed to 
I soo feet in a L eojn eaplane equip d 'rith a Liberty motor, at 
Po t Wa hington, L. I. thus _ · a a new ma.rk for marine flight 
efficiency. 

ept. 28, Lieutenant J. f acreadJ . A . S . in an American 
de igued and con tructed bipl Pack:ard-Lepere, Liberty motored, 
ascended to "5 563 feet pr<l' ti y si.~ an one-half miles, at Dayton, 
Ohio. 

o . 3, Bert Aco-ta in a Cu:r · -Kary racer powered with a 
Curt · C- L motor et a new w L ~ r rd for -peed on a closed 
circuit, a t the Pulitzer race · · "{7 at the rate of I74·77 
mile an hour. 

And finally, on De "O Eddie ......... ~ ........ and Llo ·d Bertaud, in a 
J. L.-6 (La.r en mono Jane ) , - a Roosevelt Field, L. I., 
for - 6 hours 

During 1921 certain dei"llli~e 
regardina the p rac · c ap ica 
made by individuals in re:.--po 

As has been ta e • ' Co 
Answer." If the hopes of a 
of all a response amor. the t::ru 
out o f curiosity; many crre 
out of preference a d 
come- and how oon-

"During the war I had een planes 
fully useful they were. The we e · 
cannon and the rifles and th:e tr n 
dously expensive, and we did not expe 

IEWS 

- encouraging e.,'{:pressions 
f r to transportation were 

Cats f Speed; Flying is the 
f filled, there must be first 

Thousands have flown 
nre; some are flying 

Will the time 

the thousand. I know how wonder­
a part of the army as the 

·t ose planes were tremen­
he ::;afe. • • . But never until 
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I got into Europe ( in 1921) did I rea lize tha t traveli ng by a ir was not on a 
pa r with communicat ing wi th Ma rs, but tha t it was here-and here in such 
shape that it must enter into the ca lculat ion o f rail way men everywhere." 

Mr. F elton was par ticul arl y interested in the perplex ing situation 
in which the railways now fi nd themselves due to the demand fo r 
high speed, wherea:o the profi t in rai lroad operati on come fro m the 
slow freight and not the expres or limited passenger train . This 
was clearly brought out in an ar ticle in the Aug. 6th issue of Railway 
Age, by George R. Bender on, in which it was stated : 

" Speed increases the cost o f ha uling in a very st riking manner , principally 
as the train load must be g rea tly red uced if we wish to haul a t high speed s . 
. . . Passenge r tra ffic is even more expensive. T he 18-hour t rains betw een 
N ew York and Chicag o we re so noto riously costl y to operate tha t fo r several 
years they have been abando ned. It has been de monstra ted that a speed o f 
about 15 m iles per hour is the mos t economical fo r o rdina ry fr eight tra ins." 

Enter the airship, with huge capacity and economical speed of 
greater than 6o miles an hour. 

Enter the airplane, with ample capacity for traffic (passenger and 
freight ) r equiring extra fa st service, with an average economical 
speed of f rom 90 to 125 miles an hour! 

M r. F elton, with full knowledge of the ra ilroad's needs and the 
capabilities o f other means of transport, such as aircraft and the 
motor tr uck, comments thus : 

"B ut the r eal point of interest to me is not that airplanes can sa fely 
carry passenge rs o r t hat motor trucks can handle short hauls cheaper than 
can the r a ilways, but the influence that airplane travel is going to have upon 
business and socia l development and the change that the motor truck will 
make in transportation. Those who are old enough will r emember that when 
the long-distance telephone came into general use it was thought tha t it 
would cut down fa st passenger travel. F or a time it did, but then it 
stimulated f ast travel and, as much a s anything , forced on the fa st trains. 
T he telephone developed business-the late George W. P erkins always held 
that it was the telephone and telegraph that made possible the big corpora­
tions. What g r eat change in business will air travel effect in America? 
What will it do fo r Europe? 

" And then there is another phase; the fast passenger train has made 
necessa ry heavy rails and ballasting; these have greatly increased the cost 
per mile of the m ost expensive part of a railway-the roadbed. The fine 
r oadbeds which we have a re not necessa ry for fr eight trains. And the road­
bed, although the biggest investment,. is the least used part of a railway­
w hich increases the ta riff rates. Agam, our roads lose money on the short 
hauls ; they make the-ir money on long hauls of slow-moving freight. :Will 
the airplane and the motor truck serve to help solve the railway problem 
of the future by cutting out the fast passenger trains, the short-haul freight 
trains and the expensive passenger terminals? There is a good deal to 
think about ." 
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The ine-capable conclu ion i that the railr oad will find in air­
craft n t a ho t ile competitor fi hting for the ame traffic, but a 
friendly and welcome auxil ia ry which w:iJI rel ieve the oppressed rail 
lin of the peed-bu rden that i rapid! becom.ina- unbearable. The 
p ioneer in air raft would eern ju tified in the conv iction that not 
on l wil l high- peed tra ffic flow to aerial operator , but that the great 
land a nd ea earn er will facilitate i rra feL 

PRo PECT FOR ExPRE s B INE s 

The merican Railwa E:-.-pre Compan eem to take such an 
Robert E . L Cowie, v ice-pre ·dent ha tudied the advan­

To the _ ronau ·cal Chamber of Commerce he 

The mer icau Railway E,xp re Company i Yery deeply interested in 
the subject of aerial transportation and is desirous o - consideri ng the question 
o f a contract fo r the handling of C..."\:pre matter with any responsible aerial 
t:ran portation company whenever such a company is launched a11d has demon­
strated it ab ility to furni sh a reliable sen.;ce, p rovided of course tha t it is 
pos ib le o arrive at a mutually atisfactory a r ement with respect to the 
compensation paid fo r such a service.' 

Intimately connected w-i th pa ena-e:r and e..~pre transport is the 
carri o-e of the mail . The ma.il alway baYe a-one and always will 
go by the fa test a\ ailable mean It i not the conception of the 
mail ervice to choose the cheape t but the quic.ke t delivery. The 
Air M ail ha already demon trated i u ility and is certain to 
increa e in olume of traffic until it i finall taken over by private 
operator . 

CREDIT AND T H E RELEA5E OF CREDIT 

Finally, we have to consider a roo dominant element in modern 
busine s, in the successful functioning of which aircraft are about 
to take a peculiarly important part. Thi i- banlcing. The financial 
powers of the nation are notably unwilling t take cognizance of, 
much les interest themselves in, new commercial a tivities until such 
activities have demonstrated security and utility. This vvas true in 
the early day of the automotive industr · ; it bas been true, until 
recently, of aircraft. 

The modern banker believes in conserving tin1e. It is the genius 
of his business. A.ny th.ing from a labor- aving device for his counting 
room to scientific research affecting investments, present or future, 
enlists his interest. And it bas been the good for tune of aircraft to 
make both a practical and personal appeal. 
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The executive of a bank, traveling on business, represents a 
liability or an asset according to the dispatch with which he travels. 
He cannot afford to go to Chicago or San Francisco by a slow train, 
or to Europe by a slow boat. He must go by the fastest. And as the 
times change, these means of travel, too, must improve. Hence, as 
the first few commercial aerial transport lines make their appearance 
here and abroad, there are signs that these e.--.::ecutives recognize what 
is offered and what it means. Thus \V. Irving Bullard, vice-president 
of the Merchants National Bank of Boston, made literally a "flyiugn 
trip through Europe, by utilizing aircraft for a thousand miles or 
more on stages of his itinerary which, by train or motor, would have 
required the expenditure of time almost beyond his command. Thus 
also we find a party of New York bankers and capitalists, including 
Charles E. Mitchell, president of the National City Company, and 
Howard Page, formerly of Standard Oil, chartering an Aeromarine 
cruiser for the flight to Cuba. 

Confidence is a matter of acquaintance. The National Bank of 
Commerce of New York assigned a member of its staff, Kenneth S. 
Gaston, to investigate the commercial aviation situation. Mr. Gaston's 
observations were published in the bank organ C 011~1ne·rce M 011tlzly, 
for November, 1921. 

"Aviation as a factor of increased importance in commercial transporta­
tion," he writes, "is one of the fortunate legacies of the great war. • . • 
In 1914 the commercial possibilities of aviation seemed so remote that they 
were given little attention. In the seven years since that time, however, 
development has been so rapid that commercial air transportation is today a 
matter of general interest and substantial importance." 

Encouraged by the interest manifested, the Aeronautical Chamber 
of Commerce sought to ascertain what service aerial transportation 
could offer to the banking institutions and how valuable this service 
would be. 

In answer to an inquiry, a banker said: "As banking deals 
almost entirely with interest payments in one form or another and as 
interest payments depend necessarily upon the time element, it is 
obvious that time is an extremely important factor. The time of 
transit of interest-bearing paper is important because of the fact that 
during this time the paper (or rather the capital that it represents) is 
unavailable and hence unproductive." 

The establishment of a central gold fund and the practice of daily 
clearances by telegraph, made possible by the Federal Reserve Sys­
tem, worked a constructive change in our banking methods. Hitherto 
a check, in order to "clear" (and the capital be thereby released) had 



L ieut. ]. l'vi acrcady, U . S . r\ir S erv ice . a nd P ack ard-Lepere. in w hich he made 
w o rl d 's a lti tude record of 37,800 feet, corrected .- Phoro, C . . Ai r Service. 



Thomas-JV[orse M. B.-7 type of fighting monoplane, 400 !J.p. Wrig ht 11.-3 engine. Developed for a ir se rvice and contender in 10 22 
P ulitze r race. 
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to be ran ported to the point of deli,·er) and ba · to the point of 
on~n . Tak.ino- ew York , typical pr-ior t the creation of the 
Federal Re en·e machi nery it requi.re four days for clearances 
between hi ago Minneapol i and Jac · on ·ilJe whereas it now 
take bu two · it required ix da to . ew rlea 1 r an as City and 
Dalla , and now but three; it requ ·r d ei CTh. day to Den er, Spokane 
and eattle, and now but fou r · it required en day t an Francisco 
and L \naele , and now requires but ,·e. 

It i e t imated that at lea t $I 000 ooo,ooo in apital is in t ransit 
da ily in the for m of check . To reduce the cJ arance t ime one-half, 
a wa <accompli heel by the Federal Reserve ytem, meant a daily 
reJea e of '"o ro of th is Boat' or -oo,ooo ooo, which, even in so big 
a country a ou rs, is a huge um . 

The problem now is to make further ayino- to tolerate less "aste 
of ere it and achieve more peed in clearan e. The e:.x:i ting sy tem 
i pred icated upon the fa te t urface tra . portation. It is apparent 
that there can be no gr eat cl1ange un il be means of conveyance are 
impr o eel. 

Here enters the aircraft opera r. · lanes have actually 
spanned the continent in thirt)- lhr ho r- , and with night fl ·ing can 
do it in less. They can toda cu down o e-hal f to two-th irds the 
fa te t ra il schedules in the cou ntry-e. 'ally between the great 
bankina- centers. ' " hen thi '; a poin ed out to a banker, he ex ­
claimed, 'W hy, a ircra ft ,.·ill repeat what the Federal Reserve accom­
pli heel. By halving the t ime of :raosporting check you \vill halve 
the 'float'- you will release daily a quarter to a half billion dollars 
which i now unavailable and unproductive w · e in transit !" 

That is "' hat speeding up by air mean · to banking and business! 



N ame of Company Address 

-- ---------------1-------------

Air Port Facilities 
S !top and 

Repa ir 
Facilities 

Adams Aircraft Co. 0 klo.homa City, Okla. F ield (le:tSed), SO acres ; Lim ited 

Aeroma.rine Airways, Inc. Times Jlld~ .• 
York, N.Y . 

New 

Miles City Aero Club, Inc. Miles City , M ont. 

American Airways College Point, N. Y . 

Ashmusen Aeronautical 65th and Cen ter St s ., 
Co. Omaha , Ncb . 

Aurora Aviation Co, Inc . Aurora , Ill. 

D. D. & B. Aerial Co. Marshfield , Wis. 

Beaty Avia tion Co. DaJ.Ins, Texas 

Nimmo Black Airport,lnc. Chicago, Ill . 

Bowen & Huston 

Central Aircraft Co. 

Chadwick Bros. 

C. E . Cheney Aero Co. 

Cleveland Air Service 

Vincent J . Burnelli 

Commercial Airship Syn­
dicate 

Concord Aircraft Co. 

Cooke Aero Co. 

Harry Depew Copland 

Windsor, Mo. 

Holdrege, Neb. 

150 Broad St., N ew­
ark, N .J. 

Greene , Ia. 

Coventry, Vt. 

Amityville, N. Y. 

Kansas City, Kan. 

Concord, N . H. 

Watertown, S. Dak . 

Cambridge, Mass . 

hanga r SOx iS 

T erminals , Keypo rt, N. ] ., 
New Yo rk, N. Y., At­
lantic City , Key West, 
Havana, Pa lm Beach, 
Miam i, Bim ini, Nassau, 
T a mpn, St. Petersburg, 
Belleair Heights, Fh. 

Usc Gove rnm ent Reser­
va tion; 3000 x 4500, L 
s hape 

F ield (lc:tScd); hangar 65 
x 100, two floors 

Field (municipal), 40 
acres ; hangar SO x 100 

Field (leased ) 66 acres ; 
hangn.r 

Field (leased), 19 acres 

Excellent 
Keyport, 
N .j., K ey 
West, fi n. 

Usc repni.r 
s hop in 
t O\VO 
Complete 

for nny a ir­
plane job 
first class ; 
a ll types 
a irc.rn(t 

Minor re­
pa irs 

None 

Field (leased), SO acres ; Fair 
hangar 30 x SO 

Field (leased), 40 acres ; Good 
hangar 68 x 7 5 

Field (leased), 35 acres ; 
hangar 

Field (leased), 40 acres ; 
hanga.r 32 x 60 

Bra inerd Field, H artford, 
Conn. (owned by city), 
90 acres 

Field (owned), SOO x 1700; 
one-ship hangar 

Field Curtiss (leased) at 
Copaigue, L . I. 

Field (leased), 36 acres; 
ha nga r 40 x 120 

Field (State Mobilization) 
1 mile long, U mile 
wide; hangar (4 bar­
racks) 

Field (part owned and 
part leased), 40 acres, 
western edge of town; 
hangar SO x 54 

Seaplane Base (leased) 
H artford . Conn., Indian 
Neck, Conn., Daytona 
Beach, Fla. 

Ordinary 

Have both 

Workshop 
in hangar; 

garn"c 
7l! m1le 

Complete 
factory nt 
Amityville 
General 
shops 

State High­
way Repair 

Shop 

Shop 

Robert H. Craig, Jr. 5S9 Arcade Bldg., Field (municipal); Aerial 
St. Louis, Mo. Mail Hangar 
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TABLE 

Equ ipmMI 

2 L.S. CW • .ISO b.p.) 

S A.-Navy 11-pass. Fly­
ing Cru ise.rs 

17 A.-Nnvy H . 5. 5-pnss 
f ly ing Boats 

5 A. 30-place Flying 
Boats 

1 J.-1 (OXX2) 
1 J .N.-4-D. (0X5) 

1 H .S.-1 Fly ing Boa 
(L. 400 h .p.) 

1 Blue Bird (5 pass. 
300 b .p . Sal.) 

1 U.E. P lane (150 h .p .) 
1 J. -.-4D . (OXS ) 
1 J .N.-4-C. (OXS) 
1 J .N.-4-D . (OXS) 

1 S.J.-1. (OXS) 

1 J .N.-4-D. (OXS) 
I Can . J .N. (OXS) 
1 J .N .-4-C. (OXS) 
2 Swallows . (OXS) 

1 J.N. (W . ISO h .p .) 

1 Can . J .N. (OXS) 
1 Lor/; Monoplane 

(Lnw. 60 b.p.) 
1 S.].-t. (OXS) 
1 J.N.-4-D. (OXS) 

2 J.N.-4-D . (OX5) 

1 J .N.-4-D. (OX5) 
1 S.J.-1. (C.-6) 

R. B. Airliner (30-pass 
biplane) (L . 2400 h.p. 

Pony BlimP (gasoline 
capacity 35 ,SOO cu. ft.) 

1 S.J.-1 (W . 150 h.p .) 
1 S.J.-1 (OXS) 

1 504-K(3-place, LeR. 
1 S.J .-1 CH.S.) 

1 A.-39-B. (0XX6) 

1 Oriole (K.-6) 
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T o/41 No. Ar-crar.~ Lbs . of Clulfr,~ frt:r Cl:n.rgt 
Cha.rge 

T otal Passengers paMilt 

Flir.hls DUiaJion qf Milmgt CorriaJ Frcigl:l • f: rt pu lb. o) Opacling Tari/cry fnlt:r-cily 
Flit his Flir,hl Frci hi F/ighl.s 

1,000 30 m.in. 45,000 1,750 0 $10.00 tc Ok.lrilio= City, Ardmore, $ .75 
,- _oo TuJsn, Okla., Dallns, (Min imum 

Tex., etc. within 
300 miles 

$25.00) 
95,020 6,914 24,002 5.00 N. Y.-Atlnnlic City n.nd .33 t 

intermediate poin t s; 
_ . Y.-H vruu; Key 
West-Ra vnnn; M.innu, 
Palm Beac.b, Nnssau, 
Bimini, TnmpJ., Belle-
n.ir Heights. t. Peters-
bu nnd 'Key \'\ est ; 

t .L n k e s regio-n ; 
N. Y.-Albany; Lakes 
George nnd Champlain-
~- Y.nndNew England 

Co :t 
3,000 25 m in. 85,000 1,000 0 10.00 

200 15 min. 4,000 600 0 .75 to 
1.00 

1.000 30 min. 40,000 2,500 very l.ittle 
per min. 

$.12M No established routes .20 5.00 
per 100 

500 15 min. 8,500 400 0 10.00 

12,000 400 .75 

1,200 20 min. 12,000 800 
per min 

All points in T ems .. 35 0 5.00 .50 

2,000 10 min. 18,000 3 ,500 0 10.00 L Louis. Des l\toines, 1.00 
·uth Hnv n , Colum· one wny 

bus, Ohio, et c. .60 
round trip 

150 20 min. 3,000 75 very little 10.00 N e.inh.boring towns nnd 
:Kansas City 

1,400 15 min. 24,500 432 10.00 Kearney, Minden, Ox- .so 
ford . Lincoln 

1,100 20 min. 25,000 500 10.00 .75 

800 20 min. 16,000 750 7.50 nnd K orth Centml 20.00 hr. 
10.00 

Burlington, vt. Newport , 40.00 
125 15 min. 1,000 78 0 10.00 

Sept.1 ,1921 to Vt., Concord, N . H ., per hr. 

to 3~ his. Bos•on.M[l.S!;. .60 

Oct.21,1921 
per mile 

114 50 min. 8,000 550 0 Experi-
mental 

27 50 miles 1,200 21 350 10.00 .50 

700 15 min. 22 ,000 1,000 10.00 All oYer New England $1.00 
one wny 

1.50 
round trip 

10.00 Anywhere 50.00 
~crhour 
average) 

400 15 min. 6,000 500 200 10.oo to Porthnd , Me., Boston, .75 
(Mni:neto 25.00 prin,-.field, Raitford, 
Florida) _ . Y _ , Ph.iladelphia , 

Washington, Ric.bmond , 
Raleigh, Chnrleston, 
-"''llllfu-ili, Jncksonville, 

10 min. 
Daytona 

200 2,900 250 10.00 Anywhere on demand .50 
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Namt of Company 

Curtiss Aeropla ne and 
Motor Corp. 

Curtiss Aeroplane and 
Motor Corp. 

Curtiss Aircra ft Corp. 

Curtiss Eastern Airplane 
Corp. 

Curtiss-Indiana Co. 

Cu.rtiss-Metropolitan Air­
plane Co. 

Curtiss Northwest Air­
plane Co. 

Address 

Bu ffalo, N . Y. (Kenil ­
worth Fie ld) 

Garden City , N.Y. 

Dallas. Tex. (Love 
F ield) 

130 So. 15th St ., P hila­
delph ia, Pa . 

Kokomo , Ind. 

505 Fi.fth Ave., New 
York, N .Y. 

707 Metropolitan Bank 
Bldg., MinneapoHs , 
Minn. 

Curtiss Iowa Aircraft Fort D odge. Ia. 
Corp. 

Curtiss Wisconsin Aero­
plane Co. 

Earl S. D a ugherty School 
of Aviation 

Wm. R. Davis, Jr. 

Dayton Wright Co. 

DeLuxe Air Service, Inc. 

The Ralph C. Diggins Co. 

330 Clinton St., Mil­
waukee, Wis. 

Long Beach, Cal. 

Oakland, Cal. 

Dayton, 0. 

Asbury Park, N. J. 

140 No. Dearborn St., 
Chicago, Ill. 

Edgewater Beach Air 3158 N. Clark Street , 
Service Chicago, Ill. 

Air Pori Facililic$ 
Shop a11d 

Repa ir 
Faci/ilics 

Fie ld (leased), 2000 x Complete 
800; 2 ha ngars 

Field (owned) ~ mile Complete 
squa re; 11 hangars 

Field Cl eased by gove rn- Complete 
mcut) regulation gov. 
flying school; 2 hang:trs 

F ield (lc.'ISed), 100 ac res ; 
2 hangars, 50 x 7 5 

Field (leased) ~ mile 
squ:uc; 3 banga.rs: 
1-48 X 100 ; 2- 66 X 100 

Terminals (Po rt Washing­
ton , L. I. , N . Y . a nd 
Palm Beach, Fla.) for 
fl ying boats; one a t each 
termi.oal 

Field (leased) ),<2 mile East 
and West. Y. mile North 
a nd South; hanga r 65 x 
70 

Fields, 65 acres each , Ft. 
Dodge (owned), D es 
J'v[oines (l eased), Oel­
we in (l eased). Fairfield 
(leased); Monmouth 
(leased); hanf(a r for 6 
planesatFort Dodge. for 
2 planes at o ther fields 

Field (leased) 100 acres; 
hangar SO x SO 

Field (owned) L shape, 
1400 x 400 and 1350 x 
270; 2 hangars , capacity 
11 ships 

Complete 

Excellent 

Service 
at each 

F uselage 
and wing 

repair shop 
motor re­
pa ir shop · 
motor test 

stand 
Repair 
shop a t 

each field 

Good 

Good 

Field on property of Alas- Tools and 
ka Packers Assn., Ala- accesso ries 
meda; hangar 76 x 35 

Field (leased) 151 acres; 
hangar space in main 
plant 

Fields, Deal , N.J. (800 x 
1800) and Como, N. J. 
(1800 x 1500); hangar at 
Deal 160 x 35; t ent at 
Como 

Field (leased) 1 square 
mile; 3 ha ngars, 65 x 40 
X 15 

T e r m i n a I Edgewater 
Beach Hotel (leased); 
hangar 54 x 30 
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At D eal 

Excellent 

Machine 
shop a nd 
mechanic 

T ADLE N O. 

I S.J .-1 (C -6) 
I] . ·. (OX) 

10- 20 J .N.-1 (OX ) 
5 Orioles ( -6) 
2 OrioiGs (OX ) 
5 ·. J .-1 (C.-6) 
I D.-Pusher 
2 . avy Racers 
l C.T. 
2 Orwcos 
Large sto k of com­
r ieted J.N .-4·)?· and 
J .. .-4-C. (OX~) 

4 }.N.-4-D . 
1 S.J .-1 (K.-6) 

2i plrmes, including Or~­
olts (C.-6. K.-6. OX ) 
S.J .-1 , J .1 .-4-D. . a.n. 
J. '. and Br. Bomber 

I l!.-16 F lying Doat 
(\V .) 
2 Stag:~lls 

t F Boat 
I H . S. 

Large stock o[ com­
pleted Oriola CK.-6 
and C.-6) 

S.} .-1 (K .- 6 and OX) 
}.N.-4-D. 
Can. J.N. 

I An. A.-300-C, six-
place (f int) 

7 j.N.-4 (OXS) 
2 S.}.-1 (0X5) 
5 Orioles (K . .{;) 

1 S. V .A. single-seater 
(SPA, 220 h.p.) 

1 S.J .-1 , three-seater 
(C.-6, 160 h.p.) 

1 Can. J .N. (OXS, 90 
h.p.) 

1 S.].-1, two-senter 
(OXS, 90 h.p.) 

1 Can. J. N. (OXS) 
2 J .N.-4-D. (OXS) 
1 D. Special (OX5) 
1 P. Special (OX5) 
1 N . 28 (Go. 160 h.p.) 
I L.H.-4-H. Seaplane 

(H.S. A.-5 -A. Touring 
175 h.p.) (OXX3, 110 
h.p .) 

1 K.T. (L.-12) 
1 O.W. (W. ISO h.p.) 
1 S.J.-1 (R.S.L.-6) 
4 Can. ] .N. (OXX and 

OXX5) 
1 J .N. (twin OX,'() 

4 Can . J.N.-4 (OX5) 
1 504-K, three-place 

(Le R., 110 h.p.) 
1 S.V.A.-9 (SPA, 220 

h .p.} 
1 D.H.-9 (S.P., 240 h.p. 
1 Seagull C . .{;, 160 h.p . 



I -Continual 

T otal No. Ara agc T otcl Lbs . of Chartef>er Clmrte Chart• 

Durat ion oj Posscngu s Siwrl per lb . ~j Opc.raling Tarilary 
pc.r mile 

Flights Mikagc Carri<d Frr:ig/Jt I nta-<:ily 
Fliglu.s Flight Prr:igi:J Flights 

800 15 min. 15,000 200 $10.00 Anyw !lese desired $.8G-1 pas. 
l.OG-2 pas. 

2,000 15 min. 50,000 500 10.00 Anywhere desired .80-1 pas. 
1.()0.-2 pas. 

50 30 min. 2,500 40 0 Local 
(test ru~d 
demon-

stmt.ion) 
1,200 12 min. 60,000 829 0 10.00 .75 

10,000 15 min. 300,000 10,000 0 10 .00and $.50 Indi=po.lis, Chicago, .so 
1S.OO D~yton nod R=toul 

1,000 10 min. 25,000 5 ,000 10.00 New York, L:l.ke G=rg:e, .so 
New London, South-
ru:np_ton, NewJ.>Ort! At-
!an tlC City , Miami, Ha-
vnna 

1,500 15 min .. 40,000 1,700 very little 10.00 .03~ Chlco.go, Twin Cities , .so 
Fargo, LaCrosse, Du~ 
lutb, Sioux Falls, A~ 
erdeen 

6,000 15 min. 90,000 4,SOO S.OO to .15 Between own fields .15 
10.00 cross 

country 

2,000 20 min. 40,000 500 5.00 .50 

1,978 15 min. 27,400 3,220 0 S.OOru~d Lo;f. Beach to Los An- 50.00 
10 .00 es, Venice, Yentura, per hour 

Sa.n Die&n, Pasadena, 
RITe:rside 

62 30 min. 2 ,000 20 0 10.00 O:~.Uand, S:.n Fr:lncisco, 
Berl;:eley, Al:uneda, Sau-
salito, Richmond, etc. 

800 30 min. 32,450 963 Detroit, Cleveland, Indi-
annpo.l.is.. T oledo; (oc-
casionally K. Y. City) 

400 10 min. 6,000 400 200 10.00 ~e.w Yarl;;-Atlantic Cicy .so 

10,000 4-5 min. 60,000 2,000 very little 10.00 Chicago and nll Middle .25 
Western cities 

2SO 20 min. 50,000 300 newspapers 15.()0.-1 Chicago-Evan.ston; :Mil- 1.00 
2S.00-2 waukee , Waukegan, 

Benton Harbor and all 
points on hle 

. - -- - --



Nam~ of Company Address 

- ---------------
G. Elias & Bro., Inc. BufJa lo, N . Y. 

Air Pori Facilities 
Shop and 

Rep_air 
Pac,{:·lies 

F ield foot oi Jersey Stree t , Com1lctc 
50 ~ 200 ; 2 hanga rs . 40 
'50 

TABLE NO. 

EQu ipment 

F . W . Farris Stockton, C:1l. Field , Stockton Aviation Rer>a ir I ].N .-1 (0X.5) 
Center (le.ased ), 64 facil iti es 

Finger La.kes Air Service, Auburn, N .Y . 
Inc. 

Flying U School of Avia­
tion 

Oliver Gics Airplane Co. 

San Antonio, Tex. 

Great Falls , Mont . 

acres ; hangar 50 x 35 

Terminal Owasco Lake, 
Aubu.ro, N . Y. 

Field (leased) speedway 
2000 acres, Stenson 
Field 1000 acres ; 4 lmn­
ga.rs, 40 x 150 and 30 x 
70 

Field (leased) Y. x ~ 
mile; hanga.r 40 :<55 

Good & Foster Aerial 
Service 

Love Field , Dallas, Tex. Love Field (leased); gov t. 
hanga.r 

Grand Isla nd Aero Co. 

Great Lakes Ainvays Co., 
Inc. 

Grand Island , Ncb. 

Cleveland, 0. 

Shreveport, La. 

Field (leased) 2700 x 500; 
3 hangars: 2 Tents, 1~10 
X 90 

Tennina[s Put- In- Bay. 
Clevela nd and Detroit; 
inside harbor at Cleve­
land (permiss ion of city) 
6 mi.lcs :< I m.ilc; ha ngar 
for one ship at Put-In­
Bay 

Uses Fair Grounds Gulf States Aircraft Co. 

Dillard Hamilton West End Viaduct, Field (leased) 108 acres 
D a llas, T ex. 

A. W. Hansen Rio Vista, Cal. 
Heddon Aviation Co., Inc. Dowagiac, Mich. 

Henderson-Mauldin Aero 
Service Co. 

William Hill Airplane Co. 

Hodgen Aerial Service 
Cliff Hogan Aviation, 

Auto and Tractor School 

E. Hubbard 

Fred W. Hungate 

Fulton, Mo. 

Arkansas City, Kan. 

E nid , Okla. 
2623 McGee Traffic­

way, Kansas City, 
Mo. 

56 Roanoke St., Seat­
tle, Wash. 

Pomeroy, Wash. 

Huron Aerial Rapid Tran- Huron, S. D. 
sit Co. 

Johnson Airplane an:d Sup- D ayton, 0. 
ply Co. 

Field (leased ) 40 ac.res; 
hangar 44 x 56 

Field (leased) 2000 x 2600; 
hangar 60 x 90 

Field (leased) 90 acres; 1 
mile north of city 

Hangar for 2 ships 

Terminals (leased) Seattle, 
Wash. and Victoria, B. 
C.-Lake Union , Seattle, 
2 x!X mile, Victoria Har­
bor !!4 x )4 mile; hangar 
220 X 100 

Field (owned); govern­
ment hangar 

Field (leased); hangar 

Field (leased) 1500 x 2200; 
hangar 120 x 80 

W. Wallace Kellett 717 Widener Bldg., Field (leased); hangar 
Philadelphia, Pa. 
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Machine 
shop and 

assembling 
plnnt 

General 
a irpla ne 

rcpn ir 
l~cpair ing 

at fie ld 

Excell en t 
for boa t 
repa ir; 
fair for 
motors 

5mechan ics 
I pilot 
Good 

repair shop 

Good 

Good 

oil a nd gas 
on fie ld; 

Hill Garage, 
city 

R epair 
shop 

Repair 
service 

from 
Boeing 

Airplane 
Co.,Seattle, 

Wash. 

Shop 

6 buildings, 
supply sta· 
tion for air­
craft mate­
rial and all 
lendin~ ac­
cessones 

I Navy H.S.2-L. 
pass. ) 

7 J.N.-4- D. 
I S.}.·l 
IT. M. 
I Camd 

(6 

(0X5 , H.S ., Cl., LeR., 
L. 12) 

1 S.].-1 (OX...'\':6) 

2 J. N.-4- C. (0X5) 

4 J .N.-4-D. 
2 Orioles 

1 A.-H.S.-2-L Cabin 
Cruiser (L. 330 h.p.) 

2 S.J.-1, 3 pass. (0X5) 

1 Can. ]. N . (OXS) 

I L.S. (W.) 
2 Can. J. N.-4-C. (OX5) 
1 Swallow 
I S,J.-1 (0X5) 
2 ]. N.-4-D. (0X5) 

1 J.N.-4-D. 
1 S.J.-1 

2 S.J.-1 (OXS) 
1 Can. J .N . (3 engines) 

I B.-I Flying Boat 
1 C.L.-4-S. Seaplane 

1 J.N.-4 

1 J .N.-4 (0X5) 

1 ] .N.-4-D. (OX) 
1 J.N.-4-H. (W.) 
1 F.E.-2-B. (Bd.l60 hp) 
1 L.V.G. (Bn. 220 h.p.) 
1 Can. J.N. (OX5) 

F -40 Pushers 
3 Sport F., 2 seaters 



Laird S<t•allow, 90 h.p. OXs eng in e, two passengers. pilo t and baggage. 
Below-Long ren Comm ercia l, 6o h .p. An zani ex gme. 



Elias Commercial, two So h.p . LeRhone engines; accommodating four pas­
senge rs and pilot. Bc/o;:C'-Sperry '·Sp ort Jl csscn yc r," 6o h.p. Lawrance engine. 



I-ConJinucl 

A~"rog~ C f-.nrgopcr ~hnrgt 
Clrargt 

T otal o . T otal P assmgtrs Lbs.% ~Mile 
FligJ.Js Durali<m of M ikagc Ca rriaJ Frcig I i: r t lb . OJ O~rating Territory tcr<ity 

Flights F ighJ Frd~hl Flighls 
---

25 30 min. 3,000 0 0 
(tes t ) 

753 10- 15 min. 1" ,000 <j 0 0 $ 10.00 up Stockton, Fresno , Mo. 
des , San Fmnc.isco, 

$ .75 

S:u:rnmen to; a.ny town 

ISO 15 min. 4,500 450 0 10.00 
in S:mlkaquin alley 

Owasco, an en teles, Ca,y · 
ugn a.nd ecn Lakes, 
an Tho=nd kb.nds 

400 25 min . l2 ,000 1"0 1,000 10.00 CorpU3 c . ti, D:Uhs .50 
and Antonio • 

100 20 min. 3,000 60 10.00 G :tt Fulls, Helena, MonL 50.00 
perfiying 

hour 
150 varied 4,000 50 100 $ .1" D.:illa.s, Thl:s:l. Ardmore, .75 

Ol:.b. City and Breck-
enri · , Tex. 

10- IS 20,000 500 7.50 to .so 
min. 15.00 

100 20 min. 1,200 100 200 10.00 to .30 Clen:bn\: Detroit, Put- .50 to 
1S.OO ln-B y , rie, Sandusky, .75 

T oledo 

1,000 10 min. 2S,OOO 1,000 5 .00 to Southern States .25 
10.00 eac.b way 

so hrs . 2 hrs. 3,500 few s.oo 1.00 Tems 1.00 
per mile 

1,069 varied 22,000 1,013 500 10.00up by Northern Indiana, South· .75 to 
(cross contract em Mic.bigan 1.00 

country) 
Missouri, K.ansns, lllioo5, 1 ,SOO 20 min. 30,000 700 0 5.00 .so 

Tens nnd Olr.lahama 
2 ,000 10 min. 40,000 1,500 7.SO-l Kansas, QllbbCllll."l, Texas .so 

to 15.00-2 
2 hrs . 

1,000 
few 

1S min. 17,000 800 7.50 Enid, ill.hho= City .50 

200 2 brs . 20,000 100 SO,OOO 10.00 .003 Seat W nsh., a.nd Vic-
U. S.Mnil tori:l, B. 

10 1S m.in. 900 20 10.00 P meroy a.nrl Spokane, .50 
Wash. one way 

.7S 

uth D tn, parts Neb-
two ways 

10-12 min. 20,000 soo 0 10.00 .33~; 
raslm, .Minnesota, North 25.00 
D:tkota minimum 

500 30 min. 20,000 100 3,000 10.00 D y t Q;l, ColumbU3, Cin- 1.00 
started cin=ti, Koko:no, P iqua, 

May 1st, till parts oi Ohio, Indi-
1921 ruu and West Virginia 

300 20 min. 7,SOO 150 0 
(demon-
ntratio'n) 
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Na~m of Company 

Kelso Aviation Co. 

K.illapa H arbor Aero Mig. 
Co. 

C. G. Killingsworth 

E. M. Laird Co. 

Lambert Flyers 

John M. Larsen 

L. W. Leib 

James Levy Aircraft Co. 

Addreu 

Lewiston, Ida. 

H oquia m, Wash. 

116 W. 9th St., Da llas, 
Tex. 

Wichita , Knn. 

Ellenboro, W. Vn. 

347 Madison Ave., 
N ew York Ci ty 

Volga, S.D. 

Indiana Ave. at 21 st 
St., Chicago, Ill. 

Lexington Aviation Co., Lexington, Ky. 
Inc. 

Lirette's Flying Circus D allas, Tex. 

Floyd J. Logan Aviation Cleveland, 0. 
Co. 

Longren Aircraft Corp. T opeka, K im. 

Lowell Aircraft Corp. Oberlin, 0. 

Lutz Manor Co. Oshkosh, Wis. 

Lynchburg Air Service Lynchburg, Va. 
Corp. 

Lynnway Aerial Trans­
portation Co. 

McGraw Aviation Co. 

R. W. Mackie 

Massachusetts Aircraft 
Corp. 

Mattley Aviation Co. 

Maxim Air ,Service .Co. 

Lynn, Mass. 

116 W . 9th St., Dallas, 
Tex. 

Houston, Tex. 

Delano Ave., Point of 
Pines, Mass. 

Richmond and San 
Francisco, Cal. 

Waterville, Me. 

Mayer Aircraft Corp., Inc. Bridgeville, Pa. 

Michigan Aero Service Lansing, Mich. 
Corp. 

A ir Pori Facililiei 

f ield (leased) 600 x 1800 ; 
banga.r 50 x 60 

F ield Viaduct A via lion 
f ield (leased), 200 acres 

F ield (owned) N .E . of 
town, 1300 ft . square, 4 
hangars 40 x 50 

F ields at Lamberto n, W. 
Va ., and E l Domdo, 
Ark. , 40 acres sq .; han­
gars 90 x 100, 40 x 100 
respectively 

F ield Centra l P a rk. L . I., 
N . Y. , 1000 X 2600; 3 
hangars, 10,000 sq. ft . 
area 

Field (leased) 720 x 1000 ; 
ha ngar 

F ield Aero Club of I U.inois 

S lw p and 
Re~a ir 

Fac•litieJ 

G:1rnge 

Factory 
building 
66 X 140 

Good 

Complete 
ma.nu fnc ­

turing 
facili ties 

Good 

TABLE N O. 

Equipmtnl 

I ] .NA (0X5l 
1 S. ] . . -1 (0X5) 
1 L .S. (\\. 150 b.p. ) 
Smull seap la ne (own 

manufacture) (Le R . 80 
h.p.) 

1 J. N.-4-C. 

S wa/l<r.os (OX5) 

6 S.].-1 (K. -6 and C.-6) 
1 Oriola 

6 -8 J .L.-6 All Mct.nl 
Monopla nes (l3M W, 
185 h.p.) 

I J -L.,-1 2 (L.) 

1 S.].-1 (OX5) 

Can. ].N.'s 
51·1-K.'s, 3-scatcr 

Field (leased) 900 x 2100 In town 1 504-K ., 3-seater 

1 J .N.-4 

Field (leased) 70 acres; 
hangar " 

Field (leased) M x ~ mile, 
adjacent to factory ; ba n­
ga r 

Field (leased), 200 x 900; 
hangar 45 x 50 

Field (leased) a t city lim­
its , 80 acres , rectangular, 
good approach; hangar 
45 x 65, for 3 planes 

Field (leased) 

Field (leased) 1000 x 1500; 
2 individual hangars 

Field (leased) 108 acres 

Field (small), hangar 
(rented) 

Field Saugus R ace Track 
(1 mile track) ; hangar 
for 3 ships 

Good 

Complete 
lac tory 

Very good 
for motor 
accessory 

Good 

Shop , ware­
bouse, 2 

mechanics 
Good 

Shop 40 x 
30 andshed 

R epa irs 
handled 
Motor 
room 

Fields (public) second Temporary 
class , temporary 

Field (leased) 2400 x 550 Repair 
shop, 

spare parts 
Fields (owned), No. 1-30 

acres; No. 2-65 acres; 
hangar 50 x 120 

Fields (leased) Lansing, Factory at 
Battle Creek, Jackson, Lansing 
Detroit, 40 acres 
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2 Can . J.N. (OX 5) 
I S.}.-1 (OXS) 
1 L.H . (0X5) 
I L .A.K. (Law. 3 cyl.) 
3 L.A.K. (An. 6 cyl. ) 
1 }.N.-4-D. (OX5) 
1 S.}.-1 (0X5) 
1 Can. J.N. (OX5) 
I ] .N.-4-D . (0 X5 and 

OXX6) 
1 Bnli Ua R acer A.-1 

(SP A, 225 b .p.) 
1 S.J.-1 

2 Can. J.N. (OX 5) 
2 S.}.-1 (0 X5) 
1 Can. J.N . (OXX6) 
1 S.J .-1 (C.-6) 
1 S.].-1 (Mer. 160 h .p .) 
3 ] .M.-4-D. 
9 J .N.-4-C. 
1 S.].-1 (W. 180 h.p.) 
1 S.].-1 (W. 150 h .p.) 
1 S.J .-1 (0X 5) 

1 B. Bullet Monoplane 
(Le R. 120 h. p.) 

1 504-K (Le R . 12 h .p.) 
1 Can. } .N. (OX5) 
1 Ca n. J .N. (OX5) 
1 L.S. (W. 150 h.p.) 
2 Can. J .N. (OX5) 
1 S.].-1 (OX5) 

1 Oriole (C.-6) 
1 S.}.-1 (Mer.) 
1 S.].-1 (OX5) 
1 S wallow (OX5) 
1 J .N.-4-D. (OX5) 
3 S.}.-1 (OX5) 
1 S.].-1 (O:XX6) 
1 S.J.-1 (W. 220) 



I -Crmli11ucl 

T otal No. A~aag~ Tollll 
Fli•}lts DuraJitm of Mileage 

• Fligh/.s 

Pa.sse,.gers 
Carried 

u~ . of 
Frcithl 

ChartG~ 
J..o r-: 

FlighJ 

Cltarge Ja114Jfiu 
pu fh. of Opmuirst Terril4ry I..w-c:il, 
Frtighl Fli,.&u 

----1- - --1 - --1----1----1---- - ---------f----
All cities in Northwest $40.00 $5.00 5 ,000 

test 
fljght 

15 min . 

20 min .. 

60,000 

15 

100 15 min. 1,500 

2,500 30 min. 100,000 

300 vnried 20,000 
up to I hr. 

1,500 vnried 100,000 
up to 

26 b.rs. 
19 min. 

800 10 min. 8,000 

40 15- 20 700 
(sales min .. 

d emon-
strotion ) 

50 30 min. 1,200 

300 30 min. 12,000 

500 7 min.. 5,000 

demon- varied 30,000 
strotion 10 min. 

to 300milcs 
50 30 min.. 2,500 

1,000 10 min. 
(100 aver-
aging 1~ 

hoUIS) 
75 1-2 hrs. 

1,800 

400 

700 

600 

2,000 

15 min. 

10 min. 

15 min. 

20 min. 

15 m in. 

20 min. 

15 min . 

20,000 

27,000 

14,600 

35,000 

3,000 

8,500 

10,000 

12,000 

30,000 

3,000 

100 

2.000 

500 

8,000 

460 

30 

40 

200 

44.2 

500 

15 

500 

0 

2,000 

1,460 

800 

150 

450 

600 

1,200 

0 

0 

0 

0 

0 

10,000 

0 

0 

100 

0 

0 

175 

5.00 

10.00 

5.00up 

demon­
strotion 

25 

5.00 

15.00 
for 2 

5.00and 
10.00 

5.00 to 
10.00 
10.00 

10.00 

5.00-
10.00 

10.00 

5.00up 

10.00 to 
15.00 
10.00 

10.00 

10.00 

10.00 

10.00 

vazy 

.005 

Wnco, Me:.tia., Fort Worth, 
Breckenridge 

Wich ita., Chicago, Kansas 
City, Tulsa, Omnhn, 
Denver. etc.; anywhere 

All over . S. A. 

Many trips N. Y. -~ddle 
West, N . Y.-Ch•cngo, 
N. Y. -Omnhn; Trons­
continenta.I-N. Y.-San 
Francisco; Mexico City 
to Arctic Circle, etc. 

Centml Kentucky 

Te:.ms, Oklahoma and 
Louisiana 

Anywhere 

Oberlin and Cleveland, 0. 

Prov-idence, R . I., Law­
rence, Mass., etc. 

All points 

Houston and surrounding 
country 

Northern Cal 

Centml Maine 

Pittsburgh :md vicimty, 
e:J.St t o Phila., west to 
Columbus and north to 
Bufhlo 

Battle Creek~. Lansing, 
Ja~n,allruichiga.n 

per hour 

.iS 

.so 

.50 

.75 

.60 

1.00 

35.00 
perho 

.50 

1.00 

.40 

.SO to 

.15 

.75 

1.00 

.50 



Name of Company AddreH 

----------
Mobridge Aerial Co., Inc. Mobridge, S.D . 

Nebmska Aircraft Corp. Lincoln, Ncb. 
Netherlands Aircraft MJg. 286 F ifth Ave., New 

Co. (Fokker) York, N. Y. 

R. A. Northrup Great Bend, Knn. 

Nevada Avia tion Corp. Reno, Nev. 

Newport News Aero Club Newport News, Va. 

New York Aircraft E xhi- Troy, N.Y. 
bition Corp. 

Oakley & Askew Aerial Ardmore, Okla. 
Service 

Oberlin Aircraft Co. 

Oregon-Washington nod 
Idaho Airplane Co. 

Parker Aircraft Co. 

Sidney E. Parker 

Penn Aero Corp. 

T. C. Peterson 

Pioneer Aero Co., Inc. 

Robertson Aircraft Corp., 
Inc. 

Rogers Aircraft, Inc. 

Roseswift Airplane Co., 
Inc. 

Basil L. Rowe 
Harold G. Peterson Air­

craft Co., Inc. 

Runser & Turner 

Oberlin, 0. 

Portland, Ore. 

Perry, Ia. 

Lake Placid, N. Y., 
and Montreal, Can. 

Huntingdon, Pa., and 
Lancaster, Pa. 

Santa Ana, Cal. 

41 Willow Ave., Plain­
fi eld , N.J. 

5248 Oakland Ave., 
St. Louis, Mo. 

Venice, Cal. 

Grand Rapids, Mich. 

Sidney, N. Y. 
White Bear Lake, 

Minn. 

Columbia, S. C. 

Air P orl Facilities 

Field (leased) 200 acres; 
ha.ng<tr for 2 ships 

Field (uses Cu rtiss Field , 
i'Y! iueoln , L. I., N. Y. ) ; 
I X! haugnrs, rented, 60 
X 80 

Field (leased) 622 x .1 000; 
hangar 48 x 3'l 

Fi elds Reno (Air M tiil ), 
Deowa , ev. , and Fal­
lon, Nev. (private) and 
Ycrriugt on, Nev. (city); 
hangar 30 x 40 at Y er­
ri11gt on 

F ield (leased) 4·0 acres , 
rcctansu lar; h:111gu.r for 
4 planes 

f ield (leased) small 

Sho p a11d 
Repa ir 

FacilitiGS 

Good 

Own per­
sonnel for 
repa irs and 
overhaul-

ing 
Good 

Shop at 
Reno, Nev. 

Complete 

Good 

Field (leased) 4{) acres , 1 Engine and 
mile north of Ardmore; wing work 
hangar 60 x 90 

Field (owned) 2 hangars, 
so" 100 

Field (leased ) circular, 
1300 x 700; 6 hangars, l 
water hangar (4 ships), 
oflice bldg. 

Field (leased) ground and 
basement; hangar 45 x 
50 

Dock at Lake Placid 

Field (leased) 1500 x 2000; 
hangar 75 x 100 

field (leased) 400 x 1200 

Field (owned ) 856 x 300; 
hangar 42 x 42 

Fields (municipal) 60 
acres; Flying Club of 
St. Louis, 183 acres ; 2 
hangars , for 3 ships each 

Field, Rogers Airport, Los 
Angeles (leased). 7 3 
acres; 7 hangars, hous­
ing 22 planes 

Field 2700 x 2000; hangar 
50 X 100 

Field (leased) 2000 x 500 
Field (lensed) 30 acres; 

hangar 66 x 66 

26 

Good 

Large shop, 
wood work 
and motor 
overhaul 

and testing 
building 

30 x60 

Small re­
pair shop 

T emporary 

Good; 
opposite 

municipal 
land . fld . 
Fac tory 

10,000 sq. 
ft.; com­

plete repair 
facilities 

Work shop 
for repair­
ing motors 

Shop 
50 X 16 

TABLE NO. 

Equ ipment 

I Can. J. . (OXS) 
1 L.S. ( \\.I SO bp.) 

(W. 220hp. exlra) 

2 F-3 Monoplnucs 
cn~nv, 1 s h.p.) 

I C.-2 Biplane fDMW , 
185 h. p.) 

I. Can. J .N. (0X5) 

2 J. .-1-H. (W. :Model 
J\, ISO h.p.) 

I J .N.-4-D. (OX:..'\':6) 
2 Can . J. . (OXS) 

1 Cnn. J .N. (OX5) 

2 Can. J .N.-1 (OXS ) 
I L.S. Model E (\V. ISO 

h.p.) 
1 S.J,-1 (II.S.L. 6, 220 

h.p.) 
2 Cnn. J.N . (OX5) 
I S,J.-1 (Bn.) 
I J .N.-4 (OXS) 
3 Scag <~lls (R.-6 and 

C.-6) 
2 F. Boa ts (OX:X) 
3 J .N.-1-D. (0X5) 
4 S.J.-1 (OXS) 
2 Can. J .N. (OXS) 
3 Orioles (K.-6) 
(4 spare OXS and 1 

K .-6) 
1 Can. J.N. (OXS) 
1 J .N.-4,-D (OXS) 
1 D.H.-6 (OXS) 
I Scag11/l (K.-6) 
I 504-K (Lc R. 110 h.p .) 
3 504-K CCI. 180 h.p. ) 
1 S.J.-1 (OXS ) 
1 J.N.-4-D. (OXS) 
1 P.S., 3-plnce (OXS) 

1 D.H.-6 (OXS) 

3 J .N .-4-D. (OXS) 
2 J.N.-4-C. (OXS) 
1 Oriole (K.-6) 
1 St. (St. 140 h.p.) 
4 P.S. (OXS) 
1 P.S. (C.-I} 
2 N. 28 (Go. 160 b.p.) 

3 S.J.-1 (OXS nod 
OXX6) 

1 D.H.-6 (OXX6) 
1 Can. J .N. (OXS) 
2 L.W.F. (C2X) 
1 Sop., 3-seater (CI. 130 

h.p.) 
1 N., 2-seater (Le R. 

80h.p.) 
1 Scout (Gn. 50 h .p.) 
1 504-K, 3-place (LeR.) 
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I - Clmtirwal 

A <:<:rage Cl:arg~ per Cl:argc CluJrgo 
T otal rvo. Duralior~ -oj T ot J Pancn ers Lbs.% horl ~r lh. of Operating Territory per Mile 

Flights Fli&bls Milca c Carriai Freig :1 Flight Freight. Inter-cily 
Flights 

200 10 2,000 100 0 $10.00 

21" 3 1 min. 10,000 8 12 demon- N . Y.-Philn.de.lpbin 
from J uly stmtion ' · Y.-\rnsbiogLOo 
2 1, 192 1 PhiJndelplti:l-Wnshing ton 

N. Y.-Rnrtiord 
. Y.-Provirlence 

100 I" min. ; ,- oo 100 0 1 " Gre:~t Bend to Hutcbin- $ .50 
, Wicltil:l , Lo.Crnsse, 

500 IS min . 
Rn.nS.'lS City 

4,000 400 0 15.00 Nemda 1.00 
ur ( 
cou.otry) 

· ,200 20 min . 24,000 500 very lillie 10.00 .50 to 
1.00 

350 12- 15 120 10.00 T roy, Alb:lily nnd \ icinity 
n1in. 

800 0 min. 27,000 1,000 0 5.00 Ardmore, Okhho!Il1l City. 20.00 
Dall!ls, Fl. Worth, Te.~- per hour 
nrkruu, Wiclti l:l F :ills, 
etc. 

800 3 hrs. 5,000 400 IO.OOnnd North to South 
20.00 

2,000 30 min. 0,000 1,500 26,000 10.00 Portland, Astoria.. Sea- Bnsed on 
lbs. side (dn.ilyl, t. H.eJenn, cha.rn.ct er 

Jl;lpers Ra.ini.:r, Oregon City , of country 
Salem. Con'!lllis, Eu-
~n The D:Ules, Pe.n-
dl ton, La Gmnde, T n-

mn 

263 16 2 min. 3,450 247 5.00to Answhere .15 
10.00 

1,500 25 min. 40,000 900 10.00 X. l".-Montrc:LI , Lake .50 
Pl:tcid, Burlington, Vt.; 
hle to hle in Adi-
ron.da.clts 

800 12 min. lO,OOO 700 500 10.00 Hnntinguln to Lancn.s ter .50 
600 20 min. 12 ,000 1,000 5.00 Die_ Los Aoge.les, .so 

Francisco and in-
termedi:lte cities 

100 1 hr. 7,500 so 0 Phinfie d, .tlnntic City 
o.nd Hosltroucl. Heights 

5,000 10 rain. 35,000 1,000 3,000 .-o- $ ~ t... .Louis to Chien o. .so--t 
1.00 - t . .Louis o Knnsns City .30- 2 

St. .Louis to l'J em phis, .30 
- L Louis £0 Indianapolis 

14 min. 7,240 101,360 10,860 0 5.00 Los .'\ngcles nnd Snn 
Diego- n Francisco 

250 15 min. 6,000 150 0 10.00 Ourlernx, l onin, Mus· .50 
keg-on 

350 10 min. 5,000 500 0 10.00 
600 30 min. 21,000 500 0 7.50 .50-1 

.35-2 

25,000 500 0 10.00 to Throughout Southenstern .so 
20.00 states 



Name ojCompatJy 

Foster Russell Aviation 
Co., Inc. 

R . W . Schroeder 

Sea ttle & Pugc t Sound 
Airway Co. 

Security Skycraft Co. 

Addr~s 

Spokane, Wash. 

2276 Logan Blvd., 
Chicngo , nr. 

1S19 3d Ave ., Sea ttle, 
Was h. 

Aberdeen , S. D. 
Fargo, N . D. 

Air Pori Faciliti~s 

fi eld (leas d) 00 x 2500; 
I ha nga r for 4 planes , I 
tent ha nga r for I plane 

T erminal Lake , \\ ns hing· 
ton; hn.nf.~ r 

field (municipal) a t \ ber­
lccn, 100 acres 

S!:op ar~d 
R opa ir 

Pacililits 

Goad 

Seery Aviation Co. Sault Stc. Marie, i\•fich . fi eld (l ensed) 60 acres 

Sheldon Air Line Sltcldon, IJI. 

Sierra Aircra ft Co. Pasadena, Cal. 

(Miss ) Neta Snook Air- H untington P ark, a l. 
craft Co. 

Southern Aircraft Co. Houston, T ex. 

Southwest Airplane Co., Tulsa , Okla. 
Inc. 

Field (owned) 1320 x 660, 
perfect approach 

Field (l ensed) Foo thi ll 
131 ·d ., 3 miles E. center 
PrL'lndcna , 65 :tcr ~ : 3 
hnngars 1 50' doorw:tys 

fi eld (Goodyea r) lens ed, 
300 acres ; ha nga r -10 " 
150 

Field (leased) 20 ac res . 
nd joini11g Geld 1SO acres ; 
ha nga r for 8 plnnes 

Field (owned) 120 acres ; 
2 hanga rs (steel) 90 x 65 

M nc hine 
shop, 

sp:u cs . etc. 
Good 

Fn ir 

Lawrence Sperry Aircraft Farmiagdnle, L.I.,N.Y. Field (l ensed) 1800 x 2<100; 
Co. ha ngar (l eased) a t Cur­

t iss Field 

l\•fotor a nd 
Wing and 

Fuse lage 
Shop 

Complete 
for ma nu· 

facture 

Standard Airplane Co. Dallas, Tex. 
and repai r 

Field (leased) 100 acres 

Marion Sterling Waco, Tex. Field 2S acres ; ha nga r Priva te 

St . Louis Curtiss Airplane St. Louis , Mo. 
Co. 

Field (munkipul) 1000 x Lim ited 

St. Petersburg Air Boat 
Line 

Strubler Aero Co. 

Max Short 

T ennant Bros. 

United States Aircraft 
Corp. 

Walter T . Varney 

William WestL'lke 

White's Aircraft 

Whitted Air Line 

1500 

St. P etersburg , Fla. Terminal (owned) SO x 40 Good 

Colorado Springs , Colo. Field (leased) 270 acres ; Very littl e 
ha nga r for 2 planes 

Motor a nd Salina, Kan. F ield (leased) 40 acres 
plane over-

ha uling 

Sioux Falls, S. D. F ield (leased) 40 acres; Private 
ha nga r 30 x SO 

1803 3d Ave., Spokane, F ield (municipal) 1000 Machine 
Wash. acres; hangar 100 x SO shop weld-

832 Post St., San 
Francisco, Cal. 

1446 Chase Ave., 
Chicago, Ill . 

Des Moines, Ia. 

St. Petersburg, Fla. 

ing, a ll 
facilities 

Field (leased) San Carlos , Excellent; 
2000 x 6000; hangar for shop 30 x 
1S planes 300 

Field (leased) SO acres; 
tent hangar 

Field (leased) 80 acres; 2 Complete 
hangars (portable) repair shop 

Field (leased) SO x 100; Good 
hangar (owned) SO x 100 
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TADLE NO, 

Equ ipm~nl 

I J .N.-1-D. (OX.S) 
I S.J.-1 (0X5) 
I S.j .-1 (K. -6) 
I S.J.-1 COXS ) 
1 Swallmo 
I Seagull ( .·6 ) 

2S.J .·1 (H . . ) 
I .}.· 1 ( XS ) 
I ' an . } .1 
1 Cn.n. J. N. (0X5) 

'I J. 'A-C. (remod ·led) 
(OX:S) 

I S.J .- 1 ( K .-6) 
I J.N . ~I-D . (OX.S) 
I S.].-1 (0 X.X.6) 

I Can. J.N. (OXS) 

'I Can. 1- ·. (OXS) 
I ·.] .- 1 (0X5) 

l .] .-1 (K.-6) I B r. 
3 ]. N.-4-D . I . Scout 
I Oriole (K.-6) 
I Ca n. J .N . 
1 Sp. port (Law. 60 b.p.) 
Many 50+-K (Lc R . 110 

b.p .) (Detachable B.igh 
Lift Wing) 

] . "AD.'s (OXS) 
] .N.-4-C's (OXS) 
S. ].-1 (\V .) 
1 S.J.· l (OX:.'\:6) 

l J.N.-4-C. 

1 C. F. Boa t (two W.) 
2 J .N. (OX) 

1 Oriole (C.--6) 
I A. (T.M .) 
l Can. J .N.-'1-D. (OXS) 

1 J .N.-4-D. (OXS) 
I Can. J. 1 (OXS) 

2 S.}.-1 (H.S.L.-4) 
1 S.}.-1 (H.S.L.-6) 
(2 L. 12 h .p.) (2 Le R.) 
(4 H.S . 97-A.) 
(2 H.S.-ASA.) 
1 Br. 
3 V. (W. 220 h.p.) 
8 V. (W. 1SO h.p .) 
1 J .N.-4-D. School Ship 
1 J.N.-4-D. (OXS) 

1 Can. }.N. (OXS) 
3 } .N.-4-D. (OXS) 
1 Sport Monoplane(own 

manufacture) (25 h.p.) 
1 Special Monoplane 

(St. SA.) 
1 C.F. Boat 
1 A.39-A. (W. 1SO h.p.) 

(two OX..'X6) 



1 - Ctmtlrwd 

T otal A. ll c T o:ai P a.Jstn en LhJ.% Chargtpu Chugt ClrarKt 
0 . Duralion o Sl::rrl ~r fb.oj Opullliflg T t'rritary per Milt 

Flights M ileage Ca r rial Frti!. .:t lnlt'r~ily Fli!,I>Js Fli!.M· Prcig}.J FliglrJs 
----

3,075 IOmin. 32 00 2.575 0 $.so 

18 I hr. 1,500 10 

310 1- min . 620 -.oo 
1,000 30 min . 6 .000 9 0 IO.OQ-2 , N . D. , an d Aber- .50-2 

deen , . D . .'10-1 

50 10 min. 1,500 40 0 10.00 NarLh~rn hl icb.ignn 1.00 
or .60 

round tr:ip 
700 I min . 18,7"0 300 2,000 -.oo 

1,500 1- min. 30.000 1.- 00 0 5 . PMadenn, n Di o . S:m 
F 1'3llcisco, Fresno, etc. 

.35 up 

1,000 7 min. 6.000 I 3 5.00 Lo es. \'eni"", Bev- .so 
ecl:y Hills, San :Bero:u di • 
no. Rj,- ide, Al.h.am bro 

1,000 0-45 
min. 

20 ,000 1,200 very lit lie 7.50 Te.ms n.nd some Lou.i- .50 
a cities 

1,100 10 min . 25 ,000 1,500 1,000 1-.00-2 \ ry .50 
lo 3 Iu-s. 

6 12 25 m in . 12,600 500 0 

600 25 min. 16 ,000 900 - .ooand .50 
10.00 

200 10 mi n. 7,500 100 very l.ittle 5.00 M , D:ill..~. A us:tin , et c. .50 
lo 2 h.rs. 

1,000 15 m in. 15,000 1,000 0 5.00an .00 Wi.th.i:n 1000 mile rndlu:s .so 
10.00 one way 

.30 
round tr:ip 

500 10-15 7,500 450 1.5.00 J13.. St.. P etersburg, 1.00 
min~ • Wes•, R a>ruu and per min-

c t:w.Ee 
150 15 min . 2,000 300 0 10.00 Dem-er, CQlo. Springs , .75-1.00 

Pu~hlo per min. 
100 hrs. 2 hrs. 1,600 so 100 7.-o .75 M:mluttnn. Kll.I1. . Kansns .75 

' . Om::J..hn, Lincoln , one w aY 
W'icb.i tn. etc. .50 

round trip 
1,600 10 min. 20,000 1,500 S.OOand Thro.u;;.hout S. Dakota. .60 min. 

t o 1 hr. 10.00 W e:,"tern Minn.esota and 45.00 hr. 
Imm 

500 40 min. 20,000 350 500 - .oo nn nn.e. Lewist on, Se:1t- .30 
10.00 tle, Kn.lispel, Eureka, 

H e=, Gret~t Falls, 
M:Gsouh, Wenat chee, 
Col.fu.x 

6,000 10min. 200,000 1,000 to.OO Los Angeles, Ya&emite, .50 to 
Por thnd, Reno, etc. 1.00 

500 10-15 7,500 500 0 10.00 Chlmgo. E v-anston, Mil- .60 
m.in. w ukee 

215 10 min. 5 ,000 153 5.00:J.Dd Anywhere; cross country .25 
10.00 

1,100 12 m in. 13,000 1,250 10.00nnd T nmpa, Cle:uwater, Pen- 1.00 
15.00 sncoh less 10% 
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TA.DLE NO. 

S hop and 
Nomt of Company Address Air Pori Facilities Rc~a ir Equipm~nl 

Pae~/ities 

Wittemnnn Aircraft Corp. Hasbrouck H eights, Field 5000 X 8000 ; 800 Complete SD.H .~ {OX.5 ) 
N .J. acres; ha ngars facto ry 

and nsscm· 
bly fl oo r 

Wood & Gallatin 2620 Main St., Du(h.lo, I S.J .-1 {OX) 
N . Y. 1 S.J.-t (W. 150 b.p. ) 

C. B. Wrightsman Tu.lsa, Okla. Field (Curtiss Southwes t 2 S.V. A. -9 
Airpb.ne Co. ) I. S.].-1 (OXX l 

Total Operators, 125 T otal term inn.ls , 146, in- Between 500-600 
eluding 116 land, 30 
sea, of which 16 were 
p ubl.ic 

K.EY TO AIRCRAFT AND ENGINE TYPES 

J\nuoLANES AND SEAPLAHES 

A., A.-Navy, A.-Navy-H. S. and A.-39-JJ.; Aeromarine P lane & llfotor Co., Keyport, N. ]. 
An.; Ansaldo; Ansaldo Co.; 65 Bro:1dway, New York City. 
Balilla Racer; A=ldo. 
B., and C.' L-4-S.; Boeing Airplane Comp:my, Seattle , Wash. 
Bille Bird, Ashmusen Aeronautical Comp:1ny, Omaha, Nebr. 
Br. Bomber ; Dreguet . 
Br. and Bullet Monoplane; Bristol. 
Camel; Sopwith. 
D. H.~ and D .; DeHaviland. 
D. Specia l; Earl S. Daugherty, Long Beach, Cal. 
F.-3 Monoplane and C.-2 Biplane; Netherlands Aircra ft Mfg. Co., Fokker, New York City. 
F .-40 and Sport F; W. Wallace KeUett, representing Fl. and M . Furman. 
J.L.-6 and J.L.-12; ]. L . Aircraft Corporation, New York City. 
J.N., Can. J.N., S.J. , J .N.-4-D., ].N.-4-C., ] .N .-4-H., D. Pusher, Navy Racers~ C.T. Monoplane, C. 

Scout, Oriolts, Scaf:ll/1~ F. Boots; . Curtiss Aeroplane & M otor Corp., Garden City, Long Island, N. Y. 
K.T. and O.W.; vayton Wr1ght Company, Dayton, 0. 
T".H., L.A.K.; Longren Aircraft Corp., Topck:1 , Kan. 
L .S.; Lincoln Standa.rd; Nebraska Aircraft Corp., Lincoln, Nebr. 
L.W.F.; L .W.F. Engineering Comp:llly, CoUege Point, N ew York. 
N.28; Nieuport. 
Orenco; Ordnance Engineering Corp., Baldwin, L . I., N.Y. 
P. Special; Earl S. Daugherty, Long Beach, Ca l. 
P.S., Pacific Sta.nda rd; Pacific Aeroplane & Supply Co., Venice, Cal. 
R.B ., Remington-BurneUi; Vincent J . Burnelli, Amityville, N.Y. 
Sp. Sport P lane; Lawrence Sperry Aircra ft Corp., Farmingdale, L. I., N. Y. 
St., Sturtevant; Sturtevant Aeroplane Company, Hyde Park District, Boston 36, Ma55. 
S. V. A.; Ansaldo. 
Swallow; E. M. Laird Company, Wichita, Kan. 
T.M., Thomas-Morse; Thomas-Morse Aircraft Corp., Ithaca, N. Y. 
U.E. ; United Eastern. 
V., Walter T. Varney, San Francisco, Cal. 
504-K.; British Avros. 

, . 
. , 



I -Continued 

Charge Accrage Cr.n¥go per Cluugo 
Total No. DuraJi.on oj T G-fal P a.ut'TJgf:TS Lbs. uf horJ path. of Opa.UU.g Tm·ilory ta Milo 

P/ighls Plights Mi.IL.ago Carrid FreiJnl Fit/H Frei:shJ ntc-city 

500 20 min. 7,500 ()() 0 d"'"on- R nsb:roud He:~hts "~c:i 
to 3 ilrs. stmtjon '\ ns:hington; b.nm 

Rcights !Uld Mineo!:> 

1,500 20 min. 50,000 1,600 $1 0.00and .EAs e:m silltes, betw-een 
15.00 New York d Fl rid.n 

:Wmin. 25,000 50 0 0 

- --
130,736 2 1 2,907,.U5 122,51 123,221 9.00 .33+ 

-

At:RS1llPS 

Pony Blimp; Crl>odyc:u- Tire & Rubber Comp;1ny, Akron , 0. 

Ao. ; Aoza.oi. 
Dd.; Beard more. 
B. M. W.; ]. L. Aircraft Corp., N .Y. Ci ty . 
D D .• ; De.n.~. 
CL; Clergct. 
Go .; Gno me. 
H.S.; H.S. A-SA; Hall Scott Motor Car Co., Berkeley, Ct\.1. 
L aw. ; Lnw·mnce Aero-Engine Corp ., Farmingdale, L. I ., N.Y. 
LeR.; LcRhooc. 
L .- l2; Liberty; Packard Motor Car Company, Detroit, Mich. n.nd oth=. 
Mer.; Mercedes. 
OX, OXX, OXS, OX:X6, K.-6, C.-6, V2X; Curfus Aerophn 

L. I.. ·. Y. 
SaL. ; Sa.lmson. 
Stu:r. ; Sturtevant Aeroplane Com,pnny, Hyde P a.rk D istrict, .Bostan 36, M 
S.P.; Siddcley Puma . 
S .V.A.; Ansa.Ldo . 
T.M.; Tbornns-Morse Aircraft Corp., l thacn , N.Y. 
W .; Wright Ae.ronnuticnl Corporation, Pntersan, N. ]. 

Ca . G:u ea City 

(T he a bove is based upon statements made to the M nnufm:turelS Ai.n:::mfi .~n. Inc., and 
the Aeronautical Chamber oi Commerce of America, Inc., in respome t ~= · -s=r • nll known 
operators of aircraft. No opportunity has been n vnilabl.e to deLCrm.ine the = ·-:>.cy thr ini · n 
nod no responsibility is taken for tbe dn tn e.~cept for the = with which !.he 0;;:= a:ui fttct.s are t:e­
ported nod the manner in which the summary is present ed.) 
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CHAPTER II 

CAPITAL-TERMI ALS-REUABILITY- lEEDS \NHICH CAN BE 
MET THROUGH AEIUAL LAW-ANALYSIS OF HAZAl D IN 
FLIGHT 

THREE clefic i n ics operate to the serious embarrassment of 
~merican a via ti n- meao·er capita_! , i I_l ~u ffic i ent termina I. facil i­
ties and popular doubt a to reliability. The correctiOn of 

these deficiencie. and the consequen t opportunity for the rapid 
growth of aerial tran spor t depend upon Federal recr ulation and 
reasonable control through an erial Code. 

The writer in C 01'n.me1'Ce NI onthly, referred to in the preceding 
chapter, observed : 

"Wise regulation may be expected to g ive a certain s tability to the air 
transportation industry essentia l to any in dustry which must appeal for credi t 
and for investment capital. Until thi s is attained air transportation cannot 
be said to be on a business bas is. From whatever point of view the subject is 
approached, the conclusion is inescapable tha t the enactment of an a ir law 
is the first essential step toward the development of commercial aviation in 
the United States." 

The experiences of the inland waterways and the railroads in 
either burdening themselves with huge terminal debts, or in strug­
gling selfishly for the exclusive control of available sites, a control 
which meant private monopoly and this, in turn, public burden, point 
the way for the sound economic treatment of the air port problem. 
The establishment of common terminals for the encouragement of 
all aviation, and for the national security in time of need, is a public 
responsibility, which, if neglected now, will invite difficulties within 
a few years similar to those in which the waterways and the railways 
now find themselves. 

At the close of 1920, operating reports showed the existence of 
128 terminals of all classes, of which 5 were in Canada, and 3 others 
devoted to airship experiment, leaving a net of 120 in the United 
States. Of this number, probably 20 could be classified as seaplane 
bases. 

At the close of 1921, the operating reports showed a total of 146 

air terminals, both land and water, within the United States. All 
were for heavier-than-air-craft. This is an increase of 26 over the 

32 
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preceding ) ear. Of the total number, 30 were c.Ias ified as seaplane 
ba e . i.xteen of the 146 were publicly O'\\ned or controlled. 

D pri' e the rail and ocean carr.ier of depot and docks, and 
operati n mu t ea e. \ A, ithhold terminal from the er ican air-

raft i11du try, and aerial tran port can ac.l1ieYe nei ther size nor 
r lictbility . The I4 terminal reported availalle to commercial 
a ircraft in the njted tate repre ent the facili ies fo r 6oo machines 
w ithout re!!ard to geo!!rapb ical or bu in - requiremen . The \VOn­
der .i that there ha been o rnuch paid flyin from o few fields . 

The irway ection of the ir ervice, under Captain 
Burd tte \ ri o-ht and Captain t . Clair tre t,.!. i in the ab ence of a 
centralized ci,·i1ian authority f un tionino- on behalf of commercial 
avia t ion endeavorin cr to encou raae the dev o ment of our air termj­
nals. The irway ection rei) ing on volu a · · local reports, is 
takin a cen us of avail able ites ( ee Appendi." an i provirung 
pra t ica.l con truction and fl y ing advice to municipatitie and to pri-
ate enterp rise. 

On Jul y r 8, 1921, an A ir Law con ference wa held in the office 
of ecretary of Commerce Herbert H oo,·er. It was par ti · ated in 
by repre entatives of the Aero lub of America, the l\Ianufacturers 
A ircraft OCiat10n, a6onal ·rcraft nderw~i ~ A -ociation 
and the Society of A utomotive Engineer . Practi Uy the first 
inquiry .r 1r. Hoo er made, after listen inu to a -ratement of the 
general si tuat ion, '·as whether the mo t uraen nee fo r r~oulation 
was the protection of public life and property and a bj- request , the 
Manufacturers Aircraft Association, and la er the - eronautic:al 
Chamber of Commerce, conducted a survey of hazard in unregulated 
flight, which is presented in ful.l in this chap er. 

As a result of this conference, a bill wa 
operation of the \ Nar, Navy and Post 0 ·ce r 

ational Advisory Committee for Aeronaut" - and j ~odu ed by 
Senator Wadsworth ( S. 3076; see Append ix) . bill pa ed the 
Senate and at the time of publication wa bef e the Ho :> orrliiiit­
tee on Interstate and Foreign Commerce. It m-i - f the regu­
lation of aircraft engaged in interstate and foreig-n o mer e and fo r 
the establishment of a Bureau of Civil Aeronauti in e Department 
of Commerce. Its enactment will gi•e the a sur e of legality 
which is necessary before investmeru capital e attracted. It 
will make possible the systematic e tablishmem oi terminals and, 
perhaps most important of all, v·ill remoYe e 1 ·t vestio-e of fear 
from the mind of a public only too vividly .imp -sed with the perils 
of uncontrolled flight. 

Following is the report made to Secretary Hoover: 
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TABLE NO. II. - ACCIDENTS REPORTED BY 125 ESTABLISHED OPERATING COMPANIES 

Cause 
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Fatalities Injuries ;;l ~ ~..:; ~ 
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"" ------------------
1 1 Ignition. 
1 1 Into spin at 1500 feet. 
1 1 Faul ty fitting on fin; spun 1800 feet . 

1 1 1 Field, buildings and blimp dest royed by cy-

1 
clone a.nd lightn.ing. 

1 1 1 Lost way, gas gone, no fie ld. 
1 1 Lost control stunting. 

1 1 l\llotor cut out on test fligh t. 
1 1 Side slip close to ground . 
1 1 Control stick buckled. 
1 1 Mecbar1ic loses fingers in engine . 

1 1 1 Ships collide whi le stunting. 
1 1 Passenger stepped into propeller. 
1 1 Parachute jumper drowned . 

1 1 Slight. 
1 1 1 Wa ter in carburetor, forced landing. 
1 1 Pi.lot hit by propeller. 
1 1 Ship caught fi re at 1400 fe et, pilot prevents 

passenger from jumping, and then makes 
perfect landing. 

1 1 Side slipped i.nto rough fie ld. 
1 1 Arm broken by propeller. 

1 1 Intox.icated man walks into propeller. 
1 1 P ropeller strikes mechanic. 
1 1 Night tJying. 
1 1 Man's leg broken by propeller. 
2 1 1 Field too small, ba.za.rdous. 

----------- - - - --- - ----
6 21 2 1 0 5 7 2 1 3 3 3 1 
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"In prepa ri ng the data, the worst obstacle encoun e.red m research and 
analy is was the lack o f offic.ial machinery \vith which to obtain thorough 
and a uthen t ic in formation. Two cour es were open--conlidential data ( as to 
iden tification) from the e ta blished companies maki11g operating reports; and 
press Storie , cover.ing the general fi eld . It i important to state at this point 
and to bear continua lly in mind that the press stories ( with the· e.'ception of 
less than half a dozen fatalit.i e r efer wholly to the gyp y flier and thus 
prove conclusively t ha t the uncontrolled iti nerant pilot ncounters and causes 
most of the danger in Ay ing. 

' ne hund red twen ty-five establi shed companies operating soo to 6oo two­
and three-place machines, made 130,736 fl iabt , covering 2907,245 miles and 
carrying 1 -- 51 2 pa e.nge rs in the twelve month Oct. 1, r~Oct. I 1921. 

In making the ir r eports, these companies seemed careful to itemize aH forced 
land.ings, crashes, etc. Yet t.he number of ac.c:ideJJts .in which persons were 
ki ll ed or injured tota ls but 24· 

Srx REQU ISITES FOR S \FE F LYI.t'-:G 

"Experience has taught that, in safe flying, tb e are the following 
r equisites: 

"r. A machine sound, aerodynamicaiJy and structu rally. 
" 2 . An engine of sufficien t power and which operates satisfactorily. 
"3. A competent, conservative pilot and nav igator. 
"4- Air ports and emergency landing fie.Jds sufficiently close together to 

insure gliding to safety. 
"s. - 1ation-wide weather forecasts spec.ializ d and adapted to the need of 

flyers. 
"6. Nation-wide chart of air routes. 

'Table No. 2 illustrates the causes to which the-~ accidents are attributed. 
Of the six fatalities, three were due to stuntin . ·o gr s carelessness 
on the field, and one to storm. Not a single person, pas enger or pilot, lost 
his life in straight commercial flying. And with Federal regulation, controll­
ing stunting and enforcing proper field policing and pro tion, it is be­
lieved certain most of tl1ese fat ali ties could ha,·e been a\·o.ide<L 

"T here were 21 persons injured in the 24 accidents. As the table shows, 
these mishaps were due to causes which could hav b eo removed by Federal 
r egulation or supervision,-had landing fields, ai.r r utes and weather r epor ts 
been fully available; had the field help been more disciplin d: had the pilots 
been more alert through consciousness of licens r -p nsibility and had 
ther e been strict inspection of aircraft, engines., ac essori and supplies. 

"These deficiencies, as compared with the requisites for afe flying, will 
be more carefully discussed later, when the case o£ the irr spons.ible itinerant 
is taken up, for it is he, rather than the establi~hed incorporated company, 
that demands control. 

122,512 FLEW; N o T 0!\'E K ILLED 

"Yet, even conceding the foregoing, it is found that du.ring twelve months, 
soo to 6oo co:nmercial aircraft made 130,736 ftights. tra,·eling 2,90i,245 miles, 
carrying 122,512 passengers (men, women and chi ldren) without a single 
fatality in flight. 



AIRCRAFT YEAR BOOK 

"Out of these 122,512 people, only 2L were injured in flying and in ground 
accidents, combined, or a ratio of 

o fatality to 130,736 fli ghts, and 2,907,245 miles flown, and 
I injury to 6,701 flights, and 138,440 miles flown. 

THE CASE OF THE GYPSY FLIER 

"It is estimated that, during the calendar year 1921, 1,200 aircraft were 
engaged in civil flying in the U nited Sta tes and that these fl ew 6,500 ooo miles 
and carried 250,000 persons. Th ese fi g ures are approximate and include both 
the itinerant and fixed . base fl ying. fa ny press r eport s may be inaccurate 
and unfair as to causes , but they afford the only available index into the 
comparative safety of the total aeria l activity. 

"Table No. 3 shows that II4 accidents occurred, not including those that 
involved Government-owned aircra ft. Two of the 114 occurred in January, I 

in February, 2 in March, 6 in A pril, 16 in May, 13 in June, 13 in July, 28 in 
August, 16 in September, 8 in October, 8 in ovember and 1 in December, 
progressing and diminishing as the fl ying season advanced and waned. The 
accidents were reported from all parts of the United States-30 being in the 
East, 43 in the Middle West-( which has most of the machines, and, generally 
speaking, the best natural landing fields) and 41 in the Far West. 

WHAT CAusED THE AcciDENTS 

"The II4 accidents resulted in death to 49 persons and 1!1J ury, more or 
less serious, to 89. In 48 instances there were no casualties. The 49 lives were 
lost in 33 accidents and injury to the 8g persons was caused in but 42 accidents. 

"Each of the II4 accidents recorded was caused by deficiency in one or 
more of the six necessary requisites for safe flying. Forty-nine were at­
tributed to the pilot, perhaps through carelessness, perhaps incompetence, per­
haps bad judgment combined with other factors. There is no doubt that a 
good pilot ·can guide a poor machine to safety with greater chance of success 
than a poor pilot can operate a first-class craft. Therefore, at the very top of 
the list of Governmental needs we place the Federal examination and 
licensing of pilots. During the war rather more than 17,000 young men 
were trained to fly. The knack of flying cannot be retained perpetually 
without practice, nor can it be maintained at a high degree of competency 
without regular examination on a common standard for all flying throughout 
the United States. The same is true of aerial navigators. Both pilot and 
navigator (many times they are identical) are of equal importance in safe­
guarding the lives of travelers by air. 

INADEQUATE LANDING FIELDS 

"Twenty accidents are attributed in whole or in part to inadequate landing 
fields or to the total lack of terminal facilities. Here is a duty directly 
imposed upon the Federal Government. During the war the Army and the 
Navy acquired many terminals, most of which have since been abandoned. 
The fragmentary remainder has been slightly added to by the Air Mail, 
municipalities and private enterprise, but the United States is today woefully 
lacking in air ports for even the 1200 craft in operation. 
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TABLE NO. III. - CHART OF AIRCRAFT ACCIDENTS, FROM JANUARY 1 TO DECEMBER 31, 192 1 
(Prepared for the Secretary of Commerce, by the Aeronautica l Chamber of Commerce of .\ mcricn, Inc., SOt Fifth Avenue, New York City) 

Causos 

.; 
... <3,51 ~ .: " t::l~ 

~ Num- 1 ~~ ~ .., 
"' ber Da.le Localit.y , ,. .;. · .~ \l 
"' 5 Remarks 

~~ "' .. ~ ~ :i ·~ 

:;~ 
'l::- :: I.) c<j "' .. .§ i; ~ ~ ~.to E .2 "' ·~ :!~ '1:l 

~ "(«. 
~ -!:! 1:l · ~ ~ ~ " ~ "" ~ " § ::: ... t.. ';:;. -~ ::! .., ... 

" " ~ " (;) 1:3 d :::; ~ ..:: 0., '-'. --4 --4 «. «. - - - - - - -- - - - - -- --- - - - -192 1 
Seaplane cnuglu fire nod crnshcd to ril•e r; cuusc of [,rc unknown I Jan. 9 Tiptonville, Tcnn ... . .. 2 I 2 Jan. 21 Macon, Ga .. .. . . .. . .. 2 1 
Forced to land nca r stree t; li ves endangered; regulat ions nnd 3 Feb. 19 Portland, Ore .. . . ... .. 3 1 1 1 

emergency f1cld locking 4 Mar. l 3 Jacksonville, F la ...... 1 I 1 Seapla ne lauds on bench and It ills wo mnn ga thering sh.ells 5 Mar. 20 Cloquet, Min n .. ...... 2 1 1 1 Flew into snows torm; cos ine trouble; tries to lnod on 1ce 6 April 2 Bridge vi lle, P n . . . . ... . 1 1 Stunting 7 Apr il 20 Hammonton, N . J . . .. . 1 
{Series of th ree nccidcnl.8 within mon th; probably old plo.ne, 8 H I( 

1 
\1 " " 1 en rclessnCJ!I 

10 April 23 Council :nluiis, In . . ... 1 lnodequnte termin.nl fncilitics 11 April 28 Hen ttle, 'Nas h . . .. . . . . . 1 J3ad tnke-orr wilh seap lane 12 May 5 Linco ln, Ncbr . .. . . . . .. 1 I Stun dog 1.J :May 7 W n.ukcgCLll , LJ1 , .. . . , . . . 2 I Scanlnnc crnsbC! In to lake 14 May 7 Hlchmond, Cu i. . ... ... 1 I 1 Ons tnult bu l'llls ; forced londlng on ntblcllc fi eld durlog mee t 15 Muy 8 Ahilenc1 Texas .... .. .. 2 1 1 l(j MtLY 11 Sunupomt, !drL . .. . . .. l InudequnLc fi eld 1.7 Muy 12 Ulien, N.Y ..... . .... . 1 Hod lnndiJI!I; scn~lo o c 18 Moy 13 Sn ndrroint,lun . . . , .... l 1 Probably potJ r pi o tin ~ ; nl lenTtcd lo turn wb.ilc too low 1.9 .May JS C; rand (~ lanu , Ncbr . . . l. 1 1 1 Stunting : f.ll crs c.ras h 111 miu·a r 20 Mny 20 Paterson, N . J ... . . . . . 2 1 1 1 Jun.k mac hine; wca Liwr-worn ; gross neg lec t ond dcfi nncc of 
May 22 moo.m.ington, Ill .. . .... snfet)' nil es 2J. 2 1 Engine reported to have sta lled 22 May 24 Chicago, Ill. .. .. . .. . .. 2 1 Englno reported to hnl'c st., li ed 23 May 27 Nogales, Ariz .. .. .. . . . 1 1 Prohubly due more to f1 eld thnn pilot 24 May 27 Augusta, Ky . . . .. .... . t 1 Reported" air pocket''; proba bl~ poor pi loting 25 Muy 28 Minneapolis, M um . .. . 1 1 Probable combmnlion of bnd juc s ment nnd poor fi eld 26 May 29 Mil waukee, Wis . . . . .. .. 16 I 1 Plane cmshcs i.nlo srnnctslnnd; nttcmptcd cho.oge from auto to 

plane 27 May 31 Portland, Ore . . . ... .. . 3 1 P lane !lies low and slowly to toke movlC! of motorcycle rnces; 
!nils 28 June 1 Hackensack, N. J ... . . . 2 1 1 

I I 
Plnnc reported in bad condi tion; lack of inspection 29 June 3 Dothn.n, Ala ......... 'I 

I I 1 Crowd su.rgcd outo field; pilot wrecks plane to save people 30 June 5 Garden City, N.Y . . . . 1 Stunting 
l 
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Date Locality 

June 5 Salisbury, Mass ... ... . 
June 5 Huntington Beach, Cal. 
June 12 Broadview, Mont. .. . . . 
June 12 Ononomowoc, Wis ... . . 
June 19 Moline, Ill. ... . 00 • • • •• 

June 20 Troy, N.Y .. .. .... . . . 
June 23 Sandpoint, Ida . . .. . . . . 
June 23 Atlan tic City, N. J ... . 
June 24 Seattle, Wash . 
June 30 New Albany, Ind . . . . .. 
July 1 Elmira , Wash .. . . 00 • • • 

July 4 Choteau, M ont. . . .. . .. 
July 7 North Bergen , N: J .... 

July 7 Brooklyn, N . Y . .. ... . 

July 14 Modesto , Cal . .. ..... . 

July 21 New Y.ork City . . .. . . . 
July 24 Washington, D. C .. . .. 
July 25 San Francisco, Cal. . . . . 

July 28 Choteau, Mont. . . . . . .. 
July 28 ~Ionroe , \Vash .. . ..... 
July 30 Denver , Colo .. . . .. .. . 
July 30 Pawnee, Okla . . ...... . 
July 30 New York City .. . . .. . 
Aug. 1 Montgomery, M ich .. .. 
Aug. 3 Bristol, Vn ... .. . . . . . . 
Aug. 6 F orest Park, lll .. . .... 
Aug. 8 Los Angeles, Cal . . . ... 
Aug. 8 Petaluma, Cal ... . ... . 
Aug. 8 Redwood City, Cal .. .. 
Aug. 9 Bozeman, M ont . . .. . . . 

1l 1l .. <; "' ~ 
.. -;;; 
·~ i;: ~ .... 

-- -- -- - -
1 
1 8 1 

1 1 
1 1 1 

1 
2 1 

1 
1 
1 
1 
1 1 

2 1 1 
1 1 1 
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4 1 

1 
1 1 1 

1 

1 
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1 1 1 
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TABLE NO. III.- Cott#mted 

Causes 
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<; ~R: .!; E ~ " 
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..... ~ "" .!: "' Romarks 
":: :: " ~ 

~~ 
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- -- -- -- -- -- - - -- - -
1 Stunting; p:uachute drops into se:~ 

1 1 Machine reported stunting; fnlls into crowd on bench 
Probably bnd judgment; tumcd too low 
Hit tree land ing ; probably bad judgment and poor fie ld 

1 Reported magneto trouble; noticed but i.gtwred by pilot 
Probably bnd judgm ent; crnsh into Hudson River 
Inadequate fie.ld 

I i\•fovic ac tor thrus ts hand into propeller 

1 P robably inspection 
1 Lnckiny route, fliers los t way; no identification on towns; no 

ficJc ; bad landing 
1 Crowded field; plnue crashes into motor cnr taking orr 

Gypsy fiiers land on rncc trnck where children were play ing ; 
propeller beheads 7-yea r-old boy 

F lier ca rry ing passengers ove r marshes ; lack of illSpection fo r 
machine and cxn.mination for pilot 

1 1 1 P lane crushes, strikin~ hig h voltage wires ; exac t causes un-
known but bel.icvc to be due to lnck of proper inspec t ion 

1 1 Engine or accessory t rouble en use-s forced landing 
Plane stalls 

1 P lane ove r city ; forced to descend; lands i.n street , crashing in to 
trolley cnr 

Bad takc·oli; second accident in mont.h; same pilot and plane 
First flight ; bad judgment; no iuspection (senplcwe) 

1 Pln.ne rncing with passenger 
1 Stunt flymg 

Bad landing in senplaue 
Lack of inspection probably 
Lack of i.nspccllou probably 
Evidently bad ta ke-orr 

1 Struck b>' (lropcllcr wh i.lc cranking 
1 Pilot stuntmg at low nllitudc when pla ne htlls nod burns 

1 Improperly adjusted propeller; forced lnndu1g by senplnue 
1 E vidcnU)' bad lnuding 1 
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Date Locality 

Aug. 10 
Aug. 11 

Claysville, 0 .. . ... .... 
Livingston, Mont. . ... . 

Aug. 11 Mason City, Iowa . ... . 

Aug. 11 Iowa Fa lls, Iowa .. . . .. 
Aug. 11 I owa Fa l.ls, Iowa .. .. . . 

Aug. 14 San Fnmcisco1 Cnl. .. . . 
Aug. 14 Stoughton, W1s .. . . . .. 
Aug. H JJ cll i.ugbam, Wash . .. .. 
Aug. 17 Pni rmont , MJnu .. . ... . 
Aug. 18 Richford, Ill . . . . .... , , 
Aug. 19 :Pres ton, Minn . . . .. . . . 

Aug. 1f) I?orndufQ, Was l1 . .... . . 
Aug. ZO New Oricltnn, Lo.. , . . .. 
At1g. 2 1. Rockford , 'fll. . .. . . . .. . 
Aug. 21 l:i lrnn< Ci ty, Lr~. .. .. . . .. 
Aug. 21 Chetek, Wfa ... . . .. . . . 

Aug. 23 S,en Isle City , N. J- •. ,. 
Aug. 24 },r,ton Rap iris, M 1cb •. •• 
Aug. 25 Winona J, nko , lud . .• .. 
Aug. 27 Yuqulna, Oro .. • . .. .... 

Aug. 28 P hiladelphia., Pa . ...... 

Sept. 2 DeeviUe, TeE .... . . .... 

Sept. 2 Co.mden, N. J . . .. . .... 

Sept. 4 Anaheim, Cal. . . .. . . .. 
Sept. 4 Athens, Ore . . . ... . . . .. 
Sept . 4 San Francisco, Cal. . . . . 

-g 11 
~ ~ " ~ 'E' 
~ ..... 0.., 

- -- - -
2 

1 

2 1 

1 1 
1 
I 1 

1 
2 

1 1 
1 

1 
2 

I 

1 
1 

2 1 

3 1 

1 1 

2 1 1 

1 1 

TABLE NO. HI. - Conti tw ed 

Ca uses 
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<o" " ~ C)~ ... .. " ·~ ~ d ~ ~ 

~ " 5 -.: 
Rc111orks ~ tlo') - ~ .. " "" " .:: ::J a: c<-~ ~ ~ " ~~ 
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..qt:3 ..... ... -;; :!2 ~ - :J ~ ~ C) ~ c g " :::: :; t:. <o 0 ~ " s ~ ~ 

"" "" c::.. lJ lJ - - - -- - -- - - - - -
1 Tire c.'>plodcs on take-orr : ev idently poor fie ld 

1 Gypsy fl ier crnshcs in Yellowstone Park; lnck of route and 
probably ca relessness 

1 1 Accident caused by attempt to cbnnuc illnocs in nir; mac hines 
cmsh 

1 Dad take-o rr lor stu nt fl ight 
J Plane has forced landing, a ttempt ing to fi ll place of preced ing 

stunt fl ier 
1 Little girl kill ed: lather, pilot, hurt , in stuo t flight 

Poor f10ld and bnd Luke--o rr 
Overloaded machine; poor fi eld; bn.d toke-orr 

1 Plane cmshcs io to la ke duri ng s tu nts 
1 Parn.chutc ju mp in stun t fl if( ht 

1 Vrounblf, lack of iospcct ioo of cnac!Jiuo, nod l.nc l- of cxnmiunlion 
o[ g' o t 

Proua ly poor fi eld and bnd Judgment 
"Homc•mnd~" rdr·plnno, with negro pllnt , sldkcs t ree ta k in~·o fi 

J Stunt fli c.t I nils In aUcm~t I.IJ chungc from motor cn r tn p 1\0C 
J floliovcd p~.sacngcr In ter ercd with controls du ring flight 

J. flin ~rn nt plnnc wi thout benefit of route or omcrocncy lond.ing 
fi eld 

'l'breo narrowly l'l!Cii PO druwnlnl]. throu.s lr low !Jying over sea 
ProhniJ iy bod take--o tT and noor Judgment 
Student pilot nrobnbly to blnmc . 1 Eo~ inc of suaolinc lruck permitted to ru n while fuel is 11lnced 

tn f lnnc; pluoe hurn.s . . 
One o vlcllrns n chl,lrl; gn~ tonk r~/'or t cd empty. hnndlcn pJJing 

pilot; coroner thm ks /'I lot was II 
Attempts to fl y plnnc t1nt hnd been ex posed to weather lor 

months ; crnshcs and burns , , 
Pilot hnd just bought plane; forced to lund ; Oymg over c1ty; no 

fi eld; crrtsh 
Probably poor fie ld nnrl bnd judgment , _ . 

1 1 Oil lead brcnks. forcing lnnding; no ~outcs. lor mter-c1ty O ~e r 
1 Spectator runs in front of plane landmg; p1lot wrecks 1t to snve 

life 
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112 
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Date 

Sept. 6 

Sept. 7 
Sept. 7 
Sept. 7 
Sept. 8 
Sept. 11 
Sept. 12 

Sept . 24 
Sept. 24 

Sept. 24 
Sept. 29 
Oct. 5 
Oct. 6 

Oct 12 
Oct. 14 
Oct . 23 
Oct . 24 
Oct. 30 

Oct . 30 
Nov. 4 
Nov. 6 
Nov.11 
Nov. 18 
Nov. 20 

Nov. 22 

Nov. 27 
Nov. 30 
Dec. 4 

Locality 

~ ""' ~ -~ "' ~ 
~ ~ f< .... 

-- -- -
F lint , M ich . . . . ....• . . 

Summouut, N . M . .... 1 
Norfolk, Va ... .. . . . . . . 
Monmouth , Ill . . . . ... . 1 1 
Santa Fe, N. M . . . . . . . 1 
I efferson Heights, Ill ... 
Croton, N . Y . . . •. .... 1 

Bemidj i, Minn . . . •... . 2 1 
Uniontown, P a .. . ... .. 

Okla homa City, Okla . .. 1 
Kamiah, Ida .. .. ... • . . 1 
Farley, Ia . ... .. .... . . 2 
South Bend, Wash . . . . . 1 

Pinole, Cal . . ......... 3 1 
Revere, Mass .. • .. . .. . 2 
Boise, I da .. . .. . . . . . .. 
Long Branch , N . J .. . . 1 
P hiladelphia. P a .. • .. .. 1 1 

Ft. Dodge , I a ... .. . . .. 
Omaha, Nebr . . .. •. .. . 1 
Omaha, Nebr ..... .. .. 5 I 
San F rancisco, Ca l. . ... 2 1 
H addam Neck, Conn .. 1 2 
Seattle, Wash . . . • •. . . . 1 

Spokane, Wash ...... .. 1 

1 I 
Los Angeles, Ca l .. . .. . 1 
San Diego, Cal. . . .. ... 1 
San Francisco, Ca l. . . .. 1 
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1 Girl doing" dnncc of death'' on plane a t night , sli ps, but pil< 
maneuvers pla ne to save her 

1 Stunt flier runs out of gasoline nt low a ltitude 
1 Girl s tunt Oier falls into creek 

Old machine crum ples in a.i r , kil ling pi lot ; lack of inspec tion 
Three nea rly ki ll ed when pil ot forgets to fi ll fu el tnnk 

1 Oil lead breaks , blind ing p ilot , forced lnnding ; plane wrecked 
Probab ly lack of ins pection; engine t rouble compels scap lnr 

with 9 on bonn! to rn n.kc forced lnoding 
1 Pi lot stunting when crus h occurs 
1 Stunt fli er kills eng ine fe w feet over rnc ing motor cn r nn 

crns hes 
d 

Stun t f.lier killed t ry ing to chnnge planes in nir 
1 Stunt Oier strikes hig h voltage wires 

1 Planes co ll.id e on la nding 
"Homc·mndc' ' scnplnoc cms hes into river; lnck of cxn mi.onlio 

and inspection 
Cows turn ed into landing field, so p!nnc cras hes into bnckyn r 

1 Plane collapses whi le s tunting 
1 I mprope rly ad jus ted prope ller cn usl-s crn.s h iu t.n.ke-o[i 

1 Girl stun t fli ~ r dies trying to leap from motor ca r to plane 
1 Ins truction airpln.ne fli es over congested n.rea; hns force 

n 

landing 
1 1 fnt cr-c ity fli ers have no rou te guide ; probably luck of iuspcctio 

I Pa rachute jumper drowned 
Probab ly bnd ln kc-o[i 
Poo r judg ment in tnke·oiT 

1 1 Lack of wea ther an d route data ; seo plunc hi ts tree in fog 
1 Lack of weather repo rts ; seap lane flies iuto blinding snow s to rr 

nnd is wrecked 
1 Mechnnicin.u breaks nrm cranking eng ine; plane used o 

ambu.ln nce 
1 Racing a t very low a lt itude 

Field nea r bny; bad trLkc-ou; p lane p!u.nges into wa t er 
1 Pnrachutc jumpe r loses grip 
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NoTE-
Mar. 2 Pensacola, Fla. 

Navy Seaplane sideskippcd to 
beach, killed 5 bathers. 

May 28 Army Ambulance P lane crashed 
at Morgantown, Md.; 7 kiUcd. 

RECAPITULATION-
114 Accidents 

49 Fatalities 

89 Injuries 

tlu e ''O 

January .. .. . .... . . . • .. . . . ... 
February ....... . . . .... .. .. . . 
March . .. . . ... .. ......•.. . .. 

U;~':::::: :::: : : : : : :: ::::::: 
June . .. ... .. •.• .. , . ........ . 
July .. . .... .. .•..... .. ...... 
August. .... ......... · .. ··.·· 
September ... .. .. . . . . • .. • .. . . 
October .. . . ... ... ...•... .... 
November .. , .. . . . . . . • . .. . . . . 
December ... , ... . ...•. . . . ... 

2 
I 
2 
6 
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1 
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] 1 il r, tinH . . . ,, ..•. , ....... , . .• .••. . . , .. . .... ,, ..... ,. ,.. . . .. . 4? 
Punr f•tclds or f, (L~k r, f Them . , .. , , . , , , .. , .•.. , , , , . , , . .... , , • • 20 
T~a.ck or Wcatltor lJuLa .... .• .• •• ' • • ' ' I.' •• . •. '' .• '' '. '' •• . '... 4 
J.ru:k /Jf .Ruuto 1JMn 11r Jllylng J.lmllnltons . , . . .. ,,., .. • , . , . ,,, .. HJ 

{

!•'rtu lty Cruft .,, . . •.. ,, .. , ., .... . , .. , .. , .... , .. ,. 4 
!nspect!rm Faulty ]' ngine, .. . .. , . , , , , .. . .. . , . , , . , , . .. , . . , , , 9 

l?nulty Au;essory .• . . , ...•....... .. . . , . ...... • , . . Q 
Stun ling ...... . ..•. .•. •. , ...•. . , , ..... .. .... , .. , .. , . . . . . . . . 2Q 
Coll l~ion in Air .. .... . . .... ... . . . , .. , . . .... , . . , , . , . . . . . . . . . . . 2 
Carelcssrtess on Field . ...... . ..•.......... . . , . . . .. , . . . . . , , . . . 8 
Unknown ..... , ... . , ... . ............. . . , .. , ... . .... ,... . . . . . 8 

STATES-
EASTERN: 

Alnbnmn .. .... .... .... . • ..... .. 
Con necticut. .. .... . ............ . 
Distri ct of Columbia . .. ... . .... . . 
Florida . ... . .......... .. •. .. . .. . 
Georg ia .. . .... . . , .... . .. , . . , .. , 
i\hssnchuscl ts . .. .. . . ...... . .... . 
New Jersey ..... .............. . . 
New York .. . ... . .. .• ...•.. . .... 
l'cnl!S;r lvnnin ..... .. .... . ... , . . . . 
Vtrguun . . .... ...•. .•. ......•. . . 

MrrmLE W esTERN: 
· Colomdo ... .. . ... . . .. .... · . · . · · 

Illinois ... . ........ ..... . ...... . 
lndin.nn ........ . . ......•... ·. ·. 
Iowa . ... ....... . . ..•...•. .. .. · · 
Kc n,ll!Clr.y . . .. . . , .. .. . . .. .... .. · . 
LOUISIU.II CI •••• • ••••• ••• • •• •• ' .• . • 
Michigan .. . .. . ... . ...... .. . . . . . 
Minnesota .......... . ..... . ·· · · · 
Nebraska ... . . .. .. ......•... ··· · 
Ohio . . ... . ... ......... . . •. . ·. · · 
~klnhomn . ... .. .. . . . . . . .. · .. . · · 

}~~~~~-. :: ::::::::::::::::::: 
Wisconsiu . .. .. ..... .. . . . . .. · . · · 

l?AR W !lSTEQN: 
AriZQnn ..... ... . ... . . ...... · .. · 
Culiforn in .. .. .......... . . .. . . . . . 
J'duho . •. • .• . • . • • • • ... .• · • · • • · • · 
Montnna . .. . . . .•........... · · · · 
New Meo~Jco •......• . .. . · . · · · · · · 
Oregon .... . . . . . . . . ....... ·.·.·· 
Washington ... . ... . . . . ... ... . . . · 
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LACK OF WEATHER REPORTS 

"While only 4 accidents are a ttributed to th e lack o f wea ther report s and 
IO to the lack of clea rly defined routes or limitations in traveling between 
or over cities, it is certa in tha t ae ria l transport cannot deve lop until these 
factors are met. As an illustr ation- two o f the worst acci de nts in our 
flying history are attributed to th ese causes. A s one was Naval and the other 
Military, they cannot be includ ed in th e civil table, though in their results 
they were as harmful to civil fl ying prospec ts as though th ey had occurred to 
private individuals. 

"On March 2, a Naval seaplane, according to press reports, sideslipped on 
to a beach near Pensacola, F la., and killed fi ve ba thers. E ither the seaplane 
had no business over that beach o r the bathers had no busin ess on it. In either 
event, the fatalities would have been prevented had proper authority exi sted. 

"On May 28 a large Army plane crashed at Morgantown, Mel., killing its 
seven occupants, who included some of the best-known fi gures in M ilitary 
and civil aviation. According to the report of the Inspector Genera.l's 
investigators, the disaster was not due to defects in the machine or to in­
competence on the part of the pilot, but to the terrific storm into which 
the ship flew and of which the pilot had not been warned. The investigators 
above referred to recommended that 'steps should be taken to install a 
system for interchange of weather conditions and weather forecast between 
flying fields maintained by the various services, including Army, Navy, Mail 
Service and Coast Guard Service.' It was further stated: 'Obtaining informa­
tion of weather conditions on a cross-country fli ght ranks in importance with 
the inspection of the engine and plan e, and it is highly desirable that, in peace 
times, except in emergencies, no cross-country fli ghts should be undertaken 
until available information of conditions on the way has been obtained.' 

"Commercial cross-country or inter-city flights, it is evident, cannot be 
encouraged with safety until there is full protection afforded by establishing 
civil weather reports and coordinating these with the various Government 
reports. This service obviously, cannot be provided by the several States. 

INSPECTION AN IMPERATIVE NEED 

"Equal in importance with learning the qualifications of pilot and navigator 
is inspection of aircraft and engines. Out of the II4 accidents, 22 may be 
attributed to faults which proper inspection probably would have revealed-
4 concerning the plane, 9 the engine and 9 an accessory, gas or oil. This in­
spection must be made at frequent intervals by Federal authority. 

"When it is remembered that operators of motor cars are required to 
qualify and that motor cars are periodically placed under rigid inspection, it 
is astonishing to learn that any one can take any sort of flying machine 
into the air at the present time, with the consequent peril not only to himself 
and his passengers, but to many persons on the ground. If the standard of 
control were left to the various states, the hope of correcting this unfortunate 
condition would seem remote. 

"In one accident attributed to the attempt of the pilot to stunt an unsafe 
machine, two lives were lost. An investigator reported that the plane was 
not a factory-maintained product. He said : 'It was one of the Army train­
ing types which had passed through many owners and which, my investigation 
shows, had been in at least four crashes previous to the final one. I found 
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that the .mach ine had been r epaired by a mateurs, that several of the spars 
and longeron '''ere patd1ed, some of them in four places. I t ·was the giving 
way of these spars that undoubted ly ca used t11e wing- to collapse. The 
plane had lain ou t of doors in the open field all winte r and one windstorm 
had blown it the full len nh of t.he field- about 1000 ya rds- and turned it 
ove r encl . This pring it had been hauled back to its original po-ition and 
put together again as be t as mig ht be. It '' as never ins·pected by a com­
petent P rson, so far as I was able to Jearn . I found that the owner of the 
fly ing fie ld-who is al o a fl ier-had hi m elf re[u ed to By this machine 
" hen the young man \' ho took it up on its fatal trip was induced to 
bee me the pil t.' 

'In the lack of any Gm ern mental examination and inspection th e legiti­
mate manufach1rc. rs and ope rator have endeavored o do what they could. 
They check up on thei r p roducts, but their control i of nece sity limited to 
local it ies and to a compa rati ·e ly br·ief period of time. As fl ying increases, 
this method mu t become more hopeless and a stern re-ponsibility is thus 
placed upon the Federal Government to provide an adequate system of 
examination and inspection. 

STu TI TG C ·sEs l\ oRE T n \ • 40 ,o oF D E...<\TH :Nn INJURIES 

" T wenty-nine of the II4 accidents occu.r red during tuntino-. In these 29 
acc.iclents, 20 persons we re ki ll ed an d 36 inj ured-more than 40% of the 
tota l. In other words, stunt flying in onrestri ted a eas '1\"aS responsible 
fo r almos t as many casua lties as aU other elemcn s ombined. O\V stout 
flying is necessary to t esti ng and essential to warfare. It is believed ad­
visable that all pilots know how to stunt so that, in case of an emergency, 
when only a stunt will save their craft, they will be able act qu.i kly with 
unde rstan ding and without fea r. But the habit o' s:t · a- for thrill is dan­
ge ro us, f a ta l in many instances, and always harmful o ivil fl ying. A govern­
mental sys tem of control, lim iting stuntina to certain areas mil meet this 
u nfortunate menace to aeronauti cs . I n this connection , ho\\"eYer, there is 
hope of general improvement. State F ai rs and oth amusements, sin.ce the 
war, have encouraged cl a re-devil fl ying as 'con es-·ons.' B ut after stunts 
had killed many people and injured more under spec. ar circumstances 
(such as collisions with grandstands, cra:;hes on bea , e .) the New 
York State Fair Commission, according to pre s reports eliminated th.e 
dare-devil aerial acrobat from its Jist of attraction-. 

CoLLISION I N THE AIR 

"The danger of collision in the air is not great r \-riding levels of 
flight for aircraft under way are establi:;hed and observed, and providing 
stunting is controlled. The 2 collisions reported o:rred during stunt per­
formances. In the first, one man was killed, and in - e se nd, z were 
killed and one hurt. 

CRowns SuRGE ON TO FIELD 

"Eight accidents causing injury t o 7 persons are reported through care­
lessness on the field. In several notable instances the pilot, in order to avoid 
the crowd which surged out in front of his machine as he was taking off or 
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landing, de~iberately wrecked his craft. It is obse rved that at every fl) ing 
demon stratiOn, even at loca ll y policed fi elds, the spectators ignore warn ings 
and mu~t be forced to keep back. This is illustrated by the long li t of 
automobde race track ca. ualties, where spectators get in the way. On ly 
Federal rules rigidly enforced arc ab le to meet thi s condition. 

S EARCHING FOR THE "UN!{ "0 \\ N" CA u E 

"Finally, 8 accidents which caused death to 4 and injury to one are 
attributed to "unknown" causes. The hope of preventing acc idents depends 
on learning-then correcting-the cause of each. It is ev ident that Federal 
authority is required to obtain information in such cases. 

FLYING NoT UNSAFE 

"From the foregoing it is seen that flying, even with the burden of un­
necessary hazard imposed through the lack of an Ae rial Code, is not un safe. 

"Eliminating those deaths caused by stunt flying ( 20) and those att ributed 
to lack of fields, weather reports and clearly defined air lanes or routes (6) 
which only Federal authority can correct-23 fatalitie s remain-or one to 
about every 12,000 passengers and one to 282,6o8 miles of travel,-unlicensed, 
unregulated and uncontrolled, and ca rri ed on for the most part in former 
war machines built from three to four years ago. 

"In the case of the 125 operating companies, which flew 2,907,245 miles and 
carried 122,512 passengers on 130,736 flights, not a single fatality occurred in 
straight commercial activity. A nd it is from this record rather than from the 
itinerant picture that the public should judge the safety of travel by air. 
These companies approximate the condition in equipment and personnel 
which will be general when the Federal Government recognizes its duty 
and responsibility. 

"Furthermore, the airplane of 1921, powerful and beautiful as it appeared 
to us, and as it undoubtedly was in contrast with the gliders of Lilienthal 
and Chanute and even the Kitty Hawk biplane of the Wrights, will some day 
be to the ultimate flying machine what the primitive train of 1830 is to the 
Twentieth Century Limited. 

"The designing and engineering features are progressing. Improvements 
in safety and efficiency are being constantly introduced. These, if aided 
by regulation and stimulation by the Government, assure security in the air 
travel of the near future comparable with that of the accepted means of 
transportation which we have today on rail, road and water." 



Secreta ry o [ vVa r Weeks ( in civ ili an cloth es) antl Ge 11 era ls P e rshi11 g and Mitchell (scco11d :md third fro m rig l1 t) at La ng ley F ie ld. 
T he a irplane is a M a rtin Bom ber, tl1 c typ e which sank th e wa rshi ps.- P hotos, lJ. S. 1\ir Service. 
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CH PTER III 

THE IR DE . m TRATES ITS c m .HJA :t-m OF TH E SEA-THE 
B TTLE HIP BOMB! G A. D THE CONFERK CE ON THE 
LI MITATION OF AR~1A.ME "T 

THE Confe rence on the Limitation of Armament, which was 
held in a hington on invi tation of the P resident of the 
U nited S tates, N ov. 12, 1921- Feb. 6, I9-- was the most 

profo und ly igni ficant gathering the world bad witne~sed since the 
Peace T reaty was signed at e.r ail le , and far _urpas ing even the 
T reaty in it certain effec t upon the future peace. of the nations. 

t th is Con fe rence the first defi nite, prac · al ep- were taken 
to release the gr eat P owers of the \\Orld from the bondage of com­
petit ive armament, which had not spared them the worst conflict in 
hi storv , and which in 1921 threatened economic ruin. 

The immediate net re ults of th is Conferen e were the scrapping 
of sl,-xty-eight capital ships, built or building in ~he navies of the 
U nited S tates, Great Britain and J apa n, represe.n ·ag a gross tonnage 
of 1,876,423, and, with ,limitation on con-truction in ese countries 
and in France and Italy as ·well, assuring a saving of many billions of 
dollar s . 

In designating type and tonnage of new on truction permissible, 
the Conference approved tl1e de\·elopment of auxiliary units for 
aircraft. To the United States and Great Br itain were allotted 5 
aircraft carriers, with a total tonnage for ea ation of 135 000; to 
Japan and France, 3 each, with 8r,ooo and 6o,ooo onnage, respec­
tively; and 2 to Italy, with a tonnage of - A 000. 

No LIMITATION oN AIRcRAFT 

But what this Conference refused to d w as remarkable, and 
as indicative of the future, as that which it a quiesced in doing. 
On Jan. 9, formal debate on the report of e C mmittee on Aircraft 
was opened. The Committee, consistino- of Rear Admiral W illiam 
A. Moffett, Director of the Naval Air Ser rice (Chain nan), and 
Brigadier General William Mitchell, A, -·, tan hie£ of the Army 
Air Service/ representing the U ni ted a -; A ir Vice Marshal 

1 1When General Mitchell went abroad, Maj or General 1Y1ason M. Patrick, 
Chief of the Air Service, became a member of the committee. 

45 
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J. F. A. Higgins, representin o- the British E mpire; Captain !bert 
Roper, representing France; C lone! h.iccordo :r-.tioizo, representing 
Italy; and Captain Osami acrano, Japan, had worked fo r many 
weeks assembling data throu rrh which to ascertain the influence which 
aircraft would have upon the future and to determine thereby what 
limitation, if any, should be impo ed upon thi . new arm. 

On the reading of thi s report (see Appendix), all the delega­
tions, in turn, expres eel the view that the ~~perts were right in their 
belief that aircraft limitation was impos ible at present. Chairman 
Hughes expressed di sappointment that the C nference "as unable to 
suggest practical limitations on the building of military aircraft, 
probably the most formidable ''veapon of the future. The experts 
had well presented the difficulties . They were dealing with facilities 
needed in peaceful development. No ban could be put on progre s. 
The question, Secreta ry Hughes said, resolved itself, not into a 
limitation of armament, but into a limitation of civil progress, and 
therefore there seemed to be nothing to do but to accept the experts' 
report. The report was then formally accepted. Secretary Hughes 
asked discussion on lighter-than-aircraft, which the experts had sa id 
might be limited. As none of the delegations wished to urge action 
along this line, Mr. Hughe.c; proposed the following resolution, cover­
ing aircraft in general: 

"The Committee is of the opinion that it is not at present practicable to 
impose any effective limita tions upon the numbers or characteristics of air­
craft, either commercial or military." 

The resolution was unanimously adopted. 
The Conference on the Limitation of Armament, which was thus 

brought to a successful conclusion, was inspired by two universal 
desires: First, removal of some of the obvious provocations for war 
(the fear of a rival nation's rising military power) ; second, relief 
from the financial burden of competitive armament and diversion of 
this money into economic channels. 

The problem was to attain both objectives, yet retain an adequate 
sense of security. The solution came through aircraft, which have 
demonstrated themselves to be both vehicles of peace and instruments 

. of war, and it came about in this way. 

BoMBING THE OLD "INDIANA" 

In the middle of October, 1920, Naval seaplanes dropped bombs 
on the old battleship ((Indiana," in Chesapeake Bay. Other bombs 
were placed upon the deck, and the effect of the explosions noted. 

Shortly thereafter, Army bombers operating from Langley Field 
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utili zed the hulk of the 'San ~1m·cos (forrnerl the "Texas)}) as a 
target. 

Li ttle attention wa pa id at the time to ei ther incident, and Captain 
\ . D . Leahy, Director of _ aYal Gunnery, in an o c.ial report to 
the e re ary of the a y, ob er eel : The entire e.~periment (with 
the Indicm ) poin ted to the improbability of a modern battle hip 
b in c:r either de tro} eel or complete) put out of action b aerial 

omb .' 
In J anuar , 19- 1, General Mitchell appear cl before the House 
propriation ommi ttee and e...-..;: pr eel the pinion bat the battle-

hip (the modern t) pe of ' hich o t $4o 000,000 was as obsolete 
un ler aerial atiack a the 'plumecllmicrbt in armor ' when gunpowder 
'·a intr cluced . The rmy ir en·ice was askino- for an appro­
priation of . 6o,ooo,ooo, or the equ ivalent of one and one-half battle­
sh ips . 

- .IRCRAFT ERSUS BATTLESHIP 

Thereupon a cliscu sian de ·eloped, whi b ba been erroneously 
repre en ted as a persona l contra\ er y, but \Yhi in reality was 
nothino- but the concentrated e.-.rpre ion of an anomie que tion, 
"'hic.h had been pressing for con ideration in our Co <Tre and also 
in the parliaments of other na tion . The war was OYer but the 
debts remained. There ''as no further im:mediat need fo r arma­
ment, et armament costs were roourrti ""· Appropriation demands 
upon the Treasury, inevitable durin.,. r eadju trnen were increasing, 
yet commerce and industry presented d.imin:i incr returns. . 

The discussion was carried on prin · ally i Con!ITes . In 191 6, 
a year before we entered the war with Germany= the General Board 
of the avy laid down a building program, calli .,. for sD..-teen capital 
ships and involving an expenditure of approximately 4-0 ooo,ooo. 
In 1919, the General Board reaffirmed the 19 6 pro!ITam, and the 
year following the Secretar y of the Na' in orsed it~ ne\vs. It was 
this program which was urged upon Cant:> -- earh- in 19- I. 

The press of the country, sympathetic to an_ "ncr which offered 
the hope for economy, and alive to the poss:ibilities o" a pectacular 
demonstration of the relative superiori _ of aircraf' over urface 
ships, urged that the airmen be given an opportunity to put their 
beliefs to the test. 

Accordingly, on Feb. 7, Secretary Dan:i s "~o ecretary Baker, 
stating that the Navy contemplated ertain ex: men involving 
aircraft and bombs and inviting joint con 1 by the Army and the 
Navy. This offer was accepted and repre,entati>7e flyino- officers of 
both services were assigned the task of working out the details. 
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For the next three months intensive training was carried on by 
the naval and military aviators. There was keen rivalry and common 
interest. If there was any tinge of conflict, it was not among the 
airmen, but between the airmen of both services as a unit and the 
advocates of the capital ship as the "backbone of the fleet." The 
greatest aerial activity the country had noted since the war was 
carried on at the Army base at Langley Field, Hampton, Va., and 
the Naval base at Hampton Roads. Personnel in both services from 
stations near and remote asked permission to participate, and when 
Mr. Daniels, to show his confidence in the ability of the capital ship 
to withstand assault from the air, offered to navigate the bombed 
craft himself, Army fliers by the score begged for the privilege of 
attacking under actual fire. 

TnE STAGE Is SET 

Such was the spirit which animated the scene that appeared on 
the morning of June 21, when a magnificent gallery of capital ships 
from the Atlantic fleet, destroyers, mine sweepers and other units, 
assembled nearly a hundred miles off the Virginia Capes to witness 
the first experiment. 

It was truly a historic occasion. The Naval transport uHender­
sonn had sailed from the Washington Navy Yard the day before 
with high Army and Navy officers, members of Congress, foreign 
diplomatic representatives, and half a hundred newspaper corre­
spondents and photographers. The gathering in the ward room of the 
((Hendersonn on the night of June 20 was tense and dramatic. There 
was much conversation about many topics, but little about the only 
one that amounted to anything: "Was tomorrow to mark a turning 
point in the warfare of the future?" Two remarks, both by non­
aviation Naval officers, were typical. The ex-German submarine 
U.-II7 was to be attacked on the morrow. A submarine officer 
expressed the willingness to command his craft in its stead. But 
another officer said: "Tomorrow we'll see whether we sink or 
float." 

When the remnants of the German imperial fleet were distributed 
among the victors, certain submarines, among them the U.-II7, which, 
a few years before, had sunk shipping along the American Atlantic 
coast; a destroyer, the G.-Io2; a light cruiser, the ((Frankfurt/' and 
a dreadnought of the latest type, the "Ostfriesland,n fell to the lot of 
the United States, and these craft were selected as the targets. 

It was typical of the Navy th~t, on an occasion, the outcome of 
which if successful might mark a new epoch in sea warfare, Naval 
aviators and Naval seaplanes should be chosen for the first demon-
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stration. If the air did command the ea, tl1e Na\-y ' ·auld be the fir st 
to acknowledge it, and to the ·a ·y that fl oat add the avy t11at flies. 

U.-Bo. T SuNK I r 16 M1 U TES 

It was all over so quickly that it was har d to conceive the trick 
had reall) been done. The U.-IIJ lay awa h ome 2-oo yards from 
tl1e 'H (J') zderson ." Three F .-s-L's appeared in the morning haze, 
and , keeping beautiful formation, roared over tl1e ubmarine at IIOO 

feet. T,, el ·e 163-pound bombs were dropped- the entire cargo. 
A ll registered hi ts witl1.in tl1e danger zone. The fi r t salvo of three 
bracketed the U.-boat, apparently opening its eam . The ne..xt salvo 
of nine bombs literally smothered tl1e craft. At lea t one of these 
fell amidships and broke its back. P o sibly three bombs hit the 
submarine direct. In seven minutes after the econd sal o, and 
sixteen minutes after the first bomb vvas dropped, the U.-IIJ lay on 
the bottom of the Atlantic. 

·while efforts had been made by higher officers of both services to 
lighten the impression that tl1e demon trations were in tl1.e nature of a 
test, this, nevertheless, was the com·iction of he pres , and the rapid 
sinking of the submarine provided the correspondents with proof 
tl1at aircraft were effective. Congres men on board the H ender­
son," who had hitherto been stanch upporters of the capital ship to 
the possible exclusion of other type , aw in the sinking of the 
U.-boat t11e necessity for a iliree-plane "'a\'}', below the surface, on 
the surface, and in the air. 

SEARCH .FOR THE I owA ' 

The next phase was not presented until J tL."1e 29, when the old 
U.S. S. " Iowa/' under radio control, was tilized, first in a search 
problem and later in bombing. In thi e•ent:, too, only Navy and 
Marine Corps craft participated. The s ene wa~ ninety miles north­
east of Cape Henry. Planes were dispatched from stations at Cape 

· Henlopen, Cape Charles, Cape Henry and Cape Hatteras. In I hour 
and 57 minutes after "' arning had been 2i.v-en of ' 'enemy" approach, 
the airplanes and seaplanes had located e ' I oaVl," after having 
flown one hundred miles to sea from their base. The "I owO:' was in 
a 25,000 square mile area, and this area ha t be searched, before 
contact could be established. 

The Navy did not want to injure the ''I owa," so only _concrete or 
dummy bombs were used in the attack. Altogetl1er 8o were dropped, 
ranging in weight from 163 to 520 pounds, from 4000-feet altitude, 
and only two hits were reported, altl1ough twenty-five planes partici-
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pated. During the attack, the "Iowa" was navigated slowly by radio 
in a zigzag course. Whether it was the motion or whether it was 
the known fact that dummy bombs cannot be "aimed" because they 
hurtle over and over in their descent that accounted for the apparent 
failure, was debated, pro and con, according to the point of view 
being marine or aeronautical. But even so, so% of the dummies fell 
within the danger zone. 

The press, to which competition is ever a delight, saw in the 
ulowa" test a setback to the hopes of those advocates of aviation who 
sought complete dominion. And truly it so seemed. But there were 
other incidents to come. 

WAR TACTICS SIMULATED 

It is not within the province of this Year Book to discuss the 
rules under which the bombing tests were conducted, but it is true 
that, not until July 13 when the G.-I02 was brought out for attack, 
was the Army Air Service able to simulate actual war tactics. 
General Mitchell appeared in his own machine and personally 
directed his fliers. The primary attack was made at 200 feet with 
eleven S.E.-5 pursuit land planes, dropping a total of forty-four 
25-pound fragmentation bombs, as officially explained, "to clear the 
decks, disrupt morale and put the anti-aircraft guns out of com­
mission." Fifty-seven % of these bombs registered hits. 

Twenty-eight Martin bombers, carrying 300-pound demolition 
bombs, then appeared. Nineteen minutes after the first of these 
heavy charges was dropped from a height of 1500 feet the destroyer 
sank. Direct hits could not be accurately counted, so rapidly were 
the missiles released. The final plunge of the doomed ship occurred 
in two minutes. 

BoMBING THE "FRANKFURT" 

But the submarine was a shell, and the destroyer little more, it 
was said. What could be done with the u Frankfurt/) a light cruiser? 
The test, on July 18, was in two phases, at 1000 to 1500 feet altitude. 
In the first, which lasted from 9 :27 a.m. to I :56 p.m., Navy and 
Army bombers joined in dropping fifty-four 250 and 300-pound 
bombs. But these did little damage, and up to the time the second 
phase began it seemed that victory in the air was hopeless. Plans, 
indeed, were actually under way to sink the cruiser by gunfire, and to 
place time bombs on board to insure destruction. 
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UNDER\ ' ATER BoMB FATAL 

The second phase, with 520 to 6oo-pound bombs, began by a 
Na ·a] attack at 2 :28 p.m. Out of ten dropped, two hits \vere re­
corded, but it was evident that the crui er was not sinking. At 4:15, 
a fresh division of three Arm) Martin bomber f rom Langley Field, 
which had been circling overhead fo r nearly an hour, a\va.iting orders, 
received permission to attack Thirty-five minutes later, after drop­
ping eleven bombs, three of \\ hich broke her back, the " Frankf'nrt" 
sank. One of the three exploded in the water clo e to the hull and it 
was believed that it was this e..-xplosion that did the worst damage, 
thus demonstrating a theory, hitherto rejected by man), but which, 
in · the final test with the " Ostfriesland,n wa to be completely 
established. 

SINK I NG THE "OsTFRIESLAl\'D" 

The last and most remarkable of the series was the as ault on the 
u Ostfriesla.nd/' a huge, powerful dreadnought, 22,8oo tons displace­
ment, and one of the main ships in the German fleet at the Battle of 
Jutland. Here was a floating fortress, with heavy steel walls built 
to withstand the mightiest gun projectiles. 

The first day, July 20, operations were con£ned to small bombs. 
Five Marine DeHavi1ands, four Army Martin Bombers and eleven 
Navy F.-s-L's showered fifty-three 230 to 5 o- and 6oo-pound bombs, 
at heights of woo to r6oo feet, but with n o apparent vital damage. 
Of the ten direct hits, nine bombs failed to eA."Plode. Some of the 
shots were spectacular, immense sheets of flame enveloping portions 
of the ship-but the fighting parts remained l ittle harmed. These 
operations, ·which were begun late, occupied the entire day, and by 
nightfall predictions of failure were to he hear d more frequently 
t11an expectations of success. In fact, then a throughout the demon­
stration, the tenor of the cmwersation among most of those aboard 
the uHende1·son" was skeptical as to the abili .-of aircraft to justify 
all that had been claimed for them. 

SMALL BoMBs 0 P.Ll'il EAMS 

But the tale was abruptly and vividl ended the following day. 
The Board of Ob~ervers, whicl1, on the _oth, could find no real 
damage to the vital parts of the uOst riesland," d i overed that some 
of her seams had been opened and that during the n ight she had 
gone dovm two feet by the stern. The rules limited tl1e number of 
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direct hits which it was permissible to make, but in the operations 
the second day it became evident that the Army was deliberately 
seeking not to make direct hits, but to drop the bombs in the water 
close to the site of the warship. 

At first rooo-pound bombs were used , five Army machines drop­
ping one each. There were three direct hits, and at each charge the 
huge fighting vessel quivered and pitched under the shock. 

DREADNOUGHT GoES DowN IN 210 MINUTES 

In the next phase, when 2000-pound bombs were employed at 
2ooo to 2500 feet, it was clear that General Mitchell did not seek 
direct hits. A blow on deck was spectacular and might be dangerous. 
An explosion close to the hull, with the uncompressible mass of the 
ocean behind it, meant more. 

In this final phase seven Army bombers participated, each carry­
ing one bomb. Four bombs were purposely placed in the water close 
to the dreadnought. A fifth exploded, on deck, and another fell 
300 feet in advance. Of the four close up, one detonated on the 
port side of the quarter-deck and another close in on the port side 
of the stern. The shocks were distinctly felt on the u H ende·rson/' 
more than three miles distant. The uOstfriesland" pitched, was 
deluged with tons of water, and almost immediately began to sink by 
the stern. Her bow reared out of the sea, she rolled over and, 210 
minutes after the first 2000-pound bomb was dropped, she took her 
final plunge. 

It was a sight to thrill and sportsmanship in both services sent 
forth cheer and applause to the fliers, as the seventh bomber, arriving 
just as the ship went under, dropped its TNT into the foaming, 
eddying vortex. 

"BoMB HEARD RouND THE WoRLD" 

Among those on board the ((Henderson" was General Williams, 
Army Chief of Ordnance. "A bomb was fired today," said he, "that 
will be heard around the world." 

Major General Charles T. Menoher, who at that time was Chief 
of the Air Service, said: "A cold material fact has been demon­
strated. The fact is that the battleship can be sunk by the aerial 
bomb." 

Rear Admiral Moffett said : '"We must put planes on battle­
ships and get aircraft carriers quickly. That is now the great need. 
We must now get them and quickly. We must put aviators on all 
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our battlesh ips to enable them to '' ard off air bombing attacks in the 
event of war, pending the time vve get airplane carriers." 

The effect of the inkino- of the "Ostf'riesland' was to establish 
definitely in the public mind (which mean· in the mind of Congress) 
the conviction that ai rcraf t, representing a total in ·estment, including 
armament, of a quarter of a million dollars, could destroy the hitherto 
unconquerable dreadn ught co ting $4-o,ooo,ooo. It carried the con­
vic6on that the nation controlling the air commanded also the water 
beneath. 

A Joint Board representing the \rmy and the avy was appointed 
to review the results of the tests. The Board, on Augu st r8, officially 
reported: 

"The aviation and ordnance e..-xperiments conducted with the ex-German 
vessels as t argets have proved that it has become imperative as a matter of 
national defense to provide for the maximum possible development of 
aviation in both the Army and the avy. They have proved also the 
necessity fo r aircra ft carriers of the maximum size and speed to supply 
our fleet with the offensive and defensive power which aircraft provide, 
within their radius of action, as an effective adjunct of the fleet. It is like­
wise essential that effective anti-aircraft armament be developed." 

EFFECTS DEBATED r- Co -cllliss 

In the meantime, the many Senators and Representatives who 
were aboard the "H enderson/' on the various trips, carried back to 
Congress first-hand accounts of the bombing. Other members who 
were not witnesses, but who were equally keen, obtained from the 
press enthusiastic reports and vivid pichtres, especially of the sinking 
of the "Ostfriesland." 

The military and naval appropriations were under protracted 
consideration. There was great unwillimmess to spend money for 
armament under scrutiny as obsolescent, and the aval bill in conse­
quence was subjected to the severest criticism. Parallel with this, 
there ran the discussion of world peace and reduction in the non­
productive military and naval establishments of the larger powers. 
Senator Borah, with more pert:is ence than tact, kept calling for a 
naval holiday and insistently uro-ed that some attempt be made to get 
the major nations to agree to a limitation of armament. 

Early in August, Senators Borah, icholson, King, Stanley, and 
Jones of Washington, participated in a debate on the bombing trials. 
Extracts from their remarks, as taken from the Congressional R ecord 
of Aug. 5, pp. 5051-5054, are as follows: 

SENATOR BoRAH: "vVe are expending now about $4-oo,ooo,ooo upon the 
N;lVy, ap.d since the experiment off tne irginia coast I hqve i;)een copvinceq 
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that we are expending at least $240,000,000 of it in a way that will not add 
any security to the people of the United States. The experiment off the 
Virginia coast demonstrated that which the best minds in the naval life of 
England have asserted for the last year and a half that the battleship is 
practically obsolete .... We are building sixteen b~ttleships, costing from 
$4o,ooo,ooo to $42,000,000 apiece, and in less than thirty minutes, as General 
Mitchell told us he would, they sunk the ship which von Tirpitz sa id was an 
unsinkable ship. Yet the airplane development is just beginning. It is just in 
its youth. Nay, more, it has not accomplished anything compared with 
what it will accomplish, according to those who are informed, even within 
the next year. Yet we go forward building these great battleships at this 
enormous expense, knowing that inside of two years the airplane will have 
rendered this particular type of battleship absolutely worthless as a de­
fensive proposition. . . . 

LEARN LESSON AND SAVE MILLIONS 

"Mr. President, there are six of those great battleships of the 'Indiana' 
class, costing $4o,ooo,ooo to $42,000,000 apiece to build, upon which very 
little work has been done, upon which a very small percentage of building 
has been accomplished, and if we want to save, would it not be wise to 
discontinue the building of those six battleships of the 'Iudiana' t ype; not 
only to slow down, as I understand the order has already been given-not 
only to slow down, but to abandon and clean up the contracts? If it costs us 
$ro,ooo,ooo to clean up the contract, very well and good; we will have saved 
$23o,ooo,ooo or more by doing that. If it costs us $4o,ooo,ooo or $so,ooo,ooo, 
we will have saved $2oo,ooo,ooo or more by doing so, and in my opinion, 
unless we are willing to do that, Mr. President, unless we are willing to cut 
the Army to 100,000 men and reorganize the official organization of the 
Army, and unless we are willing to take the lesson which we have had 
given to us off the Virginia coast, and discontinue the building of at least 
six or eight of these battleships, there is no place where we can cut any 
expenditures that will amount to anything considerable." 

SENATOR }oNES: "Mr. President, I had the privilege of seeing the bombing 
of that German battleship, and I heard some of the expert naval officers 
talking with reference to that ship and the character of its construction before 
it was sunk, and one of them said that, in his judgment, it was a thousand 
to one that the ship would not be sunk by the bombing. He was thoroughly 
acquainted with the character of the construction, with the water-tight 
compartments, and all that sort of thing; and yet, as the Senator from 
Idaho has said , within fifteen or twenty minutes from the dropping of the 
first 2,000-pound bomb the ship was sunk." 

WASTE oF MoNEY To CoNTINUE BuiLDING BATTLESHIPS 

SENATOR BoRAH: "Mr. President, without assuming to say that the 
battleship is absolutely obsolete and can never be made effective by any 
changes which may be made or any different construction which may be had, 
it does seem to me conclusively established that to go forward and build 
these battleships at this time until this testing proposition has been carried 
to its final conclusion, until we know what is needed, what kind of battle­
ship will stand it, is a mere waste of money. No man in the Senate, as a 
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business man, a member o £ a corporation, a stockholde r, or having any­
thiJ1g to say with re ference to th e expenditu re of his money upon that kind 
of an enterprise, would consent to it fo r a moment. He would say, 'Let us 
know whethe r we are putting $-+z,ooo ooo into each one of these ships that 
can be sunk in twen ty-one minutes before the aircraf t serv ice has even 
reached what it contends is it s first period of success in these matters.' " 

S ENATOR NICHOLSON: "Under the Senato r s reasoning would it ever be 
possible to land an a rmy on fo reign soil, provided that the Nation spent 
su ffi cien t money to have ai rplanes capable of carrying th e bombs of which 
the Senator speaks?" 

SENATUR BoRAH: "T he Senator has suggested a very important proposi­
ti on. A n admiral stated to me a few· days ago that not only the experi­
ment o ff the V irgin ia coast demonstrated that the bat leship as it is now being 
built is practica lly obsolete, but it demonstra ted fu rther t.hat with sufficient 
airplane an d submarine protection, th is country was perfectly safe from 
attack from an y other country." 

D ESTROY TROOPSHIPS F ROM AIR 

SENATUR ] ONES: "This shows, too, that while possibly the airplane would 
not do v ital damage to a bat tleship by striking it on the deck, yet it would 
absolutely destroy transports carrying t roops.' 

S ENATUR BoRAH' : "Yes. O f cour se Mr. President, it might be inferred 
from something I have said that I would like to see our naval building stop 
entirely, regardless of what other nations do. I do not take that position. 
I do not wish that to be understood. \J hat I say is that we are putting 
this vast amount of money into these ships w ithout getting any corresponding 
security and without getting any sa fe ty such as we are entitled to have for 
that amount of money. W e had infinitely better take $.+o,ooo,ooo out o~ 
these battleship expenditures and put it into airplanes and submarines if we 
want real security and real safety. I do not think in the building of battle­
ships we a re giving our country any security or any safety at all, com­
pa ratively speaking." 

SENATOR KrNG : "I think those tests demonstrated the vulnerabil ity of the 
battleship, and demonstrated that, while it is not obsolete, as the principal 

· unit of the fleet, its strength and influence have been greatly impaired." 

N ATION S TN AGO IT OF \ \ ANT 

SENATOR STANLEY: " I hope th e Senator irom Idaho will understand that 
I am in complete and ardent harmony w-ith him as to the vi tal importance 
of the matter to which he calls the attention of the Senate and the country. 
The nations of the world, as th.e Senator fro m Idaho has so much better 
said than could I , are in an agony of oppression and want T he necessities of 
the people and the demands of the Gm~ernments have ground the taxpayers 
to the bone." 

SENATOR BoRAH : "Mr. President, th e party which is now in power cannot 
afford f rom any standpoint to per mit any opportunity to go by to reduce 
expenses to the point where at least we shall not have to increase taxes; it 
will be unfortunate if taxes must be maintained even at the present rate. I 
hope therefore when the resolution which I have offered goes to the com­
mitt~e we may have an immediate consideration of it and an immediate report 
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on it. It ought not to require long to consider the resolution. The whole 
matter was discussed a few weeks ago in this Chamber ; every Senator's 
opinion is made up; and if the resolution could be reported and passed and 
the Army curtailed as it proposes , it would be a vast saving in that particular. 

"Then, if the Naval Committee would report out the bill which has been 
introduced by the able Senator from Utah ( Mr. King ) to adjust that situation, 
[Senator King had proposed converting six battle cruisers, under construc­
tion, into aircraft carriers, to be equipped with pursuit, bombing and other 
types of airplanes] we should save an expenditure in that direction of some 
$24o,ooo,ooo, and still have a better Navy than we shall have by the ex­
penditure of that sum. If 'there is any other way by which we can save, 
I do not know of it. We may cut out some expenses here and there in a 
department, or we may dismiss a few employees and curtail here and there 
in a small way, but we cannot cut down expenses in such manner as the 
Secretary of the Treasury says we must in order to hold taxes even to the 
present status unless we do it upon these two lines." 

TESTS WITH "ALABAMA" 

The Army Air Service on Sept. 23, 24 and 26 conducted a series 
of chemical, smoke and explosive bombing tests by day and by night 
on the old battleship uAlabClll1'w/' which had been turned over to them 
by the Navy, but the attacks, although brilliant and spectacular, were 
in the nature of an anticlimax. Even when, on the 26th, the old ship 
went down with a mortal wound inflicted by one 2ooo-pound bomb, 
the public was little stirred. The "impossible" had already been 
accomplished, under severer handicaps, in the sinking of the uost­
friesland/' and hence it was no longer impossible but commonplace. 

NAVY EsTABLISHEs AERONAUTics BuREAU 

The Navy in the meantime had steadily, if deliberately, moved 
toward recasting its structure to accommodate the new weapon from 
the air. During the war there had been a sort of bureau created by 
departmental order for the handling of matters aeronautical, but 
this was dissipated shortly after the signing of the Armistice and 
aviation suffered badly in consequence. 

When the aircraft-battleship discussion was starting, a new 
Director of Naval Aviation, in the person of Rear Admiral Moffett, 
was selected. It was Moffett's task to create a distinct Bureau of 
Aeronautics within the Navy Department, and to arrange for the 
bombing trials. His was a most difficult position and credit should 
be in proportion. General Mitchell had at his command personnel 
and materiel, a recognized organization and, above all, he had the 
sympathy of his chief. Moffett had no organization and but little 
equipment. But he had vision and wisdom, which largely explains 
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the establi hment, with the good will of his fell ow admirals, whose 
past and future sti.U lie "' ith the capi tal ship of a Bureau of Aero­
nautics competent and eager to carry out the recommendations of the 
Joint Board. 

Of th is Bureau, the Admiral has ~aid : 

"The creation of a Bureau of A eronautics is our first move toward 
obtaining control of the ai r, which is necessary if we are to hope success­
fully to defend ourselves a t sea. W ithout the aviat ion that it needs, or should 
have, our flee t is lost if it eiJgages an enemy equa l in other re spects, and 
ha ving also an overwhelm ing advan tage in aviation. vVithout the aviation 
it should have, the millions invested in the fl eet are th rown away, and 
without it the fleet is in constant danger. ot an instant should be lost 
in pushing to completion the aviation n eeds of the fle et ; the fleet' s very 
existence depends on aviation. \ •Vithout aircraft we might as well scrap our­
d readnoughts." 

G ENERA L :MucH ELL' s I CTORY 

General Mitchell's splendid zeal and courageou devotion to his 
convictions were universally recognized. The sinking, one after the 
ot11er, of the various types of moden1 warcraft was generally re­
garded as not only a demonstration of magnificent di cipline among 
his men and as vindication of tl1e view that aircraft i the dominant 
arm of the future, but also as a d:i -tinct per-onai victory. Mitchell 
had spoken many times with more thought for the truth than for 
harmony or for his own future and wheneYer a new :idea appears to 
dispute supremacy with the old, a clash i inevitable. There was a 
clash, but the new idea and its chief e.,'(ponen'", General Mitcl1ell, 
remain invulnerable through perfect justification. 

Shortly after the bombing, General l\fenober retired as Chief of 
the Air Service and was succeeded by General Patrick, who was 
Chief of Air Service for the A. E . F. Speaking of the bombing, 
General Patrick has said: 

"Few things which have ever been done ha>e been t he cause of more 
serious thought on the part of mi litary men than the bombin1r tes ts, which 
were carried out in 192 1, and of which the results were most remarkable. 
For the actual initiation and conducting of these ests I give aU credit to 
General Mitchell, whose enthusiasm and whose ·nowledge of what could 
be accomplished were well borne out by the rP«ul s obtained. There was 
gathered together at Langley F ield an Ai:r Servi e organization which was 
given thorough training, the men in which worked heart and soul to prepare 
themselves to show just what could be done, and when the tinJe came for 
them to act, they did not fail. It was demonstrated beyond a doubt that 
aircraft were capable of putting out of action, or even o f destroying, any 
surface ship which has yet been des igned. Of course, the aircraft were 
not opposed and it is reasonable to ass ume that the navies of the world, 
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aware of the threat to their exi stence, will bend thei r utmost efforts to 
finding some means of meetin g thi s menace, but wh a tc \·c r may be do ne along 
this line, the development of military a irc raft will lik ewi se prog ress and 
it is a conservative statement that a irc ra ft can make our coas ts practically 
immune from attack, eith er by a na va l fo rce o r by a ny ex pedition which 
would undertake to land an army a nyw here al ong ou r ex tend ed coastline. 

Anti-aircraft guns we do not fear, and I be li eve it will be physically 
impossible for an enemy to transport to a po int nca r o ur coas t an air force 
sufficient to secure that supremacy in the air which would enable him to 
work his will." 

PunLrc RE A LI ZES Src N IFI CANCE 

Thus, among the public, in Congress, and with the Navy and \"lar 
Departments, there was full realization of what the bombing tests 
meant. 

On Aug. I I, President Harding issued an invitation to the great 
powers to come to Washington and deliberate means for cutting 
clown the bills for big guns and big ships. The part that aircraft took 
in initiating this conference is definite. The recognition, in the 
findings of the Conference, of the significance of aircraft in con­
tributing to our economic wei fare while at the same time providing 
security at minimum cost, is complete. 
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Date 
l92I 

---
June 21 

June 29 

July JJ 

July l. ll 

July 20 

J uly 21 

Name of Type Ship 

U.-IJ? German Submarine 

Ex-I owa U. S. Dnttlesbip 
(old type ) 

G· JM Gcrrn nn Dcstroyrrr 

Jlrankft~rt German Cm isor 

Ostfriesland German Dreadnought 

OstfrieslawJ. German Dreadnought 

TABLE OF AERIAL BOMBING EXERCISES 

Number of Weight of N umber of Planes Bombs Each Bomb 

12 163 lbs. 3 F 5-L Navy Seaplanes 

80 (dummy) J 63 to 520 lbs. 13 F 5-L's 
(70- 16:1 lb. 2 N C's 
10- 520 lb.) S Ma rtins 

5 DH's 
All dum my (a ll Nnv) nnd Marine 
(concrete) corps 

89 25 to 300-11! . 15 Mn rtin '!Jornl•ors 
(14~25-lb . (Army) 

C.:oi!J>er bo u1bs 14 JJ U 4rl Uomhe.ra 
44-300-11') (Army) 
J-100-lb. 11 SE SA (Army ) 

75 S4-250 and J OO 12 Nn vy 1' 5-L Scapluor..s 
lhs. ; 21- 320 a nd ll Army Ma rtiJ1 Hom hera 
600 lbs. 3 NrLvy Marth1 Oombers 

53 230- 520 a.nd 600 lbs. 5 DH's (murine) 
4 Army Murli.ns 

11 F 5- L's (Navy) 

12 F ive 1000 lbs. and 
seven 2000 lbs . 

12 Army Mart in Bombers 

Height of Registered 
Res 11 /ts llits (Di-Plan es ra t) 

1100 ft. 2 to 4 Sank 16 minutes aft er fi rs t 
bomb was d.roppcd . 

1000 ft. 2 P roved nb il.it y of nil kinds of 
aircraft to Oy from lnnd 
bases, locate uud nltncl.: 
ships tOO mi . nt sen , locat-
ing cra ft in 25 ,000 sq . ru.i . 
ruca in 1 hr. 57 min. nf-
tcr W!H ilblg or II enemy" 
n\1pronch. 

1500 ft . 32 San t iu 19 minutes after fi rn t 
1500 ft. :J00-111. bomb dropped 

200 ft. 

1000- l SOO ft. 11 Sank 35 mi nutes nJlcr firs t 
600-lb. bomb was dropped 

J000- 1600 ft. 10 Superficial dnmnr;e to a rmor 
1600 ft. and superstructure . Sank 
1100 ft. in 2 1~ minutes after fi rst 

2000-lb . bomb wruJ dropped 
2000- 2500ft. 5 

) 



CHAPTER IV 

REVIEW OF AERONAUTICS THROUGHOUT THE WORLD, 
NATION BY NATION 

T HE importance of aeronautics as a factor in the unification of 
the nations is twofold. Aerial communication, by lessening 
time and space, is bringing all countries into direct contact, 

tending toward unity of thought and civilization. The potentialities 
of aircraft in war have destroyed faith in obsolescent methods of 
attack and defense, and by increasing the fear of war, have fostered 
the desire for peace. 

The following reports have been obtained through the courtesy 
and cooperation of the Information Division, United States Air 
Service; Naval Bureau of Aeronautics; Automotive Division, Bureau 
of Foreign and Domestic Commerce, Department of Commerce; 
National Advisory Committee for Aeronautics, and the Pan Ameri­
can Union, supplemented by data received by the Aeronautical 
Chamber of Commerce of America from its foreign correspondents. 

ARGENTINA 

In Argentina military aviation is under the jurisdiction of the 
Army Aeronautical Service. In 1921 the army flying equipment 
consisted of the following planes: 25 training, 24 bombardment and 
observation, and IO pursuit. The personnel numbered nearly 400. 
The principal airdrome and training center is at El Palomar. Colonel 
Enrique is Director of the Army Aeronautical Service, and Captain 
Antonia Parodi is the technical and flying expert. For 1921 the 
Federal Government appropriated the equivalent of $2,ooo,ooo for 
aviation. 

A naval aviation school has been established by the Division de 
Aviation, under the Secretary General of the Navy. The material is 
that which was left by the Italian Mission, and includes 2 flying 
boats and 1 dirigible. The personnel numbers 36. Commander Jose 
Gregores is Director of Naval Aviation. Lieutenant Commander 
Ricardo Fitz Simon is director of the school. Lieutenant Marcos A. 

6o 
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Zar is naval commissioner in the United States. T he equivalent of 
about $636,758 was appropriated in rg_r for e tabli hing the naval 
aviation school. It was planned to bu 20 planes. 

Commercial flying is carried on largel by private individuals or 
corporations with no centralized control. A commi ion was ap­
pointed for the furtherance of m ilitary and civil a' iation, and 
undertook to collect funds for carr ri ng out an elaborate program, 
including the acquisition of flyincr equipment and the establishment 
of terminals. The commission ab o planned to or!!aoize civil aviation 
for utilization in national defen e. 

The Curtiss Aeroplane Export Corporation of ew York, has 
established a permanent base at Buen _ ·r . Richard H . D epew 
is in charge of operations. In rgzr Curti airplane in the Argentine 
carried 5788 passengers, flew a total of 24n-1- b ur s and covered 
316,725 kilometers or, roughly, rg -,ooo mile, with but one minor 
taccident. Twice as many students receiYed in truction at the 
Curt iss school as in all other school::, combined, e..'-cept the Gov­
ernment stations. The Argentine rmy and avy include Curtiss 
machines in their equipment and the ~ ero lub of rcrentina has 
appointed the Curtiss school tation fo r all 
its students. 

The Cia. Rio Platense de A\ iacion. with a capital of $r27 ooo, 
also does school work and tottr ing. The o Italo A rgentine, a 
similar organization, is capital ized at -o,ooo. 

Many flights have been made over the .-\nd -: the Chilean avia­
tion, FiGueroa, having carried the mail from ·le o Argentina. In 
June, 1921, First Sergeant Lu i Barru-aldi, an Arcrentine, broke the 
South A merican altitude record a cendi z..t-.-7- f et. 

A SLA. MINOR 

The French operate an air mail en-i m yna three times a 
week, between Aleppo and Alexandre a. 

A usTRIA 

A bill has been presented in the Austrian · ational Council by 
which the Federal M inister of Commu i ation" is authorized to 
create an Advisory Committee to give e..~pert advice on schemes 
connected with all kinds of communication , including Aerial 
Transport. Although forbidden by the Peace Treaty, Hungarian 
pilots are trained at Szegedin. 
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AusTRALIA 

Aviation in Australia is controlled by an Air Council, with a 
subordinate Air Board. The Air Council consists of the Minister of 
State for Defence, who is President, a naval member, a military 
member, two members of the air board, one nominated by the Naval 
member and one nominated by the Military member, and the Con­
troller of Civil Aviation. Among the functions of the Air Council 
are the following : 

To advise the Minister upon the Air Force provision necessary 
from time to time for the defence of Australia; to co-ordinate the 
Air Force requirements of the Naval and Military Forces, respec­
tively; to allocate the funds made available for air defence; to 
advise upon the general control of Commonwealth air policy, in its 
Naval and Military aspects, and to co-ordinate civil aviation there­
with. 

The Air Board consists of the Director of Intelligence and 
Trading, the Director of Personnel and Training, the Director of 
Equipment and the Finance Member. The Board is charged with the 
control and administration of the Air Force upon the policy laid 
down by the Air Council. 

The sum of £roo,ooo was allocated for civil aviation during 1921; 
£soo,ooo was used for Service Aviation of the "Air Force, the plan 
being carried out in using the Air Force in assisting civil aviation 
by doing the pioneer work by surveying, map making and arranging 
air routes. Direct subsidies also have been decided upon by the 
Australian Government, £54,000 from the £roo,ooo allocated having 
been granted for three lines as follows: Geraldton-Derby, 1195 
miles (maximum subsidy £25,500); Sydney-Adelaide, 795 miles 
(maximum subsidy £r7,500) ; Sydney-Brisbane, 590 miles (maxi­
mum subsidy £r r,soo). The personnel of these lines must be mem­
bers of the Air Force reserve. The lines agree to carry roo pounds 
of mail matter on each trip. 

The Air Council has approved a scheme whereby aircraft material 
and spares may be lent from the Air Force stocks to civil concerns. 
The Permanent Air Force will be small and the Air Force of 
Australia will consist mainly of members of the Citizen Reserve 
Force. 

BELGIAN CoNGo 

In January, 1921, the "Sneta" (see Belgium) announced passen­
ger, baggage and postal rates for the King Albert Line in the Belgian 
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Congo. The first sector of this line included Kinshasa, Kwamouth, 
Bolobo, Lukolela, Gombe, Lirange, Coquilhah·ille and return. 

BELGru M 

Aeronautical activities m Belgium are under the jurisdiction of 
the Ministry of National Defense, with a Director of A eronautics, 
Colonel ·an Crombrugge, who has charge of both mil itary and civil 
aviation. aval aviation is nonexistent. 

Military aeronautics posses es roo airplane of various types and 
4 balloons ( Caquot type). The per onnel con i t of about roo 
offi cers and 2 000 men, with about roo licen ed pilots. T here are 5 
airdromes and r depot. The ai r ervice i- dir ided into 7 groups, 
compri sing 15 squadrons, r r aviation and 4 air- tations . T he 2 tech­
nical squadrons at the Brussels airdrome ha\·e complete workshops. 
The personnel is military. Theoretical re-earch is carried on at the 
Aerodynamic Laboratory. An appropriation of 22,000,000 francs 
was made for the year 192 1 , including 7,000 ooo for new airplanes. 
Plans have been made for four new quadran and two new air­
dromes. 

According to the report of the Belgian ~enrice, aviation is 
destined to develop rapidly in Belgium . The country being placed 
between the great commercial nations o£ the "~~~: of E urope, there 
must pass over her territory the line fram England to Germany and 
from France to H olland. Civil Aeronauti - is well organized and 
regulated. There are four bureau- as fo ow : Bureau for the 
establishment of aerial lines (organization of- airdromes, equipment 
of lines, etc.) ; bureau for de\ elopment of aerial lines ( national and 
international lines, subsidies, development of airdromes, etc. ) ; bureau 
for general questions, legal and various ( i:Jternational relations, 
information on foreign aeronautic re!!Ulati ns maps, -porting aero­
nautics, etc.), and bureau of technique of aeronautics ( laboratory 
schools, meetings, mobilization of ci,-il aerona ·cs) . 

The S. A. B. C. A. ( Societe Anonyme Beige de Constructions 
Aeronautiques) has a capital of -,ooo,ooo - am: . Its fa tories and 
hangars are at Brussels. 

The S. N. E. T. A. ( Societe Nationale puur l'Etude des Trans­
ports Aeriens) is an operating company. During the past year, it 
increased its capital from 750,000 fran s o -t.ooo,ooo francs. It 
operates four lines, Brussels-Paris, Brussels-London, Brussels-Ostend 
and Brussels-Amsterdam, the two last having been established in 
1921. During the six months ending Nm·ember , 1921, the ships of 
this company traveled r87,II5 k-ilometers in 682 trips, carrying 1294 
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passengers, 10,613 kilos of merchandise, 592 kilos of mail. Four 
machines were destroyed, one pilot and one mechanician killed, and 
one pilot injured. No passengers were hurt. 

The Societe E nterprises Generales d'Aeronautique is establi shed 
at Gosselies, where it possesses its own airdrome. It specializes in 
training. 

Subsidies amounting to 3,ooo,ooo francs have been provided for 
1922, for supporting the operating lines in Belgium; 1 ,6oo,ooo francs 
were provided in 1921. These subsidies have enabled the companies 
to reduce their fares and this reduction has increased traffic. A t an 
International Con fe rence of Air Transport Companies held at 
Brussels, Feb. 25-28, 1921, reductions in fares were adopted making 
them practically equal to the maximum fares for international rail­
way journeys. At a meeting of the directors of the "Sneta" held in 
April, 1921, it was stated that the increased demand they had expe­
rienced since reducing the fares confirmed the directors' opinion 
that the success of aerial transport depends on reasonable charges ; 
the poor business clone in 1920 being held clue to the high rates and 
not to any fear of risk on the part of the public. It was also stated 
that it was possible to insure the company's material agai11st accident 
for a moderate sum and that a broker charged only 1.3o/o for insur­
ance of documents carried by aircraft. 

Airdromes installed by the aeronautical admini stration are the 
property of the State. The public airdromes are open to all aircraft 
but foreign aircraft must be registered in one of the countries with 
which Belgium has concluded an agreement of reciprocity and must 
navigate in accordance · with the regulations set forth in the Inter­
national Aerial Convention, and in Belgian laws, decrees and regu­
lations. 

The Aeronautical Administration regulates the charges, military 
pilots being allowed a reduction of so% if the machine is not used 
for commercial purposes. Air navigation companies or lessees of 
airdromes must have accredited representatives at the state airdromes 
which they use. Strict regulations are made regarding the landing " 
and handling of passengers, freights and documents, inspection of 
ships, regulations as to turns, prohibition of stunting. These are in 
accord with the International Aerial Convention. 

The Aero Club of Belgium is very active and, following the 
example of King Albert, numerous sportsmen own airplanes and 
use them regularly. The King is accustomed to taking "after­
noon flights" about Europe and to crossing his own kingdom in 
an hour or two. He has also flown from Morocco to Toulouse, 
France. 
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BoLIVIA 

The Bolivian Government ha approYed plans fo r an aviatiOn 
school to de\ elop commercial fl) ing and improve communications 
with adjacent countries. The altitude of the country ranging from 
12,000 to 14,000 feet requires ery high PO\~ ered motors. The 
lack of railroads and higlm ays, hO\\ e\ er makes aviation desirable. 

Early in 1920 the Curtiss eroplane EA-port Corporation con-
tracted with the Boli' ian Go ernment for one battleplane to demon-
trate the possibility of flying from the e..'\.-tremely high altitude around 

La Paz. Numerous attempts had been made to a cend from that 
point without success. A Curti \ asp ., 400 h.p. wa used and 
numerous flights were made from the crAJto' above La Paz, taking 
off at 13,000 feet above ea level. 

BRAZIL 

In January, 1922, it was reported that the Pre ident of Brazil 
had given his assent to an act authoriz:ino- the expenditure of more 
than .f235,ooo for the e tabli hme.nt of two ae ial routes between 
Rio de Janeiro and Porto egre (in Rio Grande do Sui). One 
route for hydroairplanes maintained an directed by the Minister 
of Marine will follow the coa t, while the other, under the direction 
of the Minister of War, will be inland, follow in O" the railways 
wherever possible. The primary object i military defense, but the 
routes may be used for commerce with the Government's consent. 

Early in 1921 the Brazilian Government purcha eel from the 
French Aviation Mission 85 French achines at the reduced price 
of 2,ooo,ooo francs. These machin - were ·o be used in the Military 
Aviation School, at Rio de Janei ro. The Army Air ervice bas about 
200 officers and men. 

A Naval Aviation School wa pl eel and a piece of state land 
selected for its establishment near Pae Cara, and border ing on the 
Onterinhos ground. The 19- 2 budget all~ fo r increased expendi­
tures on naval aviation. 

It was announced in January. 19--, that plans had been com­
pleted for the establishment of transa anti airship service between 
Spain and Brazil, making the trip from eville to Rio Janeiro in 
forty hours. The ships to be u ed are of the Zeppelin type, to be 
constructed by German experts. 

American, French and Italian ompanie~ haYe been active. The 
Airdrome of the Curtiss Aeroplane E..'q>Ort Corporation is located at 
Sao Paulo, in charge of Orton \V. Hoover. The Brazilian Navy 
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has used Curtiss machines almost exclusively in its flying operations. 
Mr. Hoover organized, equipped and trained the militia school for the 
State of Sao Paulo, known as the Forca Publica, in addition to 
turning out some of the best known Brazilian civil pilots. It was a 
Curtiss machine, an "Oriole" with a K-6 motor, which Edward 
Chavez flew from Rio de Janeiro to Buenos Aires, the first flight 
between these two largest cities of South America ever accomplished. 
Five different types of European machines attempted this feat. The 
flight of approximately I200 miles was made in fifteen flying hours. 

CANADA 

As described in the "Aircraft Year Book for I92I," aeronautical 
activities in Canada are controlled by an Air Board, the military 
division being organized as the Canadian Air Force, operating under 
the Air Board. The principal training depot of the C. A. F. is at 
Camp Borden, Ont., where 407 officers and 840 airmen received 
training from Oct. I, I920, to Oct. I, I92I. Other activities of the 
C. A. F. include photographic survey of camp area for Department 
of Militia and Defence, combined training with Royal Canadian 
Artillery, combined maneuvers with militia and permanent force on 
staff tour, combined training with military and naval forces, com­
munication flying transit of machines, etc. A scheme for the training 
during the summer of University Cadets has been approved by the 
universities. . These cadets may finish their flying course in three 
years after which they may join the C. A. F. or be transferred to 
the Reserve of Officers. A total of $8zs,ooo has been granted for 
the C. A. F. for the year I92I-I922. 

Civilian flying operations for the govenunent include service for 
the Department of the Interior, such as the forestry branch, geodetic 
survey branch, typographical survey branch, Dominion Water Power 
branch, Dominion Parks branch, reclamation service, international 
boundary commission, and town planning branch ; service for the 
Department of Mines, including the geological survey branch ; service 
for the Department of Marine and Fisheries; for the Department 
of Agriculture, including the entomological branch; for the Depart­
ment of Customs and Inland Revenue; for the Department of Rail­
ways and Canals; for the Department of Trade and Commerce; for 
the Department of Public Works; for the Department of Militia and 
Defence ; for the International Joint Commission; for the Commis­
sions for Northern Manitoba; for the Ontario Provincial Govern­
ment, including forestry and mines; for the British Columbia Pro­
vincial Government, and for the Quebec Provincial Government. 
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Larsen J. L.-6 in Canada. B elow-Aircraft aiding horticulture-Army plane 
spraying grove near Troy, 0.-Photo, U. S. Air Service. 
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The number of pilots' certificates and licenses in force Sept. 30, 
I92I , was 475· This included private Ai r Pilots 58, Commercial Air 
Pilots 86, Air Engineers IS I, Air .r avigators I, Civilian A ircraft s8, 
Civilian Government ircraft 30, Canadian Air Force Aircraft 59, 
Civilian A ir H arbor Licenses 25, Civilian Go ·ern.mental Air Harbor 
Licenses 6, Canadian A ir Force Ai r Harbor Licen e I. 

The summary of civil government flying fo r the period from 
April I to Sept. 30, 192 I , included fughts for fo restry photography 
and fire protection, miscellaneous reconnaissance, photographic sur­
vey, preventive reconnaissance, communication, tran portation and 
demonstration, instructional, experimental and unspecified . The total 
mileage was estimated at I57.413. 

Among the specific operations of interest during the summer of 
1921 was a demonstration flight of rooo miles around Lake Winnipeg 
and part of Lake Manitoba and as far north as The Pas and Cum­
berland House. This flight was made for Lieu enant Colonel H. I. 
Stevenson, District Forest Inspector for ian.i toba who was a 
passenger throughout the trip. As a result of this pioneer 
flight, weekly trips ha e been made over the same route from 
the Victoria Beach Station. On the initial trip while the plane 
was at The Pas, reconnaissance and survey of flooded districts 
were made in connection :With land drainage and 1reclamation 
proj'ects. 

During August, a forest fire of great range, tarring in A.Je...'Cander 
Creek Valley on the British Columbia side of the Rockies, outside the 
area patrolled by the airplanes from the High Ri\:"er Air station on 
the Alberta side of the Rockies, spread into the forest reserve of 
Alberta where it was detected from the air. The :fi e continued for 
twelve days during which time the airplanes made daily patrols, 
bringing in reports as to the progress of the nrl~cration and ne'>v 
territories threatened, so that the fue-nmting or~ization could 
work effectually in all parts. The fire patrols of the Bow Ri..-er and 
Crowsnest Forest reserves report an efficien per entage of f rom 
90 to 96% on daily flights. 

In Septeni.ber, a flight was made from e High Ri..-er station, 
Alberta, to explore and photograph Jasper Par·. Seaplanes from 
the Vancouver Air Station were used in rec a· ~sance for the 
primary triangulation scheme in British Colum ia. ~1o quito Breed­
ing areas in the Lower Fraser Valley, B. ., w e observed and 
photographed from the air. A geolm>i.cal reconnaissance '>Yas made 
in Northern Ontario for the Mines Departm t of On aria . Photo­
graphic surveys were made of Internation Boundary \\ aters, in­
cluding the St. Lawrence River and Cana ystem, the Warterton 
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Lakes and St. Mary's River Vvatersheds, the \i\felland Canal and the 
St. Croix River. 

The Canadian Government has not undertaken to subsidize any 
commercial air service. It has adopted the policy of encouraging 
civil aviation along the following lines: The regulation of civil 
flying, the inspection and registration of machines, certification of 
personnel and the inspection and licensing of air harbors on the 
principles laid clown by the Convention for International Air Navi­
gation: the establishment of a Technical Branch under the Air Board, 
the services of which are freely placed at the disposal of promoter of 
air undertakings; the survey of air routes and the provision on 
recognized air routes of emergency landing grounds between urban 
centers along any route; the establishment of an Operations Branch 
which confines itself to the carrying out of such flying operations 
with heavier-than-air machines as are required for the various de­
partments of Government in relation to forests, fisheries, surveys, 
customs, etc., and to scientific experimental work; the loan of air­
ships and lighter-than-air equipment to commercial companies. 

Appropriations for civil aviation for I92I amounted to $700,000. 

CHILE 

Aviation in Chile is under the War and Navy Departments, 
· which are branches of the Department of War. All aviation activi­

ties, military, naval and civil, are under the "Inspector General of 
Aviation," a Bureau Chief of the War Department. Military avia­
tion consists of I2 Bristol Monoplanes, 8 S-E ss, 20 Haviland 9s, 
I De Haviland Training, 8 Avro Training, 3 Sopwith. The personnel 
consists of 50 to 6o officers and roo to 200 men with about 30 pilots. 
The plan of organization is two squadrons of 18 planes each, one of 
bombers and one of scouts. General Pinto Concha is Inspector 
General Aviation. Major Victor Huston, late of the Royal Air 
Force, is Chief Instructor. One million, one hundred forty-eight 
thousand nine hundred and fifty-three gold pesos were appropriated .. 
for use in I92I to which was added I,572,350 paper pesos by popular 
subscription, which made a total of about $500,000 in United States 
money. Three hundred thousand dollars will probably be used to 
purchase new material. 

The Curtiss Aeroplane Export Corporation, under Lawrence 
Leon, has established a permanent base at Santiago. 

It was not until I92I that a plane carrying a passenger crossed 
the Andes. Lieutenants Roberto Herrera and Alfredo Gertner made 
the flight from Lo Espejo, Chile, to San Luis, Argentina, in May. 
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Madame Adrienne Bolland .flew from Mendoza, Argentina, to Chile, 
the first woman to cross the Andes by air. 

C HJNA 

The Chinese Aeronautical Department was created by Presi­
dential Mandate, Feb. 9, 1921. It is a epa rate ministry for cen­
tralizing the entire nat ional air ser ·ice. The Department has been 
designated as a strictly commercial ervice but all members of the 
staff are army or naval officers. All the Chine e .flying pilots and 
students of the air schools are provided by the Army and avy and 
have had some military or naval training. All of the si..-x foreign 
pilots now with the Aeronautical Department a.re qualified to handle 
the latest war planes, all but one havin <T been in combat in the late 
war. A lthough " Commercial Aviation" i a term used to designate 
the air activity (made expedient by the exi en e of the International 
Arms Embargo Agreement) , the Aeronautical Department is in 
every sense a military ser ice and i so coo idered by all the Chinese 
officials. An annual appropriation of the equivalent of $2,ooo,ooo is 
provided for the Department. 

There are 140 airplanes in the ervi e and no balloons. The 
personnel includes roo officer , I-'" pilots and students and 75 
mechanics. There is a senrice field at Nan Yuan, 8 miles south of 
Peking, and one at Ch'ing Ho, 12 mile north o Peking. 

The Department is headed by a Director General Pan Chu Ying. 
He is assisted by a Chief of Staff and a ta - onsisting of Chinese 
army and naval officers. Colonel Holt, of the Active List of the 
Royal Air Force of Great Britain ha:, been engaged as a foreign 
adviser. There are six foreign pilots ree British, one French and 
hvo Americans. T. H. Chang, a returned Chine e student from the 
United States, has been engaged as a pilot instructor in the I an Yuan 
School. 

The Vickers Company made a loan to '-he Chinese Aeronautical 
Department consisting of r ,8oo,ooo po nd rerling, with which the 
Chinese Government agreed to purchase aviation materials from the 
Vickers Company exclusi,ely. 

CoLOMBIA 

Durino- 1921 a School of Military Aviation was established as a 
part of C~lombia's scheme of national defense. This school, which 
is located at Bogota, is under the direction of Major Rene Guichard, 
formerly of the French Air Service. The introduction of the air-
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plane has been an important factor in bringing into closer touch the 
various sections of this country. The rugged nature of the territory 
has made the construction of railroads and highways difficult so that 
a trip from one part of the republic to another was usually a matter 
of weeks. Today one may go by air from Barranquilla to Bogota, a 
distance of 900 miles, in 21 hours, whereas it took from 7 to 10 days. 

W. Knox Martin, an American pilot representing the Curtiss 
Aeroplane Export Corporation, is credited with the great pioneer 
work in Colombia. His first flights at B_ogota with a "Jennie" were 
phenomenal, the altitude at that point being approximately 9000 feet 
above sea level. He is now doing instructive work with a Curtiss­
Standard with a K-6 motor. Plans are now under way for the 
establishment of a permanent Curtiss School at that point. 

The planes of the Sociedad Colombo-Alemana de Transportes 
Aeros, which carry both passengers and mail, make the trip from the 
coast to Girardot in about 7 hours and from the latter point trains 
run to Bogota. The Government has granted a subsidy of $roo a 
trip to this company plus a payment of 30 cents per 15 grams for 
mail carried. The service of this company has been extended to 
Cartagena on the Caribbean Coast. This company has increased its 
capital to $250,000 and ordered 4 German planes, 2 of which accom­
modate ten passengers each. The company has been using 5 hydro­
airplanes carrying three passengers each. Mail transportation takes 
from r to 2 weeks. By air it takes from 24 to 30 hours. 

CuBA 

In Cuba, military aviation is under the control of the War Depart­
ment. Commercial flying is controlled by the Department of the 
Interior, which embraces the Section of Communications. 

The aviation department possesses 4 planes and the personal 
consists of 6 officers and 42 enlisted men with 6 pilots. There is one 
service field and one airdrome at Camp Columbia, 8 miles southwest 
of Havana. About $r r,ooo was appropriated for aviation last year, 
none of which was spent on new construction. Twelve thousand 
three hundred forty miles were flown with 5 accidents but no per- " 
sonal injury. The Military Aviation School is located at Matriculates, 
a few miles from Havana. 

It is the unique distinction of Cuba to share in the activity of 
what is believed to be the leading aerial transportation enterprise in 
the world. For the last two years, the Aeromarine Airways, Inc., 
has operated a commercial service between Havana and Key West, 
Fla. Starting with an eleven-passenger cruiser in 1920, this service 
has grown rapidly, until today it is unquestionably the leading 



Forest patrol over Plumas National F orest. Bclln:-~ Timber fi re as seen f rom 
th t> air.-Photos, U . Forest en.·1ce. 
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company in the world operating flying boats e--xclusively. In addition 
to the Key est-Havana line, spurs are e..'\.'"tended from Florida and 
Cuba to other islands in the est Indies and the Bahamas. In the 
winter of 192o-192I and the winter of 1921- 1922, the company 
maintained a daily passenger service upon regular schedule. In 
addition to the activities in Caribbean waters, Aeromarine Airways 
operate out of ew York and other Atlantic port . During the year 
192 1 a total mileage of 95,020 was registered. All told, 6814 paid 
passengers were carried, and 29,002 pound- of freight transported. 
The distance between Key 'Nest and Havana i IIO miles, o ·er open 
sea . A n average schedule time of 96 minu e- for this flight is 
recorded, regardless of weather condition". During the earlier 
history of Aeromarine Airways, maiJ was carried, but the winter of 
1921-1922 saw such an increase in pa enaer bu · e that the mail 
space was given over to baggage. Since the Ke_1 \ est-Havana serv­
ice has been in operation, Aeromarine _ irways ha carried between 
the island and t11e continent 1044 passenger , for a total of 42,000 
miles of flight. Twenty-four thousand and two pounds of United 
States and Cuban mails and sooo pounds of frciaht and baggage have 
also been transported. The type of craft ed includes I I -passenger 
Aeromarine-Navy cruisers and 6-pa -enaer Aerornarine-- avy Coast 
Patrol Flying Boats. The \ est Indian flee · of eromarine Airways 
embraces more than a score of these flrin~ craft. 

CzEcHo-SLOVAXL-\ 

The budget for 1922 allots 9,68o ooo b . for av-iation. Of this, 
the Franco-Roumanian Company ,,;n - ei ·e 6 ooo ooo kr. as a sub­
sidy in the Paris-Prague service. This is ea ly double the amount 
of the subsidy for this line in I92 . The s.e ond International Aero­
nautical Exhibition was held in Prague from 0 t. - 2 to Oct. 30, 
1921. 

Military and naval aviation in Denmark are ntrolled separately 
by the Departments of the Vvar and Xa -y. There are no govern­
mental commercial activities of the air but commissions have been 
appointed by the Government to the caodina,-ian Air Navigation 
Convention and a commission was sen· to Great Britain and France 
in 1921 to examine the construction of airdromes, and to draw up 
plans for the erection of an air station at Kastrup on the island of 
Amager near Copenhagen. An air onvention between Denmark 
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and Germany was held at Christianborg at the end of September, 
dealing with passports and customs arrangements. 

DuTcH EAST INDIES 

By consent of the Dutch Govenu11ent and the local Governor 
General, two aviation schools have been founded in the Dutch East 
Indies at Sem~rang and Batavia. 

EcuADOR 

Military aviation is the only branch ex1sttng in Ecuador. It is 
controlled by the Ministry of War and Marine. The Government 
has seven planes in service. A school was opened on July 12, 1921, 

on the Guaras River, opposite the City of Guayaquil. An Italian, 
Elia Luit, is the instructor. There are 7 officers and 43 men. 
Italian, Syrian and Chinese Colonies and the Association of Uni­
versity Students have all subscribed funds for buying planes for 
the school. The Government has entered into a contract with an 
Italian manufacturer for the purchase of 12 additional planes. 
Elia Liut made the first flight over the summit of the western range 
of the Ecuadorean Andes. 

EsTHONIA 

The Esthonian Republic possesses an excellent seaplane station 
with a slipway to the Baltic. Large hangars of reinforced concrete 
are provided. The Esthonian Aviation Corps is under the command 
of Captain Juri-Ots and includes about 30 pilots. There are some 
good airdromes in the Interior of Esthonia in which there are about 
20 British and Russian machines. An Airplane service between 
Stockholm and Reval was started July 15, 1921. Two trips are made 
each week, taking 3 hours and accommodating 5 passengers. 

FRANCE 

France leads the nations of the world in the development of civil 
aviation and air transport. Aeronautics is organized as describ.ed 
in the "Year Book for 1921." Although interest in aviation is be­
ing developed chiefly along commercial lines, all approved plans for 
airplanes admit of their being easily transformed into war craft 
and the military and naval departments of the air are continually 
developing new models. Three metal airplanes were built early in 
1921 at the Petit Creusot factories at Chalon-sur-Saone. The type, 
H~nri P.q.ul B. 4, ar~ militaty machines desig-ned for night raids, 
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with a f ramework made of steel and duraJum in. T hey are biplanes 
with a li fting surface of - 20 square n1eters ( - 63 square yards), the 
wing bei ng 32.8 yard from tip to tip. The armament consists of 
t'' in machine .2<1ns fore and aft with mobile guns and their carr ying 
car ac ity i near! · 4000 pound in addition to enough petrol for five 
hou rs. There are four motor of 350 horse-power. T he machine 
can ri e to 1 ooo feet and attain a peed of roo miles an hour. 
Four other new types were accepted for the French Air F orce, the 
L eiore, a ·er) fast and flexible machine for the prate tion of flying 
squad rons, a 265 horse-power F arman reconnai ance biplane con­
str ucted o f cl icaluminum, a roo horse-power \1 1 aul t pecial 1ong­
di tance reconnai sance, utilizing the thick winO", and a new ieuport 
fighter sa id to be fa ter than an thing else knO\Yn. EJ...-periments 
·with "tele-a ions," small hea ·ier-tban-air machi.n really torpedoes 
with '' ings, have been experimented with near Pari at \ illacou­
blay. T hey are sent up under the ir own pO\Yer and pilotless and 
cont rolled by v\rireless telegraphy. 

M ore than 6oo demobilized airplane pi1o of the F rench Army 
reserve were engaged in voluntary training at the end oi July, 1921, 
at fi ve di fferent air centers, as a result of arranrTements made by the 
Air M inister by \vhich reserve pilots in civil life were offered the 
use of airplanes free, together with upplies in order to en ourage 
them to keep up their facili ty in flying. The ilo - are g\cen half 
fare rates to the airdromes at Orly, Orleans, AnCTer , _-\.ulnay and 
Bordeaux . T wenty-seven hundred and twenty-fat r flights have 
been made by these pilots, covering 8o,ooo miles. .:. -o serious acci­
dents have occurred. 

Early in the summer the F rench na\al auth · ·es at T oulon 
carried out ex periments in bombing an e..-.,.-German u·- from the 
air. The effects were so destructi-ve as to lead e airmen who took 
part in the experiment to declare that th y had :ieved a definite 
mastery over surface craft. 

The total French Air Budget for r .., i- app-oximately 
436,ooo,ooo francs. Under the Depanme t of L e ~ ini- er of \Var, 
there is provided for the Home Squadro - I.f.-~7, -oo franc~ ; for 
A lgeria and Tunis 9 936:490 fran Io o -2,I7 .og2 f rancs; 
total 246,219,970 francs. Two hundred eigh . ·-six r tTiments, each 
of 12 squadrons, are provided for, u .inCT in all 40 oo airplanes. 

The remarkable progre s made in commercial a :iation in F rance 
is clue to the centralized authority, upport :Yen by the Govern­
ment in generous subsidies and carefully organized landing field 
systems, and to the interest of the French public in flyino- . 

M. Laurent Eynac is the Under-secretary for Aeronautics. 
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Under him the principle of unity and technical control has been 
reconciled with the autonomy in the administration of the com­
mercial, military and naval branches. His department, enjoying a 
separate budget, has stabilized the work of its central offices and 
of its three main annexes, dealing with technics, construction and 
navigation. It has prepared efficient training centers, instihtted 
pilots' schools, created a national office of meteorology. 

The Under-secretary of State for Aeronautics also has charge 
of the granting of subsidies to operating companies. The budget 
for 1922 includes 147,219,970 francs for the department, divided as 
follows: foreign air attaches, 2oo,ooo francs; technical service, 
5,400,000 francs; prizes and subsidies for commercial aviation, 
45,382,000 francs. The Ministry of Marine is to receive 37,318,543 
francs and the Ministry of Colonies 4,991,000 francs. 

Subsidies are given only to French subjects and companies em­
ploying French material and personnel. The subsidies for purchase 
consist of a grant of half the value of the machine which cannot be 
sold or taken out of French territory without official permission and 
notice. The amount of subsidies granted to operating companies 
varies according to service and needs. 

This subsidy is granted only when passengers or freight are 
carried and when the journey is completely accomplished. If a 
plane has to abandon a trip that subsidy is lost. If an average speed 
of 8o miles an hour is not maintained no subsidy is paid. When 
weather conditions are very unfavorable the subsidy can be granted 
if the flight shows a gain of 25% on the fastest public service by 
train or steamer. If there is delay at the start after weather con­
ditions have been pronounced satisfactory, the subsidy is reduced 
s% for each quarter-hour or fraction thereof. The French com­
mercial subsidy is 75 centimes a kilometer per passenger and .oos 
centime per kilo of freight. Fares are fixed at the rate of 8o cen­
times per kilo per passenger and freight charges are .015 centime 
per kilogram-kilometer. Additional hourly subsidies are granted 
on the basis of amortissement, crew, transport and gasoline. The 
system tends toward regularity of operation and if the irregularity 
falls for two consecutive months below 40% from December to 
March and below so% for any other two months, subsidies are sus­
pended until the regularity has risen. The subsidy is also suspended 
if during three consecutive months the number of paying passen­
gers or the quantity of paid freight is less than 30% of the capacity 
of the planes in service. 

The following routes are subsidized: Paris-London, Paris­
Brussels, Paris-Amsterdam, Paris-Prague, Paris-Warsaw; Bor-
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Ae rial advertising. (1) "Spokane Industrie s'' plane of Foster Ru sse ll Av iat ion Co.; (2) ll.cdd on Av ia­
ti on Co.'s " P13'ing Fish" ; (3) T hi s tail tells th e ta lc; (4) H. D . Cop land helps to se ll saws. A ll pla nes 

Curt isses. 
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deaux-M arseiJles-Genoa; Bayonne-Santander ; T ou.louse-Casablanca­
Oran; Bukarest-Con tantinople; _ ntibes-Tunis; A.lgiers-Biskra; 
Dakar-Kayes; two lines in French Guiana. 

Transport ub icl.i es cau eel reductions in pa seuger fares as 
follow s : Paris-London, reduced to 300 franc- · P ar is-Strasbourg, 
reduced from 500 t o I SO francs; P ar is-Prague reduced from 1500 

to soo francs. The increase in passeng-ers carried by airplane on 
French lines in the last two years as a re ult o carefully organized 
and consistent support by the Government i a.lmost increruble. In 
1919 the number of passengers wa 729. In 1920 the number was 
66g7. For the twelve months ending Decemher, 19 I, the figures 
are: Flights, 4022; passengers, 13, "'69 · good . I -o "'09 kilourams; 
mai.ls, 3308. During June, 1921, the F rench o parues carried 
1553 passengers, and during September IIO+. In rnparing these 
figures it is significant that in June the Britisl line- c - iecl on.ly 4 00 

and in September 512. 
The Paris-London service runs planes four imes dailT, the trip 

taking 2_0 hours. The Paris-Bru els takes 2 ho rs, the P aris­
Amsterdam 4~ hours, the Paris-Stras-bourg-Prague 7 hours, the 
Paris-Warsaw, which flies daily e.xcep t S un ay. I -3 ~ hours, the 
Bayonne-Bilboa-Santander, daily, 21 ,% hon s.. In ep·ernber the 
French lines flew 712 miles as compared Great Britain g8, and 
carried r8,509 kg. of freight and r r-- kg. oi maiL 

Time tables are published monthl · by . Eyna , including inter­
national and intranational lines . Air pas e.tFer are picked up at 
their hotel by motor and taken to thei d -tinarion. A system of a 
twenty-four-hour clock is used alike in Gre:u Britain and on the 
Continent. 

The longest route is that from T o o e to Northern African 
points. Ordinarily this voyage mu - be tad by train, boat and 
horse-drawn vehicles, requiring 4 days. By air i takes less than 2 

days including an all night stop over at Ali .,.., e. :'be air · ourney 
costs r68o francs as compared 'V-i I .)OO iranc.s by the old way. 
Passengers are allowed 2 0 pound- o · · c:r,.... ge. Letters are carried 
for 75 cents. 

The carrying of mail is considered of great importance as the 
revenue from mail carried to capacity ;\Ould COYer operating ex­
penses. The list of air lines includes ~ 'Veral which are used to 
connect France with her colonies in ~ o-the.rn Africa. The line to 
Constantinople is one of the new est, haYing been mapped out late 
in 1921 by two French airmen, M M . Deulin and de 1\larmier, who 
left Paris on Oct. ro, making halts at Stra~sbourg, Prague, Buda-
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pest, Belgrade and Bukharest. T he el i tance of 1770 mil es was made 
in 17 hours effective flight. 

The necessity for land organi zation, the creation of chains o f 
public landing grounds, weather report stations, gasoline depots, re­
pair shops, etc., without which commercial a ir progress is impos­
sible, has been realized by F rance. About rg,ooo,ooo wa to be 
spent in 1922 on "aerial roadways" and facilities for fl ying. More­
over, the importance of France as the crossroads of E urope is 
appreciated by the Government. The basis of practical aerial road­
ways is the fact that the duty de' ol ved on national governments and 
not on private enterprise, which would be detr imental to the general 
interests of the nation. Whenever there is interest in opening up 
two points of aerial communications, the French service de Ia Navi­
gation Arienne undertakes the whole of the ground service. L and­
ing fields are necessary every thirty miles in countries where fog 
prevails and sixty miles where weather conditions permit. 

In France there are five types of landing fields. Beginning with 
the emergency fi eld, a simple form is all that is necessary, on land 
which may be held by option and kept under cultivation but which 
at the same time will always be kept in such a condition that planes 
can land with safety. Only a caretaker, a supply of gasoline, a 
selection of tools, a telephone and weather bureau reports are re­
quired. Besides the emergency fields, there are four classes, third, 
second, first and the air port. The plan provides for correlation so 
that as traffic increases each type can be developed into a higher class. 
The third class must be at least of fourteen acres with one perma­
nent shed not less than I ro x roo ft. , a workshop, forge stores and 
automobile garage. There should be two trucks. In addition to 
the caretaker, a ground manager is necessary, a weather bureau 
should be established and a wireless telegraphy station installed. 
Additional ground should be secured to enable more sheds to be built 
as required. The second class is an enlargement of the third class 
with more sheds, better mechanical facilities and bigger supply of 
gasoline, oil and spares. A first class station calls for an elaborate 
equipment. It should have at least two permanent sheds, a long­
distance wireless installation, well equipped machine shops, gasoline, 
oil and spare parts, central offices, customs officer if near the fron­
tier, a station master's office, a complete weather bureau and private 
sheds. 

The Air Port is most important and generally the terminus of 
international lines. It is only on the Paris-London line that the 
fields are laid out according to plan. It is estimated that the cost 
of building an aerial road is something less than $ 2 300 a mile, as 
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compared to the cost of a highway at $23,000 a mile. Dues for 
landing, lighting, repairs, etc., are charged operating companies and 
private individuals. A rrangement for night flying which would 
necessitate landing fields every thirty miles equipped with flood 
lighting, have not yet been made. 

At the present time France possec: es about 30 State owned and 
controlled aviation grounds and about 20 privately owned airdromes. 

License methods in France are well rerulated. No plane can 
be flown unless it has been technically e.~ed and approved and 
is officially registered, carrying its registration number on its wings 
and fuselage. No pilot can fly without an official li ense. Each 
plane carried three log books, the route l<W the plane log and the 
engine log. 

Regulations as to flying, Iandino-, et ., are a ording to the 
International Aviation Congress, which met in Pari , November, 
1921. 

FRENCH G UL'\-"'A 

The Societe des Transports Aerien Guyanais ha started a 
periodical service betw·een St . Laurent and e Inini. the distance of 
250 kilometers being covered in I hour, - minutes the route fol­
lowing the course of the river 1aroin whi i_ th s e of impor-
tant gold and forest workings. The YO}~o-e · :a ily tares 20 days. 

FREl'fCH . \V. _-\F}u ,;. 

Land has been purchased I I mile- fr 
base. 

Algiers for an airship 

Germany claims to have the most u ""o-d.a:· e, omplete and regu­
lar system of aerial traffic routec. in the w ld today. France leads 
in actual mileage, Germany being s . but ·tb the restrictions 
set by the Allied Aerial Control Com:rni£9 ed, it is pre-
dicted that Germany will be far in a :n.!l ther nations. 
Heavily subsidized by the Government, a.ir mpa.ni , largely sup­
ported by great shipping firms have I tru " routes in which 
airplanes fly daily. These routes ap :ear in a map shown in the 
travel bureau in every town in Germany. T e rman aerial time­
tables are as complete in detail as a r · - tim -table, making it 
possible to tour Germany by air conveniently and economically, 
fares in Germany being cheaper than in other mmtries. 

It was announced in July, 19- I, that by May 20, the Germans 
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had destroyed 14,721 airplanes and hydroplanes and 24,208 motors, 
besides having delivered to the Allies 2775 airplanes and hydro­
planes and r8oo motors. Many of these were said to have been 
damaged to prevent constructional secrets being made known. 
Nevertheless, the London Times, in October, expressed doubt that 
Germany had turned over or destroyed the most considerable part 
of her aviation material and declared that Germany could build as 
many as ro,ooo airplanes in a very short time. It stated that the 
German Government was exempting from taxation the capital in­
vested in the companies engaged in the construction of civil aircraft. 
According to the London Daily Mail of June 14, a director of a 
German airplane company said that the Allied restrictions had helped 
the German air industry because they had forced the constructors 
to design new and more modern types of machines instead of re­
maining content with the old war models. 

Although the Treaty of Versailles forbade Germany to possess 
a military air service, the German Military Staff has published com­
plete regulations for the employment of aircraft in the army. 

Aeronautical instruction is receiving much attention, and a recent 
memorandum drawn up by a committee of faculty members of the 
Hanover Technical College and the Berlin Technical College sug­
gests that a chair of aeronautics be introduced into at least one 
technical college, providing laboratories and everything necessary 
for a thorough experimental, as well as practical, training for aero­
nautical engineers, the department to be assisted by the State, and 
that in existing institutions aviation should take its rightful place 
and be included in the normal curriculum more than hitherto. 

There are two main bodies which virtually control all air traffic, 
the Deutsche Luftreederei and the Nord Deutsche Lloyd. The latter 
comprises eight or ten companies, including the Rumpler, Albatross, 
Sablatnig and Junker concerns. Lines are operated as follows. 
Berlin-Danzig and Konigsberg, 975 marks; Berlin-Bremen and Mun­
ster, 650 marks; Berlin-Bremen and Wingeroog, 650 marks; Berlin­
Brunswick and Dortmund, 8oo marks; Berlin-Dresden, 500 marks; 
Berlin-Leipzig, Niirnberg, Munich and Augsberg, 1225 marks; 
Hamburg-Magdeburg, Leipzig and Dresden, 700 marks; Munich­
Constance, 400 marks; Stuttgart-Constance, 450 marks; Trave­
munde-Warnemunde, Sassnitz and Swinemunde, 550 marks. 

About 6ooo miles are said to be flown daily. Mail is carried on 
these trips, the Post Office paying a subsidy of 21 marks per kilo- . 
meter. Subsidies amount to 539,000 pounds. 

During February, 1921, 70% of flights scheduled on the Berlin­
Konigsberg route were accomplished and it was assumed that during 
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the spri ng and ummer, go to g - % would be accomplished. All 
metal Junkers monoplanes were employed . 

The journey f rom Stuttgart to Con tance takes -s minutes as 
compared to 7 hour by ' ater or rail. Durina Iarch 8ooo h.-:ilo­
meters were covered on thi route. An International Air Station 
has been planned fo r Constance, and an air port is to be established 
at M unicl1 early in 1922 . 

Motorless a irplane are receivino- much inter t in Germany. 
D r. K lemperer has fl O\\ n fo r 13 minutes. tarti g om \ asser­
kttppe at the sununit of the Rhoen Mountains in ~Iiddle Germany, 
he fl ew to the small town of Ger fi eld, pas,ing over ·x village:, on 
the way, co-.. ering a distance of 3% mil "· T · "!rllt was made 
the day after the dosing o f the econd gtidin(T airp ne tournament 
in which 45 gliders took part. 

Germany's ambi tions for the futu e in a iation in lude pl ans 
for a world-wide airship service w-i th its er at F riedrich haven. 
The Zeppelin A irship \ ·arks wrote to a an newspaper an-
nouncing connections ' 'vith French firms and 

"Our own point of view is that ai rcra' rran_ or. ::an eally become 
profit able if long distances are co\•ered. I wo b iopo.:: "ble for Ger­
many to attempt such an organization al ne. Germa m e_- could not 
beg in to meet the e.x trao rdinarily heavy expenses in>o ved and also, for 
meteorolog ical and geographical reasons Germany cam::o: t ex:::p to e::·p!oit a 
world-wide airsrup transport servi e a one, quite a_ a t from the drastic 
restrictions laid upon such German enterpru by the terms oi the P eace 
Treaty. Therefore we must t ry to seize upon I interest hown by other 
European states in the development of a world-wide ::ransp r service. With­
out the ~ympathy of the neighbor ing states tt.e vast kn wled e concerning 
a irship construction and transport at the di.o s t::: Zeppelin Company 
will be lost forever to mank ind." 

According to this poljcy i the annor-..... u'"'"-LLL' 

teclmical conunission is examining the sou h 
a site suitable for Zeppelin shed to h u..: 
in the proposed Spanish-South Arne · -
planned by a combination o f German exp 
and will operate as a Spani h cm pany. 

Meantime the Zeppelin ~ ork; are bc.,;:y r cing in two shif ts, 
work being clone on transmission gear an uplin ~ for the motor 
car industry, on the May bach enc · e and B.yi::1 boat . T he 
decision that the compensation due Ente!lte ountries fo r the 
seven airships destroyed by their cre\\·s at · e time of the signing 
of the Peace Treaty should not be made in cash bu in ships, has 
made it possible for the Zeppelin \Yorks ntinue onstruction 
of airships. 
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Ever since the Peace Treaty there has been a perpetual struggle 
between the German Air companies and the Control Commission. 
Originally the restriction on the manu facture and importation of 
aircraft and aircraft engines was laid clown for six months. It has 
continued because of repeated instances in which Germans have 
managed to evade it and other articles of the Treaty. Restrictions 
were to be removed in May, 1922. 

GREAT BRITAIN 

' Civil aviation as a reserve for military aviation and military 
aviation as a substitute for the more expensive units of both Army 
and Navy, is the new aviation policy of Great Britain. In carrying 
out this policy subsidies have been granted to conm1ercial lines and 
new models of aircraft have been bought by the Government for use 
by these lines. 

The organization of aviation in Great Britain is complete as 
described in the "Aircraft Year Book for 1921." Captain the 
Rt. Hon. F. E. Guest has been appointed Secretary of State for Air. 
The King is Chief of the Royal Air Force and the following are 
members of the Air Council : Captain Guest, president; The Rt. 
Hon. The Marquess of Londonderry, Under-secretary of State for 
Air and vice-president of council; Air Marshal Sir H. M. Trench­
ard, Bart., K.C.B., D.S.O., A.D.C., Chief of the Air Service; Major 
General Sir F. H. Sykes, G.B.E., K.C.B., C.M.G., P.S.C., Controller­
General of Civil Aviation; Air Vice-Marshal Sir E. L. Ellington, 
K.C.B., C.N.G., C.B.E., P.S.C., Director-General of Supply and 
Research; Sir James Stevenson, Bart., additional member; Rear 
Admiral Sir C. F. Lambert, K.C.B., additional member; W. F. 
Nicholson, £sq., C.B., Secretary of the Air Ministry. 

Military aviation is in charge of Air Marshal Sir H. M. 
Trenchard, Chief of the Air Staff. The personnel includes 30,880 
with 7500 pilots. The list includes 5 air vice-marshals, 13 air com­
modores. Under these are group captains, wing commanders, squad­
ron leaders and flight lieutenants. There are 56 provincial stations, 
17 stations in the middle East Area, 15 stations in the Indian group 
and 2 in the Mediterranean group. 

Experimental work is carried on at the Royal Aircraft Establish­
ment, Farnborough, Armament Experimental Station, Isle of Grain, 
and instrument Experimental Station, Bigger Hill, Kent. Among 
the new types experiments have been made with a battleplane which 
carried its own scout machine poised at the tip of one of its wings. 
Another new machine is an armored monoplane, made with wings 
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of spruce cmered ' ith armor and carr)ing a !!un near the tail wings. 
It i said to f1 at r8o mil es an hom a11d ha ri en 2 '"00 feet in 70 
second . larger craft, arm red on all ide and ' ·itJ1 !!Un p inting 
in all directions had also been flo,, n uc - f ull ) . T he latter is a 
a- iant Sidelley-Cirkis with h vin idelley-De.LSe engine . T he Night 
Ha, k, a mall machine built for peed and rapidi y in maneuvering, 
is con idered a r ema rkable ·ucc . It i aid that a hu o-e tran port 
i being built, bi o- enouo-h t a t a tender for a quadr an of air­
planes, carrying fu el and pare part f r them. I t h a tiers of 
\\ ing with propeller on the wino- and be eo,oine room in ide the 
hull. 

About fr ,033 400 '' ere appropria ed dur · CT the fi al ) ear for 
fiJitary Aviation. 

The United Kingdom is di:vided iu A..rea Commands. The 
Inland Area includes all units in Gr Brimi ·wi th the e.,"ception 
of those compri ing the Coastal rea and ·be L unwell and H alton 
Commands. The Q, erseas Area i11clude e ndependent U nits 
under which are the Aeronautical Commis.si ,- of on o1 of A ustria 
and Germany, the Roya1 Air Force of the Rb"ne. the A idd.le East 
Area, including the Egyptian, Pale-tine an I - pota.mian groups, 
the Indian Group and the Mediterranean c• up. 

The air lines, which it i believed " . f :he ba ·_ for a great 
scheme of connecting lines throuo-ho t the ec:J i re, have been, 
especially in the Middle East Area a.7.~c • Di ·- ·on, chartered 
and carried on by military fore -. It:~ d o develop these 
lines commercially so that the rna jo 
terests and remain a reserve for military 

Entire control of the British mandat 
been taken from the army and turned 
The Air Force will use airplanes for 
of the air force units enabling them o 
with minimum forces. The change will 
many millions of dollars and !!i\ ·e the :rir • 
its capacities to carry out garri on and o 

Among the lines in the Over eas .-\..-e::: 
Air mail between Cairo and B gda , perated by the R oyal Air 

Force as part of training prDgram in "cdle East. S ervice is at 
present restricted to the cou...-eyanc:e of offi correspondence. The 
distance is 840 miles in the follo'' · o- s · _ es, H · o lis-Ramleh, 2 so 
miles, Ramleh-Amman, 65 miles, Arru -Kasr A zrak, through 
Transjordania 55 miles, Ka r Azrak-R an.::4ili , 6oo miles across the 
Arabian desert, Ramadie-Bagdad, 6o mi1 ~. Thi ute i believed 
to be practical for a paying service fo r 1 - • and a _imited number 
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of passengers. In July, 1921, a machine reached Cairo from Bagdad 
in II hours. The ordinary time required is 3 weeks. 

Cairo-Karachi route, linking India and Egypt, Asia and Africa, 
spanning the Arabian desert and the Red Sea. In the survey of 
the Arabian desert, automobiles were used to mark out the way on 
land, scouting airplanes making the work possible by reporting con­
ditions along the route. This route is part of 3 great trunk lines, 
Cairo-London, Cairo-Johannesburg, Cairo-Bagdad. 

Aerial surveys have been made of the Nile Valley. 
In commenting upon the appointment of Captain Guest as Secre­

tary of State of Air, the London Tf'mes said: 

"The balance between military and civil aviation must be struck. As 
a defence arm the Air has its special value which can only be recognized 
and calculated when the trammels of Navy and Army tradition are cut 
away from it. Even more difficult will it be to restore civil aviation to 
the place which it should have in the imaginations and aspirations of the 
country. No Imperial interest can compare with the need for the development 
of quick long-distance transport. It would work a beneficent revolution 
in the distribution ·of population throughout the British States and settle­
ments, the most difficult of all the problems the British races have to 
solve and the key, if once solved to all the rest. Captain Guest may do 
wonders but the field for doing them is on the civil far more than on the 
military side of aviation." 

In the early spring of 1921, the British Continental Service was 
suspended as a result of the subsidizing of cross-Channel companies 
by the countries in Europe. From April, 1920, to September, 1920, 
the British air traffic had been four times the foreign trade. From 
the beginning of 1921 to March, the British air traffic was only 
about one-fourth the foreign traffic, British arrivals and departures 
having fallen from r 997 to 644. In June, I 92 I, a committee, ap­
pointed by the Secretary of State for Air, to make recommendations 
for insuring the maintenance of air transport on cross-Channel 
routes, presented proposals to the Air Council. These were adopted 
by the Council and approved by the Lords Commissioners of the 
Treasury. The Air Ministry announced the same month that it 
was ready to put into operation a temporary scheme at once, the 
permanent scheme to go into effect in the spring of 1922. The 
permanent plan was that the Air Ministry should set aside a sum 
of approximately £2oo,ooo per annum for three years, from the 
Civil Aviation votes. With this sum, the Air Ministry was to order 
a limited number of machines for transport services, embodying the 
latest improvements. These machines were to be let out on hire 
to "approved" firms. The Ministry was to grant subsidies during 
three years on a basis of 25% on an "approved" firm's gross earn-
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ings. The routes approved were London-Brussels, London-Paris, 
Lo.ndon-Amsterdam. Other routes were to be approved later. 

Conditions under which firms should be approved stated that the 
personnel must be British and that the aircraft and engines must 
be of British design and manufacture and the aircraft must be of 
British nationality. Forty-five completed single journeys in each 
direction on any one route during each period of three months was 
necessary and flight on stated route must be completed within 4 
ho.urs. Tariff charges mu t be approved by the Air 'linistry and 
monthly statements made showing gross earning- fo r the month on 
each route '~ ith certificate that no rebates had been granted. The 
temporary plan in operation from June 1921, wa similar to the 
permanent plan, £so,ooo being set a~ide for it operation. 

The Air M inistry has agreed to pro\·ide meteorological informa­
tion and ground wireless services free of charge at o-overnment air­
dromes and to provide terminal and emergency airdromes in Great 
Britain together with all airdrome facilities in uding lighting, etc., 
as far as funds permit. 

Additional grants were provided for amounting to £3 per pas­
senger and 3 pence per pound freicrh carried by approved firms 
during the year ending Feb. 28 192-. Fifty per cent of the cost 
of insurance of machines provided b • the A ir Ministry was to be 
paid by the Ministry up to a maximum of I01c of the value of the 
machines. 

Four firms were approved in · e fall of 1921, as follows: 
Handley Page Transport, Limited, London-Pari ; Instone Air Line, 
Limited, London-Paris; Daimler Hire Limited, London-Paris. 
(These lines to have extension if de-=-ed to J.lanchester and Basle 
or Zurich.) Aerial Route Syndicate London-Bru sels. 

During the six months ending eptember, 1921, 671 British 
planes flew to and from the Continent. carrying 4006 passengers. 
The total mileage of British commer 'al machines was 321,000 miles. 
In all 31,853 passengers and 9 tons of goo - were carried. Imports 
by air amounted to f2o6,357 and e."'q)Orts £I 10,400. Fe·w machines 
of advanced commercial types were anlllab1e. A new Bristol ten­
seater, a Handley Page and a De Hav! an ~1onoplane of cantilever 
wing type were used. Rates on parcel po·t ·hipments f rom London 
to Paris were reduced on Aug. 17 as well as rates f rom 12 other 
centers, the charge from London to Pari- beincr I shilling per pound 
up to roo pounds and ro pence per pound for packages over roo 
pounds. Upon payment of a small extra charge parcels are de­
livered to house addresses on the same day they are sent from 
London. Passenger fare was r edu ed hom 10 guineas to :£6 6s. one 
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way. Time-tables are published giving schedules of flights and 
connections with European routes. Advertisements appear in the 
daily papers regarding the advantages of the various lines and the 
safety and comfort and speed of air travel. 

The development of the commercial airship is regarded as ex­
tremely important in Great Britain. In July, 1921, at a dinner of 
the Royal Colonial Institute, the Prince of Wales spoke of Imperial 
Air Routes, saying that there was no doubt that the future of rapid 
Imperial intercommunications lies in the air, and that the modern 
communications were quite insufficient for a great commonwealth 
of Nations which extends to all parts of the globe. As a result of 
a special conference of Prime Ministers of the Dominions an Im­
perial Air Communications Committee was appointed. This Com­
mittee reported that of the four ships in the existing fleet, only one, 
the L-71, was of sufficient dimensions to make flights to Egypt 
carrying a commercial load without the necessity of refueling. The 
committee proposed two schemes to the Air Ministry, the first pro­
viding for a one-year period o.f inauguration to begin September, 
1921, to enable a monthly service to Egypt to start in March, 1922. 
This would necessitate a fund of :£s4o,ooo. The second scheme 
provided for a two-year period including service to India and dem­
onstration flights to South Africa and would cost :£I,339,000. Pri­
vate pro.posals were received from A. H. Ashbolt, Mr. Greenhill 
and Lieutenant Commander Ballantyne. The time to Egypt by air­
ship would be four days instead of sixteen days. Approval of the 
various parts of the dominion is necessary for the carrying out of 
either of these schemes and no decision could be made for several 
·months. Meanwhile airships are stored. 

GREECE 

Military and naval aviation in Greece are controlled by separate 
departments. The Military Department possesses 33 planes in 
service and 20 out of service, with a personnel of 55 officers and 41 I 
men. There are so pilots. The service is commanded by a member 
of the French Mission, Lieutenant Legaut. The Naval Department 
has 20 planes, mostly De Havilands and seaplanes. The number 
of officers and men is 579 with 6o pilots. The commanding officer 
is a member of the British Naval Mission, Commander Williams. 
Commercial flying has had little encouragement from the Govern­
ment for political reasons. 
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GuATEMALA 

An Academy of !l: ilitary Aviation was established in Guatemala 
during the year 192 1. It is under the technical direction of a former 
lieutenant in the French A ir Force with a Guatemalan captain, a 
graduate pilot of an American school, as an instructor. Lieutenant 
Fromont flew from Guatemala City to A.matitlan and Palin, reaching 
an altitude of 15,000 feet. 

HoNDURAS 

On April 19, 192 1, the fir st airplane, piloted by Ivan Dean Lamb, 
succeeded in making a cross-country flight in Honduras. The trip 
was made between San Pedro Sula, on the north coa t of Honduras, 
and Tegucigalpa, the capital, a distance of 216 miles. An aviation 
com1nittee has been appointed to intere t prominent people in the 
formation of a corporation which will de ate itsel f to commercial 
aviation. There is no governmental aviation. Two young Hon­
durians have been sent to the United States to study aviation and 
two Americans have been employed by the Government of Honduras 
to train fliers in Honduras where a flying academy is being built. 

ICELAND 

Iceland has a success ful air service. A \"TO machines are used in 
discovering shoals of fish. Several Curti machines have been 
purchased. 

I NDIA 

The Government of India has addres a 'n:ular to all local 
governments stating that the development of 'yiJ aviation will be 
left in the hands of the local go>ernmen "· _-\ny main air route 
established and any mail or public transport companies operating 
them will be controlled by the Central Go,-ernment. Some of the 
English Government's gift of 6o D. H. 's and 40 A.vros were dis­
tributed to local governments, to ruling p ·n ~ and to the Royal 
Air Force for training purpo T bo-e remaining were to be 
offered to. Aero Clubs and to indi,·iclu s and ompanie prepared to 
establish schools. 

INDO-C H.IKA 

The French have 2 squadrons in Indo-China, one in Cochin 
China and the other in T ongking. T he e are to be reinforced by r6 
Breg-uet seaplanes and 8 airplanes. 
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ITALY 

In Italy, military, governmental, civilian and commercial avla­
tion are under the supervision of the War Department. Naval 
aviation is under the Navy Department. The Army Air Service, 
Comando Superiore d' Aeronautica, under the Ministry of War, has 
headquarters at Rome, and consists of five divisions. The Adminis­
trative Division, the Division of Military activities, the Division of 
Civil Activities, the Division of Technical activities and the Division 
of Aerial Defense. The Headquarters of the Army Air Service 
directs the technical, professional and administrative operatia.ns of 
the special branches and various services of the aeronautical arm, 
supervises the technical and industrial development of aeronautics, 
the organization, development and operation of the civil air activi­
ties and finally exercises a directive and controlling action over the 
civil and military personnel, as well as over the military aeronautical 
activities. It assists, supervises and controls civil, public and private 
aerial navigation. 

General De Siebert is Chief of Air Service, Colonel Moizo is 
Chief of the Heavier-than-air Service, Colonel Tardivo, Chief of 
Lighter-than-air Service. Colonel Rossi is Chief of Staff and also 
Chief of the Division of Military Activities. Colonel La Palla is 
Chief of the Division of Civil Activities, Colonel Ferrar, Chief of 
the Division of Technical Activities, and Colonel Masso, Chief of 
the Division of Aerial Defense. 

For the fiscal year ending June 30, 1922, the sum of 42,70o,ooo 
lire has been appropriated for the Army Air Service. Money for 
other appropriations, such as maintenance of posts, pay of Army 
and Navy officers, etc., is also used for the support of the Air 
Service. About 2o,ooo,ooo lire of the total sum will be devoted to 
new construction and experimental work. 

Captain Vescadi is Chief of the Naval Air Service. The experi­
mental constructing work and testing is carried out by the Experi­
mental Department of the Army Air Service. Naval officers are 
detailed to this department to assist, observe and to supervise this 
work. For the year ending June 30, 1921, 6,ooo,ooo lire were ap­
propriated for the Naval Air Service. 

The only Government aerial line operated in Italy is a postal 
mail service in Lybia operated by the Colonial Government between 
Tripoli and Rome. Military machines and pilots on duty with the 
Colonial Government are used for this purpose. The Caproni type 
of airplane is used for passengers and the S.V.A. type for mail 
service. This line is short and has been successfully operated. 
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By authority granted in Ministerial Decree, ten aviation com­
parties have been given permission for the transportation of pas­
senger s and merchandise by airplane and to undertake flights whether 
for touring, propaganda, aerial photography or aerial cinematog­
raphy. One of these compan ie has additional authority to transport 
passengers by di r igible and se\ eral of them have authority to 
instruct civil pilots and mechani c~ . t pre ent no regular aerial 
routes are run b) these companies. T hey are in operat ion at air­
dromes near the large cities of Italy and are engaged in emergency 
or pleasure flying. The larcrest company i the S .A.I.A.M. ( Societa 
Anonima Impresse Aoree Milano) . T his organization has grown 
rapidly and has extended its operation throughout Italy. 

During the year ending 1Vl ay, 19- I, this company transported 
355 r passengers. 

For the year ending June 30, 1921 , 27 ooo,ooo lire were appro­
priated for civil aviation. F or tbe fi cal year ending June 30, 1922, 

a total of 22,o6o,ooo has been appropriated. An additional amount 
not yet determined is to be allotted to Civil Aviation for the con­
struction of commercial airplanes. Of this amount the following is 
apportioned for subsidies, etc. : 

For airplane and motor competitions, 2,ooo,ooo lire ; for encour­
agement of industrial concern in produ cion and exports, 500,000 
lire; subsidy to private companies for operation of airdromes, 
r,5oo,ooo lire; sub idies to private ciYil companies for operation of 
dirigible routes, r ,soo,ooo lir e; sub idies to private companies for 
operation of airplane routes I , -oo,ooo lire. 

J APAN 

The following in formation on aero autics in Japan is taken from 
an official report supplied by the Japanese Government t o the United 
States Military Attache at Tokio : 

"Military aviation belongs to the Army· n:ava] a>iation belongs to the Navy. 
Under the Minister o f \ '\ ar there is an Aviation Bureau called the Koku­
Kyoku, which controls all civilian a\·iati n such as instruction and guiding 
of aviation, encouragement of '-vil aviators, the regulation and supervision 
of aviation and all other similar matters. There are eight a irdromes and 
thirty hangars belonging to the Arwy. In the Army ther e ar e 6 aviation 
battalions 1 balloon co.rps and I a\-iation school The head of the Military 
Aviation 'Department is Lieutenant General I . Inouye; the head of the 
Military Aviation School is Major General T . Ar ikawa; the head of the 
Aviation Bureau in the \Var Department is Lieutenant General N. Sugihara. 
There are two aircraft carrjers-the TVakamiya: (old model, being a con­
verted frei ght steamer ) and the Hoshc0 (under construction) . There are 
four aviation grounds, Yokosuka, asebo, Kasumigaura and Omura. Three 
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airqaft factories are located at Yokosuka, Sasebo and Kure. There is one 
experimental station at Tokyo. The 1921-22 budget covering aviation items 
was Yen 23,000,000. Ten civil aviators will be trained every year at the 
expense and care of the Aviation Bureau. Yen I?,rso,ooo capital is invested 
in the design and production of aircraft. In design and production, 3823 

persons are employed. There is an annual subsidy of Yen 50,000 for the 
encouragement and support of aviation." 

From sources other than official, mainly accounts from European 
and Asiatic publications, and from commercial reports, the following 
is obtained : 

The Japanese Government has been extremely active in strength­
ening both military and naval aviation. The tendency has been to 
follow French methods in the Army and British in the Navy. Soon 
after the war the Japanese Mission bought 300 planes in France 
for use in the Army. In November five large bombing planes, each 
carrying fifteen men arrived in Japan from France. In September 
four planes, built in France but equipped with Salmson motors made 
in Japan took part in a flight from Tokorozawa to Chahgchun, a 
distance of 2804 kilometers. French pilots have been engaged as 
flying instructors for the Japanese Army. 

The naval aviation program of Japan calls for fi £teen squadrons 
of six machines each. These are to be based at the three great naval 
stations in Formosa, the latter· near the lower end of the island and 
only a few hours from the Philippines. Approximately roo British 
war pilots, instructors and mechanics have been engaged by the 
Japanese Navy to act as instructors in the naval air force. At the 
beginning of the year 1921, the Japanese Navy had 270 officer pilots. 
This has been greatly increased. The latest naval aviation appro­
priations approximate $2o,ooo,ooo. Though as yet the preference 
has been given to military aviation in order to meet urgent military 
requirements, Japan is now taking steps with a view to having mili­
tary and civil aviation services develop side by side. Workshops 
for civil airplanes can be made use of both by the Army and Navy 
and it is expected that in time of war the entire capacity of civil 
workshops can be used for military purposes. Pilots are also being 
trained for civil aviation by the Government, in order that a large 
number of trained men can be called into service in case of war. 
The training of civilian pilots is regulated by the Japanese War 
Office. The Government has also appointed by Imperial ordinances, 
an Aviation Technical Institute and an Aviation Council under the 
Minister of Education. The Institute is to be attached to the Tokio 
Imperial University and its work of "investigating the theoretic prin­
ciples of flying machines" is to be supervised by the Principal of 
the University. The Minister of Education will be the president 
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of the ~ viation ~ouncil which will have a membership of up to 20 

:vho \>nll be a~pomted by the Cabinet from among persons of learn­
mg and e.-..rpenence. The duty of the council will be to "deliberate 
upon important matters concerning the basic theoretic principles of 
flying machines." 

It has been the policy of Japan to send representatives on mis­
sions to other countries to buy aviation material and to examine 
progress and plans of other governments. This policy has been 
folio\~ ed by the employment of French and British experts to build 
up an A ir Service in Japan and recently in inviting outside capi­
talists to start building airplanes in Japan as well as encourao-incr 
Japanese builders. The Japanese have ,-., orked steadily and ~on~ 
sistently in learning what has been done in aviation in other coun­
tries, in instructing a large number of pilots, in discovering tl1e best 
markets throughout the world for buying materials for airplanes, 
one instance being the buying of great quantities of cedar logs 
from the plant of the Coos Bay Lumber Company at Bay Point for 
the manufacture of military airplanes, and another the purchase 
throughout the United States of wood fo r propellers. The e-xtensive 
nature of these purchases indicates the scale upon which Japan plans 
to build aircraft. A consular report from Japan announces iliat a 
factory to produce 6oo planes a year will be completed shortly. 
H. ·F. Hawley, United States Consul at -a..,.croya, reports that work 
has been started on this factory by the Aichi Machinery Company 
of the Mitsui interests near _ agora. He also reports that the 
Kawasaki Works of Kobe are contemplating the erection of air­
plane factories and that the Mitsubishi fo or ompany has made 
progress in tl1e work of manu facturing 'ts new type of airplane and 
will soon be turning out complete machines. 

Japan has also acquired virtual possession of an entire British 
aircraft plant, that of the Avro Compa:1~· near Southampton, and 
installed a staff of Japanese superintendents and foremen. A Jap­
anese airplane factory and aviation school ha>e also been opened in 
San Francisco. 

The Tokio Gas and E lectric Com~ y has opened a big powder 
plant and has built shops for the manuia ture of arms and war 
airplanes. 

Coincident with the arrival of the Briti airmen five German 
specialists arrived in Japan from the H ou e of Zeiss and six from 
the Goerz factory. They are to man.ufa ture periscopes and range 
finders and supervise Japanese workmen. A force of experts from 
the Short Brothers Airplane Manuiacturing \Vorks is teaching the 
Japanese how to assemble eight airplanes purchased by Japan from 
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their plant. This type is a seaplane with a wing spread of I IO feet 
and body of 50 feet. It has two motors of 350 horse-power, carries 
6 passengers and remains in the air ten hours. 

The Aviation Bureau has dispatched five detachments to make 
investigations connected with aerial routes. When aerial routes are 
fixed and suitable arrangements for landing places are devised, it is 
thought that the establishment of landing places in certain towns 
will follow naturally and they will, in turn, be followed by the estab­
lishment of private landing places. 

A Government Bill for the enactment of an Aviation Law based 
on the requirements of the International Air Convention was intro­
duced in the House of Peers early in I92I. 

It has been decided to establish an air mail line this year between 
Tokio and Osaka. The Imperial Aviation Society has arranged a 
competitive flight between Tokio and Aomori and a trial mail-carry­
ing flight between the same points. The same society has offered 
first and second prizes of so,ooo and 30,000 for a transoceanic 
flight between Fukuoka and Shanghai to be held in October, I922. 

Three naval airplanes made by the Y okosuka Arsenal and fur­
nished with 200 horse-power motors are to be started June r6 on a 
flight from Oppama to Muroran and back, two days being allotted 
each way. The second civil aviation meeting is to be held by the 
Imperial Aviation Society on the reclaimed ground at Susaki, 
May 21. 

MEXICO 

Progress in Development 

Military aviation in Mexico is organized similarly to the U. S. 
Air Service but is still in a state of development. Commercial flying 
is controlled by the Department of Communications. There is no 
Naval Aviation. The Air Service possesses I8 old planes of vari­
ous types and has recently purchased 8 Avro training planes. There 
are soo officers and men with I2 pilots. General Gustave Salinas 
is Chief of the Air Service. Colonel Ralph O'Neil is in charge of 
training and Senor S . Rivera is in charge of construction. Experi­
ments are being made in the construction of biplanes. Six million 
pesos has been appropriated for the period from July I, 1921, to 
Jan. r, 1922. 

The Secretary of Communications and Public Works has created 
a Technical Aviation Department to study all aspects of official and 
commercial aviation. Guillermo Villasana has been appointed head 
of this department. 
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NETHERLANDS 

Aviation is regarded as of great importance in the Netherlands 
and considerable progress has been made during 1921, especially 
along commercial lines. Control is di\ ided under the departments 
of 'vVar, I avy, Colonies and Works and ·aterways. The aviation 
division of the Army is under the Minister of V\ ar, na ·al aviation 
is under the Mini ter of the Navy, and aviation in the Colonies is 
under the Minister of the Colonies with the e..;.;:ception of the division 
of Naval Aviation ser ing in the colonie , which falls under the 
Ministry of the Navy. According to a memorandum emanating 
from the Netherlands Minister of Public \ ork and W aterways, 
the Ministries of Navy and vVar in H olland will soon be amalga­
mated in one Ministry of Defense. 

W. F. Pop is Minister of vVar. J. H . H ardenberg, Captain of 
General Staff, is commander of the A\-ri.ation divi ion at Soester­
berg. The material belonging to the Military division of aviation 
consists of 54 training machines (Spyker) o pur uit, ( Fokker and 
Nieuport), 6o observation planes (Fokker ) and some reserve 
machines. There are 3 can1ps, Soesterbero-, Schiphop, Gilze Ryen. 
At Soesterberg there are 9 departments each under a chief, includ­
ing aviation education, training fo r observer~, technical service, 
photography, radio, medical, mechani equipment and barracks. 

W. F. Pop is also Minister of the :\a'J. D. \ eede, first lieu­
tenant, is commander of Naval Avia ·on a ... Den Helder. The De­
partment has 48 airplanes and 31 by-drop e~. There are camps at 
Veere, Schellengwoude, de Mok and de Kooy, the first three for 
hydroplanes and the last for airplanes. 

In the commercial division, . A .. H. \ . Konia-, Minister of 
Public Works and Waterways, · the ief; J. F . S honfeld, Chief 
of Division of Public Works, the admin:i- · a and E. T. de Veer 
is Chief Clerk. 

There are no air routes under Go' nment control but subsidies 
have been given various compani the purpose of eA'Jlloiting 
aerial service. The Royal A\ation A-- "ati ·was fo rmed in 1920 

and machines rented for a r ial service between .A.msterdam and 
London and to Germany and Denmark. e. ompany was granted 
a subsidy of zoo,ooo florins for estim ed os-es during 1920 and 
1921. Twelve Fokker and 2 De H a,-iland pla e- were bought and 
in April, rgzr, the following routes wer established : lunsterdam­
London, once or twice daily ; _1\.msterdiliD-Brussels, twice daily back 
and forth and once through to Paris; Amsterdam-Hamburg, twice 
daily, with stops at Rotterdam. T\vo million florins were appropri-
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ated in the budget for I92I as a subsidy to the Association. During 
5 months in I92I this company carried 4IO pa~sengers between Lon­
don and Amsterdam, and, besides mails, nearly 18,ooo tons of goods, 
nearly all British exports. It was stated by Dutch newspapers that 
commercial aerial transport of both passeng~rs and freight had be­
come so popular that the lines would be continued through the 
winter. 

From April I4 to Sept. IS, the Royal Association carried I427 
passengers, 27,036,760 kg. of goods, I,2I3,IS3 kg. of mail. Five 
hundred and five trips were made covering 202,000 km. No acci­
dents were recorded. A new office was opened in Amsterdam in 
May. Passengers are transported by motor car to the Schipol air­
drome. 

Amsterdam has become the third largest commercial air station 
in the world. Between April I4 and Oct. 3 more than 1000 aircraft 
passed in and out of the station, carrying I 5 I I passengers in addi­
tion to large quantities of express and mail. 

The total estimate for civil aviation included in the Nether lands 
budget for I922 amounts to I,3IS,ooo florins of which it is proposed 
to set aside 370,000 for subsidies. 

NEW ZEALAND 

Aviation in New Zealand is controlled by the Air Board under 
the Minister for Defense. The plan of the Government is to make 
provision for the development of aviation along lines which would 
enable the Dominion to possess civil aviation for commercial and 
other needs and at the same time to provide for the necessities for 
aerial defense in case of emergency. 

The general lines of the Air Board's duties in respect to com­
mercial aviation includes advice as to companies or individuals that 
might be subsidized for the conveyance of mails and passengers on 
approved routes, the allotment by way of loan or otherwise of 
Government machines, the inspection of privately owned machines, 
the reservation of right of particular companies or individuals to 
fly for hire within prescribed areas. Contracts recommended by 
the Board are submitted to the Minister of Defense and also the 
Postmaster General for approval. 

NoRWAY 

The Norwegian Air Force is under Government supervision with 
Army and Navy Directorates under the Ministry of Defense. Civil 
aviation is strictly regulated. In August, I92I, an Air Council was 
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established to be subordinate to the Ministry and to act as adviser 
in all matters connected with civil aviation. The Army and Navy 
departments each have a head and staff, technical department and 
flying school. The Army has groups at Sondenjeldske and Nordonf­
jeldske and Nordnorgee and the Navy has groups at the two latter 
places. 

PARAGUAY 

Aviation, both military and naval, is under the Ministry of 
War. Captain Herman Dalquist is Director of the Aviation School 
at "Campo Grande." · 

PERU 

An Aviation Directorate controls both military and naval avia­
tion in Peru. It is under the command of Captain Juan Leguia, 
an army officer. This directorate has charge of the technical and 
administrative service of the government aviation schools and in­
spects and assists in the control of civilian schools. The military 
branch has 9 planes. The organization is as follows: I Director of 
Air Service, I Director of Schools; 3 assistants, pilots or pilots' me­
chanics, 9 officer students, 40 enlisted men. There is one army field 
in operation and two not yet completed. About 75,000 miles yearly 
have been flown. Five hundred thousand dollars was appropriated 
111 I92I. 

Naval aviation consists of ro hydroplanes and 2 land planes, in­
cluding Curtiss "Seagulls"-French "Levys" and F. B. A.'s and I 
U. S. Boeing flying boat. The personnel includes r8 officers and 
6o men, with II pilots. Lieutenant Simon is in command. There 
is one naval field. About $2oo,ooo was spent last year for machines, 
hangars and equipment. There is one seaplane for carrying tor­
pedoes in construction. 

The Naval Aviation School was formally opened in January, 
I92I. It is located at Ancon, a few miles above Callao. The equip­
ment consists of 20 flying boats and seaplanes, spacious hangars and 
workshops. 

In 1920 the Curtiss Aeroplane Export Corporation contracted 
with the Peruvian Government for the organization and equipment 
of a naval air service. "Seagulls" were used exclusively for in­
struction and the training was in charge of American pilots and 
mechanics. American machine guns, cameras, speedboats and other 
training equipment was also provided. Later the Curtiss Company 
caused to be organized a separate company under the name of the 
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Campania Nacional Aeronautica for the maintenance of a Curtiss 
civilian school in Peru. This was in charge of M aurice Mott and 
Lloyd Moore, the latter being a member of the NC-3 crew on the 
transatlantic flight. Curtiss machines made the first commercial 
cross-country flights in Peru. 

In May, 1921, Giovanni Ancilotti, a pilot of a Mission from the 
Ansaldo Company of Turin, Italy, fl ew in a "Balilla/' biplane from 
Lima to Cerro de Pasco in one hour and fifteen minutes, crossing 
the Andes at a height of 16,ooo feet, this being the first time the 
Andes in Peru have been flown across. 

PoLAND 

In Poland there is an Aviation D epartment of the Ministry of 
War. In this department there is a section for civilian aviation. 
Contracts have been made by the Minister of Railways with the 
Franco-Roumanian company for transportation through Poland on 
the Paris-Warsaw line, Poland furni shing landing fields and fuel. 
Gas, the use of fields and a mail subsidy were to be given a Polish 
company for a Danzig-vVarsaw-Bucharest Company in 1922. 

PoRTUGAL 

The Portuguese Government has placed the main airdromes and 
intermediary landing grounds on Portuguese territory at the dis­
posal of the Campania Portugueza de Navegacao Aeria which in­
tends to open a regular air service between Lisbon and Paris early 
m 1922, with landings at Castella-Branco, Valladolid and Bordeaux. 

PoRTUGUESE EAST AFRICA 

A sum of Ioo,ooo escudes was set aside by the Acting Governor 
General at Laurence Marques to be spent on aviation in 1921. 

RussiA 

The airplane industry and the flying organization of Russia, 
have alike disintegrated under the Bolshevist regime. After the 
revolution the aircraft factories at St. Petersburg and Moscow prac­
tically ceased production and in the army the fact that all would be 
pilots and none mechanics, reduced the flying forces. 

In anticipation of the r esumption of trade relations the countries 
neighboring Soviet Russia are making a study of the improvement 
of communications. The German Sablatnig Aeroplane Company, 
affiliated with the North German Lloyd, plans to compete with the 
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Hamburg America Co~p.any for the privilege of making shipments 
across Poland. An av1at10n company with service between Warsaw 
and Vilna is negotiating with the Soviet and Polish Governments 
for the extension of its service to Nioscow. 

SALVADOR 

The Italo-Salvadorena Company has been organized in San 
Salvador. This organization has contracted with an Italian manufac­
~urer for 4 airplanes of the A viatich type with Fiat motors, carry­
m~ 2 persons, and for r plane for a pilot only to be used in exhibition 
flymg. 

SERBIA 

Aviation in the Kingdom of the Serbs, Croats and Slovenes is 
under the jurisdiction of the Ministry of War and Navy, with three 
divisions, military, naval and civil. Military aviation consists of 
IJO planes of ·which 6o are in flying order. There are 470 men 
in the service with so pilots. Four flying depots and one school 
are in use. The Air Force is divided into five squadrons. General 
Milin Uzelac is the commanding officer. About $300,000 was ap­
propriated for military aviation during 1922. Plans for the immedi­
ate future include only repair of the planes which are not in flying 
order. 

Naval aviation consists of 24 planes left by the Austrians but 
not yet turned over by the French. There are 5 pilots and a field 
at Catarro but the organization is not complete pending decision re­
garding the planes. 

SrAM 

Aerial transport service in Siam is entirely in the hands of the 
military authorities. Siam has 25 landing places and 5 airdromes. 
At Don Nuang there are rrs planes including school machines and 
a staff of 650 men. The transportation of mails has been begun by 
the Siamese Government. 

SouTH AFRICA, UNION oF 

PendinO' legislation on civil aviation a Civil Air Board has been 
appointed by the Government to deal with all matters connected with 
civil aviation or aerial services referred to it by the Government 
and to advise upon all matters of general policy affecting civil avia­
tion. The South African Air Force with headquarters at the 



g6 AIRCRAFT YEAR BOOK 

Swartkops Flying Station, Pretoria, has 2 hangars, 6 machines and 
6 trained pilots. One hundred and twelve airplanes have been given 
to the Air Force. 

SPAIN 

All aerial traffic in Spain, including Military, Naval and Civil, 
is controlled by the Government, royal decrees being issued as to 
routes, airdromes and regulations of flying. There has been no 
interruption of the Bayonne-Bilboa air service since June, 1920, 

and the service has been extended to cover the section from Bilboa 
to Santander. Bilboa has been decreed a customs port for hydro­
planes. Spanish troops besieged in Morocco depended upon air­
planes for food and munitions, 13 Ansaldo planes being among those 
used. 

SwEDEN 

The Swedish Military Air Service is under the vVar Department 
and the Naval Air Service under the Naval Administration. There 
is a joint Naval and Military Commission. Civil aviation is carried 
on by individual companies controlled by an Air Traffic Committee 
under the Department of Communications. Governor Sahlin is 
president of the Committee. 

Several companies have been organized for commercial flying, 
among them the Nordiska Luftredersibolaget (Northern Air Trans­
port Company), Thulin Aircraft Company, Svenska Lu fttrafik 
Norrlandska Luftrederi. 

The Svenska Lufttrafik carried on seaplane service from Stock­
holm to Reval. This company was authorized , by the Government 
to carry on air traffic with the companies from Denmark, Holland, 
Norway, Germany and England. 

SWITZERLAND 

In Switzerland military aviation, as a branch of the War De­
partment, and civil aviation "Office Arien Federal" as a section 
of the Railroad and Post Office Department, operate under the juris­
diction of the Federal Council. There is no naval aviation. The 
Director of the Federal Aerial Office is Major E. M. G. Isler. 

Commercial flying is carried on by three or four private com­
panies, which do not operate regular lines but have transported more 
than IS,ooo passengers with a perfect safety record. There were 
no subsidies for 1921 but ISo,ooo francs has been appropriated for 
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subsidies for I922, to be divided under three heads, to companies 
which employ Swiss military aviators, to companies which buy 
modern commercial machines and to companies which will exploit 
a regular aerial line. · 

Switzerland has been Europe's railroad junction and is ambitious 
to be an air center. The Government appreciates the importance of 
the development of national civil aviation as a reserve for the 
numerically weak military air force. Touring by air is a popular 
attraction in Switzerland and lines have been routed from London 
and Paris to Alpine resorts. Durafour, a pilot, made a landing on 
Mount Blanc, dropped into a crevice in trying to take off, righted his 
plane and emerged. 

TURKEY 

The airdrome at Constantinople has been turned over by the 
French Ministry of War to the Ministry of Public Works for em­
ployment in civil aviation, together with the French military air 
personnel and material. 

URUGUAY 

Aviation in Uruguay has tended more toward linking the coun­
try with its neighbors than toward uniting the cities within the 
republic. The School of Military Aviation is located at Paso 
Mendoza about eight miles from Montevideo. The Aero Club of 
Uruguay was organized in I92I. 

Military aviation in Uruguay is organized after the American 
plan, following the ideas of Major Cesareo L. Berisso, a graduate of 
aviation in the U. S. during the World War. The director of mili­
tary aviation is Major Victoriano Rovira. A total of ISo,ooo pesos or 
$I 55,IOO was appropriated for military aviation for the fiscal year 
of I92I. The equipment consists of 3I airplanes (5 Avros, 8 Spads, 
4 Breguets, I S.V.A., I2 Nieuports, I Caproni). The personnel 
consists of I7 officers and So men. A sum of 5,000 pesos ($5,I70) 
was appropriated for civil aviation. 

VENEZUELA 

Military and naval aviation in Venezuela are under the Depart­
ment of War and Marine. The School of Military Aviation is 
located at Maracay. Colonel Lopez Enriquez is Director of Avia­
tion and Captain Fernandez is Secretary. The equipment consists 
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of 7 airplanes, Caudron and Farman types, and 4 hydroplanes, Cau­
dron and Farman types. There are I I officers and 62 men. The 
officers are pilots. New equipment is being purchased from the 
French Government. On July 2I, I92I, an aviation law was promul­
gated, prescribing the conditions of flying and landing in national 
territory. 



CHAPTER V 

TECHNICAL PROGRESS IN AIRCR...I\FT CO STRUCTION DURING 
THE YEAR 

THE past year, as far as the American aircra ft industry is con­
cerned, has been marked by a fairly large number of new 
developments, and also b) much new conver ion of surplus war 

equipment for commercial purposes. Most of the new types of air­
planes produced are destined for military and naval cses, for the 
Army and the Navy are still the principal users of ai rcraft. New 
commercial airplanes have been brought out in relatively small num­
bers, as there still is on hand a large amount of surplus war equip­
ment which the Army and the Navy are placing on sale at extremely 
reduced prices. This equipment has undergone varied conversions, 
and is showing up well in operation despite the fact, borne out by 
experience both in this country and abroad, that converted war air­
craft are not as profitable in commercial operation as are machines 
specially designed for that purpo e. evertheless, statistics show 
that such ex-war airplanes and seaplanes as are in operation in the 
United States can be used in passenger and reight carrying work 
with success, though with small if any profi ·• This is a valuable 
indication for the near future when commercial aviation will have 
used up the surplus war equipment, and will be able to operate with 
airplanes specially built for peace-time u es. 

Among the new types of airplanes designed for use in the Army 
Air Service is the USXBIA, built by the Da)=ton \Vright Co., a two­
seater night observation biplane fitted with the 300 h.p. \i\ right Aero­
nautical Corp. engine. Th is machine ha.s a performance superior to 
that of the D.H.-4-B, fitted with the 400 h.p. Liberty engine, and the 
gain in perfonnance indicates impro\ed knowledO"e in airplane design 
and construction. Another purely military type is the GAX Ground 
Attack Triplane, built by the Boeing Airplane Co., which was 
developed for attack-ing troops and en amp ents, and which is for 
this reason armor-plated. This machine carries a very heavy arma­
ment, consisting of a 37 millimeter quick-firing gun, and eight ma-
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chine guns, and is a remarkable development in its class. Both the 
USXBIA and· GAX were developed by the Engineering Division, 
Air Service, at McCook Field, Dayton, Ohio. 

Development has continued on the Glenn L. Martin Bomber, 
fitted with two 400 h.p. Liberty engines, which is now considered one 
of the best military machines of its class in the world. The Army 
has placed large orders for this type with the Aeromarine Plane & 
Motor Co., the Curtiss Aeroplane and Motor Corporation, and the 
L. W. F. Engineering Company. 

Great progress has also been made in the development of pur­
suit planes, the Thomas-Morse Aircraft Corp.'s M . .B.-3 being placed 
in production, while an improved model of this type, known as 
Model M.B.-6 is undergoing tests. The Thomas-Morse Company 
has also produced a high performance semi-cantilever monoplane, 
Model M.B.-7, which is in course of acceptance by the Army Air 
Service. In this connection it is an interesting indication of the 
tendency prevailing in airplane construction that both the Army and 
the Navy display a preference for internally braced thick-wings, and 
in several cases call for all metal construction. Another pursuit 
maohine, which is also of the semi-cantilever type, is the Loening 
Aeronautical Engineering Corp.'s single-seater monoplane, which is 
remarkable for its fine performance and excellent field of fire. 

Various military types are still under development, such as the 
Gallaudet Aircraft Corp.'s long-range day bomber, fi.tted with the 
McCook Field 700 h.p. engine, the Loening pursuit biplane, fitted 
with the Wright 400 h.p. radial engine, and the Barling Bomber, 
fitted with six Liberty engines. 

An airplane designed for military communication service, but 
which also has a field of its own in civil aviation, is the uM essenger/' 
designed by the Engineering Division of the Army Air Service, and 
built by the Lawrence Sperry Aircraft Corporation. This small 
biplane has an excellent performance with its 6o h.p. Lawrance Aero 
Engine Corp.'s radial air-cooled motor, and owing to its low landing 
speed, it can be landed in very restricted places. 

NAVAL AIRCRAFT 

The heavier-than-air craft specially developed for naval service 
during the past year include the Curtiss Torpedo Dropper, the Doug­
las Co.'s Torpedo-Dropper, and the Elias Expeditionary Airplane, 
developed and built by G. Elias and .Bro. 

The Curtiss Tnrpedo Dropper is a very promising development, 
as it marks a notable departure in seaplane construction. This ma­
chine is a cantilever monoplane fitted with two Curtiss model C.D.-12 
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400 h.p. engines, and carries a crew of three. The floating portion 
consists of two pontoons, so as to leave clear space for the dropping 
of the torpedo which is slung under the fuselage. 

Although of more conventional construction the Douglas Tor­
pedo Dropper shows equally great promise, judging by tests. The 
single-bay, high-lift wing structure of this seaplane insures a very 
fine performance, while at the same time it keeps the machine within 
a size easy to stow aboard ship. 

The Elias Model E.M. e.'<peditionary biplane is an interesting 
example of a heavier-than-air craft which can quickly be converted 
from land use to sea use, and vice ver a as the pontoons can be 
exchanged without difficulty for a wheel landing gear. Such a ma­
chine has its special usefulness in connection with naval operations 
from advanced bases. 

Among the naval aircraft still under development is the Aero­
marine Model A.S. shipboard pla.oe. built by the Aer omarine Plane 
and Motor Company; the Stout Engineering Laboratories are work­
ing on a cantilever .type monoplane for naval torpedo carrying. 

MAIL AIR.PI.t\1\""ES 

The U. S. Air Mail Service has continued operating its trans­
continental line from New York to an Francisco with converted 
war airplanes. Only one type i.s now used the D.H., which has a 
maximum mail load capacity of -""o pounds, and although this ma­
chine is far from ideal for the purpo, e, i is the best considering the 
appropriation available. Lack of ne essary funds last year has pre­
vented the Air Mail Service from e.-.-rpe.rimenting with special types 
of airplanes built for mail carrying. 

CoMMERCL.<\L AIRPLlliES 

Among the new commercial types of airplanes produced during 
the year special mention is deserved by the Huff Daland Aero Corp.'s 
"Petrel/' with the 90 h.p. Curtiss OX - engine, the new Longren Air­
craft Corp.'s biplane with the 6o h .p. Lawran e air-cooled engine, 
and the Ordnance Engineering c . s rroreJ 0 Tourister II" using 
the 190 h.p. Wright engine. T he Huff Daland "Petrel}) three-seater . 
is chiefly remarkable for its unusually robust constmction and low 
landing speed-a feature which should popularize this machine in 
those parts of the country ·where landing fields are few and far apart. 
The new Longren biplane is chara terized by a very fine perform­
ance for the power employed, and is also notable for the use of vul­
canized fibre in the construction of the fuselage. Finally the 
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"Orenco Tou .. rister II"-a modification of the model brought out the 
preceding year-is a four-seater commercial airplane in which ma­
neuverability and a good performance have been allied with a con­
ventional biplane truss, with a view to inexpensive construction. 
E. M. Laird Co.'s {(Swallow'' is a high performance 3-seater built 
around the Curtiss OX engine which has met with excellent commer­
cial response. 

Of the airplanes which had already previously demonstrated their 
qualities, the J.L.-6 all_-metal monoplane of the J.L. Aircraft Cor­
poration gave a remarkable demonstration of its great load carrying 
capacity by conquering for America the world's duration record with 
26 hours 19 minutes and 35 seconds. This flight, made by Edward 
Stinson and Lloyd Bertaud, took place on December 30-31, 
1921. 

Only two new commercial seaplanes were produced during the 
past year, but they both deserve special mention by vir.tue of the 
unusual features they embody. One, the Loening Air Yacht, is a 
semi-cantilever flying boat fitted with the 400 h.p. Liberty engine, 
and carried four passengers and pilot at a maximum speed of 125 
miles per hour. This machine has given several demonstrations of 
its great qualities: On Aug. 16, 1921, piloted by Dave McCulloch,-it 
made a new world's altitude record for seaplanes when it reached a 
height of 17,550 ft. (corrected) with four men on board; while on 
April 17, 1922, piloted by Clifford Webster, the Loening Air Yacht 
flew from Palm Beach, Fla., to New York City, a distance of 1220 
miles, in 9 hrs. 56 min. Following various commercial demonstra­
tions during the past winter on the Florida coast, several flying boats 
of this type have been sold for private use. 

The other new seaplane is the Dayton Wright Model F.P.-2, 
specially built for forest patrol work in the Canadian woods. This 
machine is a twin-float biplane and is powered with two Liberty 
engines. The equipment is very elaborate and allows much space to 
its· occupants, of whom normally four are provided. Special provi­
sion was made in the design of this machine to give the crew as large 
an angle of vision as possible, so forest fires could promptly be de­
tected, and all observation work, mapping, etc., be carried o~ without 
in terf eren ce. 

Of the converted war aircraft used for commercial purposes, the 
Aeromarine Navy F.-5-L and H.S. flying boats have-as in the 
preceding year-given an excellent account of themselves, carrying 
thousands of passengers without the slightest accident. These ma­
chines, and particularly the F.-5-L type, are still the only aircraft 
used in this country for scheduled public air transport, and their 
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record of safety is a testimonial to thei r e.." ellence of construction 
and adaptation by the Aeromarine engineers. 

RACERS 

A very fine performance was put up by the Cmtiss Navy Racer 
at the last Pulitzer T rophy Race, which it won at an average speed 
of 176.2 m.p.h., while the Curtiss "Te:t:as ~Vildcat," which carne in 
second, also shov\ ed the excellence of Curtis design and construc­
tion, for this machine wa originally built for the 1920 Gordon 
Betmett race, and the only moclifica ion wlDch it underwent since 
consisted in replacing its monoplane wings by a triplane wing form. 
Both machines were fitted with Curti - engines ; the Navy Racer 
with the C.D.-12 direct-drh·e 400 b.p . model, and the " T exas Wild­
cat" with the C.-12 geared dri•e 4 b .p. model. ' The speed made 
by the Curtiss Navy Racer con titutes a world' record for speed 
over a dosed course. 

AlRsB:IP 

The outstanding American achievement- in lighter-than-air con­
struction during the past ye.cu was t e produ tion by the Goodyear 
Tire and Rubber Company of the liodel A. . airship. This is of 
the nonrigid type, and differ f m other ~ ·ps of its class by the 
mounting of the car which i so S115 ended as to closely adhere to 
the envelope. .By this means bead re istance is greatly reduced and 
the performance is correspot1di: .o-]y improved. Owing to the close 
proximity ·of hydrogen and the infiammab e gasoline, comprehensive 
safety precautions are embodied · · nstruction to prevent fire 
hazard. The Airship .lfg. Co. o:: America is engaged upon con­
struction and development work for the government. 

AERo~AUTICA:. ENGIXES 

Progress in the development of a o a uti al power plants, though 
important from the military vie\\ ; t, has been less marked in the 
commercial field. N o d.i-tinc y ommer ·al m·iation engine has so 
far been produced, manufa turers havin on the main endeavored 
to adapt existing military engin - to commercial work by rerating 
them with lower mean effective p-e- 'trres. T hese modifications have 
proven generally satisfactory for ommercial purposes, the life of 
the engine being thereby grea y in reased. The Liberty engine 
which the U. S. Air Mail Seni e currently uses throttled down to 
about 300 horse-power is an e.'Gilllple of this tendency. 
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One factor which retards the growth of commercial aviation is 
the high initial cost and high operating cost of aeronautical power 
plants. Reliability has . been achieved since the Army and Navy Air 
Services attach more importance to durability than high perform­
ance at any cost-the so-hour endurance being a measure of this new 
tendency. However, initial cost is still high and will remain so 
unless manufacturers can concentrate on the production of a few 
standard models, but it is rendered difficult by the great variety of 
types required by the Army and the Navy Air Services. This may 
be visualized from the following enumeration of aeronautical engines 
which are either standardized or under development by these Serv­
ices for different purposes : 

ARMY AIR SERVICE 

Training-Wright Model E2 180 h.p., water-cooled; Lawrance 
Model R1 180 h.p. air-cooled. These engines can also be used for 
light pursuit work with minor changes to increase their volumetric 
efficiency. 

Heavy Pursuit-Wright Model H.-3 300 h.p. water-cooled; 
Packard Model 1237, 300 h.p. water-cooled; under development; 
Curtiss 375 -h.p. water-cooled, and Wright Model R.-1 3SO h.p. air­
cooled. 

Corps Observation-Liberty Model 1921, 400 h.p. water-cooled; 
Packard Model2o2s, 5SO h.p. water-cooled. 

Heavy Bombardment-McCook Field Model W. 700 h.p. water­
cooled; and McCook Field 18 cylinder 1000 h.p., still under devel­
opment. 

NAVAL AVIATION 

The following aeronautical engines have successfully passed the 
Navy so hour endurance test and are standardized for service in 
Naval Aviation: 

Heavier-than-air Craft-Lawrance Model J.-1 200 h.p.; Wright 
Model E.-2, 180 h.p.; Aeromarine Model U.-8-D, 200 h.p.; Curtiss 
C.D.-12, 3So h.p.; Wright Model T.-2, 525 h.p. 

Airship Engines-Packard Model IA1551, 300 h.p.; Wright 
Model D.-1, 400 h.p. 

The majority of these engines represents post-war development, 
and the success attending their exhaustive testing by the government 
is a high testimonial to the excellence of American engine builders. 
In this connection particular mention should be made of the Aero­
Jllflrine, Cqrtiss, Lq.wr~nce! P~ck~rd aqd Wright eng-ines of qjfferent 
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models produced during the past year, the successful production of 
which represents an extreme!} creditable showing in the midst of 
the post-war depression. The development of two new airship 
engines, at the request of the avy, is particularly to be noted as a 
new American development of much promise. 

Some very interesting driving mechanisms were tested during 
the year. Among these may be mentioned the Hart reversible pro­
peller, which Army experiments ha\ e shown to be thoroughly prac­
tical. This propeller can not only be varied in pitch in flight in order 
to obtain ma.ximum efficiency but, as the name implies, it may be 
completely reversed so that .the pilot on touching the ground can 
come to a very short stop. 

The Navy has successfully concluded the development of depend­
able reduction gears in connection with the L iberty engine, the trials 
of which were very satisfactory, while the Gal audet Aircraft Cor­
poration has produced the Multiple Engine Dri...-e by means of which 
a single 18-foot propeller is so geared to three 400 h.p. Liberty 
engines that it can be driven by any one or all engines of the unit. 
This is an extremely valuable development which tests have shown 
to be very efficient. 

The National Advisory Committee fo r Aeronatttics, in conjunc­
tion with the Navy, has for some time been pursuing the develop­
ment of a heavy oil engine which would operate by direct in jection 
of fuel at high pressure and so do away not o y "'ith the highly 
volatile gasoline, but also bring about e supp.:-es ion of delicate 
accessories such as magneto, spar - plug- and a buretor. The ex­
perimental engine which has been built on · is prin iple has not yet 
fully solved the problem, but pre ent indi :ions show a strong 
probability of ultimate success. 

Parach.2ttes-Parachutes and life packs are now ar ried by most 
experimental flyers and on all diri!Tibles. Their reliable operation 
has been demonstrated by innumerable ests ranging from one hun­
dred feet to twenty-three thousand. 

Cameras-Photographic mapp.h!g a:s reached a thoroughly per· 
fected stage. A complete map of a large i · - an be constructed in 
a comparatively short time. The Fai rchild Aerial Camera Corpora­
tion have continued aerial camera onstru rio a.::Id development since 
the war with the idea of demonstrati cr manv ommercia1 uses for it. 
More attention has been gi-.;-en to perle rm", the stabilizing devices 
and operating mechanisms. 

Alloys-Duralumin in sheet, tubes, bar, rivets and some screw 
machine products may be obtained a there are DO\V two concerns in 
this country producing this metal commercially. 
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While steel to government specifications is very difficult to obtain, 
the Army have a stock of certain sizes which they furnish to con-
tractors of experimental airplanes. · 

Instrum.ents-Instrument development in the past year has been 
more a process of refinement and improvement of existing instru­
ments than the creation of new types. 

Considering first the power-plant instruments, a new gasoline 
level gauge has been placed on the market by the Pioneer Instrument 
CDmpany. 

In the group of "flight" instruments, new models of Turn indi­
cators have been brought out both by the Lawrence Sp~rry Aircraft 
Company and by the Pioneer Instrument Company. Both of these 
companies have also produced "Flight Indicators" or combined Turn 
and banking indicators. The Equipment Section of the Air Service, 
at McCook Field, has combined into a "Cloud Flying Instrument 
Board," a Turn indicator, compass, and fore-and-aft and lateral 
inclinometers. 

Developments in navigating instruments have centered around 
sextants and speed and drift meters. Sextants with bubble-type 
horizontals have been made by the Bureau of Standards and by the 
Royal Aircraft Establishment (British). The French have con­
structed a gyroscopic sextant, the Bonneau-Derrien-LePrieur. 

Progress in speed and drift instruments has been along several 
distinct lines. The Bureau of Standards has worked out an instru­
ment using a rotary optical system which neutralizes the apparent 
drift, and thereby gives a basis for measuring it. The Pioneer Com­
pany has built a new model of their speed and drift meter, which is 
of the open-vane type. The same company has also produced dur­
ing the past year the following instruments for use on dirigible and 
free balloons: a "navigator" combining a compass and speed and 
drift meter, a combination accelerometer and rate-of-climb indicator, 
an improved model of their low range indicating manometer, and a 
low range recording manometer. 
_ Aircraft radio development during the year has been devoted 

largely to the refinement and improvement of existing apparatus. 
Some interesting work has been done at the Bureau of Standards on 
the use of radio for guiding a plane to a safe landing in fog or at 
night. 



Flying boat "Lady Baltimore," of Easter Airway , Inc. , of Baltimore, Md., at 
Palm Beach, Fla. Below--Vought\-. E.-7, 150 h.p. W right. 



Dayton-vVright forest patrol seaplane, showing instrument insta llation. B e­
low-Thomas-Morse M.B .-6 biplane, 400 h.p. Wright engine. 



CHAPTER VI 

AIRSHIPS IN COMMERCE 

NINETEEN TWENTY-ONE was a year of astonishing con­
trast in airship development. It was characterized by a 
tenacious belief in the useful f uture of lighter-than-air 

craft. 
The airship situation, with particular referen e to commercial 

application, intimately involves the settlement of post-war prob­
lems. As in airplanes and motors, so in airships the Germans had 
learned much by which the Allies desired to pro£ hence, after the 
Armistice, investigation began which ev entuated in the distribution 
of material. Types of Zeppelins military and commercial, were 
sent to Great .Britain, France, Italy, Japan et ., and steps taken 
shortly thereafter to have the great construction sheds of Luftschiff­
bau-Zeppelin at Friedrichshafen tom down and the engineering 
facilities dispersed. 

U. S. GETS REPARATIONS HIP 

Diplomatic negotiations between the -nited ates the Allied 
governments and Germany continued for many months but it was 
not until after a portion of the Zeppef plant a · ally had been 
razed that the Council of Ambassador" made it possible for the 
Germans to begin construction, on behalf of the American Navy, 
of a modern Zeppelin to take the place of the reparations airship 
which was due the United tates b ·t which we had not received. 
This approval, however, did not come un · early in 1922. The 
reparations ship is to be built by Luft.::chiffba , _zeppelin at Germany's 
expense, to cost 3,031,665 gold mark , approximately $ro,ooo, and 
will be about 2,5oo,ooo cubic feet capaci .'· It ·~ to be flown to the 
United States Navy hangar at Lakehur:::t, -. J. 

In the meantime, both the Army and Navy ~\ir ~en·ices under­
took to profit by European airship ~'Cperience. The avy purchased 
from Great Britain the R.-38 an untried adap tion of the Zeppelin 
idea, and arranged to fabricate in this untry the Z.R.-1 , modeled 
after the L-49 and based directly on Zeppelin theory and e.-..;:perience. 
The Am1y purchased from I taly the semi-rigid "Ronw." Shortly 

107 



108 AIRCRAFT YEAR BOOK 

before the R.-38 (known to the U. S . Navy as the Z.R.-2) was 
turned over to us, and shortly after the "Roma" actually was de­
livered, both ships were destroyed with heavy loss of life. These 
distressing accidents would seem to have been mortal blows to the 
development of lighter-than-air craft. To the contrary they pro­
vided the stimulus necessary to a public appreciation of our back­
wardness in this branch of the art and the imperative wisdom of a 
policy of learning through actual experience and not by adaptation. 

AIRsHIP AcTIVITY IN U. S. 

Airship interest in the United States, after the Armistice, crystal­
lized into four activities-the continued experimental and construc­
tion work, on behalf of the Government, by the Airship Manufac­
turing Company of America and the Goodyear Tire and Rubber 
Company, the designation of Harry Vissering as American repre­
sentative of Luftschiffbau-Zeppelin, and the formation of the Ameri­
can Investigation Corporation and General Air Service, by a group 
of American capitalists and engineers. The latter two corporations 
have taken over the world-rights to all the patents, engineering data, 
research data and good will of the Schuette-Lanz Airship Company 
of Germany. 

THE ZEPPELIN DEVELOPMENT 

To Mr. Vissering, American representative of Luftschiffbau­
Zeppelin, the editors of the Aircraft Year Book are indebted for the 
following: 

Rather early in his life, Count Zeppelin, born I838 at Constance, 
Germany, fell upon thinking about the problem of the dirigible air­
ship. It may be left open whether he received his decisive impres­
sions in the American Civil War, in which he took part as a volunteer 
and had the chance of making a captive balloon ascent, or in the 
Franco-German War, while watching the numerous free-balloons 
leaving Paris during the siege. In fact, already in I873 he had 
designed a large rigid airship, subdivided into single compartments 
and emphasized the. importance of such aircraft for long-distance 
transportation and the civilization of mankind. In I887 he sub­
mitted a memorandum to the king of Wurttemburg, in which he 
explained in full detail the requirements for a really successful air­
ship and stated that for all reasons such ships ought to he large and 
of rigid construction. In I894 Zeppelin completed with the assis­
tance of the engineer Kober his first design, which in the essential 
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parts is entirely similar to the modern rigid airship. He submitted 
them to a specially appointed committee of the most famous German 
scientific authorities, but was greatly disappointed by the committee 
deciding that it could not recommend the practical e.:>::ecution of the 
project, although no essential faults could be proven with the design. 

In spite of such and considerable other difficulties, Count Zeppelin 
persisted and succeeded in getting the money, which enabled him 
together with his own resources to build his first ship during 1898-
1899· 

The ultimate success of Count Zeppelin in securing the lacking 
money was instigated and greatly aided by an appeal to the financial 
public made in 1898 by the German So iety of Mechanical Engineers, 
which after a thorough investigation of the Count's designs by an­
other committee of engineering authorities arne to strongly recom­
mend his project for financial support to the industrial and capitalist 
circles. 

FIRST ZEPPELIN EXPERIMENT 

The first Zeppelin experiment took place on the 2nd of July, 1900, 
and together with two other flights, although hampered by all kinds 
of bad luck, was a complete technical sue ess. The ship with only 
32 h.p. attained a speed of 18 m.p.h. and demonstrated the possi­
bility of a perfect navigability in the air and of easy and safe landing 
on the water or the solid ground. However, with these e..'<periments 
carried through successfully, the aYailable money was exhausted 
and it was for Count Zeppelin to start afresh the wearying campaign 
for the capital. Although he was indefatigable in trying to enlist 
new partisans for his ideas he did not su :ceed in the first following 
years. 

Only in 1900 the second airship, which was to the greatest part 
built with the rest of the Count's own money, was ready fo r its first 
flight, which took place in January in rather unfavorable weather. 
The ship, due to engine failure, had · make an emergency landing 
and was soon afterward destroyed by a severe \'liinter storm. But 
already in October of the same ~-ear the third ship made several 
splendid demonstrations w?-ich .induced . the Governmen~ to assist 
Count Zeppelin in the contmuabon of }D~ work by erectmg a new 
floating shed for him and promising further assistance, if certain 
demonstrations and tests- rather seYere nes for the time, a 24-
hours' flight among them~ould be accomplished with the existing 
airship. But the Count had now such unswerving faith in the ulti­
mate success of his inventions that he took the chance of hopeless 
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bankruptcy and even constructed a fourth ship, with which to ful­
fill the Gove~:nment's conditions. 

FLIGHT AROUSES ENTHUSIASM 

During the winter 1907-08 the old shed together with the ship 
was badly damaged in a storm. .But already in July, 1908, Count 
Zeppelin aroused enormous enthusiasm in German expert circles and 
among the international public in Switzerland by a 12-hour trip from 
Friedrichshafen through Switzerland over Luzern and Zurich, which 
was made without any trouble and gave him the perfect confidence 
as to the success of the 24 hours' flight. This was started on 4th 
of August and watched by the breathless sympathy of the whole 
German people; the ship flew over the Rhine Valley to the predeter­
mined turning point-Mayence-and back to the South. One of the 
two engines, which had given incessant trouble already on the first 
leg of the trip, went finally to pieces near Stuttgart, so that it became 
necessary to land, because it was evident that the ship had not left 
speed enough to reach its home base against the strong head wind, 
which had begun blowing during the night. The ship stayed on a 
field near Echterdingen from early morning tmtil afternoon and 
while everything was tried to get the damaged engine into working 
condition, the ship was totally destroyed by a . sudden unexpected 
squall and everything seemed hopelessly lost. 

But already a few days afterwards it was clearly to be seen that 
the old Count had in fact definitely won his fight for the recognition 
of his invention. The actual accomplishments of this and other 
flights had created such an enormous enthusiasm everywhere in Ger­
many in spite of the secondary accidents, that a general subscription, 
which was started by the Count's friends among the German people 
and assisted by inciting proclamations of the German press, resulted 
in a sum of more than 6,ooo,ooo marks, which were unconditionally 
put at the disposal of Count Zeppelin. The Count established with 
this money the "Zeppelin Endowment for the Propagation of Air 
Navigation," the first enterprise of which was the financing of an 
airship-building plant, the "Luftschiffbau-Zeppelin" (Zeppelin Air­
ship-Building Company, Ltd.) at Friedrichshafen. The steady 
development, which began from now on, was carried out under the 
personal supervision of the old Count Zeppelin by this building com­
pany for the engineering sides of the problem, while the "Deutsche 
Lu ftschiffahrts-Aktien-Gesellschaft" (German-Airship-Navigation 
Company) was responsible for the progress of the airship operating 
science. 
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EsTABLISH CoMMERCIAL SERVICE 

The next years of the Zeppelin-de\ elopment are characterized by 
the establishment of a commercial airship ser ice by the already 
mentioned German-A irship-Navigation Co., the "Delag," which made 
it possible to collect the experience in the operation and construction 
of ships, il1dispensable for the purpose of rapid progress and method­
ical improvements. Some accomplishment of the Count before the 
beginnu1g of this period (in the year 1909) are. however, worth men­
tioning. The first is a successful trip to _ ifunicb, during which land­
ing and mooring for a night's length in a 4 0 m.p.h. gale occurred; the 
other an endurance test, which resulted in a 3 hour non-stop flight, 
an astonishing performance, con ideri ng the time; and the third, a 
successful flight to Berlin and back, the Ionge t non-stop part of 
which was 27 hours and during which the hip had to be moored for 
3 days in the open field in a storm blowing 45 miles per hour. 

The initial experiences of the commercial company, the "Delag," 
were rather annoying, although not discouraging, the first uDelag­
Aitrship/' called the "D eutschla.nd," being destroyed in 1910, a few 
weeks after having left the building plant and these ond ship of the 
same name after a short period of successful operation being so 
badly damaged in 191 I while being taken out from the shed that it 
had to be entirely dismantled. But as both cases were clearly recog­
nized as not proving anything against the airships, activities were 
eagerly continued and in summer and autumn 19 1 I the passenger­
airship uSchwaben" firmly established the ommer ial airship naviga­
tion in Germany by an uninterrupted series of more than I40 suc­
cessful trips throughout the whole territorv of Gennany. This was 
the first ship to be equipped with Maybach-M:otors, which propelled 
it with a speed of 43·5 m.p.h., a remarkable a compli hment consid­
ering the time. 

The commercial service received in the allowing two years 
before the war three further ships, the • Vtctoria -Luise,n "H a;nsa" 
and the "Sachsen," which altogether performed a total of I6oo suc­
cessful trips of a total duration of "' - :00 hours, in which 35,000 pas­
sengers were carried over a distance of nearly I IO,OOO miles, i. e., 
more than four times around the equator without the slightest acci­
dent to any passenger. 

GERMAN ARMY AI\1-.D A VY AIR HIPS 

The German army had before the war altogetl1er 8 Zeppelm air­
ships, which were of a very similar type to the commercial ships. 
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Their principal characteristics were: length 485 ft., diameter 48.5 
ft., cubic capacity 66o,ooo cubic feet, useful load about 8 tons and 
speed about 47 m.p.h. per second with 3 Maybach motors of r8o h.p. 
each. 

The German Navy ordered its first ship of approximately the 
same design in winter 1912, which in autumn 1913, after very satis­
factory service, was caught in an exceptionally violent atmospheric 
disturbance in the bight of Heligoland and was lost with the greatest 
part of the crew. The second navy Zeppelin, the "L.-2," completed 
in 1913, had a cubic capacity of 950,000 cubic ft. with a diameter of 
55·5 ft., and a useful load of I I tons and a speed of 47 m.p.h. This 
was the first ship to incorporate the interior keel-structure, a novel 
design, which was afterwards universally adopted. Unfortunately 
the ventilation system of this ship was not sufficiently adapted to the 
new arrangement, so that hydrogen gas could enter the engine cars, 
which caused the burning up of the ship on one of it's first flights 
with the total loss of the crew. In spring 1914 the third navy Zep­
pelin, the "L-3," was ready. It had a capacity of 79o,ooo cubic feet, 
a length of 510 ft., diameter of 48.5 ft., useful load of 9 tons and a 
speed of 45 m.p.h. It was the only navy airship existing at the start 
of the war. 

With the 25 Zeppelins constructed before the war, the funda­
mentals of the rigid construction had reached a stage of relative 
perfection and the Zeppelin war development, which is represented 
in 90 Zeppelins built within four years, is characterized by a steady 
increase in the size of the ships on one side and on the other side by 
incessant improvements and refinements in detail. 

The first dozen of war-time ships resembled rather closely the 
prewar-design with the exception of slight modifications in size and 
in the rudder arrangement. They were followed by 3 ships of an 
intermediate type, which had a capacity of 88o,ooo cubic ft., a length 
of 525 ft., a diameter of 52.5 and a speed of 51.5 m.p.h. with 3 
motors of 210 h.p. The principal change consisted in the definite 
adoption of the interior keel, which for the first time had already 
been executed in the Navy Zeppelin L-2, and furthermore for one of 
the engines the direct drive to the propeller was used, although this 
made impossible the hitherto well-tried practice of using the pro­
pellers, while manceuvering on the ground. In April, 1915, a new 
type came out, which had a capacity of 1,130,000 cubic ft., a length 
of 536 ft., diameter of 6r ft., a useful load of 14 tons, and a speed 
of 58 m.p.h. and of which altogether 22 ships were built. An inter­
mediate series of u similar ships was constructed during winter 
1915-16, which had a capacity of I,27o,ooo cubic ft., a length of 
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586 ft. and a useful load of 17 tons with the same speed. In .r fay, 
1916, the first ship of the real Zeppelin war type was ready for 
flight. It had at first a cubic capacity of 1,950,000 cubic ft., a length 
of 646 ft., diameter of 75-5 ft., useful load of 29 tons and a speed of 
63.5 m.p.h. \Vith 6 motors of 240 h.p. each. Seventeen ships of this 
type were constructed for the avy and A rmy in 1916 and the first 
month of 1917, during which period considerable constructional im­
provement was steadily going on and which resulted in a better use­
ful load of 32.5 tons. In spring 1917 the next move was made. By 
methodically lightening the whole constructional sy tern basing on 
the available actual experience data of more than Jo ships and by a 
modification of the engine arrangement together "ith numerous 
minor changes a materially improved type was accomplished. The 
capacity was at the same time slightly increa ed to ,000,000 cubic 
feet, the resulting performances were a useful load of 37 tons to 39 
tons, and a speed of 65 to 72.5 m.p.h. with only 5 ~~1a} bach motors 
of an improved supercompressed type. Altogether 21 ships of this 
type were built from summer 1917 to summer 191 . At this time 
the next type was ready which had a total length of 6gJ ft., a diam­
eter of 78.5 ft., capacity of 2,200,000 cubic ft., useful load of 43 tons, 
which was more than 6o% of the total lift. The -peed was 81.5 
m.p.h. with 7 Maybach motors. Only two hips of this type were 
built, the Navy Zeppelin L-70 and L-71. The following and last 
war type of Zeppelins, which was to attain still higher a titudes of 
much more than 20,000 ft., had a ma..--cimum length of 745 ft., a 
capacity of 2,400,000 cubic ft. , useful load oi '"I.I t ns and a speed 
of 75 m.p.h. with only 6 motors. It is represented by L-72, after­
wards delivered to France, and the L-71 whi h was subsequently 
changed to the later model. 

FAMOUS FLIGHT TO AFRICA 

One special type, the L-59, was constru Led in aummn 1917 for a 
flight from Jamboli, Bulgaria, to German East Africa. It had a 
capacity of 2,400,000 cubic feet, a useful load f s~ tons and a speed 

· of 65 m.p.h. with 5 motors. T he first ship f r thi- special mission, 
the L-57 having been caught in a violent s:ror:n, which made impos­
sible its entering the shed and having been purposely set afire, to 
prevent promulgation of the secreto another ne the L-59, was rap­
idly constructed, which performed in K ovember, 1917, its famous 
flight to Africa and back, whi h, with its ~ Joo miles in 96 hours 
without the slightest trouble of any k··ind, ·- s ill an unbeaten world's 
record. 
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After the war in 1919 the Zeppelin company have constructed 
for well known reasons only two more ships, the small experi­
mental passenger-airships "Bodensee" and {(N ordstern/' which 
maintained a successful commercial service between Berlin and Swit­
zerland, until this also was stopped by the allied powers. These 
ships had a volume of only 700,000 cubic ft. and 8oo,ooo cubic feet 
respectively, but twice the useful load and twice the speed than the 
prewar commercial ships of the same cubic content. Their length 
was 395 ft. and 430 ft. respectively, diameter 61.5 ft., useful load 
II tons and speed So m.p.h. 

Altogether the Zeppelin Corporation has constructed from 1900 
to 1919, IIS rigid airships, 3 of which were experimental, 9 commer­
cial, 40 Army and 63 Navy airships. 

Like the rest of the German aircraft industry, the firms engaged 
in rigid airship constructions have been crippled by the terms of the 
Versailles Treaty and the following interpretations by the Allies. 

The Zeppelin Firm was forced to deliver the two small commer­
cial airships, the "B odensee" and the "N 01'dstern," which they had 
built and successfully operated during 1919 to France and Italy, 
after having been compelled to stop this service together with all 
construction work during 1920 and 1921. However, they have man­
aged to keep their staff well together and are known to be in serious 
negotiations with powerful commercial groups in various cotmtries. 
Their latest move is an arrangement now being almost completed 
between Spanish commercial interests and the Zeppelin Company to 
establish an airship service between Spain and the Argentine. They 
will have ample work for the next year considering the order of the 
German Government for a modern 70,000 cubic meter commercial 
ship to be constructed for the U. S. Government with the special 
permission of the Allies, besides the construction of a small modern 
special experimental and training ship, which has been started on 
May 5, 1922, the restrictions of the Allied "peace" terms being partly 
removed from this date on. 

AMERICAN INVESTIGATION CoRPORATION 

Credit for interesting American capital in commercial airships 
goes to Fred S. Hardesty and Edward Schildhauer, consulting 
engineers of Washington, D. C., who brought Dr. Johann Schuette 
to this country, and, who with Snowden H. Fahnestock, New York 
banker, enlisted the co-operation of some of the nation's foremost 
financial and industrial men in forming, first, the American Investi­
gation Corporation, and, later, the General Air Service. The Ameri-



L.-59, Airship of Luftschiffbau-Zeppelin , which made reco rd Aight of 4,500 miles fr om Bu lga ri a to Germ an Eas t Af rica and 
return, clming 'World War.-P hoto, Harry Vissering. 



Views of Luft schiffbau-Zeppelin Commercial Air ship "Bodcllsec"-Left , Framewo rk ; Right , Chief E nginee r's Station with E n­
g ine T elegra ph ; Bottom, Interi or Passenge r Cabin.-Photos, Harry Visser ing. 



AIRSHIPS II5 

can Investigation Corporation is capitalized for 5000 shares, no par 
value, under the laws of the State of _farvland. General Air Service 
is incorporated under the laws of the St~te of Maryland with stock 
of no par value. 

The following are the directors and officers of the American 
Investigation Corporation: S. Reading Bertron, Benedict Crowell, 
William M. Clark, SnO\·\ den A. Fahnestock, \i "iJiiam B. Joyce, Gen­
eral W. L. Kenly, Samuel 11IcRoberts, Franklin Remington, Franklin 
D. Roosevelt, Colonel William Thaw. Officers: President, Mr. 
Fahnestock; Vice-Presidents, Francis T. H omer and M r. Roosevelt; 
Secretary, Alvin Devereux; Treasurer, John F . 0 Meara. 

The American Investigation Corporation is proceeding on com­
prehensive yet conservative lines. Among tho e who have subscribed 
to this significant preliminary endeavor are: From e\\ York : S. 
Reading .Bertron, Berton, Griscom & Co., Inc.· Edward H . Clark, 
President, Homes take Mining Co. ; Le\\ is L. Dunham, President, 
Equitable Building Co. ; Snowden A. Fahnestock, Pre 'dent, Ameri­
can Investigation Corp. ; David M. Goodrich, Goodri , Lockhart & 
Co.; William B. Joyce, President, National urety Co. ; J. R Love­
joy, Vice-President, General Electric Co.· a.muel McRoberts, Pres­
ident, Metropolitan Trust Co.; R udolf P ao-enstecb r. Director, Inter­
national Paper Co.; Theodore Pratt; Franklin Remington, President, 
Foundation Co.; Franklin D. Roosevelt, ttorney, ex-Ass't Sec. of 
the Navy; R. T. Wilson & Co., Banker ; 0. D. Young, Chairman, 
Radio Corporation of America. From P i · bunrb: Taylor Allderice, 
Vice-President, National Tube Co. ; Geo. \\-. Crawford, President, 
Ohio Fuel Supply Co.; Arthur -. Davis P resident, Aluminum Co. of 
America; E. M. Herr, President, \ -estinghouse Ele tri Mfg. Co.; 
W. H. R. Hilliard, Banker ; James H. L -hart, ice-President, 
Lockhart Iron & Steel Co.; J. R. McCune, Pr -·den, Union National 
Bank; H. C. McEldowney, President, · o ~rust Co.; R. B. Mel­
lon, President, Mellon National Bank· \v. L. hlellon, President, 
Gulf Oil Co.; E. W. Mudge, President, E nd \\ . M udge Steel 
Co.; Wilson A. Shaw, Chairman of Board, Bank of P ittsburgh; 
Benjamin Thaw, Retired banker. From · go: John D. Black, 
Attorney, Wiriston, Strawn & haw; _-\. L rum, Consulting Engi­
neer; Marshall Field, Marshall F ield. ro> , \\ a.rd & Co. ; C. Bai 
Lihme, President, Lihme Zinc Co. ; H ampd n \\~mston, Real Estate; 
Philip N. Wrigley, Vice-President, \Vri "" ey - o. From ·w ashing­
ton: Ira E. Bennett, Editor, "The \Va..ilii.r:2ton Post"; Lieut. Col. 
C. de F. Chandler, ex-Chief Balloon ec· 'on . Army, A. E. F.; 
Lieut. Col. Clarence C. Culver, U . S . _<\rmy; Fred S. Hardesty, 
Consulting Engineer; William E . Ri d~on, Attorney; Edward 
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Schildhauer, Consulting Engineer. From Cleveland: Chester C. 
Bolton, Banker; Charles T. Brooks, Attorney; Benedict Crowell, ex­
Ass't Secretary of War; L. C. Hanna, Jr., M.A. Hanna Company; 
John A. Penton, President, Penton Publishing Co.; Andrew Squire, 
Attorney. From Philadelphia: Robert K. Cassatt, Cassatt & Co., 
Bankers; Samuel F. Houston, Real Estate Trust Building. From 
Paris, France: Laurence V. Benet, President, Hotchkiss Company. 
From Seattle, Wash.: W. E. Boeing, President, .Boeing Airplane Co. 
From Erie, Pa.: Otto Hitchcock, Hays Company; John R. McDon­
ald, President, First National Bank. From Birmingham, Ala. : 
Crawford Johnson, President, Coca Cola Bottling Co. From Ponca 
City, Okla.: E. W. Marland, President, Marland Oil Co.; General 
W. L. Kenly, Marland Oil Co. From Houston, Texas: John H. 
Kirby, President, Kirby Lumber Company. From .Bloomington, 
Ill.: Lewis G. Stevenson, Vice-President, McLean County Coal Co. 

ScHUETTE-LANZ DEVELOPMENT 

The first Schuette-Lanz airship, the S.L.-r, made its initial flight 
Oct. 17, 191 r. For more than two years she was in regular serv­
ice, making 65 flights, covering 6827 miles, and carrying 3304 pas­
sengers. Following S.L.-r, twenty-one other Schuette-Lanz airships 
were built, all for the use of the German imperial forces during the 
war. These Schuette-Lanz ships contained extraordinary develop­
ments which have become the characteristics of all rigid airships 
throughout the world, according to Mr. Schildhauer, consulting engi­
neer for the American Investigation Corporation. These funda­
mental characteristics were built into the first two ships of the type 
and are: streamline form ; suspended cars and power eggs, side-hung 
cars, direct drive propeller, reversible propeller, plane surface 
stabilizers, plane surface rudders and elevators, inside walks, central 
stiffening cable, gas shafts between gas bags, electrical telephone and 
telegraph signals for engine room and navigating room controls, 
complete electrical equipment including electric power station. It is 
this latter type of airship containing these fundamental characteris­
tics the patents for which and the engineering data covering all com­
putations for construction and operation of which the American 
Investigation Corporation purchased. 

According to Mr. Schildhauer, the design and construction of 
commercial rigid airships for present-day traffic depends, of course, 
upon the sum total of previous experience in designing and construct­
ing ships for previous commercial, military and naval use, military 
ships having been designed on a basis of every ounce of useful load 
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bei~1g given over to armament and fuel, for long-distance radius of 
action necessarily confined to the frame" ork of such ships to the 
very least possible, e'en to the e-xtent of taking some risk, which risk 
will be precluded in the design and construction of commercial ships. 
Old types of fran1e-work of \•vood and flal duraluminum are now 
replaced by dura luminum tube construction wh ich gives for greater 
rigidity for the same ·weight and size of member, and permits of 
intermediate bracing practically impossible with thin fla t shapes. 
Design, of course, embraces passenger quarters and freight and 
express handling rooms, which were not neces ary on military craft. 
These quarters are luxurious, attached to the frame of the ship, 
making for rigidity and stability, and are so arranged that noise, 
fumes and discomforts of any h.·ind are impo sible. Sanitary 
arrangements are perfect, dining service is adequate and lounging 
and smoking rooms assure comfort during daytime while luxurious 
sleeping quarters insure restful night traveL 

TYPES oF ArRSHrPs To BE UsED 

On various routes the requirements will, of necessit , call for 
ships of varying size and capacity. On a route such as that from 
New York to Chicago, the ships of General Air ervi e will be of 
about 3,350,000 cubic feet capacity, contained in 20 or more bal­
loonets. This will make a ship 7 o feet long and 9 feet in diam­
eter, constructed of cold-ri eted tubes. -uch a ship would have ro 
standard 300 h .p. engines and the net carrying apacity ut ilizing 
helium as the lifting gas will be sufficient to transpor between New 
York and Chicago roo passenger and b ggage and 6o,ooo lbs. 
freight. Ships for transoceanic sen-ice would ne es arily require an 
increase in size to 5,000,000 and 7,000 ooo cubi feet. This would 
be necessary in order to carry greater paying load- and increase fuel 
capacity for cross-ocean flights. De~igns eow ompleted for the type 
of ship that General Air Service will put into mmission for trans­
Atlantic service will be ships 900 feet long, r I+ feet in diameter with 
a gas capacity of 5,297.490 cubic feet and a pa-senger capacity of 
IOO, while ships for South American traffi will be 977 feet long, 
126 feet in diameter with a gas capacity of ,240,6oo cubic feet, to 
accommodate roo passengers. T he horse-power of the Atlantic 
cruiser will be 3900, and of the South .A.merican ship, 5400. The 
cruising speeds of all ships of this company will be 75 m.p.h. with a 
maximum speed of roo m.p.h. . 

Plans for the immediate future are the ompletion of the organ­
ization of ~neral Air Service, the organization of a company to 
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build the airships-General Air Service being an operating company 
only-the acquirement and building of terminal facilities along the 
selected route, the building of three ships in order to have a ten-hour 
service every day, each way, between New York and Chicago, and 
the establishment of research and experimental laboratories for per­
fecting the apparatus to handle helium gas and the production of 
new alloys for metal parts, and the general perfection of all con­
struction and operating equipment which shall add to the safety, 
reliability and length of service of the rigid airships of the company. 
Full cooperation will be maintained with all Government depart­
ments interested or having to do with aeronautical matters. 
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AEROMARINE PLANE ~ MOTOR COMPANY 
KEYPORT. H. J. 

T-IP£: FL'fJHG BOAT, PASSENGER MODEL: 52-080 
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AEROMARINE PLANE ~ MOTOR COMPANY 
KEYPORT, N.J. 

TYPE: FLYING BOAT, PASSENGER MODEL::~ 50- USD. 
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THE AIR5HIP MFG. CO. OF AMERICA 
HAHMON05PORT I N • y. 

TOWING DIRIGIBLE (CONVERTED TYPE R KITE BALLOON) 
fHGlNE: lA'-'lRANCE 60 H.P. 5PEED: 45 M.P.H. LENGTH: 92ft BEAM: cB FT. VOL.: 38.000 CU.Ft 



~ 
mm111m-

.... 
t\l 

"' 

AMERICAN INVESTIGATION CORPORATION-GENERAL AIR SERVICE 
WASHINGTON D.C. 

COMMERCIAL DIRIGIBLE 100 PASSENGERS 
ENGINES 3000 H.P. LENGlli 75~ FT. DIAMETER 97 n: VOLUME 3,355,000 CU.FT. 
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COX- KLEM,IN AIRCRAFT CORPORATION 
COLLEGE POINT, L.l, N.Y. 

TYPE: PASSDIGER, AMPHIBIAN MODEL : CK- l ' 
ENGINES: 1\tJO ISOTIA·fRA.SOUNI, Z15 H.P. EACR. SPEED~ 50-Ill t\.P.tl, DV.CEil: llOOO n: 
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CURTI55 AEROPLANE & MOTOR CORPORATION 
GARDEN CITY, L.l, N.Y. 

TYP£: NAVAL TORPEDO PLANE" MOOFL: C-T 
ENGINES: TWO CURTI 55 C0-12 400 H.P. fACH SPEED: liZ M.P.H. 
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CURTISS AEROPLANE ~ MOTOR CORPORATION 
GARDEN Cl'rt , L...l, NX 

TVP£: RACER HODEl..: 'JILDCAT 
EN61ltE: cuRTf55 C-12 4:>5 H.P. 5PEED: 70-Iq6 H.P.H. 
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CURTISS AEROPLANE & MOTOR CORPORATWN 
GARDEN CITY, L L. N.Y. 

TYPE: RACER MODEL: CURTISS NAVV RACER 

ENGittr: (URn55 C0·12• 400 H.P. SPEED: 70-ICU> M.P.H. 
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DAYTON WRIGHT COMPANY 
DAYTON , OHIO 

TYPE: •CHUMMY'TRAIN\NG MODEL: TA-3 

EHGitiE: lE RHONE 80 H.P. 
IJ I 
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DA'YTON WRlGHT COMPANY 
. . ; 

DAYTON , OHIO 
TYPE: PHOTOGRAPHIC MODEL: rP-2 

F:NGIHE5: TWO UBERTY,42.0 H.P. EACH. 5PEED:G3-120 M.P.H. CLIMB: 5000FT. 10 HI~. 

132 
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G. ELIAS ~ BRO. INC. 
8UFfALO. ltV. 

TYPE : COMMERCIAL 

ENGIH.E: TWO L£ RHONE 80 H.P. EACH 
133 

MODEL: E5- l 
5P£ED: 90 H.P.H. 
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GOODYEAR TIRE ~ RUBBER COMPANY 
AKRON, OHIO 

GOODYEAR MllliARV AIRSHIP 

.ENGINE5: TWO AEROMARINE ll5 H.P.EACH lENGTH: IG9.2FT. 6EAM:48FL VOL:d85,000CU.FI 

------
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HUFF DALAND D COMPANY 
06DEN58URb , .Y. 

TYPE: 3 PLACE COMMERCIAL DEL: -PETREL-
EHGIH£: OX-5 90 H.P. SPEfD · 90 M.P.H. 
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E. M. LAiRD COMPANY 
WICHITA. KAN. 

TYP£: PASSEHGER. MODEL: SWALLOW 

EHGIHE: OX-5 90 H.P. !5PEED: 38-84 ·M.P.H. CEILING: 11000 F'T, 
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LEWIS & VOUGHT CORPORATION 
LONG ISLAND ClTY, N .Y. 

TYPE~ SHIPBOARD MODEL : V E-7F 
ENGIME: WRIGHT 190 H.P. SPErD : 1'3f 11-RH. ntMB: lnooon:., 12~t~~.IO•. 
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LOEN l tiG AERONAUTICAL ENGlNEERING CORPORATION 
tiEW YORK I N. "( 

lOEtilM6 AIR VACHT MODEL: 23 
EtiGIK£: U6ERIY 12 400 H.P. SPEED: 135 M.P.H. 0.1116: IO,OOOn 10 "'"' 
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i 
REMINGTON- BURNELU COMPANY 

AMITYVlLLE , L.l~ N.'! 

·TYPE': COtKRCIAl REMIMGTOH- BURt£ll.l AIRUNER. 
ENGI'tt!l: TWO 600 H.P.rAOi 5PfE0:50-LIOti.P.H. CUM6:q(}()fl, Flits£ t11tt 

139 
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LA\-.JRENCE SPERRY AIRCRAFT COMPANY INC. 
FARMINGDALE, l.l~ N.Y. 

TYPE: SPORT MOOn: CURTISS JN WITH SPERRY MONOPLANE WING 
ElriiHE: OX q()H.P. 01\ OXX 110 H.P. 5Pf£D: 35-80 OR 37-65 M.P.H. Clii1B: 3000n:I0HIIi. 
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THOMA5- MORSE AIRCRAFT CORPORATION 
ITHACA , N.Y. 

MODEL : MB-7 
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HISTORlC"" WRIGHT BROTHE-RS ~ DAYTON. o. 
MODEL: ORIGINAL WRIGHT 4 CYLINDERS WATER COOLED 
12 B.H.P. AT 1200 R.P.M. 170 LBS. DRY 

ENGINE USED 1N FIRST FLIGHTS- KITTY HAWK, N.C.- DEC., 1903 
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HISTORIC"' GLENN H. CURTISS V' HAMMONDSPORT. N.Y. 
MODEL : L 8 CYLINDERS WATER COOLED 
SO B. H. P. AT 1200-1500 R.P.M. 250 LBS.' DRY 
ENGINE USED IN WINNER OF, RHEIMS RACE, FRANCE - 1909 
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HISTORIC_... THOMAS AEROMOTOR COMPANY ..- 1915 
(THOMAS-MORSE AIRCRAFT CORPN., SUCCESSORS .- ITHACA, N.Y.) 

MODEL: 8 8 CYLINDERS WATER COOLED 

135 B.H.P. _AT 2000 R~P.M. 600 LBS. DRY 
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AEHOMARINE PLANE & MOTOR COMPANYV' KEYPORT. N.J. 
MODEL : U- 8 - D 8 CYL,NDERS 
2.20 B.H.P. · AT 1800 . R.P.M. 

WATER COOLED 
590 LBS. lNCL • . WATER 
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AEROMARINE PLANE ~ MOTOR COMPANY~ KEYPORl: N.J. 
MODEL: U-873-PURSUJT-TYPE 8 CYLINDERS , WATER COOLED 
lGO B. H.P.. AT 1800 R.P. M. 549 lBS. INCL. WATER 
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CURTISS AEROPLANE &. ·MOTOR CORPN.- GARDEN CITY, N.'{ 
MODEL: C-6 6 CYLINDERS 
160 B.H.P. AT 1750 R.P.M. 4'0 LBS. DRY 

WATER COOLED 
19 LBS. WATER 



CURTISS AEROPLANE & MOTOR CORPN.-GARDEN CITY, N.Y. 
MODEL~ 0-12 12. CYLINDERS 
400 B.H.P. AT 2.000 R.P. M. 660 LBS. DRY 

WATER COOLED 
44 LBS. WATER 
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LAWRANCE AERO ENGINE CORPN. - NEW YORK. N.Y. 
MODEL: J-1 9 CYLINDERS AIR COOLED 
220 B. H. P. AT 1800 R.P.M. 442 LBS. COMPLETE 



... 
tJt 
0 

!!! 

. n 
~ : :~ 

~
I II" 

~-=-
1 I 
I I 

{::::.==-~ 
L-~ 

PACKARD MOTOR CAR COMPANY - DETROIT. M\CH. 
MODEL: 1-A-825 8 CYLINDERS 
230 B.H.P. AT 1800 R.P. M. 550 LBS. DRY 

WATER COOLED 
23 LBS. WATER 
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PACKARD MOTOR CAR COMPANY'"" DETROIT, MICH. 
MODEL: l-A-1237 12 CYLINDERS 
350 B.H.P. AT 1800 R.P.M. 740 LBS. DRY 

WATER COOLED 
39 LBS. WATER 
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. PACKARD MOTOR CAR COMPANY- DETROIT. MICH. 
MODEL: 1-A-2025 12. CYLINDERS 
.582 B.H.P. AT 1800 .R.P. M. 112 0 Las. DRY 

WATER COOLED 
51 LBS. WATER 
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U.S. AIR SERVICE ENGR. DIVISION- DAYTON, 0. 
MODEL: LIBERTY-12.-A 12 CYLINDERS WATER COOLED 
420 B.H.P. AT 1700 R.P.M. 844 LBS. DRY 46 LBS. WATER 
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MODEL: E-3 8 CYLINDERS 
STANDARD: 180 B.H.P. AT 1800 R.P.M. 
ALERTE: 2\5 B.H.P. AT 2000 R.P.M. 

g.!. 

'""' PATERSON. N.J. 
WATER COOLED 

480 LBS. DRY 
465 LBS. DRY 
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WRIGHT AERONAUTICAL CORPORATION ~ PATERSON, N •. J. 
MODEL: T-2 J2 CYLINDERS I WATER COOLED 
500 B.H.P. AT 1800 R.P.M. 
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WRIGHT AERONAUTICAL CORPORATION ~ PATERSON. N.J. 
MODEL: R- 1 9 CYLINDERS AIR COOLED 

350 B.H.P. AT 1800 R.P. M. 884 LBS. COMPLETE 
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WRIGHT AERONAUTICAL CORPORATION --. 
MODEL: D-1 6 CYLINDERS 
400 B. H.P. AT 1400 R. P.M. 

~~.- I IZF 

PATERSON. N.J. 
WATER COOLED 
1320 LBS DRY 
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WRIGHT AERONAUTICAL CORPORATION ---PATERSON, N.J. 
MODEL:TYPE 4 8 CYLINDERS 
390 B.H.P. AT 2000 R.P.M. 

WATER COOLED 
6 00 LBS. 0 R Y 



APPENDIX 

COMMERCIAL SECTION 

AERONAUTICAL CHAMBER OF COMMERCE OF 
AMERICA, INC. 

501 Fifth Ave., New ork, . Y. 

G ovERNORS 

Samuel S. Bradley 
B. E . Bushnell 
Charles H. Colvin 
Sherman M. Fairchild 
John M. Larsen 

Grover C. Loening 
Charles F . Redden 
F. B. Rentschler 
Frank H. Russell 
La w:rence Sperry 

C. C. \\ itmer 

OFFICER 

President . .... ... ... .. · · · · · · · · · · · · · · · · · · · · · 
First Vice-President . . .. ... . . .. . ... . . .. . .. . 
Second Vice-President . .. ...... . . . . . . . . . . .• 
Treasurer ........ . .. · · · · · · · · · · · · · · · · · · · · · · 
Secretary and General Manager ........ . ... . 
Ass't Secretary and Ass't Treasurer . . . .•.. .. 
Special Representative . .... .. .. .• .. . .. . . • • . 

fEMBERS 

Orville Wright, Dayton, Ohio. 
Glenn H. Curtiss, Garden City, N. Y. 

Mmmfa turing a ;1 E _ · 

Gro ·e.r C. Loening 
Chad - F. Redden 

C. \Vitme.r 
B. """· Bushnell 

. S. Bradley 
Luther K. Bell 
Hov.-ard L. Mingos 

Airship Manufacturing Company af An · H ammondsport, N. Y. 
Aeromarine Plane & Motor Company, Keypo t, N. ]. 
A. & D. R. Black, Garden City, N. Y. 
Vincent ] . Burnelli, Amityville, N. l". 
Cox-Klemin Aircraft Corp., College Point, . Y. 
Curtiss Aeroplane & Motor Corp.., Garden City, • . Y. 
Dayton Wright Company, Dayton, Ohio. 
The Douglas Company, Los Angeles, Cal 
G. Elias & Bro., Inc., Buffalo, N. Y. 

I6I 
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Gallaudet Aircraft Corp., East Greenwich, R. I. 
Goodyear Tire & Rubber Co., Akron, Ohio. 
J. L. Aircraft Corp., New York City. 
E. M. Lai rd Company, Wichita, Kansas. 
Lewis & Vought Corp., Long Island City, N. Y. 
Lawrance Aero-Engine Corp., N ew York City. 
L. W. F . Engineering Company, College Point, N. Y. 
Loening Aeronautical Engineering Corp., New York City. 
Longren Aircraft Corp., Topeka, Kansas. 
Luftschiffbau-Zeppelin (Harry Vissering), Chicago, Ill. 
Manufacturers Aircraft Association, Inc., New York City. 
Ordnance Engineering Corp., Baldwin, N. Y. 
Packard Motor Car Company, Detroit, Mich. 
Lawrence Sperry Aircraft Corp., Farmingdale, N. Y. 
Stout Engineering Laboratories, Detroit, Mich. 
Thomas-Morse Aircraft Corp., Ithaca, N. Y. 
Wright Aeronautical Corp., Paterson, N . J. 

Opera.tors a;nd Distr·ibutors 

Aeromarine Airways, Inc., New York, Key vVest and Havana. 
American Aircraft, Baltimore, Md. 
American Investigation Corp., New York City. 
C. E. Cheney Aero Co., Greene, Iowa. 
S. C. Coon (Curtiss Aircraft Corp.), Dallas, Texas. 
Harry Depew Copland, Cambridge 38, Mass. 
Curtiss Aeroplane Export Corp., New York, Buenos Aires, Sao Paulo, 

Lima. 
Curtiss Eastern Airplane Co., Philadelphia, Pa. 
Curtiss Metropolitan Airplane Co., New York City. 
Curtiss Northwest Airplane Co., Minneapolis, Minn. 
Diggins Aviation Co., 01icago, Ill. 
Easter Airways, Inc., Baltimore, Md. 
F. W. Farris, Stockton, Cal. 
General Air Service, Washington, D . C. 
Huff Daland Aero Corp., Kansas City, Mo. 
Johnson Airplane & Supply Co., Dayton, Ohio. 
Temple N. Joyce, (Morane-Saulnier), Baltimore, Md. 
W. Wallace Kellett (Farman), Philadelphia, Pa. 
H. L. Lambert (Lamberton), Ellenboro, W. Va. 
Robert W. Lowell, Elyria, Ohio. 
R. B. C. Noorduyn (Fokker), New York City. 
Robertson Aircraft Corp., St. Louis, Mo. 
Foster Russell Aviation Co., Spokane, Wash. 
Daisy Smith, Spokane, Wash. 
Southwest Airplane Co., Tulsa, Okla. 
Marion Sterling, Waco, Texas. 
Jack Towberman, Eveleth, Minn. 
Triangle Airways, Inc., Chicago, Ill. 
Earl T. Vance, Miles City, Mont. 
John Perry Wood, Buffalo, N.Y. 
Walter T. Varney, San Francisco, Cal. 
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Accessories and Supplies 

American Bronze Corp., Berwyn, Pa. 
American Hammered Piston Ring Co., Baltimore, Md. 
B. G. Corp., ew York City. 
Bij ur Motor Appliances Co., Hoboken, . J. 
Brewster & Co., Long Island City, N. Y. 
Champion Ignition Co., Flint, r 1ich. 
Electric Storage Battery Co., Philadelphia, Pa. 
Endicott Forging & M fg. Co., Endicott . Y. 
Fairchild Aerial Camera Corp., New ork Ci ty. 
Gene;al A luminum and Brass Mfg. Co., Detroit, Uich. 
Hamtlton Aero Mfg. Co., "tvfilwaukee \ ·is. 
Stewart Hartshorn Co., New Yo rk City. 
Linde Air Products Co., ew York City. 
Macwhyte Company, Kenosha, Wis. 
Meisel Press Mfg. Co., Bo ton, Mass. 
New Jersey Veneer Co., Paterson, N.J. 
New York Blue Print Paper Co., -ew York City. 
Park Drop Forge Co., Cleveland Ohio. 
Pennsylvania Hardware and Paint Co., ew Yor • ty. 
Perry-Austen Mfg. Co., Grasmere, Staten Island ( P_ 0 . Ro ebank), N . Y. 
Pioneer Instrument Co., Brooklyn, . Y. 
Radio Corporation of America, ew York City. 
S. K. F. Industries, New York City. 
Simms Magneto Co., East Orange, N. J. 
Standard Oil Company (Indiana), Chi ago, Ill 
Steel Products Co., Oeveland, Ohio. 
Tide Water Oil Sales Corp., -ew York City. 
Valentine & Co., New York City. 
Western Brass Mfg. ¥/orks, Chicago Ill. 

Pub i afio 

Ace (Garey W. Carr), Los Angeles, Cal. 
Aerial Age Weekly (G. Douglas Wardrop) , - -ew Y rk Ci -. 
American Machinist (Fred H. Colvin) .L:-ew Y ·- · 
Army and Navy Journal (H. J. Reilly) -ew Y r 
Aviation and Aircraft Journal L. D. G rdner . _, 
Cine-Mundial (A. J. Chalmers ) , ew Yo - Gry. 
Class Journal Company (D avid Beecroft) , _'ew Y - an.d Cbicao-o. 
U. S. Air Service Magazine ( Earl K. Findley) , \.Yas · · n, D. C. 

l nsttnm 

National Aircraft Underwriters Associati n, - 1ty. 

Executives, Engi zci?'l's 

E, R. Armstrong (Dupont Engineering) , \ Vilmi _ on Det 
F. E. Baldwin, Wright Aeronauti al OIJI. 
Luther K. Bell, New York City. 
L. W. Bettiger, L. W. F. Engineering Co. 
R. R. Blythe (Johnson & Higgins), - ew -ork i y. 
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J. J. Boland, Aeromarine Plane & Motor Co. 
S. S. Bradley, New York City. 
George W. Browne, Curtiss Ae ropla ne & Motor Corp. 
H . A. Bruno, Aeromarine Plane & Motor Co. 
John R. Cautley, Wright Aeronautical Corp. 
Albert Champion, Champion Ig nition Co. 
Roland Chilton, Aeromarinc P lane & l\tTotor Co. 
Virgin ius E. Clark, Dayton W right Co. 
Henry M. Crane, New York City. 
Donald Douglas, The Douglas Co. 
Sherman M. Fairchild, Fairchild Aerial Camera Corp. 
A. ]. Flachbar, L. W. F. Engineering Co. 
Albert H. Flint, L. 'W. F. E nginee ring Co. 
Edson F. Gallaudet, Gallauclet Aircraft Corp. 
W. L. Gilmore, Curtiss Engineering Corp. 
Clarence D. Hanscom, East Orange, N. J. 
Fred S. Hardesty, General Air Service. 
]. L. Harkness, L. W. F. Engineering Co. 
Beckwith Havens, Airship Mfg. Co. of America. 
William Henry, The Douglas Co. 
George H. Houston, New York City. 
G. Sumner Ireland, Curtiss Eastern Airplane Co. 
C. F. Kettering, General Motors Corp. 
C. Roy Keys, Curtiss Aeroplane & Motor Corp. 
William Klein, San Francisco, Cal. 
Alexander Klemin, Cox-Klemin Aircraft Corp. 
Herman T. Kraft, Goodyear Tire & Rubber Co. 
Ghas. L. Lawrance, Lawrance Aero-Engine Corp. 
Wm. B. Lebherz, Gallaudet Aircraft Corp. 
Albert P. Loening, Loening Aeronautical Engineering Corp. 
Grover C. Loening, Loening Aeronautical Engineering Corp. 
Hugh D. McKay, American Airways, College Point, N. Y. 
Charles M. Manly, New York City. 
Hamilton Maxwell, Aerial Photography, New York City. 
George Mead, Wright Aeronautical Corp. 
F . L. Morse, Thomas-Morse Aircraft Corp. 
Ladislas d'Orcy, New York City. 
C. G. Peterson, Wright Aeronautical Corp. 
Stephen H. Philbin, New York City. 
H. L. Pope, Wright Aeronautical Corp. 
Otto Praeger, New York City. 
J. F. Prince, Wright Aeronautical Corp. 
C. F. Redden, Aeromarine Airways, Inc. 
F. B. Rentschler, Wright Aeronautical Corp. 
Herman B. Ring, Lawrance Aero-Engine Corp. 
] . K. Robinson, Jr., Gallaudet Aircraft Corp. 
John M. Rogers, Wright Aeronautical Corp. 
Frank H. Russell, Curtiss Aeroplane and Motor Corp. 
Edward Schildhauer, General Air Service. . 
R. W. Schroeder, Underwrite.rs' Laborator~es, Inc., Chicago, Ill. 
L. R. Seidell, New York Testmg Laboratones, New York City. 
A. R. Small, Underwriters' Laboratories, Inc., Chicago, Ill. 
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Lawrence Sperry, Lawrence Sperry Aircraft Corp. 
Vim. B. Stout, Stout Engineering Laboratories. 
Joseph B. Strauss, Chicago, Ill. 
H . E. Talbott, Dayton Wright Company. 
J. P. Tarbox, Curtiss Engineering Corp. 
Robert G. Thach, New York City. 
Milton Tibbetts, Packard Motor Car Co. 
I. M. Uppercu, Aeromarine Plane & Motor Company. 
Ralph H. Upson, New York City. 
Adrian Van Mu:ffling, New York City. 
J. G. Vincent, Packard llfotor Car Co. 
Harry Vissering (Luftschiffbau-Zeppelin), Chicago, Ill. 
Chance 1\II. Vought, Lewis & Vought Corp. 
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Prof. E. P. V\Tarner, Massachusetts Institute of Technology, Cambridge, Mass. 
George S. V\Theat, Wright Aeronautical Corp. 
C. L. Williams, ·williams Bros. Aircraft Corp., San Francisco, Cal. 
G. M. :Williams, Dayton Wright Co. 
C. C. Witmer, Airship Mfg. Co. of America . 

. vV. W. V/yman, C. L. Maguire Petroleum Co., Chicago, Ill. 
VI. C. Young, Goodyear Tire & Rubber Co. 
Paul Zimmermann, Aeromarine Plane & Motor Co. 

OBJECTS OF THE AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, AS SET FORTH IN THE ARTICLES 

OF INCORPORATION 

To foster, advance, promulgate, and promote trade and commerce, through­
out the United States, its territories, possessions, and in foreign countries, in 
the interests of those persons, firms or corporations engaged in the business of 
manufacturing, buying, selling and dealing in aircraft, aircraft motors, and 
aircraft parts and accessories of every kind and nature. 

To reform any and all abuses which may arise relative thereto. 
To secure for its members and those persons, firms· or corporations 

dealing with them, freedom from unjust or unlawful exactions of whatever 
description. 

To diffuse among its members accurate and reliable information as to 
the standing of its members and those persons, firms or corporations engaged 
in similar lines of business. 

To procure uniformity and certainty in the customs and usages of trade 
and commerce among its members and those persons, firms or corporations 
having a common trade, business or professional interest in all matters per­
taining to aeronautics. 

To aid and assist in mapping out air roads and lanes; the location of 
landing fields, airdromes, hangars, or. such other structures as may be neces­
sary for the advancement of aeronautics. 

To advocate and promote in every lawful way the enactment of just and 
equitable laws, both national and state, pertaining to aeronautics. 

To settle, adjust and arbitrate any and all differences which may arise 
between its members, and persons, firms or corporations dealing with them. 

To promote a more enlarged and friendly intercourse between its members 
and persons, firms and corporati?ns engaged in the busin.ess of, or dealing 
in aircraft, aircraft motors and a1rcraft parts and accessones. 
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To acquire by grant, gift, purchase, devise, bequest, and to hold and dispose 
of, such property or assets as the purposes of the corporation shall require, 
subject to such restrictions as may be prescribed by law, and 

Generally to do every act and thing which may be necessary and proper 
for the advancement of the aeronautical art and industry and the accomplish­
ment of the objects and purposes hereinbefore set forth; provided, however, 
that nothing herein contained shall authorize this corporation to engage in 
any business for pecuniary profit. 

MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

sor Fifth Ave., New York, N. Y. 

MEMBERSHIP 

Aeromarine Plane & Motor Co., Keyport, N. J. 
Boeing Airplane Company, Seattle, Wash. 
Burgess Company, Marblehead, Mass. 
Curtiss Aeroplane & Motor Corp., Garden City, L. I., N. Y. 
Curtiss Engineering Corp., Garden City, L. I., N. Y. 
Dayton Wright Company, Dayton, Ohio. 
Fisher Body Corp., Detroit, Mich. 
Gallaudet Aircraft Corp., East Greenwich, R. I. 
L. W. F. Engineering Co., College Point, L. I., N. Y. 
Lewis & Vought Corporation, Long Island City, N. Y. 
Glenn L. Martin Company, Cleveland, Ohio. 
Packard Motor Car Company, Detroit, Mich. 
Sturtevant Aeroplane Co., Farmingham, Mass. 
Thomas-Morse Aircraft Corp., Ithaca, N. Y. 
West Virginia Aircraft Co., Wheeling, W. Va. 
Wright Aeronautical Corp., Paterson, N. J. 

TRUSTEES 

Dr. Joseph S. Ames, National Advisory Committee for Aeronautics and 
member of faculty, Johns Hopkins University. 

George H. Houston, New York. 
Albert H. Flint, New York. 

J. K. Robinson, Jr. 
F. B. Rentschler 
F. H. Russell 
G. M. Williams 

DIRECTORS 

I. M. Uppercu 
A. H. Flint 
F. L. Morse 
Glenn L. Martin 

Col. ]. G. Vincent 

OFFICERS 

President . . ..... . .... . ................ . .. · .. . ]. K. Robinson, Jr. 
Vice-President .. .. ..... . ............. . ...... G. M. Williams 
Secretary . ...... . .. , . ....................... F . H. Russell 
Treasurer . . . .. . . . . .. . ............. . ........ . F. B. Rentschler 
General Manager and Ass't Treasurer ....... S. S. Bradley 
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Ma r shal Foch at American Legion Fl~;ng ~Ieet. F:aasas City, Oct. 3 r-Nov. 
I, 2 . B efo ·w- A n epi sode in the air mail-L=dina on a mmmtain in the 

R ckies. 



Loening "Flying Yacht" taking off. Brio<t'-Acrial view of M uscle Shoals, 
Ala., power proj ect.-Photo, \ ;y' ide vVorld. 
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Munition Building, \i ashington, D. C. 

0RGANIZ TION 

Under the reorganization of the Office of the Chief of Air Service, ap­
proved by General Patrick on Dec. I , 1921, fi\ e clivi- ions in the Army Air 
Service are provided: Personnel; In fo rmation ; Training and 11'1 a r Plans; 
Supply, and Eng ineering. The Office of the Chief includes the Assistant Chief 
of Air Sen ice and the Executive Office. Subordinate to the Executive Office 
are the F inance a nd Medica l Sections, the Legal Advisor and the Director of 
Aircraft P roduction (Spruce Production Corporation). T he orders and files 
section is under the immediate supervision of the Chief Clerk. The P ersonnel 
Division is composed of three sections-Officers, Enlisted and Civilian. The 
Information Division comprises the Libra ry Section, Special Section and 
Reproduction Section. Five sections comprise the T raining and War Plans 
Division: Schools; Tactical Units; Reserve Officers Training Corps· N ational 
Guard, and Officers Reserve; v\ ar Plans Section and Airways Section. The 
Supply Division embraces Property Requirements; Procurement; and Ma­
terial, Disposal and Salvage. The Engineering Divi ion. located at McCook 
Field, Dayton, Ohio, a technical representative of which is on duty in \Nash­
ington, is composed of ~~e P l annin~, T echnical, Factory, Flying, Procurement, 
Supply, Patents and M1htary Sect10us. 

OFFICERS ON DuTY li- VVA a -GTo _-

Office of the Chic! 

. ~:,aj : Gen. M~s~n M. P atrick . .. . . . - -Ch~~f, A~_.::~-; 
* Gen Wilham E . i\1itchell . ... ·. As t. Chie.r, Air e:rvice_ 
jjo .. ..__ •• • "' - • 
*"" ·' · Walter H. Frank . ... . ... · .. ···· .c....'\:ecut:n-e. 

>vJ.a]. A r_ -
*Maj Herbert R. Harmon. · · · · · - · · · · · - sst. .<:-""Cec:u ·e.. 

Maj: (JAG) Elza C. Johnson . .. ... .. Legal A v:s --

Personnel Divisiou, 

Maj. Rush B. Lincoln. 
*Maj. John W. Simons, Jr. 

ll}fonnation Division 

*Maj. Horace M. Hickam. 
*Capt. David S. Seaton. 

Capt. Edgar P. Sorenson. 

*Pilot. 

c 

/ 
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Traini11g atu:l :War Plau.s Division 

*Lt. Col. James E. Fechet. 
*Maj. Herbert A. Dargue. 
*Maj. Walter G. Kilner. 
Maj. Percy E. Van Nostrand. 

*Maj. Leo A. Walton. 
Maj. Oscar Westover. 

*Maj. Barton K. Yount. 
*Capt. Oliver S. Ferson. 
*Capt. Burdette S. Wright. 
Capt. Oliver P. Echols. 
Capt. Harold E. Weeks. 

S!tpply Division 

*Lt. Col. William E. Gilmore. 
*Lt Col. Harry Graham. 

Maj. Roy M. Jones. 
*Maj. George E. A. Reinburg. 

Maj. James A. Mars. 
Capt. Frederick F. Christine. 

*Capt. Aubrey I. Eagle. 

Engineering Divisio1~, McCooll Field, 
Dayt01~, Ohio 

*Maj. Thurman H. Bane. 
*tMaj. Henry W. Harms. 
*Maj. Harold S. Martin. 
*Maj. Fred H. Coleman. 
*Capt. Reuben H. Fleet. 
*Capt. Chilion F. Wheeler. 

ARMY CORPS AREAS AND DEPARTMENTS 

First Corps Area-Includes Maine, New Hampshire, Vermont, Massa­
chusetts, Connecticut and Rhode Island; headquarters, Army Base, Boston, 9, 
Mass. Air Service Officer, *Maj. Edwin B. Lyon. 

Second Corps Area-Includes New York, New Jersey, and Delaware; 
headquarters, Governors Island, N. Y. Island of Porto Rico, with islands 
and keys adjacent thereto, is, for administrative purposes attached to Second 
Corps Area. Air Service Officer, *Maj. Arnold N. Krogstad. 

Third Corps Area-Includes Pennsylvania, Maryland, Virginia, and Dis­
trict of Columbia; headquarters, Ft. 'Howard, Md. ' Air Service Officer, *Maj. 
John B. Brooks. 

Fourth Corps Area-Includes North Carolina, South Carolina, Georgia, 
Florida, Alabama, Tennessee Mississippi and Louisiana; headquarters, Ft. 
McPherson, Ga. Air Servic; Officer, *M~j. Henry B. Clagett. 

Fifth Corps Area-Includes Ohio West Virginia, Indiana, and Kentucky; 
headquarters, Ft. Benjamin Harrison: Ind. Air Service Officer, *Maj. Maxwell 
Kirby. 

Sixth Corps Area-Includes Illinois, Michigan, and Wisconsin; hea~­
quarters, 1819 West Persian Road, Chicago, Ill. Air Service Officer, *MaJ · 
William C. McChord. 

Seventh Corps Area-Includes Missouri, Kansas, Arkansas, Iowa, Ne­
braska, Minnesota, N()rth Dakota, and South Dakota; headquarters, Fort 
Crook, Nebr. Air Service Officer, *'Maj. I. A. Rader. 

Eighth Corps Area-Includes Texas, Oklahom;t1 Colorado, New Mexico, 
• Pilot. 
t S~tiope4 in Washin~op, 
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and Arizona; headqua r ters, Ft Sam Houston, San A ntonio, T exas. Air 
Service Offi cer, *.Maj . Frank D. Lackland. 

Ninth Corps Area- I nc.l udes Washington, Oregon, I daho, Montana, 
\Vyomi ng, U tah, Nevada an d California ; headquarter s P residio, San Fran­
cisco, Ca.!. Air Service Officer, *'Maj. Henry H . Amold. 

H awaiian D epartment- Incl udes Hawaiian I slands and dependencies ; head­
qua rters, H onolulu H awaii. A ir Service Officer, *Maj . John F. Curry. 

Philippine Departmm t-Includes a ll of Philippin e archipelago and troops 
in China ; headquarters, M anila, Philippine Islands. Air Service Officer, 
*Maj. Byron Q. Jones. 

Pa11a ma Canal Departme ~r t-Includes entir e Canal Zone · headquarters, 
Quarry H eights, Balboa Heights, Canal Zone. Air ervice Officer, *Maj. 
R aycra ft Walsh. 

STA T ION S AND ACTIVIT IES U D'ER J I SDICTION O F CHI EF 
OF AIR SE RVICE 

P . 0 . A ddress N ame 

A kron, 0. .... . . .. . . . .. ... c/ o Goodyear Ti re & Di trict Office. 
Rubber Co. . . .. .. .. . . . Balloon Production and 

Insp ction Procure­
men Di\~On. 

Americus A ir I nter med iate Americus, Ga .. . . . . .. .. . upply Depot. 
D epot ( Souther Field) 

Buffalo, N.Y ... . ... . . .. ... 2 0 5 0 Elmwood Ave. . . .. Distri Office Material 
D isposal & -alvage Div. 

Curtiss Elmwood Air R e- 2050 Elmwood Ave., Reserve Depot 
sen•e Depot Buffalo N. Y. 

Ca rl strom Field ......... . . Arcadia, Fla ... ... . .. . . ,p· ats chool. 
Chanute Field .... . ... . . . . Rantoul, Ill . . ... . .. . . . . . A. S. echanics School 
Fairfield Air Intermediate F airfield, 0 . . . . .... . .. . S pply epot. 

D epot ( &Wilbur \~' right Stockkeepers School. 
Field) 

tLangley Field ... ... . ... .. Hampton, a. . .. . . . . . .. Fie d ~ ers' School U. 
. _-\r:my chool Aerial 

Pho .aphy Airship 
- h J. 

Little Rock Air Intermedi- Little Rock, :uk.. . . . . ... - u ply 
ate D epot 

Long Island Air R eserve U. S. Aeronautical En- Dis-
Depot gine Plan L LC. 

McCook Field .... . . ... . ... D ayton, 0 . . . . . . . . . . . . . ·-eerin S. 
En · eering 

Middletown Air Intermedi- Middlet own, Pa . .. .. . . S "'· D pot. 
ate Depot 

Montgomery A ir I nterme- Montgomery, Ala. ...... R 
diate Depot 

New York, N.Y .. .. .. . .. . . Starr & Borden Av ., D:stri t ffice Procure-
Long Island City, L. - m , Div. 

• Pilot . 
t S ee activities under j urisdiction of Cor Area · Dq>nrtment C rum d rs. 



AIRCRAFT YEAR BOOK 

Name P. 0. Address Activ ity 

Portland, Oregon Post 
Field (See Ft. Sill) 

Couch Building ...... .. U. S. Spruce Production 
Corp. 

Richmond Air Intermediate Richmond, Va . . . . . . . . . . Supply Depot. 
Depot 

Rockwell Air Intermediate Rockwell Field . ........ Supply and Repair Depot. 
Depot Coronado, Cal. Border Patrol & Base 

Border Operations of 
War Dept. tFlying 
F ield. 

Ross Field ................ Arcadia, Cal. . .... ...... Balloon School. 
San Antonio Air Intermedi- San Antonio, Tex . . .. . .. Supply Depot. 

ate Depot Aviation Repair Depot. 

STATIONS AND ACTIVITIES UNDER JURISDICTION OF CORPS 
AREA OR DEPARTMENT COMMANDERS 

Bliss, Ft., Tex ............. El Paso, Tex .......... . Border Patrol. 
*Bolling Field . ... . .. . . .. . Anacostia, D. C ....... . . tFiying Field. 
Brooks Field .............. San Antonio, Tex ....... Airship Training. 
Chapman Field ........ .. .. Miami, Fla ............. Temp. Stor. Depot. 
Clark Field ............ . .• Camp Stotsenburg, Aerial Coast Defense. 

Pampanga, P. I. 
Crissy Field .............• Presidio of San Fran-

cisco, Cal. 
Dorr Field ...............• Arcadia, Fla .. . . .... . ... Temp. Stor. Depot. 
Ellington Field .......... , Houston, Tex .. . ....... Flying Field. 
France Field ..... . ....... , Panama, C. Z ........... Aerial Coast Defense. 
Houston, Tex .... . ........ Camp Logan, Tex ...... .. Temp. Stor. Depot. 
Kamehameha, Ft. ..... . .... Honolulu, Hawaii ...... Balloon Field. 
Kelly Field ............... Kelly Field, Tex ....... Hdqrs. Ist Wing Flying 

Kindley Field ....... . .. . .. Ft. Mills, Corregidor 

Field, Base Border Op­
erations of 8th Corps 
Area. 

Aerial Coast Defense. 
Island, P. I. 

:!:Langley Field . ...... . ...• Hampton, Va. . ......... Hdqrs. Aerial Coast De-
fense Flying Field. 

Lee Hall, Va ... .. ....... ,Lee Hall, Va ........... Aerial Coast Defense. 
§Love Field ..... ... ......• Hawes, Tex . ........... Ten;p. Stor. Depot. 
Luke Field ...............• Ford's Island, Pearl Aenal Coast Defense. 

Harbor, Oahu, H. T. 
March Field .............. Riverside, Cal. 
Mather Field . ... ......... Mills, Cal. ........ .. ... Flying Field. . . 
Mitchel Field ............. Garden City, L. I., N. Y.Hdqrs. for A. S. Activi-

ties on Long Island, 
Medical Research La­
boratory, Flight Sur­
geon's School. 

*Correspondence through C. G., Dist; of Washington. . , . . 
t Denotes stations that are inactive. By "Inactive Statwns 19 meant those stations 

at which the function indicated is not in active operation. 
t See activities under jurisdiction of the •Chief of Air Service. 
§ Under process of abandonment. 
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Name P. 0. Address A ctivity 

Morrison, Va .... . . ..... . .. 1orrison, Va . .. . .. ... . . Temp. Stor. Depot. 
*Omaha, Fort . .. .. ... .. ... Omaha, Nebr. 
Park F ield ... . . . ... . ..... . Millington, Tenn . .. . ... Temp. Stor. Depot. 
Philippines .... . .... .. .. . .. Manila, P . I. .... . .. . ... Aerial Coast Defense. 
*Rich F ield . . . .... . ... .... Waco, Tex . . . ........ .. Temp. Stor. Depot. 
Riley, Fort . . .. . .. . . . . . ... . Ft. Riley, Kans ..... .. . . Cavalry SchooL 
Ross Field . .... . . ... . . .. .. A rcadia Ca l. .. ..... ... . Balloon School. 
R uger, Fort .. . . .. ...... . . . Honolulu H awaii ... ... Balloon School. 
Selfridge F ield .. . . .. . ..... Mt. Oemens, Mich . .. ... Temp. Stor. Depot 
Scott Field ... . .. .. . . ... . . Belleville, Ill. .. ... .... . T emp. tor. Depot. 

ACTIVITIES DER RI DICTION OF PO -
WHICH ACTTV1TIE ARE T _ 

Aberdeen Proving Ground . . Aber deen Provin...,. 

Airship Operating Sta­
tio 

Ground • Id. . . .••..•• Ore ce Proving 
ro nd. 

Godman Field .. . .. .... ... Camp Knox, Ky .. . . . . •.. A.r:ille.-y Firing Center. 
Langin Field . . . . . . . . . . . . . . ound ville, v ·. · ... -.:U er:nediate Ldg. Field. 
Pope Field ... .. . .. ... .. . .. Faye~teville, ~. C •. •. .. ~ • 1 • Fi ing Center. 
Sill, Ft ........... .. .. .. ..• .Ft. ill, Okla. • · · · ·• · · • ·- bse arion Sc ool. 

• Under process of abando nment. 

C rmunication 
ol 
. Sch ol. 



BUREAU OF AERQNAUTICS, NAVY DEPARTMENT 

ORGANIZATION 

The Bureau of Aeronautics of the Navy Depa~tment was established Aug. 
IO, 1921, in accordance with Section 8 of the Act Making Appropriations 
for the Naval Service for the fiscal year ending June 30, 1922 (Public No. 35 
67th Congress) and General Order No. 65 of the Navy Department. The 
Bureau is divided into four divisions as follows: Plans-Administration-Ma­
terial-Flight. The Planning Division, as its name indicates, deals with the 
planning of the work of the Bureau the formulation of plans for war in con­
junction with the Planning Sections' of the Office of Naval operations, recom­
mendations concerning types of aircraft which are necessary for Naval 
Aviation, etc. The Administration Division handles all civilian personnel 
employed under the jurisdiction of the Bureau of Aeronautics, works up the 
budget which will be required for the operation of all matters under the 
jurisdiction of the Bureau and keeps a record of and approves of the ex­
penditures of funds allotted to the Bureau. The Material Division has under 
its jurisdiction all matters pertaining to the design of aircraft and matters 
pertaining thereto. The Flight Division has under its cognizance all matters 
per-taining to the operation of naval aircraft, training of personnel, aviation 
photographs and aerology. Coordination with the Navy department is at­
tained through the Council, the Chief of the Bureau acting as a member of 
the council. The relation to the General Board is the same as other Bureaus 
of the department. The Naval Bureau coordinates with the Army Air service 
through the Aeronautical Board composed equally of members from the 
Army and the Navy. A representative of the Bureau also serves on the 
National Advisory Committee for Aeronautics, the Board of Surveys and 
Maps, Board of Airplane Design Competition, American Engineering Stand­
ards Committee, Safety Code on Aeronautics by means of which it is co­
ordinated with other aeronautical activities. 

OFFICERS oN DuTY IN WASHINGTON 

Office of the Chief 

Rear Admiral W. A. Moffett ...•.... Chief, Bureau of Aeronautics. . 
*Capt. H. C. Mustin ................• Asst. Chief, Bureau of Aeronautic~. 
Commdr. W. J. Giles ..............•• Aide to Chief, Bureau of Aeronautics. 

Administrative Division 

Commdr. V. K. Coman. 
Lt. Commdr. R. M. Griffin. 

*Lt. Commdr. S. H. Quarles. 

• Pilot. 

Mat erial Division 

Commdr. E. S. Land (CC). 
Commdr. J. C. Hunsaker (CC). 
Lt. Commdr. S. M. Kraus. 
Lt. Commdr. G. Fulton ( CC) 

*Lt. Commdr. B. G., Leighton 
Lt. Commdr. G. B. Wilson. 
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Plans D ivisio'1L 

*Commdr. T. G. Ellyson. 
*Lt. Cornmdr. Z. Lansdowne. 
*Lt. Commdr. W. Capehart. 

Flight Division 

*Lt. Commdr. E . W. Spencer. 
*Lt. R G. Pennoyer. 
*Lt. W . L. Richardson. 

OFFICERS WIT H THE FLEETS 

(Atlantic F leet ) 

Capt. A. V.l. Johnson . ... .. . .. . .. .. Commander Air Squadrons. 
Lt. Commdr. H. T. Bartlett . .. . . .. . . Commander Torpedo P lane Squadron. 
Commdr. A. C. Read ... .... .. . . . . . .. Aide to Commander A ir Squadrons. 
Lt. Cornmdr. H . B. Cecil ... . ..... .. . Aviation Aide to Commander-in-Chief. 

(Pacific Flee ) 

Capt. H. V. Butler .. .. . . . . .. . · . ... .. Commander Air quadrons. 
Lt. Commdr. P . N. L. Bellinger . . . . ... ru e o Cornm der ·r Squad rons. 
Lt. Cornmdr. f. A. Mitscher. . . .. . ·.. . ander potting quadran No. 4-
Lt. Commdr . G. D. Murray . . . . . .. . ... Comm er potting Squadron No. J. 
Lt. Commdr. "\ . Masek ....... · .. · · · .C ander Combat quadron No.4-

NAVAL .AIR L\TION 

P lace Off.c cr in. Co nmand. 

Lakehurst, N. J . ...... . · · · · · · · · · · · · · · omrndr. J. P . or flee t. 
Hampton Roads, Va. . . . · · · .. · · · · ·· ··-a ~. H . R oyle. 
Pensacola, Fla. . .... . . · · · · · · · · · · · · · · · Cap~ H. H. Christy. 
Anacostia D. C. .. . ....... . · .. · · .. · .. L:. R H. Bush.. 
Coco Solo, C. Z. .. ...... ...... · .. .. ·Lt. dr. V. D Herb ter 
San Diego, Cal. . . . .. · · · · · · · · · · · · · · · · • dr. F. R. ~fcCrary. 
Pearl Harbor, T. H . . . .. · · · · · · ····· ··Lt.. C =dr. R D. Kirkpatrick 
Philadelphia, Pa .. .. . · · · · · · · · · · · • · · • • Otni:l • • C. Westervelt. 

Experimental work in aircraf t t:adio ' s cu-:1e at Anacostia. Training 
in seaplanes is done at P ensacola. an - e :raining in land planes at San 
Diego. Test flights of ne\~ly buil~ plan <; ci r em design are made at the 
Naval Aircraft Factory, Ph tladelp.hta. 

• Pilot. 



MARINE CORPS, NAVY DEPARTMENT 

Organization 

Mari_ne aviation is an integral part of the Marine Corps, and its mission is 
to furmsh the air forces necessary to Marine expeditionary duty, Marine 
advanced base operations, and the defense of Naval bases outside the con­
tinental United States which are defended on shore by :Marines . In peace 
time, in addition to training and preparation for these duties, the Marine 
Corps aviation carries on air operations similar to those of the Army Air 
Service. Its officers are detailed to aviation duty from permanent line officers 
of the Corps and its enlisted men are Marines enlisted especially for aviation 
duty. The administration, training and operations of Marine aviation are 
directed by the Chief of Aviation, Headquarters U. S. Marine Corps, whose 
office constitutes a section of the division of Operations and Training of the 
Major General Commandant's Office. All matters pertaining to finance and 
supply of Marine aviation are under the cognizance of the Bureau of Aero­
nautics, to which bureau are made all appropriations for the maintenance and 
operations of Marine Corps aviation. The Bureau of Aeronautics upon 
recommendations from the Marine Corps and within the limits of the latter's 
allotment of funds, handles the maintenance and supply of all Marine Corps 
aviation stations; provides necessary aircraft and accessories and contracts 
for new types of same, and furnishes technical advice and recommendations 
to the Marine Corps. The other bureaus of the Navy Department supply 
Marine aviation with equipment such as radio apparatus, navigation instru­
ments, and ordnance which are under their cognizance, and for which an 
allotment of funds is made by the Bureau of Aeronautics. Direct and active 
liaison is maintained between Marine aviation and the Army Air Service, the 
Postal Air Service and the National Advisory Committee for Aeronautics. 

*Lt. Col. T. C. Turner. 
*Maj. Alfred A. Cunningham. 
*Maj. Francis T. Evans. 
*Maj. Roy S. Geiger. 
*Capt. Robert J. Archibald. 
*Capt. David L. S. Brewster. 
*Capt. James E. Davis. 

OFFICERS 

*Capt. Benjamin Goodman. 
*Capt. George W. Martin. 
*Capt. Ralph J. Mitchell. 
*Capt. Francis P. Mulcahy. 
*Capt. Arthur H. Page, Jr. 
*Capt. Russell A. Presley. 
*Capt. Harry H. Shepherd. 

AviATION STATIONS 

Marine Flying Field, Marine Barracks, Quantico, Va. 
Marine Flying Field, Marine Barracks, Parris Island, S. C. 
First Air Squadron, U. S. Marine Corps, Santo Domingo City, D. R. 
Fourth Air Squadron, U . S. Marine Corps, Port Au Prince, Haiti. 
Flight "L," U. S. Marine Corps, Sumay, Guam, M. I. 

"Pilot. 
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STRE GTH OF U. IR FORCES ( RM , 
T VY, M RI E) 

E1Jlisted 
Officers A ··iators Slrtd 111 !\Iw Tota ls 

Army (Sept. 19-1 ) *996 
avy (Jan. !922) ......... !71 

lVIarine (Jan. 1922) ..... .. . 30 

!,197 

Int 
66 6 
.¢ 

r;o I 

,100 
- ,oor 

740 

.gor 

8,320 
5,544 

8 r6 

14,68o 

• Of the gg6 army fly~g_ officers, 79" are fiY!ng and 7 04 n:re on ·fi~ing officers. Of 
the fly ing officers 5 are. nulttary avtators, 663 air;>l=e pilots._ 17_ 3.1rsh1p pilots, 25 air­
plane observe rs, 82. bal!oon ob_servers. One hundrerl and fit:tY· tour of the non-flying 
officers ar e undergorng mstruct10n. 

DIPLOM \.TIC SERVICE OF THE ITED T TES 

:ice, Attache, Paris. 

DIPLO !fA TIC ERVICE TO THE :-xiTED TATES 

France .. .. . . .. . *Capt. Guy D. deLa:;.-er, e, -'- _-\na- ~ \Vashington, D. C. 
Great Britain . . *Wing Commander ~L G. r~~-e. 
Italy .. . ........ *Lt. Col. Alessan?> Gu"d ni. -~ A:ta. he, W:1shington, D. C. 
Peru . . .... . ... Capt. Juan Legma Y warn . ~::n·al. r Attache, \·Vash., D. c. 

• Pilot. 
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AERONAUTICAL BOARD 

Munitions Building, Washington, D. C. 

(For function see "Year Book," 1921.) 

ARM~ NAVY 

Maj. Gen. Mason M. Patrick, U. S. Rear Admiral W. A. Moffett, U. S. N. 
Commdr. ]. C. Hunsaker, U. S. N. 
Commdr. W. S. Pye, U.S. N. 

A., Chairman. 
Lt. Col. J. E. Fechet, A. S. 
Lt. Col. A. W. Fuller, A. S. 

WoRKING CoMMITTEE 

Maj. M. F. Harmon, Jr. Vice Lt. George C. Tinsley. 

TECHNICAL CoMMITTEE 

OPERATIONS, HEAVIER-THAN-AIR 

Capt. H. E. Hartney. Commdr. Kenneth Whiting. 

OPERATIONS, LIGHTER-THAN-AIR 

Maj . Oscar Westover. 

DEsiGN AND CoNSTRUCTION, HEAVIER-THAN-AIR 

Maj. Henry W. Harms. Comm. H. C. Richardson. 

DESIGN AND CoNSTRUCTION, LIGHTER-THAN-AIR 

Maj. G. E. A. Hallett. Lt. Commdr. G. Fulton. 

AERONAUTICAL PowER PLANTS 

Maj. H. S. Martin. Lt. Commdr. S. M. Kraus. 

SECRETARY 

Capt. D. S. Seaton. 



HELIUM BO RD 

ARMY- NAVY HELIUM BOARD PER 0 EL 

Lt. Commdr. S. M. Kraus, U. S. N., Lt. Cam:mdr. B. G. Leighton, U. S. N. 
Chairman. 

Maj. P. E. Van Nostrand, A. S. Lt R. . Olmstead, A. S. 

~be U. S. Helium Production Plant hegn.n operating March 28, 1921, and 
continued until Nov. 30, when it was plac d on an inoperative basis. The 
plant up to Nov. 8, 192 1, produced about - ooo,ooo cubic feet o f helium. It 
is estimated that there was in storage at th.e · e the plant closed, approxi­
mately 2,400,000 cubic feet of helium. - non-ricid air::.hip, U. S. avy C.-7, 
has been erected and inflated with helium and flo ·n with very marked suc­
~ess, the losses of gas due to >ralving, blowing and diffusion having been 
practically nil. 

BOARD OF JR\E- D MAPS 

(Departmem f !nterior) 

C oMMITTEE o~ Pno 

T. P . Pendleton, 
Chairman. 

Geological Sn:rvey, 

Coast & Geodetic 

RIC VEYING 

L~ G. \ -. Goddard, A. S. 
Lt. - mmdr. Wadleigh 

•. N. G. C. Mattison, 
Survey. 

Maj. James ¥l. Bagley, - - "" ai Engineers. 

Capehart, 

The Board of Surveys and Maps is i:t::e.:: " d in viation only as its work 
may be applied to map-m~ki~ by ~~s of rial p~otography. Study of 
the subject and contact w1th. me a~ttv hes o~ the_ vanous G:overnment map­
making agencies intereste~ 1~ aen~ Sll..,..,-e: -:ng lS nccomplish~d through a 
Committee on Photographic _s ur:·eym" w. :ch ts as an advisory body to 
the federal agencies engaged m pnotograp~l surveys. 

I"'­

'' 



AIRCRAFT APPROPRIATIONS, FOREIGN 

1920 1921 1922 

Country I Total Civil T otal Civil T otal I Civil 
Appropriations Aviation Appropriations Aviation Appropriations Aviation 

Argentina ... .. .. .. . . . . .. . . . . . . . . . . .... ... $2,000,000 . . . .. ... . ....... 

I 
... .... . 

Australia ... ... . .. ..... . . . • • • •• 0 •• £roo,ooo . .... . .. £1oo,ooo 0 •••• •• • . .. .. .. . 
Belgium .. ... . .. .. .. . . .... • • • • • • 0 0 9.945,000 22,000,000 . .. .. . . . 0 •••• •• • • • 0 • •• • • 

f rancs f rancs 
Canada . . . .. .. ...... . . .. .. $2,000,000 $8so,ooo $1,625,ooo $700,000 • • • • • 0 0 . • •• 0 •• •• 

Chile .. .... . . . . . . . ... . ... . • 0 • • •• • 0 • • • •• 0 0 . t $5oo,ooo ........ 0 •• •• 000 • 0 • • • • •• 

China •• •••• •• •• 0 •• • • • 0 0 • • . . . .. . . . • • 0 • • • • • $2,000,000 • • • •••• 0 0 0 . 00 • •• ..... ... 
Czecho-Slovakia . . .. .. . . . . . . . . . . . . 0 • • • ••• 0 6,Soo,ooo ........ 9,68o,ooo . .. .... . 

kro k r. 
Cuba . 0 0 0 0 0 0 0. 0 . . 0 . . 0 0 0 0. ·I • • • • • • 0 0 

I 
• • • •• • 0 0 

I $10,970076 • 0 • ••••• .. . .. ... 
I 

.... . .. . 
Ecuado r o 0. 0 o .. o.o 0 0 0 0 0 0 o 0. • 0 • ••••• 0 • • • • ••• 20,000 0 • • 0 0 •• • • •••• •• 0 .... . ... 

sucres 
France • • • • • • • • • • • 0 •• 0 0 ••• ... .... . 128,794o770 • • 0 • ••• • 147,374,012 436,ooo,ooo 147,219,970 ..... francs francs f rancs francs 'J 

00 Great Britain . . . . .. 0 0 . 0 0. 0 £21,471.495 £894.540 £19,033,400 £88o,ooo £13,317,100 £4.944,000 
Italy . .. . . . . . . . .. . .. .. . .. . 55,500,000 27,000,000 64,760,000 22,o6o,ooo . .. .. .. . • 0 • • • • • • 

lire lire lire lire 
Japan .. 0 0 0 0 0 0 0 0 . .. .. . . . . . 1 •• • • • 0 •• . .. .. .. . 43,000,000 0 •• • • ••• . ... .... ...... . . 

I I 
yen 

Mexico 0 0 0 0 ....... . ...... . I ... ..... ... .. ... 6,ooo,ooo I . ..... .. ....... . . ... . .. . 
(6 mo) pesos 

Nether lands ........ ...... 1 ........ I ... .. ... I ... .. ... . ... .. .. * 1,315,000 I . ....... 
fl. 

~~~~u~~~~~ OE~~t 'A'f~i~~ : ::: I ..... ... 
I .. . .. .. . I t $5oo,ooo . .. ..... ... .. ... 

I 
. .. ..... 

.... .... ... .. ... 100,000 ... .. ... . ...... . . ...... . 
escudes 

Roumania .. .... .. ... .. ... 1 ... ..... I .... .... I 35,000,000 

I 

9,000,000 I . .. ..... I . ... .. .. 
leis leis 

Serbia . .. . .... •... • ..•...• I ... ..... I ... .. ... 12,000,000 . ....... I ...... .. I . ... .... 
I 

dimars 
Sweden ... ..... .... . •... • . I ........ ..... ... . .. .. .. . 170,000 

I 
36,ooo I . ...... . 

I 
kroner kroner 

Uruguay 0 .. ...... . .. ... ... ,. ..... ... ... ... .. $260,270 $5,170 . . . .. ... I . ...... . 
• P roposed. 
t Approodmate value in U. S. money. 



AIRCRAFT APPROPRlA TIO S, U. S. 

National Ad-
Year Army Navy Post Office visory Com. for 

Aeronautics 

1899 *$ 50,000 • 0 •• • ••• . ... . ... . • • • • • • • 0 

1909 t 30,000 .. . .... .. • • • •• •• 0 0 •••••• • 

1912 t 125,000 25,000 . .. ..... . .. . .... 
1913 t 100,000 10000 .. .. .. . . 0 • •• • • • 0 

1914 :j: 175,000 roooo . .... ... 0 •• ••• • • 

1915 :j: 200,000 ro,ooo ... . . . ... $ 5,000.00 
1916 :j: 8oo,ooo 1,000000 . · ·· · · ·. 5,000.00 
I9 I7 + r8,<A31,666 .),-oo,ooo• . . ..... . 87,515-70 
1918 :j: 734,750 ooo• 6I,I;)~,ooo 0 ' 100000 112,000.00 
1919 9·2,304,758b 220 3,1I9e 100 000 205,000.00 
1920 25,000,000 5,000000 s-o.ooo 175 ,000.00 
192! 33,000,000 20,000,000 1,z·o,ooo 200,000.00 

§1922 19,200,000 13AI3,43.l r,2·o ooo 200,000.00 
.. ,.,. 

' ~ 

~ Avtabon a.ctiv•ttes under the ::>1gnal Corps o f L . ;:,. Arm-y . 
• Money allotted to Dr. S. P. Langle for his ex-periments in a erodynamics. 
t To pay fo r W right airplane which c:<n::J-pk ted te:st5 Ju]y 30, 1909. 
• Revocations of $2,ooo,ooo made on this item. 
b R evocations of $48s.aoo,ooo made on this it=. 
• Ekpenditures in e:«cess of this amoun t ch:rrged to a-ppro priations f or 1918. 
d $32,576,o78. IJ being an une: . .-~pended b.:tl:a:nce w-as :reappro-priated by act of July I, 

1918, and made available fo r ex-pendiurre d:rrins fiscal ear rg18. 
• $9],ooo,ooo <>f this item retlL-n to '::rerb-:trV. 
§See detailed table below. ·· 

DETAILED APPROPRLL\ TIO 

Asked 

Air Mail .... . .. .. . . . $ 
Army Air Service .. . 
*Bureau of Plan t 

Industry . ... . . . . 
*'Forest Service . . .. . 
* Geological Survey .. 
Helium Board .... . . 
Nat!. Adv. Com. for 

Aero . . . . . . . . . .. . 
Naval Aviation .... . 35,0CIO,OOO 
*Weather Bureau .. . 

I92 I-I922 

1922-23 

Asked 

2.200,000 
T5,210, ; 0 

t8oo,ooo 

-50,000 
r .043,310 

A ppropriated 

• R epresen ts the sum allotterl by the De~ :t for experimental purposes. No 
specific sum was provided for these s;,.,.,-i-.:es i:l th-e r~'"tllru- appropriation b ills. 

t Sum included in total appropriations for a..rmy and n ry. 

r, 



AIRCRAFT PRODUCTION COST, 1917-1918 

[Reprinted from April rS-25, 1921, issues Aviation and Aircraft Journal] 

COST OF WAR AVIATION ONLY $598,09o,78I 

The general impression that a "billion dollars was spent for aircraft during 
the war and that the production program was a failure, not a score of 
American built planes reaching the front," is finally refuted by figures 
compiled by Aviation and Aircraft Journal from liquidation reports on file 
in the office of the Chief of Air Service in Washington. The truth is that 
the actual cost of all war contracts for aircraft, aeronautical equipment, land­
ing fields, foreign purchases, in fact, everything connected with the equip­
ment and maintenance of our air force at home and abroad, cost the tax­
payers less than six hundred million dollars. 

The actual amounts appropriated for the Army Air Service during the war 
aggregated $r,687,054,758. From this total amount there were revoked 
by Congress, sums aggregating $487,ooo,ooo, making the net amount avail­
able for expenditure by the War Department $I,200,054,758. 

Until now the charge has been made and the public has been led to 
believe that most of this money was spent and largely wasted. It is now re­
vealed for the first time by official and authenticated reports made by the 
Liquidation Division of the Air Service that of the amount available for 
expenditure $582,564,781 has been returned to the United States Treasury. 

And there were airplanes produced and delivered to the Government, 
despite the canard that the United States "got nothing for its money." The 
total amount spent for Army airplanes in the United States was $II3,721,043.39, 
or 19% of the total Air Service expenditures. For that money the Govern­
ment received 13,894 American built airplanes. The Government spent 
$r3g,ooo,ooo abroad for training and the purchase of airplanes, engines, 
construction of cantonments and production centers and received among the 
other equipment 5,198 complete airplanes, making a total of 19,092 airplanes 
produced for the United States. These were produced in a period of 21 
months. Our production for this period exceeds that of any other country 
for a like period. It is further substantiation of the belief that the rapidly 
increasing air power of America forced the war to an early conclusion, 
for shortly before the Armistice the central powers had only 3309 airplanes 
on the front. At the signing of the armistice in additoin to the 5198 airplanes 
purchased abroad, 2091 American built airplanes had been shipped to France 
and 1040 were at PQt';'ts of embarkation or in transit. One thousand four 
hundred and forty airplanes had been actually received in France, of which 
667 American made machines were actually in service at the front. 

Only within the last few days have these . figures been in such form 
that they could be used in vindication of the war time air service activities 
of the government. The Chief of Air Service states that figures "have 
been published and available for public information for several months, 
e~cept the important figures showing net expenditures after liquidation and 

l8Q 



AIRCRAFT PRODUCTIO COST, I9I7-I9I8 r8r 

the amount of surplus stocks sold or othenvise disposed of ." It is therefore 
with g reat s:1 tisf action that Aviatio11 and Aircraft J om·nal corrects the gross 
misstatements of the past two years. 

After hvo years of adj ust:ing canceled war contracts, as previously stated, 
$582,564,781 of the $ I ,- OO,OS4,758 available has been retz<m ed to the Treasttry. 

The amount actually expended from the money appr opriated for the War 
Department fo r the Air Service, in this country and abroad during the war, 
was $617,489,977. From this have been deducted the am ounts realized by 
surplus material sales since the armistice of $19 399,1¢, making the net cost 
of our ae ronautical endeavor during the war , -!}S,ogo,]8I. 

The seemingly unanswerable question before investigating committees, 
Congressiona l and otherwise, before rtewspaper writers and the publlc, has 
been "what became o f over one and one half billion dollar appropriated 
for our Air Service?" 

The answer is found in the following figures which were ecured from the 
office of the Chief of Ai r ervice. This accounting ha been necessarily slow. 
The magnitude of the aircraft program and ultipf · · of its ramifica­
tions, both in production and organization a ·v~rie3. in eating an A ir 
Service from nothing to begin with- and it m I be bo n in mind that 
preparations were made for a fight to a fini- - hav rna e this task of 
accounting particularly tedious and of long dur.:ni. 11. Further, the final 
accounting could not be made until suspend d z.nd ed contracts were 
settled and finally liquidated . 

In considering the amount actually spe4t at ho 
take into account the fact that these e.~p ditu~ 
only a comparatively small percentage was spent for irpl., es. It is neces_ary 
to keep in mind this fact , so that a conside:ra · of f ·ur 
may not be warped by prejudice growing o:Jt of rni· 
circulated about our airplane industry. .'\.s w· e seen from the figures 
presented there were e.-.;;:pended i or Army ai. n ~ a d :; are parts with the 
"aeronautic indust:ri' only $34./04-,I .S-.~6, or 1..1 c f total Air rvice 
ex,penditures. Emergency war organiza ·ons • a:T"ed r ers i r S.::9,016.o .23. 
The total amount spent for Army airplan ' · r 

1ni d rates was 
$II3,72I ,043-39, or 19% of the total Air C:: erviLe e..~e::JJi.tur s. 

Looking back over the situation, it now is a 
dustry did not f a.il during the war . t:u-t:ing 
planes had been built for the . rmy in nin . 
pleted and delivered to the government, as s... v;:;:; 
tabulations, 13,894 complete airplanes, together 'th Epa:e pam. 

The problem, on our entering the war, ·::s t, ._ 

and an aircraft industry. In both \>f. ,ucce ded, i 
Service consisted of 20,568 officers and 
personnel, and 48 flying fields in opern · n. 

In addition to airplanes for the Arm our =.r;;r.; :r.: md"'tn· durin 
period, manufactured a large nu:nber f _ ap' 
Navy. It is a significant fact that durin"' :ill of thi" 
almost constant discussion of onr '"failu.r in 
criticism has been directed toward th work o£ 
of the Navy's contracts. for pr.ocurenent of e:: nd t1),~g b a ts, etc., 
were placed with th: atrcr~ft m dustrJ: and . , :::~ i th _ • avy Department 
credit the industry wt_th b~vmg met ther.r requrre -~ prorcp _· and regularly. 

T)1e production oi en~mes as howu b_· the fi--,: 3 t e l. is also highly 
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creditable. There was spent for aeronautical engines $244,838,r62.30 in this 
country and 41,953 engines and spare parts were produced and delivered. 

From these revised figures, it must be conceded that the American 
airplane industry gave a splendid account of itself during the war. There 
may be a difference of opinion as to the adaptability of the American made 
machines to meet the requirements· of the service, but it must be remembered 
that the airplane manufacturers could make only the machines that they 
were ordered to make and that during the war period no attempt was made 
by the ·War Department to produce planes of American design, the sole 
effort toward original design and production being centered on the Liberty 
engine. 

It is due perhaps more to the advice of our Allies than to our advi se rs 
in Washington that more American made airplanes did not reach the front 
earlier. When the United States entered the war, our Allies urged that we 
first furnish raw material, mechanics and train aviators. Types of aircraft 
were changing every few months. A new type on either side with a few 
miles more speed, greater maneuverability or greater carrying capacity would 
render all previous designs obsolete. Under such conditions it was obvious 
that any American production program should be based on European experi­
ence and advice. 

That the above facts may be verified from official sources the following 
statements are printed in original form. 

MAJOR LES:fER D. GARDNER, 

c/o Aviation and Aircraft ]ottrnal, 
225 Fourth Avenue, 
New York City. 
Dear Sir:-

April 6, 1921. 

In response to your inquiry as to the exact amount of aeronautical ap­
propriations made by Congress during the war period, accompanied by an 
additional statement showing the amount actually' expended from these ap­
propriations, and in a general way the purposes for which the expenditures 
were made, the Chief of Air Service directs me to advise you as follows: 

There is enclosed herewith a statement, File Number A 00.3/53, showing 
all aeronautical appropriations for U. S. Army from 1917 to 1918, inclusive, 
giving (after revocations made by Congress) a net total of $1,200,054,758. 

Of this total amount there has been disbursed or reserved for final 
settlement of all claims to March 31, 1921, the sum of $617,489,977. 

This sum, $617,489,977, is the gross amount expended for all of our 
aeronautic activities from the appropriation for the war period above men­
tioned. Your attention is directed to the fact that this includes nearly 
$2,000,000 that has been reserved to cover three remaining contracts, not yet 
liquidated. 

From surplus stocks, there has been sold, since the war, aeronautical 
property_ bought under these appropriations, on which the War Department 
has reahzed a cash return of $19,399,1¢. In addition to the actual sale of 
surplus material, there has been transferred, without funds, to other govern­
mental de~artments property to the value of $5,139,315.33. There remains 
yet to be d!sposed of other property declared surplus, to the value of $15,931,-
930.37. Disregarding any cash returns that may be realized from future 
sale of the latter, as well as the transfers to other departments, but de-
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duct:ing th e sum already r eceived from sales ($I9,399,Ig6), it will be seen 
that the net cost of our aeronautica l endeavor during the war, according 
to the present figu re, is $593,090,78 r. 

There is al so included in the above-mentioned statement a tabulation cover­
ing the disbursements for the procurement of airplanes, aeronautical engines, 
balloons and ai rsrups arranged according to in lu tries. The figures con­
tained in this statement are taken f rom 'Aircraft urveys," House D ocu­
ment o. 621, 66th Congress, and show figt1res as of _ ov. r, 1919. These 
figures were prepared for Congress one year after the A rmistice, and 
a fter a ll del iverie had been completed. They have been, in some cases, 
slightly modified by fin al liquidat ion of contracts, bot a complete analysis of 
liquidated figures is not immediately aYailable. All these, however a r e in­
cluded in the fin al liq uidation and coyered in the preceding paragraph. 

There are a lso embodied in the arne stateme figcr - showing other items 
of expenditu re f rom these war aeronautic appropriations. The figures on 
this sta tement a re tak en from the figure _ub:rcitted to Congress by the Air 
Service, and published in Part II of ' · ·nite~ . · ~ rvi e, Hearing before 
a Subcommittee of th e Committee on - 'tary Affui:rs, H use o f Representa­
tives, 66th Congress, 2nd Session.'' \Vith the e fi • beiore you, you 
will be able to deter mine the purpose for ~-hich the ~ r7. 9,9 1 was spent. 
These figures, as above indicated, are n in each ca·e - al, as they were pre­
pared before liquidation, but they are sufii 'et:tly accurate for practical pur­
poses in considering t ills question. 

The subj ects of your inquiry cannot be pro eri ns:idered, however, 
without reference to t he further fact hat in ad 'ci to the stocks declared 
surplus and sold or offered for ale sine e r, we hold, as additional 
salvage from war expenditures, rr:uch otl:: aero.<au:ical equipment con-
stituting a national asset, such as comple l es, ex~ engines, balloons 
and other equipment, now in use or re- fu1:u:-e ·-:e oi the serv ice. 
In addition to this equipment, and pr ob ly • e , ;:· -· asset, from the war, 
are the thousands of trained flyino- fii e;:; ogether with 
our training fi elds, hangar an.d other 1md : of the figu res 
contained in the above have been ublish · for public infor ma-
tion fo r several month , e:"-cept the impo-t::- ···a-win net expenditures 
after liquidation and the amount of -- sol or otherwise dis-
posed of. 

dully, 
H. . H· M, 

• A ir ervice, 
f Information Group. 

Vv AR AERo. AUTICA.L Arr 

The following info rmation &e.t 
vided by Congress in the variou b~.£ ,.St. 

bills wi!I vary for some of these n, - ', 
fo~ the purposes of the Signal C 
in the Signal Corps. 

These figures show the a llotments ma e ~ - -urc:huses and contracts, 
and are not fi=res representin a.ct:ual disb -.,.~ "fTT,...,k It i practically impos-
sible to secu;e figures on the actua: di: -s under euc.h and every 
class of material or service paid for i m . ·- ::: r rds only. 
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The figures for the allotments and unallotted balances in this tabulation 
were obtained from "United Air Service," "Hearing Before a Sub-committee 
of the Committee on Military Affairs, House of Representatives, Sixty-sixth 
Congress, Second Session," statement of Lieut. Col. Jacob E. Fickel, Air 
Service, pages I62 et seq., with the exception of the item of $8,ooo,ooo.oo, the 
allotments under which are not shown in the hearings. 

As the statements in. the hearings of the date of June 30, 1919, show, the 
allotments include monies not only, therefore, actually disbursed for air­
craft material, accessories and services, but include also funds reserved for 
settlement of cancelled or suspended contracts. 

It will be seen from the statements in the hearings that it is practically 
impossible to ar-rive at figures which show the actual monies disbursed for 
purely aeronautical purposes; e.g., Page I68, item 3, some of these telephone 
systems were installed at Air Service stations. Under Par. 4, some of this 
radio equipment was for the Air Service. Paragraph 5 includes also trans­
portation for the Air Service. However, in the attached tabulation, there 
have been included only those allotments specifically named as for the Air 
Service. 

On page I69, the items under "Aviation, Seacoast Defenses," "Aviation, 
Seacoast Defenses, Insular Possessions, Hawaii," or "Aviation, Seacoast 
Defenses, Insular Possessions, Philippines," include monies appropriated for 
aeronautics, prior to the declaration of war, which monies were partially used 
during the war, and even in 1921. 

Other items in these hearings include purely Signal Corps allotments, 
which have no relation to aeronautics. 

Reference is made, in this connection, to the document, "Consolidated List 
of Aircraft Contracts and Deliverie·s, April 6, · 19i7, to Nov. I, I9I9," file 
number A-10.2/22, compiled· in the Information Group, 0. C. A. S., after mak­
ing minor corrections in "Aircraft Surveys" House Document No. 62I in­
cluded as an appendix herein. The figures shown in this statement represent 
actual disbursements, as of Nov. I, 1919. The document does not include 
settlements made subsequently which change the actual final payments to the 
aeronautical industries and to outside industries for aircraft material. This 
document is mentioned in order to explain the discrepancy in the figures 
between those shown therein and the figures shown in the hearings above 
mentioned. 

The allotments under the appropriation of $8,ooo,ooo.oo were supplied by 
the Liquidation Division, 0. C. A. S. The items mentioned in the attached 
tabulation as unallotted balances were returned to the Treasury. 

The concluding statement attached, which purports to show the total actual 
disbursements, was compiled March 26, 192I, by the Liquidation Division. 

So. that the items of all war time Government appropriations may be 
clearly understood the following officiai detailed tabulation is furnished: 

wAR AERONAUTICAL APP.ROPRIATIONS u. s. ARMY: 

~ct May 12, 1917 ......•..•........•..•........ 

A~! fu~~ ~'2 1~1 ~ • • • • • • • • · • • • • • • · • • • • • • • • • • • • • • • 
A f I 9 7. ········ .................... . 
Act of june IS, 1917 .......................... . 
A~! ~f J~[y 2:, ;9:~ ........................... . 

' 9 ...•...•. ·······• .••......•• 

$ro,8oo,ooo 
40,000,000 

500,000 
43,450,000 

640,000,000 
8,ooo,ooo 
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Act of July 9, 1918 
Act of July 9, 1918 
Act of Nov. 4, 1918 

76o,ooo,ooo 
124,304,758 
6o,ooo,ooo 

Less revocations . ... . ... . ..... . ... . ... . 

$I ,200,054,758 

Following is a tab ulation a ppropriation by appropn abon, with the allot­
ments for aeronautics, una.llotted baJances and revocations shown under each. 

Appropriations 
$J0,8oo,ooo 

40,000,000 

50,8oo,ooo 

500,000 

500,000 

43.450,000 

43.450,000 

640,000,000 

640,000,000 

S,ooo,ooo 

S,ooo,ooo 

76o,ooo,ooo 

76o,ooo,ooo 

6o,ooo,ooo 
124,304,758 

Allotments 
U nallotted Balances 

Revocations 

Allotments . . ....... . . ..... . .. . . . . .. .. . .. . 
sed by S. C. p roper .. .. . ... . . . .. . . .. .. . . . 

Revoca tion ..... . . .. .. . . . . . . . .. . . . •. . . . . .. 

Allotments . . . . .. . .. . .. . . . .. . . ... . .. . . . .. • 
U nallotted balance ... ... . ... . . . . .. . .. , . . . . 

Allotments 
Una.! lotted balance ... .. . . . . .. ... . . .. . . • .. . . 
Used for S. C. proper ... . . . ... . .. .. . •. .. .. 

$8,293, I 28.73 
40 soo 871 .27 

2,000,000.00 

so,Soo,ooo.oo 

4-&>.i64.67 
I9,23S.JJ 

~oo,ooo.oo 

144,97549 

3,450,000.00 

Allotments . . · · · · · · · · · · · · · · · · · •.. . . . . . . . • . 6o6.87:2 40.p o 
U nallotted balance . . . . . . . . . . . . . . . . . . . . . . . . 33, 127,595·90 

Allotment s . . . .. . . .. . . . . .• . . .. . ...... . . . . . 
Una.llotted balance . . . .. . . .. .... .• ..... . • .. 

Revocation . . . · · . · · · · . · .. • .. . ... . . •. . . . .. . 
Allotments . . . . · . ·. · . . . .. . . . . ... . . . • . . . .. . 
Una11otted balance .. . . . . . . . ... .. ... ...... . 

Revocations . . · · .. · · · .. • . . . . . ..• ... . .. . . .. 
Allotments . . . . . ... . . . . . . •. .... .. . •. . .•. . . 
U nallotted balance .. . .. . . . . . • . .•. .. ..... .. 

64o,ooo,ooo.oo 

4. · s,~g 1.48 

,14r 4 o8.52 

000,000.00 

400.000 000.00 

..2 ,r6.~A87.41 
71,835,512.59 

700,000,000.00 

8;:,ooo,ooo.oo 
91 ,9 5,J1I.8 I 

7.369,446.19 

r&.t,304,758.oo 
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Suspension uncompleted portions of contracts at time of 
armistice ........... ·J· • ••••••••••••••••••• ••• ••••.••• 

Settled Since war to Mar. 25, 1921 ....................... . 

Bal. returned or to be returned to Treasury ....... . 
Total appropriations ..... . ..... .. .......... . .... .... ... . . 
Less amount for suspension contracts .................... . 

Less unalloted balance and S. C. proper as above . ....... . .. . 

Add disbursements smce armistice 

Grand total disbursements ........................ . 
Total appropnahons .................................... . 
Disbursements, including $1,789,000 held for settlement of 3 

contracts outstanding, 31 March, 1921 ................. . 
Savings returned to Treasury ............................ . 
Cash received from disposal of property declared surplus .. . 
Actual cost air endeavor in war ..... . .................... . 

APPENDIX I 

509,I99,9I5-99 
93,940,229-30 

4 I 5,259,686.69 
I,2oo,054,758.oo 

509, I99,9I 5-99 

6go,854,842.0I 
167,305,094.3I 

523,549,747-70 
93,940,229.30 

617,489,977.00 
I ,zoo,054,758.oo 

6I7.489,977·00 
s82,564,78I .oo 

I9,399,1g6.oo 
$5g8,ogo,78r.oo 

CONSOLIDATED LIST OF AIRCRAFT CONTRACTS AND DE­
LIVERIES IN U. S. APRIL 6, I917-NOVEMBER r, 1919 

AIRPLANES-ENGINES-AIRSHIPS-BALLOONS (SUPPLY, FREE, 
TOY, OBSERVATION, TARGET, PROPAGANDA, 

EXPERIMENTAL) 

Arranged by Industries and by C01~tractors 

Rearranged from corrected copy of "Aircraft Survey," House Document 
No. 621, 66th Congress, znd Session, on file in Office, Chief of Air Service, 
to show the amounts paid to each contractor, divided between the Aero­
nautical, Automobile and Kindred and Miscellaneous industries. Only 
disbursements to November r, 191g, are shown: consequently, settlements 
in liquidation of suspended contracts are not included. The above document 
is public and for all practical purposes shows the amounts expended for 
flying material. 

Those concerns which were producing airplanes, aircraft engines, balloons 
or airships prior to the World War and generally accepted as pioneer aero­
nautical manufacturers, and those other concerns organized during the war 
period and who are continuing active operations in aeronautics, have been 
considered in the classification "Aeronautical Industry." 

Number Received 

AIRPLANES 

Aeronautical Industry 

40I4 Curtiss ......... .. .. . ........................... . 
1033 Standard 

••••••••••••••••••••••••••••••• 0. 0 ••••••• 

Amount 
$ 29,366,397.24 

15,589,694·63 
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Number Received Amount 
I Sturtevant ....... . .. ... . ... . . .. . . ...... . ..... .... . 

sr \ right . ... ......... ... . ... . . ...... . ........ . ... . 
I 3I L. vV. F .. . . ....... . .. . . . . . . . . . . ..... .. ...... . ... . 

JO Glerm Martin .. ... ...... .. . ... .... ...... . . . . . . . . . 
599 Thomas- fo rse . . . ... ...... . . . .......... . . . . . .. . . . 

7 Lewis & Vought ... .. . . . . . ....... .. ...... ..... .. . 
2 Ffeinr ich .. .. .. . ....... . . . .. . . .... . . ... ..... .. .. . . 
4 Gallaudet . . . ... ... . . . .. . . . . . .. .. ... . ..... . ... . .. . 

300 Breese ............. ... ....... . ... . . ..... .. ...... . 
I Burgess .. . . ...... .. . .... .. . . . .. ............... . . . 
o Aeromarine .. .. .. .. . .... . . . ... . . . . .. .. .. . . .. . . . . . 

so Fowler ...... . . .. . ..... •. . . . .. ... . . . .. . ... . ..... . 
3~Dayt.on- \! r:ight . ... .. . .. . ... . .. . ..... . . . ...... . . . 

~~ackard . .... ... . . . . .. ... . . .. ... . . . .. . .. . . .. .. . 
8 Ordnance .. . ... .. . . . ... . .... .. ... . . .. ........... . 

2000 
0 

2000 

A utomobile and Kindred ustri s 

Fisher 
Brewster . . ..... . . . . . .. . . . . . •....... • .... • ... • . . . 

n ,zso.oo 
329,250.00 

1,649.377-50 
822,575·27 

3,I06,I03.27 
6r,676.oo 
rr,328.oo 

I40,0I3.02 
591325.85 
26,oo9.50 

323, 166.90 
3I 446,575.88 

I,o84,670.12 
144.742-98 

19,643,837-39 
200,000.00 

Miscellaneous (Emergency \Yar Organ:izati.om. _- on ems, i\lissions, etc.) 

o Empire ...... . . · .... .. . . .. . . ... . .. . ..... . . . ... •. • 
3 Pigeon-F raser .. . .. - - . . - · .. . . . •. .. .• • .•. ... .•• . .• . 

zoo Liberty Iron v ·orks ... . . ... .. .......... . .. . .... . . 
I Italian \ ·ar Mission . ......... . . .. . . . ...... ..... . 
2 Equipment H olding . ... .... . . . •. .•• .. .. . . .. . .. . .. 

588 Springfield Ai rcraft Co . . . . . .. . . . . ... . ... . .. ... ... . 
450 St. Louis .. . .. .. . - . . · · · · · · · - . - • . .. . - . .. . •...... ... 
so U. S. Aircraft Co . . . . . . .. . . . . . . . ••.. . .....• .. .. . . . 
75 Howell & Lesser . .....•.. . . . . .• . ....•.. . . .. . . . .. . 

I Schiefer . .... .. .. . .... .... . .. ..• ... . • .... • . .. . . _ . 
IOO Variou s mfrs. for Handle -P -e P~ - . .. .... . . . . . . 
68o Canad ian Aero Co . ... . ..... • . • •. • . .. • .•...• . . . • . • • 

2 Pacific . . . . . . . . . . . . . . . . . • . . . . . . . . • . • . • . • _ .. .. . • .. 

2152 

Recapit of 

9742 Aeronautical Industry . · • · ... . .. . . . . . .. .. ... ... .. . 
2000 Automobile and Kin dred IndUE • .•• . ... . . •.. .. ... 
2I52 l\!Iiscellaneous · · · · · · · · · · · · • · · ·• • · • •••• . •• . • ..•.• •• 

$15,000.00 
19,075-00 

1,002,366.28 
49,227-79 
IO,OOO.OO 

3.457,229-52 
2,I37.500.00 

326,I70.IO 
94, I2I.41 
II,720.00 

I ,733,136.00 
17,504-74 

$9,I73,050.84 

$84.704,155-I6 
19,843,837-39 
9,173,050.84 

$II3,72I,043-39 
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ENGINES 

Aeronautical Industry 
Number Received 

2 Ordnance ........ ... . .. .. . ...................... . 
I Lawrance ........... ... ....... . ... . ............. . 

I255 Hall-Scott ... .. .... . . ..... .. ... ..... .. ... ... .. .. . 
750 Curtiss ......................... . . .. .. ... ..... .. . 
41 Standard . . .. · .. . . ......... .... . .. ....... ...... ... . 
94 L . vV. F ...... . .......... . . ... . ............ .. . ... . 
73 Sturtevant . ..... . ............ ... ..... ... .. . .... . . 
30 Burgess ... . ... . .................. .. . . ....... . .. . . 

5816 Wright .......... ... ....... .. . .. ... . ....... . . . .. . 
69 Thomas-Morse .... .. .. ..... .. .... ... ....... · · · · · · 
4 Gallaudet .... .. ........ ... ... .... ... .. .......... . 

6630 Packard .. ... . .. ..... . ..... . ... ..... ........ .. . . . 

Automobile and Kindred Industries 

4 Van Blerck . .. ..... . .... ........ ..... .. .. ..... ... . 
4 Sterling ...... . ..... .... ..... ... .. .. .. .. .. . ...... . 
2 Wisconsin ........ ... . . ..... . ... ...... ....... . .. . 

40 Duesenberg ..................................... . 
o Pierce Arrow .......... ...... .. ... . ..... . .. · · · · · · 

2543 General Motors ......... . ....................... . 
8500 Willys-Overland ................................. . 

6I General Vehicle ............ . ................... . · 
45 I Excelsior Motor . ...... .... ..... .. . ..... ......... . 

2000 Nordyke & Marmon ...... .... . ....... . .......... · 
Winton ................................ · · · ·· · · ·· · 

I Trego ........................ .. .... . ... . .. · · · · · · 
6500 Lincoln .. . .. .... .... .. ... ... .. ... .... . ...... .... . 
3950 Ford . ............. .. ..... .... .. . ....... . ... . . .. . 

I Willys-Morrow ................ .. ................ . 

Miscellaneous 

400 Canadian Aero ............. . ......... . .... .. .... . 
12I Aero Engineering ...... .. .. ..... . ............. .. . 

Schiefer . ... .............. . .................. . .. . 
4 Italian War Mission ......... .. ............... · · · · 
8 British War Mission ....................... · · · · · · 

2585 Union Switch ....... ......... .... •.. ...... . ...... 
6 Murray & Tregurtha .... ..... . .......... . · · · · · · · · 
3 Equipment Holding . .. ............... . ....... · · · · 
2 Pacific 

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

3130 

A mount 
. ..... .. * 
$21,000.00 

2,944,63 I .03 
634.547.23 
215,093·14 
. .. ... .. * 

*302,000.00 
133.500.00 

54.372,268.68 
321 ,990.08 

* 
42.780,339·50" 

$8,91 3.04 
r 1,68o.59 
2,878.oo 

4.934.798.62 
1,58.4,164.81 
9.766,4<)9.68 

21,030,871.60 
43.700.00 

295,000.00 
r 8,o 15,240.38 

1,485.00 
I,I45,008.II 

45,859,985. r8 
29,401,393·62 

400.00 

$I 32,102,018.63 

$252,000.00 
523,723.14 

* 
. ...... ·* 

10,131,2g8.89 
103,752:00 

* 
* 

$1 1,010,774·03 
• Amounts wholly or partly included in same contracts covering airplanes. 
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R ECAPJTULATJON OF ENGINES 

·umber Received 
I 4765 eronauticaJ T ndustry ............. . ....... . ... . . . 
240" Automobi le ~- Kindred Indu try . . . . . .• .. . . .. .. . ... 
3130 ?.Iiscellaneous ....... . .. . . . . . . .. . .. .... . . .. . .. .. . . 

41953 

128 
2 

Connecticut 
Knabenshue 

BAu. o "- ·n Arn mr 

ero l nd try 

1 F r. - merican . .... . . ..... . . . . ... . ....... ... .. . . . . 
687* Go d ·ear . . . . ..... _ ... . . .. .. . . .... .... .. . . .. .. .. . . 

\utomo ile I rry 

49 Good rich .. . .. . .... .. . . . ...... . ..... . ... . ... ..... . 
64 7 U. S. Rubber .. . ....... ...... . . ..... . .. . .. . ... ... . 

7 }'ire tone .. ..... . ... . . ........................ .. . 
2275 Revere . . ......... . ....... .......... . ... . ... . . . . . . 

8g68 

3 
I6L 

I 

22866 
44 

8soo 

JI ,575 

i clla eo 

l-Ialsey . . ....... .. .... . · . · .. · . ....•.... ... . ...... . 
Scott .. .. .. . .. . ...... . . ... . ...... . .... .. .. . .. . .. . 
Colum bia ... . . ...... .................. . . .. .. . .. . . 
(pilot balloons ) Faulle'S.s ..................... .. .. 

avy Dept .. ......... . . . .... ·-······· . •. .. . . ..... 
( pilot balloons) Sterl i.ng ............ .. ...... .. .. .. 

T otal .. . .... . .... ........•...••......•.• .. . .. .. 

Rernpitula · _ i _,,...._.UU-1_._, 

41387 T otal Balloons & ~ship . . • .. . .. .. . • .. .. ... ... . 
T otal E :..:penditure .....• . . . ........... . .. ...... . .. 

Following is a statement of aeron ::.· · 
U. S. Army Air Service and d-ispo·ed · 
to Information Group from Acting 
Division, March 31, 1921. ) 

* Includes one airsh ip. 

Amount 
$10 [ ,7-5,369.64 

132,102,018.63 
I I ,OI0,774-03 

$24-l 3 , 162.30 

$393-4-64-10 
198.501.66 

I, 00.00 
4,16o,588.19 

~.754.353 -95 

1,788,253-94 
428,-52.68 
76,223-56 

2,030.63 

$r,J85.2.J. 
r8,79-7I 

6o.oo 
r ,6o8.30 

70,000.00 
8,735-00 

$roo,r68.zs 
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Total value declared surplus (cost to Government) .. .. .. .. . . 
Value of Material Disposed of (cost to Government) 

Adjustments, Wastage, Depreciation . . . . . . . $4.403,240.83 
Material absorbed in settlement of claims. . . 6,372,ooo.oo 
Transferred to other Air Service activities. . I7,205,367.06 
Transferred to other Government Depart-

ments-no funds . . . . . . . . . . . . . . . . . . . . . . . . 5,I39,3I5.33 
Total sold-

Government Dept's . . . . . . . . . . 19,380.52 
Commercial . ................ 54,340,893.¢ 54,360,274.48 

Percentage of amount disposed of . . . . . . . . . . . 84.59 
Actual receipts for amounts disposed of . . .. ...... · ... . · . . . · 
Value of remainder yet to be disposed of (cost to Govt.) .. . . 

OTHER ExPENDITURES 

$I03,4I2,028.07 

I9,399, Ig6.oo 
I 5,93 I ,830.37 

The above figures account for $365,708,485.30 of the total wartime aero­
nautical expenditures for the Army as follows: 

Airplanes ................... · .. · · · · · · · · · · 
Engines ..................... · ·. · · · · · · · · · · 
Balloons .... .. . ... . .......... .... .. · · · · · · 

$II 3,72 I ,043.39 
244,838,I62.30 

7' I49,283.01 

This leaves $251,78I,488.30 to be accounted for in the expenditures for 
other purposes. 

Below are figures which will show these main expenditures in concrete 
form: 

Training Stations 

.30 Flying schools and fields ............ $ 55,587,422.74 
5 Balloon schools . . . . . . . . . . . . . . . . . . . . 2,510,496.or 
r Aerial photo school . . . . . . . . . . . . . . . . I,2oo.oo 
I Radio school and laboratory . . . . . . . . 4B6,350.00 
I Aero gunnery school . . . . . . . . . . . . . . . 38o,ooo.oo 
I Mechanics' school . . . . . . . . . . . . . . . . . . I58,900.00 
8 Warehouses and depots . . . . . . . . . . . . . 5,II4,041.67 
3 Engine repair depots . . . . . . . . . . . . . . . I,962,120.oo 
3 Concentration camps . . . . . . . . . . . . . . . 2,406,700.00 
5 Acceptance parks and experimental 

station ......................... . 
3 Sundry stations ................... . 

641,533.50 
479,154-55 

$ 69.727.918.47 
Rental for flying fields, schools, depots, rights of way, buildings, 

warehouses, wharves (acreage owned by U. S. not in-
cluded in these figures) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709,899.72 

Foreign expenditures (estimated) for airplanes, engines, fields 
and other purchases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I39,ooo,ooo.oo 
(p. I84, United Air Service Hearing, Part 2) 
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M iscell aneous : 
Pay of personnel , officers enli sted m n and civilians, machine 

guns, ammunition, bomb camera flying clothing and 
other purchases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2,343,67o. II 

H ..!\ T s98,o90,78I BO GHT I \V R \ L T IO 

The final official account of the \VOrk o f our air service a home and abroad 
is now avail able. In Ja t week's i sue a detailed tatement wa pub! ished of 
the War Aviation appropr iation bowing - , -6:2,} I has been returned 
to the nited States Treasury. The detailed cost of ou r \ ar A viation 
during 1917 and 191 is also now made public o;; first time th roug h the 
compilation of liquidation report by Av · Jio and Aircraft Journal. The 
official statement follows . 

ACTIVITIES AT THE F . -T 

"American flying officers '1\ ' th the Am 
Air Force '1\ ith the Independent Air Fore , 

any enemy air­
.' · and nearly tw ice 

=r G. . Air Service 
rmies for the entire 

ervice 
-ea -ed since. 
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PERSONNEL WITH THE ARMIES 

"On the day of the Armistice, there were 45 American squadrons and 
23 balloon companies assigned to American armies and to the French, 
Italian and British Air Forces. Twelve of these squadrons had American 
made DH-4 airplanes. There had been sent 1230 pilots and 749 observers to 
the American Zone of Advance. There were actually at the American front 
on Armistice day 767 pilots and 481 observers, as well as radio and other 
specialists, both flying and non-flying, and 172 pilots and 20 observers at the 
front with the allied air forces, not to mention other personnel. Other flying 
officers were, of course. in rese rve and in training. Thirty-five balloon com­
panies were in the A.E.F. on Nov. II, 1918. 

FLYING TRAINING 

"During the war period th ere were commissioned in the Air Service, both 
flying and non-flying, a total of 20,708, of which 12,449, over 6oo/o, were 
trained for flying duty as airplane pilots, balloon pilots, airplane and 
balloon observers, airplane gunners, bombardiers, etc. In this training, 
for the fiscal years 1917-18 only, not to the end of training even, there were 
flown in the United States 909,6o6 airplane hours, with a total of 331 fatalities, 
a ratio of 1.09, and .346 fatalities per rooo hours flown in 1917-18 respec­
tively. In the A.E.F. there were flown a total of 193,193 hours in training 
with 16g fatalities for the entire period of training, a ratio of one fatality to 
1143 hours flying. Of the airplanes received in the A.E.F. 2948 were sent 
to training centers and 2925 to the Zone of Advance to December 31, 1918. 

PRODUCfiON AND PURCHASE A.E.F. 

"Of the 45 American squadrons on Armistice date, 33 squadrons were 
equipped with foreign made airplanes, in addition to which individuals 
operating with the Italian, French and British forces used machines of these 
countries respectively. Twelve squadrons were operating or equipping with 
American DH-4's, and equipment was on hand, both foreign and American, 
for further squadrons as they could complete training, organize and get to the 
front. On Armistice day there were 740 airplanes actually with the 
American armies, of which 196 were American DH-4's, with 502 in reserve. 
One thousand four hundred and forty-three DH-4's were received in France, 
sufficient to supply the unit equipment of 24 planes, without wastage, for 6o 
squadrons. Including automobiles, trucks, motorcycles, etc., there were 
purchased by the Air Service 3005 pieces of transportation equipment. Of 
the 6o2 hangars on hand, 414 were from the United States, and 388 from 
France and England. 

"One thousand eight hundred and eighty-eight airplanes had been out­
fitted with radio equipment; 1444 airplanes had been armed. There were 
9232 machine guns on hand, besides those installed in airplanes. 

"There had been received in France to Dec. 31, 1918, 6639 airplanes 
(4886 from France, 291 from England, 19 from Italy, and 1443 from 
the United States). Seventy-seven balloons had been sent to the balloon 
companies on the front, 57 of which were American made, :with others in 
reserve. 

Above is the official record of the achievements of our Air Service with 
the A.E.F. ancf at home. Volumes have and many more will be written 
of !he heroic work of our pilots. But every time our activities in the air 
dunng the war are mentioned, the public recalls the oft repeated statement 
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by uninformed persons "that the United States spent a billion and a quarter 
dolla.rs for aviat ion and got nothing for its money." 

I n last week's Aviario11 and Aircra-ft Journal there was presented for the 
first t ime the fa ct that $58- ,562,781 of the wartime aviation appropriations 
remained unspent and fias been returned to the t reasury. The cost to the 
taxpaye rs was therefore, accord ing to the present fi ures af ter the Liquida­
tion Boards had finall y reported, $61 A89,9i7. 

I t is practicaLly imposs ib le to find ut the exact cos of every item that 
was purchased, as so ma.ny diffe rent departments bought for U1e A ir Service 
at such varying prices. W hat everyone who looks back: a t our ai rcraft ac­
tivities does want to know is what the overnment received for the vast 
sum. It is believed that ili.is inform<J.tion i ga hered togethe r in a condensed 
repo r t and presented fo r the fir t time in the "allowing tabl es. 

First are shown the e.xpendi ures in the ~ni ted t'a. tes. From this 
tabulation, it will be seen that out of '7 71 pent in the United States 
only $n3,721 043.39 was spent fo r ai lane~. T he en ·nes being ordered 
in such large quantities haYe be con.sid parately as so many more 
were constructed than airplane . The !ill ty- e ."unerican fields, schools 
and depots are shown in detailed co t As will be e.en from the huge 
quantities of materials order ed it would be a ~in-antic accounting task to 
secure the exact amount spent far each i ·=.. m e ore they are g rouped 
under the total of $418I7,220. IL 

Below is g iven the cost o f our A i:r 
detail from fig ures compiled by A - · t io an official 
reports: 

AIR SERVICE EXPENDITCRES I - "C' i!TED TATES 

9,742 
2,000 

2,152 

I3,894 

I4,76S 
24,058 

3,I34 

41 ,953 

844 

8,g68 
31,575 

Airplanes from Aero Industry .. .•.. . 
Airp lanes from uta and Ki -ed 

Industries ... .. ... . .. . · . .. . ..•• .. . 
Airplanes f rom hliscellan e 

rg," ~ 37-39 
,I73,050.84 

(Airp lanes coD.5.irl. as wi~.our engines 
Engines from Aero Indo try . . ·.. •. . rors -5,369.64 
Engines from Auto an Kin 

Industries .. . .. .. . · . · •. . · · · · . . . • • ; ·::.r ,018.63 
Engines from Miscellaneous . . • . . .• . II,OIO.i74-03 

(Includes all en · ou: oi. ai rplanes) 
Balloons and I Airship 

Industries . .. . . · · . . ·. · - .. .• •.. • .• 
Balloons from Auto lndust 
Balloons from M isccllane.ous ...... . 

(Includes free and. o.hserv::t • 
and pilot, supply, targ t a 
and I airship. ) 

senger balloons, 
~opa anda b::illo.ons 

30 Flying Schools and F ields .. . ••• .... 
5 Balloon Schools . · . · · · · · · . · · • ..•.••. 
I Aerial Photo School . . . . . .. ... . . .. . . 

£5, ": ,.f22. 7-+ 
2 ,5 10_.-t .or 

1 ,200.00 

486,.350.00 I Radio School and Laboratory .... . . . 

$r 13,721,043-39 
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I Aerial Gunnery School .. . ......... . 
I Mechanics School ...... . .......... . 
8 Warehouses and depots ............ . 
3 Engine Repair Depots ............. . 
3 Concentration Camps .............. . 
5 Acceptance Parks and Experiment 

Station . ...... .. ...... .. ....... . . 

380,000.00 
I58,goo.oo 

5,I I4,04I.67 
I ,<)(52, I 20.00 
2,400,700.00 

641,533-50 
3 Sundry Stations .... . .. . ........ . .. . 479,I54-55 $69,727,9I8.47 

6r 
(Above figures for Construction) 

Rentals for flying fields, schools, depots, 
rights of way, buildings, warehouses, 
wharves, etc. (22,912 acres, not including 
floor space in offices, etc.) 

Helium experiments and plants, Nos. I, 2, 

and 3 (Army share). 
282,426 Air Pressure and Gasoline Gauges, Air Speed 

Indicators, Altimeters, Clocks, Compasses, 
etc. 

98,555 Machine Guns 
19,786 Synchronizing Devices 
15,122 Flexible Ring "A" Gun Mounts 
44,652 Gun Light Parts 
20,078 Gun Yokes, Controls, Light Mounts 

227,595 Dummy and Loaded Bombs 
II,630 Mark I Bomb Sights 

249 Barlow Heavy Bomb Releases 
I0,2I3 Bomb Releases and Parts 
14,542 Flares and Releases 

I,05I Cameras 
465 Enlarging Lanterns 

1,599 Camera Guns 
r,159 Photo Cradles 
3,968 Steel and Canvas Hangars 
3,429 Tons Ferrosilicon and Caustic Soda 

172,8oo Hydrogen Cylinders 
236 Balloon Winches 

3,3ro,ooo ft. Balloon Cable 
13,673,000 yds. Airplane Fabric 
7,888,ooo yds. Balloon Fabric 
7,359,000 yds. Cotton Tape 

676,ooo gals. Acetate Dope 
86,999 gals, Nitrate Dope 

643,240 Miscell aneous Clothing 
42.424 Propellers 

82,159,75! gals. Oil 
249,6I2,095 gals. Gasolene 

36,6oo,ooo cu. ft. Hydrogen Gas 
I07,635,000 bd. ft. Lumber from Mfrs. and other Mis­

cellaneous items 

4I,817,220.I I 

• 
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TOTAL EXPE NDIT URES I T U_ ITED STAT E S $478,489,977 

The figures showing the purchases abroad for the A E . F. are the first 
that have ever been presented g iving costs and items. T he $1 39,000,000 
was all otted to so many different projects that it ha taken two years to 
reach a settlement with foreign governments and companies. A s the latest 
fig ures show, $19,9-19 769.28 was spent fo r 5,229 airplanes. F or ai rplane 
spare parts $7,490,114.23 was used. Hangars, tents and other shelters cost 
$8,Z"-8, II6.38. 

There were thirty-one American fields, depots and parks constructed and 
equipped ove rseas. As w ill be seen in the figures below it i impossible even 
now to segregate all the items as has been done in the l nited S tates account­
ing, as the figures are probably scattered in o many pl ces that only the 
sums el'cpended by the di ffe rent o.ffi ces are yet obtainable. 

The miscell an eous e.: pend itures in F ran c Engl nd I taly and other 
countries to tal over $6o,ooo,ooo. 

AIR SE R ICE EXPE DIT "RE FOR . . E . F. 

4,879 Airplanes f rom France . . . . . . . . . . . . . $1 
283 Airplanes f rom England . .. .... .. . . . 

68 Airplanes f rom Italy . .... .. . . . . . . . . 

5,229 Airplanes . .... . ... · . · . . . .... . . . ... . 
6,400 Engines from F rance . . ... . . . . . ... . . 

215 Engines from England .. .. . .. . . ... . 
444 Engines from Italy ... . ... . .. . . .... . 

7,059 
Airplane Spare Parts from F rance . . . . ... .. . 
Airplane Spare P arts f rom England . . ..... . 
Airplane Spare Parts from Ital y . . .. . . . . . . .• 

Engine Spare P arts f rom F rance . . .. . . .. . . 
Engine Spare P a rts f rom England . . . . .. . . . 
Engine Spa re Parts f rom Italy . . .. ... . . . .. . 
Instruments from F rance and Italy . . . . . . ... . . .... . . .. .. . . . 
Propellers from France and I taly . . . . .. .. . .. . .. . . . . . . . . ... . 
Squadron E quipment fr om ~ranee and I . • .. .•. .. . . . . . . . . 
2o Balloons, 6o \ "inches, EqUJ pment and up · s ira F rance 
Armament from F rance for 2054 airplan . . . ;~ .g8o.oo 
Armament from Italy, lYfisc. · · · · · · · · · · · · · ·. . 9 n · .1 5 

Hangars, Tents, Abris, Canvas, e·c. 
From F rance .... . . · · · · · · · · · · · · · · · · · · · .. . 
Fron1 England . . . . · · · · · · · · · · · • · • • • · • · · · · · 

Radio Equipment from F ran_ce .... . .. . . . .. . . . . . . . ... . . . . . . 
Photo Equipment and Supplies . . .. .... . . . . . . . . . . . . . .... .. . 
Photo Transportation Equipment f rom F ran ce 5 \i hides) 
Dope ( 348o gals. ) and Cellulose, Acetate ( 17. t ns) from 

France and England . . · · . . . . .. . · . . . . . . . . . .. . . . . .. .. _ ... . 

7.490,II4.23 

7,721,020.18 
459,133-92 
240,2JO.IO 

2,210,887.77 
2 ,100,000.00 

769,095.15 

8,288,u6.36 

I,o62,543-II 
287,7IJ.22 
595.550-37 

179,995-55 
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-Special Clothing from France and Italy ................... . 
Signal Equipment Supplies from France .................. . 
Castor Oil, Gasoline, etc., from England ....... . ...... . .... . 
Construction of:-

II Flying and Balloon Schools ... . .... . 
7 Airdromes .......... . ............. . 
8 Depots ........................ . ... . 

Miscellaneous Projects: 
I Warehouse .. .......... .. .......... . 
I Acceptance Park .................. . 
I Assembly Plant ............... . ... . 
I Replacement and Concentration Bar-

racks ... . .... . ................ . . . 
I Test Field .............. . ......... . 

31 
Miscellan.eous :-

$ 5,256,974.65 
2,344,296.25 
I,977,890.92 

I19,725.49 
I ,030,469.45 
5,I47,I39.27 

I62,940.I8 
IJ2,838.26 

28,288.66 
619,437.I9 

1,329,675·I3 

$r6,152,274.47 

Includes motor transportation, small tools, machinery, shop equipment, steel 
products, miscel. supplies and equipment for general operations, shells, tool 
kits, boxes, cases, etc. 
France . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $23,000,324.22 
England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 1,337,176.66 
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,497,488.88 
Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,831.19 
Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309,973.71 

Other Miscellaneous I terns ............................... . 
43,298,794.66 
19,799,773-58 

Total Expenditures for A.E.F. . . . . . . . . . . . . . . . . . . . . . . . . . . . $139,000,000.00 

RECAPITULATION 

Expenditures in U. S .. .... . ............................... . 
Expenditures in A.E.F ... . .. . ............ . ................ · 
Total War Aviation Expenditures ... . ........ . .. .. ........ . 
Actual receipts for Materials sold ......................... . 
Net Cost of War Aviation ........... . .. . ....... . ......... . 

$478,489,977·00 
I 39,000,000.00 
617,409,977·00 

19,399,Ig6.00 
598,090,781.00 



FOREIG SUBSIDIES FOR CI ILIAN AVIATION 

Co rm try 1919 192.0 r "I .1 922 

Alg iers . . . ... . .. • ••• • • • 0 ... ...... * I 000,000 

f rancs 
Austra lia . . . . . .. f2 · ,ooo !54,000 _. ... . ... 
Belg ium . .. . . . . . 1,000,000 1,6oo.ooo 3 000 ,000 

francs irnncs francs 
Czecho-Slovakia. 3 ,200.000 6 ooo,ooo 

kr. kr. 
France .. . .. . . .. 1,640,267 ,oooooo Jf,, ,000 4", 82,000 

francs fran cs f cs francs 
Germany 0 . . . . . .. soo.ooo 12 000,000 *- l 000,000 • 0 • • •• • • 

marks marks ar -s 
Great Britain .... ' " _. .. .. . . £B ,000 i.:loo,ooo 
Italy . . . .. . .. .. . .. .. .. .. .. - EOO.OOO . . ..... .. 

e 
Japan • • • • •• • 00. . .... .. . · a,ooo 0 •• • • •• • 

yen 
N etherla.nds ... . . 100,000 200.000 *370,000 

fi £1. 
Roumania . . . . . . . .. .. . . . . .. . . . .. 

s 
Switzerland . ·'-. . . . . .. ... .. . . .._ ....... . 150,000 

f rancs 

"Proposed. 

(In the United States there is o s· • ;;i y .o i;·i!ian avia 'on.) 
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REPORT OF COMMITTEE ON AIRCRAFT TO CON­
FERENCE ON LIMITATION OF ARMAMENT 

FoRM oF PROCEDURE 

I. In considering the limitation of aircraft as to numbers, character and 
use, the committee on aircraft adopted a form of procedure which took 
up the various questions involved in the following order: (I) Commercial 
aircraft; (2) civil aircraft; (3) military aircraft. Heavier-than-air and 
lighter-than-air craft were considered separately since the conditions govern­
ing the two are not in all cases the same. An effort was made to determine 
whether or not it is possible to impose limitations upon their (I) number, (2) 
character, (3) use, and after discussion of the methods that might be em­
ployed to effect such limitation, whether limitation was practicable or not. 
This committee feels that the desirability of placing any limitations what­
ever upon aircraft is a matter of policy, one which it is for the main committee 
itself to determine. Nevertheless, it feels it to be a duty to point out the es­
sential facts which will have a decided bearing· upon the determination of the 
proper policy to be adopted, and this is done in this report. 

CoMMERCIAL AIRCRAFT 

2. Different methods of imposing such limitation may be adopted by 
different States. The precise methods adopted by any State must be in 
conformity with its organic law. In some States it may be possible to im­
pose an arbitrary limitation; in others, by the exercise of the police power, 
or of the power to tax, a practical limitation may be enforced. In the 
United States, where laws passed by Congress must conform to the written 
Constitution of the country, there may be some difficulty in finding an 
effective means of imposing this limitation, but nevertheless it is believed that 
if necessary, such means can be found. 

3. Before discussing any other phase of the matter it will be well 
to consider carefully the effects which would follow the imposition of the 
limitation upon the numbers and characters of commercial aircraft which 
may be owned and operated by the nationals of a State. In the first place, if 
commercial aeronautics is allowed to follow the natural laws which have 
governed the development of all other means of transportation and communi­
cation, the number and character of such aircraft will probably depend on 
financial considerations. That is, commercial aeronautics as a business will. 
not thrive unless the operation of the aircraft will return a substantial profit. 
The State may interfere with the operation of these natural laws by granting 
to the owners and operators of such aircraft a direct or indirect subsidy. By 
so doing enterprises which would not otherwise be financially successful may 
be enabled to live and in this way the numoer of aircraft used for com­
mercial purposes will be greater than if the natural laws of development had 
been allowed to take their course. 
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C AN NOT B \.R P ROGRESS 

It is not easy to foresee what consequences to human progress will come 
in the future f rom the development of aeronautics in aJ1 its branches. They 
will certainly be marvelous where natural conditions are f avorable to such 
development. To try to limit tl1 en1 now with a rbitrary laws, even if iliese 
laws have the purpose of preventing wa r, would be in the opinion of this 
committee disastrous f rom th e point of view of world proa-re· s. 

4- If, among commercia l a ircraft, we clas tho e owned and ope rated 
for sport, or pleasure, or conven ience, the number of the e wiU depend largely 
up on th e weal th of the nation, upon the inclina .ion 01 th e people toward 
aeronautics, upon the cost of t11e aircraft thus employed. 

L ES SE N C A S.ES OF ,,-AR 

5· The developmen t of a ircraft ha s pr sen ed the world with a new and 
improved means of transporta tion and communica ·on. e of the causes 
of warfare in the past has been a lack of t:h proper distribution of the 
world's r esources in raw materi al , food prod and ilie like. Another 
potent cause of war has been the lack of u der tanding between races, peo­
ples and nations. Al1y add it ion to the tran sportation d ommunication 
facilities of the world should operate to improve the di tribution of r esources 
and likewise to lessen ilie causes o f mi unde.r-tandin b tween peoples, and 
thus lessen the causes of warfare. A11y limitation the efore, placed upon 
commercia l aeronautics would have tl1e effec oi l.i itin a means o f trans­
portation and communication between the dili errt parts oi the sam e state 
and between different states. It seems in anceivahle a any l" mitation should 
be imposed upon commer cial aeronautics un1 ~- it w e w ith the avowed 
object of thereby limiting the air power of a _:at and us decreasing the 
liability of war. Commercial aeronautic- ,...-i:h tt a e.nd:ant dev elopment of 
an aeronautical industry and a personn el killed in the manufactur e, opera­
tion, and the maintenance of a ir c aft doe "urnisb a basis of air power. The 
development of commercial aeronautics an e d elopme.n of a nation' s 
air power are inseparable. 

AIRCRAFT OW r lliZE::> 

6. Speaking broadly, all aircraft wi ll be o= o;ome ; ·:a!)- .-alue no matter 
what restricti ons m ay be placed upan their - h -act -. ~ me can probably 
be converted with but few changes irrto milit:uy ci:- ·rai.; others can be 
designed so that wiili major . ~r m· alierati n ·. r ·en with none at all, 
they can be employed for military_ Pt111>0Ses. ma:ter oi. fact. the uses 
of aircraft in war a r e many. Durma e w - highl_• sp cialized types 
were designed f or specia l uses. M:ilit:Jry air ait h:rv --ew·~e b en developed 
to a degree of perfection no_t ~et reached in er~~ ·:-craft. It is quite 
.reasonable to suppose th~ t sunilar d_ev.elopm:=nt 1V'J_l - plac in commercial 
aircraft · that they too will be especraily desrgn tor the u es to be made of 
them, a~d tha t they may depart quite ra "cally =rom llie military types used 
in the world war. 

In military aircraft, as a rule, a premium i, a erl upon performance. 
Consideration of initia l cost, of cost of operation and of maintenance are 
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largely disregarded. The safety and convenience of the operators and pas­
sengers are considered only as these affect their ability to perform their 
military duties. If, as seems evident, commercial aircraft must be especially 
designed for the service they a re to perfo rm in order to have a chance of 
being financially successful, any eff01·t to provide for their conversion into 
military craft will introduce complications which will increase the cost of 
production and operation. This may it self automatically act as a limitation, 
for business enterprises will not be willing to have such conditions imposed 
unless they are compensated in some way for the extra cost. 

7- HEAVIER-THAN-Am. 
The war value of an aeroplane may be said to lie in a combination of two 

or more of the following characteristics: · 

(a) Its suitability for offensive and defensive equipment. 
(b) Its radius of action. 
(c) Its speed. 
(d) Its carrying capacity. 
(e) The height it can attain. 

It is not desired to go too deeply into technical matters in this report. 
The committee wishes, however, to point out that the peace value of aircraft 
is at present intimately bound up with the general characteristics which make 
up the value of the airplane in war. The last four of the characteristics 
enumerated above are dependent upon the relation between the amount of 
fuel carried, the horse-power of the eng ine, the lifting surface and the total 
weight. The committee is of the opinion that formul re could be evolved 
defining the interrelationship of these factors in such a way as to limit the 
war value of the machine built in conformity therewith. It is more difficult 
to insure that war equipment shall not be mounted in a commercial aeroplane. 
In this matter the committee is of the opinion that definite rules can not be 
laid down. 

RADIUS OF ACTIO'N VITAL 

Radius of action is of high commercial value. A reliable air service from 
Europe to America in, say, 24 hours, should prove a highly profitable under­
taking. Again, in countries where there is perhaps the greatest scope for the 
development of airways, countries of great deserts, for example, radius of 
action is essential. Speed is plainly the characteristic on which aircraft rely 
to gain advantage in their competition with other means of transportation. 
It is not yet comfort and security but time-saving that will tempt passengers, 
mails and valuable cargoes from old established services. To limit speed is 
to stop progress, to throttle aviation in its infancy. 

The power of carrying numbers of passengers or quantities of goods is 
of obvious commercial value and even the attainment of considerable heights 
may eventually be a definite requirement. As a matter of fact, the success 
of recent experiments indicates that, with special means of supercharging 
motors, navigation of the air will in the future utilize high regions of the 
atmosphere to take advantage of a less resistance of the air and of favorable 
high velocity winds. 

MIGHT CHECK DEVELOPMENT 

The factors which comprise "military performance" have therefore a high 
~Qmm<;rcial yalue1 and ~t i!l the opinion of tqis c9mmi~el! that an;r limitation 
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of the character of civil and commercial aircraft must hinder the natural 
development of aviation, it is probable that restriction as to character will 
have in fact on even more adve rse reaction on the progress of avia.tion than 
would be caused by a restric tion on numbers. 

8. 1ETBOD OF L U.UTATI ·. 

Aircraft can be limited as to number and character by an agreement arbi­
trarily fixing a maximum number fo r each nation that will not be exceeded 
and by imposing technical restrict ions in such a way as to limit performance. 

9. The difference in organic law as between nations will probably pre­
vent a single system of limitation being of un iyersal application. Moreover, 
the rules of formul ce whereby alone the charac er of civil and commercial 
aircraft can be limited must be detailed and s ringent. _ t the same time they 
will be easy to evade and infringement will no be ob\'ous to the casual 
glance. Measurements of hor e-power suppc~ rtin u r!ace, fuel capacity and 
weight will be necessary if security aga.ins e\·as·on is to be insur ed by any 
other means than by trusting to the good fa ith of con · :-acting parties. No 
state could consent to having the nationals of another power continually 
inspecting all of its manufacturing plants in er to ascertain whether the 
limitations it imposed were being enforced. 

LooPH OLES FOR b ."Y. s :-< 

All these points received the clo est of id ati 
the limitation of Germany s air power and the matt~ ·s 
the final drafting of the techn.ical rules has _ ot yer 
taking rules as drafted and e\·en assuming c n · -c 
stringent character, it appears that there are till 1 

v.--ith reference to 
so complicated that 

rules can prevent airc raft being designed in pea 
installment of larger tanks in war· engine. Cllll he rna 
enabling one of higher power to be rapidly ins:all 
can be increased by the standardization and i.nte: 

camp eted. But 
e · n of a most 

ex: evasion. No 
_"it i t he ready 

i. ·erchangeabte 

other methods and it is not impo sible to ar: · · >il and commercial 
aircraft being designed with a Yiew to ultii:n ~e -ar .::eqci:emer:ts. 

10. For the above reason the commi ee i ag:-eed - a.:: in the present stage 
of development of aviation a univer:sal limi ti b_ i nnn of the char-
acter of commercial aircraf t i impracti able. 

Q UESTIO.:-< OF S Y 

I r. Without e..-ocpressing an opinion as o the :li _ · of 3holishing sub-
sidies for the encouragement of ommer a ~an ::;. ammittee points 
out that such subsidies, direct or indirect can .;: e ~ ~ - t · !luen e on the 
character and number of commercial aircraft ~ re :::or: to !heir war value. 
In fact, subsidies will tend to deere e r:atuo. din;nrent:e between mili­
tary and commercial aircraft and render th latt " e · eadily adaptable to 
war uses. It is necessary, however. to a'::ld ilia :=.uii:-e;:: subs.dies or other 
encouragement are most difficul t to pr eyent an e>en w en acting in good 
faith governments of different natious will e CiE r ent interpretations on 
such encouragement. 

The question of whether subsidies :lie rant n t v.-ill have g reat 
bearing upon development of commercial ir rft ~eneral and will affect 
the future welfare of the nation . T his questi n. merefare can ot be deter­
mined from the point of view solely of the adapt 'li i r war uses. 
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CIVIL AIRCRAFT 

In this discussion a distinction is drawn between commercial aircraft and 
civil aircraft. The latter will comprise all aircraft operated by a sta te except 
those which it operates in connection with its military enterprises. Civil air­
craft will, therefore, include any which are state-operated in the customs 
service, for transporting the mails, the exerci se of its police powers, and 
the like. It is readily apparent that a s aircra ft operate in a medium where 
there are no physical barriers, they can compete in some measure with every 
means of transportation used on land or water. It is there fore possible for 
much of the transportation requirements of any state to be m et by the opera­
tion of aircraft. Such aircraft manifestly a re not dependent for their being 
upon their ability to be operated at a profit. The sta te will decide how best 
it may' enforce its laws, exercise its police power, transport state-owned mer­
chandise or mails, and the means used will be those which are most efficient 
and most economical from the standpoint of the state itself. The cheapest will 
not always be the best, or the most satisfactory. 

CIVIL CRAFT DEFY LIMIT 

The number and the legitimate use of a ircraft by any government for 
such civil purposes will, therefore, be limited only by the estimate placed upon 
the service which they can render and by the consent of the people to raising 
by taxation the amount of money which must be employed for their acquire­
ment, operation and maintenance. 

I3. If the civil agencies of a state use aircraft for police or other pur­
poses that are essentially military in character this class of civil aircraft 
should be discussed under the limitation of military aircraft. 

I4. The number and character of such civil aircraft can be limited only 
by an arbitrary agreement among the states. 

15. It would, again, be utterly impracticable to set up any agency acting 
under authority other than that of a nation itself to regulate the number of 
civil aircraft owned and operated by the state. 

LIGHTER-THAN-AIR CRAFT 

LIMITATION OF NUMBER A ND CHARACTER 

16. The characteristics of lighter-than-air craft are such that limitation 
of number and character presents little technical or practical difficulty. It is 
a peculiarity of these craft that their efficiency is very intimately bound up 
in their size. Small dirigibles have a war value of their own, but it is limited 
and they can not be considered as offensive weapons. For example, a small 
vessel of this kind can not attain any considerable height while carrying a 
useful load, and even if filled with noninflammable gas its vulnerability to 
gun fire at the heights it could reach !preclude its being utilized for such pur­
poses as aerial bombardment. Only in large-sized dirigibles can a useful 
load be carried to a reasonable military height at a fair speed. Limitation of 
size is therefore sufficient to insure that lighter-than-air craft should be 
incapable of offensive aerial action. Moreover, the construction of large 
dirigibles requires large shed accommodation and can not be kept secret; in 
this respect they resemble surface warships. 
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CAN C HECK DIRIGIBLES 

17. It is therefo re possible to re!!ulate their numbers and size by a simple 
system of international agreement and infrin ement of such agreement can 
be read ily detected without a detailed system of controL 

18. The committee is agreed that the pos ibili t ies oi war use fo r large 
dirig ibles may still exist. A lthough in the later ta es of the world war it 
appeared as if the defense had the rna tery over attack in lighter-than-air 
craft, the introduction of larger craft fil led wi th noninBam mable gas and 
carrying their own protective aer oplane- may ag ain penn it bombardments 
being ca rried out by dirigibl es. 

This committee desires, however, to d raw at enti o the fact that dirigi-
bles become increas ingly efficient w ith increase of size. !·\.ny l imit which is 
imposed on the size of commercial di rig ible mu~ s.but the door on the possi­
bility of their development for legi timate civil enterprises. 

L nnTATIO N OF THE 

19. The committee is of the opinion tha · it would be u sele s to a ttempt 
to lay down a rule that civil and comm · a1 ai:rcraf - ould not be used in 
war, as they consider that no nation could deny i eli the value for war pur­
poses of their commercial machines p vided that they are suitable for any 
warlike purposes. It is understood that when - sed they will be manned by 
serv ice persormel of the state and ca.r'D" the pro distil::.!!Ui hin marks, and 
will in fact become war aircra ft; the.i~ u e d s n t th ore require discus­
sion in thi s part of the committee report. 

20. The use of civil and commercial aircra"t in p 
international a ir conven tion which amp _- ds a 
the air against abuse. 

S GGESTS A 

21. This convention 

SUMMAR - 0 

CIVIL A r D 

Great B ri tain, France, 
ovene state and Siam. 

e nuiou- powers and later 
powers who desire to 

23. This committee understands tha.t t1 _ _ -e of this conference is to 
promote peace and to remo>e the _a u-e3 -. WGn:are. I- rnu·t be understood 
distinctly that if the conferen e deaded o th dev lopment o f commer-
cial aircraft in order to retard e developr.;1 · air power the immediate 
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result will be the retarded developm ent o f means of transpor ta tion and com­
munication which will itself, if unrestricted, la rge ly act to bring about the 
same result, the remova l o f some of the causes of warfa re. 

24. This committee is unanimously o f the opinion that in the present 
state of development of aeronautics there is a technical possibili ty of the 
limitation of numbers, character and use of ci vil and commercial a ircra ft 
with regard to their utilization in war; they are, however, agreed that such 
limitation of numbers and especially of character is not practicable, except in 
the case of lighter-than-air craft of above a certain displ acement. 

DECISION UP TO C ON FEREN CE 

zs. As regards the desirability of limitati ons, the committee has touched 
on those factors which must be understood before arriving at a decision. It 
feels it to be a duty to lay great stress upon the following fact which will have 
a decided bearing upon any determination of the proper policy to be adopted : 
Any limitation as to number and character of civil and commercial a ircra ft 
heavier-than-air or lighter-than-air, which is efficacious to hinder their utility 
for war purposes, must interfere disastrously with the natural development of 
aeronautics for legitimate civil and commercial enterprises. To limit the 
science of aeronautics in its present state is to shut the door on progress. It 
is for the conference to decide whether the limita tions which can with dif­
ficulty be devised and imposed are to be adopted at such a cost. 

MILITARY AIRCRAFT 

Note-In the part of the report which follows the word "military" is used 
in its widest sense to denote "pertaining to the fighting services whether 
naval, military or air." 

PRELIMINARY REMARKS 

26. The committee ag reed that before entering upon a discussion of pos­
sible limitation of the numbers of military aircraft, it was desirable that the 
present relative air strength of the nations represented should be ascertained 
and tabulated in a simple form designed to facilitate comparison between 
them. The results of this investigation are tabulated in appendices I, z, 3, 4, 5 
attached to this report. It is remarked that though these forms afford a 
guide to the relative military air strengths at the present day, it is imprac­
ticable to present a complete estimate of a nation's air power, since air power 
is (as has been already shown) intimately bound up in factors other than the 
military establishment. Differences in organization and administration of the 
various national aerial forces are a further obstacle to direct comparison in 
detail; these factors must not be forgotten when studying the statement pre­
sented and must be kept in the foreground of all discussions as to the possi­
bility of limitation. 

As TO NU!M·BER 

. 27. The limitation of number of military aircraft presents from one point 
of view less difficulty than the similar problem in the case of commercial air­
craft. It is obvious that if a limitation on the number of military aircraft is 
agreed upon between nations, it can be imposed by a state without that inter-
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ference with the liberty of citizen wh ich complicates the question of aircraft 
devoted to commercial pursuits. B ut when the deta ils of such an agreement 
are considered, it will be found a ma ter of great difficulty to find a reason­
able ba sis on which the a llotment of rela tiTe stren gth can be made. For 
e."ample : 

(i) The "status quo" can not serve as a tarting point, ince the state of 
development of a ir se rvices differs widely in the case of va rious powers (see 
appendices), and in no case can these services be con idered as complete. 

( ii) The size of a nation's navy a nd a rmy will influence the basis, in so 
far as aircraft a re essential auxiliaries to tho· services. 

r ATIONAL P OLICIES DIFFER 

(iii) National policy wi ll di ffer as bern-e.e nations ; some nations, for 
example, will w ish to have la rge ai r fo rces for coa· t defense where others 
prefer to trust to older method . De·velopment on the lines of the substi­
tu tion of air forces for othe r form o f for e ar e · ely to be considerable. 

(iv) The potentialities o f ai:r forces in polici::1 and garrisoning semi­
civilized or unci vilized countries are as yet ly panially real ized. The num­
ber of aircraft required for such duties " -.jil vary wi. the size and nature of 
the territories to be patrolled and wi th -value p a ed on their services by 
different nations. 

M u s T C o NSIDER G.EOGR..>J>HY 

( v) The geographical position and peculiarities ' a state, the situation 
and strength of its possible enemies, and t: e narure oi a possible a ttack must 
influence the number of aircraft it w11l esi:e to mall:.taln. 

(vi) Different terms of service i o person el wi uence the effective-
ness o.f a ir ser vices and the size o f the - - rre. 

( vi i) The state of development or : ihilici ~ i r civil aeronautics will 
have, as h as been shown above, a dire t b ~:i <r on e n umber of military 
aircra ft which it may be desirab e for a _ ffiai.n:ain. 

The problem of fu1ding a suitabl ra · :>>een the air forces of various 
powers is thus at the present time alma_ i4 u.perable. 

As 

But even should it be pos 'ble ti."'C - e r::1 • • _ ch a limitation would be 
of little value without some limit as ~ e - t of the aircraft. When 
the question of limitation o f nrrva. a..- ::;r t:; w " sidered by the con­
ference it was fou11d ne e sary to Iirci: : e ·• :.a ement o f individual ships 
as well as the total tonnage. In the ahs i s.· 'lar p ovision the limita­
tion of numbers of aircra ft wotL. o ~- r sc:.· in competitive building of air­
craft of greater and g rea ter P w an iz .... m-thods of limitation must 
therefore, attempt to legislate i - - !1",... e:- and charac er. ' 

METHODS OF l..!:Mrr...uro .... -

29. The following meth ds a: be 'ored: 
First. T he limita tion of the nu mber mi1i.tar:· a· r aft. 
Second. The limitation of the mo= oi or e- ower for military ai rcraft. 
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Third. The limitation of the lift tonnage for military aircraft. 
Fourth. The limitation of personnel for military aircraft. 
Fifth. The limitation of military aircraft budgets. 
These five methods may be applied in combination or singly and are con­

sidered in detail below: 
Limitation of the number of aircraft is the most obvious method of limit­

ing the strength of the aviation force, but in attempting to apply this method 
the question of size and type at once arises. It might be necessary to limit 
the maximum wing surface permitted to a single aircraft or it might be 
necessary to prescribe the number of aircraft in each of the type groups, 
such as combat planes, bombing planes, &c.; this question of definition of type 
presents great difficulty. In order to make an effective limitation of the 
numbers of military aircraft to be maintained in peace time by any nation, 
it will be necessary to have a detailed understanding on the following points: 

PRESENTS GREAT DIFFICULTY 

r. On the number and types actually in use by organized aerial units. 
2. On the number and types held in reserve. 
3· On the number and type of engines held in reserve. 
4· On the replacement of planes crashed, worn out, or replaced by later 

models. In the case of obsolete and other planes that are replaced by other 
models it would be necessary to enter into an agreement regarding the dis­
posal of planes so replaced. Otherwise it would be possible to build up an 
unlimited war reserve merely by classifying the planes so held as obsolete, or 
by converting them into civil or commercial planes. 

5· On the limitation of the adoption of new and more powerful types. 
All these points will present great difficulty in an age when aircraft can 

become obsolete in a few months, and when their nature is such that war 
wastage may be as high as 200% per month. 

SECOND METHOD OUTLINED 

The second method of limitation, limitation of horse-power may apply to: 
(I) Total horse-power in assembled planes. 
(2) Total horse-power in assembled engines. 
(3) Horsepower in a single individual plane of a given type. 
This can only be based on th~ cubic capacity of the engines; there will be 

no guarantee that a nation has not discovered a secret which will enable 
greater horse-power to be got out of limited capacity, nor is it reasonable to 
expect any nation to disclose such a secret. The more detailed the limitation 
the greater the administrative difficulty of enforcement, particularly under 
present conditions, when administrative methods are so widely different, and, 
as pointed out in the first part of the report, any enforcement, to be effectual, 
would entail such detailed inspection by a foreign commission as to be intol­
erable to any nation. 

LIFI' TONNAGE PLAN 

The third method of limitation, limitation of lift tonnage, may apply to: 
(I) Total lift tonnage in assembled planes. 
(2) Total lift tonnage in all planes assembled or not assembled. 
(3) Lift tonnage of a single individual plane of a given type. 
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ny method mu t pre umably be ba ed on wioa a r ea and horse-power. It 
has been mentioned that the actual hor e-power may be unknown, and it is 
conce ivable that a nation may di cover a wing shape of extreme lifting 
effic iency and neg lect to disclose the fact. Limitation of lift tonnage may 
therefore be wholly ill usory, and the remark as to in pect:ion made in the 
las t pa rag raph app ly to th is method a1 o. 

P OINT 0 T D IFFIC TIES 

33. The fourth method of limita tion, whether o' the total of orga nized 
personnel fo r war ai rcraft or only of pilot in lhe permanent milita ry estab­
lishment, fa il s by r eason of the di ffe rence in on!anization between different 
states. A na t ion \ ·hich has a epa rate a.i r en-ice ha o in lude in its organ­
ized pe rsonnel those employed in r ecruiting, up ·y. rampa rt. admin i trative 
headqua rters, &c. I n the case of nation \ ·ho-e a·r fo r - are contained in 
their nava l and milita ry forces, supply, ·c.. per ne1 a re incl uded in naval 
and military establishments; a fa.ir compar'-on can n t therefo re be made. 
Moreover the di fference in terms of service. I g o - ort, voluntary service 
or conscri ption, must in troduce incalculable factor- which direc ly affect the 
efficiency o f organized air forces and th size and effi · cy of the reserve. 

F EAR TO CA '£E FRI' 10. 

34. The fi fth method of limitation, limi 'o by m an of limiting the 
budget and thereby controlling the amount oi mo ey tb ay be expended 
annually for aviation, seems simple i. heory, bu• it · s ifficult of applica­
tion. T he various methods of distribu · .g budgetS for material under dif­
f er ent subheads make it impracticable to C. ter:a~ne r c mpare the actual 
sums e-xpended exclusively for aircra 't and e · - 'o · at pre eot fu rther 
complicated by the factor of the rela i"" :1.--c.haE; power of the currency 
of various nations. 

35. Of the five methods of limita · 'on. 
power appears to present the least obj s, •r t 
methods effective, it would be r:ece , . • ( - p 
organize a system of international in. · 
inspection wou ld be almo t cer in o 
cause fr iction ra ther than to insur 
friendly powers. 

b rPRACTICABILITY OF l..n..rrrxr 

36. Obi ections in d:tail to. each s • <> 

advanced above--there IS one 1?Supe. e. 
method, namely the close relaoo 1 whi 
commercia l aeronautics and air power. 
nautics a re strictly limited- and ·• : ~.~ 
report that it i~ 1_10~ practicable , lu:;n: • ... 
excess of the lurut unposed o~ a _e to ~ 
aeronautics to any e-~t~t deSl-ed. . 

Granted a flourishing aeronautical 
type of perishable mil itary aerop " :es 
of the elements of ai r power. Dunn th 
tracted to deliver 100 aircraft -~ d~:r, ~d the u: u­
ized on a similar scale. A oau on s arr p ·er ew1 th 
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by the actual number of civil and commercial a ircra ft in use, but also by the 
capacity of the industry to turn to the manufactu re of military a ircraft in 
large quantities. Limitation of the number of horse-power and li ft tonnage 
would under such conditions prove illusory. This commercial industry will 
further provide a great potential reserve of pilots and skilled techn ical per­
sonnel and will thus discount to a g reat extent any limitation of numbers of 
the personnel of military aviation. 

BELIEVE LIMIT IMPRJ\CTICAllLE 

37· It is the opinion of this committee that the limitation of military air 
power (as regards heavier-than-air craft) is not practicable at the present 
time. Their reasons for this decision are as follows : 

(I) The difficulty of finding a basis for the proportion of aircraft to be 
allotted to the various nations. 

(II) The difficulty of devising technical methods to impose such limita­
tion. 

(III) The difficulty of enforcing such methods. 
(IV) The interdependence between air power and a commercial aircraft 

industry which it is not practicable to limit. 

LIGHTER-THAN-AIR CRAFT 

38. Many of the remarks already made apply to lighter-than-air craft, 
but, as in the case of commercial aircraft of this nature, limitation is both 
possible and practicable. It is unnecessary to recapitulate the argument that 
the military value of a dirigible is dependent on its size, and the size of 
dirigibles and the number maintained can be limited by agreement of a few 
simple rules. Infraction of such rules can be rapidly ascertained without 
detailed inspection. But such a limitation of lighter-than-air aviation forces 
would not effect a limitation of this kind of air power of a nation unless a 
limitation were also imposed on its lighter-than-air commercial activities. 
The line of demarkation between the large commercial airship and the mili­
tary airship is very slight, and a commercial dirig ible would require little, if 
any, alteration in order to adapt it to military purposes. The objections to 
the limitation of the number or character of commercial lighter-than-air craft 
have already been remarked on. 

THE QuESTION OF THE UsE oF MILITARY AIRCRAFT 

39. It is necessary in the interests of humanity and to lessen the chances 
of international friction that the rules which should govern the use of air­
craft in war should be codified and be made the subject of international 
agreement. 

40. The matter has been considered by this committee in connection with 
a draft code of "Rules for aircraft in war," submitted for remarks by the 
committee on the laws of war. The subject appears to the committee to be 
one of extreme importance and one which raises far-reaching problems, legal, 
political, commercial and military· it requires therefore exhaustive discus­
sion by a single committee in which experts on all these issues are assembled. 

The representatives of the United States and Japan on this committee ara 
prepared to discuss the rules submitted from a technical point of view as 
provided for in the agenda under paragraph on limitation of new types of 
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mil ita ry arms, but the representatives of Great Britain, F rance and Italy are 
not so prepared. T hey state tha t the time between receipt of the agenda. for 
the confe rence and thei r date of sailing has not permitted that exhaustive 
discu sion of t he subj ect that wou ld enable them to advance a national view­
po int on a matte r which affects so many a.nd \ra ri ed interests. In some cases 
the national policy has not yet been determined. 

F oR F uRTHER Co)IFER.ENCE 

4 r. This commi ttee recommends therefore, that the question of the 
rul es for aircraft in war be not considered at a conference in which all the 
members are not prepared to discuss so large a subject but that the matter 
be postponed to a further con fe rence \vh.ich it is recommended be assembled 
for the purpose at a date and place agreed through diplomatic channels. 

S uMMARY OF CoNCLUSIONs A.RR.rvEn AT BY TH.£. C o M"M.JTTEE ON 

NUM DER, C HARACTER, AND SE OF ArRCRl'FT 

42. The committee are agreed that among the more important elements 
which influence the power that a nation may e.."\:ert by means of aircraft are 
t11e following: 

(1) The adaptability of its people to aeronautics. 
( 2) Geographic location and characteristics of the territory occupied by 

the nation and its dependencies. 
(3) The ability to produce and maintain aircraft and accessories. 
(4) The amount and character of aeronautical activity outside the mili­

tary establishment, such as commercial and civil aeronautical activities, and 
sport and pleasure flying. 

(5) The size and efficiency of its air establishment for military purposes 
consisting of (a) the active establishm ent including permanent headquarters, 
bureaus, squadrons , schools, technical establishments, depots of material and 
personnel, &c. , (b) the reserve establishment including organized and unor­
ganized reserve personnel and war reserve oi material. 

AnAPTABILm- I s V AlliED 

43. (r) T he adaptability of a nation ·o a onautics. 
Interest of the general public in aero:n:n: - - seems to be inherent in some 

nations ; in others it is dormant or alm -r l.ackin . The confidence of a peo­
ple in aeronautics in general is u:nd tedly :1 factor worthy of serious con­
sideration when estimating the air pc e:r oi that ountry. It is possible that 
a far- seeing government may stimula e the i.:l est of its general public in 
aeronautics by exhjbitions :reneral edu - a! m "Ure , and by the encour­
agement in a financial way of indi\-icka • .s a:r . interested, and thus increase 
the adaptability of it s people to ::ter a :ttics. 

44- (2) Geographic l cation and c..::arac_ ris:·i s of the territory occu­
pied by the nation and its dependencie-

This may be looked an as cl.asely .akin 4;:~ 1). The physical characteris­
tics of a country v..-ill have a considera l e i:1' en on the attitude taken by 
its inhabitants toward aviation. It E ohi us that, while the government 
action may improve the natural chaza.:.t isrics of a country to a certain 
degree, by making aerodomes,. ~-·.it i: -or possib for any limitation of such 
action to be made except by hmrtmg th :o:al amount spent by the nation on 
aviation, a method which has alrea y been s own to be largely ineffective. 
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MANY FACTORS I NVOLVED 

45· (3) The ability to produce and maintain aircraft and accessories. 
The maximum aeronautical industry possible for a nation to build up 

under ideal conditions is determined by ( r) the extent to which manufactur­
ing in general is carried on; (2) by the character of articles manufactured; 
(3) by the manufacturing methods in general, that is, whether articles are 
manufactured by machinery or by hand; (4) the supply and availability of 
essential raw materials. In the manufacture of many articles the raw ma­
terials used and the manufacturing methods are similar to those employed in 
the manufacture of aircraft and accessories. The amount of this class of 
manufacturing carried on in any country is an essential factor in estimating 
the ability of a nation, to produce aircraft. 

LIST ELE.MENTS OF Am P owER 

The ability to expand an ex isting aeronautical industry rapidly enough to 
meet war conditions is one of the most important elements of air power, 
This may be estimated by (I) the number of individuals skilled in the manu­
facture of aircraft and accessories; (2) the number of individuals whose 
training in industries similar to the aeronautical industry forms a basis for 
learning readily and rapidly the special problems encountered in the manu­
facture of aircraft and accessories; (3) the size and condition of the existing 
aeronautical industries and the size and number of manufacturing concerns 
that can readily be converted to the manufacture of aircraft and acces­
sories; (4) the existence of a definite program previously determined upon, 
and the extent to which orders have been previously placed in anticipation 
of an emergency, with a consequent perfection of plans; (S) the amount and 
state of availability of the essential raw materials; (6) the quantity of avail­
able jigs, tools, dies and production drawings for going into quantity pro­
duction of standard equipment. 

INDUSTRY FoRMS RESERVE 

46. (4) The amount and character of aeronautical activity outside the 
military establishment has been exhgustively discussed under the limitation of 
Civil and commercial ain:raft. It · has been shown that this is intimately 
bound up with (r), (2) and (3) above, and that, with the exception of 
lighter-than-air craft of above a certain size, it is not practicable to limit it 
except perhaps by limiting the amount of subsidies to commercial aviation, a 
method which has been shown to be difficult of application and to be other­
wise objectionable. It has also been shown that the limitation of lighter-than­
air craft would have a disastrous effect on aviation. 

47· (S) Existing establishment of aircraft used for military purposes 
and the reserve. 

The size of the organiz.~d reserve will depend upon the size of the military 
establishment and the rate at which members of the military establishment 
are trained and returned to civil pursuits. Any reduction in the permanent 
peace-time establishment will carry with it a consequent reduction in organ­
ized a_nd trained reserves. There is, however, a type of personnel whose civil 
pursUits fit them for immediate service in the air establishment. This class 
is made up by those engaged in commercial and civil aer~nautics and indus­
trial pursuits which require the same trades and basic knowledge and experi-



ARMAMENT CO FERENCE REPORT 0 T AIRCRAFT 2II 

ence as is required in the operation and maintenance of military aircraft. 
This class will not be seriously aHected by any change in the military estab­
lishment. 

RESULTS OF U.MlTATION 

48. Technical considerations have led t he committee to the conclusion 
that the limitation of the fifth element namely, the size and efficiency of 
peace-time air establishments for military purpo es (including the active 
establishment and the organized re erve ), although theo retically possible, is 
not practicable. The committee al o desi res to lay stress on t.he fact that, 
even if such limitation was practicable, it would not prevent the use of air 
power in war, but would only operate to give g reater comparative importance 
to the other elements of air pmver which cannot be limited for the reasons 
given in the report. 

F rnAL Co 'CLUSlON 

N UMDER AN'D C RARAcrER 

The committee is of the opinion that it is not practicable to impose 
any effective limitations upon the numbers or characteristics of aircraft, 
either commercial or military, e."cepting in the single case of lighter-than-air 
craft. 

SE 

The committee is of the opmwn that the use of aircraft in war should 
be governed by the rules of warfare as adapted aircraft by a further con-
ference which should be held at a later date. · 

Respectfully submitted by 
CoMMITTEE oN AmcRAFT. 

For the United States of America- \ illiam A .. Moffett, chairman, rear 
admiral, U. S. N.; Mason M. Pa rick, major general, U. . A. 

For the British Empire-]. F ... '\. Hi_, · . air vi e marshal R A. F. 
For France-Albert Roper capitaine piJo·e :n-iateur, French army. 
For Italy-Riccardo Moizo, colon el, I . A ... 
For Japa.n-Osami agano, captain, L ] . 
Note: The Italian representatn· !Jel.i and desires to place on record 

that one way in which it would b po:;-1We to limit the air power of a nation 
would be by placing a limit upon th b oi pilots in the permanent mili­
tary establishment and con equently a • .. rith the genera l reasoning of the 
report in so far as it is n · contrary t thl- i ·on. 

( igned) CoL. R. M01zo. 
o :Yoizo, Colonel, R. I. A.) 

Washington, D. C., Jan. i I9--· 
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R.a,vlin s, V.. ·o . . . ... . . . . .. .. ... . . . . ... . . . . .. · . . ·. · · · 
Rock Springs, W )o ....... .... . . .. . ... . .. .. . . ..... . 
Salt Lake City, Utah .. ..... . .. .... . ... .. ... .. . . . .. . 
Elko, ev ................ ... ...... . . . .. . ......... . 
Reno , ev .... .. . . ... ................... . .... . ... . . 
San Francisco, Cal. .......................... .. ... . 

230 miles 
2.1-5 miles 
2 15 miles 
134 miles 
106 miles 
I SS miles 
20 5 miles 
235 miles 
190 miles 

Total . ..... . . .. .. .. . .. . ... ...... .. . ......... 268o miles 

Above distances went into effect October I, 192 1. 

PLANES IN SERVICE 

H orse- Mail Numbef' ;,. 
T ype Engine Power Capacity Service 

Remodeled Liberty-12 400 sso lbs. So 
DeHaviland-4's 
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AIR MAIL SERVICE 
Consolidated Statement of Performance from May 15, 1918, to Dec. 31, 1921 

Weather E11-
Forced La11d-Trips C01111tered Mileage Miles Per cent i11gs due to Possible Trips Trips Trips 

Possible Tratwllctl Miles Total 
of per- Mail Cost of Mo11 th (Sc!ted- At- De- Un com- (Sched- with Ferry Miles Carried tempted faulted pict.ed Trips i11 Trips a11d Test Tra velled ;arm- (lbs.) Service ,Jfe-uled) Fog, etc. Clear tiled) Mail GIJCC clta11- Other 

ical Causes 
--- --- --- --- --- --- --- --19 18 

May, 15 days ..... 60 53 7 .. .. 3 1 29 6,750 5,324 1,910 7,234 78.87 4,750 $3,682 .11 2 2 June .. ... .. .... ·· 100 96 4 & o OO 35 65 11,250 10,685 3,470 14, 155 94.97 13,081 9,922.71 4 4 July .. . ... . .... . . 108 106 2 ... . 41 67 12,150 11 ,855 2,746 14,601 97 .57 16,967 10,00 1.46 '1 4 August .. . .. .... . . 109 109 0 .... 17 92 11 ,988 11 ,984 3, 136 15,120 99.96 16,588 9 ,555 .67 1 1 Sep tember . .. .... . 100 100 0 ... . 36 64 10,900 10,900 4,363 15,263 100.00 15,200 9,638.7'1 2 1 October ... . .. . . . . 108 108 0 .. .. 24 84 11 ,772 11 ,617 1,05<1 12,671 98 .68 16 ,788 9,841. 76 2 0 N ovember . .. ... . . 104 102 2 ... . 24 80 11,336 11 ' 118 2,57 1 13,689 98.07 16,854 10,673.68 0 I D ecember . .. ..... 104 91 13 .... 50 54 10,896 8,415 1,400 9,815 77.23 17,778 13,300.46 7 11 
19 19 

!>) .... 
-!'> 

108 J anuary ..... . . .. . 92 16 .... 53 55 11,772 9,653 1,485 11 ,138 82 .00 18, 105 13,741.58 1 5 F ebruary .. . ... . . . 97 92 5 .... 42 55 10,554 9,307 1,675 10,982 88.18 15,489 13,645.16 6 8 March ... . ... . ... 106 102 4 . ... 34 70 11 ,654 10 ,699 136 10,835 92 .59 17,531 13,880.29 5 5 April ..... . ....... 107 105 2 .... 32 75 11 ,682 11 ,105 392 11 ,497 95 .06 16,677 13,516.44 2 7 May* . ..... . .... . 146 143 3 .... 62 81 23,296 22 ,578 819 23 ,397 96.92 26,626 ! 17,715.66 3 9 June . ........ . . . . 160 160 0 .. .. 46 114 30,943 30,835 15,143 45 ,978 99 .65 35,647 30,891.62 4 4 tJuly** .. .... . . .. . 178 173 5 .. .. 59 114 58,909 56,577 5 ,598 62 ,175 96.0 ·1 48,70·l 41,134 .36 7 5 August .... .... .. . 176 174 2 ... . 59 115 58,946 58,022 11 ,073 69 ,095 98.43 56 ,870 40,614 .59 3 6 September .. . .. .. . 172 171 t ! .... 40! 131 57,103 56,308 8,'l28 6-1,736 98.60 55,668 3<!,86 1.53 5 6 
October . . . ... . ... 178 165 14 .. .. 63 101 58,582 50,437 9,093 59,530 86.27 55 ,095 35 ,609.03 11 19 
November*** .... . 177 172 11! .... 54! 82 •18,214 41,757 8,848 50,605 86.61 54,08•1 3 1.1 2 7.58 6 J.l 
D ecember . .. .... . 156 125t JOt .. .. sst 67 48,620 35,788 5,539 41,327 73.61 4 1,2'16 33,909.86 16 9 

1 920 
January .. ........ 156 123! 46 .... 39t 84 48,620 33,952 6,506 40A5B 69.83 43 ,125 52,551.66 16 10 

(13t extra) 
F ebruary ... . ... . . 146 113! 32~ .. .. 48 65t 45,970 32,647 5,5 11 38, 158 71.02 37 ,2<>2 46 ,004.12 4 1 
t tMarch ..... .. .. 210 169 41 38 131 '19,010 37 ,861 9,129 46,990 77.25 42 ,36 1 44 ,785.7 1 12 8 
April ... .. ... . . .. . 208 180 28 9 85 95 48,620 41 ,890 5,99 1 •[7,881 86.16 42 ,066 55,3·l3.40 28 7 
1\>fay .... .. . . . ... . 232 211 21 7 78 133 59,670 5•1,1 38 10,8!l4 64 ,982 90.72 5 1,112 57,00<1.83 17 11 
June .. . .... ...... 260 204 56 17 74 130 71,500 49 ,867 12,596 62,<163 69.7<1 59,005 80,209.43 29 9 
July . .. .... . .. . .. 260 253 7 7 40 213 71 ,500 69 ,140 4 ,862 74,002 96.69 68,401 85,993.59 25 14 
August ....... ... . 368 347 21 19 55 292 79 ,502 73 ,<156 42,567 116,023 92.42 73, 140 73 ,026.93 39 29 
September**** ... . 696 502 194 30 390 11 2 1<13,322 105,847 26,355 132,202 73.84 9 1,150 108,751.76 47 30 
October .... .. .... 750 593 157 57 190 403 154,700 123,27<1 31 ,212 154 ,486 79.68 89,54 1 ~ 123,6 18.68 54 59 
November .. . ... . . 758 575 183 77 230 345 156,076 11 4,750 25,009 139,759 73.50 87,302 121,50 1.1 8 85 69 
December . ... .. . . 884 662 222 105 347 315 178,776 127,306 3,73•1 131,0·10 71.2 1 89,942 131,205.96 89 138 
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AIR MAIL SERVICE- Coutinued 

Ww thu En· 
Trips co twluul Mileage .Miles lo:f.ilcs 

Mo11th Possible Trips Tr·ips Trips Possible Trauel/ed At- De- UIICOIII· Ferry 
(Sched- tempted ja1illed p/eled Trips i11 Trips (Scltcd- willt a11d Test uletl) Fog, etc . Clw r It ltd ) Ma il 

--- ---- - - - - -- - --
1!)3 1 

J nnuary .. . . . .. ... 850 697 153 87 253 444 171,900 132,679 6,930 
February . . . . . , ... 782 660 122 71 310 350 159,238 130;13 1 1 3,22 1~ 

M a rch . ... . . . •... 9 18 871 47 59 351 520 185,652 171 ,593 15,032 
April . .. . .. ... . . . . 884 837 47 36 370 467 178,776 171 ,156 15,79•1 
Ivfay**- . . . .... . 850 8.13 17 20 320 513 .171 ,900 168 ,397 12,8 19 
Jun e"***** .... .. , • 832 82 9 3 10 268 561 168 ,636 166,956 18, 155 
J uly . . . . ... . .. ... 624 623 1 6 65 558 131,450 130,555 18,129 
August . . .. . .... .. 093 689 4 13 129 560 136,97 tl 134-,549 14,883 
September . . . ...•. 6S7 65 1 6 8 180 471 127,706 125,9 111 22, 185 
Oc to bcrt'r***~* . .. 714 707 7 7 166 54 1 140,080 138,759 20,2 12 
Novem ber ... .. .. . mz a:iJ 39 46 285 348 13 1,520 117 ,529 2.5,6 16 
D ecem[lor , . , , . •• . '/2(j 660 66 37 266 394 142,240 125,416 15 ,840 

--- ---- ---
TO'l'AJ,S . •. . . . . l/ i,li84 15,076 1,642 728 5,tl39 9,6404 3,470,655 3,053,026 tJ7 1,994· 

--

*CI.evoloru i-Chica!lo r<lutc Jn a u!jura tcd May IS. 1919. 
**New York-Clevela nd service HJ<Luguratcd July 1, 1919. 
**"'Nqvcmber 9t h, c un dr;y ser vice ou New York- Cleveland and Clevclaud-Chkago routes discontinued . 
****'.fru uscoutin eo t::d serv ice in uug u.rnted September 8, 1920. 

Per cc111 A:f ail Total of per-Miles Ca rried 
Trat•elled f orm- (lbs.) a net 

--~ --- - - -
139,609 77 . 18 84 ,435 
143,655 8 1.90 88 ,1 35 
186,625 92.42 110,11 7 
186,950 95 .73 11 7,778 
18 1,2 16 97.96 ll5,073 
185,091 99.00 105 ,838 
148,684 99.31 77,276 
149,,132 98 .22 84,680 
148,099 98.59 88,'101 
158,97 1 99.05 99 ,057 
.143,145 89.36 93,519 
ltl 1 ,256 88. 17 101, 198 

- - - --- ---
3,525,020 87.96 2,'199,643 

~ 

Cost of 
Service 

s 136,488.6 ! 
1.3 1. ,855 .'13 
152 ,442.2 7 
14 7,890.64 
125,754.74 
127 ,'~7 9. 83 
109,799. 11. 
106.986.98 
102,998 .'1 5 
122,20.5 .51 
11 '1,4 17.83 
11 8,26<).70 

$2,876,845.64 

Forced Land 
i11 gs due to 

Me-
c!ta 11· 
leal 
--

1 17 
82 
M 
79 
72 
57 
34 
32 
).3 
23 
17 
112 

- -
) ,168 

Othe 
Ca us 

--
I ~ 
12 
12 
I ( 
~ 
~ 
2 
3 
2 
2 
7 
4 

- -
1,37 

I 
2 
3 
7 
1 
1 
9 
0 
6 

4 
6 

4 

-

*"'***May 31, 1.921,- L ast Dny 's se rv ice on New York-Washinl! ton route. 
******J une 30, 192 1,- t ast Day's service on St. Lou.is-TwinCitl es D ivis ion. 
--T empora.ry se rv ice fr om E lko to E ly Nevada, inaugurated October 19th. 
t F iight Wash in gton to New York. , prior to J uly reported us two trips on account exchan ge of ma ils a t P hilad elphia, nnd subseq uent to tha t da te non-stOJ) Oigbt.s rePO rted as 

o ne trip. 
ttFlight New York to Cleveland considered two trips (i.e. New York.-Dellefonte a nd DelJcfonte-Clevcland) from March 1, 1920. 



FOREST FIRE PATROL 

(Department of Agriculture) 

Season 1921 

District District No.6 
No.5 Oregon and Totals 

California Washington 

Total No. of fires reported ........... . . 595 653 1248 
No. of fires inside of Nat!. Forests ...... 277 107 384 
No. of fires outside of Nat!. Forests ..... 338 546 &34 
No. of fires reported first by air patrol.. 207 166 373 
No. of fires reported by other agencies .. 292 II2 404 
Unconfirmed fires •••••• 0 •••• •• 0 ••••• 0. g6 320 416 
False fires (logging camps, permits, etc.) ... 55 55 
No. of fires reported by radio .......... 209 482 691 
No. of fires reported on landing ..... . . . 48 171 219 
Communication efficiency .... .. ........ .. . 67.39 per cent ... 
Accuracy of location ••••• 0 •• 0 ••••••• 0. . .. 91.13 per cent . .. 
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NATIO L ADVISORY COM1 HTTEE FOR 
AERO UTICS 

27-- N a ry Building, \1 a hington, D. C. 

0RGAN IZATIO 

Charl es D. \ i\lalcott, Sc.D. , Chairman 
S. W. Stratton, Sc.D., ecretary 
J oseph S. Ames, Ph.D., Chairman Executive Committee 

Major Thurman H . Bane, U.S.A. Charl s F . Marvin, M.E. . 
Rear Admira l Vl . A. Moffett, U.S.N. Maj . Gen. M. 1L Patrick, ·.~.A 
William F. Durand, P h.D. M ichael I. Pupin Ph.D. 
John F . Hayford, C.E. Rear Admiral D. W. Taylor, .S.N. 

Orville Wright, B. 
Executive Officer, G. W. Lewis 
Assistant Secretary, ]. F. ictory 

The National Advisory Committee fo r Aeronautics is the official agency 
of the Government for determining the problems of flight involving applied 
scientific research. In addition to the exercise of its function of supervising 
and directing the scientific study of the problems of flight as required by law, 
the Committee also serves as an advisory committee for the consideration of 
questions of general aeronautical policy. In its last annual report to Congress, 
the Committee made a number of recommendations which ma~T be summarized 
as foflows : · 

The most urgent need for the successful development of aviation at t~e 
present time, either for military or civil purpo es, is the enactment of legis­
lation providing for the Federal regulation of air navigation, including the 
licensing of aviators, aircraft, airways and airdrom s · the airways should 
consist of chains of landing fields providing supply and repair facilities and 
including the necessary meteorolog ical stations observations, and reports. If 
the Federal Government will establish and regulate transcontinental airways, 
as recommended, the committee is confident that air lines for the trans­
portation of passengers or goods will be rapidly established by private enter-
prises in all p~rts of the c~mntry. . . 

The committee emphasizes the Importan e of extending aerological service 
(under the Weather Bureau ) along airways as established, and recommends 
that adequate pro\Tision of law be made for this service, which is so ind.ispen­
sable to the success and safety of air navigation. 

vVhatever may have been the faults or the shortcomin"s of the aircraft 
industry during or since ~he war, the fact remain- that tber"'e must be an ai r ­
craft industry, and that It should be kept in such a condition as to be able 
to expand promptly and properly to meet increased demand in ase of 
emergency. The Government, as the principal con umer, is directly con-
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cerned in the matter, and should formul ate a policy which would be effective 
to sustain and stabilize the ae ronautical industry and encourage the develop­
ment of new and improved types of ai rcraf t. 

Aviation is indispensable to the Army and to the Navy in warfare; and 
its relative importance will continue to increase. Other branches of the 
military services are comparatively well developed, whereas aviati on is still 
in the early stages of its development. The demand for g rea tly reduced 
expenditures in the military and naval services should not apply to the air 
services. The committee recommends that liberal prov ision be made for the 
Army and Navy Air Services, not only that provision be made for the 
maintenance and training of personnel, but also that the funds be adequate 
to insure the full est development of av iati on fo r milita ry and naval purposes. 

Substantia l progress in ae ronautica l deve!opment, whether for military 
or commercial purposes, must be based upon the applications to the problems 
of flight of scientific principles and the results of resea rch. The exact 
prescribed function of the National Adviso ry Committee fo r Aeronautics is 
the prosecution and coordination of scientific resea rch , and, while encourage­
ment may be taken from the progress made, g reater provision for the 
continuous prosecution of research on a larger scale is strongly recom­
mended by the committee. 

The Air Mail Service has demonstrated that airplanes can be utilized with 
certain advantages in carrying the mails, despite the handicap of using 
military types of aircraft, poorly adapted to its work or to any civil or com­
mercial purpose. There are several causes which are delaying the develop­
ment of civil aviation, such as the lack of airways, landing fi elds, aerological 
service, and aircraft prope rly designed for commercial uses. The Air 
Mail Service stands out as a pioneer agency, overcoming these handicaps 
and blazing the way, so to speak, for the practical development of commercial 
aviation. As a permanent proposition, however, the Post Office Department, 
as its functions are now conceived, should no more operate directly a special 
air mail service than it should operate a special railroad mail service; but 
until such time as the necessary aids to commercial aviat ion have been estab­
lished it will be nex t to impossible for any private corporation to operate 
under contract an air mail serv ice in competition with the railroads. The 
National Advisory Committee for Aeronautics therefore recommends that 
provision be made for the continuation of the Air Mail Se~;vice under the 
P ost Office Department. 

The United States has a virtual monopoly of the known sources of supply 
of helium, and these are limited. Experiments have been conducted by the 
Bureau of Mines with a view to the development of methods of production 
and storage, but as yet the problem of storage in large quantities has not been 
satisfactorily solved. Because the known supply is limited, because it is 
escaping into the atmosphere at an estimated rate sufficient to fill four large 
airships weekly;·· and because of the tremendously increased value and safety 
which the use of helium would give to airships, particularly in warfare, 
it is, in the opinion of the National Advisory Committee for Aeronautics, the 
very essence of wisdom and prudence to provide for the conservation of 
large reserves through the acquisition and sealing by the Government of the 
best helium-p;oducing fields . Attention now being g iven to the development 
of types of airships to realize fully the advantages which the use of helium 
would afford should be continued. Such development would give America 
advantages, for purposes either of war or commerce with which no- other 
nation could successfully compete. ' 



1 TION L D ISOR"Y CO 1MITTEE 2!9 

In tran mi t ting the an nual report of the Committee, P res ident H a rding 
endor ed it r commendat ions in the following letter: 

"To th e ongrrss of the n itcd ta les: 

"In complia nce with the provi ion of t he a t of !\larch 3, 1915, establi sh­
ing the l\ationa l \d vi o ry Committee fo r _ eronautic . I transm it herewith 
the seYenth ;)!1nua l report of the commi tee f r the fi cal yea r ended June 
30, 1!)2 1. 

'I think there can be 11 doub that the development of aviation will 
be orne of g r at importa nce f r the of ommerce. as well as fo r 
na !i na l defense. \!\bi le the in a ircraft ha been rerna rk-
abl , the use has n t yet been xtensively developed in Amer ica. This has been 
clue, in the main , t Ia k of wi and nee ary legi lation. Aviation is 
desti ned t make g r eat tr ides, and I b Li · hat • merica it bir thplace, can 
a nd h uld be f rem st in it dev I pmen._ 

'· I therefo re u rg up n the On<Tr h 
r ecommendations of the committee. e fir 
that a bu reau be e tab li sbed in the epa 
tio n a nd de\ elopment of air naYigation. 

" Th e \ 1\ hite House, 
''December 7, 1921. ' 

adYisability of g i\·ing heed to the 
and mo t importan t o f wh ich is 

en of o mmerce fo r the r egula-

\ T.\RRE.,'I G. fiA.RDll G." 



CUSTOMS REGULATIONS 

(Treasury Department) 

At this time there are no custom laws on the statute books relating par­
ticularly to aircraft, and importations of and by aircraft are governed by 
the laws and regulations relating to other merchandise and vehicular traffic. 
Under the provisions of Paragraph 0, Section IV of the Tariff Act of 
October 3, 1913, aircraft and aircraft parts manufactured or produced with the 
use of imported duty-paid materia ls and exported are entitled to a draw­
back or refund of 99 per cent of the duties paid on the imported materials 
used, and that a number oi manufacturers of such articles have been granted 
rates of drawback on the same. 

Airplanes, airships and balloons, imported for the purpose of taking 
part in races or other contests, may be entered under bond for their exporta­
tion within three months after importation, in the same manner as automobiles 
imported for similar purposes are admitted under bond, in accordance with 
the provisions of Paragraph 596 of the Customs Regulations of r9Q8. The 
time for such airplanes, etc., to be admitted, however, will be limited strictly 
to three months and no extension on such bonds will be granted. 

PUBLIC HEALTH SERVICE 

(Treas ury Department) 

U. S. Quarantine regulations provide in general that aircraft operating 
between foreign ports and ports of the United States shall secure a United 
States Consular Bill of Health and upon arrival in the United States, pas­
sengers and crew are subject to inspection by the quarantine officer of the 
port. 

The United States Quarantine Regulations, however, grant exemption to 
vessels plying between "foreign ports on or near the frontiers of the United 
States and ports of the United States adjacent thereto," and this exemption 
applies to carriers, both maritime and aerial, plying between Canadian ports 
and ports of the United States on the international rivers and lakes, likewise 
Mexican ports and American p~rts on the Rio Grande River, also those plying 
?etw~en Havana, Cuba, and Key West, Florida. Airplanes plying between 
mtenor points in Mexico and the United States, however, have to secure 
American Consular Bills of Health and are subject to quarantine examination 
at the port of destination in the United States. 
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IRCR F1 IMPORTS - D EXPORTS 

I MPORTS (U. S .)-C.\LEi\"D. R YEAR I - 0 

A irplanes . . . . . . . ... . . .. . . 
P arts of 

Metal, chief va lue 
·wood, chief va lue 

R ates of 
D uty Qua ·ties 

20'1o 

E XPORTS . ) 

Yalues 

1 ( 0?...8 

I< 70 
6 ~ -, ;, 

D uties 

$3s,6os.6o 

29,254-00 
9,235-05 

Export of previous years will be found in ''Air J Y r B ok 19-I," p. 2S5. 

November 
D ecember 

January· · ·· ··· · ·· · · · · · · · · · · · · -···· · 
F ebruary . .. . ..... .. . - . · · · - · · · · · • · · 
Ma rch . ... . .. . . .. . . .. . . . .. . . .. . . - . · 
April ... .. . . . ... . ... . . . . . . . . . - . . - · · 
May .. . . .... . ... . . . . .. ... . . .. . .. .. . 
June .... • ... . .. . . . . .. - - · - · - · · · · · · • · 
July ..... . . . . ... . . . .... . .. - .. . ·-- . · 
August ... . . . ... .. .. . . . . .. .. · .. · · • . 
S eptember . ... .. . .. . .. .. .. . . . . . .. . . • 
October ... • ... . . . . ... . . . .. · · - • · · · · 
November . . . .. . .. . . . ... .. . . · · · · • · · · 
December .. . ..... .. . . .. . . · . . · · · .. . . 

Total 1921 . .. ... .. . . · · . · · · · · -·- . 

f ., 

r 

-. 

. -

\tal e 
~.ooo 

5 .100 

II 77 ~ 

I ,S,OOO 
15 
-. ..:oo 
ly, -

Airplane P arts 
Value 

$ 906 
29969 

24,999 
:2.1-,2!3 
10,921 
5,486 

37,673 
7,8 7 
2444 

15,005 
3.956 
4,421 

19,173 
I,48o 

157,6o8 



BUREAU OF STANDARDS 
DEPARTMENT OF COMMERCE 

PERSONNEL ENGAGED IN AIRCRAFT WoRK 

Dr. S. W. Stratton .......... Director of Bureau 
Dr. W. F. Hillebrand .. . .. . .. Chief of the Chemistry Division 
Dr. C. W. Waidner .......... Chief of Heat and Thermometry Division 
Dr. G. K. Burgess . .. . ....... Chief of lVIetallurgical Division 
Dr. L. ] . Briggs ............. Chief of E ngineering Physics Division 
Prof. C. A. Skinner .......... Chief of Optics Division 
P. H. Bates ................. Acting Chief of Structural and Engineer-

ing Materials 
E. C. Crittenden ............. Acting Chief of Electrical Division 

The Bureau of Standards co-operates closely with the National Advisory 
Committee for Aeronautics in their research work. The Bureau is equipped 
with two wind tunnels and a third is in process of construction. 

BUREAU OF FOREIGN AND DOMESTIC COMMERCE, 
AUTOMOBILE DIVISION 

(Department of Commerce) 

GoRDON LEE, Chief; M. H. HoEPLI, Assistant Chief 

In the middle of 1921 the Automotive Division was organized within 
the Bureau of Foreign and Domestic Commerce, Department of Commerce, 
to assist automotive manufacturers all over the United States in strengthening 
their position in foreign markets and expanding their activities abroad. 
Among groups of manufacturers represented in the Automotive Division are 
those of airplanes, including seaplanes. Information of interest to specific 
groups of manufacturers, such as the Aircraft Manufacturers, represented by 
the Aeronautical Chamber of Commerce, is communicated to a committee 
established for the purpose of maintaining a contact with the Automotive 
Division. Through association bulletins, this information is being transmitted 
to the members o£ these trade organizations. Data of a confidential char­
acter, such as trade opportunities, wherein the names of parties interested are 
mentioned, are communicated directly in the form of Special and Confidential 
Circulars to manufacturers listed on the "Exporters' Index." 
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AIR L \ SECTIO 

T .HE AD- WORT H B ILL. 

67T H C ONGRESS 2D SES ION 

. 3076 

I N T HE HOUSE OF REPRE El~TATI E 

F ebrua ry 15 I 

Referred to the Committee Q ll I nter s te and For i 

A ACT 

Commerce 

To create a Bureau of Civi l Aeronautics in the Departm :t of Commerce, to 
encourag e an d regulate th e opera6on o · · · aircrait · interstate and 
foreign commerce, and for oth purpos -. 

B e it enacted by th e S e11ate a11d H ouse o Rc · r.: ,. • th• of the United 
States of A m erica j ,. C01~gress assembl d. Tha th etary of Commerce 
be, a nd he is hereby, a uthor ized to estabr h in th Dep ::t.m t of Commerce 
a bureau to be known as the Bureau of \-il • er · 

SEc. z. That the wo rd "ai rcrai t'' a- employee in Llri.s A;:t · hall embrace 
~very type o f flying machine, conveyan , o vehi· Yn or herea fter 
mvented, dev ised, o r developed, whether o r not -
portation of persons or property, or wit ut 

opera ted, or navigated in or tl1rough the air. an 
as employed in t his Act shall embra e all • 
operated by the Army and the avy. 

The term "commerce" when u· ed in 
!ng, or operating of a ny civil ai rcraft in int 
111, over, or through the District of Co1umbi 
reservations, national pa rks, or O\' er any I. 
United States has jurisdiction. 

SEC. 3. That there shall be at the head oi ~· '~:t whe e~ tablisb ed a 
Commissioner of Civil Aeronautics, who - ;::ll e - . ... - ··---ed by the President, 
by and with ilie advice and consent o: the sha..I ece've a salary 
of $6,000 per annum. There shall be · .::Jt · o.id bureau who, 
in addition to ilie usual duties of a hie.i cl 
under the direction of the Secretary, and s ch 
employees as may be required f rom time. to ti::n" 
tions sha ll have been made, and the creta..-:.· 
time, utilize the services of such offic s or e 
or division of the D epartment of Comme ce as 
administra tion o f this Act, or he may ke f 
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such parts thereof as he may deem advisable to create the Bureau of Civil 
Aeronautics or to consolidate such parts with that bureau. 

SEc. 4· That it shall be the duty of the Secreta ry of Commerce, in con­
formity with the provi sion s of this Act to foster civil aviation in every way 
p~ssible and to do all things necessar; therefor, cooperating or consulting 
With all other established governmental agencies, F ederal o r State, and taking 
advantage to the fullest degree possible of the facilities they can offer. This 
shall include the following duties: 

(a) To inspect, in order to safeguard life and property, all aircraft 
before it is used in commerce and certify as to its condition, capacity, and 
safety at the date of inspection, and to make the information contained in 
such certificate available to the public in such manner as he may pre­
scribe. 

(b) To establish aerial traffic rules and regulations for the manner of 
navigating and operating ci vil aircraft in order to safeguard life and property. 

(c) To investigate and recommend air routes. 
(d) To encourage the establishment of landing field s and air stations. 
(e) To make recommendations to the Weather Bureau as to the neces-

sary meteorological service. 
(f) To study the possibilities for the development of civil aviation in the 

United States and to collect and disseminate information relative thereto. 
(g) To investigate, record, and make public the causes of accidents in 

civil aviation. 
(h) To exchange with foreign Governments through existing govern­

mental channels information pertaining to civil aviation. 
(i) To operate and for this purpose to purchase, when appropriations 

shall have been made to do so, such aircraft as the Secretary of Commerce 
may deem necessary for inspecting, licensing, regulating, and controlling the 
operation of civil aircraft, and for determining air routes, landing fields, and 
air stations, Government machines to be used if possible and the consent of 
the department having control of the same can be secured. 

(j) To prepare and maintain a comprehensive survey and inventory of 
all industrial and civil aeronautical resources under the jurisdiction of the 
United States. The Secretary may direct the Commissioner of Civil Aero­
nautics, or any other officer or employee referred to in section 3, to perform 
any or all of the aforesaid duties. 

SEc. s. That for the purpose of making effective the provisions of this 
Act the Secretary of Commerce shall direct the Commissioner of Civil 
Aeronautics to provide regulations, which shall become effective upon the 
approval of the .Secretary of Commerce, for the following: 

(a) Licensing pilots and such other persons engaged in commerce as 
may be required for the public safety and upon good cause the suspension or 
revocation of such licenses. 

(b) The registration, identification, inspection, and certification of all 
civil aircraft in commerce. 

(c) ·The registration, identification, inspection, and certification of all 
civil landing fields or air stations used in commerce. 

SEc. 6. That no civil aircraft shall be used in commerce unless owned by 
a person who is ·a citizen of the United States or its dependencies, and in 
the case of a partnership unless each member is such citizen: Provided, That 
in the case of a corporation or association no such aircraft shall be owned 
by such corporation or association unless the president and board of directors 
or the managing officers thereof, as the case may be, are citizens of the 
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nited S tates and the corporat-ion or association itself is organized under 
the Ia ws of the ni ted ta te or of a rate, Terri tory District, or possession 
thereof, and 75 per cen tu m of the i.ntere t therein is owned by citizens of the 

ni ted tates. 
E'C. 7- That a ll rules and regula tion autho.rized under the provisions of 

this Act ha ll by the direct-ion of the ecretary of Commerce, be fo rmulated 
by the Comm.is ionc r of Civil Ae ronautic- after coo ultation with other estab­
li shed governmenta l agencies concerned and upon the approval of such rules 
and regula tions by the Secreta ry of ommerce they shall be promulgated by 
hi m and shall have the effect of law and be enf cable from the date of 
such promulgf} tion unless otherwise provided therei n. The Secretary of 
Commerce sha ll have the power to su d or revoke uch rules and r egula­
tions and to a lte r or amend the ame and p mul.,.ate new rules and regula­
tions, such a lte ra tions, amend me:n , and new rnte:~ and regulations not to 
tak e effect until at least s ix month _ball ave elap ed, and to take such steps 
as he may deem necessa ry to bring chanrr - to the notice of those 
affected. . 

S EC. 8. That, by the direction of he etary of Commerce, the Com-
mi ssioner o f Civil Aeronautics shall. af er on ul tm rr witl1 other depa rtments 
of the Governmen t concerned e tablish he ndician in order to safeguard 
I if e and property under which per _ons may b carri d and property imported 
an d e..'\{ported in civil a ircraft in com er e., and to p:- s ib the areas within 
which a ircra ft entering the uited -, 1· Territorie · and dependencies, 
or the waters thereof, are to al igh" and e conditi n to be complied with 
by such aircra ft , which shall b come effe rive up n the approval of the 
Secreta ry of Commerce. 

S EC. 9. That the same rights privileges. d atment shall be accorded 
which the country 

machines in such country, 
ots hall app ly to such 

to a li en pilots operating foreign a 'rcr i ' in 
of that a lien e:\.'1:ends to ou r pilo- op ratin 
e.'i:cept that an y prohibition again t o::rr li 
ali en pilots. 

SEc. IO. That it sha ll be unla wful f a:Iy li pilot to guide or con-
trol any a ircraft, wh ile engaged in ommerce, in a manner designed to g ive 
a demonstration o f trick flying or aerial b ti - r to divert the aircra ft 
from a normal fl ight. 

SEc. I I. That it shall be tmlawful t 
ex cept in conformity with the praYs -
r egulations as may be promulgated ur-u n' 

SEC. 12 . T hat any violation of the r Y-isi 
regulation promulgated in coniormity 
fine not C..'i:ceed ing $soo or by impri­
months, or both. 

a y civil aircraft in commerce 
i_ _-\., t and such rules and 

ereto. 
i thi- A t, or of any rul e or 
. shall be ptmi hable by a 

a t rm n t exceeding six 

SEc. 13. T hat the Secretarv of o tch a_sistants as he may 
designate shall have power to ~ondu • he ~ir. . r ·ubp na witne · es, to send 
f_or documents and other pape s, to a ..,., · i·ter atlr. and to take such tes-
tunony as may be necessary in de erminin_ e qualiticati us of individuals 
for licenses o r registration certiii a es o era ·e ail-craft or in the suspen-
sion or revocation of such licenses · certiii ates, or to enable 
him, or them, to make effective any of the ro•- ;,on f this Act, or any 
rule or regulation promulgated in 1i": therewith. 

SEc. 14- That the Seen~ ary oi L me.:-ce is autho rized to fix the fees 
and charges for such inspection, regi_rra·i n. and llcensin authorized by this 
Act to cover the cost thereof, whi h fees arges shall be collected by 
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the Secretary of Commerce and covered into the Treasury of the United 
States to the credit of miscell aneous r eceipts. 

SEc. rs. That for the purpose of encouragi ng the development of civil 
aviation in the United States, full cooperation shall be g iven by the Secre­
tary of Commerce to the owners or operators of civil a ircraft, and that the 
Secretary of War, the Secretary of the Navy, the Secretary o f the Treasury, 
the Postmaster General, and the Secretary of Commerce may , in cases of 
emergency, sell to ·any owner or operator of civil a ircraft landing on an air 
station or landing field under their respective jurisd ictions, aviation fuel , oil, 
supplies, and provide necessa ry mechanical se rvices of an emergency char­
acter, under such regulations as th ey may app rove and promulgate for their 
respective se rvices. 1 he proceeds from such sales and se rvices shall be 
deposited in the Treasury of the U nited States to the credit of the appropria­
tions involved. 

SEc. r6. That the Secretary of Com merce sha ll publish annually a bul­
letin setting forth all licenses issued o r revoked, together with fi eld reports 
of all flying activities, accidents, and fi eld and route data, under the control of 
the bureau. 

SEc. 17. That the Commissioner of Civil Aeronauti(:s shall annually, at 
the close of each fisGal year, make a report to the Secretary of Commerce, 
givi11g an account of all moneys received and disbursed by him and describ­
ing the work done by the bureau, and the Secretary of Commerce shall trans­
mit such report to Congress with the annual report of the Department of 
Commerce. 

SEc. r8. That all salaries provided herein and all expenses incurred under 
the provisions of this Act shall be paid out of such money as may be appro­
priated therefor by Cong ress, and such appropriations as may be needed to 
carry out the objects and purposes of this Act are hereby authorized. 

SEc. 19. That the Secretary of Commerce be, and he is hereby, authorized 
to make such additional rules and regulations as may be necessary to carry 
out the provisions of this Act. 

SEc. 20. That if any portion of this Act be declared invalid , it shall not 
affect any of the other portions thereof, which other portions shall continue 
in full force and effect. 

SEc. 21. That this Act shall take effect immediately, and all Acts or parts 
of Acts inconsistent herewith are hereby repealed. 

Passed the Senate F ebruary 13 (calendar day, February 14), 1922. 
Attest: GEORGE A. SANDERSON, 

Secretary. 

WARNING ISSUED BY NATIONAL VIGILANCE COM­
MITTEE, ASSOCIATED ADVERTISING CLUBS OF 
THE WORLD, H . J. KENNER DIRECTOR, CON­
CERNING PROFESSIONAL PROMOTERS OF AIR 
TRANSPORTATION COMPANIES 

[New York, Feb. II, 1922] 

It has come to the attention of the National Vigilance Committee that 
v~riou~ professional promoters are active in many sections of the coirntry, 
etther m the sale of shares in air transportation companies, promising large 
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returns to investors, or setting up machinery which ,.,· ill enable them at 
some later da t to sell interests in uch companies. 

I n some in tances promoters ba'> e gathered a round them men of some 
aviation experience, who have thus far enjoyed good repu ations, and have 
'v ith the names of these men and their pa t. aviation e..'i:1Jerience bought or 
borrowed respectability to create confidence wi bout. which the professional 
promote r is lost. 

In other instances, promoters have fo rwarded their plans for separating 
a gu llibl e citi zensh ip from its sav ing by the hurrah method of trading upon 
the communi ty spirit of cities e licited to provide station sites and franchises 
that will "1 ut them on the air tran portation map and inspire the e.my of 
some less fortunate ri val city. This may lead to the appointment of an 
"aeronautics committee' of the Chamber of Commer e to work for the 
coming of ships o f the air,- a fo rm of recognition \Vhich amounts to en­
do rsement. vVith news items in the local pre s this provides the "set-up" 
upon which promoters' agents will cash in when stock-selling time rolls round, 
as it inevitably does. 

Promoters of th is type are as bold as they are resourceful. r ot only do 
they fair ly ooze "facts and figures" about aeronautics of which the ' prospect" 
knows nothing and which are used to misl ad, but also they snare his savings 
by firing hi s imagination with the romance and g lory of this new art and 
industry which nationa l defense has brought so prominently to the fore. 
They intimate that Chambers of Commerce are fuJancially backing their 
efforts ; that rich capita li sts a re adva.ncinrr all the money needed to do 
preliminary organization work; that profi table contracts with the Post Office 
Department and the Express Companies are practically in their pockets; 
and they talk g libly of "government cooperation,' and "official connections." 
These, and many othe r representations which dazzle e\ en skeptical City 
F athe rs, have in them more of deception and fraud than of truth and 
honesty. 

Some of these promoters, bolder perhaps and more versed than others 
in the art of large-scale fakery, claim to po se s planes, often juggling with 
the names of famo us designers in a way o impress the layman. Such pro­
moters may even have a plane or two--built to order, of course, for stock­
selling purposes-but not fitted for re:i<rht and passenger carryina service at 
a profit. In this con.nectjon however it sho be remembered that promoters 
who have attained the rank of ''professional- o not make the mistake of 
having no goods to show when they laun :1 si.! --selling campaign. P andolfo 
built motor cars at 'Pa -Town-on- the-_ i·sis_ "ppi"' and the fraud ulent Emer-
son Motors Company of ew York had r factory. 

Commercial aviation has a bri A:nerica. But it is a future 
which must be realized b:y_ th~ sane, men in industry and finance. 
There is no need to rush tf.. Ha_ e meac • was· It means public confidence 
undermined by unrealized h o_f pr inve.tor . vVildcatters who 
would sell huge issue- of stock .v1· ear to the investing public 
that it takes a l?ng c:.?:::nce on ~ en this undeveloped fie ld of air-
travel are certam to m]u;e. musly \"el pment o: the industry. 

Such promoters are .m m_ ere or r -e_. . ey are not entitled to public 
confidence. They have lrt tle t? los bu· e.tr me. Their gains roll high with 
the sale of. stock, out <?f _which ey -e ~ar~ th sel\-e richly, not only by 
means of liberal corrumsswn on _the - .e ot to - but by organization and 
preorganiza t.ion expenses and ' n u.s ther remunerative ' costs" which the 
"investors" and not the promoters pay. 



228 AIRCRAFT YEAR BOOK 

Furthermore, even honest air-transportation projects, from the viewpoint 
of investors, must necessarily be considered in the extremely speculative class 
until there is adequate Federal legislation regulating travel by air. No such 
legislation exists now and until it is enacted the public had best refrain from 
attempting flyers in such ventures. The enthusiasm and energy which Cham­
bers of Commerce may devote to putting their communities "on the air map" 
can find safer and more profitable exercise than through advancing the plans 
of the air route promotor who has scant respect for legal safeguards and 
regulations. It is desirable that municipalities set aside landing fields for 
public use but they should be wary of extending exclusive privileges to stock­
selling schemers. 

Commercial aviation-the great, new development in transportation-is 
being put forward soundly -by men of experience in aeronautics and the au­
tomotive industry who have their feet on the ground. It should not be per­
mitted to become a means by which weavers of fantastic schemes may enrich 
themselves at the expense of a public whose admira tion and enthusiasm for a 
marvelous development make tliem easy victims for persons of predatory 
instincts. 

To prevent exploitation of the credulous public and consequent vital injury 
to an important, promising industry, honest business men and reputable pub­
lications are urged to act: 

First :-By following the advice: 
"Before you Invest-Investigate." 

Second :-By reporting doubtful schemes to 
the National Vigilance Committee, 
no West 40th Street, New York City. 
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NATIONAL AIRCR .FT _>DER\• RITERS' A SSOCIATION 
13 Park Row, New ·ork City 

OFFtCERS 

Edmund Ely (JEtna Life) .... . .. ... . . President 
E. tockton _1artin (Home) ... . .. .... . Secretary-Treasurer 
Ambrose Ryder ( r .A.U.A.) ........... Manager 

The National Aircraft Underwriters' Association is composed of twenty­
ni11e in urance compan ies who are either writing aircraft insurance or in­
terested in it one way or another. 

Prior to the Spring o f 19r9 no special aircraft policy form had been 
adopted. Coverage was extended by applyi.ng riders, to the ~"istiog forms of 
a utomobile or fire policies. The underwriters of the 'arious companies 
soon felt the need of an intercbru1ge of ideas and information to assist them in 
properly classifying the hazards involved. For this purpose there was formed 
in 'fa rch, rgzo, an Association of underwriters who adopted the name 
"National Aircraft Underwriters' A sso"ciatioo." The objects of the Associa­
tion as outlined in the orig inal constitution are: (r) To serve as a medium of 
exchange of information. (2) To supervise and recommend the adoption of 
suitable policy forms and endorsements. (3) To ilwestigate class and general 
haza rds and to procure and compile information and statistics concerning 
losses and their causes and to devise, advocate and promote all reasonable 
and proper means of eliminating or reducing the hazards against and to pro­
mote intelligent under standing. 

Since formulation of the constitution, the activities o-f the Association have 
been broadened to include: (1) Preparation of model specifications for 
hangars and landing fields, which are available to municipalities and private 
corporations. (2) Inspection of aircraft and factory production methods 
(through the Underwriters' Laboratories, Inc.). (3) Compiling accident 
data. (4) Analysis of accidents with view to measuring and placing the 
hazard. (5) Cooperation with the Bureau of Standards in fixing standards 
for material, manufacture and operation. (6) Cooperation with the C oder­
writers' Laboratories in registration and classification of aircraft and pilots 
and the compilation of an Aircraft Register. (7) Compilation of e-"q)erieoce 
and formulation of rates and coverages. 

Various forms of coverage available at present are Fire, T h 1, C lli·'on 
(Land planes) ; Windstorm, Cyclone or Tornado (Land planes ) · Fli"''"'t C i­
sion (Seaplru1es); Mooring perils (Seaplanes ). 

In order to make this insurance available to the a>erage user oi air raft 
the insurance companies have endeavored to keep the rat " as low as p · ihle. 
The rates are necessarily high, but high as they are, the bu3in - S ha- b en a 
losing one so far, and several insurance companies have "red alt •tber 
from the field. It is expected however that the inentabl de\-cl pment of 
aircraft rules and Federal regulation will ultimately put he ·-craft insurance 
business on a sound basis at attractive rates. 
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COLLEGES AND SCHOOLS OFFERING COURSES IN 
AERONAUTICS 

Armour Institute of Technology, 
Chicago, Ill. 

California Institute of Technology, 
Pasadena, Cal. 

Cornell University, Ithaca, N. Y. 
Indiana University, Bloomington, Ind. 
Massachusetts Institute of Technol-

ogy, Cambridge, Mass. 
Purdue University, Lafayette, Ind. 
Rensselaer Polytechnic Institute, 

Troy, N.Y. 

Research Univlersity, Washington, 
D.C. 

Stanford University, Stanford, Cal. 
State University of Iowa, Iowa City. 
University of California, Berkeley. 
University of Detroit, Detroit, Mich. 
University of Illinois, Urbana, Ill. 
University of Michigan, Ann Arbor. 
University of Wisconsin, Madison, 

Wis. 

Those desirous of taking actual flight instructions are advised to apply to 
the nearest member of the Aeronautica l Chamber of Commerce of America, 
Inc. Addresses may be found in the Commercial Section of the Appendix. 

LANDING FIELDS FOR AIRCRAFT IN UNITED 
STATES, DECEMBER 31, 1921 

State 

Alabama . . .......... . 
Arkansas .. .. . .. .. . .. . 
Arizona ............. . 
California ........... . 
C-olorado ........... . 
Connecticut .... . .... . 
Delaware ..... . ..... . 
Dist. of Columbia ... . . 
Florida .............. . 
Georgia ............. . 
Idaho ............... . 
Illinois . . . . .......... . 
Indiana .... ... ... . . . . 
Iowa .......... . .... . 
Kansas ............. . 
Kentucky ........... . 

(From U. S. A ir Service) 

F ederal 

2 

I 

3 
9 

I 

2 

4 
6 

4 
I 

2 

2 

U11i mproved 
Munic·ipal Commercial Facilities 

I 

2 

IS 
4 
I 

12 

8 
2 

3 
3 
2 

3 
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3 
I 

34 
9 
5 
I 

10 

6 
I 

9 
I4 
8 
6 
2 

37 
29 
IS 
91 
23 

6 
2 

4I 

35 
22 

I24 
29 
22 

30 
8 

Total 

43 
31 
20 

I49 
36 
13 
3 
2 

67 
55 
25 

140 
47 
34 
41 
II 
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Unimpi"oved 
State Federal M·unicipal Commucial Facilit ies 

Louisiana . ... . . . .. . . _ 2 

Mai.ne .............. . 
Maryland . . . . . . . . . . . . 4 
Massachusetts . . . . . . . . 4 
~lichigan . . . . . . . . . . . . 2 

Minnesota . . . ....... . 
1 fissouri ..... .. ... .. . 
Miss issippi . .... .. ... . 
11ontana . . . . . . . . . . . . . I 

Nebraska . . . . . . . . . . . . I 

Nevada .... ... .. . . . . . 
New Hampshire ... . . 
New J ersey . . . . . . . . . . 3 
New Me.-,;co . . . . . . . . . 2 

New York . . . . . .. .. . . 6 
North Carolina . . . . . . . 2 
North Dakota .. .. ... . 
Ohio . ... . .... . . ... ... 3 
Oklahoma . . . . . . . . . . . . I 

Oregon ...... . . .. . .. . 
Pennsylvania . . . . . . . . . 4 
Rhode I sland . . . . . . . . . I 

South Carolina . . . . . . . I 

South D akota . ..... · .. 
Tennessee . . . . . . . . . . . . I 

Texas . . . . . . . . . . . . . . . I2 

Utah ...... ... ... .... . 
V~rn;o_nt .... . ...... . . 
V1rgtma . . . . . . . . . . . . . 2 

Washington . . . . . . . . . . 3 
West Virginia . . . . . . . . I 

Wisconsin .......... . 
Wyoming . . . . . . . . . . . . . . I 

Total 95 

2 

2 

5 
4 

s 
2 

2 

I 

7 
8 
I 

2 

6 
6 

I 

I 

8 
3 
2 

I 

2 

4 
s 

I37 

2 

3 
I 

II 

9 

3 
I 

10 
2 

2 

3 
I 

9 
I3 
8 
9 
3 

IO 
I 

2 

5 
I 

3 
4 
9 
I 

7 
2 

IS 
II 

13 
ZJ 
44 
32 
42 
21 

s6 
II 

1 2 

4 
6 

20 

49 
IS 
20 

I9 
6o 
19 
34 
IO 
8 
3 

22 

139 
13 
4 

I.I 

29 
I2 

231 

Total 

21 

I4 
r8 
42 
57 
40 
Sl 
21 

45 
17 
IS 
6 

20 
31 
go 
21 
21 

33 
8o 
33 
47 
15 
19 
4 

z6 
I64 

17 
9 

32 
41 
14 
40 
20 

<.Reports from 125 operators, made to the Aeronaatical C!umbe!' i ommerce, sh.<>W 
that m 1921 there were 146 a ir ports available. Thin:y oi th<:se were seaplaoe bases. 
Of the 146, s ixteen were publicly owned or controlled. ) 



CHRONOLOGY OF AERONAUTICS 

JANUARY I-DECEJIIBER 31, I92I 

(For Earlier Chronologies, see "Aircraft Year Book," 1919, 1920 and 1921) 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 
Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

I 

I 

I 

I 

3 

7 

10 

IS 

I7 

20 

23 

2S 

26 

4 

12 

22 

2~ 

* See amplification at close of chapter. 

·Flying Boat mail service established by War Department 
.between large towns in Philippines. 
U. S. Navy Seaplane, N .C.-s, makes non-stop fli ght with 
6 persons from San Diego to Magdalena Bay, 702 mi., 
in 9 hrs. IS min. 
!British Air Ministry authorizes subsidies of £6o,ooo for 
civilian aviation I92I-1922. 
Wright Aeronautical Corp. changes name of improved 
American Hispano motor to Wright Engine. 
New Zealand establishes Air Mail Service modeled after 
IV. S. Air Mail. 
'Aeromarine Engineering & Sales Co. is made distributing 
agent for $4,ooo,ooo worth of U. S. Navy surplus aircraft 
and engines. 
New 700 h.p. W. motor, 18 cyl., is tested by Army Air 
Service at McCook Field, Dayton, Ohio. 
Twelve Navy F.-s-L seaplanes compl ete 3200 mi. fli ght 
from San Diego to Canal Zone, Panama, with 9 stops, 
in I7 days. 
Aviation Units, Minnesota National Guard, recognized by 
War Department. 
President of France acquires airplane for official tours. 
Aviation Meet at Marina, San Francisco, 2S planes par­
ticipating. 
Committee on Law of Aviation, American Bar Associa­
tion, files initial report on necessity for aerial law. 
Letter mailed in Los Angeles Jan. 24 is delivered by Air 
!Mail in New York 48 hrs. later, less than half the time 
;required by train. 
Fifteen D.H.-4-B. bombing planes from Mitchel Field, 
<Army Air Service, "raid" New York City with smoke 
.bombs. 
:First American N ational Airway-Washington, D. C., to 
Dayton, Ohio-is opened by Army Air Service at Bolling 
_F ield. 
Sergt. Encil Chambers makes parachute jump, 22,200 ft., 
F ort Sill, Okla. 
J ack Knight and E. M. Allison, mail pilots, fly mails from 
San Francisco to New York in 33 hrs. 20 min., Knight 
flying at night from North Platte, Nebr., to Chicago. 

23~ 



F eb. 24 

Feb. 25 

Feb. 25-

Mar. 4 

Jar. 9 

Mar. IS 

Mar. 16 

Mar. I7 

Mar. 23 

Mar. 2.)-

Mar. 26-

Mar. 26 

i\far. 27 
Mar. 28 
Mar. 31 

April 7 

April II 

April II 

April 12 

April 13 
April 15 

April 17 
April r8 

April 18 

-ov . 30 
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Lt. W. D. Coney, U. S. S. completes tra.nscontinental 
flight from an Diego, Cal, to Jacksonville, Fla., 218o mi. 
i11 22 Ius. 27 min . 
. eromari.oe Ainvays n -pa enger fi}ing cruiser Ponce 
de L eon completes ervice facilities urvey of Eastern 

t.lantic Coast ew York- 1Iiami, Fla. 
International Confere11ce, Air Transport Companies, held 
at Brus els. 
·u. S. rmy Air erv:ice bu •s semi-r i<>.d dirigible Roma 
from Italian GoYt. for $....?()(),000. 
F ive men make parac.hute jump imultaneou ly from one 

rmy ir "ervice plane at Mather Field, Cal. 
Two J .L.-6 (Larsen) mono lan s ith skiis complete 
long exploring fli ht 1 om P ce Riv r to Great Slave 
Lak , lber . Can. 
U . . P ublic H 1 b aerial survey of water 

Dean Ivnn :::.. 
Sula to T oc:mtin, .u.•.hlol''"'' 
Airplane, c~ . out ~-

pens Clearwater- · 

itbin IS ft. by 
i1", F la. 

• • e · • ork atl. Guard. 
d, '.F. 

·ith detachment 91st 
oi cyclone area 

i\' aldorf-Astoria, 

en.tative J ulius 

ongres , recom­
of av-iation in the 

rt:'Q"Uia~on and en-

: :1t :Jonaco, Italy. 
d in aerial survey, 
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violent ear thquakes in A rgentina and 01ile, being the 
only means of communication in devastated areas. 
Secretary of the Navy and other officials witness launch­
ing of first Ae romarine Navy civilian fl ying boats on 
Potomac Ri ver at V/ as hington. 

,'Lt. Col. T. C. Turner \v ith two U. S. :Marine Corps 
D.H.-4-B. planes arri ves back in Washington, D . C., afte r 
4842 mi . round trip fli ght to Santo Domingo. 
First Air Sqdrn., U. S. Marine Corps , completes photo 
mosaic map of Dominican R epublic coastline. 
Resolution submitted to Chamber of Commerce of U. S. 
at Atlantic City convention by National A ircraft Under­
writers Assn., urg ing aerial code. 
Foster Russell Aviation Co., Spokane, W ash., makes 
20,000-mi. fli ght, visiting 75 towns and carrying 2000 
passengers. E xpedition made to adver tise 30 Spokane 
manufacturers in the "Inland Empire." No accidents; no 
forced landings. 

·Giovanni Ancillato flies over Peruvian Andes, 16,ooo ft. 
alt., in Ansaldo. 
Organization of 1st Provisional Air Brigade, U. S. Army 
Air Service, Langley Field, Va. 
Lt. J . A. Macready and Roy S. Langhan in Packard 
Lepere biplane make record two man alt. fli ght, 34,150 ft. 
(indicated) over McCook Field, Dayton, Ohio. 
S. V . A. Ansaldo flies N ew York to Chicago in 70 hrs. 
Army Air Service holds annual flying meet at Mitchel 
Field, L. I. 
Ten American members of Kosciusko Sqdrn. decorated by 
President of Poland for services in Bolshevist campaign. 
French Committee on Aeronautics Propaganda announces 
prize of 1,ooo,ooo fr. ($7o,ooo) for best airplane motor. 
Aviation Club House of Aero Club of America opened 
at Curtiss Field, L. I. 
U. S. Air Mail Service celebrates 3rd anniversary. 
.Secretary of the Navy, sixty-two Senators and Congress­
men take flights and watch photog raphs taken in the air 
·and printed within 18 min. while planes are in fli ght. 
Ralph Upson and C. G. Andrus win National Balloon 
Race, Birmingham, Ala.-Stuart, Va., 425 mi. 
Fred Lemon makes record low altitude parachute jump, 
ISO ft., at El Reno, Okla. 
New York-Washington Air Mail Service discontinued by 
lack of appropriations. 
Aeromarine Airways transports 1044 passengers with 
baggage and mails between Key West and Havana in 6 
months. Starts intercity flying boat service at New York. 
U. S. Weather Bureau starts daily flying weather bul­
letins. 
N'ational Aeronautical Congress at Turin, Italy. 
Lt. Alex. Pearson, U. S. A. S. makes aerial survey of 
Grand Canyon of Arizona. 
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Fir t ergeant Luis Barrufaldi, an Argentine, breaks 
ourh . mcrican altitude record, a tending 24,272 feet. 

Lt. R C. 1offat, . . A. ., wins Hamilton Memorial 
Trophy Race, Hartford, Conn.- pringfie d, Mass. 
George i.r ch reac.hes a lt. 32,153 ft. in I ieuport, in 
France. 

fooring .Iast for a irsh ips operated in Pulliam, England. 
. Marine orps av-iators make aerial survey o f 

Haitian oa tline. 
German ubmarine U.-II7'' unk by bombs dropped by 
1 avy F.- -L. plane in 1 t aer· N'arinre demon tration 
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aille , F ranee in a -ieuport. 

Radio fog i uats es ahli'<bed on • · ami 
. . . '"I o '0-" radio-con troll 

and Marine o bomb 
phase aerial warfare d 

airo-Ba dad air ron-
Force. 
Eddie Hubba d CLJ pie: - fin· 
;v ith 100 per efii · 
let ers between ea<. 
F ren h aeria: ansp 
blanca, l\lorocco. 
Three Army • ir 
patrol and reli ve fl. ed G;s:-...: t. 
Royal Air Force Pcr eant a 
Photographs Carper;tier-D·.-n.u._,.,. 
m an ranc1 o hrs. -
N. J. 
Prof. Ba 'ley \\~illis, p-,-· 
America m ·es aer~~ :! 

line of earthquakes o 
Range. 
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German D readn aught " Ostfr iesland" sunk by A rm y bomb­
ers in sth phase ae ri a l wa rfa re demonstra tion. 
Annual meeting and electi on o f oflicc rs .1\1anu f acturers 
Aircraft Association, so r F ift h Avenu e, N ew Yo rk. . 
;Brig. Gen. \Vm. M itchell lead s 17 bornb ing planes 111 

'" ra id" over New Yo rk. 
A viation Meet a t Denve r , auspices Colorado Aero Club. 
E duardo O livero makes South A meri ca n record a lt. fli ght, 
26,240 ft., ove r Sao P aulo, Argentine. . 
First cross-country fl ight s with g lid ing ( motorl css ) ai r­
planes . D r. K lempercr soa rs fr om vVa sse rku ppc to Gc_rs­
feld, Germany, s mi., ri sing 400 ft. abo ve s tar ting p~mt. 
U. S. Navy a irship hangar completed a t Lakehurst, N.J. 
E rection of mooring mast sta rt ed . 
Secreta ry of vVa r prohibit s s tunt fl ying over towns. 
sooo cata lpa trees nca r Troy, O hio, success fully sp rayed 
from airplane in IS min . 
. DeBriganti wins Schneid er Maritim e Av ia tion Cup at 
Venice, Italy, in Macchi fl ying boat. 
;Gallaudet Aircra ft Corp. compl etes multipl e eng in e drive 
and geared propeller sys tem a t Eas t G reenwich , R. I. 
U. S. Air Mail Service completes wireless communica tion 
system New York-San Francisco. 
Loening Monoplane Jily ing Y aclzt makes alt. record fli ght 
for hydro-airplanes, I9,SOO ft. , with 4 persons, over Port 
Washington, N. Y. 
Dirig ible airship Z.R.-2 ( Brit ish R.-38) collapses in flight 
over Hull, E ng., 44 officers and men of Royal Air Force 
and American Navy lost. 
Bill 2448 introduced into S enate by S enator James W. 
W adsworth, Jr., to create a Bureau of Civil Avia tion in 
the Department of Commerce. 
American Bar Association recommends Federal aerial leg­
islation. 
U. S. Marine Corps planes locate entire hidden "moon­
shine" village on Atlantic Coast. 
Sadi Lecointe wins aviation Grand Prix at Breavia, Italy, 
I86.4I mi. in I hr. I3 min. I9 sec. 
'Martens in Germany makes new gliding record with 
motorless plane, remaining aloft IS min. 40 sec. 
Des Moines, Ia., business men purchase air mileage 
books for Io,ooo miles of travel by plane. 
Benedict Crowell elected President Aero Club of America, 
succeeding Myron T . Herrick; H. E. Hartney elected 
Executive Secretary, succeeding Maurice G. Cleary. 
A~romarine Navy 1-I.S.-2 returns to New York after 749I 
mi. round trip flight to Chicago, via St. Lawrence and 
around the Great Lakes. D. G. Richardson, pilot. 
C_apt. F . E. Guest, British Secretary of State for Air, 
VISits U. S. 
Capt. P aul Armbruster Swiss aeronaut, wins Interna­
tional Gordon Bennett 'Balloon Race, from Brussels to 
Lamby Is., Ireland, 5IS.I4 mi. 
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Sadi Lecointe makes speed of 330 km.p.h. (204-6 m.p.h.) 
in N ieuport, near Paris, France. 
Aeromarine Airways H. S.-2 flying boat President Zayas 
arrives in Havana, Cuba, from New York, in 19 hrs. 
flying time. 
U. S. Army-Air Service completes aerial warfare tests 
against U. S. S. "A labama" in Chesapeake Bay. 
Aeromarine Airway r r-passenger flying boat Sa11ta 
_Maria arrives at New Orleans after 9000 mi. flight from 
Havana to New York, Montreal, Detroit, Chicago, Mem­
phis, carrying total of 2000 passengers. 
Lt. J. A. :Macready, U. S. A. S., makes world's altitude 
record , indicated 40,8oo ft., true alt. above sea level 
37,8oo ft., a t :McCook Field, Dayton, Ohio, in same Pack­
ard Lepere biplane with supercharger in which Maj. 
Rudolph Schroeder made former world's record of in­
dicated alt. 38,r8o ft. and corrected or true above sea 
level 33,000 ft., over Dayton, Ohio, February, 1920. 
·u. S. Ordnance Bureau tests 4300 lb. aerial bomb at 
:Aberdeen, lVId. 
47 Army Air Service planes during forest fire season 
1921, operating from Pacific Coast bases, discover 832 
forest fires in 396 patrols, flying 148,II3 mi. over area of 
7,230,459 sq. mi. National Parks. 
Aerial torpedo plan:, radio controlled, is tested, Long 
Island to Pennsylvama. 
Georges Kirsch wins Deutsche de Ia Meurthe Cup Race 
at Etampes, Fr., flying 186 mi., 3 turns, in 69 min. 55 sec.; 
average speed 173. m.p.h. 
U. S. Marine Corps planes complete five days maneuvers 
with East Coast Expeditionary Force at Wilderness Run 
Va., making 204 flights, 10,500 mi. flown. ' 
].L.-6 (Larsen) armored monoplane with 30 machine 
guns, exhibited at Bolling Field, vVashington, D. C. 
Loening Monoplane Flying Yacht flies 188 mi. in 8o min., 
Aberdeen, Mel., to Port Washington, N~ Y. 
Lt. How.ard K. Ra.mey, U. S. A. S., in D.I-I.-4-B makes 
record fl1ght Washmgton-New York, 220 mi. in 79 min. 
Loening Monoplane Flying Yacht, at efficiency contest 
held. by Aero Club of .Ame:ica, establishes new seaplane 
effic1ency record, makmg SIX round trips between Port 
Washington .and. New London, in 5 hrs. 33 min., 24 pas­
sengers earned m all: total cost of operation $65. 
Aero Club of Amenca holds aviation meet at Curtiss 
Field, Garden City, N. Y. 
U. S .. Navy h~droair~lane is launched from catapult. 
Amencan Legwn Flymg Meet, during National Conven­
tion at Kansas City, ~o., IOO planes participating. Curtiss 
and ] .L.-6 planes w1th passengers fly from New york 
prior to events. 
,Opening of the Peking-Tsinan aerial service. 
Charles "Casey" Jones in Curtiss Oriole, C.-6 motor, wins 
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American Legion Junior Derby, Kansas City, Mo., 87 y.i 
mi. in 53 min. 53 sec. 
American Legion at National Convention, Kansas City, 
Mo., adopts reso lution urging Congress to create Bureau 
of Civil Aviation in Dept. of Commerce. 
Lloyd Bertaud in Balilla Ansaldo plane, C-1 2 motor, 
wins American Legion Senior Derby, Kansas City, Mo., 
140 mi. in 6o min. 15 sec . 
International Aero Congress, Omaha, Nebr. 
Bert Acosta, in Curtiss-Navy R acer, C.-12 motor, wins 
Pulitzer Trophy Race at Omaha, Nebr., 153.59 mi ., 14 
turns, in 52 min. 9 sec.; average speed 176.7 m.p.h. ; 
world's record for closed course. 
Lt. ]. A. Macready wins second place in Pulitzer Race 
in Thomas-Morse M.B.-6 biplane, 300 h.p. ·wright motor 
at speed of 160.71 miles an hour. 
·charles "Casey" Jones wins 90 mi. free-for-all race at 
Omaha, Neb. in Curtiss Oriole, C.-6 motor, 55 min. 5 sec. 
Eddie Stinson, in J.L.-6 monoplane, wins Larsen Efficiency 
Trophy contest at Omaha, Nebr. 
Third Armistice Dinner and A via tors Reunion, held at 
Commodore, New York, by Aero Club of America. 
Conference for Limitation of Armaments convenes at 
Washington, D. C. 
Semi-rigid airship Roma makes initial American flight 
at Langley Field, Va. 
Bert Acosta, in Curtiss-Navy Racer makes speed of I97.8 
m.p.h. at Curtiss Field, Garden City, L. I., N. Y. 
Seventh International Aeronautical Exposition closes in 
.Paris. 
/Helium used successfully in first practical · test, in C.-7 
'Navy blimp, over Norfolk, Va. 
U. S. Circuit Court of Appeals reverses U. S. District 
1Court and holds that Glenn H. Curtiss was the first per­
'son to invent and operate a hydroairplane or flying boat. 
Decision final. 
Aircraft Carrier U . S. S. Langley delivered to Navy Dept. 
Eddie Stinson and Lloyd Bertaud in Larsen J.L.-6 mono­
plane, B.M.W. 185 h.p. motor, break world endurance 
record at Roosevelt Field, L. I., N. Y., remaining aloft in 
continuous flight 26 hrs. 19 min. 35 sec., breaking form er 
record made by Boussoutrout and Bernard in Farman 
Goliath in France, June, 1920, 24 hrs. 19 min. 7 sec. 
The Aeronautical Chamber of Commerce of America, 
Inc., is organized with offices at 501 Fifth Avenue, New 
York. 

THE SANTA MARIA'S INLAND FLIGHT 

The flight of the Aeromarine-Navy Flying cruiser Santa Maria from Key 
West, Fla., along the Atlantic seaboard, over the waterways of New York 
State, along the Great Lakes, down the Mississippi and along the Gulf Coast, 
was one of the outstanding flights of a year replete with continuous demon-
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strat ion of the practicability of commercial aerial transport. The Sm~ta 
!vfaria traveled 7000 miles on that trip aJone. be fl ew 2725 miles more at the 
cities v isited en route. Her log show tl1at irom the time she \vas launched 
a t Keyport, . J . by Gov 'rnor E. I. Edward in J une 1920, the an' a. Jaria 
has flown upward of 25,000 mile and carried thou ands of pa en ers. 

The long fl i bt in t:he summe r of 19 - 1 was made to ell commercial avia­
tion to the people living on our inland waterwa.cs. The S nta Haria lef t Key 
\ est, April IO, I 9 -I , and fl ew to }.liami he left iiami the follo wing day 
and fle w to \i ashington, D. ., where many Go,- r nment officials and Cabinet 
members were flown, occupying Pullman chairs in the fore and aft abins 
which ordinarily accommodate eleven per ons b 'de he crew. 

L eaving ashington the S ant Jari p · 'pated in the r e iew of the 
Fleet by the P resident and proceeded to _ ew or' G . May II he flew 
up the H ud son to ewburgh where a cid holid y d b de ared in honor 
of her arri, a!. Among he r passengers were Admiral C. ]. Peoples, U . S- N.; 
Dr: James Vv. Inches, Police Commissioner of D it· ~r. and ir-s . H oward 
E. Coffin, Colonel Herbert A lden, vV. E. _ etz er. of D troit, and C. F. 
Redden, President of Aeromarine Airways perato:rs o • tne crn'l 

Albany, Lake George, Plattsbu rg Montreal turn out t greet the flying 
boat, crowd s lini11g the waterfront at the hour s e uled for her arrival. 
From Montreal to Toronto the Santa far · tra ers the ~ ... Lawrence and 
~ence from Buffalo to Detroit across Lat.-:e Erie. F o Detroi the flying 
boat flew around the lower M ichigan P ninsula "t i ;vhere she par­
ti~ipated :in the Pageant of Progress and daily ca.,;--ied s -es of disting uished 
VISitors on short flights over the city at · same rim s o ·ing m otion pic­
tures on a screen hung at one end of the forward 

From Chicago to ew Orleans the )--in_ · 3 azed an 
C:omdr. P. N. L. Bellinger commander a: th:e K . -

erial highway, 
transatlantic 

e Hou e Com­
ers rom the Secre­
;v-ater"ront a port of 

fl1~ht, and Congressman Frederick C. Hicks, 
m1 ttee on Naval Affa.irs, heading the elegati:o 
tary of the avy urging each municipa.li -: to 
call for flying craf t. 

Before a large group of persons int 
development of American commercial ana . 
Yacht went up over P ort W ashin o-:: .c.... 
carrying four persons to a be:iaht o~ 19, ~ 
seaplane height . The pilot, David -
the transatlantic flight said that he cod 
for the cold. T he climb to 19,500 feet 
~ng the g round with an E.ir speed oi a out 5 
mcluded Ladislas d'Orcy, E diro:r _:_ A · · · 
C. Loening, President of the Loening Ao - oiiLI.lu..<.o..<.U 

C., who designed the A ir Y acht .. ha,-=.ng r ' -ed 
since 1912. With a wing span oi 43 fee an n."llliTf•n-rl 

the seaplane carried 1400 pounds s .:'L d, - d 
of 122 miles an hour. 

The former seaplane altitude re ord r i :rr 
· the performance of the Loenin Air ~ c t, · 

demonstrated the engineering abili ty hein, ·· 

was 96uo feet, and 
1. :;cxi fe.et, clearly 
Ameri an aviation. 
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MACREADY'S RECORD ALTITUDE FLIGHTS 

"Altitude flying cannot be gauged by engine superchargers but by the 
physical limitations of the pilot," said Lieutenant John A. Macready, U. S. 
Army Air Service test pilot at McCook Field, on making his report of his 
record altitude flight Sept. 28, 1921, when he flew a Packard Lepere biplane 
with supercharger to a true altitude of 37,800 feet above sea level and indicated 
40,8oo feet on his baragraph. He used the same plane with which Maj or 
Rudolph Schroeder won the record in F ebruary, 1920, when he reached an 
indicated height of 38,18o feet and a true altitude above sea level of 33,000 
feet. 

"For over a year I have been trying to reach the highest altitude but 
.something always broke," wrote :tviacready. "On this occasion I gained con­
fidence as altitude was gained and the entire mechanism functioned better 
than ever before. I began using oxygen at 20,000 feet, sparingly at first in 
order to save it. Over my military uniform I wore a heavy suit of woolen 
underwear and over this a thick, heavily padded leather covered suit made of 
down and feathers. On my feet were fleece lined leather moccasins and I 
wore fur-lined gloves. My leather helmet was lined with fur and an oxygen 
mask was attached to it. The goggles were separate and on the outside. The 
inside of the goggles was covered with a film of secret gelatin compound 
painted over the glass to keep ice from forming. The oxygen supply led 
from five flasks and an emergency flask through a tube into my mouth. 

"I felt no ill _effects whatever until well above 30,000 feet, as I was get­
ting plenty of oxygen and was warm enough, but then a slight slowing up of 
senses and faculties was noticeabLe, and this feeling increased. Any ~xertion 
caused need for more oxygen. As I would bend over to make an adjustment 
I would feel the need for more of it. The instruments in the cockpit and 
objects on the ground became dim and shaky. An altitude flight is a con­
tinual study of one's physical and mental condition. It is a problem of bow 
far one can go without collapse. I was worried at no time until approxi­
mately 39,000 feet (indicated) was reached, when ice from my breath must 
have clogged the oxygen pipe for its force diminished and I felt very bad 
effects from its lack. 

"I tried to blow through the tube and got a taste of ice, but could not 
recover the needed supply, so I swung over onto the emergency flask and 
tore a small plaster from the side of my mask, inserted the tube from that 
tank directly into my mouth and in · a moment was normal again. 

"I thought I might be able to reach 7000 or 8ooo feet more because I was 
then supercharging at 40,8oo feet (indicated) and thought I could go higher 
on the engine alone, but this was impossible. As soon as sea level conditions 
were lost in the motor I could get only 400 feet more, and this was the abso­
lute ceiling of the plane. 

"While hanging suspended at an altitude of 41,200 feet the plane swung 
and rolled, and very little action on the controls could be obtained. They 
were almost useless, as there was not enough sustaining surface to move the 
plane in the direction desired. It hung practically without control, and I held 
it there for almost five minutes before I made sure it would go no higher. 
Then I pulled back the throttle slightly in order to glide down. Even with 
this small movement the bottom seemed to drop ·out of the machine and down 
it plunged. 

"I had been making a wide circle over Dayton. As altitude was gained I 
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made a circle with a radius of 6o or 70 ile . I d id not pay much attention 
to d irection as I dropped the fi r t IO,OOO f t but at o,ooo I began to fee l 
normal and changing my oggle l"ded to\ a rd the ear th, topping at 2 0 ,000 

feet fo r abou t -O minute to accu tom my el · to the change in pressure." 
Lieutena.nt f acready found Ute tempera r - degree below zero at the 

peak o r his climb. 

THE PULITZER TROPHY R CE 

the fin ish line 

hour--about 26o feet a 
a closed course. That 
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Two others who started failed to finish. One was James Curran, piloting 
for Ralph C. Diggins of Chicago. Sheer sportsmanship caused them to start, 
for after the entries had been taxied onto the starting line they knew their 
S.V.A. had not been built for such speed as the other promised. Curran 
dropped out after the others fini shed. There was more sportsmanship to 
follow, however. Harold E. Hartney, who had won second place with a 
Thomas-Morse plane in the 1920 Pulitzer Race, flew a new model monoplane 
produced by the same company. Failure of the gasoline pump forced a 
landing, injuring Hartney. · 

]. L.-6 MONOPLANE'S RECORD ENDURANCE FLIGHT 

Under conditions which a few years ago would have been regarded as 
utterly impossible, Eddie Stinson and Lloyd Bertaud of the }.L. Aircraft 
Corporation, New York, on Dec. 29, 1921, took a J.L.-6 all-metal monop)ane 
(185 h.p. BMW motor) into the air over Roosevelt Field, Long Island, and 
kept it there 26 hours, 19 minutes and 7 seconds. 

The J.L.-6 went up at 8 :s8 o'clock on the morning of the 29th in a 
snowstorm. The plane was loaded with 350 gallons of gas and 23 gallons of 
oil, with a total weight of 5400 pounds. An official party of observers from 
the Aero Club of America took turns observing the plane during the day ami 
night. The snow continued to fall heavily during the first few hours, the 
plane flying at the low altitude of sao feet. In the afternoon the wind 
freshened into a twenty-five mile gale and the thermometer fell to S degrees 
F. By evening the wind had increased to forty miles an hour. During the 
morning's snowstorm the pilots had kept close to the field, making a short 
six-mile circuit. 

Later they maintained an altitude of 2000 feet, and a long circu.it was 
made, reaching from Farmingdale to Garden City. The gale continued at 
full blast all night, the temperature registering zero. To guide the pilots, 
four lights were kept burning, placed in the form of an arrow, three flares 
at the head and another flare 100 feet to the south, making an arrow point­
ing due north. Although the plane was invisible during the night, the hum 
of the motor was continually heard. At times the machine was discernible 
by the occasional flares from the exhaust or as a dark shade moved by 
directly overhead. 

Morning found the monoplane making north-and-south laps, from the 
north end of Mitchel Field to a point some four miles south. The wind was 
still strong, and the plane virtually hung stationary at times. Too much 
credit cannot be given the pilots, Stinson and Bertaud, for the masterly way 
in which they handled their craft. 

Finally, at II :17 a. m. on the 30th, the machine broke away from its 
monotonous encircling flight and glided down to Roosevelt Field, Stinson and 
Bertaud climbed out of the pilots' cockpit, hungry and cold but smiling and 
happy. Bertaud wore a fur-lined flying suit, not electrically heated, and he 
was much affected by the cold. Stinson, with nothing heavier than overalls 
and a sheep-lined coat over his ordinary clothes, seemed more comfortable 
although four of his fingers were frost-bitten. Arrangements had been made 
to keep the cabin warm, for use by the pilot off duty, but at the last moment 
plans were changed to accommodate empty fuel cans. As a result, neither of 
the_ pilots had availed himself of the cold, blasty cabin, both remaining in 
the1r seats throughout the flight. 
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Th 
. . . ck "b t morning they bad 

e avtators later explamed tha t smce 3 o' o ' t a " d fi Jl 
been haYing trouble with the il y tern and bat the pumP ba na Y J"0h~e 
out of commis ion. tinson finger bad nearly f rozen when he ~em~ve h 

1~ 
g loves and fashioned a temporary feed tube Leadin" from a ho ; 1 ey 1 a 
punctured i"u the tank. They took turns handling the controls or . tJe P a~e 
and feeding oil into the aux iliary tank. T re '\Va sufficient ga-oh~e left _m 
the machine when it alighted to keep it up five hours lonaer ~e ~ilot s "~a td. 
T he .faulty oil S"Upply system and the · ten e cold made this tmposstble, 
however. 

REMARKABLE AERO A -TI ~ p£RFOR IAi~CES 

(For Performances ,prior to 19-">0, ee ·- · cr.:th Year Book, 19- I .'') 

I92 0 
M ay 17 

May 22 

May 26 

J une 27 

Aug. IS 

Oct. 20 

Oarence Coomb and three pa£ n~ 
equipped with a ro h.p. '\\- · 
of I ,rso feet. 
A Dayton 'Wright 
Whelan with three passen!t~ 
feet at D ayton 0 . ~he 
Lt. Harry v.-eddin ·an -1 

flight of 20 o 1 feet a K 
Larsen J.L-6 mono e 

in 
ma 

Or 11 o Tourister 
an alti tude record 

1200 m iles 
hours 52 minutes from Omaha. _ ebraska. 

flying time. Bert Aco 
Laura Bromwell br ·e 
t is Field. w ith an offi 'al 

' an -a ried 2 passengers. 

Four . S. Arm y D..H.--'- c.:::ot:IJ.elcea 
and back. The planes · i t 
-orne on Aug.--· a 
total distance of 43 - n::iles 

- e- p record at Cur-
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RECORDS, ETC. 
WORLD AERONAUTICAL RECORDS, 1921 

See also Aircraft Year Book for 1921 

All records to be official must be homologated by the Federation Aeronautique Internationale. The Aero Club of 
America is the official representative of the F. A. I. in the United States and homologates the American records. These 
records are all official records of the F. A. I. and represent the latest record in each case. 

(B, biplane; M, monoplane; T, triplane.) 
For previous records see Aircraft Year Book, 1921. pp. 276-81. 

Nante 
B J, S. Macready 

~ B Boussoutrot & 
t Bernard 

B Stinson & 
Bertaud 

B Lecointe 

B Brackpapa 

Airplacne 
Lepere 

Farman 
Goliath 

Larsen 
}.L.-6 

Nieuport 
Delage 

Fiat 

____ ..,. - - -- -----

ALTITUDE 

Engine 
400 h.p. Liberty 
with superchargers 

Place 
Dayton 

DISTANCE 

2-26o h.p. Salmson Villesauvage 

r85 h.p. B.M.vV. 

DURATION 

Roosevelt 
Field, L. I. 

SPEED 

Date 
Sept. 28, 

1921 

June 3-4, 
1920 

Dec. 29-30, 
192 I 

DISTANCE OF I l0LO)IETER (STRAIGHT LI!\E) 

300 h.p. Hispano 
Suiza 

Paris Sept. 26, 
I92I 

SPEED OVER roo KILOMETER CouRsE (62.15 MILES) 

700 h.p. Fiat Villesauvage 

,· --- · - - -

Oct. r, 
1921 

H eight 
Metres 
10,51 8 

Metres 
II90 

Ho11rs 
26 

Tim e 
Min. 

19 

Feet 
34,563 

Miles 
1915 

S ec . 
35 

Sp eed Per Horo· 
Metres Mil.:s 
3J0.2i5 205.223 

Tim e Speed 
Min. Sees. per lrr. 

20 5 2/5 r85.58mi. 



1
1 

I' 

,l 

tV 
..j>. 
Vl 

Name 

B Kirsch 

* 
B*Acosta 

B Boussoutrot & 
Bernard 

B Boussoutrot & 
Bernard 

B leBoucher 

B Hill 

Airplane Engine Place Date 

Nieuport 
Delage 

SPEED OVER 200 KILOMETER CouRSE ( I24.30 MrLES) 
300 h.p. I-Iispano Villesauvage Oct. r, 

Suiza I92I 

SPEED OVER 248.65 KILOMETER CouRsE (I 53.59 MILEs) 
Curtiss-Navy Curtiss C.-12 Omaha, Nebr. Nov. 3, 

I92I 

Farman 
Goliath 

Farman 
Goliath 

Breguet 
Rateau 

SPEED OVER rooo KIWMETER CouRsE (621.504 MILES ) 

2-26o h.p. Salmson Villesauvage June 3-4 
I920 

SPEED OVER ISOO KILOMETER CoURSE (932.356 MrLES) 
2-26o h.p. Salmson Villesauvage June 3-4 

1920 

UsEFUL LoAD CARRIED (wiTH 250 KJLOGRAMS) ALTITUDE 

280 h.p. Renault France July 6, 
I92I 

USEFUL LoAD CARRIED (WITH ISOO KILOGRAMS) ALTITUDE 
Handley Page 2-450 h.p. Napier Cricklewood, :. r ::t y 4, 

W-8 Lions England. I920 

USEFUL LOAD CARRIED (WITH rsoo KILOGRAMS) DuRATION 

B Hill Handley Page 2-450 h.p. Napier Cricklewood, 
England. 

:tvfay 4, 
1920 W-8 Lions 

*Not a F.A.I. Record, but a World Record. 

Tim e Sp eecl 
Min . Sas. per hr. 
42 39 4/5 I74.77mi . 

52 9 176.7mi. 

Tim e Sp eed pe·r 
Hrs.!1lin.Scc. hr. 
IO 19 .t6 6o. rss 

I6 4.2 8 ss.8o4 

Height 
Load Metres Feet 
250 kgs. 6,782 

rsoo kgs. 4,267 I3,999 

Time 
ISOO kgs. I-I ours Mins. 

20 



TRADEI DE 

AERIAL AGE CO., INC., 5942 
Grand entral Terminal, ew York 
City· Publi hers of Aerial Age 
v eekly, aeronautical trade, technical 
a.nd engineering magazine. G. Dou..,.­
las \ ardrop, Pres. a.nd Editor. 

A.EROMA.RINE AIR WAYS IN ., 
Times Bui lding, · ew o-rk Ci ; 
operators of fl ying boa along the 
Atl.antic Coa the G reat Lake_, Fl r­
ida Cuba and Bahama . C. F. Red­
den, Pres. J. V . German. -ice-
& Treas .. E. D. 0 born, _ s Tre: . 
B. L . mith, GenL gr. , R. A. 
Bruno, Adv. ale~ ~lgr. 

AEROMARINE PLANE A..l'iD 
TOR COMPAN Y, Keypor:: 
and Times Buildina-, ew York 
mfrs. airplanes flyin boa 
planes, aeronautical e_ncrin • t 
I. M. ppe rcu, Pres., C. F. Redden, 
Genl_ Mgr., H. A. Bruno, • dv. g:-.. 
L. R Hilyard, Pt. ~ • P. G. Zi!n­
mermann, Engr. 

TH E AIRSHIP MANUF A UR­
ING COM PANY OF A~C 
H ammond_ port . Y. ; m s. = e­
s igners all type- of lighte:r-tfun....a:i:­
craft and acces ories · u de · 
tion of C. C. \ it:mer. Beck 
vens and James F. Bo ·e. 

AMERICAN AIRCRAFT, IN~ 
Baltimore, Md.; mfrs .. ar:d dis-tr 
tors of "Pioneer," "Canuck,'' ·'A 
planes, OX-5 motors, sp:ares ; dea~ _ 
in new mate-rials only ; Robert 
Stewart, Pres. & Treas., Geo _ 
Blome, Secy.; erodrame nd tac­
to ry, Logan Field, Md. ; S tores, D · -
dalk, Md. 

ERJCAN HAMMERED PIS­
TO RING CO., Baltimore, M d.; 
our a:i Jane rio s are ne p iece and 
concen ·c and are made of iron es­
peci I develo ed fo r cylinders with 
a _eel sl ve. 

AMERICAN INVESTIGATION 
CORPORATION, 37- 39 Pine S treet, 
~ ·e York City. 

A.Rc.RIBALD BLACK, Consulting 
- _. eer on ai rcraft, their land ing 

a. d equipment, Gar den City, 

or-



AIRCRAFT YEAR BOOK 

THE B. G. CORPORATION, 136 
West 52nd Street, New York City; 
mfrs. of THE B. G. SPARK PLUG, 
"The Plug that Cleans Itself." 

VINCENT J. BURNELL!, Amity­
ville, L. I., N. Y.; designer and 
builder of Giant Military or Com­
mercial Aircraft. 

CINE-MUNDIAL (printed in Span­
ish), Chalmers Publishing. Co., ~16 
Fifth Avenue, New York C1ty.; Avia­
tion Section by A. J. Chalmers; a 
publication consistently devoting 
space to promote aviation in Latin 
America. 

COX-KLEMIN AIRCRAFT COR­
PORATION, College Point, L. I., 
N. Y. (23 min. from Penn .. St;;.), 
telephone Flushing 4127; des1gnmg 
and constructing engineers; contrac­
tors U. S. Navy, U. S. Army Air 
Service U. S. Air mail; designers 
and b~ilders commercial land and 
seaplanes; catalogue on request. 

CURTISS AEROPLANE EXPORT 
CORPORATION, 52 Vanderbilt A_v­
enue, New York, N. Y.; Sales dis­
tributors of aeroplanes, motors and 
all types of Aeronautical Equipm.ent 
for South America, Central Amenca, 
Mexico and the Far East. C. W. 
Webster, Sales Manager. 

CURTISS AEROPLANE AND 
MOTOR CORPORATION, Garden 
City, N. Y.; mfrs. airplanes, hydro­
airplanes, flying boa~s and aerona.u­
tical motors; factones, Garden City 
and Buffalo, N. Y.; C. M. Keys, 
Pres. Glenn H. Curtiss, Chair­
man 'of Executive Committee; Geo. 
W. Browne, Sales Mgr. 

DAYTON WRIGHT COMPANY, 
Dayton, 0 ., U. S. A.; mfrs . of a ir­
craft; H. E. Talbott, Pres., G. ~1. 
W illiams Genl. Mgr., W. S. W!ut­
taker, Sales Mgr., V. E. Clark, Chief 
E ng., C. J. Shere r, Secy. & ':freas. 

DIGGINS AVIATION COMPANY, 
140 No. Dearborn Street, Chicago, 
Ill.; Operating school of aeronau~ics , 
aerial photography, transportatiOn, 
sales agency; Ralph C. Diggins, Pres. 

EASTER AIRWAYS, INC., Balti­
more, Md.; Commercial operators of 
flying boats; P. Ewing Easter, Pres., 
Conway W. Cooke, Vice-Pr.es., C. 
Delano Ames, Secy., John S. L. Yost, 
Trcas. 

THE ELECTRIC STORAGE BAT­
TERY CO. Philadelphia, Pa.; mfrs. 
Exide Batt~ries for airplane lighting, 
radio, engine cranking and ignition, 
etc.; Herbert Lloyd, Pres., H. B. 
Gay, Sales Mgr. 

G. ELIAS & BRO., INC., Buffalo, 
N.Y. 

FAIR CHILD AERIAL CAMERA 
CORP., 136 West 52nd Street, N~w 
York City; contractors of aenal 
maps, mosaics and oblique aero­
photos; manufacturers of aerial 
cameras and accessories. 



GALLA UDET AIRCRAFT COR­
PORATION, Factory and General 
Office, Ea t Greenwich R I. ew 

·ork ffice, ~22 Fifth Avenue; mf-rs . 
a ll types of a irpla.nes a·nd accessor.ies . 

GENERAL AIR SERVICE, \ ash­
ington, D. C. 

HARTSHORN CO. STEW ART 
250 F ifth Avenue ~w ork mrrs' 
Streamline \ ire Tie Rods and ru ­
\ ~rsa l Strap E nd Fitting . for 
A1rplanes. B. E . Bushnell D irector 
of Sales. · 

]. L. AIRCRAFT CORPORA.TJON 
347 Madison venue ew Yor k 
Cit) · de ~ ign rs and mt~ . o£ · =t · 
J ohn M. Larsen, Pres. 

JOHNSON AIRPLANE A.ND SUP­
PLY CO., Dayton Ohio; comme · 
av1at10n supply house; airp 
motors, parts and accessories · 
field and service station. ' 

WA.LLA.CE KELLETT CO 
Widener Building, Philadelphla Pa.: 
Farman Aircraft. ' • 

DE:X 249 

LAWRANCE AERO- ENGINE 
CORPOR ATION, ·• V est 44th 

tr e · rew York City; mfrs. of 
air-cool d en ioe , contractors to 

. . Government. 

ice­
ecy . 

ENGINEERING COM-
INC~ 11 , P. int, L. L, 
a:rruhlct:ur •ers o t a;r raft and 

'N". Fenn, P re i­
. V ice-Pres. and 

\J •• --. Bennett, ecy. 

COMPANY, 841 
. - noha, \\is.; 
-E TRE • .MLI TE 
made in trict ac­
t:. . Government 

cold rolled process; 
1. C' 1; uperior gal­
. lane trand and 
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MEISEL PRESS MFG. CO., Bos ton 
25, Mass., U. S. A.; mfrs. o f gea rs 
of any design and ma teri a l and o f 
finest quality; also screw machine 
products, contract machine work 
hardening, grinding, etc. ' 

MORANE SAULNIER AERO­
PLANES, P~ris, F rance; T empl e N . 
Joyce, Amencan R epresentat ive 709 
Equitable Building, Baltimore, 'Mel. 

NETHERLANDS A I R C R AFT 
MFG. CO., 286 Fifth Avenue, New 
York, N. Y., and Amsterdam, Hol­
land; mfrs. of Fokker airplanes, all 
types; Anthony H. G. Fokker, Pres., 
F. Cremer and R. B. C. Noorduyn, 
Representatives for United States. 

NEW JERSEY VENEER CO., 
Lakeview, Paterson, N . ]. ; mfrs. o f 
waterproof plywood for airplane 
cons~ruction; R. Moller, Pres., F. T. 
Pernne, Treas., G. W . Bailey, Secy. 

NEW YORK TESTING LABORA­
TORIES, 80 Washington Street 
New Y <?rk City ; analyses, physicai 
!ests, microphotographs , specializing 
m heat treatments, physical proper­
ties, specifications and tests on aero­
!lautica_l materials; can arrange for 
IJ?Spectwns and tests under super­
VISIOn of Government Inspection. 

'.CHE PARK DROP FORGE COM­
PANY, Cleveland, Ohio; mfrs. 
AVIATION CRANK SHAFTS, and 
·connecting Rods, GUARANTEED. 

PENNSYLVANIA HARDWARE & 
P_AINT CO., New York, N.Y. ; m fr s. 
a n·plane bolts , nuts, cl ev is pins, 
shackl es, t un1- buckles, washers, riv­
ets, scr_ews, fo rked ends, swaged 
rods, w;re rods a nd fittin gs, s tud s, 
tape r pms, tube ends, etc. 

PIONEER INSTRUMENT COM­
PANY, 136 Havemeyer St reet, 
B rooklyn, N . Y.; branch offices 
Washington . San F rancisco, Par is; 
mfrs. of airc 1·aft in struments and 
equipment; Charles H . Colvin, Genl. 
Mg r_. , M. M. T itterington, Chief 
E ng1n ee r , L . I-I. Goldsbo rough, Fac­
tory Manage r. 

THE SIMMS MAGNETO COM­
PANY, East Orange, N. ] . ; mfrs. 
magnetos, generato rs start ing mo­
tors for aviat ion engi;·1es; R. C. A n­
derson, Pres. & Ge nl. Mgr. , V. W. 
K lies rath , Consult. Eng. , A. ]. P oole, 
Sales Mgr. 

S K F INDUSTRIES, INC., 165 
Bmadway, New York City· deep­
groove J;lall bearings made 'by the 
Hess-Bnght Mfg. Co.; self-aligning 
ball bearings made by the Skayef 
Ball Bearing Co. 

STANDARD OIL COMPANY (IN­
DIANA), 910 South Michigan Av­
enue, Chicago, Illinois; refiners and 
marketers of aviation gasoline and 
airplane I upricants; Allan Jackson 
Director and Vice President. ' 

LAWRENCE SPERRY AIRCRAFT 
CO., .INC., Farmingdale, L. I., N. Y.; 
manufacturers of airplanes and air­
plane instruments; contractors to 
U. S. Government. 
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STEEL PRODUCTS COMPANY , 
I ve land, Ohio; producer s ilcrome, 
tain l , Tung ten a nd E . \· . P . 

J\11 y alve , P iston P ins and T ap­
pet , as we ll as other hi g h g rade 
ha rdened a.nd ground Pa rts. 

STOUT ENGINEERING LAB­
ORATORIES, INC., Detro it , ~.l i c.h.; 
m frs. f. LL-MET L aircraft; \>Vm. 
B . t ut., P res., R . A . tranah an 
"\ ice-Ires., G lenn H . H ppin, ecy.­
Treas., "ta nl ey E. Knaus , a les 
Mgr. 

THOMAS- MORSE AIRCRAFT 
CORPORATION, Ith aca, . Y.; con ­
tractors to . S . Government. 

TIDE WATER OIL SALES COR­
PORATION, 11 Broadway, · ew 
York City; marketers of EEDOL 
aviation lubricating oils and TYDOL 
gasoline. 

U. S. AIR SERVICE, Editorial 
Offices, tar Bnild.ing, Washington, 
D. C.; official publi cation A rmy and 
Navy Air Service Associat ion , o r­
gani zed OcL I , 1918 ; el igible to inU 
member ship, officers and former offi­
cers of Air S ervices of Army, avy 
and Marine Corps ; others a lso in­
vited to become Associate 1\.-lembers. 

DEX 

WALTER T. VARNEY 839 Post 
treet, an Francisco, Calif.; Aero­

plane "By ir From Anywhere To 
Everywhe re." Auto erv-ice to a.nd 
fr om a ird rome, an Carlos. 

WRIGHT AERONAUTICAL COR­
PORATION Pater-on, . ]. ; 
\\ right e:ngine.s · c~ I. Tra ining & 
Pur uit; 9 cyl. Radia.l Ajrcooled ; 6 
cyl. fo r Airships; r _ cyl. for Bombers 
& ommerc.ial Plane. ; F. B. Rentsch­
ler , P res., J. F. Prince Secy. & 
Treas., G. ] . M ead, Chief Eng. 

ZEPPELIN - L UFTSCHIFFBAU, 
Friedr ich baf n , Germany; mfrs. of 
·'Zeppel ins"; H a rry Vissering, Chi­
cago Ill. Excl us ive American Rep­
resen tati\·e. 

Z.EPPELIN - WERK L I N D AU, 
Friedrichsha.fe.n, Germany; Dornier 
al l-metal ae.ropl.anes and flying 
boats; Harry V is ering, Chicago, IlL, 
Ex< lusive American Represen.tative. 




