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CH.-\PTER I 
REFLECTING THE TRENDS IN AVIATION 

W Ill I.E a\'iation t':\l:>erit'ltced tlw mo;-;t stupt·nduous period of 
progre:;;o; and l':\pan:;ion in ir;-; hi;-;tory during 1929. the industry 
was pa:;~ing through ir:; tir~t major n·adju~tment when the 

yt·ar endt·tl. Thi~. the t\\'l'lith ~IICl"l':'..'in· t·dition ot Th(· • .Jiraaft }'car 
fJ,J,JI.:, is a mirror oi the yt·ar's brilliant adtiewmtnb in c\·er:· branch 
of the art. It is a ~ton· that \\'ritt·~ it:'eli a~ the facts of the \'Car's 
progre!'s are recorded. rdhTti ng tlw t n·nd;-; in t'\Try field of aeronautic 
t'ntlt-anJr. 

~Ian flew fa:;ter, higher, farther and longer in 1929 than he dill 
during any othn year ~inn· the \\.right brothn~ ma1le their first flights. 
The )Tar\ spectacular flight:- an•l tlw routine maintenance of daily air 
tran~port sclll'duh-s into l'\ ny t·ornt·r ot till' cou11try rdlect the great 
~tridc~ made i 11 the tie ld o 1 engi nee ring. Tlw laboratories, occupied by 
engineers who srldom iound a place i11 the limelight affordell those who 
flew their prod uns, continued to ofin thr greatt':'t prospt•cts for future 
S\ll'l'l'SSl'S. 

In the t r;ut:;port field, Ill'\\' mail. exprr:'s and pas:'l'ngn sen· ices were 
inauguratrd to ofin a nct\\'ork oi air lines regularly sen·ing 90,(X>O.ooo 
people. Air transport pas~engn sen·iccs \\'l'l'l' raised to the standard of 
lu:\ury enjoyed hy tho~t· \\'ho tran·l in the tine salons of fast ocean liners 
or the well appointed cars of the lwttn trains. E:\pansion in the trans­
port field, aided in no small \\'ay by contract air mail support, proved a 
great stimulus to l'\"t'ry branch of the manufacturing industry. 

rrhc aircrait indu~try reprrsentrd a total public investment of no less 
than half a billion dollars during 1929. L'omparrd \\·ith those great 
industries \vhich han· an annual output in l'xn·ss of this investment, 
aviation would appear to be rclatin·ly minor. Judged, howenr, from 
the triple \·ic\\·point of national defense, public ser\'ice and scientific 
progress, a\·iation ranked as a major industry. It employed, directly 
or ind i recti y, more than 1 oo,ouo persons and its ramifications extended 
into nearly three score allied industries \\'hich \n·re affected in some way. 

The story of a\'iation's progress has been marked by a succession of 
waves of expansion, each receding after peak marks were reached, only 
to have a new crest mount higher than e\'er before. The \Vorld vVar 
was responsible for the first great wave of expansion, when the industry 
was created and plants were pressed into heavy production schedules 
through abnormal gO\·ernment demands f01 fighting planes. 
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T he end o f t he \ Va r hrough t a sh a rp rccc. ion wh i It H" a. he ··ked 
only afte r fa r-v isioned m an11 fac tu rc rs, " ·It o h:1d co r did ·rJL in the pos­
sib ilities of comme rc ia l a via t ion , ma rsha ll ' d a : ma ll amoum o f capita l 
to suppor t th e indu st ry. B ut t heir in ves tm ent: w e re S\\":l ll owed U f 11 1 

ge ne ral ed uca tion, an d th e indust ry agai n fo u n I it. ·I f in th trough of 
the wave. 

G ove rnm ent deve lopment of reg u lar . e r v ice fo r ma il an d good s in 
1 9 2 0 brought a new wa ve of deve lopment w hic h demon t ra ted th e po -

r\ ME R! Cf\ ' S L!\R G E ST L!\ N D P L f\ N E 

T he g i a nt Fokk e •· F - 32 ( d o u bJe t a nd em P ra tt and vV hitn ey H o rn ets ) p a ssenge r 
pl a ne to b e u sed b y Weste rn Air E xpress o n it s tr :1 n s po rt lines , c:1rry in g 

32 p asse nge rs. 

s ibilities of avia tion, but emphasized the necessity for day a nd night 
operations if the airplane \Vas to become an economic necessity. 

Inauguration of th e night air mail in 1924 push ~d the wa ve to new 
heights. Thi_s was follo~ved qui_ckly ?Y _the establzshm ent of contract 
, ir n1 a il. P nva te ope ra tr on o f m r m a rl lmes w as found to be a rduous, 
~oweve r , owing to the continued necess ity for public education. Again 
there came an indicated lull and it was at this time that a pilot on the 
St. Louis-Chicago air mail route-Colonel Lindbergh-flew to fame in 
a night and carried with him the imagination of the world. Thus, 
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''ave ,,·a u ce ded by ,,.a,·c, but a hn1 ~ . the trough of the last was 
h igh r than th p ak o it · pr d r. Th · I at t a nd g rea tes t wa 
. tarted in 1 27 and cont inued throuP"h 1 _ , ail ed by the su tained 
intere t of the P o t fTi ·e T cpa rt me nt. the ap1l icario r1 of th e Fi ,·e Y ea r 

1ilita f) Prog ram and co n tinua l!~ · gro \\·ing publi · on/lienee. 
· · ing th immedia te pa t a an ind ·x o · th immediate future and 

buoy d up b) generally ,·oic d pro- p rit)' ·ur ren t n a ll i .! e. ea rl} in 
1 2 produ tion of air raft and engi ne durin r.r the fir t six mon ths of 
th i car a1 proximate I r per ce nt of th e tota l production in 1928. The 

TN LA N D O f" I NC'r\S 

Fairchild (Pratt and vVhitney vVasp) cabin monoplane operated on regular 
sched ul e by Pan Ame ri can -Grace A irways Inc. betw ee n Peru and Ecuador, 

flying above the coas tal Andes \Yith air mail and passe n ge rs. 

result was a general period of over-prod uction , which would be serious 
in any industry, but which was espec ially c ritical in an industry so closely 
related to national defense. 

From the middle of the yea r on, production schedules were re­
adjusted, so that by th e end of th e yea r the output of commercial air­
planes and engines was relatively in line with th e domestic demand, to 
which was being acldecl an attractive export market. 

Commercial aviation on an unstable foundation offers no substitution, 
or eve n a dependable reserve, for the nation 's air defense. It becanw 
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evident · in 1929 that a sound' f und a tion cou ld ·on truc tcd o nly 
through maintena nce of go vc rnm e11t ord e r a typi 1 ·I in th · 1· in~ Y -· r 
Military Program, and through th ontinued le ,·e l 1m ·•H o f the on­
tract air mail system upon an e ·o 11 mi ba i . 

Capital invested by th e publ.i · A w d impartia ll y int the manu­
facturing and operating branche of th e ind u tr . . Th ' manu fac t u rer.· 
of military and comme rcial a irc raft and th e op rat r of ~1 i r mai l and 
passenger routes alike drew th eir ca pital f rom publ i _ou r ~ . ).l i l itar~· 
manufacturing and co ntract air mail pro ved th ba kbon · of the in-

I 

COURTEOUS SERVICE 

Stewards, couriers and other air line attendants, all ~ma rtl y dressed, set a new 
standard of service for travel. Passe ngers are seen leaving a tri-motored 

Fokker plane of Pan Amer ican Airways Inc. 

dustry-a condition which it was expected would be necessary for some 
time. Their satisfactory continuation was not only of great concern 
to the investing public, but of prime importance to the industry in 
its efforts to keep engineering and production organizations intact 
for purposes of civil and military development in the future and fo'r 
the rapid expansion of manufacturing facilities in times of national 
emergency. 

In its· state of ove1'-expansion and over-production tow a rei the middle 
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o ai rcra t indu trY w a ca r e l~- cliff ·ren t from an) other 
indu ti-y. apital inAat ion arne in two form : firs t i. olatecl and eli. -
tin tl y l imite am u nt- inn te I in nnnu fa tu r ing o r operating projects 
and nd, rna ~d ·a1 ita! b~- inan ia l o roup ex tendi ng their act i\ itie 
in t all ph<1·e- o. aviation. 

\t th ncl f th yc<1r the indu try \\·a c ntra ting in ome pha e 
a nd cxpa n ling in othe rs. I olate .I apita l \\-a in ome in tance l iguiclat­
In '· ]r up apit(l l w a. \\-i lr nomizi nrT a nd boldly ad,·a n ing, \\·i ll-

FLAT TIRE? 

Flat tires are no worry to thi s pilot. The Fokker Super- U niversal laborato ry 
plane of the Goodyear Tire and Rubb er Company is equipped with the new 

Good year " Air\\'heel." 

ing to ri sk a long period of attrition, providing it had definite assurance 
of public support for the transport lines, government backing for the 
contract air mail system, and an assurance that the Five Year Military 
Program would be carried out. 

The trend from corporate ownership to group control of manufac­
turing and operating units, started late in I 928, continued during 1929 
and had a marked inAuence on the progress of the industry. At the 
close of the year, the major groups had a sound economic footing in the 
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indu try \\hi h ·I ro 110 . lll:t ll 
, 
uturc cxp:tn. wn . pr 1111 ;1 cc Ill \\' ;1 \ ' 

s ing th pa t a ;'I ll in lex I rh oil u rc. lt·:tdn;. in he i nd 11 . ry expt.·c n l 
the next \ V(I V ' of •xpa11. 1 n ha.sed Oil SOUnd ('" t'I"ICnCC, 0 su rpa-.. I ·.s 

Boeing (P rat t and \ •Vhitn ey \\' ;"p) B - r E fl y ing hnat flown hy \\' c, tern .'\ir 
Express in passe nge r sc r\'i cc betw ee n L os .'\n gc lcs and Ca talitl a l ~l:t tld >. 

predecessors in size and impo rtance . It \\ ·as this confid e nce in th e f uture 
which inspired the maj o r finan c ia l gro ttps in the industry to pro eed 
with their programs, taking proper rega rd for eco nomy into co ns id e ratio n. 
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CH.-\ PTER I I 
AIRCRAFT PRODUCTION AND OPERATIONS 

P R< >I H 'CTI< ):\ in :\ml'ri(;m aircraft manufa(turing plants 
reachl'tl tlw highe,-r rx·ak in it:; hi:;tory during 1<)29. and operat­
ing "tatistic:;-tar in l':\Cl':':' of any prnious year-werl' "taggering 

to the mind. :\Ion· than hpnn (omnwrcial and military planes and 
7 .noo ain·raft t·ngim·:; \n·n· prndun·d during the year. American planes 
l'ngaged in all hranclws oi ci,·il and military operations flew nearly 
2no.ooo.ooo miles. 

:\"irwty-six major aircrait manufacturer~ reporting to the Aero­
nautical Chamber oi Cnmnwrce in its annual production sun·c\' for 
1929 listed the manuianun· oi h.n_q commt•rl·ial and military airplanes 
\\'ith a total retail ,·aim· h-:;s motors of s~~-~_::,j.JC0.6o. Planrs designed 
for comnH'rcial use alorw totaled :-,.3."i with a ,·alue of $33.62-t-.756.6o. 
Six hundred and Sl'\"t•nty-sen·n military plam·s were produced with a 
total value less motors of $t0.~32.5~-1-- :\incty-one per cent of all planes 
produced \\'ere manu facturcd b\· nwmbers of the Aeronautical Chamber 
of Commerce. . 

Comnwrcial production increast·d _:; 1 per cent more than 1928. 1.815 
more planes being manufactured during 1929 than during the previous 
year.• \Vhile the percentage of increase in units produced was high. 
the sharp rise in valuation was en·n higher. The \·aluation less motors 
for all commercial plam·s increased 96 per cent onr 1928. aircraft manu­
factured in 1929 showing an increase in \·aluation of $I6.-t-JO,-t-S8.6o 
over I928. 

lVIilitary production during 1929 experienced a decided slump, falling 
++ per cent under the 1928 figures. Since no \'aluation was placed 
upon military production in I 928. it was impossible to compare figures 
on valuation for the two \·ears. Total production, despite the military 
slump, increased 27 per c~nt owr 1928. . 

Twenty-five aircraft engine manufacturers reported a total of 7.378 
engines produced during 1929 for both military and commercial use, 
representing a total valuation of $26,-t-CJS,8JO.IS- The commercial 
market received 5,5 I 7 of the engines, and the military I ,861. Com­
mercial engines represented a total value of $I7,895,300 and military 
motors $8,600,530. I 5· 

Ninety-five per cent of the engines were manufactured by members 
of the Aeronautical Chamber of Commerce. 

*Comparative production tables for 1928 and 1929 in Appendix. 

7 
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Comparing this report with 1 f)2.S figures. commercial production 
increased 3,667 units or 193 per cent. ~Iilitary engine production \\·a:-; 
448 units higher than in 192H. rl'presenting an increase of 32 per cent. 
The value of commercial engines increasl·d $S,():;S.'i7'i· or 100 per cent. 
The valuation of military engines was not compiled in 192S. so that 
it is impossible to compare figures in that field. Total C'ngine produc­
tion, including those for military and C!llllllH'J'l'ial purpost's. ~ho\\'cd an 
increase of 4, I I 5 units or r2(J pl'r cent. 

Adding spare parts for hoth engines and airplanes oi all typC's, it is 
estimated that the total rl'tail ,-aluation of aircraft and engines produced 
in I929 was $9S,noo,ooo, as compared with SfJ2,1)()(l,l)(l(l in 192S. 

Open co~kpit biplanes led in the numl)('r produced as to type. \\'ith 
clos~d cockpit mon~pl_anes sl'cnnd. 1-lnwen·r. of all types manufactured 
dunng I929, amph1b1ans showed the greatest increase O\'Cr 192S. ThC' 
closed cockpit biplane was the only~ type to show a decn.'ase in the 
number p:o_d uce(~ when compared \\'i th 1 92S fig 11 rl's. 
. ~mplHbia.ns Increased 3~3 per cent, showing th<' marked interest 
111 thrs versatd: type. ::\J rdti-motnrC'd monoplarws incrC'ased 207 per cent 
over 19~8; flying boats and seapi:11H's. 1 r)o per rt·nt. ()pen cockpit mono­
plan~s IIlCreasccl_ 81 per ct·nt; clos<'d cockpit InorHlplanes. So per cent; 
multi-motored biplanes. ()o per cent; and op('n cockpit hiplancs, 30 pl'r 
cent. The closed cockpit biplane dt'cn·ased 32 pt'r n·nt below the 192S 
totals. 

In I928, there n-ne 124- per cent mort• hiplarws than monoplanes 
of all types, while in IC)2CJ onh· :; 1 pt'r c1·nt more biplanes \\'ere manu­
:act:Ired. The ratio between biplanes and nwnoplarH·s was rapidly shift-
111g 111 favor of the monoplane. 

The average unit value, without motors, of aircraft produced during 
I 929 was $6,276.7 5, an increase of $1 ,.p2.2'i more than in I 92B when 
the average unit value was $-t-.S.~-t--so. Commncial t'ngine production 
showed an average unit price of $J,2 ..j.J.(>5 during I 929 as compared 
to $4,83o.65 in I928. 

The average unit value of all types of aircraft including m?tors 
during I929 was $9,520.4-0 as compared to $g,6H).I5 in I928. 1 !~esc 
comparative figures show that while the average price of airplanes With­
out engines was considerablv higher during 1929, this increase in cost 
was offset by a lower avcr;tge price for engines. The lower average 
engine price resulted from the entrance of the lower power new produc­
tion engines into the field, while the marked increase in aircraft unit 
values can be attributed to the larger number of multi-engined trans-
ports, amphibians and Hying boats produced. . 

The production report for 1929 was exceptionally complete With 96 
manufacturers filing their figures with the Aeronautical Chamber of 

1 
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n, B crl ine r-Joy e 
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Mrs. Herbert Hoover chri stens th e fb gship of the New York, Rio and Buenos 
A ires Lin es, Inc., fl eet. 

Boeing Airplane Company, Brunner\:\ inkl e A ircraft Corporation, Buhl 
Aircraft Company, Ca ims A irc raft , Century Aircraft Corporation , 
Cessna Airc raft Company, Commandaire, Inc. , Con1mercial Aircraft 
Corporation, Consolidated Aircraft Corporation , Connan Aircraft, Inc., 
Crawford Airplane & lVIotor l\llanufacturers , Curtiss Aeroplane & 
l\1otor ~ompany, C urtiss-R obertson Airplane lVlanufacturing Company, 
Dare An-craft Company, Davis Aircraft Corporation, Douglas Company, 
Doyle Aero Corporation, Driggs Aircraft Corporation, D ycer Airport , 
Eastman Aircraft Corporation, Eyerly Aircraft Corporation, Fairchild 
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Airplane ::\Ianuiacturing Company. Flt·c·t .:\ircr:tit. Im· .. Fokka .-\in·ratt 
Corporation of America, ( ;l'rlt'ral :\irplarw!' Corporation. ( ;ram·illt­
Brothers Aircraft. Inc., ( ;n·at Lah!' .-\in·rait Corporation, Hall· 
Aluminum A i rc ra it Corporation. II amiltnn ::\I c·r a I plane Company. 
Heath Airplarw Company. II isc· :\ircrait Corporation. I n·land .-\in·rait. 
Inc .• lr\\"in Aircraft Company. Kl'y!'itorw :\ircraft Corporation. Knoll 
Aircraft Corporation. Krl'icln-Rc·i!<nt·r :\irnalt Company. Inc.. Josc·ph 
Knrt·tzcr, I nr., l.t'IH'rt Aircraft <. 'nmpany. l.incoln :\in·rait Company. 
l.ockheecl Aircraft (.'ompany. l.fll'llin!-! :\c·ronautic·:d Fngim•t•ring Cor­
poration, ::\Iardwtti :\Iotor Patt·nrs, Inc.. < ;h·nn !_;...:..._:~lartin Company. 
:\Ic·rcury Aircraft, Inc., :\l1·tal :\ircrait Corporatmn. :\Iiami :\in·ralt 
Corporation, :\Jilin Corporation, :\Ioha\\"k :\irnait <.'orporatinn. :\lono 
Aircraft Corporation, :\looney Aircraft Corpor;rtinn. :\loth :\ircr:11t 
Corporation, :'\ 1'\\" Standard :\ i rcra ft Corporation, :\ ichola!'· lkazlt·y 
Airplane Compan\', Inc., :'\or:111 Aircraft Company. :"ortlwast Airway~. 
Inc .. Parks Airn~aft. lnr., Pheasant Aircraft Compan\", Inc., Pitcairn 
Airrraft, Inc., Pittsburgh ::\Ietnl Airplam· Company. !{~:an Aircraft l~or­
poration, Schmuck Ai rc raft Company. SikorskJ.:._A.naticm--t.:a.I:p.u.r:a tlf~ll. 
Solar Aircraft Company, Spartan Aircraft l'omp:111y, Inc .• Spc:ar :•\rr· 
craft Corporation, StC'arman Aircraft Comp:wy, Stinson Aircratt l~m­
pany, Stout :\leta! Airplane Company. Swallow Airplane :\Ianufactunng 
Company, Taft Airplane Company, Ta-Ho-::\Ia Aeroplane & :.Iotor 
Corporation, Taylor Brothers Airplane ::\Ianufacturing Company, I ~w1.1 · 
l\!larine Aircraft Engineering Company, Travl'l Air Company, ~. ·. S. 
Aircraft Company of :'\e\\' Jersl'\', VC'n·ille Aircraft Company. \ rk111g 
Flying Boat Company, Ch;Ull'l' ·\.mrght C01·poration, \Vaco. Air~rait 
Company, \Vatkins Aircraft Company, \Vhittl'lsey :\Janufacturrng Corn­
pany, Inc., H. F. \ Vilcox Aeronautics, Inc. 

In the engine field, the reports were equally thorough. The follow­
ing engine manufacturers filed their production figures for the }'l'ar 
with the Aeronautical Chamber of Commerce: 

Aero Development Company, Aeromarine-Klemm Corporation, 
Alliance Aircraft Corporation, Axel::on Aircraft Engine Company, 
Century Rotary Motor Corpor·ation, Chevrolet Aircraft Corporation, 
Comet Engine Corporation, Continental Aircraft Engine Company, 
Curtiss Aeroplane & Motor Company, Fairchild Engine Corporation, 
General Airmotors Company, Irwin Aircraft Company, Kinner Airplane 
& Motor Corporation, Lambert Aircraft Engine Corporation, LeBlond 
Aircraft Engine Corporation, Lycoming Manufacturing Company, Mac­
Clatchie Manufacturing Company, Menasco Motors, Inc., lVlichigan 
Aero-Engine Corporation, Arthur ]. Paige, Pratt & Whitney Aircraft 
Company, Rearwin Airplanes, Inc., Spear Aircraft Corporation, \Varner 
Aircraft Corporation, Wright Aeronautical Corporation. 
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Aircraft Operations 

American air("rait. including civilian. commercial and gO\·ermnent 
planes, flt·w a total of 1 CJ7. ~46. 590 mile:> during 1929. more than trebling 
the totals for 1 C)2N. Till' di:>tancc.- flown was more than five and a half 
timc.-s that between the earth and ~Jar:>. or equal to ;J.OOO flights across 
the t•ontinent trom ~t·w York to Lo~ Angeles. 

During IIJ2C), 3.160,793 persons were~ carried in planes operated 
hy air transror~ lim·s or aerial st•rvin· companies. This figure did not 
indude thr number of pt'rson:; carrietl in pri,·ately owned civilian planes 
or in craft of tlw Army. ~avy. ~Iarine Corps. Coast (iuard or Depart­
ment of Cnmm~·rl·e. Lc.-ss than (X"I(l,\'tlll persons were carried in similar 
operations 1luring JC)2K• 

Plam·s engagt·d in contract air mail sen·ice alone flew a total of 
•3.205.()40 m~ilt~.; during 1 C)29 and carried i ,(lC)6,930 pounds of mail. 
Contractors to the gon·nmwnt on tlw 32 domestic mail routes received 
$13 .R61).6o(1.16 con;pc.-nsation from the Post Office Department. At 
the cntl of the year, routes totaling q.369 miles were in operation.t 

Air transport operators, carrying passengers. mail and express. Aew 
20,2.J2,Rc) 1 miles during 1929. according to detailed reports filed with 
the Aeronautical Chamber of Comnwrce hy the 27 major operators . 
.At•rial St•rvice operators doing a widely diwrsilled business piled up 
lt).t.,JJ6.)()() milt·s. and it was estimated that pri,·ately owned plam·s. 
both corrorate and per::onal, were flown 2),000,00(.) miles during the 
year. All hrandws of the gon·rnnwnt, including the Army. ~avy, 
:\'Iarine Corps. Coast ( iuard and Department of Commerce, Aew 
47.967,1 39 miles. As contrasted with this figure for government opera­
tions, civilian and commercial plam·s Aew a total of I +9·579·+51 miles. 

Licensed Planes 

At the close of I 929, there were 7,843 licensed aircraft in operation 
in the United States and .J,)20 idrntified planes, making a total of 
I 2.363 ships availablr for commercial and civilian operations. New 
York led all the states in the number of licensed and identified planrs 
with I ,429 having federal licenses and 35 I identified. California was 
second with 96I licensed and 5 I 5 identified; Illinois, third, with 542 
licensed and 37 5 identified; l\tlissouri, fourth, with +3 I licensed and 262 
identified; and Ohio, fifth, with 451 licensrd and I 83 identified.* 

*Complete comparative :-;umnwry of all ot•erations in Appendix under "Fiyin~ in 
the Unite<! States"; also sec chapters on "Air Transport Progress," "Aerial Service," 
"Private Flying" and "l\Iilitary Aviation" for analysis of total figures given here. 

tComplete statistics on air mail operations by routes in Appendix. 
:!:Complete list of licensed and identified aircraft by states in Appendix. 
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Aircraft Accident Statistics 

'-\lith the phenomenal increa!ie in the \"olumc of npt·rations during 
1929 came a rise in the number of aircraft acciclt·nts. hut thC' per~ent.agt· 
of accidents to miles flown dt·creased to indicate a higher IC'\'el ot sah'ty 
for all operations. \Vhile the I )epartnwnt of Cnm~nercC' had not y<'t 
completed the compilation of accident statistil·s for the st•cond six month~ 
of 1929, figures availahiC' for tlw first six momhs ~howed a decline in 
the accident rate. The l >epartnwnt of Comnwrn· \\'a~ authority for 
the statement that a prelimin:try re,·ie,,· of thr n·port~ tor the second 
six months indicate a furtht•J· decline in the JWn .. ·t·ntag" of accidents 
per mile flown. 

Approximately a half million miles \\'ere flo\\'n for t•n•ry fatal an·i­
dent during the first six months of 1 CJ2CJ, if :tll types of commercial 
operations were taken into consideration. A large numlwr of accidents 
in this classification wen· in unlicensed planes wi;h unlicensed pilots. 

l\1ore than I ,ooo,oon milt•s \\'ere flown for e\·t·n· fatal accident on 
the. regular air transport lines during the six mnnti1s period repo_rred. 
Th1s figure.can be compared \\'ith SS-t-.noo miles flown JWr fatal accHient 
in the second six months of 192S. and s9r,,o011 milt·s per fatal accident 
during the first six months. Only i·iS per ct•nt oi the accidents were 
in scheduled operations. 

Fifty-nine per cent of all accidents were attrilmted to errors of per­
sonnel, ~ilots being charged \\'ith Si-3 1 per cent oi the errors. ~truc­
tural failures were responsible for onlv six per cent of the accHients 
and power plant failures for 1 S per ce;tt. • 

The year under review was marked with J1rilliant progress in the 
manufacturing and operating branches of the industry which brought a 
new measure of safety and regularit\· of senrice for passengers, mail and 
express. The developments in each. of these fields will be described in 
later chapters. 

'Comparative accident statistics in .Appendix. 
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AIR TRANSPORT PROGRESS 

T II E l · nitt·d Statt•s !t·tl the worltl in air tran!'port at the clo~e of 
1 t)l«J. P:~s:-t·ngt·rs. mail anti t·:xpn:s:; were b~ing Ho_wn more than 
~~ l,<"IIIO nult-!' t·n·ry .2~ hour:;. ~t·rnng a tern tory w1th go.ooo.ooo 

population. ~dwdull',l transport line:; were flying one-third of the dis­
tance lwt,n·t·n du~k and dawn 011 lighted airways. providing night sen·icc 
unparalll'led anywhnt• dse in till' world . 

.-\nwrit·a's major air transport line.s. opt•rating on regular schedules. 
lh·w more than .lli.OOP.t"llltl mik.s during the year. carried more than 
/.tllltl,ooo pounds of mail. and tran:'ported more than 16s.ooo passengers 
to douh!t- and tn·hle prt·,·iuu,; pt·ak ligures. .\lore than a score of new 
lim·s were inauguratt•tl. old tmt•s n.tl·ndt•d, aJillexisting sen·ices improved. 
The lir,;t coast-to-coast combined air-rail sen·in·s bt·camc a reality. and 
the world's lirst regular night pa:;st·ngl-r route with tri-motored planes 
was inaugurated. 

\ Vhile air transport statistics for 11)2<) were be\\"ildering. they coultl 
not mirror tlw full nlt'asun· of progress made during the year. Only 
those who usetl the transport lim·s regularly and \\"l'rt' able to compare 
them with sen·ict·s oi a n·ar or two lwfore obtained a complete picture 
of the ad1ien·ments. . 

To the air tran·ler, tlw transformation \\·as almost unbelievable. 
Only a short time bl'iore. lw had to poke his way into a cumbersome fly­
ing suit, buckle himsl'lf into a parachute and waddle out on a dusty lield 
like a penguin to pn·pare for each !light. The patience of the uninitiated 
passenger \\"as tried to the limit and he stood on one foot, then on the 
other, \\"aiting for the engint• to \\"arm up. Some tried Hying in those 
days. Few found it in keeping \\"ith their notions of comfortable trans­
portation. 

During 1929, the safety, com fort and com·eniences of the passenger 
became paramount considerations. The latest rellnements brought the 
deft hand of the artist and the interior decorator to the transport plane 
cabins; the science of the radio engineer and the weather bureau expert 
to aid on each Hight; and a type of service for the passenger rivalling 
the finest railroad trains or ocean liners. 

The type of the chairs had been studied and changed so that the 
passenger rode more easily. The cushions were made deeper, and modern 
designs and patterns introduced in the upholstering. A certain indi­
viduality was maintained in each plane interior, so that the air passenger 

1 l 
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enj oyed freshness o f new Sllr ro11 ndi ngs in ;:d mo:';t e \T tT pl ane on hi. 
JOurney. 

The wind o" ·s- t in;· pee p-ho le: in th e ea rl y ·:tb in p lanc.-\\·c re 
ex tend ed th e full lengt h of the ·abi n interior flooding th pla n w irh 
light and providing ·o rrect ,·entil ation fo r :u mme r o r winte r tra,·e l. 
Artistically des igned ce iling lamp a nd wall light. " ·c r a II I fo r n irriH 
flying. The cabin fl oo r-form e rly cove red wi th ba ttl e h ip linoleum ­
had a rug which ha rmonized with pill ws, ·urta in a nd wall p:111 e ling . 

HIGH SPEED TRA NSPO RT 

Lockheed Vega (Wright Whirlwi.nd) of the Canadian Am eri can Air Lin es 
flown on fast schedule between Minn eapoli s and \Vinnipeg. 

Instruments in the cabin on some lines kept the air traveler informed 
of the speed and altitude at which he was flying. 

A butler's pantry became regular equipment on the bigger planes, 
with a refrigerator, electric plate, dishes and cutlery to provide full 
course dinners on long flights or little "snacks" on shorter hops. Hot 
and cold running water brought added comfort. 

From the time the passenger arrived at the airport of embarkation 
until he stepped from the plane at his destination, uniformed attendants 
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E i g ht een - pa~<engrr Boe ing ( ~ Pra tt and \\"hit ne_,. H o rn e t ~ ) tr an port in fli g ht 
ove r ~· lnu d h a11k s nca r r--- It. R :1i n ie r, q ,.j O fcc r. 11 e of fl ee t built for zo- hour 

Ch i ·a ··o - an Francis ·o se n · i ·e. 

NIGHT PASSENGER SERVICE 

First night fl y ing of passengers on regular schedule was inaugurated by the 
B oeing System between Salt Lake City and Oakland, Cal.; 634 miles flown in 

one-fourth of the time required by trains. 
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"vere at his se rvice. A tel. c pic a nopy, r u n out f r om he n1r terminal 
building to the door of t he plane br ught a r ·a. su ran ·c th. . th e pa_­
senger's safety and comfort were param u nt in th min I of the air 
line operator. Pilots and nav igato r- \\' rc drc c I in . H·a nky u ni nn . . 
A radio operator \\ a ca rried on me pl ano , wh il th co-p ilo t main­
tained two-way radio commu ni ati n with th • g rou n I o n th ·r l ine 
where a special radio ope rato r wa not ca rried . 

Limousine service f rom do\\ ntO\ n hot · ! to th ai q rt o r 1 ced - t. oa r 
service from the city to the seap lane ba e \ ·e re add ed a a 1 art of the 

18 PASSE NG ER CO :' WO R 

Huge Curtiss (z Curtiss Conqu erors) Cond or in d a il y se n ·ice on T ran s­
continental Air Transport, Inc., route bet\v een Co lurnbu s, 0 ., and vVaynok:-~, 

Okla., with Fo rd (3 Pratt and \Vhitney vVasps) below. 

de luxe service of the major lines . Motion pictures were introduced as 
an experiment to entertain passengers on long flights by one line, and 
others devised unique means of entertaining their guests and making th eir 
flight 'pleasant. 

Group Control and Public Support 

The phenomenal expansion of air transport lines can be traced to 
increased public support, which resulted in the active participation of 
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f ok kcr t r i-n1 otorcd nHuw pl:111c o f l " n i n: r~:tl :\i r Li n e~ o,·e r K eokuk 0 J m on IJp 
of co:1 t- io·c J S! a ir ra il _c n · ire. 

LUNCHEON ON AIR LINER 
Luncheon being served in J tri-motorecl Fokker monoplane of the U niversal Air 

Lines System shortly after lea v ing Chicago. 
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maj or fln ancia l interes ts and th e ba ·ki ng of c. rab li. he I tra n_portation 
lines , bring ing al ou t a tran ::; iti on rom o rporat ion cHnrr o gr up 11 -

trol. The last three months of 192R provided <~mplc c\·idcncc rh:lt a 
majority of the line_ were being ,,·e ll ed togeth -r b~· g r u p. id ent i 1c I 
with many bran hes of th e a irc raft indu try . \\h at rc. u lrcd durin, 
1929 was, in a la rge measure t h f ruit of th is hange in th n lnanc ial 
structure of th e indu try. 

Mos t of th e maj o r a ir tran port line. ,,·e r a li i d with one o fou r 
great finan cial g roups, which in terested them. ch ·e in a lmos t cn rr ph::t: e 

FLYING TilE Mi\ 11. 

Stea rman "S peed M a il" ca rry in g m:-til on th e Varn ey A ir Lin es , Inc., ru ut e 
from S:-tlt Lake City into th e no rth11·est. 

of aeronautical development. The Aviation Corporation of Delaware, 
one of the holding companies, included a vast system of air transport 
lines under its control with Universal Aviation Corporation, Southern 
Air Transport, Colonial Air Transport, Canadian Colonial Airways, 
Colonial Western Airways, Embry-Riddle Aviation Corporation, and 
Interstate Air Lines as its operating divisions. 

Closely associated with the Curtiss-Wright or C. M. Keys and 
Richard F. Hoyt interests were Transcontinental Air Transport, Mad­
dux Air Lines, National Air Transport, Pitcairn Aviation, and the units 
included in the Aviation Corporation of the Americas, a holding com­
pany for Pan American Airways, Mexican Aviation Company, New 
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Twel ,- c-p :-i~~c ngc r Ford ( 3 Pratt and \\"hitn ey \\'a s1 s monoplane of Trans· 
contin ent a l A ir Tr:111 Sp rt, Inc., o ,·e r Ca th edral Rocks n e :~r Ga llup, N. !VI. , th e 

sce ne of Puebl o I ndi:~n rel ig ious ccn·mnn_,. r:1ch year. 

TIA JUANA NEXT STOP 
Tri-motored Ford monoplane of Maddux Air Lines, Inc., taking off from Grand 
Central Air Terminal, Los Angeles, Cal., for Tia Juana and Agua Caliente. 
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York A irway, Pan _ men can lnl·ay f 1 
G race A i n va) s. 

The third g rea t y tcm , b ringi ng B oe ing 
A ir Transport into the Boei ng ·r tcm , 11·< 

di vision of U nited A irc raft and Tra n po rt 

NOSE AN D NEC K. 

K 

·xa a nd P a n ! \ m c r icn n-

po rt an P nci 1 

a · rh opc rat111, 
rpo r~trl n . 

Fokker transport plane o f U ni ve rsal Air L in es crosses N ew Yo rk Centra l ri g ht 
of way as E ng inee r H arry M eredith of th e T w enti eth Century salutes P ilot 

Cl yde H olbrook in d a il y coa st to coast air-rail servi ce. 

The fourth system centered in th e indi vidu a ls and banking interes ts 
was linked with W es tern Air Express and Fokker Airc ra ft Corporation, 
and included Standard Air Lines , Midco ntinent Air Transport and West 
Coast Ai;·. Transpo1;t in addition to W estern Air Express. 

It was these mergers of interes t and the stronge r financi a l setups 
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torm . in th e lllOllilt:lillOUS reg ion n \\"11 \'Cr by I ncifi c A ir T ra n_port Inc. 
fa il to s top th ese Boe ing 4.0 ( Pratt and \\'hitn ey \ Vnsp ) , four-passe nge r mail 

plnn c. betw ee n Lo Ar weles :llld ea ttl e. 

FLYING POST OFFICE 
The I 8-passenger Boeing transport con verted into a mail compartment, 
resembling rolling post offices maintained on trains. Chairs in the cabin can 

be removed in I 5 minutes. 
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which resulted th at inAu enced the dc ,·e lopment o r~i r tr <J n:; p rt d u r ing 
1929 more than an) other inrl c fa to r. Th " in lc pcnd cn t ' lin es, i 
the companies not includ ed in th · fo ur m 'tjo r fin a n i:tl g r u p. ar1 be 
properly called that also we re a li,· to t he 1 o ib ilit ic. of x pa n. io n 
and mad e rernark able . trid es to k , p abr as t o · th e ph r> otnc na l 1 ro •rc . . 

Lower Passenger Tariffs 

The extensive statisti cal ·urv'y mad e by th . cron:wt ic a l hambc r o 
Commerce at the close of r 92 r veal d that th e a ,·e ragc pa .. cng c r ra te 
per mile on the establi heel a ir tra n port lin e ,,·as r 1J1 ·cn r.. llo \\·c ,·cr . 
the last two months of th e year sa \\· most of th ' littes mak e radica l cu ts 

AT C LEVELAND AIRPORT 

Ford tri-motored monoplane of Stout Air Lines Inc. recei v ing passengers at the 
new Cleveland Airport Administration fluilding before taking off for Detroit. 

in their tariffs which forecast a far lower rate than the 10.6 cents average 
for 1929. Considering the excellence of the service offered and the time 
saved through the use of air transport, the tariffs at the close of the year 
were within the r·ange of favorable comparison with railroads. The fare 
on the established coast-to-coast lines was less than one-third higher than 
first class railroad fare. 

Equipment 

Twenty-seven major transport lines employed 619 planes in their 
services during 1929, 594 land planes, seven seaplanes, and I 9 amphibians. 
Single-engined planes outnumbered all other classes with 480, princi­
pally because of the large number of efficient mail and express planes so 
equipped. Seventeen had twin engines; and I 22 were tri-motored planes. 
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\\·e~ t r m .'\i r Exp r e~ s t :~kc dcJ i,·cry f th e firs t of :t fl ee t of new Fokk cr F- 32 
( d ouble t :~ndcm Pr :~ tt a nd \\.hit ney ll o rne ts ) tr :~ n s po rt s fo r use in th e \\ est. 

"AERIAL ROUNDHOUSE" 
New hexagon shaped hangar built by Western Air Express at its new Los 
Angeles terminal. Six doors are electrically operated, with 24,000 square feet 

of floor space. 



24 AIRCRAFT YE:\R HOOK 

Air cooled engines had the ascendancy on·r other types with R3(, used 
during 1929, while 169 water coolccl motors wen• <'mployed. 

Huge tri-motored or twin-motored plam·s were fa,·orecl on the exclu­
sive passenger lines, seating from 10 to 1 S passt·ngers beside their crew~. 
Smaller planes of from fi,·e to eight place were ust•d on lines feeding 
the tr~mk systems. Description of the ,·arious type transport planes in 
use wdl be found in the chapters on "Aircraft :\Ianufacturing'' ;uul 
"T d . D . " S o· · I I I . . ren s. 111 es1gn. , u 1Cl~ 1t to say wre t 1at t w progress 111 air· 
craft des1gn kept pace with the demands for largt·r and faster planes on 
the transport lines. 

The 27 major transport lint'S reporting used airways aggregating 
41,728 miles, almost half of which were fully t'cluipped for night flying. 
They developed their own air terminals and internwdiatt• landing f1clds 
on routes where public facilities were not a\·ailabh·; installed weather 
reporting systems; perfected radio communication from station-to-station 
and with planes in flight. These achic·\·c·ments are described in the chap­
ters on "Aviation Radio" and "Airports and Airways.'' 

Personnel 

The transport lines were employing an 11nusually high type of per­
sonnel, both in the operating and traf11c departments. First-pilots were 
n~en with thousands of hours of flying experience; co-pilots or assistant­
pilots were men well trained; most stewards or couriers wen~ clean cut 
college men. The employment of a high class personnel, while costly 
to the operators, was dire~tlv in line with the policy of unusual sen·ice 
unparalleled in the older t1·dnsportation systems. 

The twenty-seven lines employed 2,H(J7 persons, of which 372 were 
pilots and I ,425 mechanics or ground pt·rsonnel. This tabulation deJnon­
strated graphically the need for about eight men on the ground for every 
pilot-employe in the air. 

Air Transport Statistics 

The total mileage flown by the 27 lines almost doubled the reports 
of 1928 and quadrupled the figures for 1927. The month by month 
reports showed a total of 20,242,891 miles flown during 1929,* as 
compared with 10,472,024 miles in 1928, and 5,242,839 miles in 1927. 
These mileage figures included only scheduled operations on regular 
passenger, mail and express lines, and did not include short hops or 
charter flights, which are considered in the chapter on "Aerial Service." 

The lines reporting to the Aeronautical Chamber of Commerce listed 

*Some December figures were estimated. 
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c ·nr \~I E RI \ ':'! ER\"1 E 

Thir t.v- two pa~~engcr Con .. ol icl:lt ed ommodorc ( twi n Pratt a nd \ \' hit ne · Hornets ) 
n.v illg UO :Jt to be lU:cl h." th e New Y ork, Ri o nncl Buen s A ire L ine, I nc. 

COMMODORE CABIN 
One corner of the luxuriously decorated interior of the 32-passenger Consolidated 
Commodore flying boat built for the New York, Rio and Buenos Aires Line. 
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165,263 pa sengers carried in 1 29 < cornpar d w ith 
in 1928 and 12,594 pa senge r in 1927 . J\llail poun Ia r 

double the 1928 figure., 7, 96, ., pou nd bei ng 

nge r 
:1 lmo. 

compared with 3,632 59 pound in 1 2 and 1,222 + poun L jn 1 7· 
Express poundage carried w< reported a t 197 ~ p01111 I . 

Mail and expre . . lines new a total of 1 ++ 172 mi le. " ·hi l p:1. -
sengers were AO\\n a total of 14 m il e. du r in r 1 2. I t h u ld 
be remembered that ome line carri d m ail , xpr . a n I P< ~ ng r , " ·hi lc 
some were devoted cxclu ive l; to pa en ·i e an I oth e r: exclu. in: ly 
to mail and express. T he tota l mil e. 20,2 +- , · 9 1 took thee du pl i-
cations into consideration. 

.h II; 

STEARMA r I .IGHT TRA N SPORT 
Four passengers and load of mail are carri ed at a crui sing speed of 110 miles 

an hour in this Stearman (Pratt and Vilhitney H o rn et) Light Tran sport. 

The transport lines included in this survey were: Alaska-Washington 
Airline; Boeing Air Transport; Canadian Colonial Airways; Colonial 
Western Airways; Colonial Air Transport; Embry- Riddle Aviation Cor­
poration; Interstate Air Lines; Maddux Air Lines; Mamer Air Trans­
port; Middle States Air Lines; National Air Transport; National Parks 
Airways; Northwest Airways; Pacific Air Transport; Pan American Air­
ways, including M exican Aviation Company, Pan American Airways of 
Texas, and Pan American-Grace Airways; Pitcairn Aviation; Southern 
Air Transport; Southern Air Express; Southwest Air Fast Express; 
Standard Air Lines; Stout Air Services; Thompson Aeronautical Cor­
poration; Transcontinental Air Transport; Universal Aviation Corpora-
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F okk cr F - to ( 3 Pr:ltt ::111d 'Vhitn cy ":1 .. p.) pa .. enge r pbne of St:~ndard Air 
Lin e , Inc., enrout e be tw ee n Lo~ An g el e_ and El P:tso on dail y ch edule. 

AIR MESSENGER SERVICE 

1 
. 

1 
A"r rfransport, Inc., inaugurates air messenger service in conjunction 

c.? homWa st~rn Union Telegraph Company to speed the delivery of parcels 
"It e between New York and Boston. 
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tion; United States Airways; Varney Air Lines; and \\'{·~tern :\ir 
Express. 

Of these lines, eight were carrying passengers t•xclusin:ly. Tht'\' 
were: l\1addux Air Lines, :\Iiddlt~ States Air Lines, Southt·rn Air 
Express, Southwest Air Fast Express, Standard Air Lint'S, Stout Air 
Services, Transcontinental Air Transport, and C nitt·d States Airways. 
Only three were carrying mail and t•xpn~ss exclusivl•ly: :'\ational Air 
Transport, Pitcairn Aviation. and Vanwy Air Lint•s. The other I(> car­
ried mail and passengers. and most of them i ncludecl express either 
through an American Railway Express colltract or some special arrange­
ment. 

Business Houses Support Air Transport 

While some passengers on the air lint'S \\'l'rt' using the Ill'\\' mode of 
transportation for the richness of tlw t•xpcricnce on a pleasure jaunt. sur­
veys conducted by sevcrallim~s showed that most passengers ust•cl the lines 
for business purposes. The incn·asecl support of l:trgc manufacturing 
concerns and business houses was e\·idcnt through a su rn·y made by the 
Air Transport Section of the Aeronautical Chamlwr of Commerce, which 
attempted to place the chiefs of great corporations, employing thousands 
of men, on record as willing to apprm·e the expense accounts of their 
employes when they usc the air lines for business purposes. 

The response was gratifying to the transport operators, Ro big corpo­
rations filing letters with the Aeronautical Chamber of Commerce to the 
effect that they were ready to approve expense accounts of their employes 
and executives who usc the air lines to economic advantage. Some of the 
companies endorsing the air lines in this way were: \Vestern Electric 
Company; Binks Manufacturing Company; Alumintlln Industries, Inc. ; 
Independence Indemnity Company, The Sherman Corporation; Has­
kelite Manufacturing Corporation; \Vyman-C;ordon Company; Thomp­
son Products, Inc.; The Texas Company; Rome \Virc Company; l\1oto 
Meter Gauge and Equipment Corporation; Standard Oil Company of 
California; Elgin National Watch Company; The Electric Storage 
Battery Company; Park Drop Forge Company; Sun Oil Company; The 
Pyle-National Company; Radiomarine Corporation of America; The 
Robbins Company; Richfield Oil Company; The Packard Electric Com­
pany; H. H. Robertson Company; Sinclair Refining Company; The B. 
F. Goodrich Rubber Company; Lycoming Manufacturing Company; 
Standard Oil Company of New Jersey; McGraw Hill Publishing Com­
pany, Inc.; The Goodyear Tire and Rubber Company, Inc.; The 
Cleveland Pneumatic Tool Company; Champion Spark Plug Company; 
Bigham, Englar, Jones & Houston, Counsellors at Law; American Bosch 
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T\\.1 ~ CIT I E T Ill ' A . 

Tweh· c - p :t~~cngc r Ford monopbne ( 3 Pratt and "hitnev \\a p ) of 
Nort hiH st :\i rw :ty. In c. l e aY i n~ M inn eap olis ( le t ) and t. P :1 ~II for bi cago 

011 reg ula r r 1111 . 

FROM BUS TO PL!\NE 

Passengers tran sfe rring from special bus to Ford tri-motored plane of 
Stout Air Lines Inc. at Ford Airport, Dearborn, enroute to Chicago. 
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Magneto Corporation; A C. Spark Plug Company ; \ a n 
ers Chemical Works, Inc.; Loami , uff rn and 1-c m a l , 
Lando-Azpiazu, Inc.; Summerill Tubing mpany · Th J\mc ri a n 
Rolling Mills Company ; Barr Shipping o rp ra tion; Pa·kard i\.I o to r 
Car Company; N ational Carbide Sal e orpora tion; ·\ Vc. tin :rhou c La.m1 
Company; United States Rubber C mpany ; F . hum a h r & 'om pany · 
Postal Telegraph-Cable Compan) ; cnc ral ompa n~· ; The 
Foundation Company; Rand 1c N all.) and \ a lcnt ine and 
Company; The Curtis Publishing Company ; 

OVER DALLAS F t\lR 

Passengers of Southew Air Transport Inc. were given a glimpse of the 
Dallas, Tex., Fair while flying the regular route through Texas 111 thi s 

Travel Air (Wright VVhirlwind) monoplane. 

National Air Traffic Conference 

Traffic executives of all transport lines were afforded their first oppor­
tunity for exchange of data and ideas of the development of mail, express 
and passenger traffic at the first National Air Traffic Conference of the 
Aeronautical Chamber of Commerce in Kansas City, Mo., September I6, 
I 7 and I 8. The call for this meeting was issued by F. B. Rentschler, 
President of th,e Chamber, and Col. Paul Henderson, President of the 
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Tra,·el :\ir ( \\ ri g hr \\'hir lwind ) m noplan of uth ern A ir Tra nsport, Inc., 
ll'a \'in g M eacha m Field, th e Fort \Vo rth, Tex. airport. 

BOARDING COLON! t\L TR t\NSPORT 

Passengers boarding the 12-passenger Ford (3 Pratt and \Vhitney \~T asps) 
transport plane at Boston for New York. 
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American A ir T ran. p rt soc iat ion. Th Chamber' · n fcrc n c broughr 
together traffic chie f. fro m a ll part of th ount rv a nd J"' u ltcd in a 
better un de rstand ing of prob l -rn ac in g the p rat rs, an l rhci r mo r 
likely meth od of so l.u t ion. 

The three day ses. ions \\ ere di \•id·d o tha ex1 rt in each 1 has f 
the industry might conside r the p roblem in \\·hich th ')' \\·nrc parti u lar ly 
interes ted through small comm it tee eli ·u: ion . Rc1 ar t w e re prepa red 
by committees on airports, rad io and ornmunica tio n pub li ity an I adver-

Assoc iat ed P ress. 
LINKI NG T H E 1\ME RI CAS 

Col. Ch a rl es A. Lindbergh lands a t Mi ami , F la ., with Sikorsky amphibi a n, 
compl etin g a circuit linking th e A meri cas by a ir m ail. H . L. B uskey (l eft ), 
w ho accompanied Colonel Lindbergh; M ayo r of M iam i; Col. J ohn Hambl eton ; 

Postmaster O we n P ittm an a nd Lindbergh. 

tJsmg, standard baggage weights, passenger handling facilities, develop­
ment of mail and express traffic, handling m ail and express, accounting, 
ticket sales and solicitation, and insurance and submitted to general ses­
sions at which they w ere discussed more fully. The minutes of the 
National Air Traffic Conference, published later by the Aeronauti~al 
Chamber of Commerce, provided a compendium of information on eve ry 
phase of air traffic development for th e guidance of operators. 

It was during the N a tiona! Air Traffic Conference th at announce-
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Ford t ri - mnt o red pl:tn e o i ce ni c A ir\\"a y_, l n ·., ove r :~nyo n Lake and pache 

4 

Tr:1il cnro ut e to Roo>e ,·elt D a m on it ' ·RainbO\\" .Route. 

BOARDING BIG TRANSPORT 
Passengers entering the spacious cabin of an 18-passenger Boeing 

( 3 Pratt and \Vhitney Hornets) transport used by the 
Boeing Air Transport Sy~tem. 
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ment \-Vas made o f the form at ion of th Ai r Tra nsrort tio n of th e 
Aeronautical C ham! er of om rn e r·e \\·ith Har ri. \I. H an.' llur- f \\ "c"r ­
ern Air E xpress as cha irm an. T h · ne\\·lr fo rn1 c I . cctio n . dn·o cd excl u­
sively to th e problems of the a ir t ran port in du: tr~· . rou nd d nut rhr 
organiza tion of th e Ae ronautica l harnb r of "'omm ·r · ~ a · rdinn- t a 
plan approved seve ral month s b ·fo r by its govc m o rs. 

Other members of th e A ir T ran p rt cc tion · mmirrcc \\'e re : ~o l. 
L. H. Brittin, N orthwest A in1·ays ; apt. f . H. Doc. Pir aim . ~ · iation; 
Col. Halsey Du nwoody, ni vc rsa l Av iat i 11 ; "'o l. P:-~ u l Hcmlcr­
son, Transcontinental A ir Tra11sport and Na tiona l . i r fra n. r o rt; P. C ;_ 

IN GREAT LA K ES SERV I C E 

Dornier Superwal fl y in g boat (+ geared Pratt :tnd vV hitn ey H o rn et;; ) 
imported for use on th e G rea t Lakes by th e Stout D & C A ir Lin e~ . It ca rri es 

32 passenge rs. 

Johnson, Boeing Air Transport; S. E . Knauss, Stout Air Services; l\!Ia j. 
Gen.]. F. O'Ryan, Colonial Airways ; and ]. T. Trippe, Pan Ame rica n 
Airways. 

At a later meeting in Washington, the Air Transport Section was 
authorized to proceed with the compilation of vital statistical data on air 
transport according to a questionnaire which was to be approved by th e 
operators themselves. The section also was active in the cleve lopmen t 
of new ideas for building traffic and in co-operating directly with m em­
bers on special problems which confronted them. -Practically every 
operator in the country was included in the Air Transport Section's mem­
be~ship. 
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G I:\ :-..·T 1' :\ ·:E ::--: ;E I~ 1'1. :\ ::--: E 

K <" y. to ne P :n r ici:ttt ( • \\ "ri ,dn Cyclones ) d rl i,· red t T ran sc nti nenta l A ir 
Tr a t t ~ pnn, I nc., L te in 1<} 2 9 f r its c a. t-i -c ast se n ·ice. lt ca rri es 1 8 

pa .. scnge r · in tr an . po n luxury. 

PATRICI ,\N CA BIN 

Luxurious cabin of the IS-passenger Keystone ( 3 \V right Cyclones) Patrician, 
looking aft. 
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Air-Rail Connections 

Almost eve ry important ra ilroad i11 th C n itcd ta t . was link ed w i h 
some air transport line in prov idin g om bin d air- ra il : cn·i ·c i r mu rua l 
customers of the a ir and rail lin e. . \ li t o f a ll r:-~ i l r :1d: a ilil i:1rcd in 
some way w ith air tran. po r t ve ntu re. \\'Ou l l fi ll scn~ ra l pa JC. . O ne 
transport compan) a lone li ted +O rai lroa Is at the en l of rh ·· ~-c ar w ir h 
which it was maki11g ·onn ecti on . 

E leve n a ir tran por t lines had p ro,·icl I ai r- rai l ·· nne ·tiruts f r t hei r 
through passengers. T hey were : Co i011ia l A ir Transport , :\I a I lux A ir 

PASSING THRO U GII C lJ ST O iVIS 

Passengers of Pan American Airways Inc. arrivin g fr om Ha va n a qui ckl y pa ss 
customs at the Miami Air Terminal. 

Lines, Northwest Airways, Pan American Airways, So uth e m Air TrailS­
port, South west Air Fast Ex press, Stand a rei Air Lines, Stout Air 
Services, Transcontinental Air Transport, U ni ve rsal Aviation Corpora­
tion and Western Air Express . 

The latter three provided through service from New York to Los 
Angeles and San Francisco through their rai I ro ad connections. U ni ve r­
sal Aviation Corporation, extending its existing lines to Garden City, 
Kas., and entering into an arrangement with the New York C entral 
and Atchison, Topeka and Santa Fe rail roads, opened th e first coast to 
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S Ill I'-TU-S II 0 1.: E E R \"1 Cl.·: 
!\ C :\ i\ IS - · 7 :1111phibi:~n bipl:tne ( Lnrrn in c + -o ) al i ~htin~ at Quara ntin e \\·ith 

lll :J il :1f t c r be ing c:1 t:1p ul ted fro m th e d e k of th e li e d e F r :1 n cc a t sea. 

CATAP ULTED FROM BREMEN 
Heiltkel low-win g se:tpbne pow ered with Ame rican Hornet engin e catapulted 
from th e deck of the S.S. Bremen at sea to inaug urate the first regular ship-to­

shore mail serv ice. 
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coast air-rail service June 1 4-· Transcontinental Air Tran~port, organized 
especially for t~·ain and pi:me sen·ice h~·t\\"een ~~\\" York and Lo~ 
Angeles, began 1ts transcontuwntal op<·ratlons July X after more than a 
vear of careful preparation. It was linh-d with the Pennsyl\"ania Rail­
-road, which had a financial interest in the \·entun·. and the :\td1i~on. 
Topeka and Santa Fe Railroad. The Pennsylvania Railroad was tlw 
first to actively invest in air transport. The merger of :\Iaddux :\ir 
Lines with Transcontim·ntal Air Transport ~m·<·mh<·r tf1 brought the 
llrst through air-rail ser\"icc from ~l'W York to San Francisco. \Vestern 
Air Express, Hying between Kansas City and Los Angeles, linked its 
service with railroads entering Kansas City from the east to prm·ide a 
third air-rail transcontinental service. \Vestem Air Express further pre­
pared to open an all-air service from coast to coast in ICJJ(I in co-opera­
tion with Universal Aviation Corporation, which would operate the 
eastern end of the route from ="<'\\"York. 

New Lines Opened; Others Extended 

The achievements of each transport company constitute interesting 
stories that could fill volumes. It se!'ms worthwhile to revi<'\\' the activi­
ties of each air transport line briefly. 

Alaska Washington Airways, Inc., opened regular service between 
Wenatchee, Yakima, Ellensburg and Pasco, \Vash., April 15 with two 
round trips each day, as well as operations between Olympia. Tacoma. 
and Seattle in Washington; Victoria, Vancouver, ancl :'\ranaimo in British 
Columbia; and Ketchitan, Juneau and Sitka in Alaska. \Vater landings 
were made on the Alaska route. Two land planes and four seaplanes 
were employed to carry 3,81 I passengers from April 15 until the close 
of the year. 

Clifford Ball, Inc., continued to carry mail and passengers on C.A.:\I. 
I I* between Cleveland, Youngstown and Pittsburgh and extended its 
passenger service to Washington. In co-operation with the Post Office 
Department, Mr. Ball conducted extensive practical tests on the Adams 
Air Mail Pickup Device, designed to speed up mail service by permitting 
the planes to receive their cargoes in the air without landing. 

Boeing Air Transport, Inc., a division of United Aircraft and Trans­
port Corporation, operated the Chicago-San Francisco mail C.A.M. 
I 8, express and passenger route. Approximately twenty-five per cent 
of the nation's air mail radiating into Chicago, Omaha, Cheyenne and 
Salt Lake was carried on the Boeing end of the transcontinental route. 
The fleet of two-passenger mail planes was augmented by a fleet of 
Boeing Model 95 high speed planes, with Pratt and. \Vhitney Hornet 

*Contract Air Mail Route !\'umber 11. 
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FLYI:\' G TilE .i\LLEG HENIE S 

Bncin g c:•rgo t ramport of N ati on:tl . .'\ir T r ::t n ~po rt, lnc., carrying mail and 
express bc t\\" ee n C hi c:tgo ancl Ne w Y o rk. 

KEEPING lV!AlL PLANES FIT 

Machine shop of the National Air Transport, Inc., general overhaul and repair 
base at Chicago municipal airport. 
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eng111cs, capahlt· of carrying (jo,ooo lettt·rs at a nuising spl·t·d ol 1211 

miles an hour. The first regular night passenger sen·in· with tri­
motored transports was inauguratt•d :\lav 1 bt·twt•t•n ( >akland and Salt 
Lake. Plans were fonnulatt·d ior inauguration oi 1 S passt·ngt•r trans­
port planes on regular st•rvin· in 1 'JJII to can· for inneast·d tratlil·. Tlw 
Boring System, which included l'arifir Air Transport. mon·d appro~i­
mately JO pt·r Cl'nt oi all ;tir mail in the coumry during ICJl'J, its plam·s 
calling daily at airports in nine states. Then· Wt'rt' two Bm·ing System 
planes in the air l'ach hour of the twt·nty-four, and often eight. Forty­
six per et•nt of the mileage was flown at night: this company alone 
exceeding the total mileage of all scheduled night npt•ratinns in Europt•. 

Canadian-Amt·rican Air Lim·s, Inc .. a division oi the Schlt•t•-Broc:k 
Corporation, operated daily passt•nger service each way between :\I in­
neapolis, \Vinnipt·g and intt·rnwdiate points in Locklwed ( \Vright \\'hid­
wind) monoplanes. 

Canadian Colonial Airways, Inc., a division of the Aviation Corpora­
tion, operating F.A.:\1. 1• lwtw<'<'n :\"e\\" 'r"ork and :\lontreal with 
accommodations for passengers, carried increasingly heavy mail loads, 
reaching a peak load of 1 '),27H pounds in Octohn. This was an increase 
of more than s.ooo pounds ovn the first load carried on the route. Fair­
child cabin planes were used on the JJ..j. mile daily schedule each way. 

Colonial \Vestern Airways, Inc., a division oi till' Aviation Corpora­
tion, operated C.A.Nl. 20 between Albanv. Buffalo and Clen·land with 
increasingly heavy mail loads, reaching a· peak in Octo her with 12.55 7 
pounds carried. A two-trip daily passcngn sen·ice was inaugurated 
between Buffalo and Toronto June 2CJ, and mail was carried on the route 
beginning July 1 s. Sikorsky amphihions were used during the summer 
months, but I<'airchild cabin plam·s wt•rc put into operation Septembt•r 
2R for the winter schedule of only one-trip daily. 

Colonial Air Transport, Inc., a division of the Aviation Corporation, 
opened passenger service between New York and Boston, April I 5, with 
two round trips each day. l\1ore than twenty 1 o-trip and seventeen 
so-trip commutation tickets were sold for the 200 mile service during 
1929. To meet a positive demand for quick dispatch of small high class 
commodities, a package service was inaugurated August I 9 in co-opera­
tion with Western Union. C.A.M. I, opened July I, I926, between 
New York and Boston, enjoyed a steady increase in traffic during the 
year with peak loads in August when I 3, I 40 pounds were carried. 

Delta Air Service, flying six place Travel Air (Wright Whirlwind) 
monoplanes, connected Dallas with Birmingham by way of Shreveport, 
Monroe, Jackson, Tuscaloosa and Meridian, in an eight hour passenger 
service. 

*Foreign Air :Mail Houle Numher r. 
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1·: nbry- Rid lie 'omp:111~· . pcrntin "' .. . ~L -+ bet" ·ecn Ci ncinnati 
and ''h icago. \\'i h a· ·ommoda ion ·or 1 <1 ·c1!0' · rs. "· a~ qtk n 0\'e r by 
he. \·ia ion 'orr ora ion in .-\ pr il an· rhe Eml ry- R idd le Jh iation or-

1 ora ion formed . T hirty-four pl ane. were 01 rat I b:· the co rporation 
\\·hich lie\\' ' ,'n.noo mile. lurinrr rh \Ta r " ·ith more than pa--en-
gcr;; and inr rc;~:ingly hra"y load: of nai l ani cx prc. ' . 

l ntersta T • ir J .im· . . Jnr.. a di,·isio ll o · th e .-. ,·iat ion orporation. 
opera ted ' .A .:d . 't I c \\'CC II 'hi a o an I Atl nnta an I , t. Loui. and 
J-: ,·a; ls,·ill c. J 11(1.. llrin rr 1 , - , mi le. laik. P:1." cnr.rcr ,,·ere carr ied in ter­
Ill it cntly . but I cra.mc of 1 oo r ai rport ,; · iii ties pa.sc ngcr operatio ns ,,·ere 
not regular . D c: pitc handicap . plane. on th e line rn(lint a.ine I a 1 

St)Li Tll\•\ ' 1-:5' 1' T R r\ :---.: S PO RT 

O n e of th e fl eet of t ~ ·pa ~~ en ge r f o rd m etal mo no pl a nes ( 3 P rat t a nd \ V hitn ey 
\ Va s ps) ll o \\'n by South"·est A ir F a st Ex press t a kin g off. 

pn re nt reco rd fo r scheduled mail deli ve ries fo r 17 \\·eeks \\·ith 98 per 
ce nt ave rage fo r th e year. 

l\II ad dux A ir L ines, operating a 599 mil e daily se rvice exclusively for 
passe ngers bet\\·ee n Los Angeles-San F rancisco and L os A ngeles-Tia 
T uan a and Agua Ca I iente, Ae\\· more th an I ,ooo,ooo miles during I 929 
;mel carri ed more than 4 0,000 passe ngers. Sixteen pilots \\·e re employed 
to operate the line's I 4 planes, I 2 of which we re tri-motored Fords. 
l\IIaddux Air Lines \\·as merged vvith Transcontinental Air Transport 
N ovember I6. 

lVIamer A ir Transport inaugurated daily passe nger service between 
Seattl e, Portland, Spokane and intermediate citi es April rs , operating 
r r planes on the routes. Plans we re formulated for the opening of 
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I 1 hour sen·icc hrtween Spokane and :\Iinncapolis. stopping at :\Iis.,nula. 
Butte, Livingston, and Bismarck. Tri-motorccl planc·s corurc·l·ting with 
the new line at Livingston were to fly over Ycllowstnrw :"atinnal Park 
on daily trips in ICJ30. 

:\Jason and Dixon Air Linc·s. Inc .. started operation ni dail~· pa~­
senger service between Cincinnati and I )c•troit in July. using all mc>tal 
Flamingo cabin monopl:uws pm,·c·n·d with Pratt and \\'hitrwy \\"asp 
engines. Stops were made· at .:\I idd letmnr, I )ayton, I .ima and 'roledo. 
Plans for 1930 included extension of the line to Atlanta. 

:Midcontinent Air Express. closely afliliatc·d with \ Vc·stc·rn :\ir 
Express, began operations September 21 with a daily passenger sen·icc 
between Denver and El Paso, making roruwctions at AIJ,c·qut•rrJUl' with 
'Vestern Air Express planes flying betwec·n Los Angeles and Kansas City. 
Operation of a line betwec·n Denn·r and Kansas City was sta rtc·d :\' on·m­
ber 9· Fokker Super-Universal six passen~er cahin plam·s were used 
on both lines. 

1\!Iiddle States Air Linc·s, Irw .. inaugurated daily snvice between 
Detroit, Akron and Pittsburgh in J urw, with stops at Canton, Clew­
land and Toledo. Two Lockheed cabin planes and one Fairchild were 
in service. 

National Air Transport. Inc., one of tlw pioneer air mail contrac­
tors, continued exclusive mail operations on three routes: :"c·w York­
Chicago, Chicago-Dallas, and Tulsa-Ponca City, totaling 1,7H9 miles 
of airways. The Chicago-Kansas Citv dav mail and c·xpn·ss line was 
extended to Dallas July I by way of ~rul;a, gi,·ing the Oklahoma city 
both day and night service through coruwctions with the night lim· from 
Chicago to the southwest over a spur line from T1dsa to Ponca City. 
More than 8,6oo miles were being flown every 2+ hours, half of the 
mileage at night, to meet the demands of hean· mail and express ship­
ments. Six Boeing 95 transports, f1ve Curtiss ·Falcon mail and express 
planes, and a Curtiss Carrier Pigeon I I. capable of canying a 2,ooo pound 
pay load, made up the line's fleet. A huge new hangar was completed at 
Chicago and an addition made to the repair base there. l\Iore than 
2,500,000 miles were flown and more than 2,ooo,ooo pounds of mail 
carried during the year. Three hundred and two persons were employed, 
35 being pilots. 

National Parks Airways, Inc., operated mail and passenger service 
over a 500 mile route between Sale Lake City and Great Falls, Mont., 
C.A.M. 26. Stops were made at Ogden, Pocatello, Butte and Helena. 
Six planes flew more than 350,000 miles and carried 1 ,6oo passengers, 
in addition to 70,000 pounds of mail. 

Nevada Air Lines, Inc., inaugurated daily passenger service 1\rfay I 

between Los Angeles, Reno and Las Vegas, with stops at Independence, 
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Bi:'hop. and Tonopah. Four Lockheed (Pratt and \ Vhitne\· \\"asp) 
t·ahin monoplane~ were u~t·d on the line. 

~ t'W York. Rio and Buenos :\ires :\ir Line inaugurated the fir~t 
mail and pa~st'nger :;en·ict' over a rramcontinental air line in South 
:\nwrica St·ptember 1. when the route between Bueno~ .-\ire~ and Santiago. 
l'hilr. wa~ operwd. The line was S:;o miles in length crossing the Andes 
at 1 7,cl:)(l iet·t and operated on a seven hour and f1fteen minute flying 
:-;dwd ule. The li r~t :;t•ction of the route northward was opened Augu:;t 
21 hetwt•t•n Bm·no:; :\irt's and :\Ionte,·ideo. L' ragua\·. :\I ail was car­
ried on·r the route undt'r contracts with the gon·;nn;ents of A.rgentina. 
Chilt• arHI t' ruguay. Plans were completed for exterHling the line north­
ward irom Btll'no:; :\ires to Rio de Janeiro and opening a section between 
Florid a and C 11 ba ea rh· in tt) 3\). Sen· ice \\·as then to be t'Xtended to 
Port of Spain. Trinida~l. iron; Rio and from Cuba to Trinidad in the 
spring oi 1 cun. :\ fleet of twelw twin-motored Consolidated Commo­
tion· flying hnats. each to accommodate 20 passengers in luxury. were 
ordered for the line. The lir~t of the fleet. ''Buenos Aires," was chris­
tened by :\Irs. Herbert Hoowr. Plans of the company embrace opera­
tions over air\\·ay~ ~.903 miles in length, linking :'\ew "'{ork with Buenos 
Aires. \\'illiam P. :\IarCracken. Jr .. former Assistant Secretar\' of 
ComnH·rn· for .·\eronautics, late in 1929 became Chairman of the B~ard 
of the :-\t'\\' York, Rio and Buenos Aires Line. 

:'\ortlm·est :\irways. Inc., operated daily mail and passenger sen•icc 
011 c . .-\.:\1. 9 over a )OJ mile air\\'ay between Chicago and St. Paul-:\lin­
neapolis. Fifteen plant'S th·,,· approximately 3,000 miles daily seven days 
a ,,·eek. The world's first co-ordinated air-rail ser\"ice \\·as started by this 
lint· September 1, 192S. in co-operation with the Northern Pacific. Great 
:'\orthern. Chicago, :\Iilwaukee and St. Paul. PennsviYania, Baltimore 
and Ohio, and ~t·w York Central railroads. . . 

Pacific Air TranSJ~Ort. Inc .. a unit of the Boeinu s,·stem and a 
:::> • 

division of United Aircraft and Transport Corporation, operated owr 
the 1 ,OC)C) mile airway between Seattle and Los Angeles, with stops at 
Tacoma, Portland, lHedford, Oakland, San Francisco, Fresno, and 
Bakersfield. Passengers, mail and express ~,·ere carried 750,000 miles 
during the year. :'\ew terminal facilities were provided at Seattle, ;\led­
fore!, Oakland and Los Angeles. A new $2,)00,000 model terminal 
at Burbank, called United Airport, became the Los Angeles terminus. 

The Pan American Airways system, including Pan American Air­
ways, Inc., ;\1exican Aviation Company, Pan American Airways of 
Texas, Inc., and Pan American-Grase Airways, Inc., flew 2,700,000 

miles during 1929 and carried I 7,500 passengers over its extensive routes 
which brought scores of centers in Central and South America within 
days or hours of the United States as compared with weeks of travel 
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under older modes of transportation. It npt·ratcd Fon•ign :\ir :\I ail Con­
tracts +• 5, 6, 7, ~. and C), and used a tlt·t•t of :;~ plam·:;, 27 tri-motored 
land planes, 20 single engirwd land plane!'. and 1 1 twin-cngirwd amphi­
bians. Se\·enty-two pilots and JJt 1 mn·hanic!" and ground opt· rations lllt'n 
were employ<"d on the eight routt·s whidt totaled 12.fl 1 «J milt·s oi airway~. 
The routes werr: ::\Iiami to Parmarihn. I >utch ( ;ui:tlla, 2.7~7 milt·s; 
l\liami to Cristobal. C. Z .. 2.07 + milt•:;; :\I iami to :\ a.-;sau, Bahamas, 2t,. 1 

miles; Cristobal, C.Z., to Curacoa. I>utt:h \\'est lndil's, 1,023 mil<·s; 
Brownsville, Tt·x., to llexit:o Cit\·, +72 miles; BrO\nts\·illt• to ( ;uatemala 
City, I, r 55 miles; Tampico, .:\I~xico, to :\I erida, Y ut:atan, jlJli milt·s; 
and Cristobal, C. Z., to Buenos Aires, :\ rg .. +·++2 mih·s. Tlw lattl'r 
route, operated by Pan American-< ;rae!' Ai;way!". was nwrH'tl jointly hy 
the Aviation Corporation of the Americas and \\'. R. (;race ami Com­
pany. 

Pitcairn Aviation. Inc .. operated C.A.:\1. I•J and C.A.:\1. 2:;,carrying 
mail exclusively lwt\\'t•t·n :'\t'\\' York . .:\1 iami and T;unpa. ;1 distance oi 
I ,54-6 miles. Forty-four plam·s. tltn•t• oi thl'm tri-motored tran:;pnrts, 
were used on the line which flew more than 1 ,oon,ooo miles and carrit·d 
nearly a half million pounds of mail. 

Rapid City Air Lim·s. i 11 comwctinn with their sight seeing tnu rs 
over the Black Hills, operated scht•thrled sen·ice lwtwt't'll I-1 uron and 
Rapid City in South I )akota. 

Southern Air Express inaugurated exc lusi n· passenger se n·ice between 
Jackson, lVliss., l\lontgonwry, Ala .. and Atlanta in July over a 4-00 mile 
route. \Veekly service was maintairwd over the route to obtain operating 
data sufficient to hrcome the basis for daily operations. 

Southern Air Transport, Inc., a di,·ision of the Aviation Corpora­
tion, operated three passenger routes, totaling 1 ,33+ miles, and four 
mail routes totaling I />J+ miles. The passengn routes wne Fort \Vorth 
to Houston; Dallas to El Paso; and Dallas to Brownsville, while mail 
was carried on C.A.lH. 21, Dallas to ( ;;dveston; C.A.:M. 22, Dallas to 
Brownsville; C.A.l\I. 23, ;\ew Orleans to Atlanta; and C.A.lH. 2CJ, 
New Orleans to Houston. Passengers and mail were being carried 5,936 
miles daily when the year closed. Eighty-four single engined land 
planes were used in the mail ancl passenger service. The company grew 
from a small operator with seven planes at the beginning of the year 
to a corporation linking cities throughout the south with scheduled 
transport. 

Southwest Air Fast Express was organized early in I 929 and began 
operations April 2 between St. Louis and Tulsa, Kansas City and Tulsa, 
and Tulsa-Oklahoma City-Fort \Vorth-Dallas. Additional one hour 
service between Tulsa and Oklahoma City was inaugurated later in 
the year. Another line from Tulsa through Oklahoma City and 
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\\.il"hita Fall~ to S\\'l'Ct\\'ater. Tex .. wa:; opened July IS· Xine tri­
moton·d cabin plane~ \\'en· in :'cn·in· at the end of the yt•ar. During 
tlw nim· month:; of opaations, 6..J.q,.po miles were tlown and 9.783 paid 
pa~:;t·ngt•r:; carrit•tl. 

Standard :\ir Lint's. closd\· affiliatt·d with \Vc~tern Air Expre~s. 
inauguratt·d daily pa:;:;t·ngt·r st·~vin· from Los :\ngl'lrs to El Paso Feb­
ruary -1-· aitt•r opt·rating a tri-weekly st·n·ice from Los Angeles to Tucson. 
:\riz. lncrt•ast•d traflic forced the abandonnwnt of six and eight passen­
ga plam·:; :\ugust 4 for Fokhr tri-moton·d tt•n pas:;enger planes. During 
tlw summt·r. a st·n·in· also was operatt·d irom Los :\ngl'les to Bear :\Ioun­
tain Lakt•. a plt·asun· rc:;ort in tlw San Bt·rnanlino :\lountains. 

Stout Air Lim·s. tlw ohlt·st t•xclu:;in·ly pa:;st·ngcr :tir transport organi­
zation in the l'nitt·d Statt·:;. t•xtt'llllt•d its st·n·ict· to Battle Creek. :\Iich .. 
K:tlamazoo, :\1 ich .. South Bt•ml. 1 nd., ami Toledo :\ m·ember I. The 
t•xtension was m:tde on the second annin·rsary of opt·ration on the 
I )etroit-Clt·nlantl route ami one yt•ar of operation on the Detroit­
Chicago division. Two fan· reductions wt·n~ made during the year, and 
four m·w Ford ( th ret• Pratt ami \ ntitney \\~asps) monoplanes added 
to the llt•t•t. :\lore than 1 1,ooo passengers wt·n· carried and 36;.ooo 
miles llnwn. 

Thompson :\t•roltautical Corporation inaugurated the tlrst amphibian 
passt·nger st·rvice on America's inland watcrways. wlwn a trans-lake 
sen· ice was sta rtt·d :\I a\· q betwl'en Detroit and Clew land with four 
round trips a day. Th~· 91 mile flight was made in SS minutes. The 
:\lichigan mail route, C..-\.:\1. 27. was t'Xtt·nded April I from Bav Citv 
to Cleveland on a night scht•tlule. :\'ight plam·s were added ~n th~ 
Chicago-Kalamazoo di,·ision: passenger sen·ice was inaugurated July 17 
on the day mail routt•s in :\Iichigan; and t'XJWl'SS service was added 
September I..J.. · 

Transcontinental Air Transport, Inc .. inaugurated its coast-to-coast 
air-rail sen·ice in connection with the Pennsvh-ania and Santa Fe rail­
roads July X after a year of thorough prepa~·ation and the expenditure 
of $J,OOO,oon. Private airports were constructed on the western division 
between ClO\·is, N. ::u .. and Los Angeles, while municipalities provided 
ports on the eastern division between Columbus and \ Vavnoka, Okla. 
Emphasis was placed upon_ the provision of de luxe service e~clusively for 
passengers. A fleet of ten multi-motored transport planes, carrying from 
ten to eighteen passengers, was used on the 1,809 mile airway. Trans­
continental passengers were flown by day and transferred t~ Pullmans 
at night on a +8 hour schedule from New"York to Los Angeles. Nearly 
3,000 passengers were carried and more than soo,ouo miles were flown 
during the six months of operations. 

United States Airways, Inc., inaugurated daily service between 
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Kansas City and Denver June r, exclusin·ly for pas~wngl·rs. Four planes 
carried more than H:;o passengers 1 H_;.oon mih·s on tlw ;(,(, mih· airway. 

Universal Aviation Corporation. a division of tlw :\viation Corpora­
tion, opened the first coast-to-coast air-rail service Jum· 1 +in t"OiljUJll"tinn 
with the Ne\\' York Central and Sama Fl· Railroads. Eh·n·n thousand 
miles were being flown on linl'S of tlw corporation at the l'nd of 1 'Jl<J 
over +,50:-J miles of airways. Passengl·r lines were opl'J"atcd b~·t\\"l't'll 
Cleveland-Chicago-Kansas City-( iarclc·n City, Kas.: lll't\\"t't'Jl St. Louis 
and Chicago; between Chicago-Kansas City-< )maha; hl't\\"et·n Kansas 
City-\Vichita-Oklahoma City-Tulsa and Dallas. Thn·t• air mail routes 
were operated: Cleveland to Louisville: St. Louis to Chicago: and St. 
Louis to Kansas Citv and Omaha. Plans were formulatt•d ior an all­
air coast-to-coast se~vice in 1930 in conjunction with \Vl'stcrn Air 
Express. Sixty-six planl's were ust·d l'xclusivcly in air transport. with 
I ,500,000 miles flown and nearly r +.O:.lo passcngl·rs carried. 

Varney Air Lines, Inc., contilllJt'd the opt·ration of C.A .. :\1. 1 lwt\\"t•t•n 
Salt Lake and Pasco, and extended its sen·ice on a Ill'\\" route. C.A.:\I. 32, 
to serve the cities of the nortlnn-st, including Portland, Sl'attle. Tacoma 
and Spokane. The new route was opened September 1 _;. The volume 
of mail from the northwe~;t increased _111 pt·r cent aftn the Ill'\\" route 
was opened. l\tlore than a half million miles Wl'l"l~ flown on the two 
routes, which carried mail exclusiveh·. 

Western Air Express flew more ·than 2,ooo,ooo miles during IC)2CJ, 
operating two mail routes, C.A.?vl. +• C.A.:\1. 12, and an t·xtensin• 
passenger service. New services were i naugu ratl'd or expanded calling 
for an additional daily total of +,870 flying miles and bringing the tlaily 
total miles flown to H,ooo. Not an hour of the day or night passed 
without at least one Western Air Express plane in the air. Twelve 
Fokker F-ros, two Loening amphibians, three Boemg mail planes and 
one Stearman. It had placed orders with the Fokker Aircraft Corpora­
tion for immediate delivery of six F- qs, mail planes, and five Fokker 
F-32s, giant 30 passenger planes. Daily passenger service was established 
between Los Angeles and Kansas City, 1 ,+20 miles, on a r 2 hour sched­
ule. Night air mail service between Los Angeles and Salt Lake was 
added; service between Los Angeles and San Francisco was doubled; 
amphibian planes replaced seaplanes on the Los Angeles-Catalina Island 
hop; and service was inaugurated b:!tween Los Angeles-Tia J uana-Agua 
Caliente. A new million dollar air terminal with a giant hexagon 
hangar was under development ncar Los Angeles, the terminus of the 
lines. More than 22,000 passengers were carried and more than 
2,ooo,ooo miles flown during 1929. 

West Coast Air Transport, affiliated with Western Air Express, 
established daily service between San Francisco, Portland and Seattle. 
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AVIATION RADIO 

R·\ I) I<), adaptnl to tlw u~e of airplanes in !light. has prO\·ided the 
link lwt\\'t't'n airaatt and tlwir ground stations nece~sary to 
i n:-;u re :-;a it·ty and regularity oi opnations. The ath·ances made 

d 11 ring tt)2'1 in ha ntc~sing tlw world's two newest i 11\'Cntions-airplanes 
and radi(}--into OJit' great transportation sy~tt·m can bt· called nothing 
shon oi plwnomt·nal. 

Radio has ht•t'O:lll' to the airplane what the block :'\'Stem is to the 
rai I road. It is tlw m·nT system of the air transport ~ompany, being 
e\'en more important to a\'iation than shipping. .-\ steamship, rarely 
tran·lin~ at llHll't' than 20 mile~ an hour, can ride out a stonn or anchor 
ofi port- ior a prolonged JWriod, \\'hill' an airplane must tra\·el at a far 
greater speed and lind its airport quickly. The Ill'\\' dn·elopmcnts in 
radio bring a reas~ura11ce that the major problems of air transport­
n·gularity a11d saiety of operation-han· been soh-ed. 

The t•arly nH>IIths oi 1929 found a\'iation radio in the laboratory 
stage oi den·lopnll'nt. It was a n·ry promisi11g "nowlty" which had 
not bt't'll applied to daily ust• of transport lines or itinerant flying in 
the l'nited States. The end of the year found better equipment in 
production, daily use of radio for pla11e to ground and station to station 
commtlllication on major transport lines, a better understanding of the 
technical problems inn>ln·d in transmissio11 and reception aboard planes, 
an actin· program of the Department of Commerce in providing radio 
aids to IJaYigation, and a definite policy to\\'ard aviation radio established 
by the Fednal Radio Commission in the allocation of wavelengths to 
air transport companies for chain operations. 

The reports of the Technical Radio Committee of the Aeronautical 
Cham bcr of Commci'L'e Air Transport Section constitute almost a com­
plete history of the progress made during the year in the building up 
of an efli.cient communication net for air transport lines. Because the 
committee was representati\'e of the entire industry and carried its 
brief, the Federal Radio Commission, Department of Commerce and 
other agencies, commercial and govemmental, were in constant contact 
with its members on all radio problems linked with aviation. 

It was through a series of conferences between the Chamber Tech­
nical Radio Committee and officials of ,the Federal Radio Commission, 
Armv, Nan• and Commerce Departments that the commission's basis 
of d~signati;Ig frequencies for aviation purposes was worked out. The 
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resulting Federal Radio Commission order of Septt·mlwr f) and anwnd­
mcnts of October 1• formed the foundation upon whid1 the air transport 
companies proceeded to tlevl'iop their communication llt'twork inr 24 hour 
operations along the airways. It made it possible for the transport 
companies to co-operatively plan construction of a llt't\\·ork oi radio 
stations throughout tlw l'ountry at points \\"here gm·t·nmwntal facilities 
could not he made a\·ailahle. 

The order providt·d for the allol'ation of frequt'lll"ies solely ior the 
usc of stations along tht' airways making up a chain or chains Sl'l"\"lllg 

the various transport lint'S and maintained by them. 
One chain was designated to st·n·t· l_'niwrsal Air l.im·s, :\viation 

Corporation, Braniff Air Lim·s. Ct•ntral Air Lim·s, l'ontint•ntal Air 
Lines, ~orthern Air Lines, Southern Air Transport, Tt·xas Air Trans­
port, Gulf Air Lint•s, Interstate Air Lint'S, l'liHord Ball and Colonial 
Air Transport. A second chain was designated to st·n·l· \\·,·stern A.i r 
Express, Standard Air Lim·s, .\lid-Continent Air Lint•s and \Vt·st Coast 
Air Transport. A third chain was st·t aside ior tlw use of Trans­
continental Air Transport, Inc., :'\ational Air Transport, l11C., :'\orth­
west Airways, Pitcairn Aviation, lm· .. and .\Iaddux Air Lim·s. Tlw 
fourth domestic chain served Boeing Air Transport, Pacific Air Trans­
port, Stout Air Services, Varney Air l.im·s, and :\'ational Parks Airways. 
Frequencies were allocated also to Pan-American Airwa\'S and Pan­
American c;race Airways for operations extending out of the l.'nited 
States. Definite calling, distress and n;l\·igational frt'<)Uencies abo were 
assigned for common use of all operators. 

\Vhilc the service provided through these several chains was pri­
marily tO insure safety of OIWraticns for the transport )im•s ·USing it, 
any itinerant Hier was free to make use of the weather .reports while 
Hying along the airway. ;'\o charge \\"as made for such ser\"ice to the 
occasional Hier, while those using the st·n·ice regularly were to share in 
the expense of operations. 

Chief Uses of Radio 

Radio was used in air transport to keep the pilot informed as to 
changes of weather along his route; to get the position of the plane 
either by means of bearing observations in the airplane or on the ground; 
to follow a definite course as marked out by a radio beacon; to obtain 
information as to landing conditions at an airport; to send and receive 
traffic dispatches while in the air, and to call for aid in giving the 
airplane's position should an emergency landing be necessary. 

·•·orclcr ancl anwn<inwnts print<••! in full in Appt·•ulix. 
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F l.ll ·: B l.l :--.; 1) 

I.i eur. j:1rn es Doo linl e and th e Co n ~ li cl:it ed N Y - :! ( \\'ri g ht \\' hirlwincl ) in 
whi ch he too k off, fl ew and l:~ ml ed s u ·ces~ ful h· in co nditi ons s imulating fog, 

without see in g g round o r obstru cti on . 

INSTl\ UiVIENTS DEFEAT FOG 

Lieut. James Doolittle examining instruments" which guided him on his blind 
flight. Radio receiver and key, through which two-way communication with 
ground was m:1int:1ined, seen at Io,,·er right. New " directional gyroscope" 

is seen at top center. 

5 
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The government, through the Department of Commerce, had 
developed a vast weather reporting and radio beacon net\\"ork for use 
of the itinerant flier and tran~port plane alike along the principal air­
ways. The system den· loped by the transport I i ncs tlu•mse I n·s further 
supplemented the government facilities and prO\·idcd \\"eather and radio 
service where the government \\"a~ not yet able to extend its nct\\"ork. 
\Veather transmission schedules from the 2+ stations broadcastin~ 
weather reports were increased during the year, lir:>t irom hourly to 
half-hourly reports and later to broadcasts at 1 s minute inten·als. \\'hen 
the complete network of weather broadcasting stations is completed in 
1930 there will be hardly a square mile in the l'nited States not l'O\'l'red 
by the service. 

Radio beacons, which send out a directional beam to guide pilots 
on their course despite weather conditions. were in operation from Boston 
to Hadley Field, N . .J., and along the transcontinental air\\·ays to Cln·e­
Iand, Chicago and Des :\'Ioines. Eight aural type beacons \\'ere in 
operation at the end of the n·ar, with construction schedules calling 
for the completion of 35 by :\lay, 1 <)JO. The aural beacon sends out 
a .directional beam in such a way that the pilot, using the same ren·in·r 
With which he picks up weather broadcasts, can tell \\"hether he is on 
his course or to the right or left by characteristic breaks in the stream 
of long dashes. 

Progress was made in the perfection of a visual type beacon, \\'hich 
substitutes a tuned reed indicator for the pilot's headphones and elimi­
nates constant attention to an audible signal. T\\'o vibrating reeds in 
a dashboard instrument tells the pilot whether he is on the true course 
or to the right or left. The Bureau of Standards, working with such 
a beacon at College Park, ::Vld., made many successful tests with the 
beacon during the year. A subsidiary of the Consolidated Instrument 
Company undertook the commercial manufacture of the indicators, 
and the Department of Commerce considered the advisability of establish­
ing visual beacons along several of the airways to further the experiments 
along practical lines. 

The antenna system of the radio beacon station consists of two direc­
tional loops supported on a pole. Using long waves in the 285-350 kilo­
cycle band, the transmitter sends out a characteristic signal from equivalent 
loops alternately in a character that interlocks, marking the radio course 
by interlocking dashes. There arc four courses, each approxim~tely 
three degrees in width, ranging from the beacon. They can be shifted 
by means of the goniometer to coincide with the lighted airway. 
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Two-Way Radio Communication 

mo t u e u l ;jll I trikin(Y adnlll es in the deve lopment 
o. ;t\·i:ni 11 r:l lio equipment durin rr 1 _ ,,·e re fou n I in the perfection 
of t\\. -way radio telephone a n telenTaph s ·ts f r airplanes. Ea rly 
in the ,·c:n the ~I c hni al Ra lio ommi ttc · o the Ae ronautical ham be r 
of ~om ·ncr e cn t ut a bu ll etin 1nanu fa t.urers and i nti £1 agencte 
·on crncd w ith th de ,·cl r rne nt of radio equipment, outlining air 
tra11sport operato rs' requi reme nt- relating to powe r upply, acceptabl e 

Rr\DI O-E.QU IPPED !VI r\I L P Lf\ N E 

One of th e C urti ss Carri er Pigeon II (C urtiss Conqueror) mail planes of 
National Air Transport, Inc., bet\Hen Ne"· Yo rk and Chicago. Ma st behind 

pilot' s cockpit is for radio. 

antennae, space and position of equipment in planes, preferred controls, 
microphones, head sets, receivers, transmitters and igi1ition shielding. 

The result was a co-ordinated effort of such agencies as the Bell 
Telephone Laboratories, Ra"dio Corporation of America, American Tele­
phone and Telegraph Company, Westinghouse Electric and Manufac­
turing Company, YVestern Electric Company, General Electric Company, 
Radiomarine Corporation of America, ·government departinents and 
the experimental staffs of the transport companies. 
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At the close of thr yrar, tlw major transport lim·s Wl'rt' maintaining 
two-way communication with their plam•s in flight. using transmittl·rs 
of small sizes, light weight and gn·at power. The transmitters used by 
Transcontinental Air Transport. Inc., and Pan .:\merican .:\irways, Inc., 
were representative of the trend in design. Both installations were small 
enough to permit placing them in the tail of tlw ship ratlwr than in 
the passenger cabin. The TAT transmitter with all control:;, tubl·s. 
Jynamotor, antenna and microphone \n·ighed X7 p<Htnds. Equipment 
used earlier in the year on the same plant·s weighed 1 £1::; pounds, making 
necessary installation in the p:tssengcr cabin. Only lin· electrical con­
nections to the transmitter wen• necessary. two high ,·oltage connections 
to the dynamotor, two to the tube lilaml'nts and mte to the microphone. 
A trailing wire antenna which could be let down on a red operated 
from the pilot's cockpit was used for transmission. The antenna was 
weig~ted down by a two and a quartt•r pound attachment streamlined 
to offer the least wind resistance. Opt·ration of a single switch changed 
the circuits from receiving to transmission. "'hile the Sl'ts W('re designed 
for transmission up to 200 or 2.)0 miles, the company rl·ported unusually 
c~?ar two-way telephone communication between a plane flying over 
Ktngman, Ariz.., and a ground station at Clovis, ~. :\I .. (, 17 milt·s away 
during a test Hight. 

The radio equipment on Pan Amnican Ain,·ays, Inc., completely 
installed, weighed -1-2 pounds. Pan American was the first to install 
radio equipment in the tail of an airplane in ::\larch, 192<). Two-way 
communication with all planes on the Central and South American routes 
has been maintained since early in 1 fJ2fJ. A radio operator is carried 
on each plane, and telegraph is used through out because of static and 
other conditions which make radio telephone less valuable. Opening 
the new Pan-American mail route from :\Iiami to Panama in February, 
Col. Charles A. Lindbergh Hew a plane completely equipped for two­
way communication. It was the first time that Colonel L.indbergh had 
flown a long distance in a radio equipped ship. The consistent range 
of the Pan American Airways, Inc., equipment was reported at Hoo 
miles with only 10 watts antenna power. 

All mail planes of the Boeing System, flying the transcontinental 
air mail from Chicago to San Francisco, were equipped with sets to 
receive frequent weather report broadcasts and other instructions which 
might be relayed to the pilots in Hight. The communications engineer 
of the Boeing System and his staff spent several months in the testing 
and perfection of two-way radiophone communication for use on the 
tri-motored transports planned for passenger service between Chicago 
and the Pacific coast as well as mail planes of the system. Radio was 
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fou nd to be an 111 n able ai I to the mai ntenance o f the system's 
c h du l 

\\ e te rn A ir · xpres eng111ee r- pent the major part of the ;ear 
d ,. lopin a ation- o-_ta · n ra l io ne t\\·o rk o r th e relay O t mes ages 
o poin t - :1 lonrr th ei r rou te not e ,·e I by the r gu la r land lines. _ fte r 

con-i c r:tb lc CXJ c r imen a l \\'O r · in he 1e ld ; t\\'0 -\\·ay om m un ication 
he en in c r· . c le tc I ra I' tclc hone eq ui rnent ,,·h i h ,,·as to be 

d ·l i\'C· rc I fo r in. tall a ion on all plane e:1rly in 19 

SPLIT SE COND fROM l3ROt\DWt\Y 
N ew Yor·k Ti>H es . 

Af lth?
1
ughf the ?):r1 ~1 J-~nta rc1 tic E1~pedit ion at \ittle kAme ~ica \Yas thousa nd s 

o 1111 es rom C l VI tza t w n, t 1e rae 10 to\Y er see n Jere ·ept It in touch ·'tl 1 
outside \Yorld. It \Ya s throug h this st3tion that New York \Y as linkeci"J· 

1 tt; ~ 
\Yith a pl3ne in th e air over A nta rcti ca. tree ) 

National Air Transport, Inc. , one of the first air lines in the countrv 
to make use of radio in scheduled operations, continued to use improved 
receiv_ing sets ?n all its m.ail planes between New York and Chicago, 
enablmg the ptlots to recetve the weather broadcasts and keep on their 
course by using the D epartment of Commerce radio beacons on the 
eastern division of the t.rans-continent~l route. T~e company reported 
a 30 per cent increase m the regulanty of operations through the use 
of the radio beacon. 
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Similar equipment for two-way radio telephone or telegraph com­
munication was used, regularly or experimentally, hy l"nin·rsal Air 
Lines System, Pitcairn Aviation and other :\nwrican li ncs. 

\Vhile the two-way radio communication was provided primarily 
to insure safety and n~gularity oi opt·rations, the possihilitics of its uses 
\Vere demonstrated dramaticalh· st·n-ral tinH'S during tlw war \\·hcn 
passengers flying 0\'(' r :'\ l'\\' _le.rsey comn111n icated th~·ough ·radio tele­
phone and the regular land lim·s to oflin·s in :'\<'\\" 'York. London, St. 
Paul, \Vashington, Los Angch·s and other cities. It was not thc plan, 
however, to permit general usc oi tlw at·rial teh·phonc facilitit·s by 
passengers on the regular transport routt•s t•xcept in cast'S of emergency. 

Station-to-Station Radio 
While most of the air transport lim·s employed teletype for the 

transmission of weather n~ports and tratllc messages between their ground 
bases, a few organizations, such as \\\·stt·rn :\ir Express and Pan 
American Airways, developed a system of station-to-station radio com­
munication between their ground bas!'S where they found the land lines 
to be inadequate. The Fccleral Radio Co:nmission authorized the usc 
of radio in such cases, and allocated frequencies ,,·here applications were 
made and justified. 

Radio Altimeters 
Experiments to develop radio altimeters to indicate the exact height 

of an airplane from the ground at all times and offer a further aid 
to pilots when "Hying blin!l" were continued with t\\"O different principles 
receiving consideration. Dr. E. F. \V. Alexanderson of the General 
Electric Company was working with an instrument which indicates 
position between nodes produced by transmitted and reflected radio 
waves. It uses a counter or memorv indicator, as it is called, to indicate 
the particular nodal space within which the direct indication is obtained. 

\V. L. Everitt of Ohio State U nin·rsity was developing a radio 
altimeter in which the frequency of the carrier wave is varied by rota­
tion of an air condenser. For a certain rate of frequency change the 
beat note set up by the transmitted an!l reflected waves has a pitch 
which is a direct function of the altitude. Only a single loop is used 
for transmission and for receiving the directed wave. The Everitt 
altimeter is simpler in principle and has the advantage of indicating 
altitude directly instead of altitudes within a nodal distance. The 
Daniel Guggenheim Fund for the promotion of Aeronautics made a 
grant to Ohio State University to further the development of the 
Everitt instrument. 
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Radio Landing Device 

1 he u. c oo a ;;ralio bam' or " radio heet" fo r gu iding a pilot do\\·n 
int <1 hnding fie ll ,,·a. loo ked u1 on one f the most a ttractiYe 
.o lu rio n. to the fo landing 1 roblem . al izi ng boacon ,,·ou ld indi-

atc the l i t<1nccs , rom th point of conta t 11·irh the g round and g uide 
th e plane ai 0 11 rr a lirect line t a . a e landin rr. Ex pe riments of direc­
t iona l b'am. of . ho rt ,,.a ,-c lcnP'th_ we re rep rte I at the ree n Radio 
. .'t<tt i 11, l~ ound H ill. .Kol. trr at P<tlo A lto, <t lif. a n I th e Bureau of 
- tan lar I 

H UGE T ELEP H ONE BOOT H 

Fo rrl ( 3 Pratt and \ Vhitn ey \Vasps) monoplan e used by the Bell Telephone 
Laboratories in th e d eve lopment of two-\\·a y ra dio telephone communication 

bet1veen plane and ground. 

Electrified Cables 

Because of th e comparati ve simplicity of detecting magnetic fields. 
conside rable attention was given to the use of electrified cables for 
indicating flight paths ove r the ground. The " leader cable" developed 
for guiding surface craft in harbors was tested by the Army Air Corps 
at Wright Field and found to have possibilities. The pilot, arriving at 
an airport covered with fog , would be directed by the regular direc­
tional radio beacon and through radio telephone to a point over the 
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field where the electrified leader cable \\·ou(,j be pil·kl'd up. lie coul1l 
then drop into the field. either iollowing marker beacons or ren·i\·ing 
directions by radio telephone until a sah· landing was t•ffened. 

Televox Lights Airport 

The \Vestinghouse Electric and :\lanufacturing Company perfected 
a device which enables a pilot to tum on the floodlights oi a landing 
field which lw is approaching hy sow11ling a siren. \\~hilt· it dm·s not 
employ a radio as its mrdium, it is associated to the ~anH' general prob­
lems being considered in this chapter and it is interesting to n·view the 
achievement. 

The plane, equipped with a wind-driven siren whidt gives off sound 
waves of a frequency to which the instrument on the ground is tuned. 
turned on the flood I igh ts of the .:\' ewa rk Airport while several thousand 
feet abo\·e it. The siren sound wave was picked up hy a megaphone 
on the ground and so amplified that its energy was increased ten million 
times and became strong enough to tum on the flood I ights. 

The possibilities of the device lay partic1darly in facilitating the 
lighting of intermediate or anxiliatT fields, which lila\' he used in 
emergencies but arc not regularly att~ndecl. 

Radio Pictures to Plane 

\Vhile still far from commrrcial application for daily use, it is inter­
esting to note that the (;erman I,ufthansa, the (;ennan air transport 
syndicate, reported the successfu I transmission of th rce pictures, i nclud­
ing a weather chart, to a plane in flight. Radio was used to send the 
pictures to the plane, employing the same principles invo!vecl in the 
transmission of radio pictures across the seas, but with lighter equip­
ment for ai rplanc usc. 

Doolittle Guggenheim Tests 

While other factors entered into the success of Lieut. James 1-I. 
Doolittle's "blind flying" feat sponsored by the Daniel Guggenheim 
Fund for the Promotion of Aeronautics, radio played an important 
and spectacular role. 1-I is months of experiments to solve the problems 
of fog flying were climaxed September 2+ when he took off from 
Mitchel Field in a "blind cockpit," tie\\' away from the airport and 
then returned to make a safe landing without once seeing the ground. 

The Consolidated (Wright Whirlwind) Husky plane was 
equipped with a covered cockpit so that the pilot was forced to rely 
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upon radi and hi · in · t n HHCilt- al one. The \·isua l ra lio beaco n and 
tWO· \\ ·a~ · ra lio c mmunication \\"Crc im portnnt aid s in di rec ting L ieu­
tenant T oo lit lc ba k to the fie ld for a . a fe Ian l ing. The other facto rs 
COIH.:erned in thi. feat arc c n id -· re in t he hapte r on 'Trend 111 

Ikign .' 

Hague Radio Conference 

T"·o com1111ttee con i ler I internationa l a pe ts of th e 1 robl cms 
re lated to air raft ommuni ati n at the . I. R. on fe rcnce in The 

FLYING H. r\DIO Lf\BOR t\TORY 
Fukker Super- l.i ni ve rsal (Pratt and \ 'Vhitney V•/asp) used for experimental 

w o rk by the Radio frequen cy Laboratories. 

Hague, Holland , September 18 to 27. The American air transport 
operators were represented by H. C. Leuteritz, official delegate of the 
Aeronautical Chamber of Commerce. The discuss ions laid the ground­
work for a future conference at lVIadricl , but did not result in the 
adoption of any se t rules by th e nations represented. 

Upon his return to the U 11 i ted States, l\II r. Leuteritz recommended 
that tests b e undertaken immediately to investigate the use of fre­
quencies above 6 ,ooo kilocycles for aircraft use and that the frequencies 
found most useful be registered at l3erne through the federal government. 
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He further recommended that tho c frequ cncie. bc !O\\' n,o 
now in usc o r conte mpl ated, tog ' th e r ,,·it h ::Ill other f reque n et a i le 
by regiona l agreement in acco rda nce ,,·ith the Federa l Ra l io 01111111 10n 
decision, be regi te rcel at Berne fo r 11 e b~· t he l nited · 

European Radio Survey 

Follo\\·ing the Hague Co n fere nce, 1\ lr. Leute ritz mad e a un·c,· of 
Holland , Ge rm any, 1· ranee a nd Lngland to im -cst iga te radi o prog re. s 
in those cou ntri es for th e Technica l Radio Committee of the Ai r Tran -

RADIO EQUIPME N T 
\\'estern E lect ri c radio transmitter for airc raft ( left) a11d an illu ~tration of 
ignition shi elding for radio on aircraf t engines as developed by Breeze 

Co rpora tions. 

port Section. He reported th e excl usive use of continuous wave teleg­
raphy for communication \\·ith planes of th e Ge rm a n Lufthansa, while 
in all other European countries weather information is broadcast by 
telephone on a 900 m eter wave length with 2 kilowatt output transmitter. 

All traffic betvveen Europe an airports is handled on a wavelength 
of I ,400 m eters and the service is m aintained by the governments. The 
transmitters in use in Germany and F rance are rated at 2 kilowa tt out­
put w hile in England they a re rated at 4 kilowatts. All direction and 
position finding for land planes is done by ground direction finders in 
Europe, a system littl e used in America. For seaplane work the planes 
themselves a re equipped with rotating loop direc tion find ers. 
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In Germany, government legislation compels airplanes carrying four 
pa:;sc..·nger::; or more to be equipped with radio. In 1930 a modification 
of the law will become effective making it necessary for planes carrying 
two or more pa..'~enger:; to carry radio. as well as a radio operator. The 
airplane transmittt•rs in general use on Cennan airlines are ef the 
\":ll·uum tube type rated at 70 watts output. with a trailing wire antenna 
and wind-tl ri\·en y;cm·rator. 

In France·. go~·c·rnmt•nt legi:::lation also provides for the use of radio 
on all pl:uws hut the law i::: not strictly t•nforced. many planes being 
um·c1uipped and some having old type :::ets which are of little value. 
Transmittt•r::; of from "o to 70 watts output are w~ed with wind driven 
gcm·rators supplying the power. 

In England, the pilot generally operates .. the radio equipment him­
self, using t•ithl'T radio telegraphy or telephony. although there 1s a 
tn·nd toward employment of a radio operator for each plane. 

Conclusion 

The rapid strides made in the United States during 1929 utilizing 
high frcquc·ncies for aircraft has resulted in a reduction of weight anti 
greater reliability of equipment. and prm·ides a fair indication that 
:\mcrican air transport lines plan a radio network unparalleled any 
place in the world. 
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SP EED ING THROUG H SO ' TH 

Southern Air Transport Inc. Travel A ir ( \~' ri ght \~l hirl\\· i n d ) fl y ing :d ong 
the edge of Lake vVorth , ncar fo rt \Vo rth, Tex. 

ENROUTE TO ROOSEVELT DAM 

Scenic Airways, Inc., monoplane flying over mountainous region enroute to 
Roosevelt Dam. 



CHAPTER V 
AERIAL SERVICE 

T ilE armual ~urn·y of aerial ser\'ice operations made by the 
.-\eronautical l'hamht·r of Commerce disclosed that more than 
one hundred million milt·:> were AO\nl and nearh- three million 

passengers carried during 1929 in this specialized 11cld of aeronautical 
actrnty. .-\11 flying not classed as schedtiled air transport or private 
flying was iru:lwkd in the aerial scn·ice summary. embracing short 
pll'asu rc "hops.'' charter tlights. student instruction and solo, aerial 
adn·rtising. demonstration. exhibition tlying. crop dusting, photography, 
mapping ami other miscellaneous acti,·ities. 

During I929 the Department of Commerce listed 633 concerns 
doing short "hops" and charter business. 9+ doing aerial ad,·ertising, I I 

engaged in crop dusting, 50 engagt·d in exhibition flying, 16-t making 
aerial photographs and maps. and +I 9 operating tlying schools. Allowing 
ior duplications in \\·hich single operators engaged in more than one 
I i m· oi acti ,-it\· there were ~on aerial sen· ice concerns in the United 
Statl'S according to the I )epartnlt'nt of Commerce directory. 

The statistical estimates made by the Aeronautical Chamber of 
Commerce \\"l'l"l' based Oil reports of 7 5 typical operators and computed 
to include all aerial sen·ice concerns in the United States listed by the 
Department of Commerce. The survey showed that aerial service 
operators were located on I .P6-t airports scattered throughout the United 
States, ready to ser\"t' indi\'iduals or corporations throughout the 2-t hours 
of the day. It also indicated that a large share of the airplanes in 
operation were in the hands of these operators. The statistical estimates 
revealed that 7.695 airplanes \n·re operated in aerial ser\'ice, 7,-t-08 being 
single-engined land planes, -t-9 tri-motored land planes, and 238 seaplanes 
and amphibians. 

A total of I ,30-t-.207 hour:-> were llo\\'n during the year in all classes 
of activity considered under the general head of aerial sen·ice. Estimat­
ing all flights upon an average of ~o miles an hour, the survey showed 
that IO-t,336,s6o miles \\'ere tlO\nl-a distance equcil to more than 4,000 
times around the earth at the. equator. Short hops and charter flights 
required 362,256 hours in the air; photography and mapping, 3,075 
hours; crop dusting, I ,958 hours; student instruction and solo, 71 I ,352 
hours, and unclassified Hying, 225,568 hours. The number of passengers 
carried totaled 2,995,530. 

The number of persons employed in aerial service operations was 

or 
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20,944, including 3,6;8 pilots and I 4.oSo mechanics. mechanics' helpers 
and laborers. Two hundred arHI ninety-three hours was the awrage 
time flown during the year by each pilot employed. Tlw surn·y indi­
cated unmistakably that large ground forces, including shop workers. 
executives and salesmen, Wl'rt' necessary to keep a relatively small munber 
of pilots busy. 

Almost without exception, the operators reporting expandnl their 
business during 1929 and bought new airplanes. enlarged their service 
facilities, built new buildings and in many caSl'S impron·d the airport:; 
from which they were operating. A majority of the reports indicated 
substantial increases in business volume varying from )O to soo per 
cent, while a few reported decreases in their volume of busine:;s traceable 
to some unusual cause. 

The employment of better equipment. mon· experienced pilots, 
sounder business and accounting methods, and a far greater measure 
of regularity in operations brought renewed confidence in aerial scn·ice 
from the flying public. Several of the most enterprising concerns had 
developed feeder lines connecting with the principal air transport routes, 
operating regular air taxi or ferry service over routes from 25 to 20n 

miles in length. 
The Aeronautical Chamber of Commerce survey showed that the 

average charter rates per mile were: +5 cents for single-engined land 
planes, $I ·34 for tri-motorcd land planes, 38 cents for seaplanes, 9(1 
cents for single-cngined amphibians and $1 .oo for twin-cngincd am­
phibians. Rates for short hops reported through the su rvcy averaged 
$3.26 per person, with 2.6 persons as the average load on each flight, 
which lasted an average of 90 minutes. 

The reports also provided an interesting study of the equipment 
used. The average passenger capacity of the single-engincd land planes 
was 3; tri-motorcd land planes, I 2; seaplanes, 3, and amphibians, 6. 
The number of air-cooled engines in usc more than doubled the number 
of water-cooled engines. In the air-cooled engine class below 100 h.p. 
there were 704. However, most were classed over 100 h.p. but below 
300 h.p., where 4, 7 52 engines were estimated to be in use. Five hundred 
and sixty-five air-cooled engines of more than 300 h.p. were in service. 
In the water-cooled class, 2, 7 44 were of IOO h.p. or under, while 104 
were over 100 h.p. but under 200 h.p. The total number of engines in 
use by aerial service operators was set at 8,869, 6,02 I being air cooled 
and 2,848 being water cooled. 

The statistical estimates showed that 6,g68 students were trained 
for pilots' licenses during 1929, 324 receiving instruction and solo toward 
transport licenses, 2,396 toward limited commercial licenses, and 4,248 
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t \\·a rd pri,·ate pilot. lice n 1 he rat ing o f Hying choo ls b) the 
A cr nau t i Bran h of the D epartment of ommerce and the ac tin 
C:l lll ) a·g n of the Ae ronau tical ha nber of ommerce Flyi ng School 
··a 11 mi t tcc a ai n:t dou btfu l s hoo l pro,·ided an impor tant timulus to 

the de vcl ol me nt of a !equa te Hying cou r-e and equ iprnent. The re ult 
,,.a a rca te r 11 tdc n e from th e genera l pu bli in the e tab li heel chools 
\\·h ic h had re ei,·ed the D epartment of o ·nn rc · ra t ing or had applied 
to r it a fter . u lfill ing a ll requirement- for u h a rattng. 

S KY 1-I.·\R BOR 

Chi ca go's new north shore airport, ' ·Sky Harbor," used as a terminus by Gray 
Coose A ir Lines, sho,ving administration building 111 th e backg round . 

Curtiss-Wright Develops Chain 

N ation\\·ide chain operation of airplane se rvice stations was carried 
on during 1929 by the Curtiss Flying Service and its successor, th e 
Curtiss-Wright Flying Service, with the es tablishment of more than 40 
standardized bases in as many cities throughottt the U nited States. 
Additions to the list were being planned when the yea r ended. 

The Curtiss-\ 1Vright Flying Service, formed during the year after 
the m erger of the Curtiss and vVright interests, is a direc t descendant 
of the Curtiss Exhibition Company, formed by Glenn H. Curtiss at 
Hammondsport, N. Y., in 19 10. The present company, which retains 
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the title of the "world's oldest flying organization,'' is like its predl·­
cessor in that it is n·ady to supply any type of flying service ior which 
there may be a demand. 

At the opening of ICJ2CJ the Curtiss Flying Sen·ice, Inc, iornwd 
the previous year and capitalized at $1 o,ooo.ooo, had iou r h:tses in 
operation and employed about 1 oo persons. In :\ m·emlwr till' l'u rtiss­
\Vright Flying Service, Inc., had established -t-2 hast·s. all hut four of 
\\'hich were in operation. The llllllllwr oi t•mployl'l'S totaled 1,1 O), oi 
which 930 were lidd persmuwl and 1 7::., \\·ere <"mployed in tlw t'ompany's 
national headquarters in :\e\\' York City. Practically all of tht• bases 
were estahlislwd before the Curtiss-\Vright nwrgl·r lwcame effective 
August I 5. 

The activities at each base of the Curtiss-\Vright Flying Sen·icl' 
include: retail sale of airplam·s and complete line of accessories, sen·icing 
of all types of airplanes by standardized methods, aerial charter and taxi 
service, standardized flying instruction for all classes of students, aerial 
photography, dusting of farm lands to eliminate insect pests, special 
missions for nc\\'spapers and news reel organizations and all other forms 
of commercial aviation work. 

The acti vi tics of the t rallic department d 11 ring I 929, in addition to 
charter flying, included the operation of experimental lines on daily 
schedules between ;\Jew York and Atlantic City; ~e\\' York, Saratoga 
and Lake George, and Boston, I I yannis and :\lartha's Vineyard. Radio 
engineers of the marine di\'ision perfected equipment for two-way radio 
communication between amphibians in Hight and their shore stations. 
Later all marine division passenger planes \\'ere ordered equipped with 
radio to increase safety and rcgu Ia ri ty of operations. 

A women's department was organized to promote interest in. aviation 
among women. The ne\\' department was rapidly moving into its exten­
sive program of educational and promotional work when the year ended. 

Because of the magnitude of the undertaking, the 42 bases of the 
Curtiss-Wright Flying Service reported total operation figures far ex­
ceeding those of any other aerial service operator. The report showed 
that 99,2 I 7 passengers were carried by this one organization, with a 
gross volume of business from all sources of approximately $-t.,ooo,ooo. 
Eleven thousand hours were Hawn on short hops and charter flights, 
1 oo hours on photographic and mapping missions, 500 hours in crop 
dusting, 35,000 hours in student instruction and solo, and I 5,564 hours 
in miscellaneous flights. 

The Curtiss-Wright flying schools, comprising the most extensive 
chain in the country, had I ,250 students enrolled for ground school 
work and I ,025 for flight instruction during the year. Thirty-five 
instructors were employed full time to carry on the work at six schools 
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,,·h ich had recei ,·ed the Department of omme r e A pproved T ype Flying 
hool ra ting and eigh t othet- ,,·h i h ha I appli d fo r th e rating. The 

. ·hoo l a lready rate I \\·ere I ·a ted in an F ran i co, I os A ngeles, Kansa 
ity hicago, Detroit, an I alley tream L . I. Those which had 

app lied for ratin c:r ,,·e re in ] ridge1 ort onn. ; Hart ford, Conn.; Port-
Ian I, olumbu In lia napo li Loui ,·ille 1\flemphis and Buffalo. 

orst Ai r Trail port , Inc., ca r ried I 7,SOO per ons between June 
I S and October IS on its ca ttl e-B reme rton air ferry established this 

ROOSE VE LT DAM 

Famous clam just 2 5 minutes from the Phoenix, Ariz., Sky Harbor of 
Scenic A irw ays, Inc., by Ford tri-motorecl planes. 

year. Eleven I 5-minute trips each way were made during the day to 
demonstrate the practicability of air ferries. The line proved one of 
the most successful aerial service ventures of the year. 

Roosevelt Flying Corporation at :Mineola, L. I., carried I 5,900 
passengers from May until the end of the year; the Aero Corporation 
of California in Los Angeles reported 14,988 passengers flown; Chicago 
Air Service, Inc., operating Gray Goose Air Lines, 12,520 persons; 
Rogers Aircraft, Inc., in Los Angeles, 12,265 passengers, and Scenic 
Airways, Inc., in Phoenix, Ariz., 16,336 passengers. 

In the flying school field, Parks Air College, Inc., in East St. Louis, 
G 
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Ill., erected a new iactory, ne\\" school for airplane and l'ngine mechanics. 
and a new student dormitory as a part of its program to maintain the 
largest flying school in the country. The school became a di,·ision of 
the Detroit Aircraft Corporation in September at a n·ported purchase 
price in excess of $1 ,ooo,ooo. 

The new mechanics' school is a $7 5,000 structure of brick and steel 
with glass sides. Throughout the year an average of 185 students wen• 
in attendance and the close of 1929 found graduates at work in aircraft 
factories throughout the country. A $6o,()(X) dormitory to house 201.1 

students at a low rental rate was completed on the airport. The school 
was one of the first three to obtain the Department of Commerce 
approved type rating. 

The Boeing School of Aeronautics was opened on the Oakland. 
Calif., Airport, with an ambitious program for raising the standard of 
flying and ground school instruction comparable to the academic level 
maintained by universities. A graduate transport pilot's course, known 
as a "Master Pilot's Course," was offered as one of the features of 
the new school. The course was designed to provide air transport 
companies with trained men who need but little seasoning to qualify 
them as mail and passenger pilots after graduating from the school. 

An extensive ground school curriculum was required with all flying 
courses. In the private pilot's license course 35 hours of classroom work 
was required. The ground school course for the master pilot was 86-t­
hours, and the master mechanic's course I ,oo8 hours. The school was 
sponsored by the Boeing manufacturing and operating interests. 

The Aviation Corporation, through Roosevelt Aviation College, Inc., 
and the chain of Universal Aviation Schools operated as divisions of the 
holding company, forwarded its plans for an extensive system of flying 
schools in all parts of the country. The Roosevelt Aviation College at 
Mineola, L. I., operating under an approved type rating of the Depart­
ment of Commerce, was typical of the Aviation Corporation's school 
units. It reported 2, I 29 hours of student instruction, I ,286 hours of 
student solo and 236 hours of unclassified flying from May I until the 
end of the year. The facilities of the college were expanded to care 
for an increase in the gross volume of business, reported at $7 5,000. 

Divisions of the Universal Aviation Schools system were operating 
in St. Louis, Mo.; Minneapolis and St. Paul, Minn.; Marion, Ill.; 
Kansas City, Mo., and Rochester, Minn. More than $wo,OC>O worth 
of flying equipment alone was added to the facilities of these schools 
during the year. Executives of the system adopted a policy of expand­
ing the chain by absorbing well-established schools in strategically located 
centers rather than opening new schools. 
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The fl~· ing s ·hoo l oi rhe Ae ro o rporat ion of C ali fornia, Inc. , in 
Lo . . ngc les a l o ope rati ng unde r a.n appro1·ed type rating, reported 
rhe tra ining of 1 pr i1·are pilot and 1 li m it d comme rcial pilot during 
a ,. ar in ,,·hi h the ·hoo t'_ fa ·il ities ,,·e re mat rially expanded. 

Flying School Ratings 

T he movement to raise the stan la rd of A ring schools through th e 
rati ng of each institu t ion wa t<nted by th e major operato r themseh ·es 

ALONG THE H UDSO N 
Ne11· Y o rk' s ne11· sp:111 across th e Hudson River, photog raphed by Fairchild 

Aerial Surveys, Inc. 

through the Flying School Committee of the Aeronautical Chamber 
of Commerce. When it became apparent that the Department of Com­
merce was not empowered· by the Air Commerce Act of 1926 to super­
vise and rate flying schools, the Chamber committee took steps to 
establish regulations for such a system of ratings. 

An amendment to the Air Commerce Act, passed Feb. 28, 1929, 
authorized the Secretary of Commerce to provide for the examination 
and rating of Hying schools upon the request of owners or representatives 
of the schools. The ~·egulations drafted by the Chamber Flying School 
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Committee were turn ed over to th e Depa rtment of Co111me rce and the 
committee worked with the new administrati ve offi crs in the lcve lop­
ment of its prese nt sys tem. The reg t~l at i o n s beca me effc ti,·e . f ay 1 

when they we re m ailed to th e 800 aerial se rvice and Aying choo l 
operators. Seven aeronautical inspe ·to rs began t he task of in. peering 
schools June I on th e bas is of applications rece ived. f i ,-e schoo ls we re 
in the first group of approved ce rti ficates issued Jul y 1 ~. \ lditions 
\Vere made to the list until at th e en I of the year 2-J. ,,·e re inclu ded 
with the number still mou nting. 

The Flying School Com mittee of th e Ae ronaut ical C hamber of 
Commerce was active through ou t th e yea r, devo ting co nside rable tim e 

I N THE NORTHWEST 
Loening amphibian (Wright Cyclone) of Go rst Air Transport, Inc. , la11ding 

at Seattle, operating base for th e se rvi ce in the northwest. 

and energy to the investigation of doubtful schools reported to it. 
Working in co-operation with the Better Business Bureaus, the com­
mittee hoped to rid the country of inadequate schools which mrsrepre­
sented their facilities and training. 

Photography and Mapping 

Aerial photography and mapping continued to play an increasingly 
important part in the activities of operators especially equipped for this 
work. Industrial concerns were making greater use of aerial photographs 
to aid in planning new developments, and newspapers were constantly 
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111 the m a rket fo r new \·ie\\" _ of t r iking event or ce ne f rom the mr. 
The photograph ic d i\·i.;ion of the C urtiss- right F l ·ing Sen ice 

completed an ae ria l mo aic map of mo re th an 8,000 squ are m iles of the 
7\ I i i i1 pi Aoo I d i trict in the \·icin ity of Memphi , T enn. , in connec­
t ion ,,-ith P re- idc nt Hoo\·e r's Aoo I re lief progr am. The photogr aph ic 
di ,·i ion a l<:o 1 crfc ·tc I a method o f making ae ri al photog raphs of golf 
·ou rses fo r u e in diag rami ng plan . 

F a ir hi ld eria l ' un ·ey I n ., a d i,·i ion o f the A ·iation C orporation , 
co ntinu ed t he I \·e loprn nt of it camera and technique to care for an 

------. 

FIGHTI N G BOLL WEEVIL 

Vlar on the boll w eev il durin g 192 9 " ·as extended over soo,ooo acres in the 
South. A plane is seen dustin g cotton in Loui siana, lea ving a trail of poisonous 

po\\·der behind. 

increased volume of business in mosaic maps for governmental engineer­
ing work, public utility engineeri1i·g, park developments and oblique 
photographs for use in ad vertising makeup. Branches of the company 
were located in Dallas, T ex., and Los Angeles. 

Boll Weevil Control 

The Department of Agriculture through its crop insect investigation 
unit in Louisiana conducted new experiments in cotton and crop dusting 
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in line with the policy estahlislwd almost a decade ago. Experimental 
work includPd the dusting of sen•ral thousand acres during 1929. 
although no commPrcial dusting was cione hy thP ciepartment. 

Commercial operators were aided by Dr. B. R. Coad and his research 
assistants at Tallulah, La., but no attempt \\'as madP to earn· on com­
mPrcial dusting opPrations with { ;O\"PI'Illlll'nt plarws. This fip(cl was left 
exclusivPiy to manufacturPrs and opPrators intPrPstPcl in perfpcting equip­
ment to do tlw work. Hoppers, agitators and otlwr Pquipment \\'erP 
developed by the Department of Agriculture and adapted to 20 diffprent 
model airplane's. BluPprints of design and installation were made a\·ail­
able to anv manufacturer or operator interested in the work. 

Appro~imatPiy soo,noo acres of cotton were dusted in the L'niterl 
States during J(J2<) in an effort to control the boll \\'Pe\·il. according to 
Department of Agriculture reports from its southern field laboratory. 
Planes also were used to rid plants of the cotton louse, leaf worm, flpa 
hopper and bollworm. Large scale operations in this spPcializPd field 
brought several new operators into the South with a resultant reduction 
in contract prices for commercial dusting. 

The widespread interest in cotton dusting was exemplified by tlw 
fact that representative's of several foreign nations ,·isitcd the Tallulah 
experiment station to study methods of operation and equipment. 
Approximately twoscore plant pests were bcing fought through airplanc 
dusting, although operations against the boll weevil were the most 

extensive. 

Pink Bollworm Control 

Several years of studying the insect content of the upper air with 
airplanes were c.limaxed with the .track.ing .?f the An~~ri:an cotton 
field pest-the prnk bollworm-.-to 1ts la1r.. Bug-tra~s, ngged on~o 
the wings of planes, collected rnsects at vanous levels 111 the upper arr 

nd formed the basis for extended studies. It was found that the pink 
~ollworm moth flew at high altitudes during a certain season of the 
, ar. Later it was learned that the moth was borne aloft by wind 
~~rrents which made ~ossi.ble migra~ion over hundreds of miles, although 
"t could not fly far wrth rts own \vmgs. 
1 The problem which had perplexed entomologists for years was 

lved and the pink bollworm, the world's most extensive cotton pest, 
so 5 t;acked to its lair in the fields of Mexico. It changed the scientists' 
~ae of attack and demonstntted the necessity of treating the center of 
.1nfection in Mexico, although it might be hundreds of miles from Texas 
111 I b I . cotton fields devastatec y t 1e msect. 
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AIRCRAFT MANUFACTURING 

XRCRA 1·-r manufacturing units.· oL the industry under\\·ent a 
period of expansion d 11 ring 1929 unprecedented in their history. 
The generous flow of capital resulting from public support 

brought many new companies into the field and resulted in expansion 
programs for the established concerns. At the end of 1929 there were 
more plants in tlw l" nited States manufacturing aircraft than there 
were producing automobiles. It was e\·idcnt that some of the companies 
lacked the necessary engineering background and sound business manage­
ment which would make them succes:;ful. The condition forecast keen 
competition for existing markets, with the ultimate triumph of those 
units soundly financed an<l backed by engineering skill capable of offer­
ing the public a superior product. 

Despite the apparent overcrowding of the manufacturing field, the 
established and well-founded companies made great strides in the tech­
nical development of their products and the improvement of production 
methods necessan· to the conduct of a profitable business. The remark­
able progress ma.de in the refinement of engineering designs to increase 
the speed and efficiency of planes and the development of production 
methods, similar to those which haH made the automotive industry so 
successful. will be considered in a later chapter on "Trends in Design.'' 
The chief purpose of this chapter is to consider the type and character 
of the principal manufacturers' products and to describe the trends in 
the manufacturing branch of the industry. 

The Department of Commerce listed I 57 companies manufacturing 
aircraft in the United States at the end of I929. The progress made 
by 89 of these concerns, 7 I of which were in production and I 8 in 
experimental work worthy of note, "·ill be considered in this chapter. 
There were 101 firms in 29 states engaged in the manufacture of air­
craft, according to a surHy ·made in l'vlay by the U. S. Bureau of 
I ,abor Statistics. Seventy-eight of these companies reported that they 
had turned out planes. There were 68 aircraft manufacturers in the 
Aeronautical Cham her of Commerce in I 929. 

The Department of Commerce had issued 282 Approved Type 
Certificates for aircraft to 72 different manufacturing companies at the 
end of 1929. Such certif1cates were required for all aircraft offered 
the general public by manufacturing concerns, and placed the govern­
ment's stamp of approval upon the craft after completing tests outlined 
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by the Department of Commerce in its engineering codr. known as the 
Airworthiness Requirements. During 1929. 186 ApproHd Type Crr­
tificates were issued by the Department of Commerce on nrw airplanes. 

There were I 6, I os employees on the payrolls of the 1 o 1 establish­
ments reporting to the Bureau of Labor Statistics in l\Iay. At the 
close of I929. 53 of thr manufacturing companirs reporting to the 
Aeronautical Chamber of Commrrce had Ij,OJI rmploycrs in their 
plants. 

Expansion during the year was rxceptionally rapid. N rw plants 
were built or additions providing hundreds of thousands of square fert 
of floor space "·ere made to old om·s. :"ew machinery and equipment 
was employed and for the flrst year in the history of the commercial 
industry, the larger concerns were using line production methods similar 
to those in the automotive field. 

With some notable exceptions, a major share of the manufacturing 
units which undertook great expansion programs were afliliatcd in somr 
way with the several great financial groups formed through mergers in 
I 928 and I 929. \Vhi le, as it was pointed out in the chapter on "Air 
Transport Progress," the Aviation Corporation devoted a major share 
of its attention to the transport field, this holding company had a 
manufacturing unit in the Fairchild Aviation Corporation, with plants 
in Farmingdale, N. Y., and I-1 agerstown, :\I d. 

No fewer than seven manufacturing units were included in the 
holdings of the Curtiss and \Vright interests, with five of them directly 
controlled by the Curtiss-\Vright Corporation. The seven were: Curtiss 
Aeroplane and IVIotor Company, Inc.; Curtiss-Robertson Airplane 
Manufacturing Company; Curtiss-Caproni Corporation; Keystone Air­
craft Corporation; Loening Aeronautical Engineering Corporation, a 
division of Keystone; l.Vloth Aircraft Corporation, and the Travel Air 
Manufacturing Company, Inc. The first six named were directly in­
cluded in the Curtiss-\Vright merger, and the latter was closely affiliated 
through the Wright interests, headed by Richard F. Hoyt, chairman of 
the board of the Curtiss-Wright Corporation. 

Detroit Aircraft Corporation, a new holding company formed dur­
ing the year with Edward S. Evans of Detroit as its president, con­
trolled Blackburn Aircraft Corporation, Eastman Aircraft Corporation, 
Marine Aircraft Corporation, Parks Aircraft, Inc., Ryan Aircraft Cor­
poration, and Lockheed Aircraft Corporation. 

General Motors made its entry into the aircraft manufacturing 
field during the year by obtaining control of the Fokker Aircraft Cor­
poration of America through a 40 per cent interest in the company. 

United Aircraft and Transport Corporation, a $2oo,ooo,ooo hold­
ing company organized late in 1928, controlled five companies manu-

' 
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facturing aircraft which were operated as divisions of the larger cor­
poration. The five di,·isions were: Boeing Airplane Company. Hamilton 
:.\Ictal Plane Company. Sikorsky Aviation Corporation, Stearman Air­
craft Company. and the Chance Vought Corporation. 

Distribution Methods 

Realizing that hea,·y production schedules -necessary to a profitable 
business must mean the actin marketing of their products. most of the 
airplane manufacturing companies organized sales departments on a 
national scalc or providcd for the marketing of their planes through 
somc national agency. Distributorships were authorized in all parts of 
the country and dealers were set up in the most promising territories. 

The formation of a national organization of distributors and dealers 
within the Aeronautical Chamber of Commerce to study marketing 
methods and work out a uniform business code was accomplished during 
the year in line with the policies of the major manufacturing concerns. 
The Distributor-Dealer Section. with units in se\·eral widely scattered 
center5. \\·as set up at the request of the Commercial Airplane ::\lanu­
facturer's Section of the Aeronautical Chamber of Commerce. It held 
its first national meeting in Clcnland during the ~ational Air Races, 
and the se,·eral units in ~ ew York. Chicago. Cleveland, Indianapolis, 
and other centers were active in the development of sales aids through 
shows and other promotional projects. 

Some of the manufacturing companies organized export departments 
to expand their markets beyond the borders of the United States and 
reported marked success in their first year's efforts. Both the Curtiss­
\Vright Corporation and the United Aircraft and Transport Corpora­
tion organized divisions to develop the export field. The Curtiss-\Vright 
Corporation set up the Curtiss-\Vright Export Corporation, and the 
United group organized the United Aircraft Exports, Inc. 

At the end of the vear, the Export Committee of the Aeronautical 
Chamber of Commerc~ was busily engaged in the development of an 
export cable code, designed to save the industry thousands of dollars 
in cable and wire charges through the use of simple symbols in ordering 
aircraft, engines or parts. The code had been approved by the com­
mittee and the money necessary for its preparation appropriated. 

Growth of Manufacturers' Section 

The growth of the industry was reflected in the expansion of the 
Commercial Airplane lVIanufacturers' Section of the Aeronautical Cham­
ber of Commerce. At the end of the year, approximately 95 per cent 
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RESIGNS CHAMBER POST 

Samuel Stewart Bradley, first general manager of the 
Aeronautical Chamber, resigned May r, 1929, to devote 
his full time to the Manufacturers' Aircraft Association, 

of which he has been general manager since 1917. 

I 
I 
I 
I 
r 



' ' ,. 
j ~-

t\IRCRi\FT MANUFACTURING 

AN APPRECIATION 
"There was a time when this body, which today embraces 

· within its membership hundreds of corporations from all 
parts of the United States, existed only as an ·idea, and that 
idea was first expr~d, nurtured and developed by Samuel 
S. Bradley. 

"Sine~ its inception in 1921, the Aeronautical Chamber 
of Commerce has been under the management of Mr. Brad­
Icy. That it was able to survive during its first difficult 
years was due to his untiring efforts. That it was able to 
meet the long expected opportunity to serve the industry, 
when our commercial expansion began three years .ago, was"" 
due to Mr. Bradley more than any other man. 

"Mr. Bradley leaves this work with the realization that 
what once existed only as an idea is now a tangible powerful 
reality. The impartial spirit which characterized his actions 
has, through his personal example_, inspired in all the opera­
tions of the Chamber a spirit of mutual co-operation and 
good-will. 

"We are indebted to him. We are grateful to him. 
In accepting his resignation, which he has several times 
offered, we are unwilling to admit that he shall completely 
separate himself from the work to which he devoted himself 
for so many years. While releasing him. from labor now 
grown impossible because of other exacting duties, we shall 
still look to an unbroken co.ntinuance of his friendly associa­
tion and mature counsel."-Resolutio1l of Chamber Executive 
Committee A ccepti11g tlte R~sig.,ati(m. 

- - - - - - - - - - - - - - - - - - - - - - -~ 
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of all companies engaged in some phase of the aeronautical indu tr) " ·e re 
included in th e membership of the Aeronautica l C hamber of Commerce 
w hich had passed the 1 ,ooo mark. Out of this member. hip, 68 co rpora­
tions engaged in the manu factu re of ai rcraft \\"Cre active in the Com­
mercial Airplane Manufac turers' Section. 

The annual national meeting of the section in C leve land during th e 
National Air Races found th e manu factu rers generall y we ll sa ti sfi ed with 
the present enginee ring requirements se t up by the Depa rtmen t of Com­
merce as a basis for issu ing approved type ce rtificates. 

Since it was consid ered high ly important for designers and con­
structors of aircraft to know exact ly what th e Airworthiness Require­
ments are at any one time, the manu facturers and gove rnment oflicial s 
agreed that changes in the requ irements shou ld be mad e according to a 
definite code of procedure , w hich should not work a hard ship on the 
constructors or unnecessarily burd en the Department of Comme rce. 

The Commercia l Ai rplane Ma nu factu rers' Section maintained a close 
liaison with th e Department of Comme rce on all technical matters a rising 
during the yea r. The sectio n a lso published a Directory of Sources of 
Supply to aid manufacturers in the se lection of parts, materials or acces­
so nes. 

Manufacturing Progress 

While necessa rily brief, the follO\\·ing resu nl eS of the yea r's activities 
111 88 ·widely scat tered aircraft manufacturing establishm ents provide a 
picture of th e general expa nsion and progress during the yea r. Estab­
lished companies added new prod ucts to their lines o r reli ned th ose 
already in production, w hile ne w conce rns entering the field put prod ucts 
into competition wi th those on the market. They are listed alphabetically 
for convenience in future refe rence. 

Acme Aircraft Corporation of Rockford, Ill., completed its expe ri­
mental work on a two place open cockpit biplane mounted with a Wright 
Gipsy 85 horsepovver engine. The Acme Sportsman, as the new mod el 
was called, was designed by Edward A. Stalker , head of the department 
of aeronautical engineering in the University of Michigan. The initial 
flight was made October 2 and company officials expected to receive their 
Approved Type Certificate so that they might enter production in 1930. 

Aeromarine-Klemm Corporation of Keyport, N. Y., continued the 
production of light planes. Besides the Model AKL-25-A, a two place 
open low wing monoplane powered with a Salmson 40 horsepower radial 
engine, a new model, the AKL-6o was introduced during the year. It 
was powered with a Le Blond 6o horsepower radial engine and incorpo-



AIRCRAFT TvlA N -FACT -RI NG 77 

rated light hange in the des ign o f the tail urface and the length of 
the fu elage . 

. \cronautical Co rporat ion of Ameri a in incinnati , 0. , moved into a 
nC\\. fa tory on Lunken Airport an I tartcd ma nu fac ture o f the Ae ronca 

-2 a two place open monoplan po\\·ere I ,,·ith a t\\"O cylinder a ir cooled 
radia l motor of their o,,-n manufa turc w ith a rating of 30 horsepower. 
T he plane weighed but 7 pound and ,,·as le igned for low cost of 
operation a \\·e ll as Io\\· initi al co t. 

NEW STEt\IUvl r\ N I N FLIGHT 

Stearman (\V right vVhirhvind) C+A biplane with special N.A.C.A. cowling 
accommodates three persons. 

Alexander Aircraft Company of Colorado Springs, Colo., manufac­
tured seven different biplane models, powered with Curtiss OXs, Kinner, 
Hispano Suiza A, Comet, Curtiss Challenger, Wright J-6 and \Vright 
]-5 engines. Beside this line of Eaglerock models which was in standard 
production, the Alexander Bullet, a low wing, dual control, four place 
monoplane, was produced experimentally during the year. It was 
equipped with retractable landing gear and powered with either the 
Wright J-6 I 65 horsepovver, or Kinner engine. Its high speed to horse­
power ratio was an outstanding feature. 

' 
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Alliance Aircraft Corporation of Alliance, Ohio. produced the Argo. 
a two place open cockpit biplane pcJ\n·red with a H e~s \ Va n·ior engine. 

American Aeronautical Corporation of Port \Vashington, ~- Y .. 
closely affiliated with the (; reat Lakes Ai rc.:rait Corporation, was the 
American manufacturer of Sa\·oia-.\lan.:hctti flying boats and amphibians 
of Italian design. The S-55, a double hull, 17 place flying boat with 
two 500 horsepower Isotta Fraschini engines, was produced, and an 
experimental S-55 powered with two \ V right Cyclone engines was 
tested. The S-62, an eight place flying boat or amphibian powered with 
a 500 horsepower lsotta Fraschini engine, and the S-56, a three place 
baby amphibian powered with a Kinner engine, were produced during 
the year in the temporary factory at \Vhitestone, L. I. A new factory 
with 250,000 square feet of floor space adjoining a seaplane terminal was 
under construction at Port \Vashington, L. I. 

American Eagle Aircraft Corporation of Kansas City., Kas., mo\·ed 
into its new factory on Fairfax airport designed for line production on 
a large scale, with 6o,ooo sguare feet of floor space. The American 
Eagle Phaeton, a three place open cockpit biplane powered with a 
Wright Whirlwind (165 or 225 HP), Hispano Suiza A (150 HP) 
or Hispana Suiza E ( 180 H P) engine. was introduced during the year 
together with the \Vallace Touroplane, which was acguired through 
American Eagle's purchase of the \Vallace Aircraft Company, Inc., of 
Chicago. They also continued production of the standard American 
Eagle three place open cockpit biplane powered with Curtiss OXs or 
Kinner engines. 

Arrow Aircraft and lVlotors Corporation of Havelock, Neb., con­
tinued production of the A-2-L-(Jo, a two place side by side open cockpit 
biplane, and introduced the A-2-K-100, powered with a Kinner engine 
and named the Arrow Sport Pursuit. The A-2-1-90 was of the same 
general design, but was powered with a Le Blond go Horsepower radial 
engme. 

Atlanta Aircraft Corporation of Atlanta, Ga., was formed during 
I 929 to manufacture aircraft and was still in the experimental stage 
when the year ended. 

Bach Aircraft Corporation of Van N uys, Cal., produced four dif­
ferent models of a tri-motored ten place cabin monoplane. The four 
models were designed for these power combinations: one Pratt and 
Whitney Hornet and two Comets; one Pratt and Whitney Hornet and 
Wright J-6 165 horsepower engines; one Pratt and Whitney Wasp and 
two Wright J-6 225 horsepower engmes; and three Wright J-6 300 
horsepower engines. 

Bellanca Aircraft Corporation of New Castle, Del., put three new 
models into production: the Pacemaker, Pacemaker Wasp, and Pace-
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maker I- reighte r. The Pa ·ema ker and Pacemaker \ \asp \Yere six place 
abin mono1 lane po \\·e re I with the \\ right ]- 3 horsepower and 

Pratt and \ V h itnc~· \ a p engine re pe ti \·cly. T he Pa emaker F reighte r 
w as a fou r pia e ca bin monop la ne \\·ith ample room fo r ca rgo of f reight 
pow ered \\"ith a \ 1V r ight J-6 .5 ho rsepO\\·er eng ine. The CH-300 w as 
cont inued a a tandard produ tion mo .le i while a new two place model 
rl e igne I for a c ruising range o f 7, miles arid known as the T andem 
wa built for a specia l long distance Righ t. It was equipped with two 

BUILDI N G H UGE TRANSPORT 
A co rn er of th e C urti ss Ae roplan e and Motor Compa ny plant at Ga rd en Ci ty, 
L. 1., whil e an IS-passenge r C urti ss (2 C urti ss Co nqu erors) Cond or tr a nsport 

is under constru cti on. 

Pratt and Whitney Wasp engines in tandem and embodied many de­
partures from conventional design. 

Berliner-Joyce Aircraft Corporation of Baltimore, 1\IId. , moved into 
its new factory on Logan Field, May 30, and the first B j J Commercial 
plane, a two place cabin model with a new wing arrangement, was test 
Hown August 23. Three new experimental models for military use 
were manufactured on government contracts: the XFJ-r, a single place 
fighter for the Navy; the XP-16, a two place pursuit for the Air Corps; 
and the X0-3r, a light observa tion plane for th e Navv. Pontoons also 
were manufactured on Navv contracts. 
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Bird \ tY ing Comm ercial A irc raf t Com pa ny of t . .J oseph, 1o. , re­
ce ived an A pproved Type Ce rti ficat Decem be r 5 on its B ird \ t ing 
Imperial mode l 10, po\\·c rcd \\·ith a \ V righ t \ • hirl\\·ind 165 hor.c­
power engin e, and pl a1111 ecl prod 11 ct ion of th e mode l in 193 . 

Boeing Airpl ane Company of 'catt le, \ Vasl1. , a eli\ ision of nited 
Aircraft and Transport Co rporation, increased its facto ry floo r space 
from r6),20 I squ are fee t to 27 2,470 qua re fee t an d empl oyed I ,52 
employees d uring peak producti on in th e summer. The norm al fac t o r ~ · 
force was 1, 17 4. Seve n comm ercia l mode ls and seve n milita ry mode ls 

NE W SIKORSKY PLANT 

The new Sikorsky plant at Bridgeport, Conn., with its land and seaplan e ports 
is typical of the new developments in plant engineering . 

were produced during the year. The new Boeing So-A, a 20 place tri­
motored transport powered with three Pratt and Whitney Hornet 
engines; the Boeing 95, a high speed one place biplane powered with a 
Pratt and Whitney Hornet engine to carry r ,6oo pound pay load; the 
Boeing 40-B-4, a biplane powered with a Pratt and Whitney Hornet 
engine and designed to carry four passengers in a cabin with pilot out­
side; the Boeing 40-B-2, similar to the 40-B-4 but with accommodations 
for only two passengers ; the Boeing roo, a commercial version of the 
P-12, a single place high performance biplane powered with a Pratt 
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and \ h itne~· \ Va p engine. for . port purr oses; the Boeing 20 -t a ix 
pia e fl~· i n g boat 1 O\\·e red w ith a Pra tt and \ Vhitney \\ asp engine; and 
the Boei ng 2 3, a three pi a e ope n bip lane 1 owered \\· ith a \\ right 
J -6 1 ho rsq \\·c r engi ne for spo rt and trai 11 ing, ma le up the Boe ing 
lin · of ommcrcia l planes . One hundred Army 1 ur ui t planes and 29 
~ a \· ~ · in glc- eate r figh ters \\"Ct-c c n tructe I or in produc tion \\·hen the 
n·ar e11de I. 

Brunner\ Vinkl Air ra ft orpora t ion of Brooklyn ~. Y., produced 
th e Bird ~ lode ! A , a three pla e open co ·kpi t biplane po,\·e red with a 

FINAL ASSEi\lBLY ROOM 
Inte ri o r of the Boeing A irplan e Company plant a t Sea ttl e, VVash., shO\\"in g 
final assembly of s in g le-se ater fighting plan es in th e foreground and r 8-passe nge r 

transport in rear. 

Curtiss OXs engine, and th e Bird Model B, a ship of the same general 
design powered with a Kinner engine. 

Buhl Aircraft Company of lVlarysv ille, lVlich., produced three dif­
ferent models during the yea r. The Sport Airsedan was a three place 
cabin sesqui-plane powered with a \Vright J-s or vVright J-6 300 horse­
power engine. The Standard Airsedan was a six place cabin sesqui­
plane powered with a Wright J-6 300 horsepower engine, and the Senior 
Airsedan was an eight place cabin sesqui-plane powered with a vVright 

7 
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Cyclone, Pratt and \Vhitney \Vasp or Hornet engine~. The Standard 
Airsedan \\·as first flmnt in February. :\ square mile oi land was 
purchased for a factory site and airport with frontage on the St. Clair 
River, which will later be developed into a seaplane base. 

Butler ::Vlanufacturing Company of Kansas City, :\Io., produced tlw 
Black Hawk, a three place open cockpit biplane powt·n·d with a \\'right 
]-5 engine. 

Cessna Aircraft Company oi \Vichita, 1\:as., supplt·mt·ntcd its stand­
an! line of monoplanes with three rll'\\' models, each having a passenger 
capacity of four and powered with the Curtiss Challenger. \\;right 
J-6 200 horsepower, and \Vright j-(J JO<l horscpmn·r engine. The Ill'\\' 

modeL. followed very closely the lim·s of the original Cessna model with 
some refinements, except that all dimensions were increased in size. 
The company began the development of its own sales organization late 
in the year after the salt·s agreement with the Cmtiss Flying Sen·icc was 
terminated. 

Command-Aire, Inc., of Little Rock, Ark., continued to produce its 
standard line of three place open biplanes powered with four different 
engines: Curtiss Challenger, \Vright J-(J d>s horsepO\n·r, Axelson, and 
\Varner. A Challenger powered stock model was entered in the Cug­
genheim Safe Aircraft Competition. 

Consolidated Aircraft Corporation of Buffalo, :'-J. Y., produced the 
Commodore Hying boat, a 2) place ship po\Hret! with t\\'O Pratt and 
Whitney Hornet engines. The Fleetster, an all metal eight place cabin 
monoplane po\\'ered with a Pratt ar1d \Vhitney Hornet engine and having 
a top speed of I95 miles an hour, was introduced. The Fleet, a two place 
open cockpit biplane, designed for training. was prod ucecl with both 
Kinner and \Varner engines, and Consolidated Husky land and seaplane 
training craft \vere supplied to the Army and Navy. The Thomas­
::Vlorse Aircraft Corporation was al>sorbed during the year. 

Corman Aircraft, Inc., of Dayton, 0., was organized during 1929 
and produced one experimental tri-motored cabin monoplane. 

Cunningham-Hall Aircraft Corporation of Rochester, N. Y., pro­
duced the PT-6, a 'six place cabin sesqui-plane pawned with a \Vright 
J-6 300 horsepower engine. A two place open cockpit plane with a high 
lift wing was especially designed for entry in the Guggenheim Safe Air­
craft Competition. 

The Curtiss Aeroplane and l\Jotor Company, with plants in Garden 
City, L. I., and Buffalo, N. Y., employed 3,257 persons, an increase of 
I,IOO over 1928. Six planes were in production, four of them developed 
during 1929. The Condor B-20, a 21 place cabin biplane powered with 
two Curtiss Geared Conguerer engines, was designed for heavy transport 
work. It was adapted from the Condor B-2, bombing plane, which was 
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in p ro luct ion ior the \ rmr Air orps. T he Fa ! on 0 1-E , po wered 
" ·ith a u rt i·: onqucror engine, ,, - :~ produ·ed fo r a mai l con t rac to r 
as we ll as a numbe r of J- :~Ico ns po" ·c re I " ·ith Libe rty engi ne- . The 
~ arr ie r Pi geon II , po11-cre I " ·irh a u rti ss Gea red onque ro r , \\·as 
Je,·e loJ)e I a a hi gh 1 ee I h ea \· ~ · luty mai l plane. F ledgling Junior , 

po \1-e red ,,·ith urti · ha llcnger cncr ine, ,,·as ma nufac tu red fo r spo rt 
a 11 I trai n ing purpo c. ,,·hile the mi litary en ·i ·es were suppl ied \\"ith a 
la rge 11 umbe r of F ledcr ling training 1l anes. T he H a,,·k-P6 , po\\· ered 
w ith a u rt is 0 11 qucror , wa- de ,·e lot e I as a ne,,· A rmy Co rps pu rsui t 
pl ane. T he K ing Bi rd, an eight Jl ace ab in monopl ane powered with 
t \\·o \\righ t .T - 22- hor epo \\·er engi nes, ,,·as de1·e loped fo r com mercia l 
use, a nd t he Ta nager a specia l pbllle po \\·e re I ,,·ith a Cu rti ss C ha llenge r 
a n I embodyi ng m any depa rt ures irom co lll·e n t ional des ig ns, was ente red 
in the G ugge nh eim afe , \i rc ra ft ompet ition. 

C ur t i s-Robertson A irpl ane i\ lanu fact uring ompan_. of A ng lum, S t. 
Lo uis County, lVI o., expanded its facto ry spa e fro m -5 , 00 to I 40,000 

sq ua re fee t and emp loyed - 8 persons during pea k p rod uction. The 
C urtiss R obin , po,,·e red ,,·i th urti~s OX- and C urtiss C hallenge r 
eng in es, ,,·as co ntinu ed in p rod uctio n, ,,·hil e a R obin PO\ ·ered with a 
\\ right J-6 165 ho rsep011·e r or \ a rner engine ,,·as deve loped. Pla ns 
fo r prod ucti on of the T hrush, a six pi a ·e cab in monopl ane powered 
w ith a \ 1\ ri g ht J-6 225 horsepo\\·er eng ine w as ompleted and a Robin 
-t-C, a fo ur pl ace ca bin m011 0pl ane p011·ered ,,·ith a C urtiss C hallenger 
e 11 g in e, ,,·as in the experiment al stage. - -

D are A irc raf t Company of De troit , :M ich. , wa.· in the experimenta l 
stage 011 a three pl ace ship po \\·e red with eith er a Kinner or \ t\ a rner 
eng ine, to be kn0\\.11 as the Da re \ a ri able C amber. 

Da,·is A irc ra ft Co rporati on of Richmond , Ind ., prod uced its m odel 
D -1 , a t\l·o pl ace pa raso l type monopl ane powe red 11·ith a L e Blond 
e 11 g ine, a nd a D -1 K , a mode l of simil a r des ig n, but po11·e red with a 
](inner eng ine. . 

D ouglas A ircraft Company, Inc., of Santa l\ll onica, Ca l. , moved into 
a huge new pl ant during the ye ar and continued the manufacture of its 
m odels exclusive for military and m ail transportation purposes. A pro­
duction line was maintained on adaptations of the 02 series, army tw o 

place obse r vation planes, with 02-H and 02-K as the models manu­
factured d uring 19 2 9 . A contract for navy patrol boats also was filled. 
From 500 to 950 employees w ere on the payroll throughout the year. 

Doyle Aero Corporation of B altimore, l\lld., produced a two place 
open parasol wing monoplane known as the Oriole 0-2, powered with 

a Le Blond engine. 
E astman Aircraft C orporation of D etroit , ·M ich., a division of th e 
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Detroit Aircraft Corporation, produced the Sea Rover, a four place open 
biplane tlying boat powered with a Curtiss Challenger engine. 

G. Elias and Bros., Inc., of Buffalo. :\. Y., had t\\"O models known 
as the Air Coupe and Air Sport, two place monoplanes with A.nzani 
engines, in the experimental stage. 

Emsco Aircraft Corporation of Downey, Cal., purchased the .Alba­
tross Aircraft Corporation and produced the Emsco Cirrus, a two placl' 
center wing open cockpit monoplane po\\Tred with an American Cirrus 
engine, and the Emsco Challenger, a tri-motored eight place cabin mono­
plane powered with three Curtiss Challenger engines. The planes were 
in the experimental stage and were to be placed in production early in 
I9JO. 

Fairchild Aviation Corporation of Farmingdale, L. 1., and Hagers­
town, Md., a division of the Aviation Corporation, produced as standard 
models the Fairchild 7 r, a seven place cabin monoplane powered with a 
Pratt and Whitney \Vasp engine, and the KR-2 r, a two place open cock­
pit biplane originally developed by the Kreider-Reisner Aircraft Com­
pany, powered with a Kinner engine, for training and sport purposes. 
The KR-3-1-, three place open cockpit biplane with \Vright .J-6 165 horse­
power engine, was introduced during the year, and the Fairchild .J.2, a 
four place cabin monoplane powered \\·i th a \ Vrigh t J -6 300 horsepower 
engine, was developed. 

Fokker Aircraft Corporation of America, with factories at Has­
brouck Heights, N.J., Passaic, N . .J., and \Vheeling, \V. Va., was con­
trolled by General l'viotors through a .J.O per cent interest and was 
closely aft1liated with vVestern Air Express. The F-32, a 32 place 
cabin transport monoplane with four Pratt and vVhitney Hornet engines 
mounted in double tandem, was developed during the year as America's 
largest transport plane. The F- I 4, a special mail plane designed to 
carry six passengers in addition to cargo and powered with either Pratt 
and Whitney Hornet or \Vright Cyclone engine, was put into production 
during the year. F-r rA, an eight place monoplane amphibian with a 
Pratt and Whitney Hornet or Wright Cyclone engine mounted above the 
wing, was produced, while manufacture of the standard model F-10A 
and the Super-Universal was continued. The F- 10A was a I 4 place tri­
motored cabin monoplane with three Pratt and Whitney \Vasp engines, 
and the Super-Universal was a seven place cabin monoplane powered with 
a single Pratt and Whitney Wasp engine. The standard Universal, for­
merly powered with the Wright ]-5, was supplied to the market with 
the Wright J-6 300 horsepower engine. Through arrangements with 
General Motors, Dr. Claude Dornier, designer of the DO-X which 
carried I 69 persons on test flights in (;ermany, arrived in the United 
States late in the year to plan the manufacture of Dornier Hying boats 
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11 1 mcnca. F okker al o om pleted plans fo r erec tion of a new fac tory 
on the Alhambra ... \ irpo rt of \ e tern Ai r E xpres-, nea r Los Angeles, 
111 ' 93 . 

JOide n Eagle Aircraft orporation of Engle\\·ood , Cal. , produced 
a t \\·o pi a e open co kpit 1 a ra ol type rnonoplane pO\\·ered with a Le 
Blond hi f engine. 

· rca t Lake. Aircraft orporatio n of leveland , 0. , a di\·ision of 
A ll ie I 1\Iotor lndu tries. pro luce I its model T 2- L \ , a t\\·o place oper1 

\\1a llace (Kinner) Touroplane, a three pl ace folding wing cabin monoplane 
built by American Eagle Aircraft Corporation. 

cockpit biplane po\\·ered with an American Cirrus engine. Produc­
tion of I 8 .Martin T 41\ll-1, three purpose, all metal, bombing, torpedo 
and observation biplanes, was started late in the year on contract for the 
Navy. Ten thousand square feet were added to the factory floor space 
during the yea r, with from 5 0 0 to goo employees on the payroll. 

Hall-Aluminum Aircraft Corporation of Buffalo, N. Y., produced 
two experimental planes for military purposes: the XFH-1, a shipboard 
fighter with metal fuselage for the navy ; and the XPH-1, a two engine 
patrol boat. 

Hamilton l\lletalplane Division of the Boeing Airplane Company, a 



86 ,\JRL'R:\FT YE:\R BOOK 

unit of the C nit(·d Aircraft and Tran~port Corporation. produced t\\·o 
models at its ~lih,·aukee, \\·i~ .. factory. The I 1-+7· an eight place all 
metal cabin monoplane pO\n·red "·ith a Pratt and \\'hitney Hornet 
engine, and the H -+). a similarly designed plane \\·ith a Pratt and 
\Vhitney \Vasp engine, \n·re in production. 

Hise Aircraft Company of Detroit. ::\Iich .. produced an experimental 
tri-motored six place monoplarH' pcnn·red "·ith three Kinner engines. 

Huntington Aircraft Corporation of Bridgeport. Cor111., completed 
wine! tunnel tests on a t\nJ place monoplane and a four to six place 
amphibian, with plans for producing these models in 1 <JJO. 

Inland Aircraft Corporation of Kansas City. ::\Io., marnrfartured the 
Inland Sport, a two place side by side parasol type monoplane powered 
with a Le Blond or \Varner engine. 

Ireland Aircraft, Inc., of ( ;;trclen City, ~- Y., produced three 
amphibian biplane models during Jf)2fJ. The ~-2-B ,,·as a fin place 
open or closed amphibian biplane pO\n·red "·ith either a \\7 right J-o Jon 
horsepower or Pratt and \Vhitrwy \Vasp engine. The ~D-5 and ND-o 
were similar to the N-2-B except that the hull was of metal con­
stnrction. 

Kellett Aircraft Corporation of Philadelphia. Pa., was formed during 
1929 with plans to produce under licenses of the Cien·a Autogiro. 

Keystone Aircraft Corporation of Bristol. Pa., a division of the 
Curtiss-Wright Corporatior1, moved into a larger plant and produced 
the Patrician, a 21 place cabin monoplane pon-e· red with three \Vright 
Cyclone engines, as well as bombers, LB-o, LB-7, LB-R, LB-<), LB- IO, 

and LB-r I, for the Army Air Corps, and training planes, NK-r, and 
patrol boats of the PN-r2 type for the navy. A new observation plane, 
the XO- I 5 was delivered to the Army Air Corps. 

Joseph Kreutzer, Inc., of Los Angeles, Cal., continued proch:ction 
of its Air Coach, a tri-motored six place cabin monoplane with three 
Le Blond engines. Other models powered with three Kinner or three 
\Varner engines also were manufactured. 

E. M. Laird Airplane Company of Chicago, Ill., continued produc­
tion of the Laird LCB-200, a three place open cockpit biplane powered 
with a \Vright J-s engine, and brought out three nC'w models. The 
LCB-300, a plane of the same general design, was powered with a 
\Vright J-6 300 horsepower engine. The Speed Wing LCR-300 for 
sport and racing purposes was of the same general design as the LCB 
series with the exception of less wing surfaces and more streamlining. 
The LCR-300 was produced with a \Vright J-5 engine also. 

Lenert Aircraft Company of Pentwater, Mich., continued experi­
mental work on an all metal three place open cockpit biplane. The latest 
model C was powered with a Continental I 65 horsepower engine. 
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L iiJco lll A irc raf t om pany o; L incoln , Neb. , prod uced its mod el P -3 
a th ree pia e open coc kp it biplRne po1\'Cred 11·ith R C ur tis OX s eng ine, 
a~ II'C ll a the Linco ln PT a t 11·o place open cockp it biplane po\\ ered 
~~ -i tll a urti _ O X fo r port and trai ning. 

L o khee I Ai r raf t orporat ion o f 13u rbR.n k, Ca l. , a d ivision of 
D et roi t _ ir ra ft o rpora ti on ont inued 1 ro luction of it tanda rd \ ega 
line o f fi ,- pa. senge r cal in monoplrtnes p011·e red ,,·i th P ratt and \ 1\ hit ney 
\\ a p eng ines, an d add ed to the \ 'ega se ri e. a mod el po\\'e red w ith 
th e \\r ight } 6 ,no ho rse1 011·e r engi ne as ~~ -e ll as a seve n pl ace cabin 
InonOJi ane po1\'Cred 11·i tl l either P ratt and \\ h itney \\ asp o r W right 
J-11 300 ho rscpo11·c r eng ines . T he - ir E xp res mod el, a pa rasol type 
11·i ng monoplane, 11·i th pilot out i le and four 1 asse nge rs in the fuselage, 
a lso 11·as produced . T he I o kh ee I ir ius, a t11·o place lo11· w ing mono­
pbne 11· ith 1\' .A. C. ,\. co11'i ing simi lar to the one deve loped fo r L ieu­
tenan t B rom le:-·'s t rans-Pacific Right was put into prod ucti on late in 
the \"Ca r. 

Loening . \ c ronau tical E ngi nee r ing Co rpo rat io n of N e11 York C it}' 
a li v isio n o f h :eystone Ai rcra ft orpo rati on increased its . personnel 
du ring the yea r to meet i ncrcased prod ucti on chedules. T wenty 0 L-8 
obser va tion amphibians \\'e re deli1·e red to the Na v) . Fo rty A ir Y achts, 
a n eight pl ace ca bin bi plane amphibi an, 11·e re deli ve red to transport lines 
and pri va te o1n1e rs. an d t11·o ne11 type amphibi ans we re developed . Th e 
Commuter , a sm all fo ur passe nger cab in amphibian developed for the 
p ri va te o11·ner-pilot , 11·as put in prod uct ion, and an X 0-1 0 experimental 
obse r va ti on amphibian 11·as built fo r the A rmy A ir C orps. The latter 
included th e Loening mono-11·hee l retractab le landing gea r and the first 
\ I\! right T o rn ado, a 12 cylin de r in verted V air cooled engine. 

G lenn L . lVI a rtin Company of Baltimore, Mel ., co ntinued to supply 
the navy w ith their stand ard patrol boats and torpedo planes, w orking 
in a huge ne11· fac tory in Baltimore, lVId. 

lVI ercury A ircraft , Inc. , of Hammondsport , N. Y ., completed experi­
m ental w ork on its Me rcury C hic T-2 , a ll metal open cockpit training 
plane powe red 11·ith a L e Blond engine .. 

l\!I etal Aircraft C orporation of Cincinnati , 0., moved into a new 
plant adjoining Lunken Airport and supplemented its series with the 
G-2-\iV, an eight place all m etal cabin monoplane powered w ith a Pratt 
and \iVhitney vVasp engine, and the G-2-H, a similar ship pow ered w ith 
a Pratt and Whitney Hornet engine. 

Mohawk Aircraft Corporation of lVIinneapolis, Minn., brought out a 
new model in th e l\II-1-C, a t wo place low wing open cockpit monoplane 
powered with a Kinner eng ine. 

l\d:ono Aircraft Corporation of lVIoline, III., supplemented its l\llono­
coupe mod el with the Monoprep, a semi-cabin monoplane having side bv 
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side seating arrangement and powered with a Velie ::\1-s. The ::\Iono­
sport, a two place cabin monoplane powered with Kinnrr or \Varner 
engines, and the ::\lonocoach, powered with the \Vright J-s or \Vright 
J-6 225 horsepower rnginr. also were produced during the year. 

l\1ooney Aircraft Corporation of \Vichita. Kas., was formed during 
HJ29 and completed design of a four plaC(' low wing cabin monoplane. 

IVIorrlaJHI Aircraft. Inc., of Englewood, Cal., produced its model 
l\I-1, a three place semi-cabin high wing monoplane powered with a 
\Vright J-s engine. 

l\1oth Aircraft Corporation of Lowell. ::\lass., a division of the 
Curtiss-\Vright Corporation, produced the De Havilland ::\loth under its 
American license rights. It is a two place open cockpit hi plane powerl"d 
with a \Vright Gipsy engine. and may be equipped with slotted wings 
at the option of the purchaser. 

New Standard Aircraft Corporation of Paterson, ~. ] .. produced 
five different models. The D-29 series of two place open cockpit biplanes, 
powered with American Cirrus or Kinner engines, was designed primarily 
for training. Production of the D-25-A. a fi\·e place open cockpit biplane 
with Wright J-6 225 horsepower engine, and the D-26-A. a three place 
open cockpit biplane, as well as the D-27-A. one place mail plane pow­
ered with a Wright J-6 225 horsepower engine, was continued. 

Nicholas-Bea:dey Airplane Company, Inc., :Marshall, ::\Jo., produced 
the NB-3 series of three place low wing monoplanes powered with either 
Velie, Le Blond or Genet engines. The wing is composed of stamped 
aluminum alloy parts riveted together and has an unusual dihedral at 
the tip. 

Parks Aircraft, Inc., of East St. Louis, Ill., a division of the Detroit 
Aircraft Corporation, produced the P-1, a three place open cockpit 
biplane mounted with a Curtiss OXs engine, near the close of 1929. 
The P-2 and P-2-A were of the same general design except that they 
were powered with Axelson and Wright J-6 165 horsepower engines 
respectively. 

Pitcairn Aircraft, Inc., of Bryn Athyn, Pa., completed a new factory 
at Hallowell, Pa., and continued to manufacture its Mail \Ving series 
as well as to do considerable construction work for Pitcairn Cierva Auto­
giro Company. The Mail \Ving PA-5 with Wright ]-5 engine and 
the Super Mail Wing PA-6 with Wright ]-5, were produced for mail 
transport purposes, while the Sport Mail Wing, a three place biplane 
with Wright ]-5 engine, also was manufactured. The Mail Wing 
PA-7, a new model, was in the experimental stage when the year ended. 

Pitcairn Cierva Autogiro Company of Philadelphia, Pa., formed dur­
ing I 929 to manufacture autogiros under the Cierva licenses, manufac­
tured three experimental autogiros during the year, powered with Wright 



.-\lRCRAFT "\[Ai\ 

J- Jl hor epo"·er or \ 1
' right J-6 22 - horsepo"·er geared engines. 

PitLburr.rh :\leta! Plane ompan~· of Pitt:-burgh Pa. fo rmer!; th e 
Thade n . \ir ra ft oq ora tion wa mo,·ed to Pitt· burgh as a part o f the 
Pittsburgh _ ir ra ft Ind u_tries. D uring the latter part of 19 2 9, experi­
ment on the Thade n T--t a ·fo ur pl ace all rn etal monoplane, were being 
arried fo n,·ar I rapid ! ~ . 

H. ea r\\·in . \ irplane_ Inc. of K an a ity K as. moved into a new fac-
tory· adjacent to l'airfax Airpo rt an i began the production of the Ken-

CU RTI SS THRUSH 

One of the new planes produced durin g 1929, the Curti ss -Robertson 
(vVright \~' hirl"·ind) Thrush was des igned to carry a hea vier load than its 

predecesso r, Curtiss Robin, \Yith greater cruising range. 

H.oyce model , a three place open cockpit biplane powered with a Curtiss 
Challenger engine. _ 

R yan Aircraft Corporation of Anglum, l\1o., a di vision of the Detroit 
Aircraft Corporation, supplemented its B-1 series with the model B-5, 
a six place cabin monoplane powered with a '¥right J-6 300 horse­
power engine. Near the end of the year, the model B-7, a six place 
cabin monoplane powered with a Pratt and ',Yhitney '"'asp engine 
was prod ucecl. 

Sikorsky Aviation Corporation of Bridgeport, Conn., a division of the 
United Aircraft and Transport Corporation, moved into a huge new fac-
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tory. where an experimental di,·ision was establislwd to work on ne\\· 
designs to be announced in I(JJO. Production of the S-3R series, a 10 to 
I 2 place cabin sesqui-wing amphihion powercd with two Pratt and 
\Vhitney \Vasp engines, was continued on a heavy schedule. 

Simplex Aircraft Corporation of Dl'fiance, 0., manufacturers of a 
t~vo place side hy side center wing monoplanc, supplenwntcd their K-2-S. 
Kinner engincd planc, with the \ V -2-S, a \ Vanter powered ship. 

Solar Aircraft Company of San Diego. Cal.. formerly thc Pnulden 
Aircraft Corporation, remained in thc experimental stage during I IJ2(J 
hut planned production for 1 ()JO. 

Spartan Aircraft Company of Tulsa, Okla., produced thrcc modl·ls 
during the year. The C-3 Challenger, a thrcc place open cockpit biplane 
"·ith Curtiss Challenger cngine, was flown April 1 (}, hut later discon­
tinued. The C-J-10), powered with a 1(15 horsepower \Vright \\~hirl­
wind engine, was f1rst flm\·n July_), and the C-3-22), powered with a 225 
horscpowe1· \Vright \Vhirlwind engine, \\·as introduced late in the year. 

Star Aircraft Company of Bartlesville, Okla .. manufactured the 
Cavalier, a two place cabin monoplane with either a Velie or Le Blond 
engine. During the latter part of the year experimental planes with 
American Cirrus and ( ;cnet engi m·s were produced. 

Stearman Aircraft Company of \Vichita. Kas., became a division 
of the U nitcd Aircraft and Transport Corporation. Production of the 
M-2, a one place biplane powered with a \\7right Cyclone engine and 
designed especially as a mail transport. was continued. The model C-3 
was supplemented by production of the C-3 R. a three place open cockpit 
biplane powered with a 225 horscpower \\Tright J-o enginc; the C--t.A. 
a three place open cockpit hiplanc powered with a \Vright J-o 300 

horsepower engine; and the C--t.A:\J, similarly powered. The Tvlodcl 
LT-I, a combination mail and passenger transport biplane with four 
passengers in the fuselage cabin and the pilot outside, also was intro­
duced with a Pratt and \Vhitney Hornet engine for power. 

Stinson Aircraft Company of \Vayne, Tvlich., moved into a modern 
plant designed for line production methods. The SM-2AA, a four 
place cabin monoplane powered with a I 6 5 horsepower Wright J-6 
engine, was produced along with the SM-2AB and SM-2AC, similar 
in every respect except that they were powered by the 225 horsepower 
\Vright ]-5 or the Wright J-6 engines. The SM-1 F, a six place cabin 
monoplane powered with the Wright J -6 300 horsepower engine, and 
the SM-6B, an eight place cabin monoplane powered with a Pratt and 
Whitney Wasp engine also were manufactured. 

Stout Metal Airplane Company of Dearborn, Tvlich., a division of 
the Ford Motor Company continued to manufacture its tri-motored 
all metal monoplanes. The current models were the 4-AT-E, a 14 place 
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c<1bi n monopl ane powere I \\·ith th ree \ V right J-6 3 horsepo\\·er en­
gi nes; t he - -. T-C , <1 17 pi a e cab in monoplane po,,·e red with three 
Pratt anrl \ Vh itney \ Va. p engi ne. · the 6-AT. a 1- place cabin mono­
] lane po\\·e red ,,· ith three \ V right J -6 "' hor epower engines ; and the 
7-AT a 1- place ca bin monoplane ,,·i th one Pratt and \ hitne) Vasp 
and t\\·o \ V right J-6 3 hor epo\\·er engi nes. 

ulli,·an . \ir raf t :\lanu fac tu ring ompany of \1\ !o:: hita. Kas. , com­
pleted their ex1 erimental \\·o rk du ring the latter pa rt of 1929 and 
planned production of a ne,,· model in 193 . 

n·a ll on· . \irpl ane ;\I anufac tu rino- ompany of \i\ ichita , K as., con­
centrated its producti on on th e TP morl el .c ries a tn·o place open cockpit 
biplane po,H red n ·ith urti s~ OX -. des igned especially for training. 
The n10d e l aL o n· a offe red \\·ith a \V arner engine. Thev supplemente~d 
th eir three pl ace open coc kpit sc rie~ \\' ith th e F -28-AX a ship of the 
. ame gene ral d e~ ign. pon·e red n·ith an . xelson engine. During the latter 
part of 1929 experimental Aight tes ts \\'ere being conducted on a lo\\· 
,,·ing four place ca bin monopl ane. 

Swift .\ircraft C orporation of \". ichita Kas., moved into a new fac­
torv and continued experimental work during 1929 . 

. Szekely Airc ra ft and Engine C ompany of Holland 1\llich. , manufac­
tured the Fl: ing Dutchman , a one place Ion· wing monoplane powered 
n ·ith a Szekel) SR-3 +0 horsepon·e r three cylinder radial engine. 

T exas Ae ro Corporation of Dallas, T ex. , formerly the Temple Air­
c raft Company, completed construction of a new f<1ctory adjacent to 
Love Field , Dallas, and planned to begin production on a series of 
Temple monoplanes in I 930 . 

Thomas l\llorse Aircraft Corporation of Buffalo, N. Y. , was merged 
\\·ith Consolidated Aircraft Corporation late in 1929 and continued the 
manufacture of planes for milita ry purposes. 

Timm Airplane Corporation of Los Angeles, Cal., \\·ent into pro­
duction late in the year on their Collegiate K-90, a t\YO place open cock­
pit parasol type monoplane powered n·ith a Kinner engine. Experiments 
were continued on a twin-motored monoplane. 

Travel Air Company of \ 1\Tichita , Kas. , closely affiliated with the 
\1\Tright interests, continued the production of its line of commercial 
planes and introduced a Nlodel R, a one place low wing monoplane 
designed for sport and racing and knO\nl as the "Nlystery Ship." The 
current models included the A-6ooo-A, a six place cabin monoplane 
powered 'vith a Pratt and vVhitney vVasp engine; the 6ooo-B, a plane 
similar in design with a Wright J-6 300 horsepower engine; the B-4000, 
a three place open cockpit biplane powered with a \".lright J-s engine; 
and the 2000 and 3 000 models powered with the Curtiss OXs and 
H ispano Suiza engines respective! y. These model~ were supplemented 
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with the B9-+onn. a three place open cockpit biplane powered with a 
\Vright J-6 300 horsepower engine: the C--tno, a similar plane powered 
with a Curtiss Challenger; the +-D. powered "·ith a \\'right J-6 225: 
the E--tooo, powered with a \Vright J-(> I6:;: the \V--tnoo. powered 
with a \Varner; the A--tnno. powered ,,·ith an :\xrlson; and the 1'--+0<)(1, 

powered with a Kinner. The .\lode! In-D. a four place cabin mono­
plane powered with a \\7right J-(> J<X> horsepower engine also was 
manufactured. 

Verville Aircraft Company of Detroit, .\Iich., started production 
late in 1929 on the Air Coach I<l-t. a four place cabin monoplane powered 
with a \Vright J-6 225 horsepmHr engine. 

Viking Flying Boat Corporation of :\"n\· Hawn, Conn .. obtained the 
American .\lanufacturing license for the Schreck line of flying hoab, 
a boat of French design. The Bourdon Aircraft Corporation was 
merged with the flying boat corporation late in I 929, and plans included 
manufacture of the Bourdon Kitt\· Hawk model. 

Chance Vought Corporation, a di,·ision of l'nited Aircraft and 
Transport Corporation, added 2:;.ooo SCJuare feet of floor space to ib 
Long lsi and City, )J. Y ., plant during the year and employed jOO men 
in the manufacture of military plam·s chiefly, although one of the models 
was adapted for commercial use. The plant was to be mo\·ed to new 
quarters on United Airport in East Hartford, Conn., in I<)JO. The 
Corsair high performance observation fighting plane series, was continued 
in production for the U. S. )Javy with slight modifications, while more 
than $r ,ooo,ooo worth of them were shipped to .\lexico, Cuba, Argen­
tina, Japan and China. A new two-place fighter, the XF2U-1, "·as 
produced for exhaustive tests by the navy. Several Corsairs also were 
built for private operation. 

Waco Aircraft Company of Troy, 0., went into production on their 
tapered wing series, a three place open cockpit biplane powered with 
either a \Vright J-6 300, \Vright J-6 225, or \Vright J-5 engine. They 
also supplemented their line of standard straight wing models \\·ith the 
SW ]-5, a three place open cockpit powered with a \Vright ]-5; the 
S\V Hisso, a three place open cockpit powered with a Hispano Suiza 
A or E, and SW OX5, a ship of the same general design with the 
Curtiss OXs engine. The S\V 225. powered with the Wright J-6 225 

horsepower engine; and the S\V 165, powered with the \Vright J-6 300 

horsepower engine. 
Watkins Aircraft Company of \Vichita, Kas., continued experimental 

work on their Skylark models. 
Whittlesey Manufacturing Company of Bridgeport, Conn., began 

production of the Avian, a ship of British design for which \Vhittlesey 
has the American manufacturing rights. It is a two place open cockpit 
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bi1 lane j){) \\·e red ,,·it h a.1 1 .\merica n irru engi ne and is available either 
,,·ith or w ithout lotted ,,·i ngs. 

H. F. \ Vi i ox .\eronautics, I nc. of Tulsa Okla. ,,-a completing the 
d·s ign Oi it \ Vilcox trainer a t ,,-o place open cockpit biplane po,,·ered 
,,·ith :1 \ ·arne r engi ne when the year end ed . 

Accessories, Equipment and Materials 

The ad ,·an t: rna le by core of alli ed indu. tries w hich contributed 
some unit to the fi n i he I ai rpl a.ne kept pace ,,·ith general de ·elopments 

o n : R K r\ \!S :\ S CITY 

Ame ri can Eagle (Kinner) o pen biplane flying ove r city 111 \Yhi ch it 
is manufactured. 

in the aircraft manufacturing fi eld during 1929. The refi nement of 
old products and th e introdtl ction of new ones contributed in no small 
,,·ay to the perfec tion of the fini shed plane. 

The Aluminum Company of America, Breeze Corporation, Bohn 
Aluminum and Brass Company, Aero Supply Manufacturing Company, 
Carpenter Steel Company, Summerill Tubing Company, and Inter­
na tiona! Nickel Company \nre among the principal contributors to the 
refinement of metal castings, forgings and steel tubing. The Champion 
lVIachine and Forging Company, Endicott Forging and :Manufacturing 
Company, Park Drop Forge Company, and vVyman Gordon Company 
were among the organizations providing drop forgings and castings for 
the indus try. 
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The Balsa \Vood Company, II askelite :\Ianufacturing Company, 
c;. Elias and Bro., ~icholas Beazley Airpl:uw Company and Port Orford 
Cedar Products Company Wt'rt' among the chid purveyors of lumber. 
The Thompson Products, Inc., and l·. S. Ilammt·n·d Piston Ring Com­
pany devoted their attention to the dt·velopnwnt of better \·aln·s a1Hl 
piston rings. 

Corporations directing their attention to the making of tre:ltl·d fabric~ 
and finishing materials CSfWCially for aircraft included: Bt·rry Brothers, 
E. I. Du Pont de ~cmours Company, Inc., Perry Austin Company. 
Titaninc, Inc., Van Schaak Brothers, aJHI Valentine and Company. 
Fabrics and tapes wen~ dn·eloped by the ( ;oodyear Tire and Rubber 
Company, Russel :Hanufacturing Company. Thurston Cutting Corpora­
tion, E. S. Twining and Company, and Clarence \ Vhitman and Sons. 

Navigational instruments were perfected by Consolidated Instrument 
Company, Elgin National \Vatch Company, Pioneer Instrument Com­
pany, Sperry Gyroscope Company, Taylor Instrument Corporation and 
the General Electric Company. Organizations devoting their attention 
to the development of radio n:l\·igation aids have already been named 
in the chapter on "Aviation Radio." 

Shock absorbers and struts were refined by the Cleveland Pneumatic 
Tool Company, Gruss Air Spring Company of America, Aircraft 
Products Company, and the Russell .:\-Ianufacturing Company. The 
~anna Hoffman Bearing Company and S.K.F. l\1anufacturing Com­
pany centered their attention on the manufacture of bearings. Brakes 
were produced by the Aircraft Products Company, Bendix Urake Com­
pany, Kelsey Hayes Steel Corporation, and Johnson Airplane and Supply 
Company. Pontoons were developed by the Aircraft Products Com­
pany, Boeing Airplane Company, Brewster and Companv, Edo Aircraft 
Company, Great Lakes Aircraft Corporation, Hamilton Aero lVIanu­
facturing Company, Ireland Aircraft, Inc., and Sikorsky Aviation Com­
pany. Rubber tires were made by the Firestone Tire and Rubber 
Company, B. F. Goodrich Rubber Company, Goodyear Tire and Rub­
ber Company, and the U. S. Rubber Company. 

Wire for control equipment was manufactured by the Aero Supply 
Manufacturing Company, Aircraft Products Company, Stewart Hart­
shorn Company, MacWhyte Company, and John A. Roebling and Sons. 
The Kelsey-Hayes Steel Corporation specialized in the manufacture of 
wheels for airplanes. Three companies continued their development of 
parachutes and safety devices. They were Folmer Clagg and Company, 
the Irving Air Chute Company and Russell Parachute Company. A. G. 
Spalding and Bros. devoted considerable attention to the manufacture of 
special equipment and wearing apparel for pilots. 
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HAPTE R \II 
ENGINE MANUFACTURING 

Sl H.JD L made duri ng 1 2 in the refi nement of ai rc raft eng mes 
and i11 the Jcn:: lopme 11 t oi IJ C\\. mod Is ,,·as in a la rge m easure, 
responsibl e fo r t he increa:e I re liab ility a n I effi cien y of a irc raf t. 

The same fa te " ·h i h kept P au l Re,·e re s horse fro m a pl ace in the 
popu la r h is to r ies , ho \\·C\·e r , ofte n kept th e names and attributes o f thee 
m echa nica l steeds of th e sb · ou t of the s tor ies of m an ach ie ,·ements in 
th e air. Far f rom th e publ i ce leb ra t io1. ,,·h ich a c laimed ne,,· heroes 
of th e air ,,·e re de:; ig ners and ,,·o rkm en , de ,·oting th eir li ves to the 
m echanical perfec t io 11 of enl7i nes mo re eHicie nt than anv the world had 

~ . 
~-c t lemand e I to propel! its mach i n e~ . 

The airc raf t eng in e, a lm ost since its inception has ma rked a ne,,· e ra 
in th e de ,·e lopm ent of pO\\T r pl a 11ts employing th e internal combustion 
principle. Extrao rdinaril:· lo,,· ,,·e ig ht and exceptional pow er \\·e re the 
two requirem e11ts ,,·hich th e a irplane dem and ed from the sta rt. The 
\ right brothe rs' first eng ine, c ru le as it ,,·as, weighe I less per horse­
po,,·e r th an the combu sti on eng ines in production at that tim e. The en­
gin es of 1929, \\·hich dem onstrated themse h· es capable of millions of re vo­
lutions on spectacul a r Hights ,,·ith out a sign o f fa lte ring, \Hre such a far 
c ry from th e crude contraption of th e \ V rights that it was difficult to 
apprec iate fully th e progress that had been m ade in twenty-fi ve years 
of experimentati on. In iac t , the comm ercial aircraft engine's history 
dates back but a few yea rs. The de,·elopm ent \\· as so rapid and the 
future so promisi11g that it prO\·id ed <111 inspiration for those who \\·orked 
far from the chee rin g crO\nl s, to co ntinue their search for new improve­
m ents which might li e just ahead. 

\.V hile many of the commercial engines on the market \\·eighed less 
than two pounds per horsepowe r, <111d , at least one w eigh ed as low as 
I .0 8 pounds per horsepo\\·e r , the average for 5-J. of the best known 
engines was 2 .36 pounds per horsepo\\·er. The \ t\Trights' first engine 
\\·e ighed approximately 16.6 pounds per horsepo\\·er. 

The ad vances mad e during the year from a technical s tandpoint will 
be considered in a later chapter on "Trends in Design." It is suffi­
cient to say here that the refinements mad e during 1929 outstripped 
those of any previous year if their effect upon the life and efficiency of 
the engines is considered. It is the plan of this chapter to consider 
facts of physical expansion in th e engine manufacturing field together 
with a brief description of th e products of the principal manufacture rs. 
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The U. S. Bureau of Labor Stati:;tics listell a total of 5,977 persons 
employed exclusively in the manufacture of engitll'S in 23 plants, 17 oi 
which were in prod urtion. This r('port was based on statistics obtained 
in lHay, and it is safe to say that the mtmber was considerably larger 
during periods of peak production later in the year. This did not takr 
into consideration the thousands employed in the manufacture of t·ngine 
accessories such as magnetos, etc. 

The Department of Commerce had issued 35 Appro\·t·tl Type Cer­
tificates for engines to 19 different manufacturing firms by the end of the 
year.• Fourteen of these concerns were members of the Aeronautical 
Chamber of Commerce. The: Department of Commerce issued 22 
Approved Type Certificates for engines during the year. 

Similar to the trend in the aircraft manufacturing and air transport 
fields, the great financial groups which interested themselves in all pha...;t•s 
of the industry included engine production units in their holdings. \Vhile 
these engine manufacturing companies afliliated with the financial groups 
sought widespread markets throughout the industry, they devoted par­
ticular attention to the development of power plants suitable for instal­
lation in the products of the aircraft manufacturing units in each group. 

The Aviation Corporation interested itself in engine development 
through the Fairchild Aviation Corporation, a division of the holding 
company. 

The Curtiss-\Vright interests included two engine manufacturing 
units within its holdings: the engine division of the Curtiss Aeroplane 
and Motor Company, Inc., and the \Vright Aeronautical Corporation. 
The Detroit Aircraft Corporation controlled tht~ \Vinton Aviation 
Engine Company. Ceneral :Hotors controlled the Allison Engineering 
Corporation of Indianapolis, and held an interest in the Bendix Aviation 
Corporation, which manufactured accessories for engines. The United 
Aircraft and Transport Corporation included The Pratt and \Vhitney 
Aircraft Company of Hartford, Conn., as one of its divisions. Allied 
Motor Industries, a holding company which included two aircraft manu­
facturing units, controlled American Cirrus Engines, Inc.; E. L. Coni 
was directly connected with the Lycoming lVIanufacturing Company; and 
Allied Aviation Industries, Inc., another holding company, included the 
Lambert Aircraft Engine Corporation as a unit. 

As in the air transport and aircraft manufacturing fields, the influence 
which the large financial groups exerted upon the development of the 
engine manufacturing branch of the industry cannot be overemphasized. 
It was responsible in a large measure for the national expansion programs 
m marketing and servicing engines, which were certain to lay a neces-

"'List of Engine Approved Type Certificates in Appenclix. 
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PRATT AND WHITNEY ENGINES 
The new Wasp, Jr. , 300 horsepower (upper left); V/asp Direct Drive Series C, 
450 horsepower military rating, 425 horsepower commercial rating (upper 
right); Hornet Series B, 575 horsepower (center left); Hornet Series B Geared, 
550 horsepower (center right); Hornet Direct Drive Series A-I, 525 horsepower 

(lower left) ; Hornet Series A-I Geared, 500 horsepower (lower right). 
8 
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sary foundation for future business. Parts could lw oiJtained at easily 
accessible service stations in all parts of the country, and skilled mechanics 
were :1\·ailahle to care for the particular needs of the airplane owner. 

Engine Service Stations 

The problems concerned with the dn·elopment of a chai11 of engi1H' 
service stations throughout the country iormnl one oi the principal sub­
jects of discussion among the ma11u iactu rns at the annual meeting oi tlw 
Aeronautical Chambn of Commerce Engine .:\Ianu iactu ring Section i11 
Cleveland during the National Air Races. 

Efficient engine snvice, the ma11ufacturers agreed, demands ·expensive 
shop equipment, substantial inventory cost a11d special trai11ing of per­
sonnel to give the utmost in sen·ice to the general public. Adequate 
engine service was considered as much of a specialty as engine mallu­
facturing itself, and it was therefore considered best to place the major 
responsibility for aircraft engine service upon the manufacturers of 
engines rather than the aircraft producer. 

To provide a sufEcient return upon this investment, the engine manu­
facturers recognized that it was necessary for them to set up distributor­
ships for parts and replacement engines, operating under such a scale of 
discounts as would insure a permanent and profitable business for the 
distributor. 

Since it was considered necessary to arrive at a system of uniform 
discounts upon an economic basis rather than to set them up arbitrarily, 
the manufacturers agreed to undertake an exhausti\'C study of conditions 
and experiences of the automobile industry through the Aeronautical 
Chamber of Commerce. Committees of the Engine l\!Ianufacturing Sec­
tion spent several months during the latter part of 1929 preparing a 
svstem of discounts to the aircraft manufacturer, distributor and dealer 
,~·hich might prove equitable to all concerned. 

Manufacturing Resume 

The following brief resumes of the year's activities in the major 
engine manufacturing plants is designed to provide a picture of the 
general expansion and progress in this field. They are arranged in 
alphabetical order for convenience in future reference. 

Aeronautical Products Corporation of Naugatuck, Conn., continued 
the development of its Scorpion, four cylinder, in-line, air cooled engine. 

Allison Engineering Company of Indianapolis, Ind., was acquired by 
General Motors and offered three 12 cylinder engines of the Inverted 
Vee type for the commercial field. The model V 1410 was an air cooled 
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\VR IGHT ENGINES 

Cyclone, 525 h orsepowe r (top); Vl1hirh\"ind , 300 horsepower (center left ); 
Vl'hirlwind, 225 horse po\\· er (center right); \~1 hirlwind, 165 horsepow er ( lower 

left ) ; Gipsy, 95 horsepo\YCr ( lower right). 
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direct drive engine rated at 410 horsepower at I Soo re\·olutions per 
minute. The model VG I .po was similar in cn'I")' respect except that 
it was equipped with a 5:3 epicyclic gear. The Vr6so was a direct 
drive water cooled engine rated at +SO horsepower at 1 Roo revolutions 
per minute. 

American Cirrus Engines, Inc., a subsidiary of /\.llied :\Iotor Indus­
tries, Inc., moved from its plant in Belleville, ~- ].. to :\Iarysville, 
l\!Iich., where two factory buildings provided a total of 235,<XXJ square 
feet of floor space. The first American Cirrus engine, similar to the 
English Cirrus ::\I ark I II and manufactured under the English patents, 
was built early in the year at the :\"ew Jersey plant. The company 
entered production on the model, a four cylinder in-1 inc air cooled engine 
rated at 95 horsepower at 2 I oo re\·olutions per minute, after moving. 

Axelson l\'Iachine Company of Los Angeles, Cal., tumed the manu­
facture of engines over to a subsidiary, the Axelson Aircraft Engine Com­
pany, which erected a new plant on property adjacent to the parent 
company and began production on the new Type B engine. An engine 
a day was being produced at the close of HJ29, with plans for three 
engines a day when the plant was fully tooled up for production in I9JO. 
The Type B engine was a seven cylinder, radial, air cooled engine 
capable of developing 150 horsepo\Hr at I Hoo revolutions per minute. 

E. W. Bliss Company of Brooklyn, :'\r. Y., prepared to manufacture 
the Jupiter engine, a nine cylinder, radial, air cooled type, under its 
American rights to the use of the patents of the Bristol Airplane 
Company of England. 

Comet Engine Corporation of l\Iadison, \Vis., acquired, by direct 
purchase, all assets of the Aircraft Engine Corporation of Oakland, Cal., 
in the spring of I 929. All operations were moved to the l\!Iadison fac­
tory with its I oo,ooo square feet of Hoar space, and preparations started 
for production under the direction of the Gisholt l\!Iachine Company, 
tool makers for forty years. Production of so engines per month was 
planned, beginning January I, I 930. The company's product was a 
seven cylinder, radial, air cooled, Comet engine, rated by the manu­
facturer at 165 horsepower at I900 revolutions per minute. 

Chevrolet Aircraft Corporation of Indianapolis, Ind., completed 
experimental work on a four cylinder, inverted air cooled in-line engine. 

Continental Aircraft Engine Company of Detroit, Mich., a division 
of the Continental Motors Corporation, developed its Model A70, a 
seven cylinder, radial, air cooled engine, rated at I65 horsepower at 
2000 revolutions per minute. 

Curtiss Aeroplane and Motor Company, Inc., of Buffalo, N. Y., 
entered a new engine manufacturing plant with 450,000 square feet of 
floor space during 1929 to keep pace with military and production 

I 
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orders. Three engines were in production. and a fourth was developed 
for production in I 930. The Conqueror was a I 2 cylinder, Vee type. 
Prestone or water cooled engine. rated at 600 horsepower at 2-J.OO revolu­
tions per minute. The V-1570 Conqueror was a direct drive, and the 
GV-1 570 had a 2 :I reduction gearing which turned the propeller over 
at half crankshaft speed. The Challenger was a six cylinder, radial, 
air cooled engine with the cylinders staggered to operate on a two-throw 
crankshaft, and developed I 76 horsepower at I.Soo re,·olutions per 
minute. The D- I 2 was a I 2 cylinder, Vee type, water cooled engine 
rated at -t-35 horsepower at 2250 re,·olutions per minute. \Vhile these 
three engines were in production, the Crusader. an inverted six cylinder, 
in-line, air cooled engine developing I20 horsepower at I800 revolutions 
per minute was prepared for I930 production. 

Dayton Airplane and Engine Company of Dayton, 0., developed the 
Bear, a four cylinder. in-line. air cooled engine rated at I IO horsepower 
at I 550 revolutions per minute. 

Fairchild j\xiation Corporation, a division of the i\xiation Corpora­
tion spent the last six months of the year in the development of a new 
engine to be known as the Fairchild 375· It was a six cylinder, in-line, 
air cooled engine rated at I IO horsepower at I 900 revolutions per 
minute. A fifty hour block test was completed in December and plans 
were made for production of the ne\\· engine in I 930. 

General Ainnotors Company of Scranton, Pa., developed the l\1oore 
"Three Valve Engine," a five cylinder radial type, rated at I20 horse­
power at I6oo revolutions per minute. 

Kimball Aircraft Corporation of ='Jaugatuck, Conn., developed a 
seven cylinder, radial, air cooled engine, which was undergoing Depart­
ment of Commerce tests when the year ended. It was rated at I 35 
horsepower at I8so revolutions per minute. 

Kinner Airplane and l\lotor Corporation of Glendale, Cal., moved 
from a small factory to a new building with 45,000 square feet of floor 
space. The latest type precision machinery was installed in preparation 
for increasing production to -J.SO engines per month. The number of 
employees was increased from I 50 to 400, and more than 40 different 
aircraft manufacturers were supplied with the current model, the K-5, a 
five cylinder, radial engine developing 190 horsepower at 1800 revolu­
tions per minute. Factory service depots were established in five widely 
scattered cities. 

Lambert Aircraft Engine Corporation of Moline, Ill., successor to 
the Velie Aircraft Motor Corporation and a division of Allied Aviation 
Industries, Inc., produced the :M-5, a five cylinder, rad·ial, air cooled 
engine rated at 62 horsepower at 2000 revolutions per minute. The 
M-5 was to be replaced with a new engine developed, known as the 



102 :\ IRCR:\ FT Y E:\ R BOO 1\. 

R-2!16. a five cylinder, radial. air cooled type ratrd at <J<> horsepower at 
2375 revolutions per minute. 

Le Blond Aircraft Engine Company of Cincinnati, 0 .. produced tn·o 
current models, the 6o-s-D. a lin· cylinder radial. air coolrd engine rated 
at 65 horsepower at 1950 revolutions per minute: and the 90-7-D. a 
seven cylinder, radial, air cooled engine rated at 9t> horsepower at 1975 
revolutions per minute. 

The Lycoming 1\Janufacturing Company of \Villiamsport. Pa., 
closely affiliated with the E. l •. Cord interests, entered the aeronautical 
field during 1929. A m·w building \\·ith IO:),OOO square feet of floor 
space was completed and tool e<Juipmcnt installed for production in 
1930 on a nine cylinder, radial. air cooled engine, :\Iodcl R-645, rated 
at 1 Ss horsepower at 2ono revolutions per minute. Other models were 
to be added as manufacturing facilities permitted. 

Packard l\Iotor Car Company directed most of its aeronautical activi­
ties during 1929 to\vard completion of a new aircraft engine factory and 
further testing and developing its I )iesel type airplane engine. Produc­
tion was continued on its ()l>O horseprHn·r Vee type water cooled engines 
and its 1 100 horsepower, 2-t cylinder, ,,·ater cooled, X type engine. 
The new Diesel type was a radial internal combustion engine, burning 
ordinary furnace oil, rated at 2l >o horsepower. Other sizes of the Diesel 
type also were being deHloped. 

Pratt and \Vhitncy Aircraft Company of I I artfonl, Conn., main­
tained a production schedule during 1929 almost three times that of 
1928. The average payroll for the year included 1 ono employees, an 
increase of 100 per cent over 192~L Cround was broken in July for a 
new $2,000,000 plant with 5<>0,ooo square feet of floor space, which 
was to be used for operations in 1930. In addition to producing approxi­
mately 200 Wasp and 1-I omct engines a month, as compared with 65 
per month during 192H, a new 300 horsepower radial air cooled engine 
to be known as the \V asp, j r., was developed, tested and introduced late 
in the year. Production of the Series C \Vasp, a development of its 
predecessor, the Series B, was started early in 1929. It was a nine 
cylinder, radial, air cooled engine rated at 450 horsepower at 2 IOO 

revolutions per minute for military purposes, and 420 horsepower at 
2000 revolutions per minute for commercial work. The Series A Hornet 
was developed into the Series A- I, a nine cylinder, radial, air cooled 
engine rated at 525 horsepower at I900 revolutions per minute. The 
Series B Hornet, a nine cylinder, radial, air cooled engine rated at 575 
horsepower at 1950 revolutions per minute, was put into production 
after almost two years of test work and supplied in limited quantities 
to the Army, Navy and commercial field. All models were available in 
reduction gear drives: the Wasp in the 2: I and 5 :4 ratio; the series 
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Crusader, rro horsepowe r ( upper left); Conquero r (Geared), Goo horscpo\\' er ( uppe r right ) ; 

Model D-rzD, 435 horse power ( low e r left); and C hall enge r, 170 ho rse po\\'cr ( low e r right ) . 

r:-: 
-; 

Cl -z 
G1 

';:>' 

J.' 

z 
"-=: 

q 
:;;:l 

Cl 

..... 
0 

(..,j 



11>4 AIRCR:\FT YE.-\R BOOK 

A- I Hornet in the 2: I ratio and the series n 1-lornrt in the 2: I and 
3 :2 ratio. The 2: I ratio gear is a six pinion planetary type while the 
other ratios arc of a single internal pinion and ring type. Both of thesl:' 
gearings were developed by the company's engineers and were of patented 
design. Twenty-four authorized sen·icc and parts stations were estab­
lished from coast to coast and from Canada to the Canal Zone during 
the latter part of the year. 

Siemens and Halskc Company of Berlin-Spandau, Germany. estab­
lished an American sales :mel sen·icc agency under the direction of 
K. G. Frank of New York. Radial air cooled engines of fiw. sc\·cn and 
nine cylinder types, rated at 83, I I 3 and I 28 horsepower respectively 
were produced in the German plant during I929. 

Szekely Aircraft and Engine Company of Holland. :\lich .. moved 
into a new factory with 37,000 square feet of floor space to produce t\\"O 
engine models during 1929. The SR-3 was a three cylinder radial air 
cooled engine rated at 40 horsepower at I 750 revolutions per minute, 
and the SR-5 was a flve cylinder, radial, air cooled engine rated at 70 
horsepower at I 7 50 revolutions per minute. 

Warner Aircraft Corporation of Detroit, ::Hich .. produced the Scarab. 
a seven cylinder, radial, air cooled engine rated at I 10 horsepower at 
1850 revolutions per minute. 

Wright Aeronautical Corporation of Paterson, ::\1. ]., and St. Louis, 
Mo., a unit in the Curtiss-\Vright Corporation, produced its new J-6 
series in the New Jersey plant and added the Gipsy, a four cylinder, 
in-line, air cooled engine rated at 90 horsepower at 2000 revolutions per 
minute. It was produced in the St. Louis plant. Factory space was 
increased during the year from 63o,o<x> square feet to 67 5,000 square 
feet, and more than 26oo employees were on the company's payroll when 
the yea:r ended. The J-6 series included the R-540, R-760 and R-975 
model Whirlwinds. The R-540 was a five cylinder engine with I65 
horsepower rating at 2000 revolutions per minute. The R-760 was a 
seven cylinder type with 225 horsepower rating at 2000 revolutions per 
minute. The R-975 was a nine cylinder engine rated at 300 horsepower 
at 2000 revolutions per minute. The Cyclone, R-1750, was a nine 
cylinder type with 525 horsepower rating at I goo revolutions per 
minute. These four engines all were of the radial air cooled type and 
were available with a reduction gear to improve their performance in 
transport operations. The Tornado, V-1460, a 12 cylinder inverted Vee 
type, air cooled engine also was developed for the Army Air Corps. A 
network of about 7 5 distributors and service stations were established 
throughout the country so that high class factory service might be obtained 
by private owners in every sections. They were equipped for major over­
hauls by expert mechanics with uniform factory fixtures and equipment. 
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Parts and Accessories 

rea te r eAicie nc~ - in th e operation of aircraft engines ,,·as responsible 
in no mall degree to th e development of better part- and acce sories by 
the principa l manu facturer contributing to. the fini heel engme. 

AIRCRAFT ENGINES 

Kinner K-5, 110 horsepower (upper left ); Comet, 150 horsepower (upper right ); 
Szekely SR-5 Model L, 70 horsepower (lo\nr left); and Szekely SR-3 Model B, 

40 horsepower. 

The Eclipse Aviation Corporation and Leece Neville refined the 
designs of their generators. The Electric Storage Battery Company 
paid particular attention to the m anufacture of aircraft batteries accord­
ing to new standards set up by th e Society of Automotive Engineers and 
adopted by the industry. Spark plugs were improved through the 
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resea rch o f A . C. S p<~rk Plug Comp<~ ny , th e B. G . Co rporation, iincl 
C hampion Spark Plug Company. The Stromberg l\ll otor D ev ices Com­
pany mad e refin ements on its ca rburetors. The Scintilla lVIag neto 
C ompany and Splitdorf E lec tri ca l Company continu ed to supply a maj or 
share of th e m agnetos . . The Ecl ipse Av iation Co rporati on , Leece Ne \·illc 
and Sky Specialties Co rporation made improvements on their starte rs. 

The principal purveyo rs of ig niti on cable includ ed: 1\. C. Spark Plug 
Company, Acme Wire Company, Packard E lec tric Company, J ohn A . 

STUDY AXELSON ENGINES 
The new Axelson T ype B engine being examined by members of the aviation 

class of Huntington Park High School at the Axel son plant. 

Roebling and Sons, and Western Electric. Motor instruments were 
improved by the A. C. Spark Plug Company, Consolidated Instrument 
Company, Motometer Gauge and Equipment Company, Pioneer Instru­
ment Company, and Taylor Instrument Company. The Ex-Cell-O 
Aircraft and Tool Corporation provided various motor parts for the 
principal engine manufacturers. 
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CH:\PTER VI I I 
AIRSHIP DEVELOPMENT 

N l) year since Count Ferdinand ,·on Zeppelin began the construc­
tion of hi:; first airship has seen more ,·aried or intensi,·e activity 
in the lighter-than-air firld than 1929. Progress was par­

ticularly brilliant in thr firld of the rigid airship. The Graf Zeppelin 
justified man's faith in airships for extended flights in her 21-dav 
round-the-world cruise. \Vork on the first of the two new U. S. Nav~· 
dirigiblrs, designrd to be the large:>t in the world, was started by 
the Goodyear-Zeppelin Corporation at Akron. The world's first all­
metal airship. Z:\IC-2, developed for the C. S. ~avy by the Aircraft 
De,·elopnwnt Corporation at Detroit, was completed and success­
fulh· flown. The two British dirigibles, R-wo and R-101, under 
con~truction for fi,·e year:>, were completed and ready for extended 
flights in 1930. The l'. S . .:\a,·y dirigible Los Angeles crowded her 
log \\"ith numerous flights to add to the world's knowledge of lighter­
than-air navigation. 

In the non-rigid airship field the fleet of six commercial "blimps" 
owned by the Goodyear-Zeppelin Corporation piled up a formidable 
record for flights, while the U. S . .:\ a\·y continued its experiments with 
the J-3 and J-4, and the U. S. Army Air Corps kept its lone airship, 
the TC-5, busy on training missions. 

Lay Ring for ZRS-4 

The master ring for the first of the two Navy rigid ships was laid 
~ovember 7 when Rear Admiral 'Villiam A. :Moffett, chief of the i\avy 
Department Bureau of Aeronautics, dro,·e a golden rivet in the uppe;­
most portion of the ring. The ceremony was staged in the huge new 
airship hangar at Akron in the presence of national and state officials, 
representatives of aeronautical and allied industries, and prominent 
figures in public life. The new ships have been temporarily designated 
the ZRS-4 and ZRS-5, pending the selection of appropriate names, 
and when completed will be the largest airships in the world. 
Each is designed for a capacity of 6,soo,ooo cubic feet of helium, 
the non-inflammable, non-explosive lifting gas on which America has 
a monopoly. 

The new ships are to have a more curved profile than previous types, 
making them appear slightly shorter and fatter. Among new features 
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incorporated 111 their design is an airplane hangar compartment for 
housing five scout planes, which may be lowered from the hull and 
released, or taken aboard again, during flight, by means of a trapeze 
device. Usc of helium gas permits installation of the engines inside 
the hull instead of suspending the engines in gondolas outside the hull, 
as when hydrogen was used. 

Propellers will be operated by means of a dri,·c shaft extending 
through the hull. A bevel gear device will permit the propellers to 
be tilted on their axes through an arc of go degrees, making it pos­
sible to usc them in a vertical direction as well as horizontal. which 
will greatly aid in starting and landing maneuvers. A new water 
recovery system, embodying longitudinal cooling fins extending from 
the side of the hull, an improvement over existing designs, will be 
used. 

The new airships will be 785 feet long, nine feet longer than the 
Graf Zeppelin and almost twice the German dirigible's capacity. Com­
parative data on the characteristics of the two new American airships, 
showing the outstanding differences between them and their foreign 
predecessors, can be studied most easily from the table below, which 
shows the relation between the ZRS-+, Graf Zeppelin, Los Angeles, 
R-roo and R-101. 

World's Six Rigid Dirigibles 
·- -· - = 

Name Dcsig11atio11 

I 
Los 

I 
ZRS-4 Graf 

I 
R-roo 

I 
R-ror or 

Auodcs (two) Zcppc/i11 
----------

Nationality ·············· ..... American American I German Dritish Dritish 
Nominal gas volume, ft. .....•.. 2,470,000 6,:;oo,ooo 3,7o8,ooo s,ooo,ooo s,ooo,ooo 
Length over-all, ft. .......•.... Gs8.J 785 77fi.2 709 724 
Maximum diameter, ft. ........ 90-7 132-9 100.1 133 131.8 
Height over-all, ft ..•..•.•..... 104-4 146.5 I 10.6 141 '39 
Kind of gas .•••............... Helium Helium Hydrogen 

& fuel gas 
Hydrogen Hydrogen 

Gross lift, lbs ...•.....••.•....• I SJ,OOO 40J,OOO 262,000 J4J,OOO 340,000 
Useful lift, lbs ... ' ............. 6o,ooo 182,000 140,000 16o,ooo I 54,000 
Number of engines ...•.....••. 5 8 5 6 5 
Total horsepower ............. .:!,000 4.480 2,550 3,6oo J,250 
Kind of fuel •.•.........•.•.•• Gasoline Gasoline Fuel gas & Gasoline Oil 

gasoline 
Maximum speed, knots ......... 6J.s 72.8 69.0 69.5 6s.o 
Range at so knots (naut. miles). J,soo g,200 9,ooo 6,200 6,ooo 

The airship factory and dock, which will house construction of the 
Navy ships, was practically completed as the year came to a close. The 
building is approximately a semi-paraboloid in shape, a design approved 
after many wind tunnel tests showed that it created the least practical 
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T he w orld 's largest building \vith out stru ctural upp orts constru cted at A kron to 
house the new navy diri g ibl es, Z RS-+ an d ZRS-s, as seen on th e day th e fir st 

rin g for th e new a ir le,·iath :lll w a laid. 

LAYING THE RING 
Ceremonies in the huge Goodyear-Zeppelin hangar at Akron for the laying 
of the first ring for the new navy dirigible, ZRS-4, which will be larger than 

any zeppelin ever built. 
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interference with normal wind currents, thus eliminating to a great 
extent cross currents which would interfere with launching and docking 
operations. The structure is '·' 7 5 feet long, 325 feet high. without any 
interior support. It could house the \Voolworth Building and \Vash­
ington Monument lying horizontally an1l han· room to spare for a 
battleship. 

The interior floor area is 36..J..OOO square ft~t·t. the cubical content of 
the structure is 45 ,ooo,ooo cu hie feet, while the shccti ng covering the 
dock, if spread out t-lat, would con·r 1 X acres. Docking rails 200 iect 
apart, for moving ships in and out, extend 1.6oo ft•t•t from t·ach end 
of the building, eliminating danger of the hull striking sides of the dock. 

ZMC-2 Delivered to Navy 

The successful demonstration and delin·ry of the metal-clad airship, 
ZMC-2, to the U. S. Navy marked one of the year's most interesting 
technical developments in the dirigible field. The world's first all-metal 
airship, the ZMC-2, was designed and built by the Aircraft Develop­
ment Corporation, the lighter-than-air division of the Detroit Aircraft 
Corporation. Six years of research and experimental engineering work 
preceded the actual construction of the ship. The first rivet was driven 
in the allclad metal hull :March 7, I 928, and on August 10, 1929, 
the ZMC-2 was completed, int-lated with helium and readv for shed 
tests. 

The first trial flight of 49 minutes and 55 seconds was completed 
August I9 at Grosse lie Airport, Detroit, with Capt. \Villiam E. 
Kepner, pilot; Carl B. Fritsche, Edward ]. Hill, Arthur G. Schlosser 
and Joseph H. Bishop aboard. The ship was delivered to the Naval 
Air Station at Lakehurst, N. ]., after a 6oo-mile non-stop flight from 
Detroit. The final trials were completed September 25 under the 
direction of the Navy survey board: Comdr. Garland Fulton, Lt. Comdr. 
William K. Harrill, Lieut. C. E. Bauch, Lieut. George V. \Vhittle, 
Lieut. H. ]. Duggan and Lieut. C. V. S. Knox, who was inspector for 
the Navy during construction of the Zl\IIC-2. 

It was considered significant that each test required in the Navy 
contract was completed on the first attempt with a safe margin and 
without the necessity of making any changes whatsoever in the ship. 
The weight estimates made in I 926, on which the design of the metal­
clad was based, were I 2 7 pounds in excess of the actual completed dead 
weight of the structure. It indicated the precise engineering which 
entered into the success of the dirigible. Credit for engineering successes 
was given jointly to Ralph H. Upson, chief designer, and his associates, 
W. A. Klikof£, S. A. U. Rasmussen, V. Pavlecka, and to Edward J. Hill 

1 
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METAL L :-\D r\IR SI-IIP 

Embodying rn;~n y new prin cipl es in des ign, th e new metal c l;~d diri g ibl e, ZMC-2, 
built for the - S. Navy by th e A irc raft Development Corpo r;~ti on in Detroit, 

is seen as it was delivered at Lakehurst. 

ZMC-2 INTERIOR 
An unusual interior view of the new metal clad dirigible ZMC-2 showing 

internal framework \Yith men \Yorking ;~long the sides. 
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and Arthur G. Schlosser, construction engineers in charge of the actual 
fabrication and erection of the ship. 

The Zl\IIC-2 is too small for commercial usc hut is amply large 
for naval training purposes. In load capacity it is similar to the non­
rigid fabric blimp, but in performance characteristics it was found to be 
superior. Its displacement is 200,000 cubic feet, this figure being set 
as sufficient to fulfill government experimental requirements. Its hull 
is 149 feet 5 inches long and has a maximum diameter of 52 feet H 
inches, with a fineness ratio of 2.RJ. It is powered with two \Vright 
\Vhirlwind engines, has eight fins for elevator and rudder control 
surfaces as contrasted with four on conventional dirigible types. Its 
gross lift when inflated with 92 per cent helium at 6n degrees Fahrenheit 
was found to be I 2,242 pounds. It weighs 9, I r 5 pounds empty and has 
a useful load of 3, I 2 7 pounds, with a crew of three and 707 pounds of 
passengers or cargo. The ship's possible maximum range, in still air, 
is I ,ooo miles, but at cruising speed of 50 to 52 miles an hour it has 
a range of 68o miles on 250 gallons of gasoline. Its maximum speed 
is between 62 and 70 miles an hour. 

Paralleling the scientific work on the Zi\IC-2 was the mechanical 
development and finally the completion and successful demonstration of 
the Hill automatic riveting machine, considered an economic necessitv 
in the production of large size metal-clad airships. The machine drov.e 
3,500,000 rivets .035 of an inch in diameter in the Zi\JC-2 with onlv 
one-third of I per cent defective rivets. In its operation three strands 
of wire are punched through the sheets of metal and the revolving cams 
head up the rivets. The spacing of rivets also is automatic. The 
machine, manned by two workers, can accomplish the work of I 28 men 
working by hand. It inserts and completes 5,000 rivets an hour. 

The ship was built under a special appropriation of $300,000 passed 
by Congress in 1926. According to its builders, the ship's cost, including 
engineering development and research, was approximately $7 so,ooo. 
The engineers who developed it say that in larger sizes not only can 
airships be built possessing the advantages of all-metal construction, but 
that it can be done without adding any considerable weight in excess 
over fabric-covered ships. The metal hull plating itself carries the 
tensile and shear stresses and thereby reduces the design weight require­
ments of the internal framework. 

Los Angeles' Log Crowded 

The U. S. Navy dirigible Los Angeles spent a busy year with more 
than a score of training flights and several long cruises on her log, 

- ~ 
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DIRIGIBLE 
Pacific aud At lantic. 

Vought (Pratt and Vi' hitney Vi asp) Corsair of the U. S. Navy hooks on the 
diri g ible Los Angeles whil e both are in flight to transfe r a passe nger. 

LOS ANGELES AND BLIMPS 
Two Navy semi-rigid airships, }-3 and }-4, hover over Lakehurst base, while 

9 
the giant "Los Angeles" swings at the stub mast. 
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totaling approximately .p5 hours in the air. Studit•s 111 the handling 
and mooring of large airships, experiments in attaching and launching 
airplanes from dirigibles, and the training of personnd to man the new 
giant ships under construction were the chid projects on the Los 
Angeles' program. 

The Navy dirigible made 25 flights during the year and carried 
1,112 passengers. During the fiscal year I<J2<J the Los Angeles carried 
1,562 passengers on 35 flights and was in the air 55H hours and 52 
minutes. Its total time in the air d 11 ring the 1 H months ending Dec. 
31, 1929, was 702 hours, +7 minutes, carrying 1,1)52 passengers on a 
total of 43 flights. 

During the calendar year the flights \'aried from training trips as 
short as 4 hours and 35 minutes to an extensi\'e Florida tour, Juring 
which the dirigible was in the air w8 hours and 32 minutes. The 
Los Angeles started the Florida flight January 8 with 47 persons aboard 
and, after bucking severe headwinds on a -to-hour Hight, moored to the 
U. S. S. Patoka in St. Joseph's Bay, Fla. After refueling the airship 
left the Patoka January IO and headed toward :VIiami, but warnings of 
a severe storm brought her back to the ship's mooring mast 15 hours 
later. The flight to l\!Iiami was made January 12, the airship retuming 
to the Patoka for further tests of the mooring mast after a Hight of 
39 hours and 3 r minutes. A speedy retum to Lakehurst was made in 
I 3 hours and 50 minutes with the log showing as high as 100 knots 
an hour ground speed. The southem Hight was considered very im­
portant since it made possible study of mooring operations to a stub mast 
mounted on a ship at sea under varying conditions. 

In March the Los Angeles carried its largest passenger list-fifty­
three-during the Hoover inaugural celebration in \Vashington. The 
flight was made under very unfavorable weather conditions and lasted 
10 hours and 45 minutes. February was 'the only month during which 
the big airship did not make a Hight. Flights west to Cleveland for 
the National Air Races August 27 and to Akron November 7 for the 
ring laying of the new ZRS-4 were included among her longer flights. 
The dirigible was moored to a mobile mast overnight at Cleveland dur­
ing the National Air Races. 

Successful tests in attaching an airplane to the Los Angeles in flight 
and again launching it from the dirigible were climaxed with the first 
public demonstration during the National Air Races. Lieut. A. W. 
Gordon of the U.S. Navy, Hying a Vought (Pratt & Whitney Wasp) 
observation plane, attached his heavier-than-air craft to the Los Angeles 
while in flight, and after taking a passenger aboard from the airship 
flew safely to earth. It was the first time in history that a passenger 
had been transferred from an airship in flight to an airport by airplane. 

--.; ., 
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LARGEST CO iVIME RC IAL BLi iVIP 

' ·Defend er," brgest of th e Goodyea r fl ee t, landing at the private air hip base near 
"ingfoot Lake in Akron. 

"DEFENDER" INTERIOR 

Cabin of the commercial airship "Defender," the largest of the fleet of 
Goodyear blimps. 



rr6 AIRCRAFT YEAR BOOK 

"The experiments open up larger poss ibilities for the use of airplanes 
w ith airships, thereby extending the usefulness of th e airship," R ea r 
Admiral William A. Moffett said fo llowing the tes ts. "As ide f rom such 
military valu es as th e airplane afford ing protec tion to th e airship and 
the dirigible se rving as a refue ling base fo r ai rpl anes at sea, th e use 
of airplanes for delivering and discha rg ing mail and passengers can ha ·e 
an important bearing on commercial a irship operations." 

The tests were carried out to perfect a trapeze apparatus to be used 

DIR ECTS WORLD FLIGHT 
Dr. Hugo Eckener (right), commander of the Graf Zeppelin, talks with 
Sir Hubert Wilkins, explorer, in control cabin of the huge ship which circled 

the globe. 

on the new ZRS-4 and ZRS-5, which will carry five scout planes in a 
"marsupial" hangar, ready to be launched from the airship or taken 
aboard during flight. 

Three Times Around World 

While the globe-circling flight of the Graf Zeppelin and its other 
tmportant tours are revit;wed at length in the chapter on "History­
Making Flights of i929," it is worthy to note that the German dirigible 
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had flo\\·n a distance equal to three trips around the " OTld at the equator 
from the time she "·as commi ioned in I928 until the end of I929. 

During 50 tr ips it covered 72 648 miles, carr) ing a crew and I ,574 
passenge r , 20 00 worth of letter and postcards, and a useful load 
of 876:434 pounds. On these flights the dirigible consumed 307,465 
cu bic ya rds of fue l ga 8 "07 quarts of benzine and I4,933 quar-ts 
of oil , an average of 359 quart for eve r) 62. I miles. 

BRITISH SKY QUEEN 
British dirigible, R-101, the largest ye t developed, flying over London on 

an early test. 

Great Britain's New Airships 

The two new British dirigibles, R-IOO and R-101, were completed 
late in the year, and the world awaited their first extensive flights in 
I 930. The R-ror was first to be test flown, making several flights late 
in the year. The two airships were approved in 1924 under a program 
laid down by the Labor Government with Lord Thomson as Air 
Minister. Their construction required five years and found Lord Thom­
son again in office when the first flight of the R-ror ·was made. 
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The R-1 00, designed and built by the A irship uarantee Company 
at Howden , Yorkshire, is slightly sho rter and a bit fatter than the 
R-101, built by the Air M inistry at the Royal Ai rship \ 1\ orks at \...-arcl­
ington, Bedfordshire. However, both ships built for th e A ir l\llinistry 
have a capacity of s ,ooo,ooo cu bic fee t , "·hich is la rge r th an th e Grrtf 
Zeppelin and smaller than th e new N avv airships und er construction at 
Akron. The R-r oo used gaso line in he r engin es, w hile the R-1 0 1 is 
equipped with oil-burning Diese l eng in es. 

DRIVING GOLDEN RIVET 
Rear Admiral William A. Moffett, strong supporter of lighter-than-air develop­
ment, drives the golden ri vet in the first ring of the new navy dirigible, 

ZRS-4, at Akron. 

While luxurious passenger accommodations for roo persons were 
included in the design of the R-101, it was reported that no more than 
52 passengers could be carried because of changes in the calculations of 
the engines' power. The promenade decks, comfortable lounges and 
beautiful dining salons are some of the outstanding features of the 
new airship, which embodies several ne"v principles in design. A study 
of the characteristics data included in the table accompanying this chapter 
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Airship "MayA o\\" er' ' O\' er hi stori c whalin g ship at South Dartmouth, Mass. 

TRAINING BUMP 
''Vigilant," one of the fleet of Good year airship ~, ~~-n ding at Miami, Fla., "·here 

a new municipal airship base is being established. 
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will provide a more complete knowledge of th e ne\\ British airships as 
compared with the world's other rigid ships. 

Non-Rigid Fleet Active 

The Goodyear-Zeppelin Corporation's fl ee t of small airships, which 
had its inception in the construction and operation of the Pilgrim in 
1925, consisted of the Pilgrim, Puritan, Volunteer, lVIayHo"·e r , \ igilant 
and Defender at the close of 1929. 

The Pilgrim is of 54,000 cubic feet capacity, I 10 feet long and 
powered by a 6o-h.p. motor. The Volunteer, Vigilant and lVIayflower 
are of 86,000 cubic feet capacity, I 28 feet long, and are powered with 
two Siemens-Halske 70-h p. motors, giving them a top speed of s8 
miles an hour. The Puritan, with a gas capacity of 100,000 cubic feet , 
is 138 feet long and is powered with two Warner Scarab I IO-h .p. 
motors. 

The Defender, which is the most recent of the small ships built by 
Goodyear, was designed especially for passe nger-carrying ·service and 
has a seating capacity of nine in addition to a crew of three. The 
car is carried by an internal suspension system which consists of two 
catenary curtains extending longitudinally along the top of the envelope. 
Cables attached to the points of the catenaries converge to three points 
near the axis, from which other cables extend to the point of attachment 
on the car. 

Horizontal forces, such as propeller thrust, are transferred from 
the car to the envelope by a series of catenary curves attached to the 
envelope adjacent to the car. Power is provided by two Wright 
Whirlwind engines of 165 h.p. each, one mounted on an outrigger on 
each side of the car. The speed at full power is 65 miles per hqur 
and the range, carrying six passengers, is 500 miles. 

During the summer Goodyear's fleet of airships was in the air a 
total of 3,228 hours on training, experimental and demonstration mis­
sions. The Volunteer was permanently based at Los Angeles, and 
during the summ~r the Mayflower was based in New England, where 
it was used in radio experimental flying in co-operation with the research 
staff of the Massachusetts Institute of Technology. Other ships of the 
fleet made extended tours throughout the eastern seaboard and mid­
western states. 

Late in November several of the ships were sent to Florida, where 
bases had been established at Miami and St. Petersburg, and a training 
and experimental program was to be followed throughout the winter. 
The company also had an airship based at its southern tire plant at 
Gadsden, Ala. 
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Start of th e Intern ational Ball oon Race for the Gord on Bennett trophy at 
St. Lo ui s, l'vlo. Goodyea r VIII , in fo reground , won. 

GORDON BENNETT WINNERS 

V\'ard T. Van Orman, pilot, and Alan MacCracken, aide, in basket of 
Goodyear VIII, winners of 1929 Gordon Bennett Balloon Race. 

• 
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The ( ;oodyrar-Zeppclin Corporation operated thr only t·ivilian 
lighter-than-air school in the U nitcd States. Complete ground school 
work was handled h\· the Universit\· of Akron in a six-months course 
while practical flight training was .gi wn at the company's 'Vingfoot 
Lake air station ncar Akron. F.ach student must he a qualified free 
balloonist before he can secure recognition as an airship pilot. 

Helium Resources 

One of America's greatest assets for the dewlopmcnt of lighter­
than-air craft lies in the fact that the nation has a monopoly on the 
world's helium supply. The government operated plant ncar Amarillo, 
Tex., continued operations during the year extracting helium gas for 
use in the airships of the Army and :\Tavy, while the Helium Company. 
Inc., of Louisville, Ky., produced the gas commercially. 

The Helium Company added a new plant at Thatcher, Colo., to 
supplement the output of its Dexter, Kan., plant. :tnd developed a new 
and highly efficient method of removing carbon dioxide from gas prior 
to the extraction of helium. The company also desigrwd and con­
structed a small portable helium plant for the removal and purification 
of helium gas from airships after contamination by infusion of air. The 
portable plant is mounted on a truck trailer and is self-contained with 
the exception of the motor drive. 

The Helium Company also developed and designed a plant for the 
removal of sulphur from natural gas, minimizing injury to pipe lines 
and parts in gas fields where the motive power is by gas engine. A 
carefuL and systematic geological survey of the United States to locate 
and determine the size of helium bearing natural gas supplie~ was made. 
The company opened up a new helium bearing gas field whose helium 
content is 8 per cent, the highest that has so far been reported anywhere 
in the world. 

Activity in the lighter-than-air field was along so many lines in 1929 
that it promised to provide unprecedented achievements for I 930. 



CHAPTER IX 
HISTORY MAKING FLIGHTS OF 1929 

M A:\ !lew faster, higher. longer and farther during 1929 than 
he did during any year since he acquired "wings," 26 years ago. 
The Atlantic Ocean was spanned four times; New York 

and Los Angeles brought closer together in record non-stop flights; 
Alaska linked with :"Je,,· ''{ork in 38 hours elapsed time; India brought 
within 50 hours of London; the globe girdled by airship in 2 I days; 
I 69 passengers carried on a single flight of one hour duration, and the 
South Pole reached bv air. 

\Vhile man's recor~l achievements in the air oHrshadowed all pre\·ious 
years, the list of spectacular Aights alone could not be taken as a com­
plete chronicle of his success. because so many flights which had become 
commonplace ,,·mild have been considered almost superhuman a few 
vears ago. 

Graf Zeppelin Girdles Globe 

The Graf Zeppelin, Germany's giant dirigible. flgured in a series 
of brilliant Aights during 1929. \\·hich \\·ere climaxed by a trip around 
the world in 2 I days. The Aight set a new record for the globe-girdling 
trip and brought renewed confidence in the possibilities of lighter-than­
air craft for long trips. It provided Americans \Yith a demonstration 
of what might be expected when the Goodyear-Zeppelin Corporation 
completes its two faster and larger dirigibles for the U. S. Navy. 

Leaving Lakehurst, ~. J., shortly before midnight August 8, Comdr. 
Hugo Eckener and his globe-cirling crew flew over New York City 
and the Statue of Libert\· before heading out across the Atlantic for 
Friedrichshafen on the flr~t lap of the journey. 'Vhile the big dirigible 
was not built for speed. she reached Germany in 55 hours and 22 

minutes, taking only 46 hours and 52 minutes from New York to 
Paris. Lindbergh's time was 33 hours and 30 minutes, and Byrd took 
43 hours and 21 minutes from New York to the French coast. 

On the greater part of the trip the Graf Zeppelin carried 61 per­
sons, 20 of them passengers, including Lady Grace Drummond Hay, 
the only woman passenger; Sir Hubert 'Vilkins, explorer; Comdr. 
Charles E. Rosendahl of the U. S. Navy, and naval and scientific 
representatives of the Russian and Japanese governments. 

After four days in Germany the big ship pointed her silver nose 
into the east again with Tokio as her second stopping place. The 6,8oo-

I23 
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mile trip was end ed at Kasumigaura Airport 10 1 hours and -3 minute 
later. Four more days of res t followed , while the crew prepared the 
ship for its cross ing of the Pacific Ocean-the first eve r attempted by 
an airship. Leav ing Tokio August 23, Command er Eckener brought 
the dirigible into the Los Angeles A irport 78 hours and sS minutes 
later, completing a hop of 5,500 miles. 

The following day, August 27 , he sta rted the U nited States trans­
continental flight over a circuitous route through the Southwest and 
then north into Wisconsin before head ing east to Detroit, Cleveland 
and finally New York. The great ship passed the Statue of Libert) 
again just 2 r days after she had headed east\\ arc! on the globe-circling 
flight. The official time for th e 19,500 mile flight was 21 days, 7 hours 
and 26 minutes. 

Immediately upon his arrival at Lakehurst, Commander Eckener 
turned the ship over to Capt. Ernst L ehm an, who made the necessa ry 
arrangements for continuing the flight to Ge rmany as soon as possible. 
Commander Eckener received a public ovation in New York, equaled 
only by the demonstrat ion staged for Lindbergh. He was received 
by President Hoove r in Washington and retu rned September I to 
see the dirigible he had flown around the world take off for Fried­
richshafen. Two weeks of daily conferences with the United States 
bankers on the poss ibilities of financing regu lar commercial airship 
travel across the Atlantic and P ac ific followed for Commander 
Eckener. 

In the meantime the G raf Z eppelin took a southerly course from 
Lakehurst over the Azores and the coast of France, reaching Freidrichs­
hafen the morning of Septem ber 4, 67 hours from Lakehurst. 

Throughout the world flight the German dirigible did not exceed 
a speed of 70 miles an hour, and the average for the whole journey 
was estimated at so miles an hour. While Commander Eckener had 
favorable weather on most of the trip, he was forced to ride out two 
severe storms, one of them in the uncharted regions of Siberia. 

Graf Visits Near East 

The Graf Zeppelin started its yea r's ac tivities with a 5,040-mile 
flight from Friedrichshafen to the Near East, completing the trip in 
81 hours and 30 minutes. It left its hangar March 25, flying over 
Marseilles, G enoa, Rome, Naples, Pales tine, Syria and Constantinople, 
returning to Friedrichshafen March 28. 

The second flight was a cruise of the Mediterranean, leaving Ger­
many April 23 and flying over Chalon-sur-Saone, Bordeaux, France ; 
Portugal, Seville, Spain; North Africa and the Rhone Valley before 
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FLYI N G OVER SIBERI '\ 
l 11ter!latio11al Newsreel. 

The Sta nowei mountains as they were seen from the salon of the globe-circling 
Graf Zeppelin, on its way f rom Friedrichshafen to Tokio. 

CHECKING GRAF'S POSITION 

Sir Hubert Wilkins (right) and Karl von Wiegand aboard the Graf Zeppelin 
plot their position on the Hearst-Zeppelin world tour. 
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returning to Friedrichshafen. The cruise con·rcd 3.4-00 miles and 
lasted 57 hours. 

Commander Eckener made an attempt to cross the Atlantic :\lay I(,, 

flying by way of Lyons, Barcelona and the ::\lediterrarwan, but was 
forced to return when serious engine trouble dcHloped. The ship 
made its way back over Lyons and Valence to Cuers, I 5 miles from 
Toulon, where it was badly crippled Commander Eckener finally 
brought the dirigible back to her hangar :\lay I H aftn about a I ,'iOO­

mile Hight. 
The next flight came July 3 I. when the airship left Friedrichshaft·n 

for Lakehurst, going by way of Switzerland, Lyons, ~imcs, Gibraltar 
and the Azores. The s,ooo-milc trip took CJ5 hours and 23 minutes 
because of unfavorable head winds. 

The round-the-world feat was the fifth Hight for the Graf Zeppelin 
during the year. After returning to C iermany a so-hour Hight was 
made through the Balkans, October I 5 and 16, and then on October 
23 and 24 a jaunt to Barcelona, Spain, was completed in 38 hours of 
flying. 

The series of spectacular flights staged by the Graf Zeppelin during 
I929 not only increased public interest and confidence in lighter-than-air 
craft, but made it possible to collect a wealth of data on meteorological 
and flying conditions, as well as to increase man's experience in handling 
large airships. The details of these ach·ances are considered more fully 
in the chapter on "Airship Development." 

Yellow Bird Flies to Spain 

Perched high on the sands at Old Orchard, Me., in early June, 
two monoplanes---Dne French and one American-awaited good weather 
which would start them on the first trans-Atlantic flight attempt from 
the United States in almost two years. 

The French plane Yellow Bird, a Bernard ( H ispano-Suiza) mono­
plane, was headed for Paris with Jean Assolant, Rene Lefevre and 
Armeno Lotti, Jr., as the members of her crew. The American plane 
Green Flash, a Bellanca (\V right Whirlwind) monoplane, repre­
sented the hopes of Roger Q. \Villiams and Capt. Lewis A. Yancey, 
American fliers, with Rome set as their goal. 

June I 3 brought what the weather bureau meteorologists describ~d 
as the "best trans-Atlantic Hying weather since Lindbergh flew to 
Paris." The two ships were quickly made ready for their trans-Atlantic 
adventure. The Yellow Bird was first to thunder along the natural 
beach runway and get into the air, heading away from the Maine 
coast with I ,ooo gallons of gasoline and benzol, a crew of three and 
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T he '·Yell ow Bird" lea ves th e beach at O ld Orchard , Me., on its success ful trans­
A tlantic flight " ·ith three French fliers and an Ame rica n stow a w ay. 

CROSS SOUTH ATLANTIC 

Capt. lgnacia Jiminez (left) and Capt. Francisco Igl esias successfully crossed 
the South Atlantic by air from Seville, Spain, to Bahia, Brazil, 
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an uninvited stowaway passenger, Arthur Schreiber of Portland, ::\1r. 
Then the Green Flash started dmn1 the beach "·ith its hea\·y load, 
but the landing gear collapsed and the ship lay broken and twisted on the 
sands as the French ship continued her eastward journey. 

The S. S. Wytheville was first to report the Frenchmen's progress 
late in the afternoon of the first day. indicating that they had chosen 
the course by way of the Azores. The next report came from the 
S. S. Niagara the following morning when the plane had passed the 
Azores and was headed toward the coast of Portugal. Clouds, wind, 
rain and cold, together with the added weight of their stowaway pas­
senger, hampered the fliers. 

They landed on the beach near Comillas, Spain, 3+ miles from 
Santander, 29 hours and 52 minutes after they left Old Orchard. 
They had covered 3,128 miles of their flight to Paris and, while short 
of their goal, were the first Frenchmen to make the Atlantic crossing 
by air. 

The inhabitants of the Spanish village received them warmly, 
covered them with flowers and feted them during their brief stay 
before departing for Paris the following day. Thousands awaited them 
at the Paris Aerodrome, but observers reported a lack of the excited 
enthusiasm which made Lindbergh's reception such a vivid spectacle 
two years before. 

Yancey and Williams Span Atlantic 

Undaunted by the mishap to their first plane, Green Flash, Capt. 
Lewis A. Yancey and Roger Q. Williams returned to Old Orchard later 
in the month with the Bellanca (Wright Whirlwind) monoplane 
Pathfinder in which they prepared to make another attempt to take off 
for Rome. 

They got into the air on the morning of July 8 and soon the big 
monoplane disappeared in the bleak fog which hung over the Maine 
coast. They had been told that favorable weather conditions awaited 
them over the ocean and that the Maine fog was local. They carried 
440 gallons of gasoline, oil and supplies, enough to remain aloft 45 
hours if they did not face unusual headwinds. 

An anxious world awaited word of their progress from ships at sea, 
but none came until the two fliers landed at the Albericia Aerodrome, 
about four miles from Santander, Spain, and not far from the spot where 
the Yellow Bird was forced to land. They said they had seen the open sea 
during only two hours of their flight and were forced to fly high because 
of heavy mists which hung close to the ocean, consuming their gasoline 
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H Er\D ED FOR 1\mviE 
[ llt en zaliOIID i. 

J3ellanca monopl a ne "Pathfinder" (V\ ri ght \i\ hirlwind ) in which Capt. Len, is 
A . ) ancey and Roge r Q. \V illi:~m s fl ew from Old Orchard, Me., to Rome. 

TIV\NS-ATLANTIC HEROES 
lnten:ational. 

Italian government officials lead acc!Jim for American fliers, Capt. Lewis A. 
Yancey (left center) and Roger Q. vVilliams, upon arrival in Rome. 

10 (" 
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supply faster than they had expected. They landed after 31 hours and 
30 minutes of flying over a 3,400-mile cour-e by '' ay of the Azores. 

The Pathfinder continued its flight to Rome the fo llo,ving clay, 
gliding gracefully onto the Littorio Civil Airport, bathed in flood lights, 
at night. Thousands, '' ho had waited hours for the firs t ew 'x ork 
to Rome fliers, gave them a rousing reception. ltalo Balbo, I ta li an 
Under-Secretary for Aeronautics, sprinted aero s the field to be the 
first to reach the fli ers, who c ra,,·!ed from the Pathfinder cabin , g rinning 
but tired from th ei r long Hight. Premier lVIusso lini went to the airport 
on an early report that the fli ers were near Rome, and after waiting 
hours left only three minutes before they gli ded in for a landing. 

Carried from the field on the shoulde rs of th eir enthu siastic Italian 
celebrants, the American fliers were feted in Rom e by high governm ent 
off-icia ls, visiting the King, Premie r and Pope. 

SEVEN l'v'!ILES HIGH 
A ssociat cd Prns. 

Wasp-powered Wright Apache plane in which Lieut. Apol lo Soucek, U.S. Nav y, 
set a world altitude record for sea planes at 38,565 feet. He ascended to 39,qo 

feet with the same plane equipped with wheels. 

Spaniards Fly South Atlantic 

While the attention of American fliers remained riveted to the 
North Atlantic, two Spanish airmen completed a brilliant flight across 
the South Atlantic from Seville, Spain, to Bahia, Brazil, barely falling 
short of their goal in Rio de Janeiro and a new record for distance 
flown. They were Captains Francisco Jimenez and Ignacio I glesias in 
the Breguet (Hispano-Suiza) plane J esus del Gran Poder (Jesus of 
the Great Power). 
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Sq uadron Leader A ug ustus O rl ebar ri ses out of th e tiny cockpit of the 
Sup ermarin e ( Roll s-H.oyce) S-6 in which he set a new w orld reco rd of 357 

mil es :-~n hour at C :-~l s h o t , E ngl :-~ nd. 

MERCURY RACER 
Seapbne built for Lieut. A. J. Williams, U. S. Navy speed king, to fly in 

Schneider Cup Races, but never tested to its maximum capacity. 
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The Spanish fli ers took off from Seville, Spain, late in the after­
noon of March 24, with 1,100 gallons of gasoline and 50 gallons of 
oil. They winged their way across th e dese rts of or thern Af rica and 
the great expanse of the South Atlantic unsighted after th ey le ft Cape 
Blanco in the African Spanish province of Rio de Oro. They land ed 
at Bahia, 4,100 miles from Seville, 43 hours and +8 minutes after the 
take-off, completing th e third non-stop cross ing of the South Atlanti . 
Dieudonne Costes and Joseph Le Brix were the first to make a non-stop 
crossing, in 1927, and the Italians, A rturo F e rrarin and Carlo del Prete , 
made the second hop in I 928, flying from Rome. Lack of gasoline forced 
the Spaniards to land at Bahia. 

The South Atlantic has been considered by many experts to be better 
adapted to commercial trans-oceanic flying than the North Atlantic, 
attaching a special significance to flights linking the nations of Europe 
vvith South America. 

The Spanish fli ers continued their flight to Rio de Janeiro, their 
goal, and later made an extensive tou r of South American cou ntries in 
their trans-Atl antic plane. 

Two Others Span Atlantic 

The South Atlantic was again crossed on a non-stop flight D ecember 
I 5-I6, when Maj. Tadeo Larre-Borges of Uruguay and Lieut. Leon 
Challe of France fl ew from Seville, Spain, to Brazil. 

They took off from Spain shortly after noon December I 5 with 
Montevideo, U ruguay, as their goal and high hopes of breaking the 
world's record for distance flying. They fell short of their goal late the 
following day when they were forced to land their Breguet biplane on the 
outskirts of San Antonio, nea r Natal in Brazil. Headwinds encountered 
on most of the journey cut clown their gasoline supply and forced them 
to fall short of their goal. The plane turned over in landing and was 
wrecked, but Major Larre-Borges was uninjured and Lieutenant Challe 
sustained only slight bruises. 

The two fliers continued their journey to the Uruguayan capital in a 
mail plane, receiving a tremendous ovation from South American offi­
cials. They completed their 3,6oo mile f-light across the South Atlantic 
in about 39 hours. 

Trans-Atlantic Attempts 

Along with the year's list of successful flights came attempts which 
fell short of their goals. While Maj. Ramon Franco and his three 
companions, starting a round-the-world flight with a trans-Atlantic hop 
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Tnt ernationn l Nc 'lliSrc cl. 

ENDING vVORLD FLIGHT 

G raf Zeppelin salutes the Statue of Liberty at the end of her history-making 
journey around the world. The air lev iathan circled the statue at midnight 

just 2 r days before as she headed east. 
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from Spain to New York, were forced to land in the open sea, their 
ability to ride out storms for ~cn~n days in their Dornicr \Val st:aplanc 
before being picked up testified to the seaworthiness of their craft. 
The British aircraft carrier Eagle found the plane only slightly damaged 
and the four fliers uninjured. 

The trans-Atlantic attempt of the Polish fliers. :\Iajors I ,con Idzi­
kowski and Kasimir Kubala, ended when their Amiot (Dietrich­
Lorraine) plane l'vlarshall Pilsudski made a forced landing at the 
Azores, killing Idzikowski. They left Paris headed for New York. 
Dicudonnc Costcs and lVIauricc Bellnntc had left Paris for ::\ew '{ork 
on the same day, but returned to France after flying 3, IC)() miles over 
the ocean in bad weather. 

The Chicago Tribune's Sikorskv (Pratt & \Vhitrll'y \Vasp) 
amphibian 'Untin' Bowler, making a Chicago-Berlin flight by ,,·ay of 
Greenland and Iceland, was caught in an icc lloe and sank in Hudson 
Straits July 14, but its crew was safe. The three young S\\·iss tlins, 
Oscar Kaeser, Kurt Lueschcr and Alfred Tschopp, flying from Paris 
to New York in a Farman airplane, were last seen over the Azores. 
Three Swedish airmen, Capt. Albin Ahrcnberg, Lieut. Axel Floden 
and Robert Ljunglund, made many valuable meteorological observa­
tions on the Iceland-Greenland airways on their attempted llight from 
Stockholm to New York, ,,·hich ended at Ivigut, C~reenland, after f1n· 
attempts to reach the Labrador coast. They were Hying a Junkers 
low-winged seaplane. U. F. Diteman, former l\Iontana ranchman, 
made an attempt to cross the Atlantic in a Barling low-wing mono­
plane, not built for such a feat. He was not heard from after leaving 
the Newfoundland coast. 

Moscow to New York Flight 

Four Russian fliers linked l\!Ioscow with New York October 31 
when they completed a I 3,300-milc flight in I 42 flying hours. Flying 
a new Tupolcv (twin Bl\1\V-6) all metal monoplane Land of the 
Soviets, the Russians left Moscow August 23 on a good-will flight to 
test the capabilities of the big plane. 

The flight covered great stretches of forbidden territory, the vast, 
uninhabited marshy forests of Siberia, and the stormy North Pacific 
Ocean, particularly dangerous at that time of the year. Dense smoke 
from forest fires in the Siberian taiga and frequently heavy storms were 
encountered. 

The crew of the Soviet monoplane consisted of Semyon Shcstakov, 
first pilot; Philip Bolotov, second pilot; Boris Stcrligov, navigator, and 
Dimitri Fufaev, mechanic. From Moscow they flew to Kurgan, 

------ -------
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No ,·o. ibirsk, lrkut k, \ erkhneudinsk, Chita, Blago e tchensk and 
K habaro,·sk, ,,·here pontoons replaced th e \\·heels for the sea flight. 

yclone in central iberia furthe r endangered the li ves of the fliers 
and delayed the plane. 

I• rom N ikolae\· k the} Ac\\ to P etropad ov k in Kamchatka; A ttu 
in \l eu tian I slands ; Dutch Harbor · nala ka and on to Seward, A laska. 

itka \ aterfa ll Seat tle \ ancom·e r, an F ranci co, Salt Lake City, 
N orth P latte, Neb. C hicago D etroit and N e\\ York completed the.ir 
itinerary. 

MOSCOW TO NE \V YORK 

The Russian m etal monop lane Lan d of the Soviets is refueled at Oakland, Ca l., 
airport on its success ful fli ght from l'vloscow to New Yo rk City. 

The flight was mad e ac ross the U nited States with the permission 
of the Federal Government, and the fliers were honored upon their 
a rri val in New York with a public demonstration at the airport and 
a banquet give n by the Russian American Chamber of Commerce and 
the Aeronautical Chamber of Commerce of America. 

New Speed Record 

Squadron Leader Augustus H. Orlebar of Great Britain raised the 
world airplane speed record to 357·7 miles an hour September 15 at 
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Calshot, England , bette ring his ow n brilli ant two-cia) -o ld reco rd in th e 
Supermarine (Rolls R oyce) S6 sea pl ane which w on th e Sclw eide r C up 
Race. His speeds for th e fou r Rights ove r the three-kil ometer ( 1.863-
mile) course were 354.6 mi les an hou r, 358.7 , 352.5 and 365 . I . 

After a perfect t ake-off in his blue and sil ve r seapl ane, Orlebar 
roared six times a roun d the three-kilomete r course on So uth ampton 
Water. Hurtling I ike a meteo r ove r the \\·a ter , it ,,·as d iffic ult fo r 
throngs on the shore to ju dge w hether he had exceeded his spec tac ular 
performance of t\\ o clays befo re. W hen a ll instr uments were checked 
it was announced that he had ave raged I ·9 mil es an hour more th an 
on the previous occasion, w hen his speeds fo r t he fo ur laps ,,·e re : 368.8, 
345.3, 365 .5 and 343 -7 , fo r an ave rage of 355 .R. 

Orlebar's reco rd w as m ore th an 39 miles an hour faste r than th e 
old world reco rd fo r a three-kilometer co u rse held by l\llajor B ern a rrli 
of Italy, and 25 mil es an hour faste r than the fif ty-kil omete r (3 I-mile) 
reco rd of Flying O ffi ce r J~ich a rd A tcherley mad e in the 1929 Schneide r 
Cup Race a few days before. 

Schneider Cup Race 

One million persons sa w two B riti sh airmen in the Schneid er C up 
R aces Hy at about t wo-fi ft hs the speed of so und to w in th e famous 
trophy for G reat Brita in September 7· T heir speeds were the g rea tes t 
attained befo re Orlebar 's reco rd performance. 

Flying Office r H . R. D. W aghorn won the 2 I 7-mile race , seve n 
times around an encl osed co urse, a t an ave rage speed o f 328.63 miles 
an hour, but Flying O ffi ce r Richard A tcherley sha red honors w ith him 
by ·bea ting Waghorn 's reco rd fo r a single lap when he ave raged 332.49 
miles an hour for the 3 r -mile spurt. 

A tcherley had ave raged three miles an hour m ore than Waghorn 
for the wh ole co urse , bu t was disqu alifi ed fo r cuttin g the wrong sid e 
of the pylon when the w ind blew off his goggles and he sw erved befo re 
he could reach for another pair. 

W arrant Off-icer T omason Dal Molin, fl ying the seaplane ·which 
set the world record in 1927 , was the only Italian to fini sh. His 
relatively slow average of 282 .1 r miles per hour gave him second place. 
Lieut. d'Arcy Grieg, former holder of the world's speed record , w as 
third in his two-year-old Napier, fl ying an average of 282 miles an hour. 

France and the United States had scratched their entries in the 
race . Italy, although weakened by the loss of its specially built plane, 
offered the only competition fo r the Britons. Lieut. Alford J. Willi ams, 
U . S. Navy speed ace, w ith th e a id of priva te backing and the advice 
of N avy aeronautical enginee rs, constructed the M ercury (Packard) 
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seaplane which was to ha,·e been America's entry in the famous race. 
\\hen complications of bad weather and minor mechanical disorders 
made it impo~'>ib l e fo r Lieutenant\\ illiams to te t hi machine properly 
in A merica David . Ingalls, a i tant ecretary of na\ ) for aeronautics, 
refu eel to permit \ . illiam to compete abroad. It " ·a expected that 
the plane ,,.o tdd be completed and it capabilitie full} te ted in 1930. 

Record. Altitude Flights 

Lieut .. polio Souce k: et a new ,,·o riel altitude reco rd for landplanes 
l\Ia~· 8 \\·hen he as ended to 9 Lt+ fee t O\·e r the .A naco tia N aval A ir 

ration in th e \\right (P ratt & \ Vhitne ; \\ asp ) A pache pl ane, which 
led the prev iou \\·oriel reco rd. H e exceeded by 726 feet the reco rd 
of 38 .p S fe et se t b~· Lieut. C . hampion of the . S. Nav) in 
] 927 . 

1-I O\\·eye r, I ieutenant oucek's reco rd ,,·as hort li ved. Eighteen 
lays later, on l\lay 26, \\ illi Neuenhofe r of Ge rman) ascended to 

41 ,794 fee t in a Junkers (B ristol Jupiter) monoplane. The G er­
m an Aier reached a height of almo t eight miles above the earth. 
L ieutenant Soucek's reco rd stood as the official American altitude 
mark:. 

The Navy altitude ace later set a new \\·oriel altitude record for 
seaplanes when he f-l ew the \ V right (Pratt & \ V hitney \ Vasp) 
A pache, equipped ,,·ith pontoo ns, to a height of 38,560 feet above 
A nacos ti a, D. C. Lieutenant Soucek's f-lights were sponsored by the 
Navy to further its study of supercharged engines for fighting planes 
and the use of oxygen to sustain life at high altitudes. 

Duration Records 

l\lla rtin Jem;cn, trans-Paci fie f-li er , se t a new ,,·oriel 's solo duration 
record l\tlar~h 28 at Rooseve lt F ield , L. I. , when he stayed aloft 35 
hours, 33 minutes and 20 seco nds in the Bellanca (vVright \Vhirl­
wind) Green Flash, but his reco rd was shattered again and again. 
Lieut. Herbert Fahy, f-l ying a Lockheed (Pratt & \ V hitney Wasp) 
monoplane at Los Angeles, rai sed the record to 36 hours, 36 minutes 
and 36 seconds; and then Vern Speich boosted the mark to 38 hours 
and 48 seconds at Long Beach, Calif. Thomas D. Reid surpassed all 
three records during the National Air Races at Cleveland in an Emsco 
(Wright Whirlwind) monoplane, but fell asleep in the thirty-ninth 
hour of his solo flight and crashed. 

The greatest interest in duration records during 1929 lay, however, 
in the field of flights with the aid of refueling. America witnessed 
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nearly two-score such flights, Starting January I \\"ith the I 50-hour 
record of the Question l\Jark and climaxed with the .po-hour :nark 
set by the St. Louis Robin in July. These endurance flights, which 
fired the imagination of fliers and the general public alike, arc rc,·icwed 
in the chapter devoted to "Refueling Endurance Flights." 

Record Distance Flights 

1\'Icn not only flew faster, higher and longer in I929 than in any 
previous year, but they set a new record for noiH;top flight without 
the aid of refueling. Capt. Dieudonnc Costes and :\Iaurin· Bellonte 
in their Breguet (Hispano-Suiza) sesquiplane Question :\lark llew from 
Paris to Tsitsihat·, 1\'Ianchuria, a distance of ..J.,H77 miles, in 5 I hours 
and 39 minutes for a ne\v world's distance record. 

It was more than ..J.OO miles fartllt'r than the ..J.,..J...J.S-mile record set 
by the Italian fliers Ferrarin and Delprete on their Hight from Rome 
to Brazil in 192S. Coste and Bellonte estimate they flew 5,_192 miles, 
but the airline distance was established at ..J..Sn miles. They had 
enough fuel to fly two hours and a half longer and bclie,·ed they could 
have reached Tokio, but strong winds and a driving snowstonn caused 
them to pick out a landing spot as the second night of their Hight began 
to close in on them. 

They took off from Paris on the morning of September 27 and 
headed eastward, although observers at the field said the Hiers were 
still tempted to try a trans-Atlantic Hight. The plane was loaded with 
I ,850 gallons of gasoline, 6o gallons of oil and a good stock of food. 
They were last reported over Cologne, and were not heard from for 
a week, when reports from lVIanchuria told of their success and the 
suspicion of Chinese who thought their big red plane might ha\"e been 
owned by the Bolsheviks. After flying from 1\!Iukden to Hanoi, where 
they were delayed weeks by international red-tape, Coste and Bellonte 
made a speedy return to Paris through Calcutta, Karachi, Aleppo, 
Athens and Rome. The return flight from Hanoi to Paris was made 
in 4 days and I 8 hours. 

The French fliers had used the same plane on an attempted trans­
Atlantic flight July 14, which ended after they flew more than 3,100 
miles over the Atlantic and were forced back by headwinds to Villa­
coublay, France. 

Again using the same plane, Captain Castes and Paul Codos set a 
new world record for distance flown over a closed course December I 7 
after flying 8,026 kilometers ( 4,987 miles) in 52 hours and 30 minutes. 
The record exceeded by 224 miles the former mark of Capt. Arturo 
Ferrarin and Maj. Carlo Del Prete. 
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T he French Aiers Ac \\· a closed cour e oyer ou th ern F r ance, ch ie Av 
bct\\·cen Ltres and _ \·ignon. _. lthoucrh hinnpered by s torms and hea \ ~~ 
\\·i nd on the Ia t 24 hou r- o f the flight t he plane urpa sed by 75 miles 
it perfo rmance in a tra ight line made in Septem ber bet ween P aris and 
1\1an hu r ia . 

Haw ks Cuts Trans-continental Records 
I 

apt . F rank Hawk uper in tendent of aviation for th e T exas Com-
p <111 )" , brought Ne\\ York and Los A ngeles \\ ithin I 70 hours o f each 

SH ATTE RS NON-STOP RECORDS 
C3pt. Fra nk I·Lnvks :l!ld th e Lockh eed A ir Express ( \Vasp) in which he se t new 
East to V/es t and \ Vest to E a't tr a nsco ntin ent al non-stop reco rd s, compl et ing th e 
round trip N ew Yo rk-Los A nge les fli g ht in 36 hours 46 minutes elapsed tim e. 

other on the third of his record-breaking non-stop flights during the 
ye ar. He mad e the round trip Right from N ew York to Los Angeles 
and return with one stop in 36 hours , 46 minutes and 48 Ys seconds. 

H e started his year of r ecord-breaking flights in the Lockheed Air 
Express (Pratt & '"' hitney vVasp) T exaco with a w est to east non­
stop flight in 18 hours, 21 minutes and 59 seconds, F ebruary 3 and 4· 
This cut 37 minutes from the record mad e for the 2 ,700-mile flight 
by Arthur Goebel and H arry Tucker in 1928. Oscar Grubb, m echanic, 
made the F ebruary flight with Hawks. 
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Storms forced them to fly almost the entire distance above a floor 
of clouds. They lost sight of the ground in New lHexico and next 
saw what they believed to be "\Vest Virginia. Flying from 10.000 to 
15,000 feet most of the way, it was a supreme test for their instru­
ments, plane and navigating skill. 

Not satisfied with this west to east record, Hawks took off from 
Roosevelt Field, L. I., June 27, on a solo non-stop flight to Los Angeles. 
He landed on the west coast I 9 hours, IO minutes and 32 seconds later, 
cutting five hours from the previous record made by C. B. D. Collyer 
and Harry Tucker in 1928. Turning his plane over to a ground crew, 
he rested for a few hours and returned to the field to take off for 
New York on another non-stop solo Hight to break his own record and 
set a record for the round trip. 

Captain Hawks roared out of the \Vest to land in the floodlights 
of Roosevelt Field shortly after midnight, I 7 hours, 38 minutes arHl 
16;y& seconds, 'bettering his former record by more than -1-3 minutes and 
setting a new record for the round trip with one stop. The plane had 
been seen at Albuquerque, N. lVI., and St. Louis, lHo., on its eastward 
flight. Captain Hawks stepped from the plane clad in the same white 
trousers he wore on the westward trip, admitted he was a bit tired but 
"by no means worn out." 

Capt. Roscoe Turner made a spee<ly trip from Los Angeles to New 
York with four passengers, August 22, in a Lockheed Vega ("\Vnsp) 
monoplane, but failed to break Hawks's record. Captain Turner made 
the trip to New York in I9 hours and 35 minutes. 1\tlaking four stops 
on his return flight to Los Angeles, he completed the trip in 23 hours, 
59 minutes and 42 seconds after a battle with fog and storm. 

New York to Nome Flight 

Capt. Ross G. Hoyt of the U. S. Army Air Corps hla:~.cd a trail 
from New York to Nome, Alaska, flying his Curtiss (Curtiss Con­
queror) "Hawk" pursuit plane across plains and lakes, over snow-capped 
mountains, fog and clouds, to span the 4,500 miles in 38 hours elapsed 
time. But for a few drops of water in his gasoline tanks, a record round 
trip flight of from 70 to 8o hours might have been made. 

With 250 gallons of gasoline in its tanks and the throttle wide 
open, the Newlaska sped down the runway at Mitchel Field July 18 
and was in the air within 8oo yards, bound for Minneapolis, the 
first stop. Despite storms and strong headwinds, the plane reached 
Minneapolis in seven hours, refueled and headed for Edmonton, Alta., 
I,Ioo miles away. Captain Hoyt reached Edmonton before dawn and 
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break fa. ted the re. He \\·inge I his \\·a bet\\·een th e towering snow­
cappe I peaL o f the anadian Ro kies irorn E !manton to W hite­
hor ·e n~· i ng Oil to }airbanks and fi nally into N ome. The. A laskan city 
was reac hed in 38 hou rs clap eel time, or 3+ hours and 20 minutes 
flying time. 

enntee n minutes a fter arri \·ing in N ome, Captain Ho) t took off 
fo r Fai rbanks \\·hich he reached in three and a hal f hours. After a 
four-hour re t he took off for \'\ hitehorse which also was reached in 
three and a hal f hours. A bout half way between Prince G eorge and 

Wide Wo rld. 
GIANT OF THE SK IES 

Dornier DO-X ( r 2 Siemens-J upiters ), \Y o rid 's largest flying boat, soars over 
Lake Constance in Switzerland on test flight. 

Jasper, D. C., the Ne\\·laska engine sputtered. Captain Hoyt looked for 
a landing field and spotted a clearing within gliding distance below 
him. The fi eld proved to be of soft sand with mounds two or three 
feet hi gh. The right wheel struck a mound in landing, throwing the 
left wing into the ground and damaging the plane. Captain Hoyt 
blamed the condensation of water on the interior of the gasoline tanks 
for the engine's failure. 

The flight was considered of extraordinary military significance and 
was said by militar:r expe rts to prove that squad rons of pursuit planes 
could be moved ove r long distances from one part of the continent to 
another in short time. 
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Southern Cross Flies to England 

The trans-Pacific Fokker (3 'Vright 'Vhirlwinds} monoplane 
Southern Cross added to its laurels July 10 when it arriwd in London. 
setting a new record for the 1 2,ooo-mile flight from Australia to Eng­
land. The plane was flown in 1928 from California to Australia and 
on a round trip between Australia ;uHl 1\ e\\' Zealand. 

When Capt. Sir Charles Kingsford-Smith and his three companions­
two of them Americans-landed at Croydon Aerodrome they had bettered 
by more than two days the England to Australia record held by Capt. 
Harold (Bert} Hinkler, who made the Hight in a light plane. Capt. 
Kingsford-Smith's crew included Capt. Charles T. P. Ulm, co-pilot; 
H. A. Litchfield and T. H. ::\Ic\Villiam, navigator and radio operator. 
Their elapsed time from Derby, on the Australian coast, to England 
was 12 days, 21 hours and 18 minutes. They flew I,+O<> miles from 
Sydney on the day before their start from Derby. 

London-India Non-Stop Flight 

Attempting to set a ne\v world's distance record, two British Air 
Force Hiers linked London, England, with Karachi, India, in the first 
non-stop flight ·between England and India. The +, 130-mile Hight was 
completed in 50 hours and +8 minutes. It was considered to h;n·e 
great military significance in that it demonstrated how planes of the 
Royal Air Force might make speedy flights to Britain's far-flung pos­
sessions. 

A heavy headwind clown the Persian Gulf reduced the Fairey 
(Napier) monoplane's speed, and although Squad ron Leader A~ (;. 
Jones-Williams and Flight Lieut. N. H. Jenkins passed Karachi, they 
decided to return owing to the shortage of gasoline. They were less 
than 300 miles short of their goal, but added a brilliant non-stop flight 
to the records of British aeronautics. The new air mail service between 
'Bngland and India, inaugurated this year, requires seven and a half days 
to complete the same trip. It was believed that the flight might have 
some commercial significance. 

Dornier Carries r6g Persons 

For the first time in the history of aviation, a flying boat took 
off with 169 persons and remained in flight for an hour. This milestone 
in the story of flight's progress was established October 21 by the giant 
Dornier (12 Siemens Jupiters} DO-X, flying over Lake Constance 
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betwee n ,,-itzerlancl and ermany. The largest dirigibles had not 
ca rri ed ha l f thi s number of pa enger- on a ingle Right. 

Th e D -X ,,-a repo rted to ha,·e ca rried a fuel load suffic ient for 
a 7 - -mile Aiaht i11 additio n t th e 17-ton pas enger load. The giant 
H~·ing boat propell c I by twch ·c engi nes abo,·e the ,,·ing li fted a total 
,,·ci rrht of - 2 lo11g ton from the " ·ate r in 50 seconds. 

SOUTH 1\ i\'IERIC r\ N FLIER 

Capt. Carlos Martinez de Pinillos, P eruvian flier, and G. M. Bellanca (right), 
tlesign er, in front of th e Bellanca monoplane flown by de Pinillos over the 

Andes on 6,ooo mile South American tour. 

\Vhile the fl ying boat ordinarily was fitted with accommodations for 
72 passengers, basket benches and chairs were put in on the upper 
decks and all of the 159 passengers had seats when the plane took off. 

After circling L ake Constance along the German side over the cities 
of lVIeersbu rg, Fried richshafen and. Lindau, as well as the Austrian 
town of Brcgcnz, at a speed of 1 IO miles an hour, the DO-X descended 
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in front of the hangar at Altenrhine so smoothly th a t man; of the 
passengers were sa id to be unaware of the landing. 

The giant fl ying boat, the larges t deve loped in the world during 
1929, made about forty tes t flights with mod erate loads befo re th e 
record passenger list was taken aloft. rl wo sister ships of th e DO-X 
were under construction at the Dornier plant wh en th e yea r end ed . 
General Motors had completed a contract with Dr. Dornier, placing 
facilities at his disposal for th e building of Dornier planes in the nited 
States. Dr. Claude Dornier a rri ved in New Yo rk in November to 
complete plans for the American-built Dornier planes. 

Byrd Flies to South Pole 

The year's long series of spectacular achievements In the air ,,·as 
climaxed with Comdr. Richard E. Byrd's Hight to th e South Pole 
November 28 and 29. With Bernt Balchen, pilot, Harold June, radio 
operator and co-pilot, and Capt. Ashley l\llcKinley, pho tographer, as his 
companions, Commander Byrd too k off from his base at Little A me rica 
at IO :29 o'clock (New York time) on the night of Novembe r 28 and 
head ed the big Ford monoplane, powered with a ' "'right Cyclone 
and two Wright Whirlwind engines, toward the pole. 

Radio messages from the plane to the station at Little America, 
later relayed to New York, unfold ed a brilliant story of the -plane's 
progress across the Ross Ice Shelf, then up through passes flanked by 
towering peaks of the polar mountain ranges until the pole itse lf was 
reached at 8 :ss o'clock the following morning. A radio message sent 
out from the plane gave the world th e first news that the South Pole 
had been reached ·by airplane. 

"My calculations indica te that we have reach ed the v icinity of the 
South Pole, flying high for a survey. The airplane is in good shape, 
crew all well. Will soon turn north. We can see an almost limitless 
polar plateau. Our departure from the pole was at I :25 a. m.-BYRD. " 

The party_ later reached the supply base ·which had been laid at the 
foot of the mountains November I 8, and the plane was refueled before 
its return Hight to Little America, which was reached at 5: IO o'clock 
(New York time) N ovem her 29. The Floyd Bennett, as the plane was 
called made the circuit to the pole from Little America in 18 hours and 

) ~ 

59 minutes elapsed time, an hour being spent in refueling at the moun-
tain base. The distance was estimated at I ,6oo miles and Commander 
Bvrd reported being forced to fly at from I I ,ooo to I 3,000 feet. 

"' The flight added a new chapter to the history of aviation and another 
brilliant achievement to the career of Commander Byrd, the only man 
to circle both poles and span the Atlantic by air. 



CHAPTER X 
REFUELING ENDURANCE FLIGHTS 

W HILE the year saw all records for speed, altitude and dis­
tance battered, _ no airplane flights during 1929 captured 
g rea ter public attention or fired the im agination of fliers 

seeking ne\\" laurels more th an the endurance flights with the aid of 
refueling in the air. 

To refuel a plane in the a ir \\·as not a new feat. Lieutenants Lowell 
Smith and Paul Richter demonstrated that fuel, food and supplies 
cou ld be transfe rred from one plane to anoth er \\·hile in flight during 
their 37-hour te t over Sa n Diego, C 1.lif., \\ ith a Liberty-pov\ creel 
DH-4B in August, 1923 . A merican fli er gave little attention to the 
possibilities of bettering that record from I923 · until 1929, preferring 
to concentrate th eir efforts on endurance flights without the aiel of 
refueling. Two Belgi an fli ers, Louis Crooy and Victor Groenen, 
boosted the Smith-Richter record to 6o hours and 7 minutes in a 
refueling flight during 1928 . The technique of endurance fl ying 
advanced so rapidly that the world record for a irplanes without the 
aid of refueling was 65 hours and 25 minutes. Johann Risticz and 
vVilhelm Zimmerman reached that mark in Germany during 1928. 

But 1929 was to see a se ries of brilliant flights for duration records 
a lmost inconcei vable to technician and layman alike. Two men were 
to remain aloft in the confines of a cabin airplane for seventeen and one­
half clays, fly a distance greater than that of the earth's circumference at 
th e equator, and return to earth without being forced down clue to the 
w eakening of man or machine. Their plane, a Curtiss (Curtiss Chal­
lenger) Robin, passed a test more severe than any ever devised for a loco­
motive machine before on land or water or in the air. 

Nearly forty attempts to set new endurance records with the aiel 
of refueling were made during the year, as the wave of enthusiasm 
swept the country. The year closed with man still unsatisfied with 
his record achievement. Several manufacturers reported work on ships 
for new refueling record seekers, laying plans for I 930. 

The Question Mark, a Fokker (3 \iVright \Vhirlwincls) mono­
plane, set a record for all fliers to shoot at with its achievement of 
more than I so hours in the air during the opening clays of 1929. 
That mark was surpassed nine times during the year and the record 
changed hands no less than five times. The "record holders," two of 
whom enjoyed the honor but a few days, traveled 82,110 miles-nearly 
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three and a half times around the world at the equator-on their fi\'e 
flights, remaining aloft an aggregate of I, 1 6-t- hours, or almost se\'cn 
weeks. The Army Air Corps had again shown leadership in an im· 
portant field of aeronautical experiment. 

Question Mark 

Cloudless skies and a gentle seven-mile breeze furnished ideal flying 
conditions for the tri-motored monoplane Question l\Jark whl'n it took 
off early New Year's morning on the most elaborately planned endurance 
test in history. Capt. Ira C. Eaker of the Army Air Corps was piloting 
the big ship as it started its monotonous cruise back and forth abo\'e 
Southern California's shore line. 

There were less than JOO gallons of gasoline in the tanks at the 
take-off and yet the Army Air Corps experts expected the plane to 
stay aloft 100 hours, or until the engines refused to function or the 
men were too weary to continue their Hight. It was to be a suprl'mc 
test for man and machine. Aircraft engines had been run "to destruc­
tion" on laboratory test blocks before, and the data carefully compiled, 
but never before had they been tested to their maximum capacity in 
the air under actual flight conditions. 

The gasoline taken aloft at the start of the flight soon dwindll'cl 
as the motors droned on carrying the crew of five in the cabin of the 
big monoplane. A signal for the first refueling in the air was given. 
Lieut. Odas Moon, piloting a Douglas transport refueling ship, took 
off. He maneuvered above the Question Mark. A signal for the con­
tact was given. A hose was lowered from the refueling ship. 1\riaj. Carl 
Spatz, commander of the flight, grasped the swaying hose and p~ked 
its nozzle into the Question Mark's tanks. Another signal. Gasolinl' 
rushed through the hose from the refueling plane above. One hundred 
gallons were transferred in I 0 minutes. The first refueling contact 
had been made, but days and nights filled with similar maneuvers were 
to follow. Forty-three contacts were made during the flight, nine of 
them at night. The refueling planes, piloted by Capt. Ross G. Hoyt 
and Lieutenant Moon, brought s,66o gallons of gasoline and 245 gallons 
of oil to the Question Mark, to say nothing of meals, water, batteries 
and other supplies. Approximately 40 tons of gasoline, oils and supplies 
were transferred in the course of the flight. 

The "nurse" planes kept up their end of the work in all kinds 
of weather, night and day, and at various altitudes. The big monoplane 
flew on, passing the marks set by Smith and Richter, then Crooy and 
Groenen, then Risticz and Zimmerman; and with all heavier-1:han-air 
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reco rd fo r endu rance behind it, looked ahead to the honors boasted 
b,· the Graf Zeppelin and Dixmude. One by one they fe ll , w ith the 
D ixmudc 's reco rd fo r I 18 hours and .p minutes of sustained Right the 
las t to be u rpa eel . It was not until the seventh cl ay of the Right 
that the engines fa ltered, the left one "cut out." '!ajor Spatz then 
directed th at the pl ane be headed into the Los Angeles iVIunicipal Air­
port, \\h ere it took off nea rly seve n da) s before, and the flight vvas 

I 

FIRST TO P l\SS I 50 H OURS 
U . S. Army Air Corps Fokker (3 \~T right \ Vhirlwinds) transpo rt which 
se t an endurance refu eling record earl y in 1929, only to have it shattered 

numerous times. 

ended. The plane had been flown about I I,ooo miles in 150 hours, 
r 4 minutes and I 5 seconds. 

The press of the wodd recognized the achievement as one of the 
greatest Rights in aviation history. The nation acclaimed the five 
members of the Question Mark crew as heroes, and the War Depart­
ment awarded them Distinguished Flying Crosses. The crew so honored 
were: Maj. Carl Spatz, commander of the flight; Capt. Ira Eaker, 
Lieut. Elwood R. Quesada and Lieut. Harry A. Halverson, pilots; 
and Staff Sergt. Roy Hooe, mechanic. 
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An "autopsy" ·performed on the engines a fter the fli ght showed th at 
they were not "dead," but had stood up und er nea rly seve n days of 
ceaseless duty with only tri vial weaL The rocker a rm bushings and 
rocker arms, which could not be oiled properly in flight , were "·orr1 
in the left engine, toge th er with val ve push rods in two of the cylinders. 
Plugged grease outlets in the left eng ine, cutting off the pressure-fed 
lubrication to the valves, were held responsible for the trouble which 
ended the flight after the Army Air Corps fli ers had set a brilliant record. 

42 0 H OU RS I N A IR 

C urti ss St. Louis Robin (Curti ss Challenger) being refueled during its fli g ht 
to a new w orld 's endurance record, by Dale Jackson and Forrest O'Brine. 

Fort Worth 

While an amazed world attempted to comprehend the meaning of 
a week in the air without touching ground and the suggested possibilities 
of non-stop globe girdling flights, fliers in the commercial field became 
fired with enthusiasm for duration flights. 

In contrast to the elaborate preparations made for the Question 
Mark flight, two Texas commercial fliers, James Kelly and Reginald 
L. Robbins, rec.onditioned a Ryan brougham monoplane that already 
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h a I flo \\·n ~o , 00 miles and \\" a equi pped with a a W right \: -hirl\\ ind 
eng ine bought second hand t,,.o \·ears before and run 500 hours since 
they I ought it. They had ne\·e r refueled a plane until thei r fli ght actu­
al! ) ,,.a- under wa~· and had practic d the making of con t'act, '' ithout 
tran fer of gasoline onl y three time on the day before taking off. Kelly 
,,·as a 2_,-yea r-ol d ex-CO \\·boy ,,·ith little fl ying experience and Robbins, 
three yea rs his en io r , had bee n a railroad mechanic who neve r took 'a 
fl~ ing lesson in his li fe . 

"CITY OF CLEVELAND" 

Stinson (vVri g ht \Vhirlwind) Detroiter in which By ron K. Newcomb and 
Roy L. Mitchell set a refueling endurance record of 174 hours and 59 seconds 

at Cleve land, 0. 

With 250 gallons of gasoline in their tanks, they left :Meacham 
Airport at Fort Worth, Tex., on Sunday morning, lVIay 19. The first 
refueling contact was not made until almost 24 hours later. Through 
the remainder of the flight the plane was· refueled ·th1:ee times each day 
with the exception of one day when the pilots decided the reserve supply 
was so large that only one contact " ;as i1ecessary. Seventeen times the 
plane ·was refueled; the last, early on · the follO\\ring Sunday mormng, 
was accomplished in a driving rain. 

Robbins and Kelly had studied the expenences of the Question 
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Mark fliers, who showed the way for succeeding flights, and had de\"iscd 
a method of attaching the refueling hose to a pipe at the side of the 
ship instead of on top. They also profited by the experiences of the 
Question Mark, \\·hich proved that proper greasing of the rocker arms 
was important to the continuance of the flight. They rigged up an 
8-inch catwalk to the single engine in the nose of the plane. Kelly 
crawled out on his precarious perch twice each day to grease the rocker 
arms. During one of these operations on the second day of the flight, 
the buckle of Kelly's safety belt nicked the whirling propeller. 

The crack in the wooden blade widened during a hea\"y rain on 
the sixth day of the flight, causing considerable annoying \"ibration. 
The wings' fabric began to fray under the impact of wind and rain, 
but the Texas fliers flew on to surpass the brilliant record of the Question 
Mark and remain aloft r72 hours, 32 minutes and 2 seconds, flying 
approximately I 2,900 miles before they landed at the Fort \Vorth port, 
May 26. 

City of Cleveland 

Robbins and Kelly led other commercial pilots to seck endurance 
honors, and preparations were started for new flights. Ihyon K. New­
comb and Roy L. Mitchell, with their Stinson "Detroiter" (\Vright 
\Vhirlwind) monoplane City of Cleveland, were among those to get 
into the air during the next month. They took off from the Cleveland 
airport, June 28, with their eyes set on the I 72-hour record of the 
Texas fliers. 

Few thought that they would surpass the record held by the Fort 
\Vorth, but as they continued in the air, hour after hour, day after 
day, public interest in the flight grew. Thousands crowded the Cleve~ 
land Municipal Airport to watch the fliers as they continued their 
monotonous journey. The Flying :Milk Wagon, the name given the 
refueling plane piloted by E. E. Basham, experienced no hitch in its 
operations except one night in refueling contact when the exchange of 
gasoline was made in an electrical storm of hurricane proportions. The 
refueling plane was forced down after the contact was completed, but 
a new plane was rigged up in time to fly more gasoline to the City of 
Cleveland a few hours later. After passing this crisis, the monoplane 
flew on until it had passed the record set by Kelly and Robbins little 
more than one month before. 

At midnight of the eighth day the Stinson monoplane glided to 
earth at the Cleveland Airport, bathed in brilliant floodlights, to receive 
the acclaim of 50,000 enthusiasts for setting a new record of I 7 4 hours 
and 59 seconds. 
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Angeleno 

The A.n!.!;cleno. a Buhl ''Airsedan" with I j.OOO miles to its credit 
bdore the- flight started and po\\·ered with a "-right 'Vhirl­
\\'ind engine that had seen -1-50 hours of sen·ice, was in the air over 
Culnr Cit\·, Calif.. \\'hen the Cit\· of Clenland fliers landed. It 
had taken ~ff July 2 after the Cl~\·eland plane was in the air fi,·e 
da,·s. 

Loren 'V. :\lenclcll of Los Angeles and Roland B. Reinhart of 
Salem. Ore., its pilots, heard of the CleYcland flyers' success through 
a message sent them during a refueling contact. They kept their plane 
droning close to the airport as they completed one refueling contact 
after another and continued their flight toward the new record set by 
the City of Clcnland. The Curtiss "Carrier Pigeon'' (Liberty) refuel­
ing ship carried ..j..085 gallons of gasoline and 105 gallons of oil to the 
Angeleno during the Hight. The 1 7-t-hour Cleveland record \\·as passed 
and the pilots set their eyes on 200 hours of continuous flight, 'Vith 
that mark equaled and still in high spirits, they dropped a message to 
tell the cro\\·ds which milled about the airport to "wait another week" 
for their return to earth. 

The Hight was finalh· ended when the tail group was dam­
aged by litt~r thrown fro;n the plane, but not before the Califor­
nians had f1mn1 approximately I 9,760 miles and remained aloft 24-6 
hours, -t-3 minutes and 2 seconds-more than ten days-for a new 
record. 

St. Louis Robin 

'Vhile the pilots of the Angeleno \\·ere being feted on the day after 
their record Hight, tn·o quiet, unassuming fliers of the Curtiss-Robertson 
Airplane :Manufacturing Company took off at St. Louis to test the 
capabilities of a newly perfected Curtiss engine, the Challenger, 
installed in a Robin cabin monoplane built by the Curtiss-Robertson 
company. They were Dale Jackson and Forest O'Brine. 

Their flight was not announced as an endurance test for a 
new record, but rather as an experimental test flight with no goal 
set. Public interest in the feat grew as the hours and days piled 
up and officials of the Curtiss-Robertson company announced that 
"Red" and "Obie," as the world came familiarly to know the 
endurance Hiers, would try to break the formidable record of the 
Californians. 

Food, oil and mail were passed down to them in metal containers 
on a rope from the refueling plane, Gasoline was passed through a 
rubber hose two inches in diameter and 35 feet long. They slept on a 
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pneumatic mattress on top of the gasoline tank in their cramped quarters. 
During the long flight, which extended into the third week, 3,500 
gallons of gasoline were consumed and r 58 gallons of oil used, relayed 
to the plane in forty-eight contacts for refueling purposes. SeYenty­
three contacts were made for all purposes, including the relay of mes­
sages, food and supplies. 

Jackson crawled out on a catwalk, four inches wide, twice a day, 
within four inches of the whirling propeller to inspect the engine and 
make minor magneto and spark plug adjustments. The 2-t-6-hour record 
of the Californians was passed and the l'ngine showed no signs of Wl'ar. 
The goal was set at 300 hours, then boosted to -t-OO, and finally with 
their greatest expectations exceeded they put their endurance mark at 
500 hours. 

It was not until the eighteenth day of the flight that l\1aj. 'Villiam 
B. Robertson, president of the company sponsoring the flight, sent up 
a message asking the fliers to land sometime during the day, and promis­
ing them a computation of their bonus on the basis of 500 hours of 
flight. The fliers did not want to come down from their queer abode 
in the sky. They advised their chief that the engine was running 
smoothly, both were in good spirits and they saw no reason for giving 
up the attempt to pass the 500-hour mark. 

Major Robertson explained that the "objects of the test flight have 
been fully accomplished, as the Curtiss Challenger motor has more 
than proved itself, the Robin airplane has proved itself, and the technical 
data that was wanted has been secured." 

The St. Louis Robin glided to earth undl'r its own power shortly 
after 7 o'clock that night, with its pilot smiling and the engine turning 
over as perfectly as it had at the start of the flight. Thirteen thousand 
enthusiasts stormed over the ropes drawn by police to keep the crowd 
off the field as the plane landed, and a cheering crowd surrounded the 
fliers. They had remained away from the earth longer than any two 
men in the history of the world, and had flown 25,500 miles-a distance 
greater than the circumference of the earth at the equator. Their total 
time in the air was 420 hours, 2 I minutes and 30 seconds-about I 7.% 
days. 

"We felt like the Robin had landed on another planet after flying 
around up there more than two weeks," Jackson said when the fliers 
landed. When they were weighed, it was learned that Jackson had 
not lost an ounce and O'Brine had gained a pound and a half. After 
a brief rest, receptions and parties, the two fliers began a tour of the 
country with their plane so that thousands might see the ship that had 
surpassed all endurance records for sustained flight. 



REFU ELING ENDURANCE FLIGHTS 1 53 

Spokane Sun God 

T he nume rous reco rd~b re aki ng endu rance fl ights had proved con­
clu iYe h · that ma n and hi machine cou ld remain in the air almost an 
u nli rn it~ cl length of t ime, but aJI of the fl ights had bee n conducted 
"·i thin clo-e ra nge of the ai rpo rt f rom which the plane took off. They 
had weathered storms and \·arying \\·eather conditions, but they had 
not hu rd led mou ntain and cro eel pl ains on the regular aim a}S flo w n 
by the air mai l an d passenge r transpo rt routes. 

"TI-l E ANGELENO " 

B uhl (\V ri g ht Vl hirln-ind ) in which L. \ 'V. M end ell and R. B. R einh a rt 
se t a n endurance ref uelin g reco-rd of 24-6 hours and 4-4- minutes at Cul ver 

City, Cal. 

Lieut. N . 13. l\llamer and Art W alker decid ed to test the capabilities 
of a plane on an ex tended non-stop, coast-to-coast and return flight with 
the aid of refu eling. The flight w as to test the performance of plane 
and engine under varying conditions of altitude, weather and terrain 
and to tes t the uniformity of the aviation gasoline supply and refueling 
apparatus throughout the country. The experiment was inaugurated 
by the T exas Company as a "possible forerunner of the aerial filling 
station." 

Refueling . planes were stationed at several points throughout the 
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country, but the pilots had not practiced the tricky operation with the 
endurance fliers or had they ever met to agree upon plans. It was hardly 
fifteen days after the St. Louis fliers had established their record that the 
Spokane Sun God, a Buhl (\Vright \Vhirlwind) sesquiplane, took 
off August I 5 from Felts Field at Spokane, \ V asl1. 

The plane rode through clouds of smoke from forest fires and 
hurdled the peaks of the coastal range as it headed down the Pacific 
coast to San Francisco, where the fliers leisurely waited for their 
refueling plane to meet them shortly after dawn. Their plane refueled, 
they headed cast flying over Elko, NcY.; Rock Springs, \Vyo.; :'\orth 
Platte, Ncb., and Cleveland, Ohio, on their flight to New "'York. The 
return trip took them over Bellefonte, Pa.; Cleveland, Ohio; St. Paul, 
Minn.; Aberdeen, S. D., and Missoula, l\1ont., finally bringing them 
over the airport from which they had taken off at Spokane. They 
dropped notes asking their sponsors if they might stay aloft to continue 
the flight. They were ordered down with their engine still functioning 
perfectly. 

The flight ended after I I 5 hours and +5 minutes in the air with 
7,200 miles of varying terrain traversed on the longest non-stop trans­
continental flight in history. They had exceeded the longest non-stop 
trip of the Graf Zeppelin, Friedrichshafcn to Tokio. 

Other Endurance Attempts 

\Vhilc the year's five record-breaking duration flights and the 
Spokane Sun God's test for distance received the major share of national 
public attention, no record of the I929 endurance flights would be 
complete without mention of some of the attempts which fell short of 
setting records but which by their performance contributed to the 
flight-laboratory experiences of airplanes and engines. 

Nine planes surpassed the Question Mark's record of I 50 hours 
during the year. Four of them received nationwide attention because 
they held the record, at least for a time. The other five received only 
scant attention outside their home area, as nearly two-score attempts 
to set endurance records were made during the year. 

Jack Little and Merle A. Moltrup at Buffalo, N. Y., flew their 
Stinson "Detroiter" (Wright Whirlwind) monoplane Buffalo Eve­
ning News I97 hours and so minutes before being forced down when 
the refueling hose caught in the vertical stabilizer fin and wrenched it 
loose. Dale Dryer made a sensational transfer from another plane to 
repair the broken stabilizer but was unsuccessful. 

A New Standard (Wright Whirlwind) endurance plane, piloted 
by I ve McKinney and Aaron Kranz, was flown I 77 hours at Syracuse, 



REF -ELI N G END RA N CE FLIGHTS 1 55 

N . ':r:. Rechristened the Empire tate Stand ard , th e same plane was 
fl o,,·n later by C ly le Pangborn and C arl A. Dixon at Syracuse, and 
remai ned a lof t 178 hou rs and 40 minutes before a broken oil line 
for ·ed th em ciO \\·n . 

\1 hil e the St. Louis Robin ,,.a setting its record , the Stinson 
(\ \ ri ght v\ hirkincl ) monoplane Bill ion D ollar Cit , piloted b. 
J oe G la s and G lenn L. Loom is pa eel the 200-hour mark at Houston , 
1 ex ., but ,,.a .c reed c!0 \\"11 later. A t the sam e time, Q,, en Haugh land 

"SUN GOD" R EFUELS 
]H t.c n w t io n nl J\ie7. usrc c l. 

Buhl (vVri g ht Vv hirh1·ind) cabin monoplane piloted by Nick Mamer an d 
A rt \ '\Talker is refu eled by Texas Company over Roosevelt Field on non- stop 

flight from Spokan e to New Yo rk and return. 

and Capt. Pres ton Crichton were headed for a record at 1\llinneapolis. 
Haughland and Thornwald Johnson had reached 149 hours and 32 
minutes on a previous flight, and with Captain Crichton, Haughland was 
in the air I 54 hours and 45 minutes before their fatal accident. 

The I ncl ianapolis Flamingo, a single-engined metal monoplane, 
piloted by Lieutenants \Valter Peck and Lawrence Genaro, started an 
endurance flight September 20 which ended 149 hours and 36 minutes 
later. Fog forced the pilots down with the engine functioning per-
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fectly. These we re the outstanding attempts which came nea r to th e 
Question l\1 ark reco rd or surpassed it . 

Significance to Military Aviation 

M aj. Carl Spatz, comm and er o f th e Question l\1a rk Hight , repo rted 
to his chief that he believed regular refuel ing of bombers a11 cl other 
planes during military operations was not only prac ticable but an im­
portant forward step in th e development of long range milita ry opera-

FIRST CIVILIAN RECORD 
Ryan (Wright VVhil w incl) M onopl ane "Fort W orth" piloted by Reg R obbins 

and James K ell y shatters army refueling record. 

-
tions. Planes could take off with heavier bomb loads and less gas, 
increasing their effectiveness in operations against an enemy. U ncler 
old conditions, bombers had to Sl)lit their load evenly between fuel 
and explosives. 

"In view of the lessons learned, it now is possible to take off with 
the same degree of safety with almost twice the bomb load and a very 
light gasoline load, and refuel in the air," Major Spatz reported. 
"With existing fueling arrangements, bombers have a cruising radius 
of from I ,200 to I ,50 0 miles. With the aiel of refueling, this mileage 
could be doubled. The greatest hazards with explosives are on the 
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EW i\II ETAL CA BI N P L AN E 

C unnin g ha m-Hall ( \ '\l ri g ht \ '\ hirlwind ) P T -6 six-pl ace ca bin b iplane has an 
all metal structure a nd a meta l Co \·ered cab in. Paul D . \'\ il son, chi ef test pil ot, 

in f ront of pl a ne. 

ALL METAL FIGHTER 
Hall Aluminum (Pratt and \'\lhitney \Vasp) XFI-1-r is an all-metal flota­
tion fighter, built with detachable landing gear whi ch can be dropped in 

an emergency. 



AIRCRAFT YEAR BOOK 

take-off and the new refueling arrangement w ould remove these da nge rs. 
We are convinced that refu eling can be applied success fully to pursuit, 
attack and observation aircraft." 

Realiz ing th e extend ed range of bombing opera tions m ade possible 
wit.h the aid of refueling in fli ght fo r planes capable of cruising at 
speeds well above 100 miles an hour, the A rmy A ir C orps experts 
pointed out that the so-called " slowest" a rm of th e air fo rce was now 
capable of outdistancing th e other b ranches. Experiments were plann ed 
immediately to investiga te the poss ibiliti es of keeping t-h e pursu it, observa­
tion and attack planes up with the bombers by extending th eir range 
of non-stop operations. 

DOU BL E H U LLED SAVO I A 
Fourteen passenger Savoia-Marchetti (twin Wrig ht Cyclones ) doubl e hull ed • 
seaplane gets up fly ing speed near its base a t P ort vVa shin g ton on Long 

Island Sound. 

The endurance flights were generally looked upon by military experts 
as having a far-reaching effect upon the design and operation of military 
aircraft. 

Value to Commercial Aviation 

If the numerous endurance flights during the year did no other 
thing for commercial aviation, they would have justified themselves 
upon the basis of widening popular conception of the airplane's capa­
bilities, and inspiring greater confidence in the perfection of its engines. 
While it may still be too early to evaluate properly the significance of 
the endurance flights, it is safe to say that they have widened the 
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possibilitirs for the operation of commercial aircraft on long non-stop 
flights. which may later prove profitable to extended transport operations. 

Following the long series of brilliant flights, it is easily conceivable 
that an express transport mail or passenger sen·ice could be operated 
between the Atlantic and Pacific coasts with the aid of refueling at 
regular points along the airway. Such a practice might first be adapted 
to the transcontinental air mail route, and later applied to passenger 
transportation if the traffic should warrant such a specialized sen·ice. 
It is estimated that the transfer of transcontinental mails might be 
speeded up six hours through the employment of refueling in the air. 

The possible application of refueling in flight to transport operations 
on shorter hops is 'also concei\·able. The greatest danger in operations 
is at the take-off with heavy loads from small fields. Loads of mail, 
express and passengers might be takrn into the air from a relatively 
small field if the plane were refueled 0\·er the airport after the take-off. 
thrreby remO\·ing the nrcessity for lifting a heavy lo;1d of gasoline 
into the air. 

The flights, possibly, had their greatest significance in the field of 
technical engine development. Thry drmonstrated to the engine designers 
that their products were far more nearly perfect than the~· had e\·er 
dreamed, and pointed out minor ddects which provided further subject 
for studv and investigation. 
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CHAPTER XI 
EXPLORATION BY AIR 

W HILE airpl ane had been employed pre,·iously on flights of 
. c ientifl importance, 19 2 ,,·itn s:e I the most ex tensive and 
hi ghly orga nized use of airc raft fo r expl oration ye t und ertaken. 

The , -alue of airpl anes fo r ae rial un·eys, mapping and photography had 
bee n es tabli heel , but ne,·e r ha 1 the)· been employed in a more brilliant 
reco rd of . c ientific achie,·ement. 

From the in acce. sibl e, treacherou ,,·as tes at the " bottom of the 
\\·o riel " omm and er Richa rd E . Byrd and his companions unfold ed a 
brilli ant story of disco,·e ry and ex ploration from their base at Little 
A merica, \\·hil e Ca pta in Sir Hubert \ V ilkins, working on the opposite 
id e of . ntarctica , achie,·ed a record equally fasc inating. 

Out of the Far No rth , just insid e th e A rctic Circle, came the stories 
of success mingled \\·ith ha rd ships for two la rge expeditions seeking vast 
mineral depos its in Canada 's promisi ng, but little explored northern 
te rritory. The roa r of the airplane \\·as replacing the ho\\ 1 of the 
malamL;te, and th e "29e rs" substituted a geologist's expert opinion for 
the prospector's guess. A merican-built planes w ere used by the two 
Ca nadian ex peditions: Dominion E xplorers, Ltd., and Northern Aerial 
1\llinerals Exploration , Ltd. 

Fli ers of the U .S. Navy A laskan Aerial Survey flew to the nation's 
far northern possess ion and spent several months in exploring, photo­
g raphing and mapping on e of A laska 's most promising sec tions. They 
reported the discO\·e ry of vas t timber and power resources worth millions 
of dollars and added to the \\·oriel 's knowledge of one of the leas t 
explored territories. 

Col. Charles A. Lindbergh and l\llrs. Lindbergh turned their aero­
nautical talents tO\\·ard the fi eld of sc ientific exploration and made two 
extended expeditions to aiel arch::eologists, delving into the remains of 
early American civilizations-the first, among the prehistoric Pueblo 
peoples of the Southwest, and the second, in the fascinating but treach­
erous Maya region of C entral America. 

0. G. S. Crawford, chief arch ::eology officer of the British Royal 
Air Force Ordnance Survey, also aided in ·bringing the value of aerial 
photography forcefully to the attention of the world through his aerial 
surveys of ancient Sussex earthworks in England. 

The use of airplapes in exploration contributed in no small way to 
the stimulation of popular interest in geographical, geological and 
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arch<eological investigations. It brought the achiewments of scientists. 
who work quietly and with little publicity, before the masses of news­
paper readers and resulted in a greatn appreciation of their problems 
and lifetime-efforts to increase the \\·orld's scientific knowledge. 

Byrd Antarctic Expedition 

Twenty thousand square miles of the grim, threatening. icc-clad land 
were explored from the air by Commander Byrd on th rce extended 
flights early in the year, achieving a scientific task which \\"OIIid have 
required months of ard11ous travel by sledge and dog team UIHkr old 
methods. 

For the first time a new land was discovered and s11rven·d from 
the air and landed upon for scientific investigation. The Rockefeller 
Mountains were discovered and named by Byrd on his January 27 
flight; an aerial survey of the range was made with photographic 
equipment by Capt. A. C. l\JcKinley February 18; and L. i\1. Gould, 
chief geologist of the party, ,,·as landed :\'larch 7 at the base of one 
of the mountains in the range for geological investigation. 

New Year's Day found the expedition at the Ross Barrier in the 
Bay of Whales, which they had reached only four days before. As 
contrasted with the case with which the exploration flights were made, 
the party had to travel I 2,500 miles-four times the distance from 
New York to San Francisco-with dog sleds to carry stores from the 
ships to thci r new base in Little America. 

The Fairchild (Pratt & \Vhitney \Vasp) monoplane "Stars and 
Stripes" was set up January q and its engines tuned for the first flights 
on the Antarctic continent proper January Is. Seven flights were made 
the first day, the last being an exploration Hight by Commander Byrd 
to the west toward Discovery Inlet, on which he saw I ,200 miles of 
virgin territory and found a new, deep inlet to the great ice barrier. 

The "Stars and Stripes" again rose into the air, whirling the snow 
behind its ski is on the take-off January 27. The plane was in constant 
communication with its ground base by radio, and it was through this 
medium that the story of Byrd's brilliant successes in aerial exploration 
reached the civilized world. The accomplishments of the early part 
of the day's Hight were recorded in New York before the plane radioed 
its most important find of the day, a range of mountains which Byrd 
named for John D. Rockefeller. 

With Bernt Balchen piloting the plane they Hew over King Edward 
VII Land, reaching Scott's N unataks and the Alexandra Mountains. 
A new island and three new mountain peaks reaching into the clouds 
were reported by radio from the plane. 
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JV c."i.U Vork T im es . 
B\L C IIE .'J 1:-.J t\ N T\RCTI C 

Bernt Balch en, bmous pil ot, sittin g ne:t r th e Fokker monopl:tne used by the 
Byrd E xpedition in th e .\ntarcti c. 

BYRD'S TRI-lVIOTORED FORD 
New York Ti111 es . 

The fusel:tge of the Ford ti·i-motorecl plane used by the Byrd Antarctic 
Expedition in its explor:ttion work is unloaded on the Ross ice barrier. 

J 
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"Discovered I ..j. mountain peaks sticking up above the snow. Solid 
rock looked good after so much icc and snow. \Ve are now headed 
back to Little America," a second message from Commander Byrd read. 

Capt. A. C. l\1cKinley, photographic expert with the Antarctic 
Expedition, found that the range consisted of some forty peaks and 
ridges, only half of which pushed bare rock up through the icc and 
snow. He surveyed the area with aerial cameras February 18, com­
pleting another step in the expedition's attempt to wrest the secrets 
of the Antarctic from the air. 

The season's final step in the scientific exploration of the new dis­
covery was accomplished when Gould, the geologist, was flown in the 
Fokker (Pratt & Whitney \Vasp) monoplane "Virginia" to the base 
of the mountains and landed there. Bernt Balchen and Harold June 
were the other members of the party sent out to study the geology of 
the new range. Gould found the formation to be a very old one, not 
allied with land on either side of the barrier. 

Two days after the party landed at the foot of the mountains a 
I 50 mile an hour gale wrenched the ship frori1 its anchorage, carried 
it into the air and crashed it half a mile away. Days of anxiety fol­
lowed until March 20, when Commander Byrd with Dean Smith at 
the controls of the "Stars and Stripes" flew to the mountains and glided 
to a safe landing. Commander Byrd sent Bale hen and June back in 
the plane. Two days later the other members of the party were flown 
back to the base. 

The combination of radio with the airplane in the exploration of 
the world's least known continent provided a spectacular record of 
achievement for the expedition. No less fascinating than the stories 
of the discoveries themselves were the methods used by Russell Owen 
of the New York Times to send the accounts back to the civilized 
world, 10,000 miles as the crow Hies from Broadway. 

No one ever had a stranger, vaster or more exclusive beat than 
Owen, who kept the world informed through daily radio dispatches 
on the expedition's progress. Even during the long winter months 
when the party "resembled a family of moles, who scuttle through 
glittering snow tunnels with lanterns," radio communication was main­
tained with the outside world and the simple, striking accounts of 
Byrd's plans rolled into New York on the ether. 

The year's most spectacular demonstration of the use of aviation 
radio was furnished January 25 when the Fairchild (Pratt & Whitney 
Wasp) monoplane "Stars and Stripes" maintained two-way communica­
tion with the New York Times from 3,000 feet above the Bay of 
Whales in Antal"ctica. The plane was equipped with a short wave trans­
mitter, capable of operating on from 20 to go meters wave length. The 



EXPLORATION BY AIR 

di stance \\·hich the me~ ages tra\·eled wa approximately 10, oo miles. 
The long \\·inter nigh t f rom ·May to O ctober held the expedition 

in che ·k fo r scn ral month , but 0 tober aw the first dog teams leave 
fo r th e ' interi or" to lay ba es fo r fu rther exp lorations. 

ommander Byr I made his first Right of the second s<:aso n, N ovem­
be r 18 \\·hen he Ae\\· \\·ith H a roll J une and D ea n Smith as pilots and 

BYRD'S FIRST PLANE 
New Yo rk Times. 

The Fairchild monoplane (Pratt and \~1hitney " ' asp) Stars and Stripes was 
the first used by Commander Byrd for exploration in the Antarctic. 

Ashley lVIcKinley as photographer, to the Queen :Maud Mountains, 440 
miles from Little America, to lay a base for the South Pole flight. It was 
the first time that the big Ford (3 Wright ' i\Thirlwinds) monoplane 
had been used on a flight in Antarctica. 

After flying an hour it was discovered that the gasoline consumption 
was unusually high and a small leak was found by June in the hand 
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fuel pump. He packed it with che"·ing gum and taped it to reduce 
the tlow considerablv. 

They saw the cr~vassed prcssu re area, 200 miles from Little America, 
while they were still 100 miles away. After passing the 200 mile depot 
they Hew over the geological party plodding along in the SilO\\" beneath 
them, making ten to fifteen miles a clay while the plane was flying 
100 miles an hour. :VIail was dropped to the party from the plane, 
coustituting one of the most unusual deliveries in histon·. 

Not long after passing the crevassed area great 1;1ountains were 
sighted on the starboard bow. The mountains. many of them said to 
be previously uncharted peaks, were photographed from the air by 
Captain l\1cKinley and a motion picture record of the enti rc II ight made. 
The plane was landed at the foot of the Queen ::\laud range and the 
American Hag planted beside the gasoline and food cache, half way from 
Little America to the South Pole. 

The loss of gasoline from the leaky fuel pump forced the plane 
down on its return trip 95 miles from Little America. Bernt Balchen 
in the "Stars and Stripes" Hew gasoline to the aid of the marooned party, 
and both planes returned safely to their base. \Vhile these preliminary 
flights proved of great scientific value, they were but laying the ground 
work for a greater flight-the dash to the pole. 

The successful Hight to the pole November 28-29, reviewed in the 
chapter on "History Making Flights of 1 929," climaxed the year's activi­
ties of the Byrd expedition. The I ,6oo-mile Hight was made in I 8 hours 
and 59 minutes in the Ford monoplane "Floyd Bennett," powered "·ith 
a Wright Cyclone and two \Vright \Vhirlwind engines. One hour 
of the elapsed time was spent in refueling the plane at the moun­
tain base laid dO\vn November I 8. As on previous flights, radio mcssa,ges 
from the plane unfolded a brilliant story of the Hiers' experiences. 
Bernt Balchen piloted the plane, Harold June acting as radio operator 
and Capt. Ashley McKinley as photographer, while Commander Byrd 
spent his time navigating and making notes on scientific aspects of the 
tlight. 

Wilkins-Hearst Antarctic Expedition 

In a flight of IO hours' duration, Capt. Sir Hubert Wilkins photo­
graphed, mapped and described IOO,ooo square miles on the opposite 
side of the Antarctic continent from the Byrd expedition. The one 
flight contributed more than could have been constructed from the 
records of all explorers who had previously traversed the region. 

He was able to determine definitely that Graham Land is not a 
peninsula but an island, separated from the main polar continent by an 
ice-filled channel, thereby completely upsetting the belief held by geog-
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ra ph e r fo r a lmost a ce ntury. H e e tablished the true coast of the 
. ntarctic ·on tinent \\·hich he named Heart Land. 

etting out from his operation base on D eception I sland in a Lock­
heed (\1\ ri ght \ Nh irl\\·i ncl ) monoplane, piloted by Lieut. Carl Ben 
E ie l on, Captain \ V ilkins fl ew soutlm·ard along the ea t coast of Graham 
I and. During t he flight he ecured a la rge nurnber of exce llent photo­
g raph of area of th e la nd and sea upon \\·hich man h ad not pre ·iously 
looked . 

\VILKI NS I N f\NTt\RCTI C 

Lockheed (VI' right \ Vhirhdnd) monoplane of the Vlilkins-Hearst Antarctic 
Expedition on Deception I sland before Sir Hubert Vll ilkins' extensive flight. 

In describing his flight, Captain Wilkins said: 
"Because of the early break-up of the ice areas, we found that we 

could not take off on skiis as we had planned ·but would have to eguip 
our plane with the regulation wheeled landing gear. vVe therefore had 
to construct a runway 2,500 feet in length across the bare surface of 
Deception Island. On the morning of December 20, 1928, the weather 
was perfect. The thermometer stood at 38 degrees Fahrenheit. At 
8 :20 o'clock we were in the air, heading southward. The hazardous 
take-off had been, with Eielson's skill and courage, successfully accom-
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plished. We directed our course a little west of south, taking the peak 
of Trinity Island as a landmark. Even though we were climbing, our 
ground speed aYcragcd better than 125 miles an hour. By S :+O we 
were up 6,000 feet and were beside Trinity Island. The plateau of 
Graham Land we marked on our charts as being from +.noo to 6,000 
feet altitude. The plateau continued as far as \\"C could sec. \Vc were 
above it by 9 :so. 

"To the west were long, ice-f11lcd fiords almost severing (~raham 
Land, and we were soon flying aboYc the \Veddell Sea icc pack. The 
surface beneath us was broken by huge cre\·asses into which our machine 
could have fallen and left no trace. Setting down in that section would 
have meant almost certain death for the members of our party. 

"Continuing south we passed a deep inlet which at first appeared 
to cut completely through c;raham Land, hut later I made out moun­
tains at the end of the level icc. From there the land trended south­
westward in a series of rugged mountains. On our way south we passed 
between the coast and C. A. Larsen's 'Foyn Land,' and somewhat farther 
on we saw what we believed to be a circuitous channel dividing Graham 
Land. W c named it Crane Channel. 

"South of Crane Channel we came ncar the coast. A mighty mass 
of mountains stretched far to the southwestward from the channel, and 
opposite was an island not marked on the charts till we named it 
Robinson Island. The most easterly point of the large island, which 
we concluded was South c;raham Land, we called Cape Northrop, 
and the mountains we named the Lockheed lVIountains. From there 
a large bay, which we named lVIohiloil Bay, extended deeply to the 
west. In the middle was a deep indentation. When crossing this we 
felt, for the first time, a disturbance of the atmosphere. 

"By 12:30 we were opposite the high, steep mountains which seemed 
to terminate the big island which we had labeled South Graham Land. 
The largest of these peaks we named Mt. Ranck. A channel which 
narrowed at its center, but which appeared to hold only level icc, widened 
again, and we felt sure that the icc in the channel rested upon 
land below the sea level. W c named it Casey Channel and the rather 
large island to its south we called Scripps Island. Photographs 
which we secured at this point have since tended to confirm our 
impression that Graham Land was again severed from the main polar 
body. 

"South of South Graham Land we located six small islands, hitherto 
uncharted. Beyond these islands there extended a strait; and farther 
on a smooth slope, 'vide and unbroken, stretched away to the south. 
It was not marked by even a speck or a shadow and would not show 
on a photograph. We called the strait Stefansson Strait, and the region 
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be\"O il d it H earst La nd . H earst Land we 1 elieve, i. the edge of the 
1·a t A nta rcti c co ntinen t. 

" \'\ e ha I t hen co n tnn ed about half of ou r ga oline uppl) of 370 
frall on . \\ e had defi nitely de tenni ned that G raha.m Land was sepa ra ted 
fro m the co ntin enta l region to the ou th. torm cloud s w hich had bee n 
den.: lopin g behind us IHre threate ning to cut us off from our base, so 
w e tu rned about an I hurried home\\"a r I. ur trip to the north , aided 
by a littl e 11·ind from behind , ,,-a made 0 11 an a1·erage o f about 130 miles 
an hou r. Ou r moto r had f unctionc I perfect!:· throughout the fli ght." 

WHAT WILKINS Sf\\'\1 

A glimpse of Graham Land taken by Sir Hubert \Nilkins on his Antarctic flight. 

On January 10, 1929, Captain \iVilkins made another flight of 250 

miles over portions of his original course and confirmed observations he 
had previously made. Because of the unseasonable break up of the ice 
from which Captain vVilkins had expected to make his take-offs, it was 
deemed advisable to postpone further acti vities for the season, return home 
and make an earlier start the follo w ing fall. The two Lockheed (Wright 
Whirlwind) planes, together with other equipment, were stored in 
an iron-sheathed, hangar-like structure on Deception Island and the party 
returned to America early in the spring. Captain \iVilkins and his party 
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sailed from New York City again in St·ptemhcJ·, 1 ~2~. and took up the 
exploratory work at the point where it \\·as left off the preceding season. 

Lindbergh Pueblo Survey 

Col. Charles A. Lindbergh's attention to the possibilities of aiding 
archreologists through aerial surveys was first attracted during his 
Central American trail-blazing flight for Pan American Airways. Inc. 
As the jungle panorama of Yucatan unrolled beneath him, he saw, half 
hidden amid tropical foliage, the ruins of a great temple. 

Upon his return to \Vashington he asked the secretary of Smithsonian 
Institution to suggest books which \\·mild tell him about the ruins he 
had seen. The request was turned over to President :\Ierriam of 
Carnegie Institution of \Vashington, who invite1l Lindbergh to spend 
an evening with him examining examples of :\Jayan art. Lindbergh 
then learned what Carnegie lnstitJJtion was doing to penetrate tlw 
mystery which envelops the early American peoples in both Central 
American and Southwestern United States. He showed an unusual 
interest in the work and suggested that aircraft might be found \·aluable 
in photographing districts believed arch.cologically important. 

Flying over the route of Trancontincntal Air Transport, Inc., which 
traverses the heart of the Pueblo region, Colonel and lVIrs. Lindbergh 
made a rapid flight across a section plotted out for them by Dr. A. V. 
Kidder, chief archreologist of Carnegie Institution, who had spent fifteen 
years in the Southwest under the auspices of Phillips Andover Academy. 
They photographed the ruins and topographical features suggested by 
Dr. Kidder on their hurried flight westward and later returned for a 
more careful exploration of the region. 

On the eastward flight from California they passed over Canyon de 
Chelly, several hundred miles west of Dr. Kidder's Pecos camp, and 
sighted a number of small ruins perched high up among the cliffs under 
a rim of rocks. They were so situated that they could not be seen 
from the canyon bottom. Flying on they sighted the camp of Earl 
l\ilorris, also of the Carnegie staff, in Canyon del Muerto. Picking 
out a flat place on the mesa several days later, Lindbergh landed his 
Curtiss Falcon (Curtiss D-12) biplane, and with Mrs. Lindbergh spent 
the night at Morris' camp to report their discovery. The party climbed 
the cliffs the next day and examined the ruins which, so far as it is 
known, were never before visited by white people. 

More than 100 photographs testify to the thoroughness with which 
the Lindberghs conducted their several days' survey in the Pueblo region. 
They show vividly how the airplane can be used profitably to aid 
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Colone l and lVfrs. Lindbergh b ncl at F lore_, G uatema lan outp ost to11·n, in 
th ei r Pratt and \ Vhitn ey \Vasp- pow ered Sikorsky amphibian 11·hile aidin g 

a rchreo logists in th eir Maya n sun·ey. 

LINDBEI~GHS PHOTOGRAPH R U IN S 
Ancient Mayan temples - photographed from the air for the first time by 
Colonel and Mrs. Lindbergh. The Ball . Court, El Castillo and Temple of 
the Warriors are seen in the rear, with the Caracol, a tower-like structure, 

in the center. 
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arch;eologists in their work to piece together the facts of an earlier 
civilization. Some of the photographs show clearly the relation that 
existed in ancient times between water supply, land ;1\·ailable for farm­
ing, and easily defensible house sites, matters \\·hich arc of the greatest 
importance to scientists as they try to picture the cone! i tions under which 
prehistoric peoples lived. 

Lindbergh-Carnegie Maya Survey 

Although arch<eologists ha,·e been pushing their ,,·ay into the :\Ia\'a 
region of Central America for years, thev have been so buried in the 
welter of forest, their outlook i1as been .so stifled by mere weight of 
vegetation, that it has been impossible to gain a comprchensi\'e under­
standing of the real nature of this territory, once occupied by America's 
most brilliant civilization. Since all people, ancient and modern, are 
largely products of their environment, scientists point out that this 
understanding is highly essential. 

The labors of many explorers and scientists ha,·e made clear that 
long before the time of Christ there arose in the 1\ew 'Vorld an inde­
pendent civilization which culmi natcd in the great ci tics of the ":\I aya 
Old Empire. The cities were built and occupied while Europe was in 
the Dark Ages, but they, like Rome, fell, and their high towcr-tC'mples 
and many-chambered palace-monasteries were engulfed by the jungle. 

It was to gain the first comprehensive view of this country from 
the air that the Lindbergh-Carnegie l\!Iaya Expedition \\·as organized, 
with Pan American Ain,·ays, Inc., and the Carnegie Institution of 
Washington co-operating with America's best known flier. Finishing 
their swing around the Caribbean in a Sikorsky (2 Pratt & \Vhitncy 
\Vasps) amphibian, Colonel and Mrs. Lindbergh met the other mem­
bers of their party October 5 at Belize, the capital of British Honduras. 
Oliver Ricketson, Carnegie Institution arch:ceologist, had come clown 
from his headquarters in Guatemala City. Dr. Kidder and. \V. I. 
Van Dusen of Pan American Airways had flO\nl to Belize from lVIiami. 

Taking off from the Belize harbor the following morning, Colonel 
Lindbergh and his party headed up the Belize River, cutting straight 
across its thousand loops and bends, high above the rapids and shallows 
that make boat travel so slow. A hundred miles inland the plane turned 
northward into the Peten region. In a few minutes the roof-combs of 
the great temples of Tikal, queen of Old Empire cities, became visible. 
After circling low for photographs a straight shot was made for 
Uaxactun, the oldest known Mayan city. It was discovered in 1916 
by Dr. S. G. Morley and had been the site of Ricketson's excavating 
work for four years. 
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Ll ~ DI3E RG H S DE L\- E I N T O P AST 

" \\ hite H ouse" ruin s ( in circle), th e rem:1in s of 3 pre-historic Pueblo cl iff 
<h,·e lling in Canyon d e C hell y, photog raph ed by th e Lindberghs on th eir 

so uthwe tern fli g ht. 

"vVI-IITE HOUSE" RUINS 

One of the Pueblo cliff dw ellin gs investigated by the Lindberghs 111 Ari zona 
and New M·exico, examined at close range. 
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From Tikal to Uaxact un is a lo ng day's journey by mule tra in , a 
journey th at is mad e poss ibl e o nl y afte r the t ra il has bee n cleared . T he 
Sikorsky did it in exac tl y six min utes ! Ricketson 's clea rin g and cam p, 
and the strange, squ at , g rotesqu ely sculp tu red pyramid he has la id ba r ·, 
we re ph otographed as Colonel L indbergh Aew c lose above the tree tops. 

Beyond U axac tun lay unkn ow n, uninh ab ited co unt ry, a nd l\ll e ri da 
was still 4 0 0 mil es away, so no dev iati on co ul d be m ad e f rom a d irec t 
north wa rd co urse . T he sea of jung le proved to be unbroken. Ho u r 
after hour the g reen Aoo r of the tree tops Ao\\·ed back un de r th e speed-

SI G HT lVIi\Y i\ N PY R i\ iVI ID 

Colonel a nd Mrs. Lindbergh, w orkin g w ith arch ::eo log ists of Carneg ie Inst ituti on, 
photog raph ed this an cient May a ruin a t U ax atun, G uatem:1la. 

ing plane. Ninety miles beyond U axactun th ere appeared a flat-topped 
pyramid surmounted by t wo temples, the culminating structure of a 
forgott en and fores t-swallowed city. It was believed that this was new 
or might be a s~te called Rio Becque, discovered in 1912 by R. E. 
Mervin of Peabody Museum. 

North ward again the plane sped, over vast stretches of green, until 
the palm-thatched huts of th e first small frontier settlem ents of Yucatan 
w ere reached. Then the tow n became larger; finally Merida came 
into sight and soon the amphibian plane settled down on a landing field. 
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The fi r,;t ohjectin~ of the next day ,,·as Chic hen I tza. largest of 
:'\ e\\· Empire ci tit·~. who~e temple~ and pyramids. cleared by the ::\Iexican 
govemnwnt and Carnegie I n~titution. showed snow white against the 
green foliage. The party then turned southward and laid a course 
for Belize, some\\·hat to the cast of the course follo\\'ed the da,- before. 
The plane pa:=sed onT country hitherto untraveled: country s~ densely 
oHrgro\\'11 that no trace of ruins could be discerned. Flight:; of the 
lir..-t two days covered about 1 ,00(1 mile~. much of it over regions never 
tran·rsed In· \\·hite men. ami none of it en-r before seen from the air. 

The pa;·ty ~truck out on October 8 for Peten. searching for ruins 
who"e ~t·•wra I location \\'as known. The cities of Yaxha and .:\ akum 
wne picked up. then Tikal 'and L' axactun. and eastward to a s;nall 
ruin. pos~ihly Ill'\\', ,,·hich could be seen on the skyline. The plane was 
landed in I.akt• Pctt·n. where the ( ~uatemalan outpo~t to\\·n of Flores 
crowds an i:dand in the lake. and after a short rest rose to Hy southward 
m·er a va~t. Hat stretch of altcmating savanna and woodland, to\\·anl 
the northern tributaries of Pasion River. The night was spent on a 
little kn· miles out in the (~ulf of Honduras. 

On .the fourth dav. October g. the region inland from the coast 
between Belize anti (~oba \\'as surn·yed an:l t\\·o pre,·iousl~- unknown 
:\I a ,·a ruin:> discovered. one of \\' hich was said to be of considerable 
magnitude. Anothrr large site on·r which the plane passrd \\'as bclicwt! 
to be new. The night \\'as spent at Cozumellsland, where Pan American 
Ai n\·a,·s. Inc .. has a base. On the following morning the partv rcYis­
ited l.~oba to recheck ob~t'ITations and headed for Cuba, ?\'Iia~ni and 
home. 

\ Vhile Carnegie I n"ti tu tion scientists reportrd the value of the dis­
con·ries made on the trip to be great. the expedition \\·oulcl have b:?en 
considered successful if it did no more than call the attention of the 
\\'orld to the richness of the ~Iaya ci,·ilization, and educate the gcnrral 
public to a better under,;tanding of the arch~ologist's work in the region. 
Undeniably. Lindbergh's Hight accomplished this. It also demonstrated 
the possibilities of photographing um.-xplorrcl regions from the air to aid 
scientists in their search for undiscovered ruins. 

Alaskan Aerial Survey 

A power site of more than 20,000 horsepower was discovered in the 
Tongass National Forest, southeastern Alaska, by planes of the United 
State Navy Alaskan Aerial Survey, which mapped more than IO,ooo 
square miles of the little explored American territory. Four Loening 
(Pratt & vVhitney Wasps) amphibians were used by the Navy fliers 
to photograph and map the territory. 



q6 AIRCRAFT YEAR BOOK 

Flying from California ::'vlay 15 the expedition, headed by Lieutenant 
Commander Radford, spent the summer in completing a survey of the 
Tongass National Forest begun three years ago by a similar :'\a\·y 
aerial expedition. The forest con·rs practically all of southeastern 
Alaska which is the panhandle between Skagway and Ketchikan. The 
first expedition sun·eyed approximately Io,ooo square miles, and the 
second group completed about the same amount of territory in the 
national forest, and in addition about J,(X)O square miles outside the 
forest in Glacier Bay. About ),00(> square miles of the forest remain 
to be photographed from the air for map and resource-estimating pur-
poscs. . 

The great power site discovered was on the cast side of Taku Inlet 
ncar Greely Point. Lakes, streams and other important topographic 
features of the Tongass forest, the existence of which had not been 
known previously, were revealed by the survey. 

During the course of the Hight to and hom the sun·eved area and 
during the photographic flights over the forest, four plam·s ~f the expedi­
tion were tlown 8oo hours or about O-fO,(X)O miles. The flying was 
completed with but one forced landing, which occurred at Fresno, Calif., 
and no damage whatever was incurred. 

Before the aerial survey expedition began its work, none of the 
greater part of the land surface of southeastern Alaska had ever been 
surveyed. The shore lines of the islands and the mainland had been 
delineated, but farther inland the maps were largely blank, even within 
one mile of tidewater. 

The need for accurate maps of southeastern Alaska was considered 
imperative to the success of the mining, fishing, lumhning, power and 
industrial development of the territory. The extended investigation of 
timber and power resources made by the U. S. Navy expedition was 
made as a preliminary step to the establishment of the paper-making 

. industry in Alaska. The Tongass National Forest, according to the 
survey estimates, contains enough pulp timber to supply 25 per cent of 
the newsprint needs of the United States daily in perpetuity. The 
survey was made by the Navy Hiers in co-operation with the Geological 
Survey, Bureau of Public Roads and Forest Service. 

While the Alaskan survey was in progress two other Locning (Pratt 
& Whitney Wasps) amphibians, attached to the \Vest Indian Aerial 
Survey Expedition sponsored by the U. S. Navy, completed the photo­
graphing of a large section of Cuba's coast line for usc in the develop­
ment of new hydrographic maps. The two Navy expeditions furnished 
excellent examples of how airplanes can be used to advantage in carrying 
on scientific exploration and mapping. 
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T.oening a mphibi::Jn s of th e A laskan Ae ri a l Surv ey spot a hole throug h th e clouds 
as they hea d, into th e Oakland airport in California. 

Another 
cameras 
A. v.r. 
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M f\PPING f\L ASKA BY AIR 

important section of Alaska was m aJ>ped from the air with these 
of the Seco nd Alaskan Aerial Survey. Lieut. E. Burkett, Lt. Com. 
Radford and Lieut. R. J. vVhitehead, officers of the expedition 

are in the background. ' 
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Dominion Explorers, Ltd. 

Recognizing the value of aircraft for exploration purposes through 
minor scale operations in previous years, "big business" winged its way 
into the barren lands of northern Canada in search of precious metals, 
new water power sites, and oil in I 929. They found success but with 
it some of the same hardships that the "mushers" of another generation 
endured. 

Dominion Explorers, Ltd., a subsidiary of the Thayer Lindsey 
mining interests of Canada, organized a $2,000,000 expedition to push 
inside the Arctic Circle and determine the truth of fabulous gold 
deposits passed down through Indian legends. Capt. Charles Sutton. 
pilot for one of the company's planes, took delivery in ::\-larch on Fair­
child (Pratt & Whitney \Vasp) monoplanes to be used in the far 
north. He described some of the expedition's plans fur a survey of 
6o,ooo square miles in a fleet of planes. 

One plane demonstrated its ability to do as much work in a day. 
Sutton said, as a hundred prospectors using the old methods of canoe 
and pack. The prospecting planes fly over an area under survey with 
the expedition's chief geologist in the cabin. He marks promising rock 
formations on his map as he sees them from the air, and then has 
prospectors of the old school sent out in other planes to work the site. 
Five or six valuable gold claims were staked in this \\'ay. 

Radio brought regular reports of the expedition's activities back to 
the mining interests' headquarters in \Vinnipeg until the party pushed 
nort!Hvard from Baker Lake-2,000 miles north of \Vinnipeg. In t\\'o 
airplanes they sought a rich copper deposit described by prospectors of 
another generation. They left Baker Lake September S and \\·ere 1.10t 
heard from until November 4· During that time one of the greatest 
aerial rescue searches in history was organized, with a dozen planes 
combing the northern wastes on flights totaling I 2,000 miles. Col. C. 
D. H. McAlpine, president of Dominion Explorers, Ltd., and his party 
of seven finally reached the outpost at Cambridge Bay, within the Arctic 
Circle, and told one of the most thrilling stories of adventure, hardship 
and rescue ever to come out of the far north. 

Lost in the Arctic wilderness the two planes spent their gasoline 
supply in wandering flight and were forced to land. Slowly making 
their way back across snow and ice, the party scarcely escaped drowning 
when the ice in Dease Strait broke up, delaying their return. They 
reached Cambridge Bay November 8, and the extensive aerial search 
was ended. Planes refueled, they headed toward Winnipeg to end the 
year's adventures. The expedition plans to spend four years in the 
northern dominion. 
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Three Loening Amphibians (Pratt and Whitney Wasps) of the U. S. Navy Alasknn Survey Expedition ,fl y ove r -..J 

Twin Lake near Juneau, Alaska, during their investi g ation of Alaska's vast reso urces from the air. \0 
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Northern Aerial Minerals Exploration, Ltd. 

Another Canadian commercial company organized to carry on exten­
sive prospecting for minerals in ='l'orthern Canada, ='l'orthern Aerial 
l\!Iinerals Exploration, Ltd., continued the operations started in 1928, 
when the company Hew 100,000 miles without a single casualty to 
prospectors or loss of supplies. 

John E. Hammell, president of the company, reported the staking 
of five miles of iron ore claims on Belcher Island in Belcher Bay, said 
to be an extraordinarily rich deposit. Gasoline, oil and food were cached 
by the expedition at 20 bases and plans for extensive operations laid out. 
Planes were used for geological surveys anti for packing supplies anti 
prospectors from the nearest civilized outposts to the claims. 

Future Use of Aircraft 

The 1929 exploration flights took the use of airplanes as aids to 
scientific research out of the "novelty" field and demonstrated the possi­
bilities of mapping and exploring the world's "blind spots" from the air 
in a fraction of the time that man might hope to complete his work by 
ordinary methods. 

It opened up a new field of interest for scientist and pilot alike, and 
brought a new touch of romance to a field of study, rich in the lore 
of the past, but little regarded by the rising generation. 



CHAPTER XII 
MILITARY AVIATION 

P L N E of the · nited State _ military establi hment fl ew a distance 
equal to .1 ,9 - 5 times around the ,,·orld at the equ ator during 1929, 
shattering all pre' iou recor I fo r hour flo'' n b) militar) planes 

in a single yea r. All branches of the Army, Na, y and Marine Corps 
piled up a total of 46,9 I 8,88 5 mile flown. 

The Army Air Corps and Ai r Corps Rese rve fle" a total of 
27 ,405,790 miles, an increase of 7 859,340 miles more than 1928. The 
Navy and Marine Corps turned in logs for the yea r aggregating 
I 9,5 I 3,095 miles, an increase of 5 377 6os miles more than I928. 
Although thousands of landings and takeoffs '' ere made by N av} planes 
on aircraft carriers at sea and both services fl ew millions of miles in 
wing-to-wing fo rmations, diving, loopi ng and executing acrobatics neces­
sa ry only in military aviation more than a hal f million miles \\ere 
fl own for each fa ta lity reco rd ed during the yea r. It was a brilliant 
reco rd of perfo rmance, worthy of tribute to the high tvpe of personnel 
trained b) the milita ry services and the excellence of their equipment. 

The Five Year Program, approved by act of Congress in I926, 
required , at the conclusion of the seco nd increment, I ,23 7 regular officers. 
On June 30, I 929, th ere were I , I 43 officers commissioned and detailed 
in the Army A ir Corps. The second increment caHed for 220 reserve 
officers on extended ac tive duty with the A ir Corps. Though funds 
were available for the assignment of but I I O rese rve officers to extended 
active duty vvith tactical units of the Air Corps, I92 were ordered to 
duty. 

A survey m ade for the Assistant Secretary of Navy for Aeronautics 
revealed that the Navy and 1\ll arine Corps had 829 airplanes of their 
quota of I ,ooo planes authorized by the Five Year Program. 

"Naval aviation progress during the past year has continued to 
demonstrate the wisdom and soundness of the Navy's Five Year Build­
ing Program," Admiral lVloffett said in his report. "Progress toward 
the accomplishment of this program is continuing satisfactorily and it 
is important that this program be completed as authorized, on time and 
without material changes. 

"Developments of the past yea r also have conclusively shown the 
immense value of aircraft carriers and it is considered that the most 
important requirement of naval aviation at the present time is to secure 
as soon as possible the additional carriers necessary to give the Navy 

181 
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the authorized carrier parity of tonn age allowed und er th e Washington 
Limitation of Armament Treaty." 

Both F. Trubee Davison and David S. Inga lls- expe rienced f-liers 
themselves-carried out the duties of th eir ollices in a \\·ay that brought 
commendation from leade rs interes ted in the proper deve lopme nt of 
military av iation. IVlr. Daviso n continu ed as Ass istant Secreta ry of 

PERFECT FORMATIONS 
Precision flying rs routine work for fighting planes of the Battle Fleet seen 

over San Diego. 

War for Aeronautics, a position he has held since it was created in 
I 926, after President Hoover requested him to retain a place in the 
junior cabinet. Mr. Ingalls, the Navy's only ace in the World War 
and a flier of wide experience, was appointed Assistant Secretary of 
Navy for Aeronautics by President Hoover to succ,eed Edward P. 
Warner, ·who resigned to enter editorial work' in the aviation . field. 
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Martin torp edo and bombing pl::tn es (Pratt and \ Vhitney Hornets) In formation 
o\·er th e Ba ttl e Fleet 

PIERCING SMOKE SCREEN 

U.S.S. Lexington pierces an aerial smoke screen in winter maneuvers at Panama; 
planes on her deck waiting to take off. 
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Admiral l\!Ioffett was reappointed Chief of the avy's Bureau of 
Aeronautics vvh en his term expired soo n after President Hoo\ er \ as 
inaugurated in l\!Iarch. Admi ral Moffett built up and direc ted the 
fortunes of naval aviation since the Bureau of Ae ronaut ics was es tab­
lished in 192 I. l\!Iaj. Gen . J ames E . Fechet co ntin ued as Chief of 
the Army Air Corps, a position to which he was appointed upon th e 
retirement af M aj. Gen. Mason M. Patrick. 

CURTISS B-2 BOMBI NG PLANE 

Curti ss (z Curti ss Conquerors) Condor bomber is a veritable fortress of th e 
air, carrying heavy defen sive guns and a huge load of exp losives. It is the 

largest in use by the U. S. Army Air Corps. 

Army Air Corps Developments 

Experiments in extending the range of military planes, carried on 
during the year by the Army Air Corps, were successful and considered 
exceptionally significant in their influence upon tactical maneuvers. 

The year was opened with the breaking of all duration records for 
heavier-than-air craft when the Army transport "Question Mark" 
remained aloft I 50 hours. This flight and the commercial endurance 
refueling flights which followed it are reviewed in detail in the chapter 
on "Endurance Refueling Flights." The "Question Mark" flight led to 
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T he fir t P ursuit G roup f rom Se lfridge Field fl ying 111 form ation at the 
Na ti onal A ir Races, makin g letters "A C." 

1-IEI\DED FOR P A N AMA 

Capt. Ira Eaker flies over Kelly Field in the new Boeing Prz (Pratt and Whitney 
vVasp) on his speed trip to Panama. 
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other experiments by the Army A ir Corp: designed to carry out tactical 
missions with the aiel of refueling in th e air. During the extensive 
Air Corps ma1~euvers in Ohio in l\!Iay, a K eyston e bomber success full y 
carried out a bombing raid on New York City from Dayton, 0., with­
out touching its wheels to the ground on th e rou nd trip flight. 

Capt. Ross G. Hoyt's fli ght from New York to A laska and Capt. 
Ira C. Eaker's clash from Brownsv ill e, T ex., to Panama, re,·ie,,·ed in 
other chapters, were staged as further expe riments to dete rmine the 

CATAPULTED TO SEA 
Vought (Pra tt and vVhitney Wasp) Corsa ir being catapulted from one of 

the U. S. Navy ba ttleships while in maneuvers in Panama . 

. 
range of pursuit planes with the aiel of efficient ground refueling devices. 
These flights and others staged in the series of tests proved conclusively 
to the Army Air Corps chiefs that the range of bombers could be 
doubled through the aid of refueling in flight, and that the unusually 
high speed of these heavily laden planes threatened to enable them to 
outdistance their protecting pursuit planes. Experiments also were 
planned to test the capabilities of two-place pursuit planes. 

More than 200 planes were concentrated at Columbus and Dayton, 
0., during the Army Air Corps maneuvers in May. Tactical problems 
were carried out in a mythical war between two arm\es, represented by 
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P ASS I N REVIEW 

K eystone bombers ( t\\'in Pratt and \ iV hitn ey H orn ets) of th e Second Bombard­
ment G roup roa r ac ross th e fie ld in front of th e stands at th e Nationa l A ir R aces. 

AIR CORPS MANEUVERS 

Lieut. Odas Moon (left) and Lieut. Eugene Eubanks prepare to take off in a 
Keystone Bomber (twin Pratt and Whitney Hornet) on their sucessful non-stop 

bombing raid on New York City from Dayton, 0., during maneuvers. 
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units based at Columbus and Dayton. The maneuve r \\·e re th e most 
extensive carried out by the Air Corps during peace time and demon­
strated the value of aircraft as an arm of the national defense. 

Capt. A. W. Stevens of the Army Air Corps carried out ex tensive 
experiments in the deve lopment of super-cameras for long distance aerial 
photography. The results of his work in the Rocky mountains demon­
strated the practicability of photographing objects on the g round more 
than 2 00 miles away, invisible to the naked eye. 

Tables containing detailed information on th e strength of the Army 
Air Corps, equipment, fl ying time, planes and engines purchased during 

GIANT BOMBER 
General W. E. Gillmore, assistant chief of U. S. Army Air Corps, is dwarfed 
beside the huge Curti ss Condor (twin Curtiss Conquerors), with its 4,000 
pound demolition bomb beneath the fuselage. The bomb could ·wipe .out a 

"1-Yhole community with one strike. 

the year, appropriations, and other statistics are included in the Appendix. 
A complete directory of officers commanding the various branches and 
units in the Air Corps also is included. 

Navy Bureau of Aeronautics 

Naval aviation opened its year with the fleet's annual cruise in 
southern waters, participated in for the first time by the two aircraft 
carriers, Saratoga and Lexington. Approximately 28 5 airplanes were 
operated with the fleet during the year. Scouting, torpedo and bombing, 
observation and fighting planes were carried on the Lexington, Saratoga 
and Langley; and fighting and observation planes were operated from 



SEEING 200 MILES 
New U. S. Army Air Corps long-distance camera photographs mountains zoo miles di stant, totally invisible to the 
naked eye. Mt. St. Helens, Wash.; Mt. Washington, Ore.; Mt. Jefferson, Ore.; Mt. Rainier, \Vash.; Mt. H ood, 
Ore.; Mt. Adams, Wash.; and Three Sisters Mt., 0 re. (foreground) are grouped in tbis shot taken with 

500 millimeter lens. 
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catapults on the battleships, while each light c ruise r ca rried t,,-o obse r va­
tion planes. 

Together with the battl eshi ps a nd c ruise r pl a nes, pil ots f rom th e 
Lexington and Saratoga demonstra ted eve ry pos ible fo rm of offe nse 
against surface craft and shore bases du rin g th e Panama ma neuve rs. 
Torpedo planes deli ve red attacks through smoke ~c reen s, fi ghting planes 
attacked surface vesse ls and shore stations, w hil e r ad io-cqu ipp ·d obse rva ­
tion planes kept the ships co nsta ntl y in fa nned of a ll ph a. cs of t he " \\·a r. " 

SUPER-HU !Vl AN "EYE" 

Capt. A. W. Stevens (ri ght), w ith Li eut. J. D. Corkill e, usin g the ne\\" K-o 
camera, capable of photographi ng objects m ore than zoo miles distant. 

A night raid sent out by one of the carriers while she was ye t I 50 mil e;; 
off the coast of Panama, theoretica lly destroyed the locks of th e canal. 
Nearly a half million miles were flown by 247 planes in every kind 
of weather and other varying conditions without a single serious accident 
during the maneuvers. 

At the end of the year, the Navy had on hand or in production 
aircraft suitable for carrying out any mission w hich the forces afloat 
might be called upon to accomplish. Two new types of fighters were 
in production and a third type was under experimentation; deliveries 
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A NIG HT \TT \ CK 

A n A rmy A ir Corps photog ra pher flying over th e Battleship " V\ yomin g'' in 
Hampton R o:1ds, \ a., made this pi cture from 1,2oo f eet a ltitud e a t 9:30 o'clock 

:1t night. T he ship is s6o f eet long. 

TURNING NIGHT INTO DAY 
The use of night photography by the Army Air Corps was spectacularly demon­
strated on the eve of President Hoover's inauguration when Capt. A. W. Stevens 

took this view of the national capitol at IO o'clock. 
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were being mad e on a large o rde r of obse rva tion pl anes, w hile tn·o new 
experimental types w ere und er tes ts ; a mod ifica t io n of th e standa rd 
torpedo and bombing pl ane w as in prod uction and seve ra l experim ental 
types were being tes ted. D evelopment of a pa trol boa t prog ram, a long 

WING TO WI N G 

Boeing fighters (Pratt and Whitney Wasp) leave the aircraft earner and fly 
in perfect formation over Coronado, Cal. 

both monoplane and biplane lines, was proceeding satisfactorily. Fifty­
five of the biplane type known as the PN-12 were under contract, 
and a small production order had been placed for th e 111onoplane patrol 
boats similar to the XPY-I. 

To provide all types of planes with suitable power plants, aircraft 
engine development was stressed to obtain increased reliability along 
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Boeing fight ers (Pratt and ~ hitney \i\l asp) of the Battle Fleet 111 formation 
over San Diego, Cal. 

"HIGH Hi\TS" rvli\NEUVER 

Three planes of the Navy "High Hat" Squadron take off and maneuver tied 
together on west coast. 

14 
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with further reductions in weight, factors consid ered mand ato ry in the 
design and construction of nava l aircraft beca use of the limitations 
imposed by shipboard operating conditions. The a ircoo lcd engine, rang­
ing in power from 2 00 to 6oo horsepower, ,,·as standard in all t} pes 
of navy planes. 

The Marine D etachment in N ica ragua and th e Nava l Ae ria l Survey 
Detachment in Alaska provided a spectacular demonstra tion of how 
aircraft can be used . In . Tica ragua, six tri-moto red transport planes 
were m daily use transporting personnel, food , ammunition and othe r 
wpplies in eve ry kind of wea th er ove r wild countrv. The 11·o rk of 

COUNT TH EM 
More than 100 planes on the flight deck of the U. S.S. Saratoga, aircraft carrier, 

during maneuvers at Panama. 

the Alaska Survey planes is revie wed in the chapter on "Explorations 
by Air." 

Progress on the Navy's lighter-than-air program was marked by 
the beginning of actual construction. on the first of two new giant 
dirigibles, ZRS-4 a'nd ZRS-5, and the completion of the metal clad 
airship, ZMC-2. The achievements in airship development and the 
navy's part in the program is considered m the chapter on "Airship 
Development." 

Tables containing detailed information on the strength of the Navy 
and Marine Corps aviation units, their equipment, flying time, planes 
and engines delivered from contractors during the year, appropriations, 
and a directory of commanding personnel is included in the Appendix. 



CH~-\.PTER XIII 
GOVERNMENT CIVIL AVIATION 

!~CREASED activity in aviation during 1929 heaped new burdens 
upon the Aeronautics Branch of the Department of Commerce, 
but the Gm·ernment kept pace and continued to be a prime factor 

in stimulating public confidence in a\·iation. The efficiency with which 
Government officials continued their program for the promotion and 
regulation of ci,·il aeronautics under the Air Commerce Act of 1926 
brought a measure of go\·ermnental protection to users of air transport 
found no other place in the ,,·orld. The Aeronautics Branch, by provid­
ing airworthy aircraft, competent pilots, adequate airways and standard 
air traffic rules, was insuring the protection of the flying public. 

Pnder the leadership of :\Iaj. Clarence :\I. Young and YVilliam P. 
:\'IacCracken the Aeronautics Branch expanded its facilities within the 
limits of appropriations to care for the increased burdens. :Major Young 
succeeded :\1r. ~HacCracken as Assistant Secretary of Commerce for 
Aeronautics October I, when the latter resigned to enter the aircraft 
industry after he had served in the President's junior cabinet since the 
formation of the Aeronautics Branch in 1926. lVIajor Young had been 
Director of Aeronautics in immediate charge of the branch since it 
was formed and had the background, training and experience necessary 
to carry on the work without interruption. He served with the Ameri­
can air force in Italy during the 'Vorld 'Var and maintained his active 
qualification as a pilot, flying his own plane on government business 
to all parts of the country. Early in 1929 he made an extensive tour 
of Europe for the government, flying an American airplane which he 
transported with him. 

Col. Harry H. Blee, who had served as chief of the division of 
airports and aeronautic information, was made Director of Aeronautic 
Development. Gilbert G. Budwig, who had been chief of the inspec­
tion section, was appointed Director of Licensing and Inspection. The 
two new directors shared the duties formerly held by Major Young 
under the reorganization arrangement.* 

The work of the Aeronautics Branch included: inspection and 
licensing of aircraft; examination and licensing of pilots; identification 
of aircraft; establishment and enforcement of air traffic rules and regula­
tions; investigation of aircraft accidents; establishment and maintenance 

*Complete directory of officers of the Department of Commerce, Aeronautics Branch 
included in the Appendix. ' 
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of civil airways; equipment of airways with intermediate landing flclds, 
beacon lights, radio apparatus and other aids to aerial n:n·igation; main­
tenance of a comprehensive air\\·ays \\"eather sen·ice; charting of airways; 
publication of air maps; conduct of scientific research; rating of !lying 
schools; publication of air commerce bulletins; encouragement of munic­
ipal airport construction; rating of airports, and the collection and 
dissemination of air commerce information. 

The rating of flying schools'~ was a new duty added to an already 
lengthy list through an amendment to Air Commerce Act of I 926 
passed February 28, 1929. It gave the Secretary of Commerce power to 
examine and rate civilian Hying schools giving instruction in Hying 
upon the request of the owners or representatives of the schools. The 
importance and value of this work in raising the standards of flying 
schools is discussed in greater detail in the chapter on "Aerial Sen·ice." 

Plans for rating all airports in the United States on the basis of 
their facilities were forwarded another step during the year when 
inspectors began the actual work of examining ports which had applied 
for ratings. A list of airports and their ratings was to be published 
early in I930 as the work progressed. 

Perhaps the heaviest portion of the new burdens fell upon the 
section charged with inspection and licensing of aircraft, pilots and 
equipment. New students planning to take flying instruction heaped 
more than I 2,000 requests for student permits on the section. The 
section had issued 29,000 student permits since it began its work in 
I 926. More than 4,000 pilots were licensed during the year, bringing 
the total licensed to 9,+72. A total of 3,02 I mechanics were licensed 
to raise the total to 7, .. 1.0+. Aircraft licenses were issued on 2,+90 
planes, making a total of 6,6+6 in force, while 3,060 others. were 
identified. 

Two hundred and eighty-two airplanes had received approved type 
certiflcates at the close of I 929, while I 57 had been approved for license 
without requiring an approved type certificate. t Thirty-five engines 
had received approved type certificates and I I others were approved 
without certificates. Fourteen foreign engines had been approved with­
out issuing certificates, and 134 propellers had been approved with cer­
tificates after exhaustive engineering tests to insure their airworthiness. 

The work of the medical section, charged with examining pilots and 
students to determine their physical fitness to fly airplanes, increased 
more than 250 per cent during the year. More than 30,000 physical 
examinations were given by the corps of physicians associated with the 

*List of approved flying schools in A]Jpendix. 
tComplete list of approved type certificates for airplanes, engines, propellers and 

pontoons included in Appendix. 
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m ed ica l section in all parts of the country and the proper forms filed 
in \ 1\ a hington. The number of medical examiners " ·as increased from 
366 to more than 700 to ca re for the hea\·y burdens imposed upon the 
sec tion. <~< 

The prog re s mad e by the a im·ays and airports divisions in building 
up a nation"·ide net\\·o rk of ci \·il air\\·ays \\·ith adequate landing facilities, 
and the "·ork of the Y\ eather Bureau \Yhich has been co-ordinated with 

COLLIER TROPHY AWARDED 

President Coolidge presents famous trophy to Aeronautics Branch of the Depart­
ment of Commerce for meritorious work. (Left to Right) President Coolidge, 
Maj. Clarence Young, Senator Hiram Bingham, Dr. G. M. Lewis, and 

'William P. MacCracken. 

these divisions, is reviewed in the chapter on "Airports and Airways." 
While appropriations of the Aeronautics Branch during the fiscal 

year I 929 increased only 45 per cent over the previous year, the burdens 
of increased work were doubled. Realizing that the next year may mean 
another doubling of these burdens, lVIajor Young requested increased 
appropriations .which would remove the handicaps of inadequate equip-

*Complete list of med ica l examin ers for pilots incluclecl in the Appendix. 
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ment and insufficient personnel. The request was made in his annual 
report to the Secretary of Commerce. 

Notwithstanding the possible handicaps of inadequate appropriations, 
the Aeronautics Branch carried on its work creditably and continued 
to make a major contribution to the development of civil aeronautics. 
Close co-operation with the industry was maintained on all questions 
of regulation arising, and a profitable liaison built up between the Aero­
nautics Branch and the industry's trade association, the Aeronautical 
Chamber of Commerce. 

National Advisory Committee for Aeronautics 

An extensive program of research investigation based upon problems 
presented to it by the Army, Navy and commercial industry was carried 
on by the National Advisory Committee for Aeronautics at its Langley 
Field, Va., laboratories. The committee's Fourth Annual Aircraft 
Engineering Research Conference was held l\i!ay I 5 at Langley Field 
to review the work of the past year and outline a new research program 
for the new year. 

Considerable attention was focused on the problems of aerodynamic 
safety, and a series of research projects were carried out in the wind 
tunnels at Langley Field. The possibility of developing an airfoil having 
a flat-top lift curve as a means of preventing accidental stalls in landing 
or taking-off was considered in the experiments. Other research problems 
included studies of autorotation, icc formation, slots and flaps, landing 
gear loads, pressure distribution on control surfaces and spinnin~. 

The committee made the results of its investigations available to the 
industry through technical reports and notes. Aircraft Circulars, describ­
ing interesting foreign planes, and Technical Memoranda, providing 
translations of valuable foreign technical articles, also were issued by the 
committee to everyone interested.* 

Technical aspects of some of the most important research investiga­
tions carried by the Committee are considered in the chapter on 
"Trends in Design." 

Patents and Design Board 

The Aeronautical Patents and Design Board, created to inquire into 
the value and possible use by the government of aeronautical inventions 
submitted to it, considered several hundred designs passed on to it by 
the National Advisory Committee for Aeronautics. 

*Complete list of J>Ublications of the National Advisory Committee for Aeronautics 
with directory of its officers included in the Appendix. 
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The A' istant Sec retarie- fo r Aeronau tic in the D epartments of 
\i\ ar , Na,·y and Commerce \\"ere members of the board. Assistance 
of the N ational Ad ,-i_ory Committee in eliminati ng the least valuable 
in Ye ntions lc se ned the burden fo rmerly imposed upon th e board. 

United States Coast Guard 

1 he Coast Guard maintained it em iable record of thousands of 
rnil e fl o,,·n \Y ithout a single fo rced landi ng. The fi ve airplanes operated 

OFF THE LEXI NGTO N 
Vought Corsa ir (Pratt a nd \Vhitney \i\T asp) t aking off the fli ght deck of the 

U. S.S. Lexington, aircra ft ca rri er. 

by the Coast Guard were used in scouting vast areas off the shore, 
averaging 100 miles but occasionally extending as far as 350 miles out. 

A new plan des igned to have every Coast Guard station along the 
coast serve as a checking station for airplanes was put into execution 
during the year with sat isfac tory results. The system served as a 
combined observation and message relay service. As an airplane bound 
along an established coastal airway passed a Coast Guard station, the 
man on duty telephoned a description of the plane to the next station. 
If the plane _was not sig~t~d within a reasonable length of time, a tele-
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phone call \Yas sent back and an immediate sea rch started. F ifteen 
stations from Charleston, S. C., to Rockaway, N . Y., \\·e re named as 
checking stations. 

The Coa~t Guard planes responded to many calls to sea rch for lost , 
stolen or overdue vessels, and \\"ere particularl y acti\·e in se izures of 
vessels attempting to smuggle contraband into the U nited States. 

WITH FLEET ON MANEUVERS 
Planes aboard a U. S. Navy aircraft carrier with the fleet on winter 

maneuvers at Panama. 

Helium Board 

The Helium Board continued to act as the co-ordinating and advisory 
body of the Army, Navy and Bureau of Mines departments interested 
in the non-inflammable lifting gas used by lighter-than-air craft. Repre­
sentatives of each department were on the board, while actual control 
and production of helium remained in the hands of the Bureau of Mines. 

During 1929 approximately 5,557,000 cubic feet of helium was 
produced at the Amarillo, Tex., plant maintained by the government. 
All of the helium produced was used or held in reserve by the Army 
and Navy. New apparatus installed in the plant made possible marked 
economies in production of the .gas. 
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Discove n · of the riche. t natural deposit of helium the world has 
e \·e r known \\·as ann ounced l\Iay 3 by the H elium Company of Louis­
ville , K } . The deposit \\·as reported so rich that the H elium Board 
anticipated a revolutiona ry inAucncc on the development of dirig ibles 
in the nited States. F iftee n thousa nd a ·res of the gas we re discovered 
in th e Sinbad area nca r Go\·ernment Helium Re ·eiTe N o. I , Colo rado. 

Since th e A ma rill o phlllt was in prod uction on gas fo r the Army 
a nd NaYv, th e H elium Company \\·a to operate th e Sinbad field for 
commercial purposes. The deposits \\-otdd be taken 0\·er by the Gove rn­
ment only in case of a na tural emerg ' ncy. 

FO R AN TI-AIR CRAFT 
N ew ty pe g lider target attached to an army obse rvation plane preparatory to 

t a kin g off on m a neuve rs. 

The Aeronautical Board 

C ontinuing its important wo rk of eliminating the possibilities of 
duplication of effort in the Army A ir Corps and Navy Bureau of Aero­
nautics, the Aeronautical Board brought about a greater degree of 
co-ordination between the services. 

The board prevented competition in the procurement of material 
wh en the chiefs of the two services were unable to agree on procure­
ment. It also ascertained, before arranging to purchase aircraft, whether 
equipment of the type desired could be obtained from the other service. 

Board of Surveys and Maps 

The Board of Surveys and Maps co-ordinated all m ap-making and 
surveying activities of the gove rnment, investigating the needs for new 
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maps and settling questions so far as possible when duplication of effort 
was threatened. 

The work of preparing air maps was dele!?;ated to the U. S. Coast 
and Geodetic Survey und er the Air Commerce Act of 1926. Fifteen 

AWAITING STARTER'S SIGNAL 
Associated Press. 

Some of the r8 starters in the University of Pittsburgh stadium for the 
N a tiona I Elimination Balloon Race. 

maps, g1vmg detailed information to pilots planning to fly the major 
airways, ·were issued by the end of 1929, and 27 other projects were 
under way.''' Plans for preparing sectional maps rather than strip maps 
of the airways alone were under way, with the first sectional maps due 
to be issued in 1930. 

*Complete list of airway strip maps in Appendix. 



CHAPTER XIV 
AIRPORTS AND AIRWAYS 

K IERICA::-\ airways in operation at the close of I929, if placed 
end to end, would have extended one and a half times around 
the world at the equator. Almo~t one-third of this great aerial 

highn·ay was lighted for 2-t- hour transport operations, setting a pace 
unequaled by any nation in the "·orld. 

Sixty-two airways n·ithin the boundaries of the United States pro­
vided a network of 25,197 miles-more than the circumference of the 
earth-and linked practically e\-cry city ,,·ith a population over 100,000 

as well as scores of towns less populous. Fifteen foreign airways, flown 
hy American transport planes, added I r ,5-t- I miles to the total routes 
deHloped. 

Along 30 of the principal domestic airways, I 0.358 miles were 
lighted adequately to permit 2-t- hour operations for mail, express and 
passenger planes.* The lighted "boulevard of the sky" extended from 
the Atlantic to the Pacific, along both coasts and through the great 
::\Iississippi \'alley to provide night sen·ice between cities where over­
night hops were considered an economic advantage in the transportation 
of mail, express and passengers. 

Equipment along the principal airways included 277 lighted inter­
mediate landing fields ,,·ith 1.352 rotating beacons or flashing beacon 
lights. Nearly 2,000 additional miles of airways were under contract 
for night lighting equipment.* Forty-six upper air observers and 207 

weather reporting stations disseminated information to pilots and pro­
vided radio telegraph, radio telephone, land telephone and radio beacon 
direction service to insure the safety of operations. 

\Vhile the Aeronautics Branch of the Department of Commerce, 
charged with the equipment and maintenance of all airways, forwarded 
this program during the year, municipalities and private interests turned 
an attentive ear toward the needs of transport operators and aided in 
the development of adequate ground facilities. They recognized that 
while aircraft uses the air as its medium for navigation, aviation can 
advance only so fast as the ground facilities-airports and airways-are 
properly develop~d. Mindful of the flow of traffic to those cities which 
provided facilities for the railroads in their early days, municipal cham­
bers of commerce and civic organizations backed the movement for 
municipally owned ports. 

*Complete airway marking and lighting table in Appendix. 
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Municipalities owned ++8 of the I ,527 existing airports in the 
United States. This indicated the dC\·elopment of 34 new municipal 
airports during the year, but did not present a complete picture of the 
year's progress in the field of municipal airport building. New equip­
ment was added, lighting facilities prO\·ided, or the size of the field 
increased in almost every city, town and village owning and operating 
an airport. There were almost t\\·ice as many municipal airports in 
I929 as there were two years before. 

Possibly no single factor had a greater influence on the co-ordination 
of effort in the field of airport building than the forum for exchange 
of ideas and experiences prO\·ided through the national and regional 
meetings of the Airport Section of the Aeronautical Chamber of Com­
merce of America. Five meetings held in wide I y separated sections of 
the country served to bring engineers, architects, city officials, airport 
managers and others concerned \\·ith airport development together for 
an exchange of data on airport design, construction and management. 

The National Convention of the Airport Section, l\1ay I 5 to I 7, 
in Cleveland, Ohio, brought more than 300 persons charged with air­
port construction and management throughout the country together 
for the first time. The minutes of the meeting and records of the 
papers read constitute a compendium of thought and experience on 
airport development from the best minds in the field. Regional meet­
ings at Boston, September 2 I ; Atlanta, October I 4; Los Angeles, 
November 7 to 9; and Bridgeport, December I6, served to bring 300 

other engineers, architects and airport executives together to consider 
the problems of co-ordinating airport building programs within their 
particular section. 

Airport managers in cities of IOo,ooo persons attending the national 
and regional conventions estimated that they must build their ports to 
care for a traffic of at least IOO planes a day if they arc to meet the 
demands of aviation expansion within the next five years. The Airport 
Section, with Maj. Clarence l\1. Knox as its chairman, continued the 
work discussed at the conventions through constant contact with members 
in all parts of the country and through recommendations by the Depart­
ment of Commerce. 

Commercial interests devoted greater attention to the development 
of airports during I 929, and several large corporations were formed 
for the sole purpose of constructing adequate land and seaplane bases 
near the principal cities from coast to coast. New York Air Terminals, 
Inc., and the Curtiss-Wright Airports Corporation, both subsidiaries 
of the Curtiss-Wright Corporation with William F. Carey as their 
president, were organized during the year to carry out a gigantic pro­
gram of airport development throughout the country. United Airports 
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SPOKA NE A IRP ORT 

Improve ments on th e a irport at Spokane, VVa sh. , h aYe mad e it one of th e best 
ertuipped in the co untry. 

AIRPORT CLUBHOUSE 
Reception room nf the well-furnished Montgomery Airport Clubhouse at 

Montgomery, Ala. 
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Company of California, Ltd., a division of the United Aircraft and 
Transport Corporation, was formed to develop a new airport at Bur­
bank, Calif., and operate the Hartford, Conn., port used by Pratt & 
Whitney Aircraft Corporation, with possible plans for other develop­
ments later. Fairfax Airports, Inc., an interest of 'Vood Brothers, 
developed a new port at Kansas City, Kan., and included several other 
midwestern projects in its program. 

Transcontinental Air Transport, Inc., and 'Vestern Air Express, 
two of the principal transport operators, also undertook to develop their 
own ports where municipal or public facilities were not available, in­
cluding weather reporting systems, radio communication and lighted 
airways. 

Besides 446 municipal airports and +70 commercial fields, there 
were 526 Department of Commerce intermediate landing fields and 
marked auxiliary fields along the nation's airways. Sixty-eight army 
airdromes, I 4 naval air stations and three unclassified fields raised the 
total airports in usc to I ,527. * This represented an increase of 303 
over 1928, and 625 more than I927. The Department of Commerce 
reported I ,353 additional airports proposed for construction in I 930. 

California continued to lead all other states in the number of air­
ports with I 54. Texas had IOI; Pennsylvania, 85; Ohio, 76; Illinois, 
67; New York, s6; Oklahoma, so; Iowa, 45; Michigan ++; and 
Florida, 4 I. 

Oakland Municipal Airport, Grand Central Air Terminal at Glen­
dale, Los Angeles Metropolitan Airport, Alameda Airport, San Mateo 
Airport and the Los Angeles l\!Iunicipal Airport were representative of 
the general development in California. 

A 37 room hotel, with a restaurant capable of serving I 85 persons 
at one time, was completed at the Oakland Municipal Airport. A 
channel 300 feet wide and 16 feet deep was dredged direct to the airport 
from the deep waters of San Francisco Bay and a dock constructed at 
the airport terminus of the channel. A new building, combining hangar 
facilities with administrative offices for air line operators, was added to 
four in use, and the field drained to provide an operating area 4,500 
feet long and from 2,500 to I ,8oo feet wide. 

Eighty-five thousand landings were made on the Oakland port dur­
ing the year; 4,000 air transport passengers handled ; 4 7 ,ooo aerial 
service passengers carried from it; I s,ooo hours of student instruction 
given; 780,000 pounds of mail and 8,500 pounds of express handled. 
Five transport operators, I I aerial service operators, and several flying 
clubs used the field, which was fully equipped for night flying. 

*Complete list of airports and landing fields in Appendix. 
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CALIFORNIA PORT . 

Grand Central Air Terminal , a Curti ss-\Vright airport, at Glendale, Cal., 
western terminus of seve ral transport lines. 

INDIAN MODE 

Interior of the Transcontinental Air Transport, Inc., passenger station at 
Albuquerque, N. M., is decorated in an Indian motif. 
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Grand Central Air 1 erminal at Glendale, Calif., a Curtis:; -\i\ right 
port, added a ne\\" passenger station and administration building as 
well as new hangars. The field was completely equipped for night 
flying and included all communication facilities and fi ve huge hangars. 

Three new factori es, four hangars and three oil service stations were 
added to the Los Angeles l\ll etropolitan Airport during the year, \\ ith 
all facilities for night Hying, communication and repaij·s· available. 
Seventy thousand landings were made on the field during the year, 
with 4,307 hours of student instruction alone reported. 

NEW UNITED AIRPORT 

The new $z,soo,uoo air terminal at Burbank, Cal., being developed by a divi sion 
of the United Aircraft and Tran sport Corporation, se rves as the Los Angeles 

terminus of the Boeing system. 

The Alameda Airport at Alameda, Calif., a Curtiss-Wright port, 
had complete night lighting facilities, repair shops, two hangars and a 
passenger restaurant. Telegraph and radio were to be installed on 
the 250-acre field. 

On the Los Angeles Municipal Airport a take-off strip 2,100 feet 
long and 100 feet wide was constructed of decomposed granite and 
asphalt rolled hard. The same surfacing was used for roadways to the 
field, and an auto park with curbing provided. Landscaping around all 
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ROOSEVELT FIELD AT N IGHT 

Famous New York airport on Long I sland thro\vs a stron g fl ood of li ght 
from its Sperry-AGA equipment on a Department of Commerce plane several 

hundred feet di stant. 

"ON THE DOTTED LINE" 
A night view from the air of the Grosse lie Airport near Detroit equipped with 
the Donaldson automatic lighting system, which provides a "dotted line" of 
lights buried in the ground for the pilot to land upon. The lighted runways 

a re controlled automatically by a wind vane. 
15 



210 AIRCRAFT YEAR BOOK 

buildings was completed. Approximately 50,000 landings \\·ere made 
on the port during the yea r. 

In Colorado, Denver completed a new municipal airport, dedicated 
in October, consisting of 630 acres and equ ipped for night fl ying and 
repairs. One hangar and an administration building with passenger 
handling facilities were completed. 

In Connecticut, both the Bridgeport Airport and Hartford's IVIunic­
ipal Airport, Brainard Field, were eq uipped for night flying and had 

OIL R UNWAY 

East Beach Naval Air Station at San Diego, Cal., showing the construction 
of a new oil runway. 

complete facilities for transport and aerial service operations. A new 
administration building was added to the Hartford port, ·which had six 
hangars. 

In Florida, Miami completed a new municipal dirigible field, one of 
the first in the country, equipped with a 3,000-foot runway, steel 
hangar, restaurant and swimming pool. On the Miami Municipal 
Airport rolled rock runways were widened, additional acreage sodded, 
a weather bureau installed and construction started on a $so,ooo 
passenger terminal. New hangars, ramps and passenger facilities were 
provided at the Miami Seaplane Base, also municipally owned. Curtiss-
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right F lying Se rvice had de\·e loped a pri va te seaplane base and Pan 
America n , \in\·ays, Inc., continued th e improvement of its private pas­
se nge r terminal. 

In Illinois, Chicago's lVIunicipal A irport kept its record for exten­
sive m ajor operations, repo rting +5,3 +0 landings ; I 8,397 air transport 
pa- enge rs ; I 9,2 I 6 passengers in non-scheduled pl anes ; 3,065 ,573 pounds 
of rnail and 59, 581 pounds of express handl ed. A new administration 
building and two new hangars \\·ere add ed. It \\·as equipped for 24 hour 

CENTRAL AIRPORT 
New Philadelphia-Camden airport, showing take-off and landing strips designed 

and constructed by the Airport D evelopment and Construction Company. 

operations, -..vith complete shop facilities. At the Pal-\Vaukee Airport, 
privately owned, complete night lighting equipment was installed, aprons 
constructed, and repair and drainage facilities extended. Newspapers 
aggregating 108,ooo pounds were flown from the field during the year. 
Reynolds Airport, a Curtiss-Wright port near Chicago, was completed 
and dedicated late in the year. It vvas fully equipped with lighting 
facilities, repair shops, hangars and passenger conveniences for a first 
class port. 

In Kansas and Missouri, Fairfax Airports, Inc., was active in 
developing new fields at Kansas City, Kan., Atchison, Kan., Weston, 



212 AIRCRAFT YEAR BOOK 

1\!Io., and St. J oseph , IVIo. The F airfax Airport at K;111sas Ci ty , KarL , 
was in full operation at the end of the year, while co nsid e rable develop­
ment work in 1930 was pl anned for th e other three ports. The mil e 
square Vi,Tichita IVI unicipal Airport add ed two hanga rs, floodlights, 
beacons, boundary lights, grading, tax i strips, fences and communication 
facilities. 

In Kentucky, Bowman Field at Louisv ill e add ed a $30,0 00 adminis­
tration building, new $55,000 hangars and parking space for 3,000 

F f\IRFf\X AIRPORT 

D eveloped by VVoods Brothers, th e Fairfax Airport at Kansas C ity , KJn., is used 
by U niversal Air Lines 011 its transcontin ental se rvice. 

automobiles. In Louisiana, a new administration building, shops and 
four 3,000 foot runways we.-e completed in New Orleans on the Menefee 
Airport of Southern Air Transport, Inc., while work went ahead on 
the new field at Shreveport for which $300,000 was voted in May. 
The Shreveport field, located in a horseshoe bend of the Red River, was 
to become the home of the U. S. Air Corps Third Attack Wing, which 
plans a $6,soo,ooo construction program. 

In Maryland, two new airport projects were under way in Balti­
more, one a municipal venture and the other a Curtiss-Wright airport. 
Logan Field, with six hangars and night Hying facilities, continued to 
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THE Ll ~E I N LOS ANGELES 
T he nc"· Los A nge les Me tropolitan A irport , shO\\"ing th e admini strati on building 

in th e backg round \\"i th a doze n plan es on th e lin e. 

r . • • 

INTERNATIONAL AIRPORT 
Following the lin es of Spanish design, the International Airport a t Brownsv ill e, 

Tex., is well equipped to handle passengers. 
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be the center of operations, while construction, fill and drainage of 
the new municipal airport were under way. The Curtiss-,i\lright Airport 
has two hangars on a 260 acre tract, with night lighting and restaurant 
facilities under construction. 

In 1\!Iassachusctts, the ports at Boston, Agawam and :\Tarlboro pro­
vided a representative and interesting example of N cw England develop­
ment. The Bowles Agawam Airport, a commercial project, saw 300 
acres in a triangle cleared, drained and graded for usc, with fireproof 
hangars completed late in the year. :Macadam take-off strips were 
finished, while night flying facilities were to be installed by June, I9JO. 
Nine hangars were in usc on the Boston IVIunicipal Airport, five of 
them being built during the year at a cost of $soo,ooo. New flood­
lights and a $200,000 administration building also were completed in 
I929. At Marlboro, landing areas were smoothed and sodded and 
fences erected, but night lighting equipment had not yet been installed. 

In Michigan, the Detroit City Airport, Grosse lie Airport, 'Ford 
Airport and the Pontiac :Municipal Airport provided a glimpse of rep­
resentative development in that section. The Detroit City Airport, the 
new municipally owned field, built two hangars, one capable of housing 
I 7 5 airplanes and costing $I ,ooo,ooo, and the other of I 2 plane capacity 
built at a cost of $ss,ooo. Half million yards of fill were put in, 
asphalt and concrete runways 100 feet wide and costing $250,000 con­
structed, and 17 miles of drain tile installed. Night lighting equip­
ment was under contract, "·ith full operation scheduled for 1930. New 
buildings and field facilities were added at the Ford Airport, which 
handled the major share of Detroit transport operations during the year. 

The Grosse lie Airport, a division of Detroit Aircraft Corporation, 
saw the installation of the first automatic night lighting equipment under 
the Donaldson patented design of Airport Lighting, Inc. The runways, 
lighted by beams buried in the ground and controlled automatically by 
a wind vane, provided a "dotted line" for pilots to follow in landing. 
The project was watched with interest by engineers and airport execu­
tives. The Pontiac Municipal Airport added to its equipment and 
facilities to care for increased traffic. 

In Minnesota, St. Paul and Minneapolis increased their facilities 
to meet a greater volume of traffic. St. Paul completed the expenditure 
of $6oo,ooo on its municipal port, with $2oo,ooo available for further 
improvements. An additional 298 acres were to be developed for sea­
plane base, when present work on the 300 acre landing field is com­
pleted. Construction on a new $90,000 hangar was started and $8o,ooo 
authorized by the city for another additional hangar. Grading, run­
ways and lighting facilities were improved during the year. 

In New Jersey, New York Air Terminals, Inc., took over the 
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\VINNING 1\IRPORT DESIGN 
Modern metropolitan airport as conceived by two Los Angeles architects, who 
won first prize in the airport design competition sponsored by Lehigh Portland 

Cement Company. 
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ope ration of H adl ey F ield and compl eted the maj or po rtion o f the fill 
for the ne\v $ Io,ooo,ooo Seca ucus A irport on th e H ackensack lVI eadO\n, 
while Central Airport at Camden ,,·as deve loped to se r ve Philadelphi a 
and Camden. A swimming poo l and complete recrea tional fac ilities 
were included on the Central A irport as a fea ture expec ted to be adopted 
generally by other airports. T \\·o ha nga rs \\·e re compl eted , complete 
lighting installed , take-off strips and apro11s la id , and th e fi eld put into 
operation. F ull night lighting equipment and tra nsport fac ilities \\ ere 
provid ed at th e New a rk lVIetropolitan A irport , owned by th e city of 
New a rk. An elevated high way lead ing direc tl y from th e airpo r t I 1 

miles to th e H oll and Tunnel, connecting New J ersey w ith New Yo rk , 
\\·as opened. The Newa rk po rt reported 28,ooo landings, 6,000 tra ns­
port passenge rs, I 7 ,ooo ae ri al service passengers, 482,00 pound s of 
mail a nd 2,000 pound s of express. T he Essex A irport a t C aldwell , 
N . J., a Curtiss-\tV right port , had one hanga r completed and night 
Aying equipment w as being installed. 

In N ew Y ork, R ooseve lt F ield and Vall ey Stream A irport prov id ed 
interesting deve lopments in the metropolitan distric t , ~v hile Albany, 
E lmira, Schenectad y and U tica \\·ere representati ve of up-state progress. 
Roosevelt Field , a di vision of th e Av iation Co rporation, improved an 
additional area, constru cted eight new fireproo f ·hangars with concrete 
aprons, and laid pl a ns for building a new administration building, 
restaurant, g round school buil d ing, dormitories a nd an apartment hotel 
in 1930. Its m anage r reported 25,000 landings in 1929 with 1-5,000 
passengers ca r r ied in ae rial se r vice operations. Three hanga rs w ere 
completed on the new 320 ac re C urtiss-W right V alley Stream A irport 
on Long I sland, with lighting and repair faciliti es. Future plans em­
brace the construction of nine hangars, a hotel a nd dormitories. 

Albany inco rporated a wea ther sta tion, receiving reports from 29 
Ne w Y ork cities , one in New J ersey, M ontrea l and M assachuse tts. 
A vail able landing space w as ex tended and a new hangar constru cted on 
the E lmira Airport , operated by General Aviation Company, a division­
of Eas tern A eronautical Corporat ion. G rading w as completed fo r the 
Schenectady Airport, a private field, w ith two hangars, administration 
building and m achine shop on a I 95 acre tract. In Utica , the municipal 
airpor t put 140 ac res in excellent condition for all w ay landing purposes, 
lighted the fi eld, installed new fueling equipment and built a new hangar. 

In Ohio, Port C olumbus, Cleveland l\1unicipal Airport, H errick 
Airport, Lunken Field and Thompson Airport at Lima w ere repre­
sentative of th e prog ress made. Port C olumbus was developed by th e 
City of Columbus from an $8oo,ooo bond issue and used as the eas tern 
terminus of Transcontinental A ir Transport, Inc. The proj ect was 
started in April and operations were under w ay in July as construction 
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NEVV P ORT F OR C HICAGO 

R eyn olds A irport, a ne\v Curti ss-\'Vri ght airp ort, at Chicago, Ill. , built a t a 
cost of $3,ooo,ooo. 

OAKLAND AIRPORT HOTEL 

Lobby of the Airport Inn on the field at Oakland, Cal., built at a cost 
of $ss,ooo. 
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went ahead in record time. Three hangars, costing $IOO,OOO each, two 
runways of asphalt macadam costing $120,000, a $65.000 administration 
building, $90,000 railroad train sheds, $75,000 drainage project, $-t-o,ooo 
lighting equipment and grading were completed. K ew hangars and an 
administration building "·ere completed on the 1,000 acre Cleveland 
Municipal Airport, with an additional acreage made available for 
landings. 

Lunken Field at Cincinnati, municipally owned, saw the erection 
of three new hangars, 3oo,ooo yards of grading, new streets and night 
lighting equipment completed. Herrick Airport at CJe,·eland, another 
Curtiss-Wright project, was started with plans for installing night 
lighting equipment, repair shops and hangars. Dirt and cinder runways 
were improved on the Thompson Airport at Lima, a -t-O acre privately 
owned field. 

In Oklahoma, Tulsa added three new steel hangars, a concrete taxi 
strip, seven electric gasoline pumps, a barber shop and restaurant to its 
municipal airport. 

In Pennsylvania, the Philadelphia :Municipal Airport, Pittsburgh­
Greensburg Airport and Bettis Airport were examples of the trend in 
construction. The Pittsburgh-Greensburg Airport, owned by the l\tlain 
Aeronautics Company of Pittsburgh, completed the de,·elopment of 200 
acres on a 7 I 2 acre tract and opened it in· September with complete 
operating and passenger facilities. Work had not been started on night 
lighting, although an appropriation had been provided. Two. hangars 
were constructed on the Bettis Airport at Pittsburgh, a Curtiss-Wright 
project, involving a ISS acre tract. Plans included equipment for night 
flying and repair facilities. Four hangars and complete repair facilities 
were provided on the 105 acre Philadelphia l\1unicipal Airport. 

In Rhode Island, the privately owned Providence Airport extended 
its runways, installed a drainage system and built a new hangar. 

In Texas, the municipal airports at Beaumont and Brownsville and 
the Curtiss-Wright port at Houston included new developments. A 
splendid international airport on the Texas-Mexico border with pas­
senger accommodations, shops, four hangars and an all way field were 
provided in the Brownsville Municipal Airport, constructed almost 
"·holly during 1929. Two runways, an administration building, and 
two metal hangars were constructed on the Beaumont Municipal Air­
port, while work was under way on the Curtiss-Wright port at Houston 
with night lighting and other facilities to be added. 

In Washington, the city of Spokane added 30 acres of land to its 
municipal airport, Felts Field, constructed a new hangar and installed 
night lighting equipment. 

In Wisconsin, Milwaukee saw the beginning of construction on the 
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new Curtiss-,N right M ilwaukee Airport, a 132 acre tract to include 
complete fac ilities, and the grading of the private fi eld of the Holterhoff 
Flying Se rv ice. 

A glance at the complete list of airports in each state will indicate 
ho\\ wid espread the development of municipal and commercial airports 
has been.* The trend in construction has been toward permanent stmc­
tures, "ith an e)C to\\ a rc! utilit; "ithout losing sight of opportunities 
to beauti fy the ports and incorporate pleasing architectural features in 
th e building designs. A irport eng ineers, with expert knowledge of air-

C L EV EL A ND f\IRPORT 
One of the larg est municipal airports in the world, new construction work has 

changed the complexion of the Cleveland Municipal Airport. 

port design and construction, were being employed by municipalities and 
private interests to eliminate the remnant of earlier haphazard develop­
ments. B. Russell Shaw of St. Louis, Black and Bigelow of New 
York, Ford, Bacon and Davis in New York, Leonard Macomber, Inc., 
in Chicago, Airport Development and Construction Company in Phila­
delphia, Airport and Engineering Construction Co. in Fort Worth, and 
American Airports Corporation in New York were among the most 
active airport engineers and consultants. 

*Complete list of airports and landing fields in Appendix. 
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In the -fi eld of airport lighting equipment, the A merican Gas 
Accumulator Company, B. B. T. Corporation of America, Sperry 
Gyroscope Company, \ 1Ves tinghou se Electric and l\llanufacturing Com­
pany, General Electric Company, Airport Lighting, Inc. , Rainbow Light, 
Inc., and the Pyle-National Company \\·ere ac tive in th e refin ement of 
their lighting equipment. The Rome \i\ ire Company developed Trench­
lay cable for lighting equipment, th e S. F. Bowse r Company, Inc. , 
Gilbert and Barker lVIanufacturing Company and Aqua Systems, Inc., 
continued their construction of refueling dev ices, whil e th e Austin Com­
pany and H. H . Robertson Company contributed to th e progress of 
hangar des ign and construction . The Au tomatic Sprinkler Corporation 
manufactured a fire ex tingui sher system for hangars. 

Lehigh Airports Competition 

The Lehigh Airports Competition, sponsored by the Lehigh Portland 
Cement Compan y, brought out a host of elaborate plans for airports 
designed to care for increased a ir trafll c. The winning des ign, submitted 
by A. C. Zimmerman and William H. Harri son , two Los Angel es 
architect-engineers, was chosen from a fi eld of 257 entered by architects, 
engineers and city planners in all parts of the country. 

The Zimmerman-Harrison design concentrated all buildings in one 
corner of a rectangular field, leaving a quad rant-shaped Ayi ng area with 
appropriate runways and taxi strips. A fin e passenger terminal build-ing 
with underground access to loading and unloading points was Ranked 
by hangars at the edge of the Aying area, ,,·ith automobile parking 
spaces, a hotel, r ecreation building, shops and amusement concessions 
arranged in a triangular park. The first prize was $5,000. Three 
other prizes and 12 honorable mentions were awarded, with cash p1j ze 
money totaling $r0,200 distributed to the winners. The winning design 
is reproduced as a plate in this chapter. 



CH PTER XV 
PRIVATE FLYING 

F ROl\J l\~I a in e to So uthern Cali fo rn ia mountain lakes, seaside re­
so rts, fis hing haunts, regattas , foo tball gam es and dozens o f other 
eve nts and pl aces lured hundreds of airpl ane O\\ ne rs away f rom 

the big cities in their pri va te c raft. T he \\·eek-end trips and ex tend ed 
j aunts of these sportsmen-pilots piled up a fo rmidable total of miles 
t-l own during 1929 fo r pure joy of th e thing. 

Hundreds o f oth er pri va te and ind ustrial owners o f aircraft put their 
pl anes to work in eH ry day business pursuits. Judges, doctors, insurance 
brokers, ranchers, sa lesmen, and executi ves of nationally expanded busi­
nes es \\ e re numbered amona the O\\·ne rs of pri vate craft. The total 

b . 

mileage flown by th ese pl anes \\· as even more impress ive than that of 
the sportsmen-pilots. 

It can be conse r vati ve lv es tim ated that 2) ,000,000 miles were flow n 
in the U nited Sta tes during 1929 in planes O\\ ned by individuals or corpo­
ra tions on business or pleasure miss ions. This does not take into account 
the mileage flown by aeri a l se rvice operators or air transport lines em­
ployed by individu als or indusn·ial houses to meet their daily needs.* 

l\IIembers of the Long I sland Av iation C ountry Club at Hicksville, 
L. I., alone bought new pl anes aggregating $584,540 during 1929. The 
m anufacturers w ere quick to recog ni ze the needs of this field and con­
tributed in no small way to the rapid expansion of priva te and industrial 
Hying. N early two score types of airplanes, ranging in price from $ 1,900 
to $7 ,ooo, we re on the m a rket at the close of I 929 to fill the needs 
of the pri va te ow ner. l\llany of these were des igned for the pilot just 
pas t the solo stage . Some manufac turers called them training planes and 
others classed them as sport pl anes. Howeve r, many of the ships pur­
chased by pri va te O\Yners \\·e re comparable to th e sportsman's fin e yacht , 
\\·ith prices ranging from $ 15,000 to $6o,ooo. 

J. l\II. P a tterson , the C hicago publisher, and his daughter , l\IIrs. 
Alic ia Simpson, toured the \ 1Ves t Indies ea rly in the year on a 3,500 mile 
cruise in t,heir Sikorsky amphibi an , po\Yered with two Pratt and Whitney 
vVasps. Van Lear Black, the Baltimore publisher, continued his exten­
sive tour of Europe, Africa and Indi a in a Fokker monoplane, increasing 
his air log to 120,000 miles since he started to Hy several years ago. He 
pl anned an extensive tour of N orth and South America for 1930. 

*C hapte rs on " .Ae rial Se rv ice'' 3 Ild "A ir Tran sport P ro g ress' ' revi e w th ese two 
c I ass i fi c a t io ns . 

221 
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Baron von Warthausen of Germany a;1d the \ icomte ] acques de 
Sibour, with the Vicomtesse de Sibour, of England completed jaunts 
around the world in light planes during th e yea r, fl ying leisurely over 
land and shipping their craft across the seas. It demon trated the uni­
formity of service that could be obtained for planes in all parts of the 
world, and added a new chapter in the reco rd s of aerial sportsmen. They 
sought no records and made the flights "just for a lark." 

AMERICAN BUILT AVIAN 

Whittelsey Avian (American Cirrus) flying along New England coast. It is 
built on patents of the British A vro Avian. 

Baron von Warthausen left Berlin for Moscow on a non-stop flight 
in a light Klemm-Daimler (Gipsy) monoplane. With his goal reached, 
the Baron decided he would extend his flight to Persia. Then he planned 
the world jaunt, continuing the 18,750 mile journey to reach Berlin 
November 2I. 

The Vicomte de Sibour and the Vicomtesse flew a D. H. Moth 
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HJ C K S\'I LLE A\"I r\TI ON CLUB 
Clubhouse and h :~ n gar s of th e A Yi ation Co untry Club :~t Hicksv ill e, L. I. , th e 

first of a nati on-wide cha in of pri vate clubs planned. 

AVI ATION CO U NTRY CLUB 
Interior of the club house at Hicksville, L. I., where elite of New York fly 
from th eir private airport. Colonel Lindbergh taught Mrs. Lindbergh how to 

fly within the privacy of the club field. 
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(Gipsy ) biplane on their 17 ,000 mil e jaunt across Europe, No rth A frica, 
Asia lVIinor, Persia, India , Siam, Indo-China , and finall y from Seattl e 
to New York. They arri ved in Ne w Y ork in June and stored their 
plane on a liner for the return to Lond on, after a lei surely trip that 
included big game hunting in Indo-China <llld other sporting side trips. 

The 63-year-old Duchess of Bed ford set out from London during 
August in her pri vate Fokker monoplane, the "Spider," headed for India. 
She made the trip to Karachi and return in seven and one-half days, 
covering 10,000 miles. The Duchess took the controls periodically on 
the long journey. Earlier in the year, Lady Bailey completed an I 8,000 
mile tour from London around the continent of Africa in a De Havilland 
Moth (Cirrus) plane. 

Colonel Charles A. Lindbergh kept up his record for extensive flights 
to all parts of the United States, Central and South America, taking 
Mrs. Lindbergh, on most of them after their marriage in May. Lind­
berg's log showed a total of more than 325,000 miles flown since he 
learned to pilot a plane. He made a break in his record of never having 
used a railroad since his flight to Paris in Tviay, 1927, when he accom­
panied the body of Ambassador Tvlyron T. Herrick from New York 
to Cleveland as a member of the funeral party in April. After the 
funeral, he returned to New York by air and, with this one exception, 
has never used a train to reach a destination. Mrs. Lindbergh, formerly 
Anne Morrow, daughter of the American Ambassador to Mexico, also 
learned to fly during the year and was piling up solo hours as 1929 
ended. 

The 1929 flying record of Harry H. Culver, president of the 
National Association of R eal Estate Boards, was without equal among 
private fliers "vho used planes in carrying out their business missions. 
Culver made five tours duri.ng the year, totaling 100,000 IJ1iles and 
including 650 cities in which he addressed real estate boards or civic 
organizations. He emphasized the importance of aviation as an aid to 
developing new property values for suburban lands, and generally demon­
strated how the airplane could be used to good advantage in every day 
business. He used two Stinson-Detroiter (vVright Whirlwind) mono­
planes, and "hired a private pilot to fly him to all parts of the country. 
His flights were, without doubt, the most extensive ever made in a single 
year by a business man in a private plane. 

A New York hotel, preparing to open its doors to the public for the 
first time, sent two salesmen out in a Curtiss (Challenger) Robin to 
tell the world of the hostelry's merits on a 15,000 mile tour including 
56 cities. Dr. Walter M. Cross, consulting chemist of Kansas City, 
testified in the United States District Courts of both St. Louis and 
Kansas City on the same day by using his Lockheed (Pratt and Whitney 
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B U LLET TAKES OF F 
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Alexander Eaglcrock (Kinner) Bullet, piloted by Edith Foltz of Portland, 
Ore., takes off from Santa Monica, Cal., in \\·omen 's air derby. 

COlVIlVIf\ND-f\IRE BIPL!\N E 

Carroll Cone beside the Command-Aire 5C3 biplane. 
16 
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Wasp) monopb.ne. Phys ici ans se rvin g wid ely separated communities 
used pri vate planes ; and a profess ional medical j ournal urged more doc­
tors to take up fl ying and go into the sparsely sepa rated vill ages w hich 
need medical aid. One-third of the communities under 1 ,ooo populati on 
were without doctors, and th e airpl ane offered a solution to be tter dis­
tribution of phys ici ans. 

Oil companies used the a irplane ex tensive ly fo r their exec uti ves and 
employees throughout the fi eld s, especially in T exas and O kl ahoma where 

L r'\ N D, \-\lf\TE R AN D t\IR 

Ireland (Wright Whirl wind) amphibian is equipped for land or water landing, 
w ith easily adjustable gear. 

many of the p,rivately owned planes were in the hands of the major oil 
companies. Insurance companies, contractors, attorneys, express com­
panies, power interests, advertising agencies, newspapers, roofers, depart­
ment stores, publishing houses, automobile, accessory and tire manufac­
turers were added to the daily users of private planes for industrial 
purposes. 

The following is a list of a few industrial concerns which used private 
airplanes during 1929: A-C Spark Plug Company, Flint, Mich.; Allen 
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Company, Chicago; American Raih' ay Express Company, N evv York; 
A nheuser-Busch Com pan), St. Louis ; Antelope -alley Farms, Los 
Angeles; Arkansas Power and Light Com pan) , Pine Bluff, Ark.; Asso­
ciated Oil Company, San Francisco; Aue r, Inc. , 'lilwaukee, \ 1\Tis.; Auto 
E lec tric and R ad io Equipment Company, Fort V\ a) ne, Ind.; Automatic 
\Nashing l\ll achine Company, Newton, IO\ ·a; A utomoti ve Service, Inc. , 
Phoenix, A riz .; E arl V\. Baker Com pany, construction engineers, Okla­
hom a C ity, Okla.; Beard ley and Piper Company, Chicago; Becker Roof­
ing Cornpan) , Chicago; Austin F. Bement Com pan), D etroit; Berry 

OFF THE FRO NT PORCH 
New Loening (\Vright ViThirlwind) " Commuter" brings a home on a mountain 

lake within a short distance of the city. It lands on land or water. 

Brothers, paints and varnishes, Detroit; Charles V. Bob, mine operator, 
New York; Boghosian and Lewis, Oklahoma City, Okla.; Lutheran 
Mutual Aid Society, Des l\lloines, Ia.; Brock and vVeymouth, Inc., 
Philadelphia; Burrell Engineering and Construction Company, Chicago; 
Canvas-Leather Specialty Company, Trenton, N. J.; Cardiff and Pea­
cock, Bakersfield, Cal.; Carlson and Johnston, Kansas City, l\llo.; Daniel 
Carver, newspaper editor, Veblen, S. D.; Celotex Company, Chicago; 
Central Electric Company, Fort Wayne, Ind.; Chestnut and Smith Cor­
poration, Tulsa, Okla.; Chicago Daily News, Chicago; Cleveland News, 
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Cleveland; Cleveland Pneumatic Tool Company, C leve land; C leveland 
Tractor Company, Cleveland; E . B. Co le, Inc., P eo ria , Ill.; Co ntinental 
Motors Corporation, D etroit; Continental O il Company ; \N . H . Cox, 
hosiery store chain , Tulsa, O kla.; C urtis Publishing Company, P hil a­
delphia, Pa.; C urtiss Candy Compail )' , C hicago; Dai ly Times, Dave n­
port, Ia.; D es Moines H. egister-Tribu11e, Des M oines, I a.; D etroit 
News, Detroit, lVlich.; Duplex Printing P ress Company, Battl e C ree k, 
1\ll ich.; Eugene Dynner, real es tate, New Yo rk; E lliott Co re Drilling 

LINDB E RGH's NEW PL1\ NE 
Lockheed (Pratt and vVhitney \Vasp) Sirius lo w -wing monoplane, with 
N.A.C.A. cowling and perfect streamlining, the first of which was d eli ve red to 

Col. Charles A. Lindbergh for hi s private use. 

Company, Los Angeles; Fred Ellis, insurance, Milwaukee; Farquhar 
and Company, Greenville, S. C.; Farrell and Blake, New York; Fire­
stone Tire and Rubber Company, Akron, 0.; Flex-0-Glass Manufac­
turing Company, Chicago; John ]. Fox and Sons, und ertakers, New 
York; F. F. G arside, newspaper owner, Tonopah, Nev.; General Elec­
tric Company, Schenectady, N . Y.; Globe-Wernicke Company, Cincin­
nati; B. F. Goodrich Rubber Company, Akrmi , 0.; W. H. Goodrich 
Oil Company, New Haven, Conn.; Hart's Cafeteria Company, Sacra­
mento, Cal.; R. M. Harwood, farm operator, Donaldson, Ill.; Arch 



PRI\ ATE FLYING 229 

N EW FLYI NG BO\T 

Eastman (C urtiss Chall enge r ) fl yin g boat developed by Eastman Aircraft 
Corporati on, a cli\·i sion o f Detroit A ircraft Co rporation, to carry three or 

fo ur persons. 

DERBY WINNER 

Davis VR3 (LeBlond) monoplane in which Lewis Love, pilot, won the All Ohio 
Derby staged in connection with the N ationa.l Air Races. 
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Haynes Drilling Company, Shreveport, La.; Henderson Iron Works, 
Shreveport, La.; Henshaw Oil Company ; Heye r Products Company, 
Newark, N. ].; H eyman and Brothers, New York; Hillison and Etten, 
Chicago ; Holbrook Grocery Company, Kee ne, N . H.; J ell-0 Company, 
New York; Kirkly, \ t\Ta tts and Company, Chicago; Land P etroleUI_11 
Company, Warrensburg, Mo. ; Lane, Piper and J affry, insurance, Min­
neapolis; "Life" Magazine, New York; Line Material Company, South 
Milwaukee, Wis.; Loomis Oil \ t\Te ll Control Company, Long Beach , 
Calif.; P. Lorillard Company, New York; Los A ngeles Times, Los 

TI-11\EE PLA CE S P i\RTi\ N 

Spartan (Wright Whirlwind) C3-165 now in production. 

Angeles, Cal.; Love, Bryan and Company, securities, St. Louis; "Maga­
zine of Business," Chicago; Manning and Company, Chicago; Markham 
Machinery Company, Keene, N. H.; Marshall Field Company, 
Chicago; Mannon Motors, Inc., Kansas City, l\1o.; May Department 
Stores, Los Angeles; R. P. McCutcheon, Bakersfield, Cal.;- McFadden 
Publications, New York; A. M. McMullen, Inc., Tampa, Fla.; M ead 
Bros., Inc., Tulsa, Okla.; Michigan Artificial Ice Products Company, 
D etroit; Missouri Pacific Railroad, St. Louis; C. E. Moram and Com­
pany, Inc., Washington, D. C.; Morgan Company, paints and varnishes, 
Peoria, Ill.; Murphy Motors, Inc., Indianapolis; National Battery Com-
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-
pany, St. Paul; N aturaline Oil Company, Tulsa, Okla.; Frank Neeley, 
department stores, Atlanta Ga.; Nemmers Brothers, Dell Rapids, S. D.; 
Noble-Olson Drilling Company, Tulsa Okla.; Pacific ·Mining Com­
panv, Los Angeles ; Packard Electric Company, \1Va rren, 0.; Pampa 
Refi ning Company, Pampa, T ex.; Le,,·is Vv. Parker, real estate, Green­
vill e, S. C.; P arker Pen Company J anes ·ille, \ i\ is. ; Pennzoil Company, 
Oil C ity, P a.; P erfection I ce Scoring Machine Company, \Naco, Tex.; 
Phillips P etroleum Company, Bartlesville, Okla.; Pittsburgh Plate Glass 
Company, Pittsburgh Pa.; Prairie Farmer Publishing Company, 

SPORT TR AI N IN G PLANE 
Two place Great Lakes (American Cirrus) biplane used for training purposes. 

Chicago; Prest-O-Lite Storage Battery Company, Indianapolis; Quack­
enbush Company, Cleveland; \Nilliam H. Rankin Company, advertising, 
Chicago; Reid-Murdock and Company, groceries, Chicago; Remington­
Rand Company, New York; Richfield Oil Company, Los Angeles; 
Roper Gas Range Company, Rockford, Ill.; Royal Typewriter Com­
pany, New York; St. John's Insurance Company; San Antonio Drug 
Company, San Antonio, Tex.; Schulze Bakeries, Kansas City, Mo.; 
Shaeffer Oil and Refining Company, Chicago; Shell PetrcJeum Corpora­
tion, St. Louis; Skelly Oil Company, Tulsa, Okla.; Spar:ks-\rVithington 
Company, Jackson, Mich.; Sprague-Wan!er Company, Chicago; Otto 
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Stahl, provision merchant , New York; Standard Oil Company of Cali­
fornia, San Francisco, Cal.; Standard Oil Company of Indiana , Chicago; 
Standard Oil Company of New J ersey, Ne w York; Standard Oil Com­
pany of Ohio, Cleveland; Standard Oil Company of Louisiana , Tew 
Orleans; Standard Roofing Compar1y, O klahoma City, Okla.; R. C. 
Stanfield, druggist, Rockford , l\!Iinn.; Stoody \ Ve lcling l\!Ianufacturing 
Company, \Vhitti er, Cal.; Tanner l\tlotor Livery, Pasad ena , Cal.; Texas 
Company, New York; T exas Oil and Land Company, Fort \:Vorth , 
Tex.; Texas Pacific Coal and Oil Company, Fort \ 'Vo rth , Tex.; Top­
per-Knewbow Company, Los Angeles ; Tulsa Boiler and l\1achinery 

FLEET TRAINER 
Equipped with pontoons, the Fleet (Kinner) training plane takes its place 111 

the yacht harbor. 

Company, Tulsa, Okla.; D. H. Tyron, wool merchant, San Francisco, 
Cal.; Union Gas and Electric Company, Cincinnati; Union Oil Com­
pany, Los Angeles; Union Trust Company, Detroit, Mich.; United 
Cigar Stores of America, New York; Utah Oil and Refining Company, 
Salt Lake City; Wadhams Oil Company, Milwaukee, Wis.; Walgreen 
Drug Stores, Chicago; \Vaverly Oil Company, Pittsburgh; West Drill­
ing Company, Tulsa, Okla.; Wichita "Eagle," Wichita, Kan.; and 
Wood Brothers Corporation, Kansas City. 

In the field of private flying for sport, the movement for the develop­
ment of flying clubs in all parts of the country began to materialize 
during I 929 and promised a brilliant future for both aviation enthusiast 
and airplane m;mufacturer. 
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The Na tional Aeronautic A ssociation introduced an e laborate plan 
for deve loping flying clubs, \\·hich ,,·ould provid e planes fo r their 
members on a near-cost basis and make possible group o\\·nership of 
ships. 

The N ational G lid er Association also ,,·as acti,·e from a little dif­
fe rent angle , promoting glider c lubs to interest youths in the primary 
stages of fl yi ng and thereby de,·eloping interes t and enthusiasm for 
powered flight . 

Perhaps the most unique club plan for the encouragement of pri vate 
flyin g became a reality ,,·hen th e Long I sland Aviation Country Club, 
the first of a nation w id e chain of organizations under Aviation Country 

GAR WOOD'S LATEST 
Fokker F-1 1 (Pratt and Vi'hitney Horn et ) amphibian owned by Gar \Vood 

of Detroit prepares to take off from the water "·ith eight passengers. 

Clubs, Inc., was opened at Hicksville, L. I. l\!Iore than $300,000 "·as 
invested in the club's facilities, which included a private hangar, club 
house, and sixty acre turf flying field. Planes of 40 members and four 
club-owned ships were housed in the large hangar. 

The aviation country club was developed after a study of light plane 
clubs in England, where 20 clubs embracing memberships of approxi­
mately 400 each were in operation. The English clubs, however, received 
a subsidy from the government which the American organization did 
not enjoy. Fifteen light plane clubs, also aided by subsidy, were oper­
ating in Canada during 1929. 

The Long Island Aviation Country Club had 71 member pilots, 
I I student pilots, and an affiliated membership of I So society leaders 
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in the New York area. Nineteen different makes of airplanes were 
purchased by the members during the year, with an aggregate cost of 
$ 584,540 . 

Among th e members of the Long Island club and the planes they 
owned we re : Hubert C . Bennett, IVIoth; Charles V . Bob, Avian and 
Bellanca; vVilliam T. Brown, Travel Air; Joseph \ i\1 . Brooks, Travel 
Air; H ayes Browning, \!\Taco; Donald D. Cook, Av ian; IVIerion C. 
Cooper, Fleet; Felix Dupont, lVIoth; A lex P. deServersky, Stearman; 
Amelia Ea rhart, Lockheed; Harry F. G ugge nheim , Vought Corsair; 
J. G. H all, Trave l Air; Harry E . R. H all, Waco; M iss E lea nor Hoyt, 
Moth; Rich ard F. Hoyt, Loening Air Yacht; M iss Betty Huyler, Moth; 

SEVEN PASSE NG ER SEAPLf\ NE 
American Marchetti S- Gz (Isotta Fraschini) m a nufactured by. American · 

Aeronautical Corporation. 

William B. Hardin, Travel Air; Geo rge E. Kent, L aird and Stearman; 
Mrs. George F. Kunz_, Trave l Air; Charles L. Lawrance, Avian; 
Charles A. Lindbergh, Lockheed Sirius; Grover Loening, Robin and 
D. H. Moth; Luther Martin, Travel Air; Arthur B. Mencken, New 
Standard; Thomas Neelands, Travel Air; James M. Patterson, Laird 
and Sikorsky; George B. Post, Spartan; ]. Roy Prosser, Stearman; R. 
Barto Reed, Stearman and Loening; Judge R. D. Silliman, Fokker; Mrs. 
James Simpson, Laird; Hamilton J. Starke, Moth; Croker Snow, IVIoth; 
F. H. Taylor, Stinson; James B. Taylor, Jr., Avian; Lawrance Turnure, 
Stearman; Miles Vernon, Travel Air; Chance M. Vought, Vought 
Corsair; John H. Whitney, Sikorsky; Irwin W. Washaur, Aeromarine 
Klemm and W. J. Warburton, Moth. In addition, the club owned a 
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Travel Air, Moth, A vian aod Curtiss Fledgling for general use of its 
pilot-members. 

lVIiss Ruth R. ichols and Robb C . Oertel made a 12,000 mile aerial 
surve · tour to promote interest in the national movement for aviation 
countr) clubs, anrl reported the enrollment of members in 20 large cities. 
The second unit of th e national club chain was to be completed early in 
1930 near Greenwich, Conn. , and was to be known as the Westchester 
Club. Other clubs were in the process of organization in Philadelphia; 
N cwport, R. I.; Pitt burgh; Chicago; Los Angeles and San Francisco. 

SPORT SPEED PLANE 
Taper \.Ying \Naco (Wright \Vhirlwind) owned by James B. Hall, 

New York broker. 

Other Flying Sportsmen 

Gar Wood, holder of the world's record for speedboats, had a 
Fokker Fr 1-A (Pratt and Whitney Wasp) amphibian constructed for 
sport flying, and returned from Europe in the fall to announce that he 
had contracted with the builders of the Dornier Do-X, giant 100 pas­
senger plane, to build him a huge private flying boat at a cost of 
$175,000. 

Women took an increasingly important place among the nation's 
private fliers and dozen of their names were familiar to the general pub-
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lie, ·because of th eir intensive acti vitv in the race for ne'' record ~ . 
Amelia Earhart, Mrs. Louise Thaden: Lady Heath, lVlrs. Phoebe Fair­
grave Omlie, Evelyn 13. " Bobby" Trout, Elinor Smith and Ruth 
Nichols were among the most prominent of the \\'Omen pri vatP. flier s. 
Their flights carried th em to all parts of th e country, and encouraged 

SPORT AND TRAINING PLANE 
Gypsy Moth (American Cirrus ) is a I ight two~place sport and training plane 

equipped with Handley Page slots on the wiggs. 

other women to enter aviation for the joy of th e sport. Amelia Earhart 
alone flew 392 hours solo during 1929. The ,Women's Air Derby held 
in conjunction with th e National Air Races gave the women an opportu­
nity to show their sporting blood on a dash across the country from Santa 
Monica to Cleveland.;'' 

*\Vinners of 'Nom en's Air l>erby li s ted in Appen d ix . 



CH APTER XV I 
AERONAUTICAL LEGISLATION 

TH E year's intensive actiY ity in eve ry phase of aeronautics \\·as 
retl ec ted in the legis lati ,·e chambe rs of the state , ,,·here 3 I+ bills 
affecting cl\·iation ,,·e re introduced. O ne hundred and eighty-two 

of them \\·e re enacted and 132 defeated. 
The unpreced ented legislat i,·e acti ,·i ty in this new field ex tended 

itse lf into +2 of the -t-8 states and indicated the state legislators' prompt 
response to the genera l interes t in controlling ae ronautical acti\ it). 
This " ·as evident from a general su rvey made b) the Legal and Legis­
la ti ve Se rvice of the Ae ronautica l C hambe r of Commerce. Forty-seven 
states now have la\YS of some kind affec ting ae ron autics, Alabama stand­
ing alone without a statute concerned with aviation on her books. Prior 
to the I 928-29 legislatiYe sess ions, 35 states had statutes. Twelve others 
joined their ranks during the year, and A labama-the lone state without 
such legislation-had no legis lature in sess ion. 

In the 42 states which conside red ae ronautical legislation during the 
1928-29 sess ions, 4 I enacted la \\·s and one state, U tah , defeated a single 
measu re. This se rves to indicate ho\\· widespread the legislati ve activity 
was in the va rious states.''' 

Whether or not this activity has produced the resu lts contemplated 
is a question for future exper ience to determine. That the separate 
and indi vidua l activities of -f.2 jurisdictions by 42 separate legislative 
groups did not produce a more chaotic condition is considered worthy 
of remark. The general effect of the statu tes has resulted in a uni­
formity that is deemed commendable.t 

While the major part of the legislation concerned regulation of 
aircraft and the establishment of airports, th ere was a manifestation of 
activity in other fields, more particularly in connection with the attempt 
to cope with new situ ations which had grown out of the unexampled 
activity in every phase of ae ronautics. lVIany of these new problems were 
concerned ,,·ith th e mai ntenance and operation of airports. 

Regulatory Law~ 

There was a marked tendency toward enactment of some stafute 
regulating or licensing aircraft and pilots. Following the I928-29 legis-

*Table show ing numbe r of bills introduced, enac t ed and defeat ed in Appendix. 
tCheck list of s tat e leg isla ti on in Appendix. 
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lative sessions, 42 states had such laws in force. Twenty-nine had 
statutes on the subject prior to the sessions, and 13 states which had 
no such legislation previously followed the lead of the others. Alabama, 
Georgia, Kentucky, Louisiana, Oklahoma and vVest Virginia were the 
only ones without laws regulating aircraft and pilots. 

Alabama and Kentucky were not in session during 1928-29; Georgia 
and West Virginia, in general session, and Louisiana, in special session, 
did not consider any bills on this particular subject. Oklahoma defeated 
two bills introduced to regulate and license aircraft. In the 36 states 
which considered licensing laws during the 1928-29 sessions, 67 bills 
were considered, 35 of which were enacted and 32 defeated. An exami­
nation of the bills showed a great divergence both as to form and 
substance. 

The problem presented to the legislators in adopting the most 
desirable form of legislation was quite apparent, and in almost every 
instance the bills finally enacted \Vere selected from, or were a com­
bination of, parts of the several bills which had been introduced. 

Uniform State Law for Aeronautics 

The draft of the Uniform State Law for Aeronautics was prepared 
by the Committee on Aeronautical Law of the American Bar Association 
in co-operation with the Committee on Aeronautics of the National 
Conference of Commissioners on Uniform State Laws. It was drawn 
in anticipation of proposed federal legislation, and, as complementary 
thereto, was framed in conformity with the theory subsequently embraced 
in the Federal Air Commerce Act of 1926. The act, while including 
some provisions of a regulatory character, was designed to be more in the 
nature of a declaration of the rights of the states with regard. to the 
control of aeronautical activity. 

Apart from declaring the sovereignty in and ownership of space 
and jurisdiction over crimes, torts and contracts, etc., the draft pro­
vides: "The owner of every aircraft which is operated over the lands 
or waters of this state is absolutely liable for injuries to persons or 
property on the land or water beneath caused by the ascent, descent, 
or flight of the aircraft, or the dropping or falling of any object there­
from, whether such owner was negligent or not, unless the injury is 
caused in whole or in part by the negligence of the person injured. If 
the aircraft is leased at the time of the injury to person or property, both 
owner and lessee shall be liable, and they may be sued jointly, or either 
or both of them may be sued separately. An aeronaut who is not the 
owner or lessee shall be liable only for the consequences of his own 
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negligence. The injured per-on , or owner or bajlee of the injured 
property, shall have a li en on the aircraft causing the injur) to the 
extent of the damage caused by th e aircraft or objects falling from it." 

Vlhile six states enacted this uni fo rm law during the 1928-29 sessions, 
many other considered it and found thei r chief difficulties in approving 
that part of Section 5 quoted above. i'VI issouri , Montana and Pennsyl­
va ni a substantiallv enacted this law but omitted the section quoted above 
f rom the act. These exclusion together with the fact that so few of 

GLIDING FOR SPORT 
American interest in gliding for sport and tr aining increased during the yea r. 

A primary glider is seen about to land at the Cleveland Airport. 

the states which have considered the bill adopted it, were taken to indi­
cate a decided tendency to repudiate the theory of absolute liability as 
expressed in the draft. In this connection it may be noted, however, 
that the application of Section 5 is restricted to injuries sustained by 
persons or property on land or water. In another provision, liability 
arising out of the collision of aircraft is declared to be determined by 
the rules of law applicable to torts on land. The Committee on Air 
Law of the American Bar Association was expected to consider this 
point in preparing its contemplated Code on Aeronautical Law. 

The following states have adopted the Uniform State Law for 
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Aeronautics drafted by the Committee on Air Law of the American 
Bar Association: Arizona, Delaware, Idaho, Indiana, l\laryland, l\Jichi­
gan, Minnesota, l\/lissouri (omitting Section 5), ~lantana (omitting 
Section 5), Nevada, New JerS('\', :\orth Carolina, North Dakota, 
Pennsylvania (omitting Section s), South Carolina, South Dakota, 
Tennessee, Utah, Vermont and \Visconsin. 

Uniform State Air Licensing Acts 

From the standpoint of uniformity, it was considered questionable 
whether the regulatory and licensing statutes in force, including those 
recently enacted, would produce desirable results. To promote uni­
formity in state aeronautical legislation, several drafts of "uniform 
laws" had been designed to serve as models or guides for the state 
legislative bodies. 

All of the various uniform acts relating to the licensing of aircraft 
and pilots can be referred to one or the other of the t\\'o drafts which 
may be considered as charasteristic of all the proposals to promote uni­
formity. One draft was prepared by the Aeronautics Branch of the 
Department of Commerce and \\·as commonly referred to as the Depart­
ment of Commerce Draft. The other ,,·as prepared by the Committee 
on Aeronautical Law of the American Bar Association in co-operation 
with the Committee on Aeronautics of the National Conference of 
Commissioners on Uniform State Laws, commonly referred to as the 
American Bar Association Draft. 

C nder the Departmcn t of Commerce Draft, a federal license is 
required for all pilots and aircraft operating within the state. Under 
the Bar Association Draft either a federal license or one issued by a 
state agency would be required. 

The Department of Commerce Draft is premised upon legislation 
enacted in New York and docs not necessitate any additional personnel 
or increased cost to the state. Local police authorities would handle 
violations in the same manner provided for motor vehicles. Trans­
gressions would be for violation of the state law requiring a federal 
license rather than a violation of a federal act. 

Sponsors of the American Bar Association Draft, claiming that there 
may be some question as to the possibility of defining a state crime by 
reference to a federal statute and federal regulations alone under the 
principles of constitutional law, suggest that the superintendent of 
motor vehicles, or some other public official of the state, be designated 
as the officer to carry out the provision of the state law relating to 
non-commercial interstate and all intrastate tlight. 

In 18 states the legislation conforms in theory with that of the 

"l 
I 
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Department of Commerce draft and requires federal licenses for all 
aircraft and pilots. Seven of the states conforming to the Bar Associa­
tion Draft require either a state or federal license for all flights. In 
nine of the other states no lice nses "·hateve r are required when the craft 
and pilot are engaged in non-commercial pleasure flight. On the other 
hand, it appears that in se \·e n states intrastate flight of any description 
is unla\\ ful unless both airc raft and pilot have obtained state licenses 
regardless of federal lice nses, at least in so far as intrastate commercial 
flight is concerned. '~ 

Airport Enabling Acts 

Turning to an other field of state legislative activity, unprecedented 
attention was paid to general and specific bills pertaining to the estab­
lishment, maintenance and operation of airports by political subdivisions 
of the state. Prior to the 1928-29 sess ions, 18 states had statutes 
authori z ing the establishment and operation of airports. Twenty-one 
states which had no previous legislation on this subject enacted such 
general laws, making a total of 39 states which have statutes in force. 

In other words, all states now have laws relating to airports except 
Alabama, ~ Colorado, Delaware, IVIaine, Mississippi, Nevada, Rhode 
Island, Utah and Virginia. Alabama and V irginia were not in session; 
Colorado defeated two general bills; 1\ll aine defeated a single special 
bill, while Delaware, Rhode Island, Nevada and U tah considered no 
bills of this class. 

In many jurisdictions the legislati ve policy at first apparently has 
been to authori ze th e establishment and regulation of airports with 
reference to particular cases as contradistinguished from general enabling 
acts authorizing all municipalities, or all municipalities of a class, to 
es tablish airports. 

However, the general trend as evidenced by most of the recent 
state enactments has been to pass general acts authorizing political 
subdivisions as a class to establish airports. This was particularly mani­
fest from the fact that many of the states which had passed or considered 
legislation conferring the power upon particular localities now have 
passed general laws. 

An examination of the statutes in force would tend to indicate that 
all states will eventually enact general laws authorizing the establish­
ment and operation of airports. In one state, at least, the power to 
establish airports has already been held to exist because of an implied 
power derived from the charter provisions of municipalities. In Missouri 

*Lists of states and their lic ens ing r equire ments in Appendix. 
17 
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it was held that the cities of St. Louis* and Kansas City,t under their 
home-rule charters, had been granted the power to establish airports. 

Miscellaneous Aviation Bills 

Aside from the acts relating to regulation or licensing of aircraft 
and pilots or concerned with airports, I ro bills of a miscellaneous char­
acter pertaining to aviation ·were introduced in 32 states, 6o of which 
were enacted. They were of such a widely divergent character that 
they do not admit of classification by groups. 

The importance of aeronautical development studies to serve as a 
basis for legislation was generally recognized. In six states temporary 
commissions for the study of aviation \\·ere authorized: California, New 
York, Illinois, New Jersey, Oregon and \Visconsin. Considerable atten­
tion was paid to the value of state administrative agencies, I 1 new 
states creating or supplementing the po\\·ers of such special boards or 
agencies by conferring regulatory, licensing, enforcement and airport 
establishment powers and duties upon them. These states were: 
Arkansas, Connecticut, Idaho, Kansas, ~Iaryland, ::\Iichigan, Ohio, 
Oregon, Pennsylvania, Rhode Island, South Carolina and \Visconsin. 
In the performance of these offices the state boards of Colorado, Idaho, 
Massachusetts, Nebraska, Ohio and Virginia issued orders or regulations 
pertaining to aeronautics during I 929. 

That the railroads anticipate the value of the airplane as an 
auxiliary form of transportation was manifest in the enactment of 
statutes in Illinois, Iowa, l\!Iichigan, Missouri and Wisconsin authorizing 
railroad companies to own and operate equipment for aerial trans­
portation. 

Five states passed measures relating to aviation insurance. They 
were: California, Iowa, Michigan, New Jersey and Ohio. In Virginia 
the state corporations commission has issued regulations requiring liability 
and property damage insurance in commercial operations. Aside from 
the provision of the Uniform State Law for Aeronautics so providing, 
the states of Michigan, North Dakota and South Dakota enacted laws 
which make hunting from aircraft an offense. In Indiana and South 
Dakota the transportation of intoxicating liquor and in Nebraska the 
transportation of certain narcotic drugs in aircraft is prohibited, and the 
seizure and confiscation of vehicles provided for. 

Connecticut has provided that all property owned by any town or 
city, which is located in another town and used for airport purposes, 
shall be exempt from taxation so long as it is used for such purposes 

*See Dysart v. City of St. J.ouis, I I S. \V. (znd) I045· 
tSee Ennis v. Kansas City, I I S. \V. (znd) I054· 

l 
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and is not a source of profit. Florida has proposed a constitutional 
amendment exempting aircraft manufacturers from industria.l taxation 
for a period ending in 1948. \ em1ont provides that a town may vote 
to exempt for a period not to exceed fi ve years real and personal estate 
used and occupied for airport purposes. 

The increasing tend ency on th e part of the states to tax the con­
sumption of gasolin e has resulted in a di vergence of application of such 
measures to aircraft. Arkansas, Colorado, Maine and New York pro­
vid e for a refund of the gasoline tax. Kansas and Rhode I sland exempt 
aircraft from the consumers' t a.,-x on gasoline. Idaho, iVIichigan and 
P ennsy lvania apply th e revenue derived by such taxes to airport purposes 
by means of administrative agencies. 

SPORT AlVIPI-IIB lf\N 

Three-passenger American Marchetti S-s6 (\~Talter) equipped for landing 
on water or land. 

The realization that instruction in aeronautics generally is of great 
importance has resulted in the enactment of several statutes directed to 
this end. Tennessee passed a bill promoting the teaching of aviation in 
the state, and an aeronautical building for the state university was pro­
vided by Washington. Michigan has authorized the mapping of the 
state by aerial photography, and in California a precautionary measure 
against the possibility of the introduction of agricultural pests by aircraft 
was taken by requiring inspection of all aircraft entering the state. 

Legal and Legislative Research 

The unprecedented activity of recent sessions in the new field of 
aeronautical legislation and the obvious need of some central clearing 
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house for the collection and dissemination of information on laws intro­
duced and enacted prompted the A eronautical Chamber of Commerce 
of America to establish a Legal and Legislati ve R esearch Service. 

The new service has pro ved in valuable to executi ves in the aircraft 
industry concerned with everything affecting the future of aviation, to 
universities and colleges attempting to keep pace with this specialized 
field , and to state legislators themsel ves who desire information on the 
trend in state legislation throughout the country. 

FLYING DUTCHMAN 
The Szekely Flying Dutchman (Szekely SR-3) is a low wing single pi ace 

monoplane for sport purposes. 

The research service supplemented the regular bulletins on week-to­
week developments pertaining to aeronautics in both houses of the 
national congress sent out from the Washington office of the Aeronautical 
Chamber of Commerce. The special bulletins of the chamber kept its 
members abreast of the trends in both national and state legislation, and 
proved of great value to executives within the industry as well as an 
interesting study for lawyers, educators and legislators who were among 
the subscribers. 
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AERONAUTICAL EDUCATION 

EVERY branch of the broad educa tional field \Yas influenced dur­
ing I929 by progress in avia tion and each in turn contributed its 
part to the further deYelopment of the new art. nive rs1t1es, 

colleges, high schools, trade schools, elementa ry schools, newspapers, 
magaz ines, m otion pictures, radio broadcasts, libra ries, ad ve rtising, art 
and a lmost eve ry other agency conce rned with the education of mankind 
\\·e re brought into use to prese nt the facts of the new ind'ustry before 
the general public and particularly th e younger generation. 

Sixty-one uni ve rsities and co lleges offer ing cou rses in aeronautics 
had 2,406 stud ents enroll ed in this spec ialized field at the end of the 
yea r. T\\·enty-one elementary school sys tems, 93 junior high schools, 
I 30 senior high schools, 17 evening schools, 7 continuation schools, 
3 trade schools and I voca tional high school offe red aeronautical 
training of some kind to tens of thousa nd s of stud ents interested in the 
indust ry. "M illions lea rned the facts of the new science through radio 
broadcasts, educational motion pictures, institutional advertising cam­
paigns, and spec ialized depa rtmen ts in the major newspapers and 
magaz 111es. 

It was es timated th at 9,000 stud ent permits issued by the D epart­
ment of Commerce to enable prospecti ve pilots to begin their flight 
training were in fo rce a t the end of the yea r, w hile more th an 27 ,000 
had ·been issued since I 926. The number of student permits in force, 
however, was not a n accurate key to the number of future pilots since 
only abou t I 5 per cent go beyond th e student stage. The number was 
so high because a la rge group of persons, for technical or personal reasons, 
were interested in first hand information on the principles of fl ying but 
had no intention of becom ing pilots or accomplishing more than a single 
solo flight. 

B ased upon figures contained in reports of fl ying school operators 
reporting to the Aeronautical Chamber of Commerce at the end of the 
year, 6,97 4 pilots were trained in American schools. Three hundred 
and twenty-four we re given training toward a transport license, 2,399 
toward a limited commercial license, and 4,25 I toward ~ private pilot's 
license. More than 3, 700 new pilots were licensed during the year. 
The work of some of the principal fl ying schools is reviewed in the 
chapter on "Aerial Service," the di vision under which the m ajor portion 
of such operations logically fall. 
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Aeronautics in Universities 

The widespread development of curricula in aeronautics for uni­
versities and colleges was manifest in a survey made by the Aeronautical 
Chamber of Commerce to determine the number of institutions of higher 
education offering courses, the scope and nature of such courses, number 
of instructors employed and students enrolled. Out of 6so institutions 
in the United States sent requests for information, 236 replied. One 
hundred and seventy-five reported no aeronautical instruction, although 
many indicated an interest in the field and several reported courses under 
consideration. Sixty-one universities and colleges, however, reported 
specialized courses in aeronautics, almost three times the number offering 
such courses at the end of I928. 

Thirteen institutions offered complete four or five-year courses lead­
ing to degrees in aeronautical engineering. Twelve of these universities 
and colleges reported a total enrollment of I ,352 in aeronautical engi­
neering courses. The 6I institutions' total enrollment in aeronautical 
courses of all kinds was 2,406. One hundred and ninety instructors, 
40 full time and I 50 part time, were engaged in this specialized field 
of teaching. The full list of universities and colleges offering some 
kind of aeronautical education with the number of students enrolled 
and instructors employed by each is included as a table in the Appendix. 
It indicates that institutions of higher education in every part of the 
country are alive to the necessity of qualifying experts for this new 
field. 

The Daniel Guggenheim School of Aeronautics at New York Uni­
versity reported the largest enrollment in the country for the first 
semester of the 1929-30 academic year, with 346 students registered 
in the four-year course leading to a Bachelor of Science degree or the 
one-year post graduate course leading to a degree in aeronautical engi­
neering. Three instructors were engaged full time and three part time 
teaching the specialized aeronautical courses, while a faculty of 6o gave 
instruction in other engineering work included in the four-year curricula. 

Massachusetts Institute of Technology at Cambridge, Mass., reported 
the second largest enrollment, 247 students, and the largest full-time 
faculty staff. Fourteen full-time instructors and one teaching part time 
offered courses in the four-year undergraduate curriculum leading to a 
degree of Bachelor of Science in Aeronautical Engineering, or to a 
Master's and Doctor's degree in aeronautical engineering. 

Forty were enrolled in the four-year course leading to a degree of 
Bachelor of Science in Aeronautical Engineering at the University of 
Alabama. Seventy-two students were registered in aeronautical engineer­
ing and 62 in aviation ground mechanics at Carnegie Institute of 
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12) ,000 SEE AIR R ACE S 
The stands at th e Na ti ona l Air Races were jammed during the National 
A ir Races at C leveland; Izs,ooo were in attendance when the diri g ible 

Los Angeles arrived. 

CLEVELAND SHOW 

General v1ew of the arena during the National Aeronautical Exposition 
in Cleveland. 
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Technology, where a four-year course leading to a Bachelor of Science 
degree was offered. 

University of l\I innesota reported 220 students enrolled in the four­
year course leading to a degree of Bachelor of Aeronautical Engineering. 
Besides the usual courses in aeronautical engineering, the classes at 
lHinnesota were given instruction and practice in solving actual con­
struction and maintenance problems in the aircraft industry. Close 
relations with the indus try were maintained through teachers who had 
direct connections with industrial concerns. The senior class was gi,·en 
extensive training in aircraft manufacturing and airplane maintenance 
in the field. 

Oregon State Agricultural College, offering a four-year aeronautical 
engineering course leading to a degree for the first time, had 57 fresh­
men enrolled. University of Pittsbmgh with a similar four-year course 
had IOO students registered with 20 instructors, two full time and IS 

part time, devoting their attention to the work. 
Stanford University had 1 + students enrolled in courses designed 

primarily for graduate students who had completed the general engi­
neering curriculum. The graduate work offered covered t\\"O years of 
study. Seventy-three students abo\·e the freshmen year were registered 
in aeronautical engineering co11rses leading to a degree at the Uni\·ersity 
of \Vashington, where 30 per cent of all freshmen entering indicated 
a preference for aeronautical engineering. The far nortln\·estern institu­
tion was to move into a new Aerona11tics Hall, a gift of the Daniel 
Guggenheim Fund for the Promotion of Aeronautics, in January, I 930. 
Graduate research work was offered in addition to the complete under­
graduate course. \Vorcester Polytechnic Institute had seven students 
enrolled in co11rses leading to qualification as junior aeronautical engineer 
in the industry or civil service. Only seniors in mechanical engineer­
ing with good records for the first three years were admitted to the 
course. 

\Vhile the course was not intended in any sense as an aeronautical 
engineering course, a new curriculum in construction of topographic 
maps from aerial photographs at Syracuse University was one of the 
year's most interesting developments in the field of specialized education. 
The new course, offered 20 students beginning in February, I930, was 
designed to include both practice and theory of aerial surveying and 
photographic work. The initial equipment for the course was provided 
through a grant of the Daniel Guggenheim Fund for Promotion of 
Aeronautics to the College of Applied Science at Syracuse. 

Graduate courses in aerodynamics, involving wind tunnel experi­
ments on new designs, \\"ere cone! ucted in Washington by the Catholic 
University of America, where such work has been offered as graduate 
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SNOW DOESN'T STOP 'EM 

Stud ents 1n th e Indi anapolis, Ind. , school of Cap itol A irways lea rn a thing or 
t\YO about th e Ryan monoplane desp ite cold weather. 

MINIATURE WIND TUNNEL 
Curtiss students watching demonstration of miniature wind tunnel model at 

New York University ground school. 
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study since before the \Vrights marie their successful flights. Four 
students were engaged in the aerodynamic research work. 

The more than two score other universities and colleges offering 
courses in aeronautical engineering included them as optional for 
advanced students enrolled in the civil. mechanical or industrial engi­
neering courses. Several offered general courses in the history of aviation 
and in the economics of air transportation. 

Courses in aerodynamics, airplane engines, airplane design, stress 
analysis, aeronautical engineering, aeronautical laboratory studies, airship 
construction, air transport, navigation and metallurgy were included 
rather uniformly in the curricula of these institutions. 

The univer~ities and colleges offering some kind of aeronautical 
education, but not designed to fulfill the requirements for a specialized 
degree, were: University of Akron, University of Arizona, Armour 
Institute of Technology, Birmingham-Southern College, Bradley Poly­
technic Institute, University of Buffalo, University of California, Clark­
son Institute of Technology, Colorado College, University of Delaware, 
College of City of Detroit, University of Florida, University of Idaho, 
University of Illinois, University of Iowa, Kansas State Agricultural 
College, University of Kansas, l\:larquette University, University of 
:Miami, l\1orningside College, University of :'\ ebraska, University of 
Nevada, North Carolina State College, University of ~orth Carolina, 
North Dakota Agricultural College, Ohio State University, Oklahoma 
City University, University of Oklahoma, University of Oregon, Penn­
sylvania State College, Purdue University, Rensselaer Polytechnic In­
stitute, University of South Dakota, University of Southern California, 
Swarthmore College, Temple University, Union College, University 
of Utah, Vanderbilt University, University of Vermont, Virginia Poly­
technic Institute, State College of Washington, Washington University 
(St. Louis), University of Wisconsin, University of Wyoming and 
Yale University. 

Educational Committees 

The increasing importance of aviation prompted the Association of 
Land Grant Colleges and Universities to appoint a committee on aero­
nautics, headed by President E. 0. Holland of the State College of 
Washington. The committee investigated the activity of land grant 
colleges in the new field and found that 22 of the 57 institutions were 
offering some work, and six were considering the addition of aeronautics. 
Four hundred and eight students were enrolled in 59 courses offered by 
the 22 universities and colleges. 
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The work of the Guggenheim Fund Committee on Elementary and 
Secondary Aeronautic Education, headed by Prof. Roland H. Spaulding 
of 2'\ew York University, continued to be an important factor in the 
de,·elopment of proper aviation training in elementary and high schools. 
Professor Spaulding also was chaim1an of the Committee on Education 
of the Aeronautical Chamber of Commerce. 

The number of secondary schools reporting aeronautical subjects 
offered as such in I 929 had increased tenfold over I 928, while 226 
school systems reported some kind of aeronautical instruction in 1929 
as compared "·ith 2 7 a year ·before.* These figures were based on a 
survey made by Professor Spaulding for the Guggenheim Fund. 

One hundred and fourteen schools correlated the aeronautical in­
struction offered \Vith other subjects, while 85 entertained some extra­
curricular activity classed as aeronautical instruction. Flying clubs, 
model building and glider contests "·ere included in the extra-curricular 
activities. 

\ Vhere courses on the vocational leYel were offered, it was reported 
that the communities offering them could employ the students com­
pleting such "·ork in their local aeronautical enterprises. There was 
but a single exception to this report, Galt, Calif., where graduates were 
placed in nearby cities or ,,·ent on to college for which they were 
eligible. 

The Boston Trade School offered a curriculum for training airplane 
and engine mechanics leading to a Department of Commerce license, 
which was typical of many vocational schools. Courses in airplane 
engines, airplane construction and repair, airplane welding, meteorology, 
air navigation and aerodynamics for foremen \\·ere offered by the Elm 
Vocational School in Buffalo, N. Y., in another model curriculum. 

The Rindge Technical School of Can1bridge, Mass.; Chicago, Ill., 
technical high schools; lVIorrill School of :Mechanic Arts in Concord, 
N. H.; Cass Technical High School of Detroit, Mich.; Battin High 
School of Elizabeth, N. J.; Galt High School and Junior College at 
Galt, Calif., and public schools of Los Angeles, Seattle and Minneapolis 
were among the most active in the new educational field. 

"Roads of the Sky" Radio Series 

Radio played an increasingly important part in the education of 
the general public to the facts of aviation. Local stations throughout 
the country, fascinated by the novelty of the new art and anxious to 
aid in educating the public to its values, promoted special aviation 

*Complete list elementary and secondary schools in Appendix. 
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programs, introducing local speakers qualif1ed to talk on a\·iation. 
Station \VRNY, ownrd and operaterl by the Curti~s-\Vright interests, 
devoted a major share of its time on the air to some type of aviation 
program. \V esti nghousr. broadcasting a \Hekl y program drd icatecl to 
some great industry, chose the srcond of its broadcasts to ''salute'' the 
new science of aeronautics. Other commercial companies and civic 
agencies participated in similar aviation radio broadcasts. 

Perhaps the outstanding achievement in the broadcasting of aviation 
radio programs during the year was the series of programs sponsorrd 
by the Aeronautical Chamber of Commerce and broadcast over a nation­
wide hookup by the National Broadcasting Company. The programs, 
known to millions of listeners as the "Roads of the Sky" series, brought 
an outstanding figure in aviation to the microphone for a I 5-minute 
talk on some new phase of aviation each week. Hundreds of columns 
of news space and editorial comment \\·ere affordrd the extrnded serirs, 
which opened July 2 and continued until 1\ovembrr 21. 

Secretary of Commerce Robrrt P. Lamont, introduced by Frederick 
B. Rentschler, president of the Aeronautical Chamber of Commerce, 
opened the series of half-hour programs. Other speakers whose messages 
on some phase of aviation were broadcast over a chain of nearly 30 
stations from coast to coast included \V. Irving Glover, assistant post­
master general in charge of air mail, "New Sky Speeds for Business"; 
Wesley Smith, National Air Transport pilot, "Flying the Mail: New 
York to Chicago"; E. Hamilton Lee, Boeing System pilot, "Flying the 
Mail: Chicago to Cheyenne"; Fred Kelly, \Vestern Air Express pilot, 
"Hurdling the Sierras: Cheyenne to Los Angeles"; Capt. Frank Hawks, 
transcontinental record holder, "Vacations in the Air"; William P. l\1ac­
Cracken, then Assistant Secretary of Commerce for Aeronautics, "How 
America Protects Her Flying Public"; Herbert Hoover, Jr., radio expert 
for Western Air Express, "Radio: Magic Guide for Airplanes"; Lieut. 
Apollo Soucek, Navy altitude flier, "Ho\v High Can Man Fly?"; Erik 
Nelson, round the world flyer, "Around the \Vorld in Aviation"; 
F. Trubee Davison, Assistant Secretary of \Var for Aeronautics, "Seven 
League Boots for the Army Air Service"; Col. H. H. nice, chief of 
the Department of Commerce Airport Section. "Ai roorts: Nests for Our 
Planes"; David S. Ingalls, Assistant Secretary of Navy for Aeronautics, 
"Why I Fly"; John T. Trippe, president of Pan-American Airways. 
Inc., "Linking the Americas by Air"; Amelia Earhart, trans-Atlantic 
flier and assistant general traffic manager of Transcontinental Air Trans­
port, Inc., "Woman's Influence on Air Transport Luxury"; Rear 
Admiral William A. Moffett, chief of the Navy Department Bureau 
of Aeronautics, "Dirigibles of Tomorrow"; Edward S. Evans, president 
of Detroit Aircraft Corporation, "Flying Without Motors"; William 
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A stud ent gets hi s in struction in a Curtiss (Curtiss Challenger) Fleclgl ing, 
des igned especially for tra ining purposes. 
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PARKS TRAINER 
Parks (\~7 right \Vhirlwind) P-z-A, built by Parks Air Co llege, in flight. 
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B. Stout, vice-president of the Stout :Uetal Plane Division of the Ford 
Motor Company, "Why Airplanes Fly"; Edward A. Stinson, president 
Stinson Aircraft Corporation, "Learning to Fly: Yesterday and Today"; 
Col. Paul Henderson, vice-president of Transcontinental Air Transport, 
Inc., and National Air Transport, Inc., "Lighting the Sky-roads for 
Airplanes," and Maj. Clarence l\tl. Young, Assistant Secretary of Com­
merce for Aeronautics, "America's Place in the Air Today." 

The stations in the nationwide network which broadcast this weekly 
aviation feature included: WEAF, New York; WPAG, vVorcester, 
Mass.; WSAI, Cincinnati; WO\V, Omaha; vVIOD, lVIiami Beach, 
Fla.; WHAS, Louisville; WS:Vl, Nashville; KVOO, Tulsa; vVFAA, 
Dallas; WOAI, San Antonio; KOA, Denver; KSL, Salt Lake City; 
WCAE, Pittsburgh; WRC, Washington; \VTIC, Hartford, Conn.; 
WCSH, Portland, Me.; WGY, Schenectady; \VGR, Buffalo; 
WTAM, Cleveland; KSD, St. Louis; \VHO, Des Moines; KSTP, 
St. Paul; WTMJ, Milwaukee; \VAPI, Birmingham; WRVA, 
Richmond; WWJ, Detroit, and \VFI, Philadelphia. 

Publications Aid Education 

Newspapers and magazines devoted more space to aviatiOn events 
during 1929 than they did during previous years, approximately 200 

major newspapers establishing specialized sections devoted to aviation 
and written by men qualified as aviation editors. 

While newspaper treatment of aircraft accidents continued to be 
out of all proportion to their importance, the policies of the major 
metropolitan newspapers were directed toward a more accurate appraisal 
of news values. It appeared certain that as long as aviation accidents 
remained so few in number, they would occupy a sensational place in 
the public press out of proportion to their importance, but leaders in 
the aircraft industry pointed out that this condition might be viewed 
as healthy rather than devastating since the general public had been 
trained to consider front-page happenings as the exception rather than 
the rule. 

There was a marked increase in the accuracy of statements concern­
ing technical phases of aviation in the public press, which indicated a 
general gain in the knowledge of aviation terminology and more intimate 
contact with the new art. 

Motion Pictures 

The air transport lines developed motion pictures representative of 
scenes and activities along their lines for private and public showing. 
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Se,·eral flying schools and manufacturing concerns prepared similar films 
in their specialized fields. The general news reels and feature motion 
pictures continued to de,·ote a major share of attention to aviation. 

The seven-reel motion film, ''Flying with Lindbergh," presented to 
the Aeronautical Chamber of Commerce in 1928 by the :Motion Picture 
Producers of America, was used in an acti,·e educational program 
throughout 1929. The film was loaned by the Aeronautical Chamber 
of Commerce to dozens of ci,·ic organizations, flying schools, universities, 
colleges and similar institutions for showings at which no admission was 
charged. It was estimated that nearly a half million persons saw the 
film during 1929. 

Advertising and Art 

Aeronautical advertising represented a new standard in sales and 
artistic values. The institutional advertising done by some of the 
major units in the aircraft industry bordered almost on the poetic in 
its appeal, unusual art effects accompanying the copy. Aeronautical sub­
jects also were in general use in the advertising of products outside the 
aviation field because of the romance, speed and newness associated with 
aviation. 

\Vhile most of the advertising done during 1929 was of an institu­
tional nature, with only a few organizations carrying out national pro­
grams, several corporations were planning larger and more direct sales 
campaigns through advertising in 1930. A committee of the Aero­
nautical Chamber of Commerce had plans for an extensiYe aviation 
institutional advertising campaign under consideration during most of 
1929, but had not announced the adoption of any plan at the close of 
the year. 

Three nationally know artists had made distinctive contributions in 
the portrayal of aeronautical subjects, and dozens of others were engaged 
in some kind of illustrating work related to aviation. John lVIacGilchrist, 
former officer in the Royal Air Force and nationally known artist, 
had completed ten etchings on aeronautical subjects, the latest of which 
"·as done for the Aircraft Year Book and is presented as the frontispiece 
of this edition. His etchings were exhibited at the National Arts Club, 
New York, Brooklyn Society of Etchers, and the Philadelphia Society 
of Etchers during the year. ·It was the first time that his completed 
work, three years in the making, had been brought together for exhibi­
tion. 

Frank Lemon's water colors of noteworthy flights made for the 
Wright Aeronautical Corporation attracted attention in both aviation 
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and art circles, as did the aviation paintings and illustrations of Cla\·ton 
Knight. 

Libraries 

Libraries, both public and private, were recoglllzlJlg the importance 
of aviation and built up special collections on aeronautical subjects, many 
of them setting aside a special section for these works. The Library 
of Congress had some I ,200 titles in its collection of aeronautics. Sixteen 
hundred volumes and 700 pamphlets \\·ere included in the Langley 
Aeronautical Library of Smithsonian Institution. A small collection in 
the Aeronautics Branch of the Department of Commerce, another in 
the possession of the National Alh·isory Committee for Aeronautics, and 
a library in the U. S. Air Corps \Vashington offices were open to the 
general public. 

While it was established as a private collection for the use of mem­
bers in the aircraft industry, the Aeronautical Chamber of Commerce 
Library in New York was used extensively by newspaper and magazine 
writers and others interested in aviation research. It included approxi­
mately 1 ,ooo bound volumes as ,,·ell as 6o,ooo catalogues, reports, 
pamphlets, and other unbound material and was considered the largest 
library devoted exclusively to aeronautics in the United States. 

In the Aeronautical Chamber of Commerce Library, 14 newly estab­
lished aviation magazines were received during I 929, bringing the total 
number of domestic magazines devoted to aeronautics up to 3 r, exclusive 
of house organs. Twenty-four issues of the Library Bulletin prepared 
by the Aeronautical Chamber of Commerce librarian were sent to mem­
bers during the year, indexing 3,000 aviation articles in domestic and 
foreign periodicals. The Library Bulletin was used for reference in 
numerous colleges, universities, clubs and public libraries as \'-:ell as by 
members of the chamber. 

The Chamber's library reference service aided an average of 50 per­
sons each day, many of them members of the organization, including 
banks, investment houses, newspapers, magazines, special writers, adver­
tising agencies, insurance firms, and municipal chambers of commerce. 
Both mail and telephone requests ,\·ere received for such service on a 
widely varying scale of subjects. 

Aircraft Shows 

Aircraft shows sponsored or sanctioned by the Aeronautical Chamber 
of Commerce in all parts of the country played an important part in 
educating millions of people, who obtained first hand information on 
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th e airplanes, engines and equipment of the major manu fac turers. The 
~a tion a l A ir R aces and Aeronau tica l E xpo-ition at C le ·eland provid ed 
an oppo rtunity fo r seve ral hun d red th ousa nd persons to attend the sho\\--

F LI GHT T U TOR 

This new contraption perfected by th e U. S. A rmy A ir Co rps to a id in th e 
primary trainin g of fly in g cad r ts provid es a ll sensations of solo fli ght without 

gettin g off th e g round. 

mg of 100 different airplanes as well as to see them perform at the 
airport. 

Other aircraft shows sponsored or sanctioned by the chamber during 
1929 included the Second A ll-American Aircraft Show at D etroit; 
Pittsburgh Aircraft Show; Indianapolis Aircraft E xposition; D es :Moines 

18 
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Aircraft Show; J~ ocheste r Avia tion Expos ition; Second A nnual Pikes 
P eak Show in Co lo rad o Springs ; A ircraft E xposition held in connection 
with the Internation a l A ir C ircus in Kansas City, I-.::an.; Baltimore 

BLIMP AT CAP ITOL 

U.S. Army airship, TC-3, from Langley field, Va ., la nuin g in the Cap itol Plaza, 
vVashin g ton, with a senator aboa rd. 

Aircraft Show, and th e \t\Testern Aircraft Show in Los Angeles. T1e 
latter exposition was sa nctioned by the Chamber and financed by the 
Aeronautical Expositions Corporation. 



CHAPTER XVIII 
WORLD AVIATION IN 1929 

W HILE the C nited States led in e\·ery branch of aeronautic 
den~lopment during 1929. aviation's influence upon the eco­
nomic and political life of the nations was felt throughout the 

\\·orld. Progress was marked on n·ery continent and hardly a section 
of the most isolated countries was not affected in some way. 

The great strides made during the year in the development of air 
transport \\·ere particularly evident in :.\lexica. China and Latin America, 
whne fe\\· regular sen·ices \\'l're offered prior to 1929. Chile, Brazil, 
Argentina and the west coast countries of South America experienced 
un prccedented d n·e lopmen t. 

The total distance regularly tlmn1 on civil air lines reached 1 ro.ooo 
miles in the summer of 1929. of which the l. nitcd States and Germany 
each had sen·ices over more than -t-0,(~00 miles of ain,·ays. Latin 
America, including American and European 0\nll'd lines, had about 
25,000 miles of regularly Hawn routes, with the remainder in Australia 
and Asia. 

'Vhile the manufacturing industry made its greatest progress in 
the United States, Germany led in the construction of large powerful 
land and seaplanes. 

One of the notable trends in Europe ,,·as the increasing amount of 
co-operative sen·ices offered bct\\·een rail and air lines, e\·en second 
class rail passengers being prO\·ided for on through tickets and goods 
on through bills of lading. 

Air mail services were made more extensive, with more than so 
countries authorizing their foreign mail to be flown over international 
routes. In China and Japan, \\·here the risks of theft and delay through 
the older means of transportation were current, air mail was introduced 
to insure greater regularity of sen·ice. T,,.o American companies, Pan 
American Airways, Inc., and New York, Rio and Buenos Aires Line, 
made remarkable progress in the development of a network of airways 
in Latin America. Further stimulation of traffic over these lines was 
expected through the cutting of the air mail rates bet\Hen the United 
States and Latin American countries from 33)1 to so per cent, effecti,·e 
January I, I 930. 

Flying clubs increased throughout the world, particularly in the 
British Empire. There were 300 private clubs in operation outside the 
United States, Russia and Turkey. In Russia and Turkey, numerous 
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aviation societies were formed but it was incorrect to classif\· their 
activities \\·ith those of the clubs commonly known in the Briti~h Empire. 
About 500 pilots had been trained in these clubs \Yithin a year, halt 
of that number in Great Britain or her colonic~. 

There was some kind of aeronautic de,·elopment during 1929 in 
sixty-three nations, widely distributed m-er every continent in the world. 
Some of the most important achievements in each of these countries will 
be described. The cou11tries are listed alphabetically for cOin-enience in 
future reference. 

Argentina 

Level terrain, good weather and great distances between the centers 
of population further stimulated the grO\\"th of Argentine aviation in 
1929, ten new sen·ices being added during the year to increase the total 
mileage of air lines in operation at the end of the year to s,6o6. The 
lines were not only intra-national, but linked the far southern republic 
with the rest of the world. Twenty fully equipped ai rporb scattered 
throughout the country provided centers for air line and private opera­
tions. 

Pan American Ain\·ays, Inc., inaugurated a new line between Buenos 
Aires and 1\llontevideo and later extended the services from Buenos Aires 
to Santiago, Chile, across the Andes by way of Rufino and l\lendoza. 
The New York, Rio and Buenos Aires Line established regular servicr 
between Buenos Aires and l\Iontevideo, Buenos Aires and l\lar del 
Plata, Buenos Aires and Asuncion by way of Concordia and Corrientes. 
~YRBA, as the American line was commonly knO\\·n, opened mail and 
passenger service :"Jovember 27 from Buenos Aires to Yacuiba, Bolivia, 
by way of Rosario, Cordoba, Santiago del Estero and Salta. Connrc­
tions were made at Yacuiba with the Bolivian Air Service for La Paz, 
Bolivia. NYRBA also extended its service across the Andes late in the 
year from Buenos Aires to Santiago, Chile, by way of Rosario, .Cordoba 
and Mendoza, carrying mails under contract with the governments of 
Argentina and Chile. 

Aeropostale Argentina, the French line, opened new routes during 
the year between Buenos Aires and Asuncion, by way of Monte Caseros 
and Posados; between Buenos Aires and Santiago, Chile, by way of 
Rufino, Mercedes and l\tlendoza; and between Buenos Aires and 
Comodoro Rivadavia in Patagonia, the vast sparsely populated territory 
of southern Argentina. 

The Latecoere Company continued its service between Buenos Aires 
and Brazilian ports to expedite the delivery of mail to Europe. Post 
office statistics showed that Argentina handled more mail per capita 
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than any other nation in the \\·orld. This fact se r ·ed to indicate the 
ge neral need for rapid communication and the future fi eld for air line 
de \·e lopment. Argentina handl ed 22+ pieces of mail per inhabitant as 
compared \\·ith 2 q piece in the nited States ; 147 in France ; I 43 in 
E ngland; 121 in Ge rmany ; and 28 in Braz il. The German LuftHansa 
announced plans during the yea r for the es tablishment of regular trans­
A tl antic se rvice bet\\·een Ge rm any and Buenos Aires b) ,,·ay of Per­
nambuco, using giant fl ying boats o f the Rohrbach Romar type. 

Australia 

Gove rnment subsidy and increased public confid ence played an im­
portant part in th e de\·e lopment of aviation in Au stralia during 1929. 
There \\·e re 102 registered aircra ft O\\·ners, 230 licensed private pilots 
and I 53 licensed commercial pilots in the country. T\\·el ve American 
pl a nes had bee n registe red. 

Three large companies operated six regular air lines ove r routes 
totaling 7 Ss8 miles, th e oldes t and longes t of these se rvices being from 
P erth to D erby, a distance of I ,+67 miles. The newest and second 
longes t ,,·as from Perth to Ad elaide, South Australia. Joining this 
se n ·ice a link from Ad elaid e to C ootamundra, New South \ Vales, 578 
mil es, was inaugurated. Other se rvices b~twee n lVIildura and Broken 
Hill and bet\ H en l\ll elbourne and Hay \Hre operated t\Yice ,,·eekly. A 
ne,,· service from Brisbane to Townsville in Quee nsland \\·as announced 
for operation early in I 930. T en tri-motorecl English monoplanes 
w ere to be imported for this se n·ice . An extension of the service to 
Cairns, Queensland , and P ort l\tloresby, New Guiana, was being con­
side red for 1930. 

Six fl ying clubs, subsidized by the goyernment , and fl ying schools 
operated by vVestern Australian Airways, Ltd. , under federal support 
had trained 287 Class A pilots by th e end of July. The eight training 
cente rs flew a total of I 7,726 hours during the period. Eighty airports 
throughout the Commorl\\·ealth had been established by the government, 
and out of 27 requ ests for additional ones, 23 w ere approved. This 
was in line with the government's policy of fostering aviation through 
the provision of necessary facilities to stimulate private as well as air 
line operations. The route from Perth to Adelaide was lighted for 
night flying at a cost of about £17,000 ($82,620 ). 

The Commonwealth closed clown and dismantled its experimental 
aircraft construction plant at Sydney. A three 1\!Iongoose-engined plane 
known as the Lasconder, designed by an Australian to seat from four 
to six persons, was constructed during the year. Arrangements were 
entered into between the Clyde Engineering Company of Sydney and 
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Australian National Airways, LtrL for the formation of a company, 
known as the Clnle Engineering-:\ational Airways, Ltd., to manufac­
ture four models of light planes. 

Civil aeronautics in Australia \\"as controlled lw a Civil Aeronautics 
Department which ,,·as supervised by a director, and resembled in many 
ways the civil organization in England. The department had a small 
staff of personnel and a few planes for oflicial use. It controlled every 
aspect of civil aeronautics from the large air lines to the private 0\\"IH'r, 
setting up airworthiness requirements for aircraft and license tests for 
pilots. Between :f:JOO,ooo and Lt-oO,<l<~") ( S r ·+5~.oon to :f;r .9++.0<~1) 
were available to Australian operators and manufacturers in subsidies. 

Austria 

Austria, \\·ith srx and a half million inhabitants living in 83,833 
square kilometers ( 32,36~ square miles) of territory, doubled its air 
traffic during the year, establishing new lines under government subsidy 
that radiated from Vienna like the spokes of a wheel. Air transport 
in Austria dates back only to 1927 \\·hen the Austrian Air Traffic 
Association received its first su bn·ntion of I ,ooo,ooo schillings (about 
:j; I +O,OOO) . 

The c-;ennan Luft Hansa operated regular air service from Vienna 
bv way of Prague to Berlin, and by \\"ay of Salzburg to lVlunich. 
The Hungarian Air Transport co-opnated with the German service. 
The Compagnie lnternationale de ~avigation Aerienne, a French line, 
linked Vienna, Prague and Strashourg with Paris. A Polish line, the 
Polska Linia Lotnicza Aerolot, operated a sen·icc to \Varsaw and the 
Italian border; and the Trans-adriatie<t Societa Anonima di Navigazione 
Aerea of Ancona prm·ided a sen· ice from Vienna to V en icc, with con­
nections for other cities in I tah·. 

Fourteen rotttes were in ~peration during I929, ,,·ith connections 
for Berlin, l\lunich, Budapest, Bucharest, Constantinople, Cracow, 
Danzig, Bremen, Prague, Strasbourg, Paris, Copenhagen, l\Jalmo, 
Cologne, Essen, London, Zurich, (}eneva, Venice and Rome. The 
fares were low: from Vienna to Berlin, 306 miles, about $30; to 
Budapest, I +O miles, :j;w; to Zurich, 388 miles, $29; to Paris, :f.-t9; 
and to Rome, 5 IO miles, $so. An express route from Vienna to Berlin 
covered the distance in three hours and forty minutes. 

From six airplanes, the Austrian air service had increased its fleet 
to twenty-four. Twenty per cent of the persons \\·ho used the air lines 
in Austria were Americans, Hungary being the only foreign nation 
\vhich exceeded the United States in the use of the Austrian air lines. 
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The lines han· been operated without a single accident in "·hich pas­
sengers or members of the crew were injured. This record was main­
tained dl'spite the fact that Austria is an Alpine country and it is 
necessary to fly over vl'ry mountainous territory. 

Bahamas 

The Bahamas were linked with the l'nitcd Statl's by air in January, 
I 929. when Pan American Ain,·ays. Inc., established regular mail 
service between ='J assau and :\I iami. Operations were discontinued in 
August. but the company announced a resumption of the service for 
January, I 930. 

Because of the nature of the country, all planes whether operated 
privately or by air lines in or out of the Bahamas, were amphibians 
or seaplanes.· Two small British planl's were imported by a company 
understood to be interested in a real estate development at 'Vest End, 
Grand Bahama. Irregular sen·ice was operated by several American 
planes during the winter season. but no scheduled operations other than 
those of Pan American Airways, Inc., were afforded the islands. 

Belgium 

Belgium continued operation of its mail and passenger lines radiating 
from Brussels to London and Cologne, added new services, and planned 
an ambitious program for de\"l·loping a line between Brussels and the 
Belgian Congo, 7,500 miles away. The lines were heavily subsidized 
under an agrel'ment with the go\"Crnment, "·hich made available general 
subsidies amounting to I I, 7 30,ooo Belgian francs ( $328,-J.-J.O) during 
the second quarter of I 929, and 3, I so,ooo francs ( $88,200) in the 
first quarter. 

A line between Brussels, Essen and Hamburg was inaugurated 
in lVIay, and night air mail service between Brussels and London was 
established in September. Three new international lines were plannl'd 
for 1930; Antwerp to Amsterdam; Antwerp to Essen and Berlin; and 
Brussels to Luxemburg. The latter was to be the first link in a pro­
jected route to Switzerland. Services also \\"Cre planned for operation 
during the Antwerp Exposition in 1930, connecting London and 
Antwerp, Ostend and Antwerp, Antwerp and Leige, and Ostend, 
Brussels, and Leige. 

An air line connecting Belgium with her African colony, Belgian 
Congo, was to be opened over the 7,500 mile route with an air mail 
service operated by the Societe Anonyme Beige d'Exploitation de Ia 
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Navigat ion Aerienne, or S.A .B.E. .A. company, "·hich held the major 
ope rating co ncessions. Plans includ ed li ghtin g the 7 ,500 mile route by 
1933 and the ca rryin g of passe nge rs on a three-day schedule after the 
experimenta l tage "·ith air m ail was passed. 

]~he Sabe na company al so ann ou nced plans fo r the m anufacture 
of airplanes of th e l' okker type und er an ag reement " ·ith the Dutch 
in ve ntor and builders. T en pl anes we re und er co nstruction, and the 
plans of th e company includ ed increasi ng the Belgian Hee t to fo rty 
within a year. The company was capitalized at 2 0,000,000 Belgian 
francs ($s6o,ooo ). 

Foreign air lines Hying over B elgium inclu ded: Imperial A irways 
from London to Cologne ; "Farman , connec ting Paris, Brussels, Rotter­
dam, and Amsterdam; I-.::.L. l\11. , linkin g Rotterdam , Brusse ls and Basic; 
Farman, bet\\·een Pa ri s, Co logne and Berlin; and K.L. TVI., co nnec ting 
Amsterdam , R otterdam , and L{) nd on . There were three schools for 
pilots which we re subsidi zed by the M ini stry of N ational Defense, 
a lthough th ey train ed both c ivil and milita ry pil ots. 

The gove rnment permitted the importation of airpl;fnes ,,·ithout 
res trictions, but at th e same time gran ted heavy subs id ies to the national 
industry. There we re 82 planes in the Belgian civil air se rvice at the 
close of I 929. The gove rnm ent encou raged the purchase of light 
planes by indi viduals for training purposes by paying about one-half 
of the purchase price e n a $ 10,000 t\\·o-place Belgian plane. Three 
public aerodromes were administered by the gove rnment: Brussels, 
Antwerp, and Ostend. Three other private aerodromes were available 
at St. Hubert, Gossel ies and Le Zoute. 

Bolivia 

The Lloyd Aereo Boliviana (Bolivian Lloyd Air Line), a G erm an 
operating company establi shed during the centenary ce lebration of the 
founding of the German colony in Bolivia, had six routes in ac ti ve 
operation during I 929 , using six Junkers all-metal planes. 

The lines connected Cochabamba-V allegrande-Santa Cruz; Cocha­
bamba-Todos Santos-Triniclad-Santa Ana-Guaya ramerin-Villa Bella­
Cachuela Esperanza-Riberalta; Santa Cruz-San Jose-Robore-Puerto 
Suarez; Santa Cruz-Charagua-Villa Montes-Yacuiba; Cochabamba­
Sucre; Cochabamba-Oruru-La Paz-Arica. 

The New York, Rio and Buenos Aires Line, an American operating 
company, linked Buenos Aires with Yacuiba in Bolivia, where connec­
tions were made w ith the Bolivian lines. The German company was 
awarded substantial subsidies for the continued operation of its lines. 
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Brazil 

') 6.­- ) 

T"·o large transport companies, one Ge rm an and the other F rench , 
opera ted regul a r air se rvice in B raz il during 1929, and t\\·o Am erican 
companies had obtained permits to operate through the country begin­
ning regu lar se rvice in 1930. There we re abou t 45 priva tely 0\nled 
pl anes in the country, wh ich pro \·ided a rich market fo r airpl ane sales 
because of th e grea t distances \\·hich had to be cove red and the lack of 
other regula r fas t transport. 

F LI ES W ITH 169 P E RSONS 
Wide W or ld . 

Some of th e passe nge rs and c rew lin e up before th e huge 12-motored 
D orni er D O-X p reparatory to its reco rd fli ght. 

The C ompagni e Generale Ae ropostale, the French line which oper­
ated independent of Brazilian subsid y, w as subsidized by the French 
gove rnment to the ex tent of about 39,000,000 f rancs ($ r ,550,000) and 
operated between France and N orth Africa. Its route in Braz ilian 
terri tory extended 2,5 I 5 miles f rom N atal in the north to Rio Grand e 
do Sul in the south, w ith intermediate stops for mail at the most 
important cities along the coas t. French planes were used exclusively. 

The Condor Syndikat, the German operating company, provided 
regular mail and passenger service ove r I ,o r I m iles in Brazilian terri­
tory, connecting Rio de J aniero w ith Rio Grande do Sui, w ith inter-
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mediate stops at Paranagua, Sao Francisco, Florianapolis and Laguna, 
and a second line from Rio Crande do Sui to Porto Alegre via Pelotas. 
Flights were made twice a \\·cek in both directions. German planes ,,·ere 
used excl usi vel y. 

Another operator, the Companhia Empreza de Transportes Aereos. 
established service in 1927 between the coast and interior points, but 
financial d i fficu I tics forced it to suspend operations during I 929. Late 
in I 929, however, they ad vcrtised regular service on a provisional basis 
between Rio de Janiero and Sao Paulo and Rio de Janiero and Campos, 
with two departures per week. The company was organized by 
Brazilian capital. 

The first plane the 0:"c\\· York, Rio and Buenos Aires Line granted 
permission to Hy through Brazil, reached there in July on a trail blazing 
trip over the proposed line to be inaugurated in I 930. Pan American 
Airways, Inc., was granted permission to Hy through Brazil and com­
pleted experimental work over its proposed route along the coast which 
was to be opened in I 930. 

Bulgaria 

Bulgarian air lines more than doubled their service during I929. 
Air mail lines were operating from Bulgaria to Yugoslavia, Hungary, 
Austria, Czechoslovakia, Switzerland, Germany, Poland, France, Bel­
gium, Denmark, Spain, Norway, Holland, Sweden, Turkey and 
England. 

Passenger service between Belgrade and Sophia was maintained 
three times a week in Potez planes, while a merchandise service was 
operated on a similar schedule with Spad machines. Regular service 
also was maintained three times a week from Belgrade to Constantinople 
by way of Sophia. The line was operated by the French Compagnie 
Internationale de Navigation Aericnnc through an arrangement with 
the Bulgarian government. 

Canada 

Aviation was stimulated by the federal government in Canada during 
I929 through the extension of its policy to aid in the training of pilots 
enrolled in Hying clubs and the granting of contracts to private com­
panies for carrying air mail. The number of flying clubs assisted by 
the government increased during the year from I6 to 23, and the 
enrollment from 2,300 to well over J,OOO. The government furnished 
airplanes to these clubs and paid $wo to them for each person trained 
for a private pilot's license. 

~--~---------
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Canada had no restrictions on the importation of aircraft and engines 
except to require regular import duties to be paid. During the year 
ended September 30. 52 aircraft valued at $5i ).j03.6i "·ere imported 
into Canada on which duties and taxes to the amount of $1 j2,8g6.gs 
were collected. There \\·ere no engine manufacturers in Canada, but 
two American engine companies. Canadian Pratt and \Vhitney Aircraft, 
Ltd .. and Canadian \\Tright, Ltd .. were engaged in the assembling and 
servicing of engines from parts produced in the l; nited States. Boeing 
Aircraft of Canada. Ltd., \\·as established during the _year at Vancom·er 
to manufacture or assemble planes of the type made by the parent 
American company. 

Toronto and ::\Jontreal ,,·ere the chief centers of the manufacturing 
industry. The Curtiss-Reid Aircraft Company, Ltd., of Cartien·ille, 
Quebec. manufactured the Reid Rambler biplane, equipped with a Cirrus 
::\'lark II engine. Canadian Vickers. Ltd .. of :Montreal. manufactured 
the Vedette, equipped with a single engine; the Vancouver, a twin engine 
biplane; and an American type. The De Havilland Aircraft of Canada, 
Ltd., imported units from its parent company in Great Britain and 
assembled the planes in Toronto. It planned to manufacture the D. H. 
lVloth when a new factory was completed and in operation. The Y arrm\· 
Aircraft Corporation, Ltd., was organized in Vancouver, but no planes 
had been manufactured. 

There were 397 planes in Canada September 30; 3 I 3 private pilots; 
2i9 commercial pilots; and 88 companies operating airplanes, including 
five air mail contractors. Canadian Ain,·ays, Ltd., operated daily air 
mail service between l\Iontreal and Toronto under contract with the 
Post Office Department. Passengers and mail were carried by Canadian 
Colonial Aim·ays, Ltd., bet\\·een l\tlontreal and Ne\\' York on daily 
schedules. Canadian Colonial \Vestern Airways, Ltd., operated a line 
between l\Iontreal and Buffalo. Transcontinental Airways, Ltd., carried 
mail, freight and passengers throughout the prm·inces of Quebec and 
New Brunswick. London Air Transport, Ltd., provided a service 
between Leamington and Pelee Island in Lake Erie over a 22 mile 
route. \V estern Canada Airways, Ltd., operated regular services 
bet\nen Sioux Lookout and Red Lake; Lac du Bonnet, Bissett, and 
\Vadhope; The Pass and Kississing; and \Vinnipeg, Regina, Calgary, 
and Edmonton, by way of Saskatoon. Sky View Lines, Ltd., provided 
a sight-seeing service over Niagara Falls from the Canadian shore. 
\Vinter service was established between :Moncton and l\1agdalen Islands 
and Quebec, Seven Islands and Anticosti. Rimouski, 1\Iontreal and 
Ottawa were linked in a regular summer service. Approximately 
400,000 miles were flown during I 929 on Canadian air mail routes 
alone. A saving of 20 hours was made on the new route opened in 
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J anu ary bet ween Ottawa, lVIontreal, St. John and Halifax. It "·as 
estimated th at 63 hours wou ld be saved by the establishment of a pro­
j ec ted a ir m ail line across the Dominion paralleling the transcontin ental 
route in th e U nited States. 

Airplanes were extensive ly used by private compa nies engaged in 
the mining and fur indust ries. The ex tensive work of two of the most 
prominen t companies is reviewed in the chapter on "Exploration by 
Air." 

There w ere 6r stand ard airports in Canada on September 30, with 
nea rly a sco re of others planned or und er const ructi on. A ll airports 
and intermed iate land ing fields " ·ith the exception of the government­
owned airports at St. Hubert, lVIontrca l and Rim ousk i, Quebec, were 
owned either by municipalities or private operato rs. The gove rnment 
was installing lighting eq uipment on the Toronto-Detroit, Ca lga ry­
R egin a, Regin a-Winnipeg and Ed monton-R egina air mail rou tes. Radio 
beacons also we re being installed on the principal routes. vVea th er 
repo rts were broadcast regularly to pilots by the Department of lVIa rine 
and Fisheries. 

Chile 

While there was not a single air mail line operating in Chile a t th e 
openi ng of 1929, progress du ring 1929 was so rapid that four com­
panics were Hying on regu lar schedules at the end of th e yea r. Santiago 
was th e terminu s of two of the longes t air mail lines in the world, the 
Pan American-Grace Airways, Inc., route from Miam i to Sar~tiago and 
the line from Paris to Santiago operated by the Latecoere Lines. 

Weekly eight-day ai r mail se rvice was maintained betwee n Santi ago 
and Miami , and weekly ten-clay se rvice betwee n Santiago and Paris. 
The Nat ion al Air Li nes, owned by the Chilean gove rnment and operated 
by the War Department, maintained ser vice three times a week betwee n 
Santiago and Arica, and the New York, Rio and Buenos Aires Line 
operated weekly se rvice bet ween Santiago and lVI ontev icl eo, which was 
to be extended to New York in 1930 by w ay of the east coast of South 
America and the \i\Tes t Indies. 

Owing · to rather high railroad fares in Chile, travel by air was 
almost as cheap as first class trains, and was proving far more popular. 
The National Air Lines reported that it was unable to accommodate 
the Hying public and was rapidly increasing its equ ipment and personnel. 
Six six-place planes and two tri-motorcd 20 passenger planes were 
delivered to the Chilean government for the Santiago to Arica service. 
During the month of September alone, th e National Air Lines Hew 
442 hours, about 44,000 miles, with roo per cent efficiency. 
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Passenge r traffic bet \\·een Sa nti ago and Buenos Aires across the 
g rea t A nd es mountain ,,·a ll \\·as so h eav~r that the Ne\\· York, Rio and 
Buenos Ai res Li ne announced bi1Hek ly se rvice starting late in 1929. 
Tri-motored Ford pl anes 11·e re used on the line. Passe nger ervice on 
th e C hilean sec tion of Pan A merican-G race Ai rn·ays, Inc. , had not been 
inaugu rated, but passenge rs could Ay to A rica in C hilean planes and 
continu e on the _\merica n line. The goHrnment announced plans for 
air m ai l and passe nger .se n ·ice bet11·een Sa ntiago and Puerto fontt 
late in the yea r. 

Ea rly in 1929 there \\·e re not three airports in all Chile. At the 
end of the yea r there \\·e re that many in the city of Santiago alone. 
The gove rnment continued to develop its military fo rces, purchasing 
pl anes and equipment f rom the U nited States. Sixty-two m ilita ry planes 
tl ew ove r Santiago in fo rm at ion during a celebration late in the year. 
Pri1·ate Aying remained almost " ·holt) unknom1 in C hile. There were 
less than a half dozen privately O\\"ned planes and not more than ten 
pri va te civilian pilots in the country. The government had mad e no 
prov isions for th e registe ring and lice nsing of planes, m aking a census 
of a ircraft very diAicult. 

China· 

Avia tion became deeply rooted in C hina during 1929, both in its 
military and civil branches. A country of vas t distances between great 
citi es with an enormous population and less than 6 ,000 miles of railways , 
C hina fo und the airplane \\·e ll ad apted to its needs. 

Aviation Ex ploration , Inc., a subsidi ary of th e Curtiss-,1\Tright in­
teres ts, was organized as a $ ro,ooo,ooo enterprise to operate air mail 
lines in C hin a und er contract with the gove rnment. The first lines 
to be established \\"Cre to connec t Na nking \\"ith P eking, Ca nton with 
I-Iankow, and Shanghai w ith HankO\\. by \\·ay of Nanking. The com­
pany also planned to es tablish schools to train Chinese pilots. Plans 
\\"Cre temporarily checked through some differences arising out of ri va lry 
betwee n the lVIinistry of Communica tions and lVIinistry of Railways as 
to which controlled the rights to grant mail contracts. 

Five R yan monoplanes were delive red to the Wuhan Civil A viation 
A ssociation in January to be used on a proposed line between Hankow 
and Ca1:ton, and the Yunnan Provincial Government bought fi ve R yan 
monoplanes. Fi ve ' 1\T a co three-place biplanes were purchased by the 
Kuangtung Provincial Government. These purchases of American 
equipment and others of German and British planes served to indicate 
the increased interests in aviation taken by the government. 

A Loening amphibian was placed in se rvice in November on a nine 



AIRCRAFT YEAR BOOK 

hour schedule between Shanghai and Hankow, and a half dozen other 
services were projected or under survey. \Vhile the development of 
commercial air lines promised to have the most lasting influence on 
the country, the year witnessed continued fighting between rival factions 
with American planes figuring in the equipment of both forces. The 
Chance Vought Corporation sold a fleet of Vought Corsairs to the 
National Government late in the year. Because of the secrecy which 
surrounded the military operations, it was difficult to know how many 
planes were in actual military use, but it was known that more than 
a score figured in several raids. 

Colombia 

At the close of the year, there were IS airplanes and 14 pilots in 
Colombia. Two closely affiliated companies, the "Scadta" at Barran­
quilla and "Casada" at Bucaramanga, were organized under the 
Colombian law to operate regular mail and passenger lines. Early in 
September, Pan American Airways, Inc., opened a landing field ten 
miles from Barranquilla, and maintained a weekly service from Cristobal 
to Curacoa, but was not permitted to bring passengers into the country 
or take them out. Pan American-Grace Airways, Inc., an affiliated 
company, operated its planes through Colombia from Colon to Peru. 

"Scadta" ( Sociedad Colombo-Alcmena de Transportcs Aercos) with 
an authorized capital of $825,000 operated the Magdclcna River Line, 
extending from Barranquilla to Girardot, 6oo miles; the Trai1s-Andian 
Line from Bogota to Cali, 275 miles; the Pacific Line from Cristobal 
by way of Buena ventura to Guayaquil, Ecuador, I ,200 miles; the Inter­
Ocean Line from Barranquilla to Quito and Buenaventura, 700 miles; 
and the Atlantic Line from Cristobal to Santa Marta, 500 miles. 

The "Casada" (Campania Santanbereana de Aviacion), a subsidiary, 
operated the Barranca-Bermeja-Bucaramanga Line, So miles; the Bacara­
manga-Puerto Wilches Line, So miles; and Puerto Wilches-Barranca­
Bermeja line, I 5 miles. 

"Scadta" had I4 seaplanes and two land planes, while "Casada" 
had two land planes. There were four landing fields and two seaplane 
bases. "Scad ta" had I 2 pilots and 200 other staff men, while "Casada" 
had two pilots and 25 other employees. There were no aircraft or 
engine manufacturers in Colombia and no aerial service operators other 
than those mentioned above. 

Costa Rica 

The Mexican Minister to Costa Rica presented the Costa Rican 
government with an airplane during I929 as a good will gesture. The 
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pl ane ,,·as of l\ll e:xican manu facture. P an American Airways, Inc. , pro­
vid ed Costa Rica ,,·ith its first regular air se rvice during 1929. 

Cuba 

l\llore than I ,000,000 miles ,,·ere Ao\\ n by airplanes operating into 
Cuba during I 929, and the milita ry and commercial services were ex­
paneled. M ail and passe ngers ,,·e re transported on a regular line between 
M iami and Havana operated b) Pan A merican Airways, Inc., which 
expanded its se rvice in January and add ed new airpl anes to its Acct . 
. tlails also ,,·ere carried betwee n Havana and Santiago b) planes en route 
to and from Haiti and Porto Rico. 

BELLf\ NC A T AN DE iVl 

Bellanca (2 Pratt and vVhitney vVasps) " tand em" built for long distan ce 
flights and owned by Chicago Daily News, showin g tand em engine installation 

front and rear. 

There were I 5 commissioned officers and I 38 enlisted men in the 
Cuban Air Force at the end of the year. The military establishment 
was divided into two observation and bombardment squadrons and one 
P\Irsuit squadron. Army aircraft flew a total of 386,ooo miles betvveen 
July I, I928, and June 30, I929. 

The Cia. de Servicio Cubana de Aviacion was formed at Havana 
for the transportation of passengers and freight throughout Cuba. It 
was financed by Cuban and American capital. The Cia. N acional 
Cubana de Curtiss, S.A., was formed at Havana to operate a sales and 
service agency for Curtiss-Wright products and carry on general aerial 
service operations including flying schools. No airplanes or engines 
were manufactured in Cuba. 
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Czechoslovakia 

The Czechoslovak state controlled air lines continued operations 
in co-operation with the German Lu ft H ansa and Austrian Air Traffic 
Company in I 929, maintaining a good record for eA1ciency of operations 
and lack of accidents. On 7 ,ooo schedu led flights with I 3,000 pas­
sengers, no one was injured. 

The Czechoslovak Air Traffic Company inaugurated a new line 
from Prague to Rotterdam April 2 , and established a policy by which 
all passengers were insured and the premium included in the air ticket. 
The insurance provides for the payment of about $5,000 in case of death 
or senous InJury. 

There were four manufacturers of aircraft in Czechoslovakia and 
about 6o airplanes were registered in the country. 

Denmark 

Effective transport service by airplanes was continued between the 
many islands of Denmark and between Denmark, Germany and Sweden 
throughout th e period of seve re storms and ice-bound conditions which 
existed in February, when all other forms of transportation failed. 
Every available plane of the a rmy, navy and private companies was 
pressed into service during the period, and regularly scheduled transport 
resumed when weather conditions returned to normal. 

The Danish Air Transport Company, Ltd., was granted an annual 
subsidy of 250,000 crowns ( $66,67 5) for two years, with the under­
standing that the Copenhagen commune would place an additional 
IOO, OOO crowns annually at the disposal of th e company. Th e line 
from Copenhagen to Hamburg, 181 miles, bore the heav iest burden of 
the Danish traffic. 

Dominican Republic 

The Do~inican Republic was se rved by the division of Pan American 
Airways, Inc., operating between Miami and San Juan, Porto Rico. 
Three passenger and mail planes were operated by the company on <1 

tri-weekly schedule. The Republic had no military aviation and no 
civil aviation, either governmental or commercial. There were no 
aircraft or engine manufacturers. 

Hovvever, an aviation school was established at Santo Domingo to 
carry on instruction. It also announced an intention to manufacture 
aircraft when it could expand its facilities. 
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Ecuador 

Three air transport operating companies maintained se r ·ice bet\\·een 
Ecuado r and nearby cou ntries. Pan American Grace Ain' ays, Inc., 
operating Sikorsky amphibians the P eruvian A irways Corporation 
operating a Loening amphibian, and " Scadta," operating an all-metal 
Junkers plane, se rved Ecuador \\ ith their transpo rt lines. · 

There were three lines being operated on a weekly se r ·ice : Guayaquil 
to Panama, Sso miles ; Gua) aquil to Lima, 8oo miles; and Guayaquil 
to Barranquilla, Colombia, I ,200 miles. No passengers ,,·ere carried 
on th e first; mail and passengers were carried on the other two. There 
,,·e re three pl a.nes and fo ur pilots in the country. 

1l1irty thousa nd dollars ,,·ere appropriated in 1930 for the Ecua­
dorian A ir Force, which operated t\\·o obse rva tion planes and five train­
ing planes. There were seYCn oHicers and 70 enlisted men in the military 
es t a b I ishment. 

Egypt 

Egypt was served by the Imperial Airways, Ltd ., which maintained 
regular se rvice betwee n London, Cairo, Basra, and Karachi. Plans for 
a line between Port Said and Cyprus \\·e re announced during the year , 
and the Egyptian :Ministry of Public Works approved a contract with 
the Air Survey Company, a British organization, for an aerial survey 
of the Upper Nile. 

Estonia 

Regular se rvice between Tallinn and Helsingfors was resumed early 
in 1929 by the Finnish Air Service Company, which took over the 
operations of the Estonian Aeronaut Company. Four-passenger Junkers 
planes were operated on the 54 mile route, which connected with the 
line linking Berlin, Riga , Tallinn, and Leningrad, as well as Helsingfors 
and Stockholm. The timetable of the Finnish Air Service Company 
was co-ordinated with that of the German "Deruluft" company to 
insure adequate service for the country. 

Finland 

More than 9,000 passengers were carried by the Finnish Air Service 
Company on its three routes radiating from Finland during 1929. Due 
to the extensive coast line and the great number of inland bodies of 
water, seaplanes were used extensively in Finland. Passengers, mail 
and express were carried on the three routes : Helsingfors-Tallinn; 
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Helsingfors-Stockholm; and Abo-Mariehamn-Stockholm. There was a 
50 per cent increase in the volume of mail and express carried on these 
lines during 1929 and an increase of about I ,ooo passengers over 1928 .. 

The Finnish Government maintained an aircraft construction plant 
for the manufacture of military planes. No engines were made in Fin­
land, but were imported from England, Germany and Italy. No import 
duty was imposed upon airplanes intended for the transportation of 
passengers and mail. Five planes and five pilots were employed by the 
Finnish Air Service Company on its regular transport routes. 

France 

Government subsidies played an important part in the expansion of 
French aeronautics during 1929. Five operating companies received sub­
stantial subventions: Air-Union, I 6, 700,000 francs ; Societe Generale 
de Transports Aeriens, 8,400,080 francs ; C.I.D.N.A., 23 ,450,000 francs; 
Compagnie Generale Aerospostale, 5 5,5 so,ooo francs; and the Air-Union 
Lignes d'Orient, 7,500,000 francs. The relative importance and extent 
of the five companies' operations were indicated by the relative amount 
of the subsidies. 

Thirty-one manufacturers of aircraft or engines received government 
subsidies during the year. The 1929 budget contained an item for 
172,300,ooo francs for cash subsidies and another of I06,38s,ooo for the 
development of airways and airports. The appropriations proposed for 
I 930 were 2 IO, I 50,000 francs and I 39,41 7 ,ooo francs respectively. 

Aeropostale, the principal operator, maintained r.egular service 
between Toulouse and Casablanca; Marseilles and Perpignan; Casa­
blanca and Dakar; France and South America; Toulouse and Bordeaux; 
and Marseilles and Algiers. The Aeropostale succeeded the Compagnie 
Generale d'Entreprise Aeronautique and Lignes Latecoere. The lines 
developed by the company in 1929 totaled 16,335 kilometers: Paris­
Bordeaux-Madrid, 1,200; Marse illes-Perpignan-Palma-Algiers, 1,075; 
and Toulouse-Dakar-Buenos Aires, 13,980. Extensions projected for 
I 930 included a 6,200 kilometer line from Natal, Brazil, to French 
Guiana and the French West Indies. Plans embrace a later extension 
of the line to the United States. All planes of the company in use on 
the Cdntinent were replaced in July, I 929, so that the flying time 
between Toulouse and Casablanca was brought down to nine hours as 
compared with the former schedule of 26 hours. The estimated distance 
flown by the company in 1929 was 3,28o,ooo kilometers. Night opera­
tions were made regu larly across the Pyrenees from France to Spain 
and between Tangier and Casablanca. Seaplane traffic across the 
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South Atlantic was to be established not later than I 93 I. The company 
was capitalized at 20.000,000 francs without bonded indebtedness. 

Air-Union operated lines between Paris and London; Paris and 
:VIarseilles; Antibes and Tunis; and Lyon and Geneva. Its main 
actiYity \\·as on the London to Paris line in competition with Imperial 
Airways. Ltd. There was no understanding as to the sharing of traffic 
between these two lines, but their schedules \\"Cre so co-ordinated that 
both lines were prm·ided with substantial business. It encountered no 
competition on its other lines. The company operated a subsidiary 
known as Compagnie Air-Asie, ,,·hich planned early operation of four 
lines in French Indo-China: Rangoon to Vinh; ~ah-Trang-Vinh; 
Pinsanoulok-Saigon; Calcutta-Rangoon; and Vinh-Canton-Shanghai. 
From Rangoon, the present French project reached only to Canton, but 
with Japanese co-operation it \\·as planned to extend the line to Shanghai 
and Tokio. Thirty-seven planes, half of them multi-motored ships, were 
in the actiYe service of this company on its regular lines. 

Compagnie I nternationale de :\" avigation Aerienne, generally known 
as CID~A. gre\\" out of the Compagnie Franco-Roumaine established in 
I 920. In I 929, the company had 7i planes in active sen· ice on its lines. 
It has consistently doubled its traffic each year since the beginning of 
operations in I 920. Forty-three pilots were in the employ of the com­
pany, \Yhich received gon:'rnment subsidies from France, CzechosloYakia. 
Rumania, J ugoslaYia, and Poland. The original capital in the enterprise 
,,·as entirely Rumanian, but in I929 it had changed to about 50 per cent 
French; I 9 per cent Rumanian private capital; 20 per cent Czecho­
slovakian goYernment participation; and one per cent unidentified. Its 
capital in I 929 was published as 8.250,000 francs, but was to be in­
creased in I 930 to 2o,ooo,ooo francs. 

The Societe Generale de Transports Aeriens, the SGT A or Farman 
lines, operated daily service between Paris and Amsterdam; Paris and 
Berlin; and Paris and Saarbrucken. It did not, however, exploit any 
line on its own account, operating joint service with the German Luft 
Hansa and alternative service with Dutch K.L.lH. Passenger service 
was operated by planes of the company between Paris, Cologne and 
Berlin; freight service between Paris-Cologne-Essen-Berlin; Sunday 
passenger service between Paris and Berlin; passenger and freight service 
between Paris-Saarbrucken-Frankford-Berlin; and twice daily passenger 
and freight service between Paris-Brussels-Antwerp-Rotterdam. The 
incorporation of this company in the holdings of CID NA was rumored 
during the year, but no announcement confirming or denying the merger 
was forthcoming from either concern. 

The estimated value of products of the French aeronautical manu­
facturing industry in I928 \\·as 700,ooo,ooo francs. It was further 
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estimated that this amount would be increased about ..J.O per cent in 
1929. The following companies manufactured aircraft in France dur­
ing 1929; Societe Anonyme des Ateliers d'Aviation Louis Breguet; 
R. Caudron; Societe des Chanticrs Aero-::\Jaritimcs de Ia Seine; Societe 
Anonyme des Chan tiers et Ateliers de Saint-~ azai re; Societe des A vions 
H. and lVI. Farman; P. Levasseur; Etablissements LionS ami Olivier; 
Societe des Aeroplanes ::\Iorane-Saulnier; Societe des Aeroplanes Henri 
Potez; Societe PrO\·em;ale de Constructions Aeronautiques; Ateliers des 
lVIureaux; Etablissements d'Aviation Franc;ois Villiers; Les Avions 
Bernard; Societe Bleriot-Aeronautique; Ateliers et Chantiers de Ia 
Loire; Avions Dewoitine, Societe Aeronautique Fran\aise; Societe des 
Avions Hanriot; Societe Anonyme :Nieuport-Astra; Societe des Chantiers 
Aeronavales E. Romano; Societe d 'Emboutissage et de Constructions 
lVIechaniques; Rene Tampier; Avions :Michel \Vibault; Avions Legers 
Bou rgois; E. Carton; H yd ravions Schreck, F. B.A.; Societe Anonyme 
des Hydro-Glisseurs Dumond-C;alvin; and Societe lndustrielle d'A\'ia­
tion Latecoere. There \\·ere seven manufacturers of engines. 

:Vliliary aviation for service with the land forces was under the 
control of the lHinistry of Air at all times, except when units were 
detached for service with major tactical units in war or maneuvers. 
There were approximately 2,000 planes in the military establishment of 
the country in 1929. A squadron of military planes made a complete 
circuit of France in 1929 as a part of the military maneuvers without 
an accident or failure to maintain a rigid schedule. Appropriations 
made directly for military and naval aviation in 1929 were 970,..J.30,ooo 
francs of which 612, I 32,000 francs were for material. However, the 
total appropriation for the Air lVI inistry was 1, 769,653,000 francs of 
which 52.5 per cent was for construction. The government's proposals 
for the 1930 budget totaled I,995,652,566 francs of which 87o,I69,000 
or less than 50 per cent was for construction. Naval aviation was placed 
under the Ministry of Air for all theoretical purposes excepting tactical 
operations with the fleet or its units. Only one aircraft carrier, the 
Beam, a converted battleship, was maintained. 

The government further stimulated the development of civil avia­
tion through the construction of airways with night flying equipment 
and other facilities necessary for operations. Airports were operated 
by the government throughout the Republic with the civil airport near 
Paris, Le Bourget, as the outstanding exception. 

Air lines radiating to all of Europe centered at Le Bourget port. 
Reports for the months of July, August and September showed that from 
4,000 to 7 ,ooo persons embarked or disembarked from planes at Le 
Bourget. 

.. , 
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Germany 

German aviati on co ntinu ed to be identifi ed chieAy \\·ith the principal 
operating company, the Ge rman Luft Hansa, although there was a 
small operating company in Bavaria known as the Nord baye ri sche 
\ e rkehrsAug . It was estimated that the Luft Hansa carried approxi­
m ately I 25 ,000 passenger-- during 1929, a "·oriel reco rd for a single 
operating company. 

O nly the L u ft Hansa received sub- idies from the Reich government, 
the Bavarian company being subsidi zed by ci ti es onh· . In fo rmer yea rs 

GUGGENHEIM CONT EST EN TRY 

Cunningham-Hall Model X (~1alter Vega Ss) with peculiar Hall hi gh lift "·inrr 
is flown in the G ugge nh ei m Safe Aircraft corrtpetition. "' 

the Reich subsidies granted the Luft Hansa consisted of cash payments 
and materials, but beginning April I, I 929, only cash subsidies were 
granted. The cash payments in I 929 we re less than half the subsidies 
granted in I 928, when 22,500,000 reichsmarks were paid. The sub­
sidies in I 929 totaled Io,ooo,ooo reichsmarks, plus a guarantee given 
by the fed eral government for interes t and redemption payments on a 
loan of 6,ooo,ooo reichsmarks which the Luft Hansa proposed to take up. 

The Reich laid out and maintained night lighting on three principal 
air routes ilnd participated in the construction of airports. The Luft 
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Hansa paid a rental for usc of the airports and the cost of illuminating 
the night routes. Other appropriations made by the federal go,·crnment 
in its aviation budget included: scientific developments, I j,-t8s,ooo 
rcichsmarks; navigation aids and airport wireless stations, I ,398.jOO; 
German Aeronautics Experimental Institute, I ,6oo,ooo; special re­
searches j2o,ooo; meteorological services, I ,2jO,CX)(); training of per­
sonnel, 3,6so,ooo; air mapping, 20,000; glider development, -tso,ooo; air 
minded ness propaganda, 90,000; competitions, Io,ooo; free balloon 
development, so,ooo; special flights for the Reich, 200,000; collection of 
aeronautic equipment, 1,500; furtherance of airports, I .oso.ooo; radio 
service, 50,000; and enlargement of aerodynamic test institute, so,ooo. 

Airports were maintained in all cities ,,·ith populations of more than 
200,000, with a total of about 100 in operation during I929. The air­
ways between Berlin and Koenigsberg, 6oo kilometers; Berlin and Han­
over, 250 kilometers; and Berlin and Halle, I 50 kilometers, were 
equipped for night flying with full lighting facilities. Other airways 
were under construction for night Hying between Hanm·cr and Cologne 
and Halle and :Munich. The city government of Halle \\·as the only 
one to pay the cost of laying out an airway; the cost being borne in all 
other cases by the Reich government. 

The German Luft Hansa, capitalized at 2),000,000 rcichsmarks, 
employed about 2,500 persons throughout the year, 200 of them pilots or 
assistant pilots. Two hundred and twenty-five planes ,,·ere in the com­
pany's service operating on lines throughout Europe and centering in 
Berlin. The company operated over more than IOO routes, \\·ith service 
throughout Europe aggregating I6,ooo miles. About 25 per cent of the 
network of lines extended outside the borders of Germany. Some of the 
principal mail and passenger routes included: Berlin-Hanover-Amster­
dam-London; Bcrlin-Danzig-Kocnigsburg; Bcrlin-Hanover-I~oln-Brus­
sels-Paris; Berlin-Stettin; Berlin-H amburg-Travemundc-Copcnhagen­
lVIalmo; Berlin-Leipzig-:"J urnberg-Munchen; Berlin-Leipzig-Stuttgart­
Zurich; Basel-Barcelona; Berlin-Glei\\·itz; Berlin-Frankfurt-lVlann­
heim; Heidelberg-Dusseldorf-Essen; Berlin-Dresden-Prag-'Vicn; Genf­
Zurich-Budapest; Freiburg-Stuttgart-l\tlunchcn; Frankfurt-Darmstadt; 
Frankfurt-Koln; Dortmund-Koln; Frankfurt-N urn berg; Dortmund­
Hanover; Hanover- Magdeburg- Berlin; Bremen- Hanover- Leipzig­
Prague; Hamburg-Kiel-Flensburg; and Essen-Dusseldorf. Two special 
air routes were inaugurated in I929, one between Berlin and London and 
one from Straslund to Stockholm. Service was discontinued on the 
former N ovembcr I 5 and on the latter October I 5, to be resumed in the 
spring of I 930. 

The N ordbayerischc V crkchrsAug, the Bavarian company with a capi­
talization of 6oo,ooo reichsmarks, employed about 100 persons, including 
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15 pilots. Its activities were confined to connecting Bavarian tO\nls and 
cities. The routes included: Plauen-Leipzig; Leipzig-Erfurt; Dresden­
Leipzig; and Nurnberg-Dresden. 

There were t\\·elve manufacturers of aircraft, several of whom had 
products with \\·orld "·ide reputations. De,·elopment of three of the 
largest planes the world has yet seen was completed during the year by 
three different Gen11an companies. One of them-Dornier-built its 
giant liner on the Swiss side of Lake Constance, ho\\·ever. The 112 place 
DO-X was the product of the Dornier :\letallbauten. It is described 
in the chapters on "Trends in Design" and "His tory :\laking Flights." 
The Junkers Fluzeugwerke developed the G-38, the world's largest 
land plane, and the Rohrbach :\1etallflugzeugbau produced the Romar, 
a giant Hying boat. Other manufacturers of aircraft included: Albatros 
Flugzeugwerke; "Arado" Handelsgesellschaft; Bayerische Flugzeug­
werke; Caspar 'Verke; Foche-,Vulf Flugzeugbau; Ernst Heinkel 
Flugzeugwerke; LeichtHugzeugbau .Klemm; Raab-.Katzenstein Flug­
zeug\\·erke; and YVasser-und Luft Fahrzeug. 

The manufacturers of aircraft engines included; Bayerische 
::Vlotoremn·rke; Daimler l\1otoren Gese lisch aft; Junkers :\Jotorenbau 
and Siemens and Halske. There were ten aeronautical magazines being 
published in Germany at the end of the year, and their wide circulations 
gave an indication of the general interest in aviation throughout the 
country. Aircraft imports to Germany were unrestricted. However, 
only engines had been imported, chieHy from England where a few 
types were obtained. 

The Reich maintained solely the German Flying School at Berlin, 
which provided training for pilots \vho might be employed later in the 
services of the German Lu ft H ansa. Three subsidiary schools at Bruns­
wick, Schleisheim and 'Varnemunde, were attached to the Berlin school. 
All other Hying schools were privately mn1ed institutions. There was 
a remarkable increase in private Hying in Germany during the year, 
several light type planes being introduced into general use. The govern­
ment lent its support to this movement by providing money for competi­
tions and other promotional aids which would stimulate more general 
interest in private flying. 

Under the terms of the Versailles Treaty, Germany was not per­
mitted to develop arn}y or navy air forces, thereby eliminating any devel­
opments in this field to parallel those in other countries. 

Great Britain 

Imperial Airways, Ltd., continued to operate the principal air lines 
from Great Britain to foreign countries with a virtual monopoly, flying 
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I ,032,842 miles during the fisca l yea r 1929, ending March 3 r. During 
this period 34,757 paying passengers and 873 tons of mail , freight and 
excess baggage " ·e re transpo rted ove r the lines of the company. 

In Europe its planes ave raged 74 per cent of their capacity pay load 
for the yea r, and in th e 1ear East an average of 6 1 per ce nt of the 
capacity load was maintained. TrafEc revenue for the yea r inc reased 
29.5 per cent over the previous yea r. The turnove r of the European 
services more than doubled during the three yea rs commencing l\lla rch 
3 I, 1926. In the Near East on the Cairo-Bagdad-Basra route a 48 
per cent increase in reve nue was repo rted . The latter route became 
a link in the London to Karachi, Indi a, serv ice inaugurated in March, 
I 929. The profit for the fiscal yea r I 929 " ·as £79,000, a ten per 
cent inc rease over I 928. The com pany Aew 94 per cent more mileage 
than it was required to Ay in ord er to ea rn its subsidy from the British 
government. This meant that about half the mileage Aown during 
I 929 was unsubsidized and indicated that the company might expect 
to be capable of operation ,,·ith out subsidy within a few yea rs. 

Imperial Airways, Ltd., continued the operation of its Lond on to 
Paris se rvice with from two to fi ve round trips a day vary ing with the 
season of the year and vo lume of traffic. Service was maintained daily 
between London, Brussels and Cologne, and betwee n London, Paris 
and Basle. R egular se rvice between E ngland and India was inaugurated 
in March over one of the longest air routes in the " ·o riel , stretching 
5,000 miles across ten different countries which spoke seve n or eight 
different languages and utili zed nine different currencies.- Eighteen 
hundred miles of the route were Aown in seaplanes across the Mediter­
ranean Sea. While the growth of traf11 c on th e India route was steady 
and continuous, it was not as rapid as its promoters had hoped. It was 
important neve rtheless from a military and economic standpoint because 
it linked England with her distant outposts in India through a seve n 
clay service. Plans includ ed later extension of the line to Australia, 
adding another link in England's netvvork of airways connecting her 
colonies. In addition to the se rvices operated by Imperial Airways, 
Ltd., England was provided with direc t air mail connections to prac­
tically every European country. 

While Imperial Airways, Ltd., was responsible for the- principal 
organized transport operations, other firms employed in air taxi work 
were Surrey Flying Service, A.D.C. Aircraft, Ltd., and Air Taxis, Ltd. 
Planes operated by Air Taxis, Ltd., alone covered 64,000 miles in special 
charter fl ying during the year ended August I, 1929. 

The strength of the Royal Air Force in I929 was 3,423 officers, 
including the stores, accou ntant and medical branches ; 2 7,500 enlisted 
men; and I 4, 700 civilians. The Air Ministry encouraged participation 
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in contests through the construction of special machines for the Schneider 
Trophy Race, but announced a change of policy after the 1929 race to 
the effect that no more official entries ,,.ottld be made by Great Britain. 

The \\·inning of the Schneider Trophy at a speed of 328.63 miles 
an hour and the setting of a ne\\· world speed record of 355.67 miles 
an hour \\·e re hailed as outstanding achievements of the year. The 
evacuation of Kabul b) the Ro~ a! Air } orce using Vickers-N a pier 
Victoria troop carriers and the non-stop flight of two Royal Air Force 
oA1cers from England to India in a Fairey-Napier monoplane were listed 
among the outstanding feats of the A ir Force during the year. They 
are reviewed in greater detail in other chapters. 

1.~h e two government giant airships, R-1 00 and R-1 0 1, \Yere com­
pleted and flmn1 during th ~ yea r. Their design details are considered 
in the chapter on "Airship Development." Exports of aircraft from 
England during the first nine months of 1929 exceeded the exports for 
all of 1928. Aircraft exports in 1928 totaled £ 1,33+,576, while the 
first nine months of 1929 saw aircraft exported from Great Britain 
with a total value of £ 1,586,806. 

The British government provid ed £ 415 ,0 0 during the fiscal year 
1929 for expenditure in th e stimulation of civil aviation. The sum 
represented a reduction of £ +9,000 as compared "·ith the previous year, 
clue to th e dec rease of capital expenditure at Croydon Aerodrome. 
Imperial AinYays, Ltd ., received £ 137,000 for maintenance of its 
European services and £93,000 for operation of its Cairo-Basra section 
of the Egypt-India air service. The remaining items included £r6,ooo 
for the financial ass istance of light airplane clubs; £ 29,coo for staffing 
and maintaining civil aerodromes; £ 29,000 for aerial routes, services, 
and experimental proj ects; £8,ooo for technical equipment; £93,000 
for works including the reconstruction of Croydon Aerodrome; £ 14,364 

~ for headqu arters' staff and £ 2,000 for miscellaneous services. 
The following companies constructed aircraft and engines during 

1929: Armstrong Siddeley 1\!Iotors, Ltd.; Sir \tV. G. Armstrong \i\Thit­
worth Aircraft , Ltd.; Blackburn Aeroplane and "Motor Company, Ltd.; 
Boulton and Paul, Ltd.; Bristol Aeroplane Confpany, Ltd.; Cierva 
Autogiro Company, Ltd.; Cirrus Aero Engines, Ltd.; De Havilland 
Aircraft Company, Ltd.; Desoutter Aircraft Company, Ltd.; Fairey 
Aviation Company, Ltd.; Glenny and Henderson; Gloster Aircraft 
Company, Ltd.; H. C. Hawker Engineering Company, Ltd.; D. Napier 
and Son, Ltd.; Handley Page, Ltd.; George Parnall and Company; 
A. V. Roe and Company, Ltd.; Rolls-Royce , Ltd.; Saunders-Roe, Ltd.; 
Short Brothers, Ltd.; Spartan Aircraft Company; Supermarine Avia­
tion \t\Torks, Ltd.; Vickers (Aviation) Ltd.; and \Nestland Aircraft 
vVorks, Ltd. 

---------------------- - --------
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Greece 

Greece made a radical change in its attitude tO\\·ard aviation in 
November when Premier Venizelos announced, after a conference with 
naval experts, that he would not purchase the cruiser, Salamis. ordered 
in Germany before the World \Var, but ,,·ould devote the entire sum 
saved to the development of aviation. The Premier announced seven 
days later that he had decided to create a ::Vlinistry of Aviation with 
himself as its director and with sub-secretaries to handle the details. 
He said that municipalities would be compelled to provide flying fields, 
and stressed the importance of developing military a\·iation. 

Previously, Greece had been sen·ed by one I tali an air transport 
company operating between Brindisi and Constantinople \\·hich included 
Athens as a stop. One manufacturing company, the Blackburn Com­
pany, produced aircraft and was supported by British capital. About 
$4,000,000 was appropriated for the Army and Navy sen·ices during 
the fiscal year r 929. 

Guatemala 

The Guatemalan government operated a fleet of 19 passenger and 
mail planes on regular service between Ciuatemala Citv and San Sah·ador 
and between the Guatemalan capital city and the D~partmcnt of Pctcn 
in the northeast. Flights arc made over the latter route in two hours 
which previously required two weeks of muleback travel. Regular 
service between Guatemala City and Los Angeles was established by 
Pickwick Aviation Company, under a contract with the government of 
Guatemala. The company was known in Central America as Latin 
American Airways, Inc. Mail to the eastern portion of the United 
States was routed through Mexico over the lines of the lVIexican Avia­
tion Company, a subsidiary of the Pan American Airways, Inc., to 
Brownsville, Tex. 

Haiti 

The United States 1\tlarine Corps occupying Haiti under terms of 
the Treaty of 1915 operated six or more planes throughout the year 
for military purposes. The planes also were used for carrying American­
Haitian governmental mail from Port au Prince, Cape Haitien, Hinche, 
Port de Paix and Jeremie. 

Pan American Airways, Inc., which took over the West Indian 
Aerial Express Company early in I 929, operated tri-motored passenger 
and mail planes between Santiago de Cuba and Port au Prince, and 
San Domingo and San Juan. This division connected with another 
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branch at Santiago de Cuba, where mail and passengers were transferred 
to planes for Ha,·ana and :i\Iiami. 

Comparatiw statistics on landings and departures from Port au 
Prince during the first nine months of 1928 and 1929 served to indicate 
the increase in traffic. There were 227 arri,·als and departures in 1929 
as compared "·ith 6+ in 1928. There were no private concerns operating 
entirch· within the borders of Haiti. There were no indi,·iduals who 
mnll'i or operated planes for their own usc. 

Hawaii 

Inter-Island Airways, Ltd., c:;tablished service between the principal 
islands of the American mid-Pacific territory during 1929 with two 
Sikorsky S-38-B amphibians and a Bellanca Pacemaker seaplane. 

Hawaiian Airwa\·s. Ltd .. operated a Kreutzer K-5 and ordered a 
Fokkcr F-10 for its. aerial sen·ice operations. Ha\raiian Aeronautical 
Industries. Ltd .. had a Swallow and an American Eagle used in its 
tlying school instruction \\·ork. \Vestern Pacific Air Transport was 
using two Tra,·cl Air model 2000 biplanes in its training of student 
pilots, operating from \Van! Airport. owned privately by the company. 

John Rodgers Airport in Honolulu \\"aS owned and managed by the 
territon· of Hawaii. \VIwelcr Field, 20 miles from Honolulu, was the 
center ~f the C. S. Arnw Air Corps operations. and Pearl Harbor was 
the scene of the ~a,·al Air Station, IO miles from Honolulu. 

Honduras 

The air service operated by the Tela Railroad Company for pas­
sengers and mail between Tela and Tegucigalpa by way of San Pedro 
Sula increased its schedule from one to two trips each week. \Vhen 
traffic warranted, however, almost daily trips were made. ' 

Hungary 

Three companies, one Hungarian, one German and one Austrian,· 
operated air services over about I ,ooo kilometers of routes in Hungary 
during 1929. Regular schedules were maintained between Budapest 
and Vienna, Budapest and Graz, and Budapest and Belgrade. 

The Hungarian Air Traffic Company (Hungarian), International 
Air Traffic Company (Austrian), and German LuftHansa (German) 
maintained jointly daily round trip service between Budapest and Vienna. 
The Hungarian company operated a daily round trip schedule on the 
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Budapest to Belgrad~ route, and one daily flight over the line between 
Budapest and Graz. 

Hungary was forbidden by the Trianon Treaty of 1920 to maintain 
military services, but civil and commercial aviation were under the 
direct supervision of the Royal I-1 ungarian JJ inistry of Commerce. 
Government subsidies for aviation activities in 1929 approximated the 
total expended in 1928, about $225,000. 

The Manfred \Veiss Aeroplane and ::\Jotor l\lanufacturing Com­
pany of Csepel was organized during 1928 to produce aircraft under 
licenses of the Fokker, Caproni, and Heinkel companies, and aircraft 
engines under licenses of the Gnome Jupiter and Siemens and Halske, 
A. G. The Sporting Flights Club of the I-1 ungarian Technical C ni­
versity undertook the production of training planes and airplane engines 
for its own usc constructed exclusively by members of the club. 

Iceland 

The Icelandic Aviation Company leased two Junkers F-1 3 planes 
from the German Luft I-I ansa in 1929 and announced plans for the 
establishment of weekly air mail service between Seydisfjord, Siglufjonl, 
Akureyri, and Reykjavik. The planes also were to he used in scouting 
for herring during the fishing season. 

India 

Air mail service between England and Karachi, India, was estab­
lished in 1929 when the first plane, a De Havilland Herculrs, arri\·ed 
in Karachi April 6 after a flight requiring approximately eight days. 
The flight was to be made in six days and six hours, hut last minute 
changes in the schedule due to diHiculties with the Italian and Greek 
governments increased the time required. The service was operated 
weekly in both directions throughout the year without interruption after 
the inaugural flight. 

There was increasing agitation for the establishment of a local 
· Indian air mail service, and in June a daily mail and passenger service 

was inaugurated between Calcutta and Siliguri, 350 miles. The service 
was maintained by the Bengal Air Transport Company employing two 
British planes. 

The National Airways, Ltd., announced plans for service between 
Calcutta and Shillong. Eastern Airways, Ltd., contemplated service 
between Bombay and Karachi, .Karachi and Delhi, Bombay and Cal­
cutta, and Bombay to Madras. Imperial Airways, Ltd., operators of 
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the London to Karachi route, planned an extension across India through 
a subsidiary, the Indian Airways. Ltd .. and finally to Australia. 

There were seven light airplane clubs active in India during the 
year at Dl'ihi. Karachi. Bombay. Calcutta, :\Iadras, Rangoon, and 
Allahabad. 

Irish Free State 

The Irish Air Transport Company \vas formed during 1929 with 
Col. James Fitzmaurice. the trans-Atlantic flier. as its managing director. 
The company reportetl its capitalization at $2,)00.000. It laid plans 
to enlist iurther aid from the Irish government through a subsidy for 
the operation of its contemplated service between Galway and London, 
where connections would be made with lines radiating to all parts of 
Europe. Plans included the speeding of passengers from steamships 
arri,·ing off the coast of Ireland to London by air and then to their 
destinations on the continent with a sa,·ing of from se,·eral hours to 
se,·eral davs. 

The govemment also had under consideration during the year a 
plan for the pooling of its commercial and military aviation so that about 
$soo,noo a :y·ear now available for military aviation might be used 
partially for tlw stimulation of commercial aviation. President \Villiam 
T. Cosgrave of the Irish Free State used airplanes on numerous business 
trips during the year as a part of the government's program to stimulate 
general interest in aviation. 

Italy 

Seven Italian air lines employed 700 aircraft. mostly seaplanes and 
flying boats, on nearly a score of lim·s throughout Italy and stretching 
into western and northern Europe through connections with the im­
portant German, French and British systems. Services to the Near 
East, N orthem Africa and Spain also were in operation by the Italian 
lines or through connections at terminals outside Italy. 

The rapid development of commercial aviation during the year was 
due primarily to encouragement giYCn private initiative by the govern­
ment in the form of subsidies, the exemption of aviation concerns from 
certain kinds of taxes, and occasionally through the acquisition of desir­
able private property through expropriation for the purpose of estab­
lishing landing fields. 

The Societa I taliana Servisi Aerei ( S.I.S.A.), with its base at 
Trieste, operated lines between Turin and Trieste and Trieste and 
Zara along the Daln~atian coast. Nineteen persons, including seven 
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pilots, were employed by the line which carried more than .p)()() pas­
sengers during the year. 

The Societa Anonima N avigazione Aerea at Genoa operated 0\·er 
routes from Genoa to Rome, Naples and Palmero; Rome to Barcelona; 
and Rome to Tripoli. lVlore than a score of pilots were employed by 
the company, which carried in excess of 5,000 passengers over its routes. 

The Societa Anonima Aero-Espresso Italiana, with a base at Rome, 
maintained service between Brindisi, Athens, and Constantinople. 
Nearly a score of pilots were in the employ of the company. 

The Societa Anonima Transadriatica \Vith headquarters at Venice 
operated a line between Rome, Venice and Vienna, Austria. l\lore than 
3,500 passengers were carried over the line during the year. 

The Societa Anonima Adria Aero Lloyd at Tirana, Albania, also 
an Italian company, operated solely within Albanian territory bet,n·en 
Tirana and Koritza; Tirana and Scutari; and Tirana and Valona. 

The Societa Aerea lHediterranea with its base at Rome operated 
two routes: Rome to Cagliari, Sardinia, and Brindisi to Valona. The 
Societa Anonima Avio Lines Italiane maintained regular service between 
Rome, l\1ilan, Trento, and :Munich. On September 2, a line between 
Rome, Milan and Turin was inaugurated with three round trips a week, 
using Fokkers on a four hours flight. A new line between lVlilan and 
Rimini with two hour service was opened, and plans for a land plane 
service over the Rome to N a pies route, already covered by Hying boats, 
was announced late in the year. Three other commercial air lines: 
Rome to Tunis, Cagliari to Tunis and Palmero to Tunis were to be 
opened in September, but the inauguration of these lines was postponed 
until I930. 

Italy's air lines looked to further international expansion and the 
Treaty concluded between Italy and France, signed at Turin, lVlarch 
IO, I929, was taken as an indication that the long planned inter­
national projects would take form in I930. Under terms of the Treaty, 
the French government .obtained the right to fly commercial planes over 
the compartment of Calabria, Italy, in order to operate a direct line 
from France to Syria and the right to land commercial planes at Naples 
and Castelrosso. In exchange, the Italian government secured the right 
to land commercial planes at Marseilles, France, and at Tunis. 

I tali an government appropriations for civil aviation in I 929 were 
nearly IOO per cent higher than 1927. In I927, 35,000,000 lire 
($I,842,100) was appropriated. The amount was increased to 
so,ooo,ooo lire ($2,63I,58o) in I928, and to 68,ooo,ooo lire ($3,-
5 78,950) in I 929. 

The government continued the development of its military aviation 
during the year, working on new types of planes and carrying out 

.. 
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cxtcnsin tactical mancm·crs. Statistical material on strength of the 
military establishment and other infonnation \\·as held confidenial. 

Japan 

To dra\\· the outposts of the empire closer to the political and in­
dustrial capitals, the Japanese government inaugurated an ambitious 
passenger. mail and .freight air service between Tokio and Dairen in 
April. The service \\·as operated by the Japan Air Transportation 
Company. a semi-official organization. to be subsidized to the extent 
of 20.000,000 yen ( $ IO,ooo.ooo) for the first ten years of its operation. 
The company was formed in I 928 and immediately laid plans for con­
necting the centers of the island empire. It was designed to amalga­
mate the interests of the Tokio gon~rnment, the J-.::orea government, and 
J-.::\\·antung leased territon· in which Dairen was located. Intermediate 
stops included Osaka, th~ great industrial centers, Fukouka, the jump­
off point in Japan proper for the 120 mile ocean crossing to J-.::orea, 
and Seoul. the capital of J-.::orea. 

Twelve Fokkcr monoplanes, purchased in the United States and 
Holland, were used on the routes. 

The l1l'\\" aerodrome at Joito, constructed by the government, was 
completed ami opened ,,·ith a formal celebration lHay 5· The Japanese 
Department of Communications undertook the construction of six air­
craft radio stations along the principal route to aid pilots in navigating 
their course. 

Latvia 

The German-Russian "Deruluft" company resumed service between 
Koenigsberg, Riga and :Moscow as well as Riga, Tallinn and Lenin­
grad l\;lay IS, using Junkers metal planes, but was forced again to 
discontinue the service October 3 I because of unfavorable weather con­
ditions. Aside from the activities of the German-Russian line, which 
merely solicited traffic in Latvia, the republic had no civil or commercial 
aviation of its own. 

The Latvian army under the supervision of the \V ar Department 
operated from a single base at Riga and had 45 airplanes in service 
during the year. The navy under the supervision of the Coast Defense 
branch of the War Department had I2 airplanes in use. The most 
notable achievements of the services during the year were the army's 
cross country flight from Riga to \Varsaw, and the navy's flight from 
Libau to Stockholm to I-lelsi_ngfors and back to Stockholm. 
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Mexico 

Mexico's commercial air lines experienced a period of expansion 
during 1929 greater than during any similar period in their history. 
New mail and passenger routes were established between ::VIexico City 
and Ciudad Juarez, August 17; 1\!Iexico City and Torreon, October I; 
Guadalajara and San Luis Potosi, October I; :Mexico City and Tia 
Juana, with stops at Guadalajara, Tepic, lVIazatlan, Navajoa, Empalme, 
and Nogales, August 21; San Luis Potosi and Torreon, October 1; and 
Vera Cruz and Guatemala, October 9· 

All air mail routes were operated on contract by private companies, 
two of them American, except one official route bet\\"een lVIexico City 
and Nuevo Laredo. Other private routes in operation in addition to 
the new ones opened included: J\!Iazatlan and lVIatamoros; lVIexico­
Tampico to Matamoros; Tampico to Tuxpan; and Ciudad del Carmen 
to Merida, Yucatan. Lines between Ensenada and Mexico City, 
Manzanillo and San Luiz Potosi, J\IIexico City and Suchiate, and 
Acapulco and Mexico City were to be opened in 1930. 

The Mexican Aviation Company, a subsidiary of Pan American 
Airways, Inc., owned by American capital, inaugurated air-rail service 
between Mexico City and New York September 9, in co-operation with 
S. A. T. Flying Service, Missouri, Texas and Kansas Railway, Uni­
versal Aviation Corporation and New York Central Railroad. The 

. trip north was made in 49 hours and the southern schedule provided 
for 57 hour service. The two American companies, Mexican Aviation 
Company and Pickwick Latin American Airways, Inc., operated the 
principal routes throughout Mexico although another company, the 
Corporacion Aeronautica de Transportes, operated aerial service out 
of Mexico City. 

The government designated Matamoros, Nuevo Laredo, Piedras 
~egras, Ciudad Juarez, Nogales, Mexicali, and Tijuana as international 
airports of entry. Immigration, sanitary and customs officers were 
stationed at these points. 

The government continued the development of its military air force, 
purchasing equipment from American manufacturers. The Chance 
Vought Corporation sold a fleet of Vought Corsair observation-fighting 
planes to the government while revolutionary disturbances were in 
progress in the country. The military planes of the Mexican Air 
Force figured in several of the skirmishes against the rebels. 

Netherlands and Netherlands East Indies 

!he Royal Air Navigation Company (K.L.M.) opened fortnightly 
serv1ce between Amsterdam and Batavia in the Netherlands East Indies 
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o\·er one of the longest air routes in the world. The schedule provided 
for from 10 to q day service by way of Irak, India. Sirun, Sumatra 
and Ja,·a. A fleet of four tri-motored Fokker monoplanes were used 
in the sen·ice. which \\·as supported by gO\·ermnent subsidy. 

During the six months ended :\lay I, 1929, aircraft employed by 
the K.L.I.:\I. in the Xetherlands Indies flew I 19,000 miles and carried 
6.002 passengers. The tlights were made o\·er the Batavia-Semerang 
and Bata,·ia-Bandoeng routes. K.L.JI. inaugurated a new service 
between Berlin, Rotterdam and London }lay I 5 in direct competition 
with the German Luft Hansa. Fifteen-passenger Fokker monoplanes 
\Wre used on the route. Previously the route had been operated by the 
K.L.:\L in co-operation with the Luft Hansa. 

Other routes operated by K.L.:\L during the year included: 
Amsterdam-Rotterdam-London; Amsterdam-London; Amsterdam-Rot­
tenlam-Brussels-Paris; Amsterdam-Rotterdam-Paris; Amsterdam-Rot­
terdam-Brussels; Amsterdam-Hamburg-Copenhagen-:Malmo; Brussels­
Paris; Lympne-Ostemle (newspapers only) ; and Amsterdam-Bremen­
Hamburg. 

New Zealand 

\Vhile there were no regular air line services operating in i\ew 
Zealand during 1929, sufficient capital was subscribed for the formation 
of the New Zealand Aerial Services, Ltd., which planned sen· ices for 
1930. 

The :\few Zealand government encouraged the development of light 
airplane clubs and 21 organizations were formed during the year. The 
outstanding clubs were at Blenheim, Auckland, Christchurch, Hastings 
and \Vellington. :Many of the clubs had their own landing fields, 
hangars and other facilities. The government provided each club of 
30 members or more with two light airplanes of the l\loth type and 
provided for the payment of $150 for each private pilot trained. It 
further stipulated, however, that no club should collect such a subsidy 
to exceed $2,500 per year. 

Nicaragua 

Nicaragua was afforded regular air mail service through Pan Ameri­
can Airways, Inc., which touched lVIanagua on its route between 1\!Iiami 
and the Canal Zone. Three planes weekly left 1\!Ianagua for the south, 
and two for the north. Plans for passenger service over the route were 
included in the company's I930 program. 

The government of Nicaragua owned no aircraft for military pur-
20 
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poses. Two small planes owned by the government and used largely 
for military purposes during 1926, 1927 and 1928. were decommissioned 
in the latter year and were accidentally destroyed by fire. The Aircraft 
Squadron attached to the Second Brigade of the Cnited State!> :\Larine 
Corps was on duty in Nicaragua throughout the year. There was no 
aircraft owned by commercial or private interests in :\' icaragua. 

Norway 

Air mail service between Oslo and ::\Ialmo was inaugurated ::\Jay 30 
with two l\1oth airplanes operated by Halle and Peterson, contractors 
to the government. The service connected with the Stockholm-::\Ialmo­
\Vestern European routes, but was discontinued after an exp~rimental 
period of one month. 

The regular passenger sen·ice between Oslo and ~\Ialmo was main­
tained by the German Lu ft H ar~sa in co-operation with the N orske 
Luftruter of Oslo. An :tir mail route between Oslo and Stavanger 
( ~ orway) was proposed to cut the time for transportation of mails 
from 24- hours to five hours. 

The German Reichstag approved an air traffic agreement between 
Norway and Germany l\!Iay 29 which laid down the regulations for all 
traffic between the two countries. 

Panama 

Pan American Airways, Inc., served the Republic of Panama and 
the Panama Canal Zone with regular mail service during 1929, carry­
ing 644 pounds of mail originating in the Republic of Panama between 
January and October and 2,94-1 pounds of mail originating in the Canal 
Zone. Connections \n.:re made with all South American cities on the 
Pan American route as well as the United States. 

The Isthmian Airways, Inc., operated two Hamilton eight place 
seaplanes (Pratt & \Vhitney \Vasps) and a Travel Air biplane (\Vright 
\Vhirlwind) seaplane on regular service across the isthmus b~·tween 
Balboa and Panama and Cristobal and Colen. The company was capi­
talized at $wo,ooo and planned an extension of its service in J 930. 
Two pilots and a ground staff of ten maintained the service, which 
afforded transportation for 3,5(X) passengers over a total of 62,000 
miles during the year. Express totaling 8s,ooo pounds also was carried. 

The United States Army and United States Navy both operated 
bases in the Canal Zone, which was the scene of the navy's winter 
maneuvers described in the chapter on "Military Aviation." 
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Paraguay 

The Campania Al:ropo:;tale Argentina inaugurated regular air mail 
sen·ice between Buenos Aires and Asuncion. Paraguay, on ::\Jarch 22. 

The firm planned the de,·elopment of mail and passenger lines withi!1 
Paraguay to link the capital with such remote cities as Concepcion, 
Bella Vista. and the ports of the Chaco. 

The ~ew "York. Rio and Buenos Aires Line inaugurated regular 
service between Buenos .-\ires and .-\:;uncion. ~ 0\·ember 29. 

Persia 

The progress of anat1on in Persia during 1929 was signalized by 
three important event:;: exten.,ion of the air service between Teheran 
and Kasr-i-Shirin. on the Iraq frontier. directly to Bagdad; inauguration 
of the British Imperial Aim·ay:; route across South Persia from Baghdad 
to Karachi with stops at Bush ire and J ask; and the passing of the one 
million kilometer mark in the total mileage piled up by the Junkers 
Luftverkehr Persien. the German company holding a monopoly on 
civil aviation in Persia. 

Expansion of air traffic in Persia was retarded until I 929 by refusal 
of the Iraq authorities on the one hand to grant Baghdad as a terminus 
for the Teheran scn·ice, and of the Persian officials on the other to 
allo,,- British planes to land in the south. In April, negotiations were 
concluded which revealed mutual concessions, with immediate and sig­
ni llcant results. 

The Hight from Teheran to Baghdad took but six hours as compared 
with three and a half davs bv train and motor; while India is ,,·ithin 
easy reach of Baghdad~and. thus of Europe-via the Persian coast. 
At both Baghdad and Bushire, the planes of the Junkers service and 
the Imperial Airways connect on schedule, forming the ground work for 
a system of communications which was destined to play a leading part 
in those lands of magnillcent distances and slow transport. 

It was exceedingly difli.cult to obtain any accurate information on 
the air strength of the Persian army, since such data was guarded as 
a secret. However, it was known that at least six Junkers monoplanes 
were in usc during I929, two of which were used for training, two 
for observation purposes, and two as transport planes. 

Peru 

The Peruvian Army and ~ avy Air Services were provisionally com­
bined into one service February 22, I 929, the llnal consolidation to take 
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effect January I, I 930. The combined service was under the direction 
of the lVlinister of ~a,·v and Aviation. The armv section was located 
at Las Palmas and the "naval section at Ancon. the latter was under 
the direction of Commander Ben H. \Vyatt, a member of the American 
Naval lVlission. All air service in Peru-militan•, na,·al and commer­
cial-was under the supervision of Capt. Haroh( B. Grow, a member 
of the American ~a val lH iss ion. The army had five airplanes and 
the navy eighteen. The Bellanca monoplane flown by Capt. Carlos 
Pinillos from Lima to Para and later from :\1 ew York to Lima was 
also in use in Peru. 

The Peruvian naval aviation operated a passenger and mail sen·ice 
in the interior between San Ramon and Iquitos. Five Keystone planes 
carrying two passengers each were used in this service. The schedule 
called for bi-weekly flights over the 650 mile route. 

The Peruvian Airways Corporation, a subsidiary of the Pan Ameri­
can-Grace Airways, Inc., and the Fawcett Aviation Company, con­
trolled by the American Curtiss interests, operated regular sen·ice in 
Peru during I929. The former had eight planes and six pilots in the 
country, and the latter had three planes and three pilots. Pan American 
Grace Airways, Inc., carried mail from the United States down the 
coast of South America through Peru to Santiago and then across the 
Andes to Buenos Aires, affording Peru the benefits of this service. The 
Fawcett Aviation Company operated over virtually the same interior 
routes maintained by the Peruvian airways. 

With the exception of t\vo obsolescent planes of British manufacture 
and two German planes held in reserve at Las Palmas, all aircraft 
operated in Peru was of American origin. 

Philippine Islands 

The Public Service Commission of the Philippine Islands granted 
the newly formed Aviation Corporation of the Philippine Islands a 
certificate of public service and convenience during I929 and removed 
the last barrier to the carrying out of an extensive program of air lines 
of the islands. 

Officials of the company announced that 4,ooo,ooo pesos would 
be expended for the purchase of a fleet of 20 planes, I2 of which were 
to be of the land plane type, two flying boats and six amphibians. The 
first line planned for operation would connect Manila, Iloilo, Cebu 
and Davao. Plans included later extension of the lines to China and 
Australia. 
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Poland 

SC\-cral semi-private air transportation companies were in operation 
in Poland until Januar~· 1, 1929. ,,·hen the government decided that an 
all-gon·rnment organization should be formed to replace the subsidized 
companies. The concessions to the semi-pri,·ate companies \\·ere annulled 
January I and the ne,,· organization known as the Linje Lotnicze "Lot" 
was formed taking owr the lines formerly co,·ered by Aerolot, Aero, 
and lesser concerns. Paid in capital of ''Lot'' amounted to 8,000,000 
zlotys (zlotys equal to 1 1.2 cents) of "·hich 6o per cent was controlled 
by the ::\Iinistry of Communicatiom and the remainder di,·ided among 
autonomous community governments. 

The ne\\· organization maintained sen·ice throughout 1929 between 
\Varsaw and Danzig; \Varsa\\·-Poznan; \Varsaw-Katowice; \Varsaw­
Lwo\\·; Krakow-Katowice; Katowice-Brno-Vienna; Katowice-Vienna; 
Kato\\·ice-Poznan; and Poznan-Bydgoszcz-Gdansk. Aside from these, 
"Cidna'' operated a line from \Varsa\\· to Paris by way of Prague. The 
largest airports were at \Varsa\\·, L\vo\\·, Poznan and Kato\\·ice. 

\ Vhile the Polish government kept statistics on military aviation 
secret, some conception of the size of the Polish military establishment 
for air can be obtained from the expenditures provided in the budget 
for the fiscal year, ending :\-larch 3 I. I 93 I. The total military aviation 
cxpendi tu res were 2 I ,8 s..J.. I.J.7 zlotys. There were approximately I 50 
pilots in the military sen"ICe. 

Porto Rico 

Porto Rico was served during 1929 by a regular mail and pas­
senger line from the United States operated by Pan American Airways, 
Inc., which took over the \Vest Indian Aerial Express. Inc. San Juan 
was used as the terminus of one of the Pan American Airways divisions. 

Portugal 

The Sen·icos Aereos Portugueses, afliliated with the German Junkers 
interests, operated the only air line in Portugal, bet\\·een Lisbon and 
l\Jadrid. Two French lines, Aeropostale and the Gnome Aerodrome 
Company, sought concessions for the establishment of air lines into 
Portugal. The competition between these three companies for exclusive 
rights to operate within the country somewhat retarded the natural 
development of new lines, pending a settlement of the problem. In 
September, the Portuguese government advertised for bids offering a 
thirty year exclusive concession for the transport of goods by a1r. 
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Announcement of the outcome of the request fo r bids had not been 
made when the yea r closed. 

Rumania 

New passenge r and mail air se rvices we re inaugurated in Ru ma nia 
during 1929 between Bucharest and Galatz, one hour a11 d fif t) minutes ; 
Galatz and I ssay, one hou r and fi fty-four min utes ; I ssay and Czern ow itz , 
one hour and thirty m inutes ; Bucha res t and Sibiu , t11·o hours and fi ve 
min utes ; Sibiu an d C luj , one hour and five m inutes. A rmy planes a nd 
pilots we re used excl usive ly and fa res slightl y lowe r th an fi rst class 
rail way fa res we re in fo rce. 

Lin es connectin g Bucharest and C onstantza, C luj and O rad ea 1\ll a re, 
Chisinau , G alatz and Constantza , and G alatz and C hisin au \\·ere con­
templated. 

E l Salvador 

P an Amer ican A in1·ays, I n 1 provid ed tri·\\'CC klv HCl' Vit.:e (ur p<l!<­
sengei' ~ n J mall to G uatemala , lVI c:x ico a nd t h e u .~i tc cl S t a t e s f n t h e 

li~I' t l1 ~ i1d i~l o J 1 d wrt S , ' ica ragqn, [f!M~ Rict nnd Pa l iltl ila . 11 he sou h. 
PJLkwkk L at in A merican A in n tvs maintni ncd iJTcgu la J· pnsse nge t· sc n ·ice 
d LI!' i r1g the year be t wem E l S a l '' ~ rlnr nncl Guntcm:da. 

T here were eight o Ai ce rs a nd twenty enl isted men in t he mili­
tary aviatio n establ ishment of the cou ntry, 11·hich operated six pl anes, 
three of w hich were of an obsolete type. T he governmen t appro­
pri ated $28, I 50 for milita ry aviation rn th e fi scal year endi ng 
J une 30, 1930 . 

Siam 

T he i t1 te r io1· of Siam, unpenet ratcd by road s or rai lroads, has bee n 
served by airpl anes fo r six years. During th at period , 244, 184 miles 
we re fl own , 3,697 passengers carried, I 7,086 bags of m ail transported 
and 64,7 r 1 tons of merchandise carried. The se rvices were mainta ined 
principally in the northeast provinces. 

The Siamese army maintained an air service branch and sent repre­
sentatives to America during the year to study me thod s in the U nited 
States and consider the purchase of American equipment. Two C urti ss 
H awk pursuit planes were purchased fo r the a rmy during the year and 
a contract was made providing for the manufacture of C urtiss Haw ks 
in Siam under license, using American wa ter cooled engines. 
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Spain 

llail for international air transportation was accepted in Spain 
during th e latter half of 1929 for dispatch to the following countries: 
A u ·tria , Belgium , Bulgaria, Czechoslovakia , D enmark, England, France, 
Ge rm any, the Ne therlands, Hunga ry, Pol and , Rumania , Sweden, 
\,·iturland Turke) and Yugo ]a, ia. The se n ·ice \\·as started by the 

pos ta l authoritie June 1 , 1929 fo llo\\·ing authority contained in a 
Roya l Decree of D ecember 31 , 1928. 

The L nion Ae rea E spanola air serv ice was continued betwee n 
:\ladrid and Se,·i ll e, Madrid and Lisbon , and Seville and Lisbon. The 
goH rnment rn ade a\·ailable national subsidies July 17, 1929, providing 
1 ooo,ooo pese tas for the promotion of airport construction in iVladrid, 
Ba rce lona Valencia, lVlulaga, Burgos, lrun , and \ igo. 

A new se n ·ice bet\\'Cen Sev ill e and G renada \\·as inaugurated March 
24 b:· the U nion Ae rea Espaiiola. The construction of aircraft in Spain 
\\·as stimul ated consid t:rab ly during the yea r. In 1923 , 40 domestic 

p lanes w e re p roduced and 280 purcha. cd abroad. In 1929 113 plane~ 
1\'C!'C ll ln ll ll filctiJ ITrl in Spilill and only t \\·o put-c hased in othe t· coLi n tr ies. 

J ' lan s fo·· a di,·ig ible sen ·ice bet \\·ee n ~pai n and Sou h A rne n ca \ \ 'CI'I:! 

l'Hl'l'iCtl fi StCp fil rl' llrT fllFJI! h t h issuing of a n e w cl ence pwdcl i n g 

a subBidy for the opcm ti on' of a route between ~ev lll c and Huenos A ire_. 
Heports frolll ~tfnrlr id r! 11 ri11 th e rear desc ribed the co nst t·uctlon of a 

monoplane ca iTy i n g fift y passenge rs by th e Ae ronaut ica l ons rucbo ll 
Company of Getafc. The planes, to be powered by six engines of 750 
horsepower each, were not ready fo r test Hi ghts ,,·hen th e yea r end ed . 

Straits Settlements 

There \\·as no regular air se r vice in the Straits Sett lements dut·ing 
1929, but plans were made for a se rvice over a I ,008 kilometer course 
betwee n Mees ter Co rnelis in J ava to Te l. llctong ott the Sum atra 
coas t , and ove r water to Singapore. Tri-engined Fokkers were to be 
used in carrying passengers and express over the route. 

An airplane club was established during the yea r in the Federated 
lVlalay States to encourage th e development of aviation among sportsmen. 

Sweden 

The A ktb. Aerotransport (Swedish Air Transportation Company ) 
continued to be the only commercial aviation company in Sweden during 
I 929. The Royal Svveclish Government maintained a subsidy fund from 
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which this company was entitled to receiw up to 500,000 crowns prr 
year. From January r to October I 2, 1929, 300,490 kilometers were 
flown, o,zoo passengers carried, 59.+0o kilograms of mail transported, 
and 8o,ooo kilograms of baggage and freight carried. 

In co-operation with the Finnish commercial aviation company, Aero 
OjY, the German Luft Hansa, and the Dutch K.L.:\I. lines, the 
Swedish Air Transportation Company operated lines from ~'vlalmo to 
Amsterdam, Stockholm to Hclsingfors, Stockholm to Berlin, Stockholm 
to Abo, :Malmo to Berlin, Kalmar to Danzig, and Kalmar to Lub~ck. 

Switzerland 

Basel, Geneva, Zurich and Berne became the centers of Swiss 
aeronautic activity in 1929, the first mentioned city being a stop on 
most of the principal airways which crossed and recrossed Europe. The 
new London to Karachi, India, service made Basel a regular stop. ::\Iail 
could be sent by air to practically every country in Europe. 

The principal international routes in which Swiss air companies 
actively participated included: Geneva to Budapest; Basel to Breslau; 
Zurich to Amsterdam; Zurich to Copenhagen; and Basel to Barcelona. 
At each of these terminals connections were made with other companies 
offering service on regular schedule to all parts of Europe. 

The number of licensed civil airplanes in Switzerland increased from 
43 January I, I929, to 55 on July r. Interest in aviation among pri\·ate 
individuals and commercial concerns was growing rapidly. 

The Swiss l\llilitary Department submitted a project to the govern­
ment calling for the appropriation of $5 ,ooo,ooo to make possible a 
complete reorganization of the military air service, including the pur­
chase of 105 airplanes of the latest type, 6o for bombing and +5 for 
observation purposes. 

Trinidad 

Pan American Airways, Inc., provided air mail service for Trinidad 
as a part of its route between Miami and the British and Dutch Guianas 
on a tri-weekly schedule. Passenger service was to be added in I 930. 

There were no other airplanes in Trinidad and no other contem­
plated aeronautic activity, commercial or private. 

Turkey 

Non-military aviation in Turkey during I 929 was confined to the 
operation of two air lines, the Societa Anonima Aero Espresso Italiana 



'WORLD AVIATION IN I 929 297 

whi h mai ntain ed a sern i-,,·eckly se rvice between Constantinople and 
Brindi i by ,,·ay of P iraeus, G reece ; and the other the ompagni e 
l ntc rn at io nale de a ' igat ion Ae rienn e (Fr ench ) "h ich operated a 
se r vice betwee n Con. tantinople and Pa ri s b · ' ·ay of ei ther Sophia o1· 
B uchare t and Belg rade B ud apes t 1enna Prague, Nu remberg, Frank­
fo rt and Strassburg. 

T here " ·e re no pri vate ly O\\'ned pl anes 111 Turke . Nu merou sec­
t ions of the country had been marked off a forbid de n milita ry zones 
and thi fac t had no small influence upon the curbing of private ae ro­
nautical ac t1 v1ty. 

1\IIilita ry av iation in Turkey \\·as und er the supervision of the 
l\ linistry of Na ti onal D efence. The gove rnment maintained a rig id 
ce nso rship on all matters pertaining to the conduct of its affai rs. A 
Turkish l\ll iss ion \\·as se nt to the -nited States during 1929 to study 
A merican methods and to make recommendations for the purchase of 
A merican equipment. 

Union of Socialistic Soviet Republics 

The total length of Soviet airways was increased during I 929 from 
I I ,97 I kilometers to 18,46 r kilometers. Three new lines were started 
during the summer, of \Yhich the Moscow-Irkutsk line, 4,500 kilometers 
long, inaugurated wh at w ill eventually be a direct se rvice from l\lloscovv 
to China and Japan. 

Thirteen air lines provided passenger , freight and mail service in 
th e Soviet U nion during I 929. l\llost of the lines operated throughout 
th e year with the exception of the l\tloscow-Berlin , Le ning rad-Riga, and 
lVI osco\\·-Irkutsk lines which were in service only from l\llay until 
D ecember. Although seve ral radiated from l\lloscow, the capital , most 
of them provid ed se rvice to the outlying regions such as the C aucasus 
and th e Central As iatic Republics. The M oscow-Berlin line w as 
operated by a joint Ge rman-Russian company, " D eruluft, " on daily 
schedule. 

Other important lines starting from Moscow connected the capital 
with Piatigorsk in the Caucasus, and Baku, the Soviet oil center in the 
Transcaucasian Republics. Both lines w ere operated by the Ukranian 
Airways Company, U krvozdukhput, and made flights daily beginning 
in May. Flights from Baku to Pekhlevi in Persia were made once a 
week. The l\tloscow-Irkutsk line w as operated by the third Soviet air­
ways company, the "Dobrolet," which confined itself mainly to Siberia 
and Central Asia. 

Plans for 1930, according to the Amtorg Trading Corporation in 
the United States, included new lines totaling 7 ,ooo kilometers. It was 
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estimated that 1 1,200 passengers were carried by the air lines in the 
Soviet Union during 1929, ·and plans for 1930 were laid on the basis 
of more t~an double that passenger traffic. 

The Moscow to New York flight carried out by four Russian fliers 
stirred public enthusiasm for aviation in the Soviet Union and was 
responsible for increased traffic on the air lines. 

Uruguay 

Three compames served Uruguay with air service during 1929. 
New York, Rio and Buenos Aires Line and Pan American Airways, 
Inc., maintained mail and passenger service between lVIontevideo and 
Buenos Aires, while Aeropostale operated a line from Buenos Aires to 
Natal, Brazil, stopping in lHontevideo en route. 

A request for authorization to establish an air mail service in 
Uruguay with a government subsidy of one-third of the expenses "·as 
made by the Aeropostale U ruguata, a Uruguayan corporation capitalized 
at two million pesos and closely affiliated with the French operating 
company. 

Venezuela 

Military aviation in V enezucla was under the control of the l\Iinistry 
of War and Marine and under the direct supervision of the Director 
of Military Aviation. The government's policy favored the development 
of only a small flying corps. Colonel Charles A. Lindbergh made a 
second visit to Venezuela during 1929, covering a route over "·hich the 
Pan American Airways, Inc., later plan to establish regular service. 
Aeropostale made some trial flights during the year with a French 
plane between Caracas and :Vlaracaibo, and between Maracay and 
Ciudad Bolivar. 

Yugoslavia 

The Yugoslav Air Transportation Company operated a mail, pas­
senger and express service between Belgrade and Zagreb, 235 miles, 
during 1929 and the Compagnie Internationale de Navigation Aerienne 
maintained daily service from Belgrade to Paris, and three times a week 
between Belgrade and Constantinople. The Yugoslav government made 
provisions during 1929 which would exempt aviation companies from 
taxation for 25 years. 



CHAPTER XIX 
TRENDS IN DESIGN 

W HILE the major trend during 1929 was toward the refine­
ment of established designs, there were some interesting de­
partures from the conventional "·hich possibly forecast the 

direction of future de\·elopment. 
The phenomenal growth of the air transport lines brought increased 

actiYity in the building of super-transports and in the design of flying 
boats and amphibians. Safety devices, employing changes in design or 
instrument navigational aids, were perfected. Researches for strong 
metal alloys \\·ere producti\·e, and had an important influence on the 
trend of both aircraft and engine designs. The aircraft engine and pro­
peller fields witnessed some marked advances which were certain to aid 
in bringing out the full capabilities of the airplane. The major portion 
of this chapter will be deYoted to these lines of activity rather than to 
a detailed revie\\" of the changes made by each manufacturer on his 
product. 

The greater attention paid to the planning of fine interiors for both 
priYatc and transport planes has already been mentioned in the chapters 

" "· T P " 1 "P . t Fl . " E . h on .>t r ransport rogress ann nva e ' y111g. ng111eers soug t 
to develop craft for specific purposes, building planes especially for mail 
carrying. light transport, heaYy transport, or other specific needs. It 
reversed the old order in which the operator adapted what planes \\·ere 
a\·ailablc to his specific use. 

The chapter on "Aircraft l\lanufacturing" indicates clearly the 
large number of manufacturers producing planes for specific purposes, 
and the section immediatelv following this chapter provides th rce view 
dra\\·ings of airplanes prod.uced in each classification as a graphic illus­
tration of this trend. In the light transport, mail transport, aerial service 
and private craft fields, the trend in design was along established lines 
generally familiar to the public. An attempt will be made, therefore, 
to include in this chapter only those denlopments which marked a 
departure from familiar practice. 

Perhaps the most spectacular achievements in heavier-than-air design 
during 1929 were to be found in the super-transport field, where planes 
doubling, tripling and even quadrupling the size of those in general 
usc on the air lines, were successfully produced and flown. From an 
economic standpoint, the developments in this field were of the utmost 
significance. They pointed the way to even larger planes of greater 
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efficiency, capable of carrying huge loads at a lower unit cost. Air 
transport economists agreed that the super-transport should remove the 
one obstacle in the way of extensive air line development-necessarily 
high tariffs. 

"\Vhile the 20 to 100 passenger transport meant a larger outlay of 
capital at the beginning of operations, there were other compensating 
factors which promised to justify its usc and ultimately result in the 
lo\\·ering of tariff rates. Operating costs per mile were necessarily 
higher. The giant plane required greater relative horsepower per pound 
of load, but had the advantage of being able to carry greater useful loads 
because higher wing loadings were made possible. The additional pay 
load, especially when utilized over long distances with a reasonably large 
volume of traffic, increased the earnings of the plane and offset the addi­
tional outlay of capital at the beginning of operations and the necessarily 
higher operating costs. 

Seven giant transports, four of them produced in the United States, 
were developed during 1929, undergoing extensive tests which proved 
their capabilities for regular operations. They weighed from se\·cn to 
fifty-six tons when fully loaded, veritable liners of the air, exceeding 
the most fanciful dreams of a decade ago. 

Fokker Aircraft Corporation of America produced a 32 place mono­
plane weighing more than eleven tons fully loaded, known as the F-32. 
It was the largest land plane yet to be developed in America. Consoli­
dated Aircraft Corporation perfected the Commodore, a 32 place Hying 
boat weighing nearly nine tons when loaded, the largest plane of its 
class to be produced in the United States. Boeing Airplane Company 
developed the Boeing So-A; Curtiss Aeroplane and Motor Company, 
the Condor Transport; and Keystone Aircraft Corporation, the 
Patrician. These were 2 I place land transports, weighing from se\·en 
and one-half tons to nearly nine tons when fully loaded. 

In Europe, the Dornier Works introduced the I 12 place DO-X, 
the world's largest heavier-than-air craft to date; while .Junkers de­
veloped the G-38, the world's largest land plane, Rohrbach brought out 
the Romar, a giant flying boat. A better conception of the compara­
tive sizes of these air leviathans can be gained by studying the table 
on an accompanying page, which shows the approximate specifications 
of these seven planes and their performance characteristics. It shows 
clearly the greater aerodynamic efficiency that has been gained in the 
super-transport and the resulting higher wing loadings made possible. 
While statistical information on these planes has been compiled in the 
table for quick reference, it is interesting to consider some of the unique 
features in design, construction and accommodations of these new giants. 

The DO-X, built in accordance with the theories of Dr. Claude 



SUPER-TRANSPORTS PRODUCED IN 1929 

The following table gi,•es the approximate comparative specifications and performance characteristics of 
eight huge airplanes de\·clopcd during 19~9 

Information was furnished by manufacturers or taken from technical journals 

Name of Plane DO-X 

Overall Span 
(feet) •....••••••••••••.•• 157 

Overall Length 
(feet) .................... 131 

Height 
(feet) .................... 31 

'Ving Area 
(square feet) • • • • • • • • • • • • • 5,034 

Weight Empty 
(pounds) ••••.••••.••••.•• s6,557 

Useful Load 
(pounds) ••••••••• - •• - •••• s6,843 

Gross 'Veigh! 
(pounds) ..•••••••..•.•.•• 113,300 

'Ving Loading 
(lbs./sq. ft.) .. .. .. • .. .. .. • 22.6 

Power Loading 
(lbs./h.p.) •••••••••••.•••• 

Fuel Capacity 
(gallons) • • • • • • • • • • • • • • • • • 4,230 

High Speed 
(m.p.h.) .. .. .. .. .. .. . .. .. • 150 

Cruismg Speed 
(m.p.h.) .................. liS 

Landing Speed 
(m.p.h.) • • • • . . • • • • • • . • • • • • 65 

Take-off 
(seconds) . • • . • • • • • • • • • • • • • zB 

Rate of Climb 
(ft. per min.).............. Boo 

Service Ceiling 
(feet) .................... I7,ooo 

Cruising Radius 
(miles) • • • . • • . • • • • • • • • . • • • z,6oo 

Kumber of Engines........... IZ 
Total Horsepower • • • • • • • . . • • 6,ooo 
Place 

(Pass. and Crew).......... I 12 

G-38 

I47·S 

75-S 

16 

z8,6oo 

24,200 

52,8oo 

2,930 

ISO 

I25 

;o 

IO 

10 1000 

2,170 

4 
2,400 

Romar 

!2! 

72 

z8.8 

r,Sso 

2.:!,000 

xs,ooo 

40,000 

z,ooo 

130 

ll..! 

74 

g,ooo 

2,175 
3 

I,6su 

23 

Commodore 

100 

6!.75 

I6 

1 1 100 

9,700 

7,900 

17,600 

15.8 

I 5·1 

65o 

!!8 

!!0 

55 

ss 

750 

17,000 

J,ooo 
.;: 

I,o5o 

32 

F-3.! 

99 

69.8 

16.5 

I,JSO 

13,8oo 

s,,oo 
.Z.2,500 

'7·9" 

!O.iJ 

700 

!57 

120 

so 

IS 

1,200 

r8,ooo 

480 
4 

.:! 1 100 

32 

(out/or 

9!.67 

57 

16.s 

1,271 

I 1,352 

6,oz6 

17,3;8 

I 1.50 

14-•17 

z;S 

139 

!!8 

49 

15 

870 

171000 

507 
2 

1,200 

21 

l'atrkiczu 

88 

63 

!J 

9JO 

8,~25 

6.3~0 

I 5,315 

!6.3 

9·8 

325 

151 

125 

55 

!J 

1,450 

17,400 

750 
3 

I,S75 

2! 

IJot'iuu Bo-A 

So 

55 

I S-2 

1,250 

IU,.p7 

7,U8J 

17,500 

I of. 

!!.6 

soo 

138 

liS 

55 

I! 

8so 

J,J 1tJOO 

s1s 
3 

r,s;s 

~I 

.., ,., 
r:-l 
:/. 
0 en 
...... 
~ 
0 
t"rl en ...... 
C) 

~ 

w 
0 
...... 
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Dornier, who came to the United States late in the year to become 
associated with General 1\!Iotors in the building of flying boats, demon­
strated itself to be a radical improvement in efficiency. It was said 
to carry one pound of useful load for every pound of its 0\\"n weight. 
It had a high speed of 150 miles an hour and a cruising speed of I 15. 
It was a semi-cantelever high-wing monoplane \\"ith stump wings pro­
jecting from the hull, bracing the wings with three oblique struts of 
high tensile steel. The wing covering was not attached permanently 
to the spars and ribs, but consisted of stiff self-contained metal plates 
•vhich were attached to the wing frames in such a way that they cou lei 
be easily detached. The hull had a total volume of q,ooo cubic feet 
and was divided into three decks. Fuel, freight, baggage, provisions. 
tools, accessories and equipment were stored in the lowest. The middle 
or main deck, 64- feet long, was resen·ed for passengers' parlors, enter­
tainment rooms, and sleeping compartments. The upper deck contained 
the pilots' and navigation rooms. Twelve Siemens and Halske Jupiter 
engines, producing 6,000 horsepower, were mounted in tandem pairs 
above the high monoplane wing. All motor control units could be 
inspected and repaired in flight. Starting of the engines, regulation of 
the revolutions, oil pressure and temperature were controlled by an 
engineer assisted by four mechanics in the engineer's room. The pilot 
controlled all engines by a single throttle. A commander and first officer 
directed the course of the ship and gave orders to the crew, including 
the pilot. While designed to accommodate 100 passengers and a crew 
of 12, the DO-X carried 169 on a one hour test flight during the year. 

The ] unkers G-38, of all-metal duralumin construction, was of the 
type known to German engineers as the "shoulder decker," deriving its 
name from the fact that the wing is attached near the top longerons. 
Passenger accommodations were partly in the fuselage and partly in the 
inner wing roots. Four Junkers engines developing 2,.:J.OO horsepower 
were faired into the monoplane wing. 

The Rohrbach Romar, an all-metal flying boat, demonstrated the 
possibilities of the super-transport in carrying greater payloads when 
it established a new world record by climbing to 6,500 feet "·ith a seven 
ton load, which could be likened to 86 passengers or 322,500 ordinary 
letters. It was a monoplane of characteristic Rohrbach construction 
powered with three 550 horsepower engines. 

The Fokker F-32 followed the lines of standard Fokker designs, but 
included some new features in the mounting of four Pratt and Whitney 
Hornet engines in double tandem on either side of the fuselage. The 
monoplane wing was all wood, veneer-covered, and of the full cantilever 
type. The fuselage, tail surfaces and landing gear were of tubular 
steel construction. The front engines were equipped with two bladed 
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240 M IL ES AN H OU R 

Travel Air (\;\,right \;\,lhirh,·ind ) " Mystery Ship," perfectl y streamlined and 
equipped with N.A.C.A. cowling, " ·as one of the se nsa tions of the Na tion a l 

Air Races. Its best time '"as Z .J.O miles an hour. 

ALL METAL MONOPLANE 
The new Consolidated (Pratt and vVhitney Hornet) Fl eetster is constructed of 
metal and carefully streamlined to increase its speed. It accommodates eight. 
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adjustable metal propellers and the rear engines with three bladed 
adjustable metal propellers. Its spacious cabin was divided into four 
sections, the interiors of which were finished in mahogany and light 
pile fabric, with four glass windows in each section. Two fully equipped 
lavatories, compartments for mail and baggage, and galleys for the 
steward by day and the porter by night were provided. As a day plane 
carrying 30 passengers, the F-32 had a cruising range of four hours, 
480 miles. As a night plane sleeping sixteen passengers in full size 
berths, its cruising range was seven hours, 850 miles. Running at full 
throttle on its first public Hight, the F-32 Hew 157 miles an hour. 
although it was designed for qo miles an hour. Its landing speed, 
designed for 6o miles an hour, was found to be ..J.7 on the test Hight. 
The landing gear was of the divided type, with axles hinged to the 
?ottom of the fuselage. Its roller bearing wheels with internal expand­
~ng brakes were fitted with 58 by 1 ..J. inch tires. The ship was placed 
m production with a Heet of five to be delivered to \Vestern Air Express 
on its western transport routes. 

The Consolidated Commodore, a 20 to 32 passenger Hying boat, 
w~s developed from the Navy patrol boat, XPY-1. The hull, floats, 
wmgs and empannage were constructed of extruded duralumin shapes 
and dura!umin sheets. The wing-hull bracing consisted of dural tubular 
struts, With the exception of the horizontal front struts which were heat 
treated alloy steel. The engine mounts, carrying two Pratt and Whitney 
Series B Hornets rated at 575 horsepower each, were constructed of 
welded alloy steel tubing. All fittings at critical points were made of 
heat~d alloy steel. The wings and empannage pieces were covered with 
fabnc. Passengers were carried in three compartments, the two forward 
ones accommodating eight people each and the aft compartment accom­
modating four. Each seat was individual, richly upholstered, and pro­
vided with life preserver cushions. The compartment immediately aft 
of the control cockpit comprised a lavatory, radio room, and store room 
for mail and baggage. The Commodore was being manufactured on 
a production basis to provide a Heet of the giant Hying boats for the 
seven day service between New York and Buenos Aires, planned for the 
New York, Rio and Buenos Aires Line. 

The Curtiss Condor, a 2 I place land transport, was developed from 
the Condor B-2 bombing plane to meet the demands for larger transports 
on the major air lines. It was powered with two Curtiss geared Con­
queror water cooled engines faired into nacelles between the biplane 
wings on either side of the fuselage, and was designed to support its total 
weight on either power unit. It demonstrated its ability to climb and 
maintain altitude of more than 5,000 feet in a test Hight with a full load 
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of I 7,378 pounds. Two three bladed propellers were driven by the 
engines. The spacious cabin prO\·ided luxurious chairs for I 8 passengers 
in rows of three opposite large windo\\·s. Soundproofing and vibration 
dampening of the cabin were made possible by leaving a three inch air 
space between the inner and outer walls, which was double lined with 
sound and shock absorbing material. For night flying, the Condor could 
be coJn-erted into a sleeping plane with twelve full size berths. All 
baggage was carried in two metal-lined compartments, one in each out­
board engine nacelle aft of the gas tanks. The huge wing surfaces of 
the biplane gave it an unusually· lo\\. landing speed of -1-9 miles an hour, 
or less. The first two Condor Transports were placed in service by 
Transcontinental Air Transport, Inc .. on its eastern division. 

The Boeing Ho-A also was a biplane equipped for I 8 passengers and 
a crew of three. It was po\\·ered with three Pratt and \Vhitney Hornet 
engines of 525 horsepower each, two carefully streamlined into nacelles 
on either side of the wing and one on the nose. equipped with N.A.C.A. 
cO\ding to increase the speed to 138 miles an hour. It included such 
modern travel conveniences as hot and cold running water, heating and 
ventilation, reclining chairs, individual electric lights and soundproofed 
walls and ceiling, made of Honduras mahogany plywood with a core of 
Balsawood. The plane had an actual pay load of -1-,057 pounds and 
\\·eighed I 7,500 pounds fully loaded. It took off in eleven seconds and 
climbed at the rate of 8so feet per minute. A fleet of twelve of these 
huge transports was produced during the year, the majority of which 
were to be used on the twenty-hour Boeing Air Transport passenger 
service between Chicago and San Francisco in I 930. 

The Keystone Patrician, developed from experience gained in the 
production of giant bombing planes, \\"as first introduced in I928, but 
it underwent extensive tests during I929 in service on regular transport 
routes and on experimental flights. Some refinements were made in the 
last units of this model produced for usc by Transcontinental Air Trans­
port, Inc. Another one had been in service between New York and 
Boston on the Colonial Air Transport line. It was a semi-cantilever 
type monoplane, with fuselage members, tail surfaces, and wing section 
structures including the outboard engine mounts of chrome molybdenum 
tubular steel welded to form rigid truss work without wire bracing. 
All fittings were alloy steel, welded and heat treated. Outer wing panels 
had box spars and wood ribs. Compression ribs were built up of welded 
alloy steel. The power plant consisted of three \Vright Cyclone engines, 
each furnishing 525 horsepower, to give the ship a rated top speed of 
I 5 I miles an hour. Low power loading, 9·7 pounds per horsepower, was 
designed to enable a quick takeoff and high rate of climb. 

21 
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Flying Boats and Amphibians 

Development of flying boats and amphibians for both commercial 
transport and private operations took on a new aspect in the United 
States during I 929. Commercial aviation had been slow in utilizing 
the nation's natural airways-rivers, bays, lakes and seas-principally 
because it had not adapted the flying boat and amphibian to its purposes. 
However I929 saw unprecedented activity in this field. 

The flying boat, and its closely related type, the amphibian, offered 
many advantages to the designer. To take-off quickly from relati\·ely 
small fields, the land plane must preserve a balance between horsepower 
and surface loading which results in a rapid increase in structure weight 
after a certain size is reached. The flying boat escapes this difficulty 
by increasing the minimum speed and decreasing the angle of climb. 
Because waterways offer almost unlimited room for maneuvering before 
and after taking-off, the flying boat could be designed with a higher 
landing speed than was possible with land machines of the same size, 
which must consider the possibility of climbing into and out of restricted 
airports and emergency fields. There was no need to design the flying 
boat to climb quickly or attain great altitudes, thereby making possible 
higher wing loadings-the proportion of weight to wing area-and 
greater weight per horsepower. The high efficiency of the types per­
fected during the year was worthy of remark. Increased carrying 
capacity meant more profitable operation. 

In the transport field, the 20 to 32 place Commodore has already 
been described. The American Aeronautical Corporation was building 
a I6 place double-hulled flying boat under its rights to the Savoia­
Marchetti patents of Italian design. The S-55, as the huge boat was 
called, had a span of 78 feet 9 inches, an overall length of 54 feet, and 
was I6 feet 5 inches high. Its maximum speed at sea level was I 34 
miles per hour, with a cruising speed of 106 miles per hour. It landed 
at 62 miles an hour, and had a service ceiling of 9,900 feet. The wing 
load was I 3·4 pounds per square foot and the power loading I 5·55 
pounds per horsepower. Two Wright Cyclone or Isotta Fraschini 
engines, with a total of I ,050 horsepower, were used in the power plant. 

Sikorsky Aviation Corporation continued the production of its S-38 
sesqui-plane amphibian with some refinements. It was a IO place ship, 
powered with two Pratt and Whitney Wasp engines mounted in nacelles 
above the cabin. It had a span of 7 r feet 8 inches, length of 40 feet 
3 inches, and weighed about five tons fully loaded. Its wing loading 
was 13.88 pounds per square foot and its power loading 12.5 pounds 
per horsepower. It had a high speed of 125 miles an hour and cruising 
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CURTISS T ANt\G E R 

Equipped \Yith "slots" a nd "spoil ers," th e Curtiss (C urtiss Challen ge r ) Tanager 
was entered in th e G uggenh eim Safe A ircra ft Comp etiti on. 

LIKE A TIRED HEN 
Cierva (Genet 100) Autogiro settling to ea rth like a tired hen as its "windmill" 

revolves during National Air Races at Cleveland. 
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speed of I 10 miles per hour, landing at 55. Retractable landing gear 
could be raised or lowered in a fe"· seconds. 

Fokker Aircraft Corporation developed the F-I IA, an eight place 
cabin monoplane amphibian "·ith all wood veneer covered wing of the 
full cantilever type. It had an aluminum alloy hull, with tail surfaces 
and engine mounting of tubular steel construction. It was po\\·ered 
with a single Pratt and \Vhitney Hornet or \Vright Cyclone engine, 
providing a high speed of I 25 miles an hour and cruising speed of I 10 

miles an hour. Retractable landing gear made possible land and water 
landings. 

Boeing Airplane Company put its model 20-J., a six place flying boat 
powered with a Pratt and Whitney \Vasp engine, into production. It 
had a high speed of I33 miles an hour and landing speed of 59 miles 
per hour. Weighing 3,352 pounds empty and s,ooo pounds loaded, the 
boat had a pay load of 913 pounds. 

Loening Aeronautical Engineering Corporation, a division of Key­
stone Aircraft Corporation, improved its Air Yacht, an eight place 
amphibian biplane, designed for both transport and private operations. 
It was powered with a 525 horsepower Wright Cyclone engine, and 
had a power loading of 1 1.25 pounds per horsepower. The wing load 
was I 1.4 pounds per square foot. It had an overall span of 46 feet 8 
inches and a length of 3+ feet 8 inches. It weighed 3,950 pounds empty 
and had a payload of I, 100 pounds, with a gross weight of 5,900 pounds. 
The X0-10 of similar construction and design was produced for the 
Army Air Corps with a retractable monowheel landing gear. The single 
wheel was drawn into a pocket in the main float for 'vater landings. 

The Keystone-Locning Commuter proved one of the year's most 
interesting models introduced to meet the needs of the private owner. 
It was a four place amphibian biplane powered with a 300 horsepower 
Wright Whirlwind engine, with a sturdy duralumin hull. Wing spars 
were of straight-grained spruce with "alclad" ribs, an aluminum alloy 
developed during the year. The retractable wheels were raised and 
lowered by a small lever operated pump. It was designed with a turtle 
deck for the sportsman-pilot, from which the owner might fish or swim, 
and with a cabin equipped to carry sporting provisions. 

Ireland Aircraft, Inc., made marked refinements on its five place 
amphibian model powered with Wright or Pratt and \Vhitney engines 
of 300 and 420 horsepmver respectively. It, too, was developed for 
the sportsman pilot who planned hops to the seashore or mountain lakes, 
and planned to use the waterways for his airports. Eastman Aircraft 
Corporation, a division of Detroit Aircraft Corporation, introduced a 
three place flying boat designed to appeal to the private owner and fly 
12 miles on a gallon of gasoline, with a cruising speed of 85 miles an 
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hour. Cadillac Aircraft Corporation developed the Voyageur, a cabin 
amphibian for pri,·ate operations. American Aeronautical Corporation 
placed its model S-56, an open cockpit biplane amphibian for three 
persons, in production following the Italian Savoia ~Vlarchetti designs. 
It ,,·as powered with a 1 oo horsepower Kinner engine, with a cruising 
radius of four and one-half hours. -t-OO miles, on 29 gallons of gasoline. 

The year's development of both giant flying boat transports and 
small amphibians for pri,·ate operations forecast e\·en greater activity in 
this field during 1930, with se\·eral established manufacturers planning 
the design of new ships or improvements on designs in production. 

Safety Devices Developed 

Engineers continued to de\·ote their attention to ne\\· ways of in­
corporating a greater degree of "foolproof" safety in their designs. The 
Guggenheim Safe Aircraft Competition had an important influence upon 
stimulating attention in this field during 1929. The major projects of 
research centered around fundamental changes in wing design or the 
perfection of instruments to eliminate the hazards of fog flying. 

"SI " " ·1 " I "fl " d ·. t b . ots, sp01 ers am aps were use on '' 111gs o o tam greater 
efficiency, and at least two attempts were made to perfect a variable 
camber for wing structures. Each of these devices sought to delay the 
stalling angle and to maintain maneuverability at extremely low speeds. 
The "wing slot," which \Vas nothing more than a little airfoil housed 
in the leading edge of the wing so pivoted that its o\\·n forces caused 
it to move forward when the incidence of the main wing approached 
10 degrees, made spins impossible. High speed air forced itself through 
the opening formed bet\\·een the little wing and the mother wing, 
delaying the burble-point of the air along the surfaces until the wing 
incidence was merelv double that of the normal stall. They either 
opened automatically. or were controlled manually by the pilot .. 

\Vhile slots delayed the stall, they made the controls sluggish. To 
recapture maneuverability interceptor slots or "spoilers" were used to 
destroy the lifting power of one wing temporarily in order to let it 
drop level with the other when lateral stability was upset. "Flaps" 
had a slightly different use. Hinged to the trailing edge of the wings, 
they resembled ailerons except that they extended the entire length of the 
wing. They were either automatic or manually controlled, and in some 
cases were divided with one part automatic and the other manually 
controlled. Their effect \\·as to pile up pressure beneath the wings, 
making slower and safer landings possible. The Curtiss Tanager, Hand­
ley Page, Fleet, Brunner-Winkle, Ford-Leigh, and McDonnell entries 
in the Guggenheim contest employed one or all of these aids to increase 
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stability and maneuverability at low speeds. The Curtiss Tanager was 
later awarded the $100,000 Guggenheim prize for the "safest airplane." 
The U. S. Navy under an arrangement with Handley Page carried on 
extensive experiments with slot wings during the year ,,-ith marked 
success. Lieut. Carl B. Harper demonstrated that a Vought Corsair 
equipped with locked slots could be spun ten times and then brought 
out of the spin in half a turn after the slots were unlocked. 

Experiments with "variable camber" were designed to increase the 
efficiency of wing structures. Panels in the wings could be operated so 
that they extended beyond the leading and trailing edges at the will of 
the pilot, making possible a high camber on the upper wing in taking 
off, and a reduction of the camber after Hying speed was attained. The 
Vincent Burnelli, Wentworth-Schroeder, and Cunningham-Hall entrants 
in the Guggenheim contest incorporated some modification of this prin­
ciple in their design. 

\Vhile experimentation on the autogiro prior to 1929 was confined 
to Europe, the year saw considerable improvements made on three 
American-built autogiros, which convert all the functions of fixed wing 
flight into moving wing Hight in the same way that boat propellers 
utilize the propulsive principles of the oar. Four vanes revolving around 
the mast and turned by the force of the air stream bore the burdens 
of lift. They made possible take-offs in short distances and landings in 
even smaller areas. The autogiro was able to retain flying speed after 
its power was cut off, making possible landings at a steeper angle with 
a minimum forward speed. The Pitcairn-Cierva Autogiro Company 
with Harold F. Pitcairn as its backer placed great confidence in the 
possibilities of the autogiro for general, private and commercial use. 

Turning to the second field in which engineers sought to find aids 
to safety, namely, the development of adequate instruments, marked 
progress was made. Some of the chief developments related to radio 
have been described in detail in an earlier chapter on "Aviation Radio." 
It should be interesting to consider here the fog flying experiments 
carried on by Lieut. James H. Doolittle under the sponsorship of the 
Guggenheim Fund and the Army Air Corps' test of a "gyroscopic robot" 
to guide planes in flight without human attention. 

With the aid of three instruments not already included on the 
boards of most planes, Lieut. Doolittle took off from Mitchel Field in 
a covered cockpit, flew away from the field and returned to it without 
seeing the ground. An "artificial horizon," a small instrument indicat­
ing to the pilot the longitudinal and lateral altitude of the plane with 
relation to the ground at all times, was substituted for the natural hori­
zon enjoyed in good weather. The direction-finding radio and highly 
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sensitive altimeter, described in the earlier chapter, completed the addi­
tional instruments necessary to accomplish the feat. 

The Pioneer Instrument Company, Sperry Gyroscope Company, Con­
solidated Instrument Company. Taylor Instrument Company, Kollsman 
Instrument Company, and Bureau of Standards all contributed to 
developments in the instrument field during I 929 which brought a new 
measure of safety to flying under all conditions. 

The gyroscopic stabilizer or ''robot" developed by the Sperry G\To­
scopc Company was tested by the Army Air Corps on a flight f~om 
Dayton to \Vashington, during ,,·hich the pilot did not touch the con­
trols. It C'mploycd the same principles of the gyroscopic control which 
pilot ocean liners over long distances of their journey. It automatically 
compensated for lateral, longitudinal. or horizontal changes in flight. 
The "robot" kept the plane in level flight on its course without varying 
to the slightC'st degree. \Veighing less than fifty pounds and easily fitted 
under the pilot's scat. it opened up great possibili~ics for increased safety 
and reliability of operations in fog and all kinds of varying weather 
conditions. 

Metals and Alloys 

The metallurgist contributed substantially to the field of aircraft 
technical development during I 929, his researches into the refinement of 
light metals and their application to airplane construction influencing 
the trend in design. 

::\Ianufacturers generally had adopted the usc of metal tubing for 
fuselage construction, manv used it for rib and empennage structures, 
and all considered its possibilities for effecting further economics in the 
construction of other parts. lHany considered general use of metals or 
alloys as necessary to attain mass production, ,,·hich is of vital importance 
to the progress of the manufacturing industry. The automobile industry 
was able to achieve its greatest success only after it used machines for 
almost every operation and employed metals throughout. 

The problems of the aircraft designer, however, were far more com­
plicated than those which faced the automobile designer when he sought 
methods of speeding up production through the use of metals and 
machines. In the airplane, unusual strength and exceptional light weight 
were the qualities which must be combined in any metal or alloy adopted 
for use. For some time it was believed that the drawbacks and struc­
tural weaknesses accompanying the use of metals more than displaced 
the saving of bulk and weight. 

Recent developments, however, have produced newer and better 
alloys which can be compared favorably with the finest steels. Copper, 



JI2 AIRCRAFT YEAR BOOK 

manganese, magnesium and silicon when combined with aluminum pro­
duce alloys which can be \\Tought into Yarious shapes and heat-treated 
to possess many of' the qualities of steel with about one-sixth its weight. 
Braces, control arms, pedals, hinges, and other parts have been manu­
factured from these alloys-principally duralumin, which is a four per 
cent copper alloy of aluminum. \Vherc castings for tanks and crank­
cases were made, the compositions were more intricate. Zinc was found 
to be important as an adulterant in casting, and iron and copper were 
incorporated in various grades to complete the compositions. 

One of the latest and most promising alloys to be produced is known 
as alclad. It can be forged quite readily and was used in the manufac­
ture of propellers, connecting rods, and other parts which move at high 
speed and arc subject to crystallization. Alclad has a core of the strong 
alloys and a surface layer o.f aluminum of very high purity. 

For wing construction, various minor departures from the original 
duralumin were made. The ribs or lateral members were sometimes cast 
or forged, although riveting was the dominant method of joining. \V cld­
ing, though partially successful, had not been generally adopted because 
it had not yet been adapted to the lighter alloys. New electric welding 
devices being perfected by several equipment manufacturers, promised 
to make welding generally possible, even for vital parts. 

For fuselage construction, alloys were developed having a larger per­
centage of adulterants, making them somewhat heavier, but keeping the 
unit weight well under that of the lightest and strongest steel. Tail 
surfaces, control wires, aileron arms and similar parts were made largely 
of aluminum alloy forgings. 

The Ford, Hamilton and Thaden planes were continued in produc­
tion of all-metal construction, using duralumin even for wing and 
fuselage skin covering, instead of fabric. The Consolidated Commodore 
employed all-metal construction, and the Fleetster, another Consolidated 
product, was introduced with a smooth metal fuselage covering instead 
of the corrugated metal. The Cunningham-Hall Aircraft Corporation 
used metal to cover the forward part of the fuselage on a new cabin 
plane introduced during the year. Atlanta Aircraft Corporation reported 
progress on a new all-metal lovv wing monoplane, and Lenert Aircraft 
Corporation used metal throughout its small cabin plane. 

The Aluminum Company of America, Bohn Aluminum and Brass 
Company, Summerill Tubing Company, Aerotrus Products Corporation, 
and International Nickel Company continued extensive researches into 
new methods of employing metals in aircraft construction. 

Alloys of magnesium, which metallurgists have looked upon as the 
ultimate in the field of strong light alloys, were reported abroad in 
engine cylinder construction. Electron, one of the most successful alloys 
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producrd in this classification, was said to have practically all the casting 
and machining qualities of good iron and steel, and weighed about one­
third its iron and steel equi,·alents. 

Continued research in the field of metallurgy \\·as looked upon by 
many aircraft designers as certain to have some of the most far reaching 
effects on aircraft design and construction. 

Engine Development 

The numerous endurance Hights with the aid of refueling and other 
spectacular feats of the year were a greater testimony to the increasing 
efficiency of the aircraft engine than to any other unit in the airplane. 
Employment of light metal alloys, refinements in design, improved 
accessory units, and the dcn~lopment of devices which cut down frontal 
resistance. contributed to the impro\·ement of engine designs. \Vhile 
the radial air cooled engine held its predominant place in the field, the 
development of water cooled types continued to keep their possibilities 
before those designers faced with the problem of employing huge power 
plants in super-transports or racing planes. 

The Curtiss Aeroplane and l\lotor Company considered the general 
trend in engine design toward air cooled in-line engines for small, light 
power plants, and tO\\·ard liquid cooled Vee types for high powered 
engines. In both cases, reduced head resistance was the principal con­
sideration. The Curtiss Crusader, an inverted six cylinder in-line air 
cooled engine developing I 20 horsepo\ver, was perfected during the year 
for the light engine class, and the 6oo horsepower Vee Type Conqueror 
\\·as adapted to the usc of Prestone cooling. 

The Packard l\!Jotor Car Company continued development of its 
6oo and I IOO horsepo\ver water cooled engines, and concentrated con­
siderable attention on its Diesel type engine. On :May I 3, the latter 
engines were Hawn from Detroit to Old Point Comfort, Va., 700 miles, 
in six hours and forty minutes \\·ith $4.68 worth of furnace oil con­
sumed. It is an internal combustion engine, resembling in outward 
appearance the gasoline radial type, except that it is simpler and smaller. 
The engine weighs less than three pounds per horsepower as contrasted 
\vith about 100 pounds per horsepower in the ordinary stationary Diesel 
engine. The reduction of several hundred mechanical parts was effected 
by eliminating electrical ignition systems, and the hazards of fire reduced 
through the injection of the oil fuel into each cylinder separately. The 
Packard Company planned production of the engine by the summer of 
I930 in a new plant especially erected for it. 

The Pratt and Whitney Aircraft Company improved its Series C 
Wasp engine, a nine cylinder radial air cooled engine developing 450 
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TAIL SKID LAST 

Handley Page entry w the Guggenheim Safe Aircraft Competition, equipped 
"·ith \Yin g slots, takes off. 

--------
AMERICAN BUILT AUTOGIRO 

Three-place Pitcairn Cierva (Wright Whirlwind) Autogiro with Harold 
F. Pitcairn in the cockpit, the third machine built in America. 
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horsepower, b) making poss ible the installation of a supercharger effective 
to 6,ooo feet on stock models. This was achieved by increasing the 
gear ratio of the induction fan drive. The drive ratio was increased 
from 7 :1 to 1 o :1. The Series C, which superseded the Series B early 
in 1929, incorporated an improved c: linder h ead des ign , greater rigidity 
and strength in th e crankshaft, a new rocker arm design, and a multiple 
disc clutch , which relieved the induction fan drive of accelerating and 
decelerat ing stresses through the addition of more plates. Steel forgings 

DOUBLE T ANDE iVl ENGINES 
A departure from the common engineering practice, the double tandem 
Pratt and \iVhitney Hornet engines of the new Fokker 32-passenger plane 

represented one of the yea r's most interesting developments. 

were used for all gears. A nose section, formerly cast, was made from 
a duralumin forging to increase its strength and decrease the weight. 
Considerable attention also was paid to the development of cowling 
adaptable for air cooled radial engines. 

The Wasp, Jr., a 300 horsepower nine cylinder radial air cooled 
engine, was developed by Pratt and Whitney late in the year to supple­
ment its line. It employed 8o per cent of the same parts used in the 
larger Wasp engines and was essentially the same as the larger engine in 
its design features. 
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The \Vright Aeronautical Corporation made many improvements in 
its three new \Vhirlwind engines of the J-6 series having fi,·e, seHn 
and nine cylinders respectively. Each engine was provided with a front 
exhaust manifold of the collector ring type; and a nose cowling \vith 
shutters operated from the pilot's seat was used. The shutters permitted 
the flow of air around the crankcase and cylinders to be regulated so 
that the maximum engine efficiency could be obtained under varying 
climatic conditions. These new features enabled manufacturers to clean 
up their designs and streamline the planes, adding to their speed. A 
new type carburetor intake air heater was developed which eliminated 
fire hazard to a great extent and permitted the transfer of any desired 
amount of heat to the intake air, straining it of dust particles and sand. 
All leads containing hot exhaust gases were kept from passing in the 
vicinity of the carburetor. Reduction gears were developed for both the 
Cyclone and \Vhirlwinds, improving their performance for transport 
operations. 

The products of other manufacturers in regular production or in 
various stages of experimentation are described fully in the chapter on 
"Engine Manufacturing." The developments just described serve to 
show the trend in engine design prevalent throughout the manufacturing 
field. 

Cowling Adds Speed 

The principal technical objection to the use of air cooled engines 
was overcome with the further development and employment of stream­
lined cowling for the radial type engines. The cO\ding was studied in 
1928 by the National Advisory Committee for Aeronautics and it:-. 
benefits described to the manufacturers, many of \\·hom were quick to 
take advantage of the possibilities of adding speed to their planes by 
cutting down the wind resistance. 

The cowling, which amounted to no more than the covering of the 
projecting radial cylinders so that the air would flow more smoothlv 
along the side of the fuselage after passing the engine, added from fiv~ 
to twenty miles an hour to the speed of the ships upon which it was 
successfully installed. The principal difficulties of the designer were 
to provide perfect streamlining and at the same time insure cooling 
of the engine at all temperatures and altitudes. 

l\1anufacturers undertook further experimentation with the cowling 
during the year, and many of them were employing it on standard 
designs. The Lockheed Vega, Lockheed Air Express and later the new 
Lockheed Sirius, all striving for greater speed, were cowled to increase 
their efficiency. The Travel Air "Mystery Ship," which attained a 
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speed of 2-tO miles an hour, was cowled similarly. Boeing "·as first to 
employ the cowling on a standard production tri-motored transport. 
when the engines of the new So-A. 2 I place transport, were covered and 
faired into nacelles. Stinson employed it on a special endurance ship; 
Stearman used it on mail and passenger planes; and Davis Aircraft Cor­
poration provided its sport plane, the }loth. with this speed aid. Others 
experimented with it during the year and planned to employ it as soon 
as their indi\·idual problems of providing proper cooling and aerodynamic 
cfficicncv could be solved. 

Prestone Engine Cooling 

The development of a nc\\. cooling process for water cooled engines 
through the usc of ethylene glycol or Prestone was announced during 
the year by the Army Air Corps. after both the Army and Navy had 
made extensive experiments in search of a high-temperature cooling 
fluid which might replace heavy water in general use. A Curtiss P-6 
pursuit plane was equipped to usc the ethylene glycol fluid, with a 65 
per cent reduction in the surface of the radiator exposed to the air and 
a 1 o per cent saving in fuel consumption. 

Exponents of the \\·atcr cooled type engine looked upon the new 
high-temperature cooling fluid as a certain indication that water cooled 
engines would return to general usc because they would insure greater 
efficiency with decreased fuel consumption and higher speed. Only four 
and one-half gallons of the chemical cooler were needed to replace I 8 
gallons of water, a reduction of 8-t pounds of weight and a reduction 
of the engine's frontal area sufficient to show a marked decrease in the 
drag. 

Propellers 

'Vhile propeller manufacturers continued to usc wood, micarta, steel 
and aluminum alloys for their products, the metals held a dominant 
place over wood. Adjustable, variable pitch propellers, equipped with 
a detachable blade which might be adjusted to any desired pitch on the 
ground, were available for general use; although fixed-pitch propellers, 
with hub and blades as integral parts, were continued in production. 
The controllable-pitch propeller, with blades mounted in the hub so 
that they could be turned around their radial axes during flight at the 
will of the pilot, provided one of the most interesting fields of propeller 
research during the year. 

The controllable-pitch propeller was looked upon by many aeronautic 
engineers as a vital necessity to the development of the airplane's full 
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capacities. In the fixed-pitch propeller, whether its blades and hub were 
integral parts or the blades were detachable to make possible changes 
of pitch on the ground, the designer had to choose some condition of 
flight upon which to base his calculations. This was usually top speed 
when flying level at lo\v altitude. \:Yhen using the controllable-pitch 
propeller, he had the advantage of obtaining the maximum engine power 
by increasing or decreasing the pitch of the propeller blades in Hight. 
In the take-off for instance, when the propeller is hem·ily loaded, a 
decrease in pitch of from three to four degrees below normal made 
possible an increase in power necessary to take-off loads which could 
not otherwise he lifted. 

The principal disadvantages were in added weight to the propeller, 
but manufacturers expe1'imenting ,,·ith this type declared the drawback 
would be offset many times by the great performance ach·antages accruing 
from the use of a propeller possessing good efficiency at all conditions 
of flight and permitting full engine power ,,·hen most necessary. \Vhile 
still in the experimental stage, the controllable-pitch propeller was con­
sidered a very promising development. 

Aeronautic Standards 

The Society of Automotive Engineers in co-operation with the 
Aeronautical Chamber of Commerce made valuable contributions to the 
technical field during I 929 through providing a forum of discussion on 
engineering problems and the development of aircraft and engine stand­
ards. The former was achieved through meetings throughout the coun­
try at which the foremost engineers exchanged data on their new projects, 
and the latter through the S.A.E. standards committee. 

New and revised aeronautic standards approved and adopted by the 
industry during 1929 included: propeller-hubs and shaft ends, aircraft 
storage batteries, tail-skid shoe mountings, spark plugs, spark-plug 
terminals, landing wheel hubs and axle ends, airplane tire rims, airplane 
tires, magneto flange mountings, instrument mountings, propeller blade 
clamp rings, propeller clamp ring bolts and nuts, propeller blade ends, 
tachometer drives, and thermometer bulbs. 
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AMERICAN AERONAUTICAL CORPORATION 
New York City 
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CURTISS AEROPLANE &: MOTOR COMPANY 
Garden City, L. 1., N. Y. 

CoNDOR 

20 PLACE 

ENGINE: Two Cunnss GEAHED CoNQUEREHS 

325 
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AIRCRAFT DESIGN 

1-------7~'''•---l· 

1-----------•3'":..._· ------1 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New York City 
MoDEL F 10 

14 PI.ACE 

ENGINE: THREE PRATT & WHITNEY WASPS 



~·ICLTI-~JOTORED TRAXSPORTS 
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1----------- 99'0" ---=-------~-------! 

0 

FOKKER AIRCRAFT COH.PORATION OF AMERICA 
Nl'w Y01·k City 
MonEL F 32 

32 PLACE 

ENGINE: FouR PnATT & WHITNEY HonNETS 



AIRCRAFT DESIG~ 

ac;;:o-·· ------- ---- --- --l 

.t+----------ro\'·7"--------i 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

PATIUCIAN K-78 
21 PLACE 

ENGINE: THREE WRIGHT CYCLONES 

--.,­
N 



~ICLTI-~'lOTORED TR:-\XSPORTS 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

Al\IPHIBION 

10·12 PLACE 

ENGINE: Two PRATT & WHITNEY WAsPs 

329 



LIGHT TRANSPORTS 



LIGHT TRA::\SPORTS 

,.. . 
1-o------------ so'-1oL" ----------.J 4 

AMERICAN AERONAUTICAL CORPORATION 
New York City 

Al\lEIUCAN MARCHETTI s 62 
7 PLACE 

ENGINE: IsoTTA FnASCHINI 

331 



332 AIRCRAFT DESIGN 

r------------ .. •'•·------------, 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

BELLANCA MONOPLANE 

6 PLACE 

ENGINE: PRATT & WHITNEY WASP 



LIGHT TRANSPORTS 333 

0 
0 

~-----------------46~-------------------~ 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

PACEMAKER 

6 PLACE 

ENGINE: WRIGHT WHIRLWIND 300 



334 
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AIRCRAFT DESIGN 

/ _L\ &1/' "' ~ ) 
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4t:.4· 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

CH 300 SEAPLANE 

6 PLACE 

ENGINE: WmGHT WmnLWIND 300 

-1 

-



LIGHT TRAKSPORTS 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 
MonEL 204 

6 PLACE 

ENGINE: PnATT & WHITNEY WAsP 

335 



AIRCRAFT DESIGN 

--~·---- .. 
'=:)co;;;-- ---
\j 

,~,, ----------

BUHL AIRCRAFT COMPANY 
Marysville, Mich. 

SENIOR AIRSEDAN CA-8 

8 PLACE 

ENGINE: PRATT & WHITNEY WASP 

PRATT & WHITNEY HORNET' 

WRIGHT CYCLONE 



23 

LIGHT TRA.KSPORTS 

I 
1----
F==-> ~---
1 ~ • 
I ~ -· 1=::=:.~--.....::t_---

BUHL AIRCH.AFT COMPANY 
Mm·ysville, Mil'h. 

STANDAHD AmsEDAN CA-6 

6 PLACE 

ENGINE: \VHJGHT \VHIHLWIND 300 

337 
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AIRCRAFT DESIGN 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N. Y. 
FLEETSTER 

8 PLACE 

ENGINE: PnATT & WHITNEY HoRNET 



I --- -

LIGHT TRANSPORTS 

t----l(,fT·O -----1 

I 
ch 
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I-------------54FT-~-------------l 

CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Ganlcn City, L. 1., N. Y. 

KING Bum 
8 PLACE 

ENGINE: Two \'VmGHT WnmLWINDS 220 



340 AIRCRAFT DESIGN 

l-------4lSnll---------J 

1--------~Zn7~ 

CURTISS-ROBERTSON AIRPLANE MANUFACTURING COMPANY 
St. Louis, Mo. 

THRUSH 

6 PLACE 

ENGINE: WRIGHT WI-IIHLWIND 220 



LIGI-IT TRANSPORTS 

~-

\_ __ _ 

FAIRCHILD AIRPLANE MANUFACTURING CORPORATION 
Fanningdalc, L. 1., N. Y. 

F AIRCHIJ.D 7l 
7 PLACE 

ENGINE: PRATT & WHITNEY WASP 

341 



342 AIRCRAFT DESHiN 

1+---------33' 3" ---------1 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New York City 

UNIVEHSAL 

5 PLACE 

ENGINE: WIUGIIT WHIHLWIND 300 



LIGHT TRANSPORTS 343 

~---------------------$0!~·~------------------~ 

1------------------ .36 ~ 7 ''·---------------1 

FOKKER AIRCH.AFT COH.PORATION OF AMEH.ICA 
New York City 

SuPER UNI\'ERSAL 

7 PLACE 

ENGINE: PuATT & W I-IITNEY WASP 



344 AIRCRAFT DESIGN 

r----------oc>"!'"!"----------1 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New York City 

F-Il-A 
8 PLACE 

ENGINE: WRIGHT CYCLONE OH PHAT'f & WHITNEY HORNET 



r-------· 

I 

LIGIIT TRAXSPORTS 345 

·~_,,,. __ . 

~rl 
1----=-=--=-=-=-=======:Jll 

-- ---- ~-¥ .,. -

---1'-3"- -----.1 

HAMILTON METALPLANE DIVISION 
BOEING AIRPLANE COMPANY 

Milwaukee, Wis. 
HAJ\IILTON 

8 PLACE 

ENGINE: PRATT & WHITNEY WASP 

PRATT & WHITNEY HonNET 



1 
!i 

AIRCRAFT DESIGN 

IRELAND AIRCRAFT, INC. 
Garden City, L. 1., N. Y. 
MonEL: ND5-ND6 

5 011 6 PJ,ACJ' 

ENGINE: PnATT & WHITNEY WASP 

WRIGHT WHIRLWIND 300 



LIGHT TIC\XSPORTS 

IRELAND AIRCRAFT, INC. 
Ganlen City, L. 1., N. Y. 
MonEL: N2-B-N2-D 

5 PLACE 

ENGINE: PnATT & W IIITNEY WASP 

WIUGHT WHIHLWIND 300 

347 



AIRCRAFT DESIGN 

LOENING AERONAUTICAL ENGINEERING CORPORATION 
(Division of Keystone Airl'raft Corporation) 

New York City 

Am YACHT 

a PLAcE 

ENGINE: WRIGHT CYCLONE 



LIGHT TRAXSPORTS 349 

~-----S4'·S"----------'I 

TRAVEL AIR COMPANY 
Wichita, Kan. 

MODEL A-6000-A 
6 PLACE 

ENGINE: PnATT & WHITNEY WAsP 



AIRCRAFT DESIGN 

~-----------------------*q~·-----------------------1 

1----------:!>i"·IO·----------: 

TRAVEL AIR COMPANY 
Wichita, Kan. 

MonEL 6000 B 
6 PLACE 

ENGINE: WmGHT WnmLWIND 300 



MAIL TRANSPORTS 



352 

1 

AIRCRAFT DESIGN 

0 

ROEING AIRPLANE COMPANY 
Seattle, Wash. 
MonEL 40 B 

3 PLACE 

ENGINE: PRATT & W IIITNEY HoRNET 



24 

:.rAIL TRAXSPORTS 

~----------------------~~·z~f------------~1. 

~=r~~==~==~~==~~~=7rr~' 

BOEING AIRPLANE COMPANY 
Seuttlt', W ush. 

MonEL 40 B 4 
5 PLACE 

ENGINE: PRATT & WHITNEY HoRNET 

353 



354 AIRCRAFT DESIGN 

1---- u;' ----i 

I 1-·---------44~3 .. ---------~ 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 
MoDEL 95 

1 PLACE 

ENGINE: PnATT & WHITNEY HonNET 



~fAIL TRAXSPORTS 

1-----.. n-a·----i 

,L------' 
I :: , ............ ' 

" .... _ ----- .... ---- ........ ----------- -----: n [··-----------------------."' 
. ~-;: 

-----------""'"·!.r~----------1 

CUHTISS AEHOPLANE & :\WTOH COMPANY, INC. 
(;m·(!t•n City, L. I., N. Y. 

CARHIEH PIGEON II 
1 Pr.ACE 

ENGINE: CunTI~s GEAmm CoNQUEROR 

, .- .-
..))) 



AIRCRAFT DESIGN 

Q 

1--------- 48-4" ----------l 

FOKKER AIRCRAFT CORPORATION OF AMERICA 
New Yor·k City 

MoDEL F 14 
7 PLACE 

ENGINE: PnATT & \VHITNEY HonNET 

WHIGHT CYCLONE 



MAIL TRANSPORTS 

--------------~·~·--------------~ 

NEW STANDARD AIRCRAFT CORPORATION 
Paterson, N. J. 

MoDEL D 27 A 
1 PLACE 

ENGINE: WRIGHT WHIRLWIND 220 

357 



AIRCRAFT DESIGN 

~----11"91----

~ 
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~ r------ · -·---··.Jro----------------- -
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PITCAIRN AIRCRAFT, INC. 
Philadelphia, Pa. 

MAIL WING 

1 PLACE 

ENGINE: WRIGHT J-5 

-, 
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:\L\IL TR.-\::\SPORTS 
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~----------------------33~0--------------------~ 

PITCAIRN AIRCRAFT, INC. 
Philadelphia, Pa. 

SUPER MAILWil'\G 

1 PLACE 

ENGINE: \"VmcnT J-5 



AIRCRAFT DESIGX 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kan. 
SPEED MAIL 

I PLACE 

ENGINE: PRATT & WHITNEY HORNET 

WRIGHT CYCLONE 



PRIVATE OPERATION AND 

AERIAL SERVICE 



AIRCRAFT DESIGX 

~==------------36Co"·------------.J 

ACME AIRCRAFT CORPORATION 
Rorkf01·d, Ill. 

Aom SPOHTS:'IfAN 

2 PLACE 

ENGINE: WRIGHT GIPSY 



PRIVATE OPERATION AND AERIAL SERVICE 363 

'--------------'i/J'-z·------------l 

!--------2.3'-J"------l 

AEROMARINE KLEMM CORPORATION 
Keyport, N. J. 

AK.L-25 
2 PLACE 

ENGINE: SALI\ISON 

LEBLOND 



AIRCRAFT DESIGN 

ALEXANDER AIRCRAFT CORPORATION 
Colorado Springs, Colo. 

BULLET 

4 PLACE 

ENGINE: KINNER 

WHIRLWIND 165 

l 



PRI\.ATE OPERATION AND AERIAL SERVICE 365 

:~ :: ,) i'-;! ., 
.. __________________________ ... 0 1--- ---------~----------------~-

: : 

~---------------------M~~-------------------~ 

~-------------2~2·----------

-----------
ALLIANCE AIRCRAFT CORPORATION 

Allimwe, Ohio 
Au co 

2 PLACE 

ENGINE: HESS "WAIUUOR" 



J66 ..-\IRCR.-\FT DESIGX 

~--------------------~4~,~·-·--------------------1 

f-- s'---j 

1 
I /II 

P·IO jj 

AMEHICAN AEHONAUTICAL <:OHI'ORATION 
N.,w York City 

A:\IEIUCAN MAHCIIETTI s .56 
3 PLACE 

ENGINE: KINNEH 



PRI\.:\TE OPERATIOX AXD AERL\L SERHCE 367 

AMERICAN EAGLE AIRCRAFT CORPORATION 
Kunsus City, Kan. 

MODEL A-129 
3 PLACE 

ENGINE: Cunnss OXS 
KINNEH 



AIRCRAFT DESIGN 

J 
L~~~~~~~~~ ,. 

AMERICAN EAGLE AIRCRAFT COHPORATION 
Kamas City, Kau. 

PHAETON 
3 PLACE 

ENGINE: HISPANO SmzA A; HISPANo SmzA E 

WRIGHT WnmLWIND 165; WmGHT WHIRLWIND 220 

l 

,. 



25 

PRI\"ATE OPERATIOX AXD AERIAL SERVICE 369 

AMERICAN EAGLE AIRCRAFT CORPORATiON 
Kansas City, Kan. 

WALLACE TouRoPLANE 

3 AND 4 PLACE 

ENGINE: KINNER 

WmGIIT Wnmi.WIND 165 



370 AIRCRAFT DESIG:\'" 

j-------.38"·1" -------1, 

BERLINER JOYCE AIRCRAFT CORPORATION 
Baltimore, Md. 

BjJ 29-1 
2 PLACE 

ENGINE: KINNER 
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BOEING AIRPLANE COlVIPANY 
St•attlP, Wa;;h. 

MonEL 100 
1 PLACE 

ENGINE: PRATT & wHITNEY wASP 



372 AIRCRAFT DESIG~ 

I '-• I 

I -:-.::;."::.-.: , 'i ,, -. --r"-=:-_:_.,:r- ---------------
• I 
: I 

~------------------34-o'----------------------1 ,. 

~------------&4-4·--------------~ 

BOEING AIRPLANE COMPANY 
Seattle, W a~h. 
MODEL 203 

3 PLACE 

ENGINE: AXELSON 

•' 



PRIVATE OPERATIOX AXD AERIAL SERVICE 373 

"""'(•~- -·- -------·---
~,::;'--- ... ___ _ 

------

BUHL AIRCRAFT COMPANY 
Marysville, Mich. 

SPORT AIRSEDAN c A 3C 
3 PLACE 

ENGINE! WRIGHT WHIRLWIND J-5 
WRIGHT WHIRLWIND 300 



374 AIRCRAFT DESIGN 

COMMAND-AIRE, INC. 
Little Rock, Ark. 

MonEL 5C3 
3 PLACE 

ENGINE; CURTISS CHALLENGER 



PRI\-.-\TE OPER.-\TIOX .:-\XD .-\ERL-\L SER\"ICE 37 5 

CUN~INGHAl\I HALL AIRCRAFT CORPOR.HION 
Rochester, N. Y. 

P. T. 6 
6 PLACE 

ENGINE: WRIGHT WHIRLWIND 300 



AIRCRAFT DESIGN 

CUNNINGHAM HALL AIRCRAFT CORPORATION 
Rochester, N. Y. 

MonEL X 
2 PLACE 

ENGINE; W.·U,T~R Vt:GA 



PRI\.ATE OPERATIO~ AXD AERIAL SERVICE 377 

---------39'-s.:....·---

CURTISS AEROPLANE & MOTOR COMPANY 
Garden City, L. l, N. Y. 

FLEDGLING 

2 PLACE 

ENGINE: CURTISS CHALLENGER 



AIRCRAFT DESIGN 

D 

lo-------------41.,.0 --------------; 

CURTISS-ROBERTSON AIRPLANE MANUFACTURING COMPANY 
St. Louis, Mo. 

ROBIN Cl 
3 PLACE 

ENGINE: CURTISS CHALLENGER 

CURTISS OX5 
WRIGHT WHIRLWIND 165 

' 



PRI\".-\TE OPER.-\TIO:'\ .-\:'\0 AERIAL SERVICE 379 

r---------------3o·z·-------------; 

DAVIS AIRCHAFT CORPOHATION 
Richmond, Ind. 

MoDEL D 
2 PLACE 

ENGINE: KINNEH 

LEBLOND 
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G. ELIAS & BRO., 1::\"C. 
Buffalo, l'\. Y. 

AIRCOCPE 

2 Pun: 
ENGI:".'E: KIXXER 

. 
---~ 

1 



PRI\"ATE OPER.-\TIOX .-\XD .-\ERIAL SER\"ICE 
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1--------------28'-li·------------1 

~~~~~~==~~~~~~~==-~~~~ 

G. ELIAS & BRO., INC. 
Buffalo, N. Y. 

AIRS PORT 

2 PLACE 

ENGINE: KINNER 



AIRCRAFT DESIGN 

r---r 
I ' 
' I I I 
I I 
I I 

L.-----

t--------------,45'~··-------------...j 

FAIRCHILD AIHPLANE MANUFACTURING COB.PORATION 
farmingdale, L. 1., N. Y. 

MoDEL 42 
4. PLACE 

ENGINE: WmGHT WHIRLWIND 300 



PRI\"ATE OPERATIO:\ A:\D AERIAL SERVICE 383 

r--------- z4~6'-" --------i 

f--------- Z7:o.::....· ---------1 

r-------- z/7"----------1 

FAIRCHILD AVIATION CORPORATION 
(Kreider-Reisner Division) 

Hagerstown, Md. 

MonEL KR 21 
2 PLACE 

ENGINE: KINNER 



AIRCRAFT DESIG~ 

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

FAIRCHILD AVIATION CORPORATION 
( KnEmEII-H.EISNEn DIVISION) 

Hage•·stown, Md. 

MoDEL KR 34 
3 PLACE 

ENGINE: WniGHT WmnLWIND 165 



PRI\ •. -\TF. OPER.-\TIOX AXD AERIAL SER\"ICF. 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 
MonEL 2 T 1 

2 PLACE 

ENGINE: AMERICAN CIRRUS 

,., s .­
.) ) 



AIRCRAFT DESIGX 

\ 

~----------.3.3'-5" ----------~ 

HUNTINGTON AIRCRAFT COHPOIL\TlON 
Br·idg4~por·t, Conn. 

MonEL 11 
2 PLACE 

EN<;INE: WAHNEH ScAHAH 



PRI\'ATE OPERATIO:::\ A:::\D AERIAL SER\"ICE 387 

LINCOLN AIRCRAFT COMPANY, INC.. 
Lincoln, Neb. 

MoDELl P T 
2 PLACE 

ENGINE: KINNER 

CURTISS OX5 



I \ 
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AIRCRAFT DESIGN 

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

- - --- ··- .-- ----1/o"!.c•- .. : .. -----·----- --·--- _. 
1. 

LOENJNG AERONAUTICAL ENGINEEH.ING COHPORATJON 
(DIVISION KEYSTONE AmcnAFT Coui'OIIATJON) 

CoMMUTER 

4 PLACE 

ENGINE: WRIGHT WHIRLWIND 300 

l 



l'IUL\TE OPERATION AND AERIAL SEH.\"ICE 389 

1-----~-------or-o·------ ____ _, 

:,__6o"·Si _ __.J 

!---- --- --u'-o• -----

MERCURY AIRCRAFT, INC. 
Hammondsport, N. Y. 

MonEL T 2 
ENGINE: LE BLOND 

... 



( __ 
----

..-:-__________ , ,, 

MONO AIRCRAFT, INC. 
Moline, Ill. 

MoNocouPE 
2 PLACE 

ENGINE: VELIE M5 



PRI\."\TE OPERATIOX .\XD AE.RL\L SEHYICE 39 I 

MONO AIRCRAFT, INC. 
Moline, Ill. 

MoNOSPORT 

2 PLACE 

EN<:INE: WARNEH 

KINNER 



..-\IRCIUFT DESIG.i\'" 

:.\WNO AIRCRAFT, INC. 
Moline, Ill. 

MoNOPREP 

2 PLACE 

ENGINE: VELIE 



PIU\' . .Yl'E Ol'ER.\TIO.:\ .;\.:\IJ .\ERIAL SERnCE 393 

:\IONO AIRCRAFT, INC. 
Moline, Ill. 

MoNocoACH 

<t PLACE 

ENGINE: WmGHT WHIRLWIND 220 



39-t- AIRCR.-\FT DESH;x 
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-------- __ L __ -----------Ll 

:soLo"--------------..1 

MOTH AIRCRAFT CORPORATION 
Lowell, Mass. 

DE HAVILAND GIPSY MoTu 

2 PLACE 

ENGINE: D. H. GYPSY 



PRI\"ATE UPER.-\TIO:'\ .-\:'\D AERIAL SERHCE 395 

4.5'·o· 
.540" 

.3Z:6• 
390" 

I 
I 
I ..... ___________ L 

I 
I 
I 

I 
I 

l ---r----------
I 
I 
I 
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NEW STANDARD AIRCRAFT CORPORATIOl\ 
Puter·son, N. J. 

MonEL: D 28 A-D 25 A 
5 PLACE 

ENGINE: WniGHT WmnLWIND 220 



AIRCR:\FT DESIGN 

1---------2:;1-·----------l 

NEW STANUARU AIRCRAFT CORPORATION 
Paterson, N. J. 

MonEL D 29 A 
2 PI.ACE 

ENGINE: KINNER 



PRI\'.-\TE OPER.-\TIOX .-\XD AERI.-\1. SER\'ICE 397 

':~, 
·I 

:/i '\i\ 
! \~ 
: I' 
I I 

NICHOLAS.BEAZLEY AIRPLANE COl\IPANY 
Mat·shall, Mo. 

BARLING NB 3 
3 PI.ACE 

ENGINE: LE BLOND 



AIRCRAFT DESWX 

·---------zz:;~~--- - - -------

PARKS AIR COLLEGE 
( MANUFACTUIIING DIVISION) 

East St. Louis, Ill. 
MonEL: P 11-P ll A-P 1 

EN(;JNE: AXELSON 

CURTISS 0X5 
WRIGHT WHIRLWIND 165 



PRI\".-\TE OPER.-\TIOX AXD .-\ERI.-\L SER\"ICE 399 

SPARTAN AIRCRAFT COMPANY, INC. 
Tuba, Okla. 
MoDEL C 3 

EN(;tNE: \'FmGHT \VumLWINil 220 
WmGHT WHIRLWIND 165 



AIRCRAFT DESIGX 

r-----7; ---4 

r------------------ZG------------~ 

I 

1----------;aJ: -----------1 

SZEKELY AIHCRAFT AND ENGINE COMPANY 
Holland, Mich. 

FLYING DuTCHMAN 

1 PLACE 

ENGINE: SzEKELY SR 3 

l 
I 
' 



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

27 

PRI\._.\TE OPERATIO:\" A~D .-\ERL\L SER\"IC'E 40 I 

1-------------:29'·2·:..___------------l 

I 

t 

~-------iZO'-z"::__ ______ _, 

TRAVEL AIR COMPANY 
Wid1ita, Kan. 
MonEL R 

1 PLACE 

ENGINE: SPECIAL WRIGHT WHIRLWIND 300 



402 

' ' ', 

AIRCRAFT DESIG:\ 

....... ______ ----------.----------

--------------3!'·0··--------------

1-------l"·~=--------l 

~----------!N.lf-::----------l 

THA VEL AIH COMPANY 
Wichita, Kan. 

MoDEL 4 D 
3 Pr.ACE 

Ei\'GINE: Wnu;H'r WHIRLWIND 220 
Wn((;J-IT WHinLWIND 165 



PRI\"ATE OPERATIO::\ A::\D .\ERL\L SER\"ICE 403 

I 

~-~- -··-44'-o"-··----~ 

~--- 96 -··-1 

VERVILLE AIRCRAFT COMPANY 
Dt'truit, l\Ii!'lt. 

MoDEL 10-t. 
4 PLACE 

ENGINE: \\1 HIGHT \\'HIHLWINI) ~~() 



AIRCRAFT DESIGN 

.. _---------- - - -- -

CHANCE VOUGHT CORPORATION 
Lung Island City, N. Y. 

MoDEL 024-2 
ENGINE: PRATT & WHITNEY WASP 



\ 

I'IUL\TE Ol'ER:\TIO:\ .-\:\D :\ERL-\L SER\"ICI-: -!-0) 

, __________ j __ _ 
JQj. 

\VACO AIHCIUFT COMPANY 
Troy, Ohio 

MonEL 165 STHAIGHT WING 

3 PLACE 

ENGINE: WHIGHT WmnLWIND 16S 
\VIUGHT \VHIHLWIND 220 



.\IRCR.-\FT DESH;I\ 

W .At:O AIRt:RAFT COMPANY 
Tmy, Ohio 

MonEL 225 TAPEn WING 

3 PLACE 

ENGINE: WRIGHT WumLWIND 225 

- ~~---------



l'Rl\"ATE Ol'ER.:\TlOX :\XD .:\ERIAL SEH.\"lCE 407 

__ ,. 
\ 

I • 
ri·" 

\ 
\ 

:)PAN 

t-':"_::'.~. .,·-4 -~~~ 

i . . i 
~--&·o---r 

!-----·---z4·-~· ---·-·--i 
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j_ _ _..:--· 

\VHITTELSEY :\IANUFACTURING COMPANY 
Bridgeport, Conn. 

\V HI'l'TELSEY AVIAN 

2 PL,\CI!: 

ENGINE: Cmnus 



AIRCRAFT DESIGX 

l-----------lf·7" ----------1 

ll. F. WILCOX AERONAUTICS, INC. 
Tulsa, Okla. 

MonEL: T 12-l 
3 PLACE 

ENGINE: WARNER 



1 .. , .. ..---,~.-,.. -

I 
I 
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MILITARY PLANES 
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r- 33·-o· __ 1 
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BOEING AIHPLANE COMPANY 
Scuttle, Wash. 

FIGHTER F3B-l 

ENGINE: PRATT & WHITNEY WASP 

.I 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

FIGHTER F4B-l 

ENGINE: PRATT & WHITNEY WASP 

.pI 



412 AIRCRAFT DESil;:\' 
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------~ r---------------~ 

~---------32'-o"-----------l 

~-s'-6'~ 
-----22.'-s ¥4''-1 -----~ 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

PURSUIT XP 7 
ENGINE: CURTISS V-1570 



'\riLIT.-\RY PL.-\::'\ES 

r=-roo'-o·-. 
-zB'-6' __ _, 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N. Y. 

PATIWL BOAT XPY-1 

ENGINES: Two PRATT & WHITNEY WAsPs 
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ClJHTISS AEROPLANE & MOTOR COMPANY, INC. 
(;anlt>n City, L. I., N. Y. 

TRAINING N2C-l 
ENGINE: WRIGHT WHIHLWINJ) J-5 
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CURTISS AEROPLANE & l\IOTOH CO:VIPANY, l~C. 
Gm·den City, L. 1., N. Y. 

Punsurr P3A 
EN<;JNE: PHATT & Wt-JJTNEY \VASI' 
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ClJHTJSS AEHOPLANE & MOTOB. CO:\IPANY, INC. 
Garden City, L. 1., N. Y. 

FIGHTEH XF8C-2 
2 PLACE 

ENGINE: PRATT & WHITNEY WASP 
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CUHTISS AEHOPLANE & MOTOR COMPANY, INC. 
<~unlt>n City, L. 1., N. Y. 

Punsurr P6 
PuESTONI' Coor.En 

ENGINE: Cmrnss CoNQUEIWH 
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CUHTISS AEROPLANE & MOTOR COMPANY, INC. 
Garden City, L. 1., N. Y. 

0HSEHVATION O-lE 
ENGINE: D-12-E 
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CURTISS AEROPLANE & MOTOR COMPANY, INC. 
Gurdl"n City, L. 1., N. Y. 

Bol\IHEH B-2 
ENGINE: Two Cmrnss GEAHED CoNQUEHOH!:' 
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FOKKEH. AIHCRAFT CORPORATION OF AMEHIL\ 
New Y01·k City 

TRANSPOJIT C2A 
EN(;INE: THREE WnuaiT J-5 
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HALL ALUMINUM AIRCRAFT CORPORATION 
Buffalo, N. Y. 

FIGHTER XFH-1 

ENGINE: PHATT & WHITNEY WASP 
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HALL ALUMINUM AIRCRAFT CORPORATION 
Buffalo, N. Y. 

PATROL BOAT XPH-1 
ENGINE: Two WRIGHT GEARED CYCLONES 
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KEYSTONE AIRCRAFT CORl'(IRATION 
Bristol, Pa. 

NAVY TRAINING NK-1 

ENGINE: WRIGHT \'\THIRLWINQ 
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KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

BoMBERS LB-6 AND LB-7 
ENGINEs: LB-6, Two WRIGHT CYCLONEs 

LB-7, Two PRATT & WHITNEY HoRNETS 
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KEYSTONE AIRCRAFT COHPORATION 
llt·istol, Pa. 

BoMBER LB-10 
ENGINES: Two WniGHT CYcLoNES 
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LOENIN<; AERONAUTICAL ENGINEERIN<; CORPORATIOl" 
(DIVISION KEYSTONE Amen AFT ConPORATION) 

New York City 

MonEL OA-2 
ENGINE: WRIGHT TonNADO 
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CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 
OnsER\'ATION 024-2 

ENGINE: PRATT & \VHITNEY WASP 
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CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 

FIGHTER XF20-l 

2 PLACE 

ENGINE: PRATT & WHITNEY WASP 
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CHANCE VOUGHT CORPORATION 
Long Island City, N. Y. 

FIGHTEH FU-1 
ENGINE: ~imGHT WmnLWINn .l-S 
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CURTISS AEH.OPLANE & MOTOR COMPANY, INC. 
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LA:\IBERT AJRCH.AFT ENGINE \.OH.POH.ATIO:X 
Molint>. Ill. 

MonEL R266 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mich. 

MoDEL 2A-1500 (GEARED) 

600 H.P. 
12 CYLINDER v TYPE WATEHCOOI.Eil 
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PACKARD MOTOR CAR COMPANY 
Detroit, Mich. 

MODEL 2A-2500 
800 H.P. 
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12 CYLINDER v TYPE WATEHCOOLED 
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PRATT & WHITNEY AIHCHAFT COl\IPANY 

Hartford, Conn. 

WAsP Jn. 
300 H.P. 

9 CYLINDER RADIAL Amcooum 
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PRATT & WHITNEY AIRCRAFT COMPANY 
Hartford, Conn. 

HoRNET A-1 
525 H.P. 

9 CYLINDER RADIAL Amcooum 
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PRATT & WHITNEY AIHCHAFT COMPANY 
Harlford, Conn. 

HoRNET B ( GEAHED) 

550 H.P. 
9 CYLINDEH RADIAL AIR COOLED 
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SIEMENS & HALSKE 
American Representative: K. G. FnANK 

75 West Street, New York City 
MoDEL SH 14 

no H.P. 
7 CYLINDER RADIAL AIRCOOLED 
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WIUGHT AERONAUTICAL CORPOHATION 
Paterson, N. J. 

CYCLONE 

525 I-J.P. 
9 CYLINDER RADIAL Am cooLED 

r 
~ 
~~ 

:-:"l 
:/, 
~ ..... 
:/, 
r:'l 

~ 
:-:"l 
"J) ..... 
C) 

:/, 

+ 
-t 



CHRONOLOGY FOR 1929 

-f 



Jan. l-7 

Jan. z 

Jan. 9 

Jan. ~~ 

jan. 16 

Jan. ~J 

Jan. ~6 

Jan. 29 
jan. ~9 

Jan. JO 

Fe h. l 

Fe h. 4 

Fe h. ·1-5 

Fe h. 4-13 

Fe h. 5 

Fe h. 6-13 

Fe h. II 

Feb. ll 

Fe h. I~ 

Fe h. 21 

Feb. 23 

:\hr. 8 

l\far. 9 

l\far. 9-16 

l\far. 10 

:\Iar. 12 

Mar. 16-17 

1\far. 19 

Mar. 23-30 
l\Iar. 24-26 

l\[ar. 27-28 

l\far. 30 

CHRONOLOGY FOR 1929 

Refueling e';l,duran~e record of 1 ~o hrs. 40 min. 15 sec. set by Army 
transport QuestiOn :\[ark," under command of :\Iaj. Carl Spatz with 
a crew of 1our, flying over Los Angeles airport. (Fokkcr, \\"right 
motored.) 

Bobbie Trout sds new endurance record for women of 12 hrs. II min. 
at Los Angeles. (Golden Eagle, I.elllond motored.) 

Opening of air mail line from .\liami to San Juan, Porto Rico, under 
operation of Pan American Airways, Inc. 

First air mail stamped envelopes go on sale. 
Latly Bailey lands a~ Croyd_en airport, haying completed ~n rS,ooo mile 

flrght aroun•l ~\frrca, tly111g a lleH:w!lland :\loth, C1rrus motored 
Trip be~an .\larch 9, rg~S. · 

Inauguration of air mail service between Xew Orleans La., and 
Houston, Tex., by Gulf Air Lines. ' 

Collier Trophy for 19~8 is presented to Assistant Secretary of Com. 
mcrce \\"illiam 1'. :.'llacCracken and .Maj. Clarence :.'IL Young for out­
standing work hy the Aeronautics Branch of the llepartment of Com­
merce in the dc\'dopment of aviation. 

Election of officers of the Aeronautical Cha1!1her of Commerce. 
Dinner of the Xational Exchange Clubs to Inaugurate nation-wid., pro­

granl of ser\·ice to aviation. 
Elinor Smith e~tabliohes endurance record for women of 13 hrs. 16 min. 

at Xew York. (Brunner-\\"inkle, Curtiss OX-5 motored.) 
Aircraft customs regulations go into effect, as promulgated by the Cus­

toms llureau of the Treasury Department. 
Army airship TC-s-~s 1 picks. up and exchanges, mail with the steamship 

"Virginia Lee" between ::\orfolk and Cape Charles. 
Capt. Frank Hawks ami O,-car E. Grubb fly non-stop from Los Angeles 

to X ew York, setting a new. west·ea_st record of 1? hrs. 2 1 min. 59 
sec. (Lockhee<l, Pratt & \\'lu.tney \\ a_sp motored, :::-;.A_. C. A. cowling.) 

Opening of Pan American Airways hne from :\l!ann to Cristobal, 
l'anama Canal Zone. . . . ,. C . -

Baron ,· 011 Huenefel!l <lles 111 Hahn. \\ 1th aptaut Koehl and :\Iajor 
Fitzmaurice he flew the .. Bremen" east to west across the .Atlantic, 
April 12-13, 19~8. C" I . 

. \cronautical Exposition, ~cw. York Jty, UtH er auspices of .A.viators 
Post l\"o. 743, Americ:.n LegiOn. 

Bobbie Trout, Los Angeles, sets n~w endurance record for women of 
17 hrs. 5 min. 37 sec. ((;'!!den Eagle, Lelllontl motored.) 

Army and l\"avy Standards ( onference. . 
Announcement of the engagement of Col. Charles A. Lindbergh to :\liss 

Anne Morrow. · 1 1 · 1 1 · 
Col. Charles A. Lin<lbergh is apporntc< tee IIIICa ac VISOr to the Aero-

nautics Branch of the .Department of Commerce .. 
George Haldeman, pilot, and James H~yden, mech:tn!c, make first non­

stop flight from Canada to Cuba, flylltg 1·-1°-1 Ill!. Ill I~ hrs. s6 min. 
(Bellanca, \\'right motored.) . . 

Harmon Trophy for 19 ~8 presented to. L1eut. Carl B. E1elson for his 
flight with \Vilkins in 1928 over the ~orth Pole.. . 

Opening of air mail line from llrownsvdle to Mexico City, under opera­
tion of l\lexican Aviation Co., controlled by Pan American Ain,•ays, 
Inc. I . f I Aircraft Show, Pittsburgh, \'a., unt er auspices o t te Aero Club of 
Pittsburgh, . · 1 A · 

David S. Ingalls of Cleveland 1s at!pomtec ss!stant Secretary of the 
Navy for Aeronautics to succeed. Edward P .. \\ arner. 

Admiral \Villiam A. )[offett reappo!llted as Ch1ef of the Bureau of Aero-
nautics of the Navy Department. . 

:\Irs. Louise i\IcPhetridge Thaden establishes. new. endurance record for 
women of 22 hrs. 3 min. ~~.sec. ~Travel A1r, H1spano-Suiza motored.) 

Capt. Einar Lundborg, Swed1sh _aviator who rescued General Nobile in 
J\lay, 1928, arrives in New York for a lecture tour of the United 
States. 

Aircraft Show, Duffalo, N. Y. 
Spanish Flyers Captain Jiminez and Captain Iglesias, land at Bahia, 

Brazil, after flight of 4,200 mi. from Seville, Spain, in 43 hrs. 4s min. 
(Breguet, Hispano-Suiza motored.) 

;\Iart_in Jensen sets world.solo duraho\1 r~cord of 35 hrs. 3~ min. 20 sec., 
flymg oyer Roosevelt F1eld, L. !·• ~· \. (Bellanca, \Vnght motored.) 

InauguratiOn of the Lon~lon·lnc!ra a1r service, a con~bination of land 
plane, seaplane and tram service operated by Impcnal Airways, Ltd. 
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Apr. ,_ 1.1 
Apr. II 

Apr. 17 

Apr. 21 

Apr. OJ-24 

Apr. 24-26 

l\fay I 

May Z-4 

May 7 

May 8 

.\lay 10 

.\lay 14 

:I lay I 5 

:I lay 15 

May I_:\-18 

May 15-20 
May 16 

.\lay 19-26 

:llay 20 

:I lay 2I 

::I lay 2I 

Ill ay 24 

May 25 

May 25-June 
May 26 

May 27 

May 27 

May 27-30 

May 27-June 
May 28 

May 28 

.\lay 28-30 

I 

2 

AIRCRAFT YEAR BOOK 

Second Annual All-American Aircraft Show, Detroit, :llich. 
Clarence H. lllackay trophy for mcritoriou,- flying is awarded to Lieut:'. 

L. J. :llaitland and A. F. Hegenherga, Air Corp:', for their non-Hop 
flight from Oakland, Calif., to Hawaii, in June, 19~7- . 

Hermann Steindorf sets a new record for pay load carnccl to an altitU<Ic 
of 2,ooo rneters, when he flies a loatl of LJ,-!.!0 lbs. at Travcmundc·, 
c;ermany. (Rohrbach, 3 ll.:\1.\\'. motored.) 

President Hoover appoints \\'illiam ]'. :llacCrackcn, Edw:~rd P. \\'arn.-r 
and Harry F. Guggenheim to the three additional places created hy 
Congress on the i\ational ;\ch·isory Committee for Aeronautics. 

Xew endurance record for women of 26 hrs. ~~ min. 32 sec. est:~blishe•l 
hy Elinor Smith, flying over Long Island, X. Y. (Bellanca, \\'right 
\Vhirlwind motored.) 

First non-stop flight from Englanrl to India made by Sqdn. Ldr. A. r.. 
Joncs-\Villiams and Fli~-;ht Lt. X. H. Jenkins, ~,130 mi. in so hrs. 
40 min. (Fairey, Napier motored.) 

:\lew coast-to-coast air mail sen·ice goes into effect, by which 12 hours 
is cut off former schedule. 

i\ational Elimination Balloon Race, Pittsburgh, J>a., with 1z entrants. 
\\'inner: Xavy Balloon Xo. r, flown hv Lieut. T. \\'. c;. Settle and 
Ensign \V. Bushnell, a di~t:tncc of 952 milt--s to !'avagc Harbour, 
Prince Edward Island, in 4.1 hrs. zo min. 

Rolf Starke sets a new seaplane speed record for ron km., of r6r.srn 
tn.p.h. at \Varncmundc, Ciermany; al~o ~peed record for soo km. with 
a pay load of I,ooo kg. (lleinkel, IL:\1.\\'. motored.) 

Lieut. Apollo Soucek sets new world's altitude record of J9,1-IO ft. ov.-r 
Anacostia, JJ. C. (\Vright Apache, l'ratt & \\'hitnc-y \\"a,-p nw-
tored.) 

.. .\nnounccment by Postmaster Ceneral \V. l;o. Brown of the fonnatinn 
of an Inter-Departmental Committee on Airways, at the sug~-;cstion of 
!'resident Hoover. 

Fourth Annual Aircraft Engineering Hcsearch Conference, Langley 
Field, Hampton, Va. 

Italian expedition leaves Bergen, Xorway, to search for the lost "Jtalia" 
and memhers of the crew. 

Lieut. de Vaisseau, Paris, sets a new altitude record for seaplanes wirh 
pay load of 2,ooo kg. when he reached a height of 15,837 ft. at St. 
Raphael, France. (C.A . .\J.S., Hi,pano-Suiza motored.) 

First Annual Airport Convention, Cleveland, Ohio, held under a.u~pices 
of the Aeronautical Chamber of Commerce. 

First International Cun~ress on Sanitary Aviation, Paris. 
Start of second trans-Atlantic flight of the "( ;raf Zeppelin" from 

Fricrlrichshafen, (;ermany. :\Iotor trouhll~ IH:ccssitatcs landing at 
Cuers, France, the following clay . 

Xew record for sustained flight by refueling e'tablished by R. L. 
Robbins an•l James Kelly, flying over Fort \Vorth airport. Time: 
172 hrs. 32 min. 1 sec. (Ryan Brougham, \\'right motored.) 

Start of the second annual Oklahoma State Air Tour, covering twenty 
cities. 

Junkers all-metal tnonoplane ''Bremen," in which von Jincncfcld, Koehl 
and Fitzmaurice crossed the 1\tlantic in 1928, is unvcikd ;1t the Grand 
Central Terminal, New York City, where it will be a part of the 
permanent transportation exhibit. 

Holf Starke sets a new seaplane speed record for sao km. of qli.6oli 
m.p.h. at \Varncmundc; also speed record for IOO km. with a pay 
load of I,ooo kg. (Heinkel, H.l\1.\V. motored.) 

Commandants Girlcr and \Vciss establish a new speed record for .:;.ooo 
km. of I 16.822 m.p.h. at Etampes, France. (Hreguct, I-Iispano-~lliza 
motored.) 

Curtiss l\Iarine Trophy Hace, Anacostia, D. C. \\'inner: Lieut. \V. C. 
Tomlinson. (Curtiss Hawk, Pratt & \\'hitney \\'asp motored.) 

Aircraft Show at St. Louis, .\I o. 
New world's altitude record of 41,794 ft. established by \Villi Neuen­

hofer, German flyer. (Junkers, Bristol Jupiter motored.) 
Marriage of Col. Charles A. LindlJergh to .\!iss Anne l\Iorrow at Engle­

wood, N. J. 
Annual mectin~-; of air mail contractors with Post Office Department 

officials, \Vashington, ]). C. 
Third National Aeronautic meet inK, St. Louis, l\Io., under auspices of 

the American Society of Mechanical Engineers. 
Aircraft Show, Indianapolis, Ind. 
New altitude record for women set hy Marvel Crosson, flying at Los 

Angeles, when she reached a height of 24,000 ft. (Ryan, \\'right 
\Vhirlwind motored.) 

:\lew world altitude record of 25,IOO ft. for light planes established hy 
Barney Zimmerley at St. Louis l\lo. (Barling monoplane.) 

c;ardner Annual Trophy Hace, St. Louis, Mo. \Vinner: Charles \\' . 
Holman. (Laird, \\'right \\'hirlwincl motort>cl.) 
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Herbert J. F;ohy e,t;oblishe,: new solo endurance record of 36 hrs. 56 
min. 36 sec. at Los Angeles. Calif. (Lockheed Ve~.) 

Start of First California Air Tour, including eight ctties. 
Second annual aii-Kansa.' air tour sponsored by the Kansas chapters of 

the ~ational Aeronautic Association. 
Lieut. Apollo Soucek S<'t> tww world's altitude record ior seaplanes, of 

.18,560 it., at Anacostia, D. C. (\\'right Apache, Pratt & \\'hitney 
\\'asp motored.) 

Italian sen·ice crui>e in the :>!cditerranean in which J5 seaplanes par­
ticipate, under command of Colonel de Pinedo. 

French line announces the establishment of a sen·ice for the trans· 
portation of pas,engcrs' airplanes as uncrated baggage to and from 
Europe. 

~tart of the First :\lichigan Air Tour. 
:>!ail is succes>fully picked up irom the deck of the "Leviathan" sixty 

miles at sea by a Fairchild ('lane equipped with the Adams air mail 
pick-up dc,·ice. Pilots: Lt. Comdr. G. R. Pond and L. V. Rawlings. 

French llycrs, Jean Assolant, Rene Lcfe,•re and Armcno Lotti, fiy from 
Old Orchard, :>le., to Comillas, Spain, and later on to Paris. Time 
of ocean !light: ~9 hrs. 52 min. (Bernard, Hispano-Suiza motored.) 

Opening of L"nivc:r:;al .Aviation Corporation transcontinental air.rail line. 
J nauguration oi tests by Guggenheim Fund of planes entered by twelve 

rnanufacturcr.s in safety competition. 
Air mail line from Cristobal, under oper;>tion of_ Pan American Ain\·ays, 

Inc., is extended to Curacao, l>utch \\est ltuhes, by way of Cartagena 
and Barranquilla. . . 

Start oi projected round-the-world fltght by the Spamsh flyer, :\Iaj. 
Ramon Franco, ami a crew of three, in a Dornier-\\'al flying boat. 
Flyers come clown ncar the Azores and arc rescued ; days later bv 
the British aircraft carrier "Eag-le." · 

\'icomte and \'icomtess.: de Sibour land at Roose\·clt Field, on the final 
lap of an air journc\" around the world, which began at London in 
September, IQ~S. (lleHa,•illand :\loth, Gy\1sy motored.) 

EJe,·en planes ·take off from Duke Field, ·lonolulu, to make a final 
search of the bland of Hawaii for the "Golden Eagle," flown by 
John Frost arul l;ordon Scott, in the Dole race in August, 192i· 

S.:coml Annual Iowa Air Tour. 
"Southern Cross" flies from Australia to London, a distance of 12 000 

miles, in ~~ ~rs. 18 min. Cr~w: ~apt. Sir Charles K}.n!?sford-St~itlt, 
Capt. C. T. I. Ulm, H. A. Lttchfield and T. H. Mc\\'tlham. 

Second Annual Air Pageant, Schenectady, K. Y. 
Capt. Frank Hawks sets new east-to-west transcontinental speed record 

of ~9 hr~. to min. Jo sec., flying from Roosevc!t Field to Los Angeles, 
Calif., atrport, and new w.:st-to-cast transcontmental speed record of 
1 i hrs. 38 min. t6H s.:c., flying from Los Angeles airport to Roose­
velt Field. Round trip, 36 hrs. 46 min. 48H sec. (Lockheed Pratt 
& \Vhitncy \\'asp motored, K.A.C.A. cowling.) ' 

International l)ght Plane Competition at Rotterdam. 
Dedication and formal opening of the Long Island Aviation Country 

Club, the first of a nation-wide chain. 
Opening of air mail and passenger rout~ from Buffalo to Toronto, under 

operation of Colonial \\'estern Airways. 
llyron K. ~ewcomh and Roy L. i\Iitchell set n~w rcfue_ling endurance 

record ot 1 i4 hrs. 59 sec. at Cleveland, Ohto. (Stmson-Detroiter 
\\Tright motored.) ' 

L. \V. l\Ienclell and. R. n. Reinhart. set ne!'" refueling endurance record 
_of ::q6,.hr~. 4;l mtn. at Cul:•er Ctty, C:ah_f. (Buhl, \\'right motored.) 

Etghth h.mg s Cup Race, starting and fimslung at Heston, won by Flying 
Officer H.R.L.R. Atchcrley at an average speed of tso.J m.p.h. 
(Gloster Grebe, Siddelcy Jaguar motored.) 

Inauguration of 48-hour combined rail and air passenger service from 
coast to coast by Transcontinental Air Transport, Inc. 

Roger Q. Williams and C.apt. Lewi~ A. Yancey fly .from. Old ~rchard, 
i\Ie., to Santander, Spam, approxtmately 3,400 mtles drstant, 111 JOy, 
hrs. Flight cot~tinued to Rome July 10, (Bellanca, \Vright. motored.) 

\\"estern States Atr Commerce and Airways Conference, at Boise Idaho. 
Start of l\Iinnesota State Air Tour. ' 

.Attempt of Polish flyers! l\Iajors :K;ubal_a and Idzi~owski, to fly from 
Paris to N cw Y '?r~ fads as !llach!ne IS w_recked. 111 a fo_rced l.anding 
at the Azores, ktlltng the chtef prlot, Idzrkowskr. (Amtot, Dietrich­
Lorraine motored.) 

New refueling endurance re~or4 of 420 hrs .. 21 min. 30 s~c. set by 
Dale Jackson and Forest 0 Brme, at St. Lours, l\Io. (Curttss Robin 
Curtiss Challenger motored.) ' 

Chicago Tribune amphibian "'Untin' Bowler" is caught in an ice floe 
and sinks in the Hudson straits, in an attempt to fly from Chicago 
to Berlin by the Northern Route over (~reenlaml and Iceland. 
(Sikorsky, Pratt & vVhitney \Vasp motored.) 
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AIRCRAFT YEAR BOOK 

Capt. Dieudonn'" Costes ancl :\Iaurice Bellante, defeated by hea<lwinds, 
land at Villacoublay after a flight of more than J,Ioo miles over the 
Atlantic in an attempt to make an east-west flight to the l'nitcd 
States. (BregTict, Hispano-Suiza motored.) 

Air mail .service J,y Pan Atncrican .Airways, Jnc., is extended front 
Cristobal to Santiago, Chile. 

International Aero Show, at Olympia, London. 
Announcement of first schools to receive Approval Certificates from the 

Department of Commerce, under the Hingham "\mendrncnt to the Air 
Commerce Regulations. 

Capt. Ross r;. Hoyt flies from Xew York to :\orne, Alaska, and on re­
turn trip as far as \';demount, B. C., where a forcer! landing oHr­
turns his ship. I >istancc flown, 6,ooo miles; time, apJJroximately so 
hrs. (Curtiss Hawk, Curtiss Co1H1ueror motored.) 

First All Georgia Air Tour. 
Distinguished Flying Crosses arc awarded to Licuts. James H. Doolittle, 

Harry A. Sutton, John 1'. Richter, anol Capt. Lowell Jl. Smith. 
"Graf Zeppelin" flies from Fricdrichshafcn to Lakehurst in 93 hr,. 

40 min., preliminary to commencing the round-the-world flight. 
The Duchess of Bedford, with Capt. C. Jl. Barnard, pilot, and Hobert 

F. Little, mechanic, flies from London to Inrlia an<l rdurn, approxi­
mately Io,ooo miles, establishing a record for the roun<l trip. ( l•okker, 
Bristol Jupiter motored.) 

Challenge J nternational de Tourism, annual light plane tour of Europe, 
in which the 43 contestants co,·ercd 3,907 miles through 12 countrtes, 
is won by Fritz :\[orzik, Germany. (B.F.\V. :i\I-23, Siemens Sh. IJ 
motored.) 

"Spokane Sun God," piloted hy N. H. :\lamer and Art \\'~lker, com· 
pletes non-stop trip from Spokane to Xew York and return ttl 115 hr,;. 
45 min. 10 sec., being refueled at II points along the route. (lluhl, 
Wright motored.) 

Goodwill Air Tour, under sponsorship of the Ohio Chamber of Com­
nlcrcc. 

\Vomen's Derby, Santa Monica to Clc,·eland, in which 19 wome1~ par­
ticipate, is won by :\Irs. Louise :\[cl'. Thaden, in 2I hrs. 29 mm. 12 
sec. flying time. (Travel Air, \Vright motored.) 

Zl\IC-2, all-metal dirigible constructed by Aircraft Development Co., 
makes first flight at llctroit, 1\lich. . 

Russian plane, uLand of the Soviets," is flown on a good will tour 
from :Moscow across the X orth Pacific, entering the Unite~! St:;tes at 
Seattle, then on to Xew York, having covered I3,JOO rntles 111 I42 
flying hours. . 

:-\ational Air Haces an<l Aeronautical Exposition at Cleveland, Oh1o. 
"Craf Zeppelin" lands at Lakehurst, N. J., completing round-the-world­

flight, hcg-ttn Aug. 8, having- flown 2o,ooo miles in 2 I days, i hrs. 
(263 hrs. 43 min. actual flying time.) 

Eighth Annual Convention of the National Aeronautic Association, hehl 
at Cleveland, at which Senator Hiram Bingham is re-elected !'resi­
dent. 

Pan American Airways, ] nc., extends its Hrownsvillc-1\Icxico City service 
to Guatemala City. 

"(;raf Zeppelin" flies from Lakehurst to Frierlrichshafen in 67 hrs. 
flying tttne. 

Aviation Exposition at Hochcster, N. Y. 
Schneider Cuj> Race at Cowes, England, is won hy Flying Officer Henry 
• R. D. \Vag wrn, flying a Supermarine ]{oils J{oyce S-6, at an average 

speed of 328.64 m.p.h. 
Nebraska State Air Tour. 
New speed record of 357-7 m.p.h. is set by Sqdn. Lea<ler A. H. Orlebar, 

Calshot, England. ( Supermarinc Rolls-Royce S-6.) 
Start of air mail service from Seattle, Portland and Spokane to connect 

with Pasco-Salt Lake City route operate<! hy Varney Air Lines. 
Capt. H. S. Broad wins the Zenith Carburateur Co. Challenge Cup for 

I 929 by flying over a prescribed course, Paris, Tours, Bordeaux, 
Toulouse, Marseilles, Lyons, and return to Paris, a distance of I ,o4o 
miles, in 9 hrs. IJ min., including six compulsory landings. (D. H. 
Moth, Cypsy motored.) 

National Air Traffic Conference, under ausr>iccs of Aeronautical Cham-
her of Commerce, at Kansas City, 1\Io. 

First All-Indiana Air Tour. 
Second Annual Arkansas Air Tour. 
Opening of Pan American Airways, Inc., tnail service between l\Iiatni 

and Paramaribo, Dutch Guiana. 
International Air Circus, Exposition and Pilots Reunion, at Fairfax 

Airport, Kansas CityJ. Mo. 
Second Alaska Aerial ::.urvey of the U. S. Navy completes mapping of 

13,ooo square miles in southeastern Alaska. 
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:-.; cw En!:land Regional Airport Conference, sponsored by the Aero­
nautical Chamber oi Commerce, is hdd at llo-;ton. 

I ntcrnational Air Der!J)~ from ~texico City to Kansas City, ~lo., won 
hy Arthur Goebel. (Travel Air.) 

Lieut. James I-1. Doolittle makes first public demonstration of three in­
instruments designed to enable a pilot to fly blind, when he took off 
ma<_lc a ~ight of .' ~ miles and returned. to his starting point, flyini 
a Con>ohdatcd, \\ nght motored plane w1th an enclosed cockpit. 

< ;ordon Bennett Balloon Race start In!: from St. Louis is won by \\"ani 
T. \"an Urman, who landed ncar Troy, Ohio, 341 miles distant. 

Conferences begin between Post Office Department and air mail con· 
tractors looking toward a revision of rates. 

First flight of a plane propelled by rockets is made at Frankfort Ger-
many, by Fritz von Opd. who coverr:d t !~ miles in i5 sec. ' 

.\laj. Clarence. ~!. Young t_akcs oath oi offic<;. ~s Assistant Secretary of 
l_ommerce lor Aeronautics, to succeed \\'tlham 1'. ~lacCracken, re­
Signed. 

\"erne Speich establishes new solo endurance record of 38 hrs. 48 sec. 
at Long Beach, Calif. (Zenith, \\"right motored.) 

< lpcning oi Second International Diplomatic Conference on Private Air 
Law at \\"arsaw, l'olaud, at which forty countries arc represented. 

Aeronautical sessions of the tSth Annual Safct}' Congress, Chicago. 
"On to Tulsa" Derby held in connection with the Sixth Annual Inter­

national Petroll'um Expo~ition i.:-' won h)'· \Yilliam Parker, who flew 
500 miles at an average speed of 154·~" m.p.h. (Travel Air, \\'right 
motored.) 

Air pageant at ~lontreal, Quebec. 
:-.:ational Air Tour, starting from lktroit and touching a! 21 cities, is 

won hy John Livingston, with a total of 45,672.64 pomts. (\\'aco, 
\\"right motored.) ' -

First coiwention of Air ~ledical Association formed at the Inter­
national Aeronautics Conicrcncc in Jh..·cemht:r, 1928, and n!ade up of 
Army, :-.:avy and ci,·ilian physicians who pass on the physical fitness 
of pilots. 

~ir Alan Cobham returns to London after a ZI·Week tour of England 
~cotland and \Vales in which he co\·ered 6o,ooo miles in a total of 
760 hrs., visiting 11 ~ towns, and carrying 4o,ooo passengers. (D. H . 

.. (;iant ~loth, ArmstrOn!:·~iddcle\' ntot?re<!.) 
hrst trial flight of the British rigid a1rslup R.IOI, largest constructed 

to date. 
:\la!'kay Trophy for I 9 ~s is awarded to Lieut. Harry A. _Sutton, Air 

Corp~, .for his testing of se,·eral types of planes for spuming char­
actenstics. 

Southern Airport Conference, sponsored by the Aeronautical Chamber 
.. of Com!nerce, opens at Atlanta, Ga. . 
I cs_ts heg-1 11 on a 35.foot working model of an Armstrong seadrome, 111 

. Chesapeake Bay off Cambridge, ~!d. . . . 
:-.; ew g-hding record is established by Lieutenant Dmor, at Rossitten, 

wh~·n he retnains aloft 14 Ius. -f4 1nin. , . 
llonuer llO-X, world's lar!:est fly1ng b_oat, makes an hours fl1ght over 

Lake Constance, Switzerland, carry111g . I6!? pass.engers, the largest 
nutnber of individuals ever carried by atr, 111 .a Sing_le craft. 

U. F. Ditcman takes off from Harbor Gr:tce, :\: F., Ill an attempt to 
~y to London, hut is lost at sea. ( llarhnt:;. \\ a,rner m?t'!red.) 

J omt Conference of the American Road Budders Assoc1attoi~ and the 
Airport Section of the Aeronautical Chamber of Commerce IS held at 
\Vashing-ton, D. C. . . 

Ohservauce of J\avy ]lay at \Vaslungton IS featured by an extensive 
program of aerobatics and military maneuvers by the l\aval Air 
~tat ion. 

Pilots Bailey and Reg-inensi fly fron! Le Bourget_ to ~Iadagascar and 
return, a distance of 1 s,ooo tniles, 111 15 day? tl~n1g tun~. 

British Government announces that Royal Air l·orce wlll no longer 
compete in Schneider Cup Races. . . 

Close of Guggenheim Safe Airc~aft CompetitiOn.. . 
Inaug-uration of air-rail-boat sen:1ce by Trans,contmental. A1r :rransport, 

Pennsylvania and Santa Fe rat! roads, and I anama Pac1fic Lme, cover-
ing 9,ooo miles in I6 days. . . , . 

Baron Friedrich \Varthausen arnves 111 New york, .completmg, except 
for the Pacific Ocean and two sho~t hops I!l As1a, an t8,ooo mile 
west-east flight from Berlin. (Kicmm-Damtler, Mercedes Benz 
motored.) 

Formal opening of construction wo~k on the wor)d's _largest lighter­
than-air craft. Admiral l\Ioffett dnvcs a golden nvet mto the master 
ring- of the ZRS-4, at Akron, Ohio. . . 

Completion of First All-California Good-\\'1ll Air Tour of 1,2oo miles. 
All-\\' estern Airport Conference sponsored by the Aeronautical Cham­

ber of Commerce, held at Los Angeles. 
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AIRCRAFT YEAR HOOK 

\\'e>tern Aircraft Show, 'IJOnsored by the Aeronautical Chamba of 
Commerce, held at Los An!(cles. 

Formation of department of licensing and in!;JJcction and dcpartntent of 
aeronautic development in Aeronautics Branch of the Department of 
Commerce. 

::\ational Standard Parts A"ociation fifth annual show with aeronautic 
exhibits, Detroit. 

::\ational Glider \\'cek celehration, under aw.piccs of :Kational Glider 
Association. 

Capt. Dicudonnc Coste and :lfauricc llellontc cornplc:tc flight begun 
September 27, in which they •~stahlished new distance record of -4,91 ~ 
miles from Le Bourget to Tsitsikhar, :llanchuria, an<l on the return 
trip lower Coste's former record from Hanoi, Indo-China, to Pari, 
hy 7 hours. (Hreguet, llispano-Sniza motored.) 

Amelia Earhart establishes new speed reconl for women of I84.I7 mil.-, 
per hour. (Lockheecl Vega, Pratt & \\'hitney motorc<l.) 

Hearing on Southwestern transcontinental air mail route, Post Ofiic,· 
l>e/>artrnent, \Vashington, D. C. 

Con11 r. Richard E. Byrd with Bernt Hale hen ;1s pilot, Harold J unc a' 
radio operator an<l Capt. A. C. :llcKinlcy as photo,.;raphcr, flie, O\'cr 
the south pole. (Ford, \\'right motored.) 

Comrlr. Richanl E. llyn! discO\'ers new mountain range and maps 
hitherto unknown lt'rritory, east of Kin,.; E<lward VI I land. 

Lehigh Airport Competition awards $_,,ooo prize for designs of modern 
airports to A. C. Zimmerman and \V. H. Harrison. 

First Annual llaltimore-\Vashington Aircraft Show, sponsore<l by Flying 
Club of B:dtimore and sanctioned hy the Aeronautical Chamber of 
Commerce, held at Baltimore 

\V. H. Bowlus sets new American gliding- record of 2 hrs. -47 min. IJ.s 
sec. at San llieg-o, Calif. (Bowlus glider.) 

.Aviation \Veck ce!ebmtion in )fexico City, under auspices of Mexican 
Aeronautical Association. 

T.an~-:ley Medal for Acrorlromics awanled hy Smithsonian Institution to 
Comdr. Hichard E. Byrrl an<! Charles M. ~fanly. 

Herbert Schiff Trophy for :Kava! Aviation awarded to Training Plane 
Squadron Seven at San l>i<'J.:O, Calif. 

:IIeeting- of airport executin·s of Xortheastern section of Airport Sec· 
tion of the Aeronautical Chamber of Commerce, at Bridgeport, Conn. 

R-100 launched at Howden, England, making trip of 140 miles in 2 hrs. 
Capt. Dicudonne Coste, with Paul Codas, sets closed course record of 

about 5,015 miles in so hrs. 34 min. at Ma"ci!lcs. (Tlrcguct, Hispano· 
Suiza motored.) 

Lt. Col. Tadco Larrc-Borges of Uruguay and Lieut. Leon Challe of 
France force<! down ncar ::\atal, Brazil, in an atten1pted flight from 
Spain to Rio cle Janeiro, or 1\fontcvi<lco. 

Comdr. Richard E. Byrd created Hear Admiral of the United Stalt'< 
Navy. 

Daniel Guggenheim Fund for the Promotion of Aeronautics clo,,., 
activities. 
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AERONAUTICAL CHAMBER OF COMMERCE 
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Vice-President, Airport Section ........................................... C. l\1. Knox 
General 1\Ianager. · · · · · · · · · · · · · · ............... · · · · · · ·. · · ..........•... Luther K. Bell 
In Charge of \Vashington Office and Finance-Insurance Section ......... Paul H. Brattain 
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Committees 
Executive 

F. B. Hcntschler, Chairman; C. L. Law· 
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\V. E. Metzger, Chairman; E. ~- Gott, 
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,1Joto1· Tc.~tiup Subconunittc.--~C. L. Law­
rance, Chatrman. 

Air Transport Section 
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Chairman; Col. L. H. Brittin, Capt. 
Thomas D. Doe, Col. Halsey Dun~ 
woody, Col.. 1'f!ul Henderson, P. G. 
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Tcclwical R_adio Committee-Thorp His­
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Airport Section 
C. liT. Knox, Vice-l'resirlcnt in Charge; 
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S11bcommitt,•,• R.-lati11[1 to Airport J/•"'!1",. 
Co11structio11-\\". ]. Austin. 
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l'ort,·r, F. IJ. llostaph. 
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Fag-an, E. ~- (;ott, H. 1\I. Hanshuc, 
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Distributor-Dealer Section 
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Acme Aircraft Corporation, Hockford, Ill. 
A. C. ~park l'lug Co., Flint, :\lich. 
c\ddington Aircraft Company, :\lineola, L. I. 
Aerial Advertising Incorporated, :\ew York, 

X. Y. 
Aao Coq>owtion of California, Los An· 

gcles, Calif. 
Aero Di~;est, Xcw York, X. Y. 
• \ero <;tudes, Inc., :\cw York, X. Y. 
,\ero Mechanics, Xew York, 1:\. Y. 
Aero :\lode! Co., Chicago, Ill. 
Aero Sup/>ly :\If,;. Co., ·college l'oint, L. I. 
Aero l"m erwritcrs Corp., Xew York, 1:\. Y. 
Acrotnarine Kll'lllln CorJIOration, Xt!-w York, 

X. Y. 
.\eronautical Corporation of Am ... rica, Cin· 

cinnati, Ohio. 
Aeronautical Impro\'cnwnt Corp., Xew 

York, X. Y. 
Aeronautical Industri,·s, lm·., Xew York, 

X. Y. 
Aeronautical Product> Co., Xaugatuck, 

Conn. 
Aeronautical Schools A"ociation, \\'ichita. 

Kan. 
Aeronautical \\'orld, Los Angde:<, Calif. 
Aeronautics, Chicago, Ill. 
Aeroplanes, Incorporated, Chicago, Ill. 
Aerovane Utilities Corporation, Albany, 

X. Y. 
Agawam Airport, Inc., Springfield, )!ass. 
Air Activities, Inc., Chicago, Ill. 
Air Associates, Inc., New York, N. Y. 
Air Investors, Inc., New York, N. Y. 
Air Services, Inc., Akron, Ohio. 
Air Transport Equipment, Inc., Garden 

City, L. I. 
Air Transportation, Inc., ::'1/ew York; N. Y. 
Air Travel News Corp., Detroit, ~1ich. 
Aircraft City Corporation, New York, N. Y. 
Aircraft Development Corp., Detroit, ::\Iich. 
Aircraft Finance Corp. of America, Lo:' 

Angeles, Cali f. 
Aircraft Products Corp. of America, ]).,. 

troit, Mich. 
Airport Dev.elopment & Construction Co., 

Philadelplua, Pa. 
A rport Engineering Corp., 'Vichita, Kan. 
A rport Lil!'htinfl', Inc., New York, N. Y. 
A rports, l•luslung, L. I. 
A rships, Inc., Hammondsport, N. Y;· 

Airstocks, Inc., J~r"'.Y City. X. ]. 
.\irtcch Flying :Sen·•ce, Ltd., San Diego, 

Calif. 
.·\irways, Inc., Akron, Ohio. 
Akron Airlin,•,;, .·\kron, Ohio. 
Al;::';llllclcr Aircr;~ft Co., Colorado Spring,-, 

~ 0 o. 
All!ance :·\ir.craft. Corp, Alliance, Ohio. 
Alh"o.n En,;~n<'<'rlllg ( o., Incli~n<~polis, In.t . 
.-\lum!mlm ( o. of A_nwnc;~, Pittsburgh, I';~. 
Alum.nuun lntlu!"lrtc!", Jnc., Cincinnati 

(Thl~ • 

American A,•ronautical CorJ>. X ew ''ork 
X y ' • ' 

At;t~ric:~n .Aircraft Corp., Los .Angelc~, 
Calif. 

American Airpor.t:' l.'orp., X ew York, X. Y. 
~·\mcrican ··!~kanta .,t O!P·· Houston, Tex. 
.Antcrican ( 1rn1:-' 1~ngtl1t..':", Inc., :\[arysvillt.·, 

:\lie h. 
Anwrit·an Eagk Aircraft Corp., Kansas 

Citv, )Ju. 
.\merit-an Gas Accumulator Co., Elizabeth, 

X. ]. 
American Xeon Light & Si!-:n Co., Xew 

York, X. Y. ' 
American Paulin System, Los Angeles, 

Calif. 
American Telephone & Telegraph Co :\ew 

York, N.Y. ., • 
Aqua Sys~ems, Inc., Xew York, X. Y. 
Atlant~ At~craft C_orp., Atlanta, Ga. 
Atlantic A1r Serv1ce, Inc., 1\ewark X J 
Austin Co., Cleveland, Ohio. ' · · · 
Automatic Sprinkler Corp. of America, 

Cleveland, Ohio. 
Aviation, Kew York, X. Y. 
Aviation Corp., New York, X. Y. 
At~ tit' Country Clubs, Inc., Hicksville, 

Aviation Cre<lit Corp., Xcw York N y 
A\·io of At.nerica, i\e\~ York, K. 'y. · · 
Axelson Atrcraft Eng111e Co. Los 'ngel 

Calif. ' ·"' es, 
llalsa \\'ood Co., Inc., Brooklyn X y 
Barr Shipping Corp., New York' k y· 
llaum, Seymour ]., In.c., Elm.hu'rst: L.' 1. 
ll.ll.T. Corp. of Amenca, Phtladelphia Pa 
The H. (~. <;:orp., New York, N. Y. ' · 
Bellanca Atrcraft Corp., New Castle Del 
Jlendix Brake Co., South Bend, Ind.' · 
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Bernard, J. E. & Co., Xew 'York, N. Y. 
Berry Brothers, Inc., llctroit, l\lich. 
Bigham, Englar, Jones & Houston, Xew 

York, N.Y. 
!links "-ranufacturing Co., Chicago, Ill. 
Black & Bigelow, Inc., New York, X. Y. 
Bliss Compan}·, E. \V., Brooklyn, N. Y. 
Boehmke Optical Co., l'hiladelphia, Pa. 
Boeing Airplane Co., Seattle, \\'ash. 
Holm Aluminum & Brass Corp., Detroit, 

:\Iich. 
Bonfortc Airport Engineering Corp., Xew 

York, l\. Y. 
Bowser, S. F. & Company, Fort \Vayne, 

Incl. 
Braley School of Flying Corp., \\"ichit:1, 

Kan. 
llredouw-Hillianl Aeromotive Corp., Kansas 

City, Mo. 
Breeze Corpor:.tions, Inc., Xewark, X. J. 
Brcnack, Inc., Brooklyn, X. Y. 
Brewster & Co., Inc., Long Island City, 

K. Y. 
Brill, The J. G. Co., l'hiladclphia, l'a. 
Brownback :.rotor Laboratories, Inc., l'otts· 

town, Pa. 
Bryan Davis l'uh. Co., Inc., X ew York, 

N.Y. 
Jluhl Aircraft Co., ).farysville, :\lich. 
Butler Aircraft Corp., Kansas City, )fo. 
California Aerial Transport, Los Augclcs, 

Calif. 
California Panel & Veneer Co., Los An· 

gcles, Calif. 
Campbell, Ewald Co., 1lctroit, l\lich. 
Capitol Airways, Inc., J ndianapolis, In<l. 
Carpenter Steel Co., Reading. l'a. 
Celluloid Corp., Newark, N. ]. 
Central Air Terminal Co., Chicago, Ill. 
Cessna Airplane Co., \Vichita, Kan. 
Champion Spark Plug Co., Toledo, Ohio. 
Chicago Aero Sales Corp., La Grange, 1ll. 
Cities Service Co., New York, N. Y. 
Cleveland Air Service, Inc., Cleveland, 

Ohio. 
ClevelatHI Institute of Aviation, Inc., Cleve· 

lan<l, Ohio. 
Cleveland Pneumatic Tool Co., ClevclatHI, 

Ohio. 
Coffman :M onoplanc, Inc., Oklahoma City, 

Okla. 
Colonial Airways Corp., New York, ::"1<. Y. 
Comet Engine Corporation, New York, 

l\. Y. 
Command-Aire, Inc., Little Hock, Ark. 
Commercial Air Transport, Inc., Rochester, 

N.Y. 
Commercial Investment Trust, Inc., New 

York, N. Y. 
Consolidated Aircraft Corp., Buffalo, N. Y. 
Consolidated Instrument Co., X ew York, 

N.Y. 
Continental Air Service, Inc., Chicago, Ill. 
Continental Aircraft Engine Co., Detroit, 

Mich. 
Corman Aircraft Corp. of Delaware, Day-

ton, Ohio. 
Cox, John S. & Son, Terre Haute, Ind. 
Crouse-Hinds Co., Syracuse, N. Y. 
Crowe Name Plate & :\[fg, Co., Chicago, 

Ill. 
Cruikshank, F. R. & Co .. New York, N. Y. 
Cunningham-Hall Aircraft Corp., Rochester, 

N.Y. 
Curtiss Aeroplane & Motor Co., Inc., Gar­

den City, L. I. 
Curtiss Aeroplane Export Corp., New York, 

N.Y. 

Curtiss Airport,; Corp., Xew York, X. Y. 
Cnrti~s Flying .Scr\·icl·, Inc., Xcw York, 

X. Y. 
Curti's Flying Sen· ice of Indiana, 1 mli­

anapolis, Ind. 
Curtiss Flying Sen·icc of Ohio, Clevdand, 

Ohio. 
Curtiss Flying Scn·ice of the :.riddle \\"est, 

Chicago, 111. 
Curtiss-Rober.tson .Airplane ).!fg. Co., 

Anglum (St. Lotus County), :\lo. 
Cutajar & l'ro\•ost, Inc., Xew York, X. Y. 
IJ'Arcy A<h•crtising Co., St. Louis, )lo. 
llallas, C., Inc., llufT:do, X. Y. 
IJaly, Harold )., Company, Stakn lslatHI, 

X. Y. 
Da,·is Aircr:1ft Corp., Richmond, Incl. 
Dayton .\irplane Engin<' Co., !layton, Ohio. 
Detroit Aircraft Corp., Detroit, :.rich. 
Detroit Steel l'rodncts Co., Detroit, ).lich. 
Dreyfuss, Henry, Clevdancl, Ohio. 
Dungan Airways, Inc., Clevelancl, Ohio. 
•lul'ont de X em ours & Co., E. I., \Vilming-

ton, llel. 
East Coast Aircraft, Inc., Curtiss Ficici, 

1,. I. 
Eastern Aeronautical Corp., Xewark, X. ]. 
Eastman Aircraft Corp., Dctroit, )lich. 
Eastman K01lak Co., Hochestcr, X. Y. 
Eclipse Aviation Corp., E. Orange, X. J, 
E<lo Aircraft Co., Collcge !'oint, L. I. 
Electric Storage llattery Co., I'hilacklphia, 

I' a. 
Elgin Xational \\'atch Co., Elgin, Ill. 
Elias & Bro., (;., llnfT:do, X. Y. 
Emhry Hi<ldle Co., Cincinnati, Ohio. 
Endicott Forging & )rfg. Co., Inc., Endi-

cott, X. Y. 
Equitable Aircr:1ft S:dt!s Corp., Xew York, 

X. Y, 
Essig Co., Los An!('clcs, Calif. 
Ex-cell-o Aircraft & Tool Corp., Detroit, 

:\lich. 
Fairchild Airplane ).rfg. Corp., Xcw York, 

X. Y. 
Fairfax Airports, Inc., Kansas City, :\lo. 
F:1rman Aircraft Corporation, l\ cw York, 

X. Y. 
Fe<lcral Aviation Corj'·• !\ew York, X. Y. 
Firestone Tire & Rub 1er Co., Akron, Ohio. 
First X:1tional Co. of Detroit, Detroit, 

)lie h. 
Flyers, Inc., Alhany, N. Y. 
Fokkcr Aircraft Corp., Xcw York, X. Y. 
Folmer, Clogg & Co., Lancaster, l'a. 
Fonl, Bacon & llavis, Inc., Xcw York, 

X. Y. 
Fr.mk, llr. K. (;. ((-:erman Siemens Halske 

Co.), Xew York, N. Y. 
Furniture Capital Air Service, Grand 

Rapids, 1\lich. 
Garland School of Aeronautics, Tulsa, 

Okla. 
Gaul, Deer & Shearer Co., Philaddphia, 

Pa. 
General Airplanes Corp., Buffalo, N. Y. 
General Aviation Co., Inc., Syracuse, N. Y. 
General Electric Co., Schnectady, N. Y. 
Gilbert & Barker l\Ifg. Co., Springfiel<l, 

"!\lass. 
Globe 1\fail Service, Inc., New York, N. Y. 
Goodrich Rubber Co., B. F., Akron, Ohio. 
Goodyear Tire & Rubber Co., Inc., Akron, 

Ohio. 
C:oodyear-Zeppelin Corp., New York, N. Y. 
Gray Goose Air Lines, Inc., Chicago, Ill. 
Great Lakes Aircraft Corp., Cleveland, 

Ohio. 

• 



APPENDIX 

(;recr College of A,·iation, Chicago, Ill. 
(;russ Air !'pring Co. of America, Los 

Angeles, Calif. 
( ;ulf l~cfining Co., Pittsburgh, Pa. 
Hain-Spatz :'llotor Co., Inc., Reading, Pa. 
Hall Aluminum Aircraft Corp., Buffalo, 

X. Y. 
Hamilton Aero :'llfg. Co., :'llilwaukcc, \\"is. 
Hamilton :'llctalplanc Co., :'llilwaukce, \\"is. 
Bartol Refining Corp., Xew York, X. Y. 
Hart>horn, Stewart Co., Xew York, X. Y. 
llarwcn Products Corp., Xew York, X. Y. 
lla,kelite :\lfg. Corp., Chicago, Ill. 
Helium Co., Louis,·ille, Ky. 
llou~e. Earl L., Inc., Xew York, X. Y. 
Huntington Aircraft Corp., Bridgeport, 

Conn. 
Imj•erial Bra~s :\Ifg. Co., Chica~:o, Ill. 
In< ependence Indemnity Co., l'hiladclphia, 

I' a. 
Independent Oil & Ga; Co., Tulsa, Okla. 
Inter-Allied Aeronautics, Inc., Xew York, 

X. Y. 
lnter-Citic:-; Airw3ys ~~rvicc, Schncctady, 

X. Y. 
lntertla,h !'ignal Corp., Xew York, X. Y. 
Inter-bland Airways, Ltd., Honolulu, T. H. 
lnternatioual Xickcl Co., Xew York, X. Y. 
I relanrl Aircraft, Inc., (;arden City, L. 1. 
ln·ing "\irchute Co., Buffalo, X. Y. 
J. "\. X. Aircraft Corp., Detroit, :\lich. 
JctTcr!"on Airways, Inc., Jeffer:-on City, ~To. 
J ohn,on Airplane & Supply Co., Dayton, 

Ohio. 
Johnson, K. D. & Co., Xew York, X. Y. 
Jordan Advcrti:;ing Ahroad, Inc., Xew 

York, X. Y. 
Junior Air Service of America, Inc., Chi-

cago, Ill. 
Kc•lsc·y-Hayes \\'heel Corp., Iletroit, :\lich. 
Kelktt "\ircraft Corp., Philarlelphia, Pa. 
Kcnd:lll Refinin~: Co., Bradford, l'a. 
Kc•ystone Aircraft Corp., Bristol, Pa. 
Kidrk, \\'alter & Co., Inc., Xew York, 

X. Y. 
Kinner Airplane & :\Iotor Corp., Glendale, 

Calif. 
Knoll Aircraft Corp., \\"ichita, Kan. 
Kreirler-Reisner Aircraft Co., Inc., Hager;;-

town, :\ld. 
Kreutzer, Jo;;eph, Inc., Los Angeles, Calif. 
Kucher Airplane Corp., Xcw York, X. Y. 
Lambert Aircraft Engine Corp., :'l!oline, Ill. 
l..ando-Azpiazu, Inc., Xcw York, )l. Y. 
La 1-!.oe 1-\irways, Inc., l\cw York, X. Y. 
Leece-X cville Co., Cle,·eland, Ohio. 
Lent, \Vard S., Poughkeepsie•, X. Y. 
Lincoln Aircraft Co., Lincoln, X eb. 
Linrle Air Products Co., l\'cw York, X. Y. 
Lippiatt, H. C., Los Angeles, Calif. 
Lockheed Aircraft Co., Burbank, Calif. 
Logan, Floyd J., Aviation Co., Clcvelanrl, 

Ohio. 
Loomi~, Suffern & Fernal<l, Xew York, 

::\. Y. 
l.orain Airway ~crvice, Inc., Lorain, Ohio. 
Los Angeles Airport, Inglewoorl, Calif. 
Los Angeles ;\[ctropolitan Airport, \"an 

l\'uys, Calif. 
Lowe, Erlwanl l\[otors Co., San Francisco, 

Calif. 
Luclington-Philadelphia Flying Service, Phil-

aclelphia, Pa. 
Ludlow, C. C. Co., Los Angeles, Calif. 
Lycoming l\Ifg-. Co., \Villiamsport, Pa. 
l\IacFaclclen Publications, Inc., New York, 

N.Y. 
l\Iacomber, Leonard, Inc., Chicago, Ill. 

l\lac\\'hytc Co., Kenosha, \\"is. 
:\lain Aeronautics Co., Pittsburgh, Pa. 
:'\lamer Air Transport, Spokane, \\'ash. 
l\[anufacturcrs Aircraft Association, X ew 

York, X. Y. 
l\laxwdl, Hamilton, Inc., Stamford Conn. 
l\lcCann, H. K. Co., Xew York, ::-;_' Y. 
l\lcCray Air College, Fain·iew, Erie Co. 

Pa. ' 
l\lclntyre, D . .-\., Tulsa, Okla. 
:\lei~cl l'ress :\lfg. Co., Boston, l\Iass. 
l\lercury Aircraft Co., Hammandsport 

X y • 
)[,~t;l ~\ircraft Corp. of Cincinnati Cin-

cinnati, Ohio. ' 
l\[e,•cr, \V. \\'., i\!orton Grove, Ill. 
l\!icl-\Vest Airways Corp., Aurora, Ill. 
:'llirlrlle States Air I.ines, Inc., Akron 

Ohio. ' 
)!iller .·\irplanc Products, Los Angeles 

Calif. ' 
l\lono Aircraft, Inc., :'lloline, III. 
:'-.lonro~..~ Flying Service, Inc., Rochester 

X y ' 
)!~o-ne~; Aircro~ft Corp., \\"ichita, Kan. 
l\loth Aircraft Corp., Lowell, l\Iass. 
:\Ioto :\!etcr (~auge & Equipment Corp., 

Long 1:-lanrl City, X. Y. 
l\!urphy & Chapman, Xew York, X. Y. 
X. R. .\irways, Inc., Xew York, X. Y. 
Xational Air Transport, Inc., Chicago, Ill. 
Xational Aircraft Products Co., Davton, 

Ohio. · 
Xational Aviation Corp., Xew York, :><. Y. 
::\ational Carhirlc ~ales Corp., Xew York, 

X. Y. 
Xational Credit Office, Inc., Cleveland, 

Ohio. 
Xational Flying Schools, Inc., Buffalo, 

X. Y. 
Xational Park .\irways, Inc., Salt Lake 

City, Utah. 
Xational Steel Products Co., Dayton, Ohio. 
Xaturaline Co. of America, Tulsa, Okla. 
Xewark .-\ir Sen·ice, Xewark, X. J. 
Xewark Dept. of Public Affairs, Xewark, 

::\. J. 
X. Y. Aircraft Distributors, Inc., Curtiss 

Field, L. I. 
Xew York Air Terminals, Inc., Xew York, 

X. Y. 
X. Y .. Hio & Huenos Aires Line, Inc., Xew 

York. X. Y. 
X ew Standard Aircraft Corp., Paterson, 

X. J. 
Xicholas-lleazlcy Airplane Co., Inc., l\!ar­

shall, :'l!o. 
Xorma Hoffman Hearings Corp., Stamford, 

Conn. 
X orthwest Airways, lnc., St. Paul, l\Iinn. 
Oatc:<, Jack, Inc., Chicago, Ill. 
Occidental Publishing Co., Los Angeles, 

Calif. 
Ohio .-\ir Transport, Inc., Youngstown, 

Ohio. 
Pacific Aeromotive Corp., Los Angeles, 

Calif. 
Pacific Scientific Co., Los Angeles, Calif. 
Packard Electric Co., \Yarren, Ohio. 
Packard Motor Car Co., Detroit, ?llich. 
l'ai-\Vaukee Airport, Inc., Chicago, Ill. 
Pan Atnerican Airways, Inc., Xew York, 

l\'. Y. 
Park Drop Forge Co., Cleveland, Ohio. 
Parks Air College, Inc., E. St. Louis, Ill. 
Parks Aircraft, Inc., E. St. Louis, Ill. 
Pedlar & Hyan, Inc., New York, N. Y. 
Pennsylvania Hailroad Co., Philadelphia, Pa. 
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Perry-Austin )[fg. Co., Grasmere, S. l., 
N.Y. 

Pickwick Airways, Inc., Los Angeles, Calif. 
Pioneer Instrument Co., Brooklyn, N. Y. 
Pitcairn Aviation, Inc., Brooklyn, N. Y. 
Popular Science :\!onthly, New York, N. Y. 
Port Orford Cedar l'rrHlucts Cu., ll!arsh· 

field, Ore. 
Pratt & \\'hitner Aircraft Co., Hartford, 

Conn. 
Pyle-National Co., Chicago, 111. 
Radiomarinc Corp., Xew York, N. Y. 
Rain how Light, J nc., I .ong I 'land City, 

N.Y. 
Rami, )!cNally & Co., Chicago, Ill. 
Rankin School of Flying, Portland, Ore. 
Ravenswood Aeron:llltical Corp., Chica~-:o, 

Ill. 
Rerl \Ving Flying Scn·ice, Inc., "'arc, 

ll!ass. 
Reed Propeller Co., lnc., Garden City, 1.. 1. 
Reliance Air Transport, Jnc., Youngstown, 

Ohio. 
Richfield Oil Co., Los Angeles, Calif. 
Richfield Oil Corp. of X. Y., Xew York, 

::\. Y. 
Rohhins Co., The, Attleboro, :\lass. 
Rohhins Flying Service, Akron, Ohio. 
Robertson Aircraft Corp., Anglnm, :\lo. 
Robertson, H. H. Co., Pittsburgh, l'a. 
Rochester Flying Sen•icc, Inc., Rochestt·r, 

N.Y. 
Hoehling's Sons Co., ] ohn A., Trenton, 

;\. J. 
Rogers Airr,raft, Inc., Los Angele,;, Calif. 
Rome \Vire Co., Home, N. Y. 
Ronalrl Press Co., New York, N. Y. 
Roosevelt Aviation School, J nc., :\lincola, 

r~. I. 
Russell :\ffg. Co., Xcw York, N. Y. 
Russell l'arachutc Cu., San Diego, Calif. 
Saginaw .AiqJOrt Co., Saginaw, 1\fich. 
St. Louis Aviation Corp., St. Louis, 1\Io. 
Schlee-Brack Aircraft Corp., Detroit, )licit. 
Schumacher, F. & Co., New York, N. Y. 
Scintilla 1\lagndo Co., Sidney, N. Y. 
Seaboard Aircraft Corp., New York, N. Y. 
Shaw, B. Russell Co., Inc., St. Louis, 

:\!o. 
Shell Oil Co., San Francisco, Calif. 
Sherman Corp., The, New York, N. Y. 
Sikorsky 1\i fg. Corp., Bridgeport, Conn. 
Simmons Aircraft Ilivision of Steel, Inc., 

Los Angeles, Calif. 
Simmons-Boardman Publishing Co., New 

York, N. Y. 
Simplex Aircraft Corp., Defiance, Ohio. 
Sinclair Refining Co., New York, N. Y. 
Skelly Oil Co., Tulsa, Okla. 
Sky Specialties Corp., Detroit, 1\Iich. 
Skyways, Inc., Cleveland, Ohio. 
Skywavs, Inc., Boston, 1\fass. 
S. K. F. Industries, Inc., New York, X. Y. 
Solar Aircraft Corp., San Diego, Calif. 
Southern Air Transport, Inc., Fort \Vorth, 

Tex. 
Southern Aviation, Atlanta, Ga. 
Southwest Air Fast Express, J nc., Tulsa, 

Okla. 
Spartan Aircraft Co., Jnc., Tulsa, Okla. 
Spalding, A. G. & Bro., Xew York, :X. Y. 
Sperry Gyroscope Co., Inc., Brooklyn, 

N.Y. 
Splitdorf Electrical Co., Newark, :X. J. 
Sportsman Pilot, Inc., New York, N. Y. 
Standard Oil Co. of California, San Fran-

cisco, Calif. 
Standard Oil Co. of Indiana, Chicago, Ill. 

'5tandarcl Oil Co. of Louisiana, x~w Ot· 
Jc:~ns, La. 

Standard Oil Co. of :X. J., Xcw York, 
X. Y. 

Standard Oil Co. of X. Y., Xcw York, 
N.Y. 

Stanrlanl Oil Co. of Ohio, Clc\·elanrl, Ohio. 
Stanrlard Steel Propeller l'o., "'t·st Homc-

:-ot~acl, Pa. 
Starlighl<'rs, Inc., I'hilarlelphia, l'a. 
Stearman Aircraft Co., "'ichita, Kan. 
St<·fiens Aircraft CoqJ., Rutherforrl, X. J. 
Stewart Aircraft Co., Clc\'eland, Ohio. 
Stinson Aircraft Corp., \Vayne, :\lich. 
Stout Air Services, Inc., IJearhorn, :\lirh. 
Stromberg :\lotor IJevices Co., Chicago, Ill. 
Summcrill Tuhing Co., llri<l~··tlort, l'a. 
Supreme Propeller Cu., "'ichita, Kan. 
Swallow Airpl:llll' Co., \Vichita, Kan. 
S\'·:ancy Aircr:lft Corp., E:lst Liverpool, 

Ohio. 
Swift Aircraft Corp., \\'ichita, Kan. 
Szt•kely Aircraft & En~-:int• Co., Hollanrl, 

:\lich. 
Taylor Instrument Cnrnpanie>, Hochestcr, 

X. Y. 
The Texas Company, Xew York, X. Y. 
Texas Pacific Coal & Oil Co., Xcw York, 

X. Y. 
Thorna,;.:\lorse Airnaft Corp., Buffalo, 

X. Y. 
Thompson Aeronantit-al Corp., Cle\'clarul, 

Ohio. 
Thompson, }. "'alter Co., Xew York, N. Y. 
Thompson 1 'rorlucb, Inc., ( ~lt•\'elanrl, Ohio. 
Thurston Cutting Corp., Xew York, X. \". 
Tirle \Vater Oil Safe, Corp., Xew York, 

:X. Y. 
:':!"'"'·Aircraft (~o~p., <;1_.-rulale, Calif. 
lttan1ne, Inc., l 111011, ~- J, 

Transcontint"ntal Air Tr:.tn~port, Inc., Xcw 
York, X. Y. 

Tra\'cl Air Co., "'i..Jrita, Kan. 
Travel Airways, Inc., Colorado Springs, 

Colo. 
The Travt·ler..; ln ... uranct• Co., 1-[artfonl, 

Conn. 
Twining, F.. S., & Co .. :Xcw York, X. Y. 
Fnitcrl Air Service & Transport Co., I le· 

trait, Mich. 
l'nitc<l Aircmft Exports, Inc., Xew York, 

:X. Y. 
United States Air Lines, Inc., Clcvclarul, 

Ohio. 
U. S. Air Services, \Vashington, D. C. 
U. S. Aviation Unrlcrwriters, Xew York, 

N.Y. 
U. S. Chain & Forging Co., Pittsburgh. 

Pa. 
U. S. Hammered Piston Ring Co., Pater· 

son, N.J. 
United States Rubber Co., Detroit, :\lich. 
Universal Aviation Corp., St. Louis, :\Io. 
Vacuum Oil Co., :Xcw York, X. Y. 
Valentine & Co., Xew York, X. Y. 
Van Schaack Bros. Chemical \Vorks, Chi-

cago, Ill. 
Varney Airlines, Inc., San Francisco, Calif. 
Verville Aircraft Co., Detroit, :\fich. 
Voice of the Sky, Inc., :Xew York, X. Y. 
Voorhees, Sherman P., Elmira, :X. Y. 
Vought, Chance Corp., Long Island City, 

:X. Y. 
\Vaco Aircraft Co., Troy, Ohio. 
\Velch Aircraft Co., Orin. Anderson. Incl. 
"'ellington Sears & Co., New York, N. Y. 
'Westchester Airport Corp., New York, 

N.Y. 
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\\"es te r n A ir E xpr c - . I nc . . Lo- .-\ nnclcs . 
ali i. 

\ \ "c ;er n A,·ia tio n upply o .. Los A ncde :- . 
:tli f. 

\ \ "estern El ec tri c o ., Inc., :\ c w Yo rk, 
:\. Y. 

The \\ ' ichita Fl y ing chool. \\ ' ic h i t:l . Ka n. 
\\"i es, Gco. A . l nc ., Garde n ity , L. L , 

N . Y. 
\ \"-1-L A ir chool, l nc., C:ra nitc ity, 

I II. 
\\"cs tin gho usc El ectr ic & ) I f •. o . ·outh 
. 13 cnd , Ind. 
\\" tin f! honse Lamp o., Hloomficld , ·:-;- . J. 
\\ ' h it e 1 ent a l :\l fg . Co ., .. S., \" ew Yo rk, 

N . \". 

\\ ' h it ma n . larcncc 
Yo rk. \" . Y. 

Sons, J nc. , 

\\"hitt eJ -e ,- ~I fg. Co., l3 r id . cport, Conn. 
\\" iicox, H. F. ! Ae ro naut ics , I nc ., T ulsa, 

kla . 
\\"olf f ly i n ~ St: n ·icc. ~[ o nt ours ,· i ll e , Pa . 
\\" oh·e ri ne Lubricants Co., I nc. , -:\ e w Yo rk, 

\". y_ 
\\"ood e · . pcncc r o.. !eHia nd, O hio . 
\\"right Acro n:n n ical Corpo ration , Pater-

on . \" . J. 
\\"r ight e · E se nw ein . I nc., Buffa lo . ~- Y. 
\\ ' yma n-Go rdon o .. \\' orcc te r , :\Iass . 
\\ " y om i n~ \ i rw:-ty s Corp. , a per, \\"yo. 
Y d lo w ":t b Ain,·cty s, I nc., Des :\I oincs, 

l ow a. 

Associate Members 
A1r Co rps H. c s c n ·c.: ffi cers -A ssoc iati o n . 

Kan sas City, ~l o. 
Akro n Munic ipa l Airpo rt , Ak ron. O hio . 
Am c ric::ut Air ·rra n ~po rt A ssociatio n, Chi­

cago, 111. 
A m e ri can Road 13ui ldc rs ' A ssoc ia ti o n . 

\ Vashing ton D. C. . 
The Asphalt Associa ti on. -:\ cw Yo rk , -:\. \" . 
A v iati o n Conunissio n c..: r, 'l:lre nce ~~- Knox, 

H a rtford , onn. 
n :-t lt im o rt! Assoc i;ui on o f Comm c.: rcc.: . lt alti ­

morc. )I d. 
lh.: :~um nt Ch:~mb c..: r of Comm ert.: c..: , Heau­

m o nt , T e x. 
Hnfbl o i\ luni c ipa l Air port , E a>t H n iT:d o, 

N. Y . 
Cha mber of Comm erce o f Kan ::: as City , 

)[o., .K :lll s:ts C it y. :\ lo . _ 
C hamber o f Comme rce of \'v ar re n, O hio, 

\ Va rren . O hi o . 
Chi c:-t go A ssoc i:-t ti o n of Co mnll.: rcc , ltica go, 

111. 
Chi cago Tr ibune, 1'\c w Y o rk. X. Y. 
C incinn:ni C h ;~m b c r o f Comm c..: rcc, Cin-

c innati. O hio 
C it y of llrow nsvi ll e, T ex .. H row nsvill c, T ex . 
C ity o f Denve r, Colo . . n,·n vc r, Colo. 
C it i· o f i\ [iami , Fl a ._, i\ [iami . Fla. . 
C ity o f Oakla nd, Ca lif , Oak land , Ca li f. 
The C leve land C ha mber of Comm erce. 

Cleve la nd , O hi o. 
n:dl as C ha mber of Comm erce, Dallas , T ex. 
Detro it Boa rd of Co mmerce, D etro it , 1\I ich. 
H o te l Hussmann , E l Paso, T ex. 

H artfo rd C ha mber of ommcr e, H a rtfo rd. 
011 11 . 

Indus tria l Bureau of Columbus, Columbu, 
hi o. 

Jndustri a l Bu r ea u of t he Indus tri a l C lub 
S t. Louis , 't. Louis , M o. ' 

Los A nge les Chamber o f Commerc e, Los 
An f! d es , Ca li f. 

Los A!lgc les Public Libra ry, Los .-\ngeles, 
Ca ltl . 

:\ l ilwauk cc .·\ ssoc iati on o f Comm erce 1\[ il-
wau kcc . \\'i s . ' 

":'\ :-t ti ~ n ::t l ;Iider Assoc iati on, .Inc. , D etroit, 
i\f tch. 

\" a ti onal S taudard Par ts Assoc iatio n, D e­
troit. :\lich. 

C\ cw .Bed ford Board of Commerc e, New 
Bedford. i\ [ass. 

l'hiladelph.ia Cha mhc r o f Comm erce, Phila­
delphia , Pa . 

·rh t! Prov itle nce Cha mhe r of Comm e rce , 
Providence, H.. 1. 

Hoc hes te r Expositi on A ::: s oc iation , l~ och es ­
ter . N . Y . 

Rochc::: tcr ::'\ l'unicip:d A irpo rt, Roc hes te r, 
:-i . Y. 

Springfidd Cham ber of Commerce, Spring­
ftcld , 111 ass. 

Transcontine nt a l Airport o f T oledo Inc. 
Tol edo , Oh io. ' ' 
ti ca Chamber of Connn crcc, Utica , N . y_ 

Wichita Chambe r of Com me rce, \ Vic hit a 
lZ3 1l . I 

\ Vise B ird s, Incorporat ed, D etroit, 1\ [i ch. 

Sustaining Members 
K cs nid Ac ton 
Port er H. Adams 
~- i-\. A ll a ma n 
N ortnan A lld erdi cc 
H. G . A ll en 
James H . Allis~n 
E. E rnest A llwm c 
Andrew D. Althouse 
A. Drew Arend 
E . R Armstrong 
\ V. E . Arthur 
Edwi n T. Asp lun dh 
L. ]\[. Atkinson 
Stuar t F. A u er 
Otto J. Bacler ts~h e r 
Dr. \ Villi a m Ba tl ey 
E . C. Baker 
C ha rl es J. Ba ll 
H . P . Ballou 
H. Barber 
T. Stewa rt Barney 
Leland 1\L Ihum 

R. E . Hauman 
J . B. Beadle 
Dr. Wi lli am G . Beck ers 
Na ta li e B eebe 
Da vic! Beec roft 
l\frs . William B elknap 
A . T. Bell 
Luther K. Bell 
A. Ben-Hara 
H omer C. Bennett 
C harles Edward Be nter , J r. 
Pierre A rnold Bernard 
:\[a j . J ohn Ber ry 
R. H. Berry 
Frank L. Be rt schler 
Tean Biche 
:·\n son A. Bigelow 
llessic E . B ishop 
A. Black 
S he rman \V~ · Blandin 
Harr y H . l3lec 
E lea n or B loomfi eld 

S umn er l\. B lossom 
H . \ V. B lumentha l 
Cha rl es Boettch er , oncl 
J a mes Henry Boles 
Na th an ie l l\L Bowie 
H. C. Boynton 
S. S. B radley 
Pe t er J. Brady 
Paul H. Brattain 
C. H . Brig(!s, 1\l.D. 
\V. F. Bright 
\Vm. \ V. Brincke rhoff 
E . R. B rin er 
Anton F. l3ro tz, Sr. 
C. Gordon B r own 
Charl es B. Brown 
D r. E . Garnsey Brownell 
H . R. Browning 
H. A. Bruno 
1\Trs . Geo. De Forest Brush 
Clare \V. Bunch 
William A. M. Burden 



L. G. Burr, Jr. 
Charles T. Bush 
William E. Byrne 
Sue·Louise Ca!erHiar 
J. Lansing Callan 
A. W. Callies 
Harold Camincz 
(;. M. Campbell 
Gordon G. Campbell 
Eugene Cannava 
B. F. Castle 
Col. Clarence Chamberlin 
Col. IJe F. Chandler 
John B. Chevalier 
Francis C. Ch ichestcr 
C. S. Childs 
E. K. Chisholm 
Col. V. E. Clark 
X. V; Clements 
A. B. Coffman 
\\'alter ,\. Colman 
C. H. Colvin 
Freel H. Colvin 
Charlotte Cecil Cooley 
Frank G. Coon 
Bayard D. Cowan 
E. B. Craft 
Henry ::\[. Crane 
J. II. Cross 
c;Ien H. Curti" 
Chester \V. Cuthell 
I>. E. Dalhey 
Lester A. Damitz 
R. S. Damon 
Ray Davidson 
\\". F. Davidson 
Bessie Davis 
::\fanvcl H. IJavis 
\Vayne Lambert Davis 
L. Ponton IJe Arce 
B. F. Deford 
E<!wan! A. IJenton 
Richard H. Depew, Jr. 
R. Henry IJepew 
Erwin lle Spretter 
!'au! Dewaal 
\Villiam H. IJey 
llan Dice 
F. G. Diffin 
::\fartin Do<lge 
fl. J. Dolan 
Albert \V. I Jold 
John Shearman I )onaldson 
I oscph F. J Joughcrty 
}'. B. Downing 
\V. H. Dunning 
Amelia Earhart 
Perley R. Eaton 
Harold l\f. Eddy 
Abraham Lionel Edis 
H. F. Eggert 
I. \V. Ellen berger 
Robert E. P. Elmer 
F. B. Erickson 
R. E. Espy 
f. A. Eubank 
Edward S. Evans 
Lionel Evans 
::\fartha C. Evans 
Hampton Ewing 
E<!warc! J. Fagen 
Herbert G. Fales 
Sherman l\f. Fairchild 
Tames P. Farnham 
) . R. Fenstermaker 
H. C. Ferguson 
Harry L. Finch 
Earl N. Findley 
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!.conan! Flo 
Robert Foote 
(;erald J. Ford 
:\Iifton X. Forde 
F. H. Frankland 
Kenneth Franzh~·im 
!larry J. Freeman 
\\"illianr F. Frey 
Allen J. Furlow 
\\"illiarn 1'. Gaffrwy 
L. IJ. c;anlnl'f 
f ;crrish (;assaway 
Francis J. (;eng 
Hubert (;iran! 
Leo Godowsky, Jr. 
Leopold C;odowsky· 
T. R. Goldsmith 
Chas. F. (;oob 
c;. D. :\f. Coodwin 
E. X. Cott 
~Tauricc J. Grainger 
Frank ::\!. (;ranger 
Harrison (irccn 
I-1 erhert I~- Cregory 
Fred H. c;rieme 
l'aul F. c;riflin 
Ralph C. (;ross 
H cnry Gum!, Jr. 
.f. ]. (;unther.:-lolrr 
Charles R. Hall 
Randolph F. Hall 
\\'illiarn 1'. Hamann 
\V. C. Hamilton 
Lawrence IJ. Hammond 
Stedman Hanks 
Clarence D. Hanscom 
John IJ. J!anlesty 
John Han!ing, Jr. 
,\, C. Hardy 
Laura II. Harney 
Lucy ::\!. Harrison 
Brent Hart 
H. R. Hart 
S. A. Hartwell, Jr. 
Beckwith Havens 
C. R. Jlays 
Lady James Heath 
Spencer Heath 
John !.. Heckman 
Stanley c\. Hedberg 
..-\111lrew H. Hccrmanc~ 
Cliff Henderson 
\V. C. Herron 
Arthur T. Hewlett, one! 
Charles E. Heywooc! 
J. Edg-ar Hilgendorf 
J. A. Hill 
Thomas Hingsherg­
Hainer Hinshaw 
F. \\' oody Hockaday 
lltrncan Hodges 
\\'. Hodkinson 
Russell Holderman 
L. A. Holman 
Fred I-!olterhoff 
Addison C. Hoof 
If erhert Hoover, Jr. 
Bennett H. I-!orchler 
Leonard S. Horner 
J ..,J..:anclcr I-Iourwich 
c;eorge H. Houston 
I erome C. Hunsaker 
·Henry Arnold Jencks 
Albert Johnson 
Joseph H. Johnson 
Lyman H. Johnson 
P. G. Johnson 
:\I. l\fagruder Jones 

C. L. "Ihrke'' Jordan 
\\'illiarn B. K:wrprath 
Harry K:mtorwitz 
Harry Karcher 
Victoria ::\1. Karp 
IJ:rvid D. Katz 
0. ll. Keller 
\\'. \\'. Kdktt 
c\lbert JL Kello~g 
Fred J. Kellogg 
Cadwallader \\'. K.-I,,·y 
Roher! Kemp 
T. I I. Kennedy 
Sherrill Kent 
II. ,\, Kenyon 
( ;corge Ketchum 
C. E. Kl'ttaing 
C. I{oy Keys 
Lawrence ( ;, King-
l'rof. Alexander Klcmin 
Frederick Knack 
( Jn-ilk II. Kneel! 
lloracc C. Kneer 
Howard C. Knotts 
l"hri>tina :\1. Koehler 
John fl. Kohler 
I !arold KorH!ol f 
Ray Krimrn 
John Ktlt'-"\'crt 
~\giH'W E. 4arsc11 
L. K. l.arst·n 
c;cor~c Law 
Charles !.. !.awranc<· 
lfarold Lee 
\Villiam ll. !.eec!s 
John H. l.ch 
\\'. Laurence I.e l'a~e 
C. Clifton Lewis 
Frederick \V. Lewis 
Ormc Lewis 
I >r. Richard U. Light 
Charles \\"arrcn Lippitt 
Corton Thayer Lippitt 
F. J. Lisman 
Albert 1'. Loening 
(;rover Lol'nin~ 
Fl oyc! J. Logan 
\Villiam I .oos 
( ;eorge i\1. Lon! 
l'hilip R. Lo,·c 
Hans !.ubig 
l.eonard T,udwin 
\\'illiarn 1'. l\!acCracken. Jr. 
Charles ~l:u!dux 
C. \lain 
Ennis H. ~Talletfl• 
\Villiarn 1·1. i\lallon 
L. IL ~fanning 
Mrs. J. Hig~:inson :\lanrrirr~ 
R Jl. l\f arshall 
George E. ::\fartin 
Richan\ C. :\Iartin 
C. H. 1\fatthews, Jr. 
L. C. l\f a tthews 
William H. 1\layo' 
\Villiarn C. l\IcConncll 
Jullian! l\lcDonald 
J. S. ::\Ic Donnell, Jr. 
Joseph H. McEvoy, Jr. 
Marie T. l\fcGrath 
Alexander McKinny 
l'hilip S. l\lcLcan 
Stephen J. 1\fc::\fahon 
<~eorge }. ~~ cade 
Louis G. l\f eister 
Arthur V. Briesen :\Ienken 
A. C. l\Ierriam 
Harwood F. l\Ierril! 



R. H. )ferrill 
\\'illiam E. )[etzgcr 
Danford )Iiiier 
Elam )Iiiier 
Herbert R. )Iiller 
John )filler 
John F. )Iiller 
:'tanle\· II. )[iller 
\\" endell P. )I iller 
William T. )Iiiier 
1'. A. )Iillis 
Charles B. :'>!ills 
Lieut. Herbert II. :'>!ills 
Helen )[. C. :'llitchcll 
Richard :'11. )lock 
\\". Stuart :'lloir 
Paul II. )!oore 
\\'illfred r;. )[oore 
1'. G. B. )!orriss 
!{,•v. John R. )I orrissey 
F. 1.. )lorsc 
A. R. )fo:<lcr 
Lawrence J. )[ ulhearn 
Rosemary F. :'II ullen 
Ector 0. ;\lunn 
:'llarcellus )1. )[unlock 
). J. )!urray 
\\'ilbur 1\ceh· 
(;,•orge X ewfJOI<i 
~idn.ey :\ewhorg 
)!illanl H. Xewton 
\\'. F. Xicholson 
William E. Xoble 
R. II. C. Xoorduyn 
II ra<l for< I X orman, Jr. 
ll. \\' .. Xorris 
:'l!arvilt Xorthrup 
C. R. Xorton 
Robert L. O'Brien 
:O.!aj. Gen. John F. O'Ryan 
E. D. Osborn 
Peter J. O'Tooll! 
Haven n. Page 
Albert F. Pardee 
Tom D. Park 
Charles E. Parker 
J, Brooks B. Parker 
(~us . .:-\. Parsons 
Stanlev Partridge 
Philip ·1-I. Patchin 
R. H. Patchin 
l\laj. Allan Peck 
Lyman H. Peck 
Alexander A. Pedu 
]{. I-I. Pennebaker 
Julius L. l'l!rlt 
C. G. Peterson 
l-Icrman T. Pfenninger 
Stephl!n H. Philbin 
Vance Phillips 
1\laj. Stanley E. Piasecki 
Harold F. Pitcairn 
Ethel M. Plumb 
Kent Pope 
Charles T. Porter 
Adrian L. Potter, Jr. 
Charles \V. Potter 
Peter Powanda 
Clarence 0. Prest 
1. F. Prince 
:-\lexander Procofieff-Seversky 
John Proctor 
E<lwin N. Prugh, Jr. 
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E. A. Putnam 
]. A. Queenie 
\\'ani B. Rag!" 
Arthur K. Ransom 
.-\lbl!rt S. Reed 
E. H. Reed, Jr. 
Carl Reimers 
F. II. Rentschler 
Victor A. Rickard 
]{oy A. Riddle 
Harold H. Robbins 
K. L. Robbins 
!;, H. Robertson 
J. K. Robinson 
<;eorge J. ]{occo 
llanicl Rochford 
H llf:h V. Roden 
I l. \\'. Ro15crs 
C. E. Rolhns 
Beta Rothholz 
Earl Rowland 
Frank H. Russell 
Roy E. Russell 
R. Sanford Saltus 
Herbert C. Sampler 
II. II. Sanford 
\\'. L. Saunders, ~nd 
E. L. Scanlan 
llanicl De R. Scarritt 
E<iwanl C. :'cheide 
E<lwanl Schildhauer 
I. C. Schonhardt 
:-\rthur J. Schmitt 
Harry Schoen 
Howar<l A. Scholle 
Otto Schontz 
\\'illiam Keith Scott 
\\'. Parker Seeley 
L. R. Seidell 
Janet R. Sencer 
L. S. Seymour 
Owen A. Shannon 
Henry Talbot Sharp 
E. R. Shaw 
F. :'11. Shaw 
I l. l\1. Sheaffer 
C. \\'. Short 
Capt. Flo\'fl Showalter 
Ray C. Shrader 
\\". H. Sickinger 
Xorman Siegel 
Bob C. Smalley 
\\'illiam J. Smallwood 
Callaway Smith 
Edf:eworth Smith 
J. Story Smith 
Maj. Sumpter Smith 
\\'illiam Tones Smith 
\\'. \V. Sowden 
Roland I-I. Spaulding 
Lorillard Spencer 
James D. Stein 
S. P. Stevens 
S. S. Stewart 
S. A. Stimpson 
Fowler P. Stone, Jr. 
W. B. Stout 
Paul J. Strobach 
Eugene Sundmark 
Harry T. Tait 
James .-\. Talbot 
). P. Tarbox 
Ralph R. Teetor 

Howard B. Teter 
Robert G. Thach 
Paul Thomas 
!lora B. Thompson 
:'llilton Tibbetts 
G. 1'. Tidmarsh 
Lynn B. Timmerman 
L. G. )!orris Timpson 
Fred .-\. Toombs 
]. T. Trippe 
Hawley Turner 
Horace Burt Tuttle 
\\'illiam l.'llman 
I. :'1!. l'ppercu 
Ralph l'pson 
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:\!aj. Edward :'1!. L'rhand 
Stephen \'alentinc, Jr. 
James \'an Deventcr 
(~. \\'. Vauf(hn 
I. G. \'incent 
Harry \'issering 
\\'alter T. Voege 
Chance )!. \'ought 
Henry \Vacker 
\Vm. H. \\'addington 
Edward I-I. \\"agner 
Franklin L. \\'allace 
\\'illiam J. Wallace 
Capt. Jas. A. \\'alsh 
Kenneth D. \\'alton 
Roswell H. \\'ard 
\\'. \\'. \\'aymack 
Arthur \\' eadock 
J. Griswold \\'ebb 
C. \V. \Vebster 
James )[cB. \Vebstcr 
Howard F. \\' ehrle 
Raymond \\'. \Velch 
Joseph H. \\' enneman 
Garritt \\'est on 
George S. \\'heat 
John E. \\'hit beck 
Ralph \\'. Whitaker 
Ernest :'1!. \\'hite 
Roscoe Whitman, )!.D. 
Reginald \\'. \\'hitncy 
John G. \\'hytlaw 
(~eorge .-\. \\'ies 
:\label \\'alkcr \\'illehrandt 
1'. J. \\'illiams 
H. Ernest \Vilis 
\\'illiam Robert \\'ilson 
.-\. F. \\'inn 
J. ll. Witter 
Benjamin F. \\'oo<l 
E<iwar<l !". \Voorl, ]r 
John Perry \\'ood · · 
lluncan A. \\"oodman 
Harry .-\. \\' oodruff 
Capt. Chas. D. \Voodyatt 
On-ille \\'right 
Theodore P. \\'right 
Benjamin F. \Vyatt 
Frank T. \Vyckoff 
Frank R. Yager 
Foster V. Young 
Jessie G. Young 
\V. C. Young 
\\'alter F. Zeidler 
Lucio L. Zimmer 
Paul G. Zimmermann 
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Growth of Chamber 

The Aeronautical Chamber of Commerce of America, Inc., is the 
national trade association of the aircraft industry. Since its establish­
ment in 192 r to promote the use of aircraft, the Chamber has been 
leading the nation into Hight. It provides the only central organization 
\vhich serves every branch of the gro\\·ing industry, and is unique in 
that it is really a federation of aeronautical intnests. 

The phenomenal expansion of 1929 was reflected 111 the growth of 
the Chamber, which increased its membership under the presidency of 
Frederick B. Rentschler from +56 to 966 during the year. The sec­
tional organization approved by the Board of Governors in 1928 was 
rounded out in 1929 with the formation of the Air Transport Section, 
Distributor-Dealer Section and Finance-Insurance Section, in addition 
to those already existing to serve the interests of Hying schools, com­
mercial airplane manufacturers, mota r manufacturers, airship manu fac­
turers, airport operators and equipment manufacturers, fuel and lubri­
cant manufacturers, accessory and material manufacturers, and aero­
nautical publishers. The activities of the sections are reviewed in rela­
tion to the general story of aviation progress in 1929 throughout the 
preceding chapters. 

AERONAUTICAL EXPOSITIONS CORPORATION 

10 East Fortieth Street, New York 

Officers 
F. R. Rentschler ............................................................ President 
T. C. Hunsaker ........................................................ Yicc-l'rcsidcnt 
Luther K. Bell ............................................................. ~ecretary 
F. J. \Valsh ...................................................... Assistant Treasurer 

Walter H. Beech 
S. S. Bradley 
C. J. llrukner 
C. H. Colvin 
S. 1\f. Fairchild 
E. N. Gott 
Harris 1\f. Hanshue 

Directors 

I. :\I. Uppercu 

Paul Henderson 
J. C. Hunsaker 
C. L. Lawrance 
R. 0. Mon&an 
H. F. Pitcairn 
F. B. Rentschler 
F. H. Russell 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 
300 Madison Avenue, New York, N. Y. 

Officers 
President .................•......................... Frank H. Russell 
Vice·Presitlcnt ...•.................................. . ) . Don Alexander 
Vice·l'resitlcnt ....................................... Harris ~I. Hanshue 
Treasurer ........................................... E. S. Evans 
Secretary ........................................... \\'alter C. Da,·is 
( ;cneral :\!anagcr .................................... S. S. Bradley 
l>irector of i'aknts Hc,carch ......•................... John A. Sanborn 

J. Don Alexander 
\\'alter c. na,·is 

Directors 
E. S. Evans 
Harris )!. llanshuc 
Chance ~!. \' ou~ht 

Frank H. Russell 
Lloyd Stearman 
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. T_he )hxt.:FACTl'RER' AIR.CR_.\FT ~\s::oCJ,\TIOx, Ix.c., ~rganized in July, 191;, had for 
1ts pnn1a.ry purpose, the adnun1stratton of a cro:-s·hccnstng agrcetnent between manufar­
tltrers of airplanes owning a large group of patents, including those covering the ba ... ic 
\\''riE!ht and Curtiss inventions. ~, 

The Cross-License Agreement of July :4, 191;, was available to any r<'spoibible 
tnanufacturcr of airplanes, anfl und('r it about 19,ooo pl:1nes were manufactured and 
licensed. During the latter part of 19:8, howe,•cr, the Agreement was revised to mcd 
the needs of makers of cotnmercial aiq1lancs, and it was superseded bv -.The . .Atnetulcd 
Cross·Liccnsc Agreem,•nt of !lee. 31, 19~8." · 

• Th~ latter (as printed in full in the 1929 Ai!craft Y car nook) w.as appro,·ed by the 
\\-ar, :\a,-y and Cotnmercc Dc\)artment,:.; of the <.n,·ernmc~lt, and dur.tng the year it ha~ 
been accepted hy a large num •er of airplane manufaetunng compames. The \Var and 
Xa,·y Departments hav,- also contracte<l with the A>sociation for a Special License on 
the san1e terms of rovalt,· a~ accorded to tncmlwr:' of th~.' .. -\~sociation. 

The A~cnrkd Agreement also prov~dc,; for the cr?"·liccnsin>:: of. future airplane 
patents acqt11rcd l~r mcmla-rs, upon royaltte~ tn he d~tcrnuncd hy ariHtratJOn. /H the end 
of 1909, a total ot nearly 4oo patents co,·enng practtcally all _fcatu_res of the airplane art, 
h:ul hccome emhracL·d in the Agreement and suhject to cros.s-ltccnstng to all members a.nd 
the c;ovcrnnlcnt. 

The Association has a Patent Research J)i,·i,;ion for the purpose of assisting members 
in patent matters and from which information ran lw ohtainerl regarding all airplane patents. 

Licenses unclcr the p:1tcnts inr1ucled in the Agreement haxc been applied for, or 
issued, to the following: 

"\cromarine l'lanc & ~lotor Co. Inc., Kcr· Lockhcc•l Aircraft Corp., Burbank Calif 
port, X. J. ' Loc_nin~ .. Aerot~autjcal Engineerin'g Co~p., 

Alexander Industri<'>, Inc., Colora<lo Springs, :\ ew \ ork, ::-<. \ · 
Colo. Glenn L. Martin Co., Baltimore, ~!d. 

Alliance. Aircraft Corp., Alliance, Ohio :\lcrcury Aircraft, Inc., Hammondsport,)J, Y. 
Bach Aircraft Co,, Inc., Van Xuys, Calif. :\a\')" Department, \\"ashington, D. C. 
Boeing Airplane Co., ~cattle, \\"ash. :'\ cw Standard Aircraft Corp., Paterson, K. T. 
Breese Aircraft Corp., Portland, Ore. Packard ~rotor Car Co., lletroit, :\rich. • 
Huh! Aircraft Co., ~larysvilk, 1\fich. Pitcairn _Aircraft, Inc., Philadelphia, Pa. 
Butler Aircr:tft Corp., Kansas City 1\fo. l{yan Aircraft Corp., St. Louis Countv, 
Cc~sna .Aircraft Co., \\'ichita, Kan'. An~lum, 1\lo. · 
Command-Aire. Inc., Little Rock Ark. Sikor;ky '~viation Corp;, Bridgeport, Conn. 
t~ons.olidatecl Aircraft Corp., Huff~ to, K. Y. ~partan Atrcraft Co., 1 ulsa, Okla. 
l urttss Aeroplane & ~[otor Co., Inc., Gar- ~tt:arman Aircraft Co., \Vichita, Kan . 

• len City, L. I. ~turtevant Aeroplane Co., Hyde Park, llos-
Curtiss-Caproni Corp., Haltimorc, ~fcl. ton, i\!ass. 
Curtiss Engineering Corp., Garden City, L. I. Swallow Airplane Co., \Vichita, Kan 
Curtiss-Rohert.'<Jn Airplane i\1 fg. Corp., St. Szekely Aircr:tft & Engine Co., H~llancl, 

Louis County, Anglum, 1\fo. :\lich. 
Davis Aircraft Corp., Richmond, Ind. Thomas-Morse Aircraft Corp., Buffalo X y 
Dayton-\Vright Corp., New York, N.Y. Transcontinental Air Transport, New'Y~rk. 
Douglas Aircraft Co., J nc., Santa Monica, N Y ' 

Calif. Tr:1~cl .Air Company, Wichita, Kan. 
G. Elias & Hro., Inc., Huff:tlo, N. Y. Vikinl'!" Flying Tioat Co., Shelton Ave., Kew 
Fleet Aircraft, Inc., Tiuffalo, N. Y. Ha,·en. Conn. 
Hamilton f~Ictalplanc Co.~ Milwau~ce, \Vis. Chance Vought Corp., Long Island City, 
Ireland A1rcraft Corp., (.arden C1ty, L. I. ::-1. Y. 
Keystone _Aircraft Corp., Bristol, Pa. \\'ar D<'partmcnt, \Yashingtou, D. C. 
Lenert Aircraft Co., Pentwater, Mich. \\'right Aeronautical Corp., Paterson, N. J, 

In addition to the companies listed above, the following, having ceased to manufac· 
ture airplanes, have withdrawn from the Association: Burgess Co., i\Iarblehead Mass.· 
Engle Aircraft Corp., Niles, Ohio; Fisher Body Corp., Detroit, Mich.; Gallaudet 'Aircraft 
Corp., East Greenwich, R. I.; L.\V.F. Engineering Co., Inc., College Point, L. l.; Spring­
field Aircraft Corp., Springfield, Mass.; St. Louis Aircraft Corp., St. Louis, Mo.; Standard 
Aero Corp., Plainfield, N. J.; Standard Aircraft Corp., Elizabeth, N. J.; and \\'est Vir· 
ginia Aircraft Corp., Wheeling, W. Va. 



494 AIRCRAFT YEAR BOOK 

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 West 39th St., New York, N. Y. 

Edward P. \Varner ..............••....••..................•..•............. President 
Chance :IL Vought. ..........•..•......•.............................•. \'ice·l'rcsi<lent 

(Representing Aircraft Engineering) 
Bruce G. Leighton ...........•.•....................................... \"ice·l'resident 

(Representing Aircraft Engine Engineering) 
0. C. Trieber ..•...•........•...........•....•..........•..........••.. \"ice·l'rcsident 

(Representing Diesel Engine Engineering) 
Arthur J. Scaife ......•..•.••............••............................ Vice·l'resi<lcnt 

(Representing Motor Truck and :llotor Coach Engineering) 
George L. McCain ........•.•............•........•.•................... Vice· President 

(Representing- Passenger Car Engineering) 
\\"illiam N. Davis ...................................................... Vice·l'residcnt 

(Representing Passenger Car Body Engineering) 
John Younger •..............................................•.....••.. Vice· President 

(Representing l'roduction Engineering) 
F. C. Horner .......................................•....•............. Vice· President 

(Representing Tran~portation ancl ~laintcnancc Engineering) 
C. ll. \Vhittclsey, Jr ...........................................•..•.......•. Treasurer 
Coker F. Clarkson ..................................... Secretary and (;eneral :Manager 

Members of the Council for 1930 
\V. T. Fishleigh 
0. A. Parker 
James A. l\Ioyer 

Ralph Tector 
Frederick K. Glynn 

. Arthur \V. S. Herrington c. B. \Vhittclsey, Jr. 

Professional Activities Committee 
Aircraft Com.mittee .•. ·.• •...•....•...••................ ,.Chance ]\f. Vought, Chairman 
Aircraft Engine Comnuttee ........••.............•... ,.,.,., B. G. Leighton, Chairman 

Professional Activities Staff Committee 
C. B. Veal ............... · .. · .............. Passenger Cars Diesel Engines Chairman 
A. J. Underwood ........................................ Aircraft and Aircr;ft Engines 
C. B. \Vhittelsey, Jr ............................................ Passenger Car Bodies 
R. S. Burnett.. Production, Motor Coach and Motor Truck, Transportation and Maintenance 

Sections of the Society 
Buffalo Section ... · .. · • ...... • ............................... Gustaf Carvelli, Chairman 
Canadian Section ........ · ............•....................... R. H. Combs, Chairman 
Chicago Section .............................................. D. P. Barnard, Chairman 

(Aeronautic Division) 
Cleveland Section ..•......................................... \V. E. England, Chairman 
Dayton Section .. ·· .. · ..............•..•..................... F. \V. Heckert, Chairman 
Detroit Section .•........................................... L. Clayton Hill, Chairman 

(Aeronautic Division) 
Indiana Section ........................................••..... Bert Dingley, Chairman 
Metropolitan Section .....................................•. George A. Round, Chairman 

(Aeronautic Division) 
Milwaukee Section .......................•................ A. C. \Vollensak, Chairman 
New England Section ..•..............•....................... \V. 1\f. Clark, Chairman 
Northern California Section .............•...........• , ..... H. L. Hirschler, Chairman 
Northwest Section ......................................... Robert S. Taylor, Chairman 
Pennsylvania Section ............................................. D. Risley, Chairman 
Pittsburgh Section ................................ Nils G. Bjorck, Chairman (pro tem) 
Southern California Section ..........••..............• \Villiam H. Fairbanks, Chairman 

(Aeronautic Division) 
St. Louis Section ....•......•.................... \V. L. Dempsey, Chairman (pro tern) 
\Vashington Section ........................................... E. S. Pardoe, Chairman 
\Vichita Section .••.••.. , •• ,, ..... , , •.•.....•.•..•... , •.• , .• , . , .. Mac Short, Chairman 



APPENDIX 495 

NATIONAL AERONAUTICAL ASSOCIATION OF U. S. A., INC. 
National Headquarters, 910 Seventeenth St., N. W., Washington, D. C. 

. Repr~sentati\"e in L·. S. A. of the F~dcration Acronautiquc Internationale 
Htram Btngham ..•.............•.............••........•..•..•..•. President 
Roscoe_ V?.ughan .............................................. Vice-President 
John 1·. \ tctory ...............................................•.••. Treasurer 
I~. E. ~[cllanel_cl ....•...•.....•..................................... Secretary 
I· redcnck H. ::'\ eely ...........•........•....•................ General :\[anager 

Advisory Board 
lion. F. Truhcc Da,·ison, Assistant Secrctan· of \\"ar 
Hon. Da'"id S. Ingalls, Assistant Secretary of the ::\"a,·y 
lion. Clarence :\L Young. Assistant Secretary of Commerce 
Hon. \\". Jr\"ing Glo\"er, Second Assistant Postmaster General 
Rear Admiral \Villiam A. :\[offctt. Chief, Bureau of Aeronautics 
:\[aj. Gen. James E. Fechct, Chief of Army Air Corps 
Jlr./.oseph S. Ames, Chairman. ::\"ational Ad\"isory Committee for Aeronautics 
l'ro . Charles F. :\[an·in, Chief, t:. S. \\"eather l~ureau 
Col. Charles A. Lindbergh 
Ambassador Harry F. Guggenheim 
:\[iss Amelia Earhart 

Governors-at-Large 
On·ille \\'right 

l.o<lfrcy L. Cabot 
Porta Adams 

\\"m. P. i\!acCracken, Jr. 
llcnjamin F. Castle 

Governors 
IIaytlen Brooks .•...•..•.....•.. Alabama 
Claude C. lbmsay .........•....... Alaska 
\\"illiam G. Herron .•...••....••.• Arizona 
Felix G. Smart, Jr .....•..•..•... Arkansas 
Harry H. \\"etzcl. .......•..•••. California 
J. Don Alexander .•...•......... Colorado 
L. S. Horner ..•...•......•... Connecticut 
Henry B. du Pont. ••..•.••..... Delaware 
Geo. \V. Lewis .....•.• District of Columbia 
Lewis Se\"ier .....••.••....•..•..• Florida 
Henderson Hallman .••.•...••.•.• Georgia 
\\'alter F. Dillingham ...•.•.•...••. Hawaii 
Cyril C. Thompson ....•.••.....•... Idaho 
\\'illiam P. :\[cFarland ..•.•...•.... Illinois 
Richard F. Taylor ....••.•..••...• Indiana 
E. B. Van Ordstrand ..••.••.••.•.... Iowa 
A. E. 1\[crriam .•.......•.•....•..• Kansas 
A. H. Bowman ........•.•.••.... Kentucky 
Crawford Ellis ....•...•..•••.•• Louisiana 
\V. H. Gannett. •..•....••••..•.... 1\[;,ine 
Glenn L. ::\Iartin .......•........ :\faryland 
Thco. G. Holcombe ..•.••..• 1\Iassachusetts 
Ray Cooper ........•......•.•.. Michigan 
Stanley Partridge ..•......•.•• 1\Iinncsota 

:\[organ :\[. F errcll. .......••••. 1\Iississippi 
Harry Block •...•.....•.••..•..• Missouri 
H. 0. Dell ..•••......•.......... 1\Iontana 
Gould Dietz ..•....•..•••.....•• ::\"ebra.ska 
Halsey Edgerton .•...•... ::\"ew Hampshire 
Char_les L. Lawrance ..•..••.•. -?'ew Jersey 
Edwm D. Lyon .••...•...••... :1\ ew :Mexico 
H. Ralph Badger .•..........••. ~ew York 
Georg.: A. Bartlett ..•...••........ X evada 
Lloyd 0. Yost. .•..•.•..... ::\"orth Carolina 
Floyd J. Logan ..•...••.••...••...... Ohio 
:\[. H. Kotzebue .......••...•.•. Oklahoma 
R~tssell H. Lawson .....•...•.•.... Oregon 
\\ .. Lauren~e Sau!tders, 2d .... Pennsyl\"ania 
Elhott \\'lute Spnngs .....•. South Carolina 
Charles S. 1\[cDonald ........ South Dakota 
Horace K. Houston .........•••. Tennessee 
J, \V. Beretta ...................... Texas 
Edward R. S!tarp ....••......••.. Virginia 
Garfield H. 1\It!ler ..•.•..•.......• Vermont 
Thomas D. Sttmson ....••..... \Vashington 
Peter Boyd ..• · ••....•...•. \Vest Virginia 
Stuart F. Auer ..•.............. \\'iscousin 
George \V. Scales ..•....••.•.•.. \Vyoming 

Contest Committee 

Orville 

Porter Adams 
Ray Cooper 
\Vm. E. Gillmore 

\\'right Chairnnn Geo. \V. Lewis, 
' Luke Christopher, Secretary 

F. P. Lahm l{ufus Pilcher 
A. D. Lambert Tohn H. Towers 
Glenn L. Martin Edward P. \Varner 

Vice-Chairman 

Clarence 1\I. Young 
Carl F. Schory 

Purpose of National Aeronautic Association 
The purpose of the National Aeronautic Associ~tion is to foster the. development of 

aeronautics in all its phases, to further the economtc welfare. of the nahon through the 
application of aircraft in business, and to further the natiOnal defense through the 
application of aircraft for military purposes. 

The N. A. A., since its organization in 19~2, has a~opted a course leading to this 
goal which includes the establishment of chapters and a~hated aero clubs throughout the 
country; the conduct, supervision, and sanctioning o~ atrcraf~ contests, races, anc;l other 
aerial competitions; through the establishment of pnvate flymg dubs, and through the 
work of its members individually. 

The Association has close to 200 chapters throughout the United States, all of 
which are endeavoring to ]>ring about a b_etter understanc~it;g: on the part. of the public, 
of the science and professiOn of aeronauhcs, and tl:e acttvthes are coordmated through 
a central body located in 'Vashington, known as Nattonal Headquarters. The Association 
also publishes a magazine exclusively for the membership and is received by the members 
as part of their dues. 
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THE DANIEL GUGGENHEIM FUND FOR THE PROMOTION 
OF AERONAUTICS, Inc. 

598 Madison Ave., New York 

Officers 
1IAHRY F. c;ct;GE~HEDf, Presidl'nt 
E~roHY ~. LA~n. \·ice-l'rc:sident 
J. \\'. ~I II.I.EH, :;ecretary 

Trustees 
11. I. Cone 
F. -Trubec Davison 
\V. F. Durand 
Charles A. Lindbergh 

A. A. :llichclson 
i{ohert A. :\lillibn 
llwight \\'. :\lorrow 
Elihu Root, Jr. 

John IJ. Ryan 
( Jrvillc \\'right 
Emory S. l.:uul 
Harry F. t;uggt•nheint 

CHAIRMEN AVIATION COMMITTEES 

The following is a list of Chairmen of the Aviation Committees of ChamlH·rs of 
Commerce throughout the United States compiled for the .tlir<nrft }",.,,. Hook hy the 
Aeronautical Cham her of Commerce of A lllt.'fic~, 1 nc. 

ALABAMA 
Anniston-United Chamber of Cmnmcrcc, 

W. \V. Robinson. 

ARIZONA 
Douglas-Chamber of Commerce an•l 

Mines, C. C. McBride. 
Flagstaff-Chamber of Commerce, C. T. 

Pulliam. 
Mesa-District Chamber of Commerce, 

Harold Harris. 
Tucson-Chamber of Commerce, II. II. 

Holbert. 

ARKANSAS 
Fayettevili~Chambcr of Co mm c r c e, 

Morgan :McMichael. 
Hot Springs-Chamber of Commerce, 

Fred N. Rix. 
Little Rock-Chamber nf Commerce, 

John Eakin. 

CALIFORNIA 
Berkeley-Chamber of Commerce, A. \V. 

Elkin ton. 
Brawley-Chamber of Comm,·rce, l'eter 

]. Schartz. 
Calexico--Chamber of Commerce, Randall 

I Ienders<Jil. 
El Centro-Chamber of Commerce, Roy 

H. Womack. 
Fresno-County Chamber of Commerce 

E. G. Hughson. ' 
Marysviii~Yuba County Chamber of 

Commerce, Roy Bostic. 
Modesto-Chamber of Commerce, Nor· 

man West. 
Oakland-Chamber of Commerce, Frank 

Jackson. 
Palo Alto-Chamber of Commerce, Frank 

J. Hoge. 
Petaluma-Chamber of Commerce, Paul 

Sales. 
Pomona-Chamber of Commerce, C. S. 

Vanderbeck. 
Re,ddin_g-Chamber ,f Commerce, Lyle D. 

Sarvis. 
Richmond-Chamber of Commerce, T. l\1. 

Carlson. 
Riverside-Chamber of Commerce, J. 

Harold Wilson. 

Sacramento-Chamber of Commerc~. 
I lcnry Spring. 

San Diego-Chamber of Commerce, 
Thomas F. Bomar. 

Santa Rosa-Chamber of Commerce, Geu. 
Proctor. 

Stockton-Chamber of Commerce, Ottu 
E. Sandman. 

Ventura-Chamber of Commerce, Carter 
Camp. 

COLORADO 
Durango-Chamber of Commerce, \\'al· 

lace G. Mollette. 
Grand Junction-Chamber of Commerce, 

John C. Page. 
Trinidad-Las Animas County Chamber 

of Commerce, T. C. Likins. 

CONNECTICUT 
Danbury-Chamber of Conunncc, Arthur 

E. Twcecly. 
Norwich-Chamh<'r of ComnH·t·ce, \Valter 

F. Lester. 

DISTRICT OF COLUMBIA 
Washington-Chan1hcr of Contntcrct•, 

Lie•.tt. \\'alter Hinton. 

DELAWARE 
Wilmington-Chatnhcr nf Co 111111 e r c e, 

James R. Morford. 

FLORIDA 
DeLand-Chamber of Commerce, Clifford 

Botts. 
Fort Meyers-Chan1her of Commerce, 

Hugh Mauck. 
Fort Pierc~Chamhcr of Commerce, T. 

H. Banes. 
Ocala-Marion County Chamber of Com· 

merce, George MacKay. 
Orlando-Chamber of Commerce, E. C. 

Nilson. 
Sarasota-County Chamber of Commerce, 

Frank Redd. 
Tallahasse~Chamber of Commerce, \\'m. 

Galt. 
Tampa-Chamber of Commerce, Geo. J\[. 

Osborn. 
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West Palm Beach-G r ea ter P a lm B each 
h::unbe r of omme r ce . \\ 'a ldo E. 

Thompson. 

GEORGIA 
Athens- h::unl c r of Commerce, ?>L Tut­

\\li le r. 
Atlanta -Ch::unbe r o f Co mm e r ce. G. C. 

Bo wde n. 
Au g usta-Ch a mbe r of Co mm e r ce, J . 

Bo t hwc ll L ee . 
Macon- h a mi cr o f Comm e r ce, D a n a II. 

Ada m s . 

IDAHO 
Boi se- C h a mbe r of Co mm e rce , co tt An­

d e r ,on. 
Caldw ell- h a mber o f C rnm e rc e , Fra nk 

D. Ho b crts. 
Ida ho Falls-Cha m be r of Comm " rce , J oe 

Mor le v 
M~scow'_:_ h a mb e r o f Commerce , lllaj o r 

f-r a nci s Ful le r. 
Sandpoint-Cha mber o f Commerce , P h il 

\\' i II i. 
Twin F a lls-Chamb e r of Comm e rce . T. 

F. \\'i lkin s. 

ILLINOIS 
AUI·ora-Chamb cr o f Co mm er ce , D. P. 

Frazi e r. 
Blooinington-.~.\ ssoc iat i on of Co mtn e rcc, 

H . K. H o b li t. 
Canton-Ch a mbe r of Co mm e rce , \ V . P. 

R ich e rt. 
Champa ig n- Chamber o f Co mm e rce, Go r­

d o n B il d e r ba ck. 
Dixon-Chatnbcr o f Comtn ercc, Hobe rt 

. t e rl in g. 
Kankakec-Cita tnb e r o f ·Co m nl c rcc, An ker 

. J e n sen. 
K ewanee-Ch a mbe r o f Co mm e rce, A. J. 

Ande r son. 
LaSa lle-Ch a mhc t· of Comm erce, \ V:dt e r 

Dun c3 n . 
Lincoln-Ch amber o f Co mm e r ce . F loy d 

A . Pace. 
Monmouth-Ch a m be r o f Co mm e rc e, J a m es 

\V. Sco tt. 
Peoria-.~..\ ssoc i ation of Conl tnercc, Eli:dta 

l\ [ o r ga n . 
Sprin g field- Ch a m be r o f Comm er ce , H. 

B. Barth o lf. 
Streator-Ch a tnb e t· o f Cotn n1 e rcc , \ Vm. 

:\nth o 11y . 
Syca more--Ch :un b c r o f Co nun c rce, Frank 

D ea n. 

INDIANA 
Elkhat·t-Ch amber o f Comm e r ce, A. H. 

Bea rd sley . 
Goshen- Chambe r of Com m e r ce , Ru s se ll 

Neff. 
Hat·tford City-Cha m ber o f Co mm e r ce. 

T. M. Parker. 
Huntington-Ch a mbe r of Commerce, \ Vi n 

Runyan. 
Kokomo-Chamb er o f Comm e r ce, F. C. 

P ennell. 
La Porte-Chambe r o f Comm erce, F . R. 

Liddell. 
Madison-Ch a mber of Comm e rce , I-I. H. 

Cope. 
Michigan City-Cha mbe r o f Com m e r ce , 

Art \~l o l ff. 
Mishawaka-C h amh c r o f Co mm e r ce, 

G eorge C. Miller. 
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Muncie- ham ber of Cornrn e rce , Frank 
:\ _ R eed. 

Peru-Chamber of Commerce, O sca r 
Ea s t e r. 

Shelbyville-Chamber of Co mmerc e , Leo 
Gutting. 

IOWA 
Clarinda- hambe r o f Com m e r ce, \ V . G. 

D u nn. 
Clinton-Cha m ber of Commerce, F . \ V . 

Gobble. 
D es Moines-Ch ambe r of Comm e r ce, 

Ed w. 0' D e a. 
Fort Dodge-Ch a m ber of Co mm e rce , \\. 

U. wa n c y . 
Iowa City-Chamber of Commerce, Carl 

one. 
K eokuk-C h a mbe r of Com m er ce, \ V. A. 

Loga n . 
Marshalltown-Chamber of Co mm e r ce . 

Dr. G. E. H e rm cnce. 
M a son City-Ch ambe r of Comm e r ce, \ V. 

E a rl H a ll. 
Muscatine--Chambe r of Conun e rce , S . G. 

te in. 
Newton-Ch ambe r of Commer ce, J ohn 

\ Varburton. 
Oskaloosa- Ch a mbe r o f Comme r ce, D . H . 

La 111 bers o n. 
Shenandoah- hamb cr of Comme r ce, L. 

L. Hunt e r . 
Sioux City-Ch a mbe r of Commerce, R ya l 

:\I ill e r. 

KANSAS 
Abilene--Chamber of Co mm erce, G. \ V. 

H.ccs . 
Arkansas City-Cha m ber of Comm er ce, 

\V. C. R obin so n, Jr . 
Coffeyville-Chambe r of Commerc e, 

D o u g la s B r own . 
Holton- Jack s on Co unt y Ch ambe r of 

Commerce , R oy M e t zk e r. 
Horton-Chambe r of Com m erce , \V. L. 

P hi ITe r. 
Hutchinson-Ch ambe r of Comm erce, R. 

G .. trec t c r. 
lola-Chan\ her of Co m n1 e rce , \ Tic to r 

Kirk. 
Kansas City-Chambe r of Commerce, Dr. 

C. C. N esselrod c . 
McPh erson-Ch ambe r o f Co mmerce, Ray 

Wri g ht. 
Olathe--Ch a mber of Commerce, H. E. 

Julian. 
Ottawa-Ch amb er of Comme rce, R. \V. 

·Mit che ll. 
Parsons-Chamber of Commerce, \ <\layne 

E. Burnette. 
Pittsburgh-Chamb er of Comm erce, L. 

M. A tkin son. 
Salina-Chamber of Commerce, A. \ V. 

Dod ge. 
Topeka-Chambe r of Commerce , J. R. 

Burrow, Jr. 
Wichita-Chamb er of Commerce, M a r­

ce llu s M. Murdock. 

KENTUCKY 
Harrodsbm·g- M e rc e r Chamber of Com­

m er ce, B . F. Norfleet. 
H ~pkinsville-Ch :.unbe r of Comm er-ce , Erl 

L. \~l eathe rs. 
Lexington-Board of Comme r ce, J es se 

0. C reech. 
Owensboro-Chamb er of C01;; m e rce, \ V . 

D. Haley. 
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LOUISIANA 
Abbeville-Vermilion Chamber of Com· 

mercc, C. \V. Howard 
Alexandria-Chamber of Commerce, C. 

\V. Kellam. 
Baton Rouge-Chamhcr of Commerce, 

J o,;. Gebelin. 
Lafayette-Chamhe1· of Commerce, H. E. 

Chaplin. 
Mansfield-Chamber of Commerce, T. H. 

Herndon, Jr. 
Monroe-Chamber of Commerce, Travis 

Oliver. 
Shreveport-Chamber of Commerce, D. 

\\'. Spurlock. 

MAINE 
Biddeford-Chamber of Commerce, Cecil 

F. Clark. 
Lewiston-Chambcr of Commerce, Capt. 

J. 0. Fisher. 
Portland-Chamber of Commerce, Philip,; 

M. l'ayson. 

MASSACHUSETTS 
Beverly-Chamher of Commerce, Rohert 

Rohertson. 
Boston-Chamber of Commerce, Jame" 

D. Brennan. 
Gardner-Chamber of Commcrce, Chas. 

H. Hartshorn. 
Great Barrington-Chamber of Com· 

mercc, R. K. \Vheeler. 
Lowell-Chamber of Commerce, \\1altcr 

W. Wilson. 
Northampton-Chamber of Commerce, 

Norman E. Horn. 
Springfield-Chamber of Commerce, An· 

drew B. \V allacc. 
Turners Falls-Chamber of Commerce, 

C. F. Mosher. 
Westfield-Chamber of Commerce, L. :\[. 

Fuller. 

MICHIGAN 
Battle Creek-Chamber of Commerce, E. 

H. McKay. 
Bay City-Chamber of Commerce, May­

nard L. Smith. 
Bessemer-Chamber of Commerce, Con· 

rad Velin. 
Grand Rapids-Association of Commerce, 

F. F. Wood. 
Jackson-Chamber of Commerce, S. M. 

Schram. 
Kalamazoo-Chamber of Com m c r c e, 

Claude Carney. 
Menominee-Chamber of Commerce, Sey­

mour Justema. 
Monroe-Industrial Commission, John 

Weisel. 
Mount Clemens-Board of Commerce, A. 

Wayne Brown. 
Munising-Development Club, 0. E. 

Brown. 
Muskegon-Greater Muskegon Chamber 

of Commerce, C. E. Johnson. 
Pontiac-Board of Commerce, Judge 

Glenn C. Gillespie. 
Saginaw-Junior Board of Commerce, 

Waldo H. Neumann. 
St. Joseph-Chamber of Commerce, John 

M. Fay, Sr. 
Sault Ste. Marie-Chamber of Commerce, 

Louis F. Levin. 
South Haven-Chamber of Commerce, 

T. P. McKinnine. 

Traverse City-Chamber oi Commerce, 
J. T. :\1illikcn. 

Wyandotte--lloar•l oi Commerce, Arthur 
1~. Baisley. 

MINNESOTA 
Crockston-Chamber of Comm<·rce, Ralph 

Lycan. 
Fairmont-Chamber of Commerc<•, Arthur 

l~incn. 
Faribault-Chamber of Commerce, F. II. 

Klemcr. 
Mankato-Chamber of Commerce, :\1. E. 

Bowen. 
Minneapolis-Civic and Commerce Asso· 

ciation, Stanley Partridge. 
Saint Paui-A,;socia tion of Commerce, 

Julius I.. l'erlt. 
Virginia-Chamber of Commerce, \\". \\'. 

Reinfcld. 

MISSISSIPPI 
Aberdeen-Chamber of Commcrce, C. C. 

IJay. 
Clarksdale-Chamber of Co 111 111 e r c c, 

t;t.'t•rgc Sugg. 
Gulfport-Chamber of Commerce, J. Bee· 

111an. 
Jackson-Chamber of Commerce, jo,cph 

II. :\1orri,;. 
Laurel-Chamber of Commerce, H. T. 

Smallwood. 
Meridian-Chamber of Commerce, Karl 

Brittain. 
Yazoo City-Chamber of Commerce, J. 

\V. \Voolwine. 

MISSOURI 
Boonville--Chamber of Commerce, G. \V. 

Sombart. 
Cape Girardeau-Chamber of Commerce, 

Julian Friant. 
Chillicothe--Chamber of Commerce, Burt 

V. Gill. 
Columbia-Chamber of Commerce, L. M. 

Price. 
Fulton-Chamber of Commerce, \Valdo 

F. Smith. 
Jefferson City-Chamber of Commerce, 

A. Linxwiler. 
Kansas City-Chamher of Commerce, 

Roy Godsey. 
Marshall-Chamber of Commerce, Geo. 

T. Duggins. 
Sedalia-Chamber of Commerce, David 

H. Powell. 
Springfield-Chamber of Commerce, Jack 

Cooper. 

MONTANA 
Billings-Commercial Club, H. E. Reck· 

arc!. 
Bozeman-Chamber of Commerce, E. E. 

McMahon. 
Havre--Chamber of Commerce, Dr. A. A. 

Husser. 
Helena-Chamber of Commerce, Fred B. 

Sheriff. 
Kalispell-Chamber of Commerce, "\V. H. 

n~tty. 
Miles City-Chamber of Commerce, E. B. 

Winters. 
Missoula-Chamber of Commerce, H. 0. 

Bell. 

NEBRASKA 
Kearney-Chamber of Commerce, Guy 

N. Henninger. 
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Nebraska City-Chamber of Commerce, 
Ted Holmberg. 

NEW HAMPSHIRE 
Manchester-Chamber of Commerce, ll. 

F. \\"orccster. 

NEW JERSEY 
Cape May-l"oun!y Chamber of Com· 

mercc, Harry 1•. Grea\·es. 
East Orange-Chamber of Commerce and 

Ci,·ics of the Oranges and :\laplewood, 
A. \\". Almquist. 

Hackensack-Bergen County Chamber of 
Commerce, Chas. L. Lawrance. 

Newark-Chamber of Commerce, Dean 
Allen R. Callimore. 

Newton-Board of Trade: Harvey S. 
Hopkins. 

Trenton-Chamber of Commerce, S. Les· 
lie Tattersall. 

Union City-Chamber of Commerce, Fred 
L. \\'ehrhan. 

NEW MEXICO 
Albuquerque-Chamber of Commerce, 

Cl)·de Tingler. 
Carlsbad-Chamber of Commerce, Dr. F. 

F. Doepp. 
Clovis-Chamber of Commerce, \\". H. 

Bowman. 
Roswell-Chamber of Commerce, R. L. 

:\[alone. 
Santa Fe-Chamber of Commerce, 0. S. 

Emblem. 

NEW YORK 
Albany-Chamber of Commerce, H. 

Robert Hughes. 
Amsterdam-Chamber of Commerce, 

Amos A. Strobcck. 
Buffalo--Chamber of Commerce, \Vm. T. 

Jebb. 
Catskill-Chamber of Commerce, \\". I. 

Van Dusen. 
Canting-Chamber of Commerce, Lloyd 

D. SJ}rague. 
Cortland-Chamber of Commerce, John 

S. 1\laxson. 
Flushing-Flushing United Association, 

Eugene L. Sullivan. 
Glens Falls-CIt a m b e r of Commerce, 

George S. Jamison. 
Honteii-Chamber of Commerce, Howard 

P. Babcock. 
Huntington-C h a m b e r of Commerce, 

Arnold F. Sammis. 
Long Island City-Chamber of Com· 

merce, Cord Meyer. 
New York-Chamber of Commerce of 

State of New York, Sherman Fairchild. 
Newburgh-Chamber of Commerce, Au· 

gustus W. Bennet. 
Norwich-Chamber of Commerce, \Var­

ren E. Eaton. 
Olean-Chamber of Commerce, R. 1\L 

Forbes. 
Oneonta-Chamber of Commerce, Daniel 

Franklin. 
Plattsburg-Chamber of Commerce, H. 

P. Mason. 
Rochester-Chamber of Commerce, Roger 

D. DeWolf. 
Schenectady-Chamber of Commerce, A. 

R. Stevenson, Jr. 
Sidney-Chamber of Commerce, W. W. 

Bates. 

Watertown-C h a m be r of Commerce, 
Harold W. Conde. 

NORTH CAROLINA 
Burlington-Chamber of Commerce, \V. 

S. Coulter. 
Charlotte-Chamber of Commerce, C. 0. 

Kuester. 
Gastonia-Chamber of Commerce, J. 0. 

Durham. 
Greensboro--Chamber of Commerce, E. 

B. Jeffress. 
Hendersonville-Chamber of Commerce, 

J. A. Richbourg. 
High Point-Chamber of Commerce, J. 

1'. Rawley. 
Lenoir-Chamber of Commerce, J. Rob­

ertson. 
Marion-chamber of Commerce, \\". S. 

Shifflett. 
North Wilkesboro--Chamber of Com­

merce, C. S. Coffey. 

NORTH DAKOTA 
Bismarck-Chamber of Commerce, R. B. 

Webb. 
Devils Lake-Cidc and Commerce Asso­

ciation, Edgar T. Rutten. 
Grand Forks-Commercial Club, J. H. 

:\lcXicol. 
Mandan-Chamber of Commerce, Dr. 

George H. Spielman. 
Wahpeton-Chamber of Commerce, Dr. 

H. H. Pfister. 
Williston-Commercial Club, Dr. H. J. 

Baker. 

OHIO 
Canton-Chamber of Commerce, Fred \V. 

Witter. 
Cleveland-Chamber of Commerce, E. G. 

Thompson. 
Coshocton-Business 1\Ien's Association, 

Russell C. Jacobs. 
Cuyahoga Falls-Chamber of Commerce 

George Elliott. ' 
Defiance-Chamber of Commerce, R. C. 

Albert us. 
Geneva-Chamber of Commerce, E. L. 

1\lanthey. 
Greenville-Chamber of Commerce E J 

Seiler. ' · · 
Hamilton-Chamber of Commerce, Her­

bert T. Randall. 
Kent-Chamber of Commerce, \V. A. 

Walk. 
Kenton-Chamber of Commerce, E. H. 

McFarland. 
Lancaster-Chamber of Commerce Rus· 

sel Rising. ' 
Marietta-Chamber of Commerce, F. \V. 

Hart. 
Massillon-Cham her of Commerce, C. l\1. 

Shafer. 
Springfield-Chamber of Commerce, E. 

E. Greiner. 
Steubenville-Chamber of Commerce, 

Ollie Probert. 
Toledo--Chamber of Commerce, James 

E. Aitken. 

OKLAHOMA 
Ardmore-Chamber of Commerce, H. T. 

Vernon. 
Bartlesville-Chamber of Commerce, M. 

E. Foster. 
Chickasha-Chamber of Commerce, Joe 

Hart, Jr. 
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Enid-t'hanllH'r ~,f ( 'i•lnlncr~.:e. \\"aid·• 
Clegg. 

Muskogee-Chant her uf ( ·,llllllH."fL'C, J. F. 
Darby. 

Oklahoma City-l'haJnl•L'r ,J( l~IJIJliii•·rc(', 
H. C. Martin. 

Pauls Vallcy-CJ~;,ml•,.r ui l'• •In tlltTCt', 

Earl \Vit ten. 
Ponca City-('hatnlJl'r t~f ( 'oillllH'tTC, II. 

C. :\fttlroy, 

OREGON 
Albany-C h a 111 J, e r of Commerce, F. 

Bloom. 
Ashland-Chamber of Commerce, :\layor 

]. E. ThorlltOll. 
Baker-Chanll>l:T qf Comlnerct•, E. 1.. 

Crockatt. 
Corvallis-Chatn lwr of C• •In nH:rct•, E. 

l'aul \\'altns. 
Dallas-Charnher of ('t~mnH·r-cc, ]. H. 

Allgood. 
The Dalles-Ch;unbcr qf ("qnJmt·n.·c, L. 

1<:. Entntcrson. 
Grants Pass-Josephine (~onnty t'ln.inher 

of Commerce, Gladwi11 C. Smith. 
Klamath Falls-Cottllty Chamh<·r oi 

Cotnn1ercc, G. A. Kratt!-IC. 
McMinnville-Charnber of ('ontnter·ce, 

Roy Farley. 
Medford-Chamlwr of Commerce, S. \". 

Hall. 
Salem-Chamhcr of Colltlll<'r<"<", H. Small. 

PENNSYLVANIA 
Allentown-Chatnher of CoJnJncrce, L. J. 

Holmes. 
Altoona-Chamber of Cnmnll'rcc, .\l:.j. T. 

\\'. Arter, Jr. 
Ambridge--Jl o a r d of Trade, S. n. 

l{itchey. 
Bedford-Chamber of Commerce, ]. C. 

West. 
Butler-Board of C•Jtnmerce, A. C. 

l\Ioxey. 
Coatesville--Chatnber of ConlllHTce, F. 

A. llreuningeL 
Franklin-l'hamhcr nf Commerce, Dr. ]. 

1 rwin Zerhe. 
Huntingdon-Chatnbet· of C(Jnunercc, Dr. 

F. H. Hutchison. 
Johnstown-ChanilJt·r ()f ( · o 111 n1 c r c e, 

J{oherl S. \Vater,. 
Lancaster-Chantlwr of C'~•mtnCITL, \\ptn. 

S. Raub. 
Latrobe--Chamber of Commerce, E. 11. 

William. 
Lebanon-Chatnber of Conunerce, S. B. 

Pa tter;-;on. 
McKeesport-Chamher of Commerce, G. 

D. Theleen. 
Meadville--Chamber of Commerce, \V. L. 

Gilmore. 
Milton-Chamber of Commerce, Oscar 

Miles. 
Punxsutawney-Boar<! of Trade, Leonard 

McQuown. 
Reading-Chamher of Commerce, John 

P. Wolfinger. 
Shamokin-Chamber of Commerce, i'vlilcs 

Kirchner. 
Sharon-Chamher of Commerce, \Vm. M. 

.\1cConahey. 
Sunbury-Chatnh<·r of Commerce, \\'. R. 

Rohrbach. 
Waynesboro-Chamber of Commerce, \V. 

E. Bowers. 

Wayncsburg--l'hamhcr uf Colntnt·rcc, E . 
.\1. l'ow,·ll, .TI·. 

York--( 'harnhcr ui ( 'ntntnen·e, Frank II. 
\\'••gan. 

RHODE ISLAND 
Cranston---Bu.:- iHt·-..;-.. .\1 t·n'..,. .\ .... .. ~.~.:ia t ion, 

.\n htJr <irie ... ~. 
Newport--Chamber ,,f CnnlllH'fl't•, II. \\'. 

Smith. 
Wllrwick-···l'h;&nlilt"r of (\-,nunt·rct•, t ·. (;, 

I 't'rrt·a ult. 
Woonsockct-··t'hatnh(·r nf ('nrnrn~rct•, 

l'aul L. Smith. 

SOUTH CAROLINA 
Chtlrlcston-l'hanrber ~d Cnnltnl·rce, C. ~­

<:hisoltn. 
Columbia---l'haJnher l)f c .. nlllll'I"Ct", 1.. B. 

()\\"t'll:'. 
Grccnvillc--Charnher of CnnlJJlt·rct~, ~I il· 

t 'Jll <i. !-'rn it 11. 
Spartanburg-<~harnh<'r ,,f <'ornrncrcc, ]. 

l ·. (;ricr. 
Sumte•·-llnar•l ,,j Trad,•, R. 1.. :\lcl.co<l. 

SOUTH DAKOTA 
Aberdeen-- -('hanllwr fJf ('c•tllllll'l"l'l', l'lydt• 

Jo'trllett,JI. 
Huron· -t'hanrlH"r flf C"otnnu•rct·, C. U. 

~lllitll. 
Pierre - ( ·~,tnnrct-cial < 'ltth, (;, .\I. I~<,Jwrt ~. 
Redficld--l'hamiJer ,f l"«mnll·rc<·, ,\, I. 

C Heling. 
Watcrtown-('hamher nf (',•rnmcr~·e, 1'. 

R. \\'ig-ton. 
Yankton-l'hanrht·r ,,f ('lltlllllt"r .. ·t·, II. ('. 

Danforth. 

TENNESSEE 
Chattanooga- -Cha nrl llT of t 'otlllllt:r .. ·l', 

John E. Lon·ll. 
Clarksville-Chambn of Commerce, Cal· 

lien Goodlett. 
Jackson-Cham her uf Commerce, H. I I. 

Bond. 
Johnson City-Chatnht"·r uf Cornrncn·e, 

II. D. Gump. 
Memphis-ChamlJcr of Commer,·c, :\bj. 

!{ohert lla\"l"rty. 

TEXAS 
Abilcne--Chanlhl'r of Con1rnerce, (~t'oq{'' 

L. !'axton, Jr. 
Amarillo-Charnlwr of Cornnt<'ITl', \\'. E. 

II erring. 
Austin-<:harnher of Cntntlll'I"CI', .\1:tx 

Bickler. 
Beaumont-Charnl•er Clf C(JtnnH·rct·, 1~. n. 

Davis. 
Breckenridge--Chatnl~t·r of Cltllltnt·rct·, 

Ben J, Dean. 
Brownsville-Chamher of Comm<•rcc, 

Charles Burton. 
Cisco-Chamber of Conunen·e, 1'. I'. 

Shepard. 
Cleburne--Chamber nf ComnH·rce, T. T. 

\Van!. 
Corsicana-Chamber of Commerce, \\'. l'. 

Strube. 
Dallas-Chamber of Commerce, E. R. 

Brown. 
Electra-Chatnher ()f C'onunerc<" and 

Agriculture, \V. A. AslJill. 
Fort Worth-Association of ConlllH'J'l'e, 

.I. H. Penn. 
Huntsvil!e--Chamher of Commerce, F. II. 

Smith. 
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Laredo-Chaml~t•r oi Commerce, R. L. 
('ham pion. 

Lubbock-Chamber oi Commerce, Geo. E. 
l!t•tl'On. 

Lufkin-Chamber of Commerce. ]. II. 
Kurth. 

M"rlin-Chamber of ComnH•rcc. Dr. \\". 
S. Smith. 

Mt. Ple.,sant-Chamber oi Commerce. 
llr. J. E. \\"itt. 

Paris-Chamber of Commerct·, Xoble 
Tht uup~on. 

Plainview-Chamber of Commerce anti 
Agrit·ulture, R. E. Story. 

San Angelo--Chamber of Commerce, 
\\"alter \'aggy. 

San Benito-Chamher of Commerce, L. 
L. Zenor. 

Taylor-Chamber of Commerce, Crawford 
llont h. 

Trrnplc- -ChatnlH.'f o£ CnJntner~.'c. Frank 
Daering. 

Vcrnon-Chatnhcr of Conttncrcf', :\1. K. 
Berry. 

Victoria-Chamber of Commerce, Cha>. 
1.. l;rundcr. 

UTAH 
Brigham City-llnx Elder Commercial 

Club and Chamha of l<'llllllerct·. \\". L. 
llolo;t. 

Ncphi-J;:iw:mi< Club, S. E. Forr£''1. 
Pr·ovo-Ch:unloer nf Commerce, 1.. \\'. 

:'\in1:-:. 
Salt Lake City-Chamber of Commerce, 

l(u.Jolph C1rlob. 

VERMONT 
Bcnnington-Chatnht·r 4..lf ('otnnlerce, E. 

\\'. \Villiam>. 
Montpclicr-C h a m h ,. r of Conunt·n·t•, 

Charle" F. i\IL'K<'nna. 
Springfield-Chamber of Conunerct•, ll. 

T. Laflin. 

VIRGINIA 
Charlottesville-Cham her of ('om mcrcc, 

C. Nelson Beck. 
Roanoke-Chambet· of Conuncrcc, _T. \V. 

Hancock. 

Staunton-Chamber of Commerce, :\!aj. 
£. W. Opie. 

WEST VIRGINIA 
Clarksburg-Charnher oi Commerce, ]. 

:\!. Carskadon. 
Morgantown-Ch:mr her oi Commerce, \\'. 

E. Brook~. 

WASHINGTON 
Hoquiam-Chamha oi Commerce, E. R. 

Donner. 
Olympia-Ch:unher oi Commerce, Peter 

G. Schmidt. 
Pasco-Chamber of Commerce, Ray 

Chenoweth. 
Port Angeles-Chamber of Commerce, 

A. .T. ll art zler. 
Seattle-Chamber of l'ommerc·e, \\"m. 0. 

:\lcKay. 
Spok_ane-C'hamha of Commerce, J. ''· 

Renthardt. 
Vancouver-Chatnher of Conunercc Toe 

Knapp. , ~ 

Walla Walla-Chamber of Cnmmerce A. 
C. Thoma,. ' 

Yakima-Chamber of Commerce, Earne>t 
Synder. 

WISCONSIN 
Ashland-Chamber of Commerce, Howard 

Brett in~. 
Beaver Dam-Chamber of Commerce, H. 

C. Reekncr. 
Berlin-Chamber of Commerce Frank 

\VhitinJ::. ' 
Eau Claire-Chamber of Commerce, E. 

:\1. Hale. 
Manitowoc-Lions Club, E. J. ~elson. 
Portage-Chamber of Commerce, John 

Gay. 
Rhinelander-(' h a 111 h c r of Commerce, 

Frank l'. Kennedy. 

WYOMING 
Buffalo-l'hamhcr of Commerce, L. A. 

Todd. 
Caspor-Chamhcr of Commerce, R. H. 

Nichols. 
Cheyenne-Chamber of Commerce, Cal 

Holliday. 
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FLYING IN THE UNITED STATES 
Calendar Year 19-'9 

Air Transport Summary 

()pcrators ................•... 
Planes in ~crvice .............. . 
:\Iiles flown .................. . 
l'assengers .................. . 
Express, lhs .................. . 
:\Jail, lhs ..................... . 

I<p6 
19 

95 
o~,6oR,8Hoa 

s,;-X2 
I,/JJ,09...?C 

433,649 

19.?7 
~-1 

14-1 
s.~-12,839h 

12,59-~ 

2,JOi,579C 
I,2.?.!,X4Jd 

19.?8 
3~ 

~9-1 
10,47 2,024 

s~.9.l4 
~. 1 o~8,os9c 
3,63~,059e 

19-'9 
;:i 

619 
~o,..?.J!,RtJI 

16,5,.!6.1 
tQ7,53Rf 

/,096.930 

a-Includes 2,5RJ,o5f, miles flown on go\·ernntt.·nt operated m:1il routes. 
b-1 ncludcs 1,320,535 miles flown on go\'ernrnent opcr:Hed mail routes. 
c-Jncludcs miscellaneous freight flown hy special onlcr. 
d-1 ncludcs 121,439 fHHIIHis mail flown on g-overnment operated routes. 
c-Jnclucles 6JI,S-JI pounds mail flown on F.A.:'\f. routl'S. 
f-lncludcs only cxpre>'S poundage carrier! on regular schedules. 

Aerial Service Summary 

Operators reporting . . . . . . . . . . . 420 357 
Planes in service.............. 969 76R 
:\Jiles flown . . . . . . . . . . . . . • • . . . . 7 ,6;i6,-t92 8,J.p ,517 
Passengers carried . . . . . . . . . . . . J8o,2o 1 476,7 2.~ 

*Statistical estimates based on typical rl'ports. 

Private Flying Summary 
(Corporate :mel Personal) 

Estirnatcrl 

19.?8 
168 
o~89 

R,.1 1 1,RH9 
S2(>,2oJ 

19~9 

Boo• 
7,..;o8 

1 o.J,JJ6,s6o 
2,995.530 

:\Iiles flown 12,ooo,ooo 
19~9 

25 1 000,000 

Government Operations 
[{)26 

,1/ilcs 
U. S. Army .................. lr.,,rJ-1,5-1" 
U. S. :\'avy .................. X,352,8on 
U. S. Coast Ciuard . . . . . . . . . . . • t(,,Joo 
U. S. IJepart1ncnt of Commerce ....••..• 

a-Includes :'\ational c;uard. 

1<)27 
Jll ilcs 

I..J,87I,Rjo 
I o,.JS.!,/20 

Al,96o 

b--Jnclttdcs .:\larint• ('orps :tnd :\a\·al Rt:!-!l'rvc. 

/().!8 
Jll ilcs 

I 9,5-!0,.!SOa 
I 4, I J5,-I<JOh 

HJ,oXJ 
yoo,ouu 

General Summary for 1929 
Civiliatl and Con1111ercial ........................................... . 
(;o\·ertttllCtlt .••.........................•............•••••...••.•. 

Total ....................................................... . 

19.?9 
,1/i/cs 

:2 7 ,.Jo 5, 79na 
19,5 I J,OIJSh 

-1s.~s-1 
I 1000 1 1100 

l.lfJ,,:i79r...J 5 I milt.: ..... 
47,967,t39 miles 

I9/,546,59o miles 
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PRODUCTION OF AIRCRAFT IN THE UNITED STATES 

COMMERCIAL AND MILITARY" 

Types 

Monoplanes 

,;.Yumbcr 
Produced 

in 1928 

()JJcn cockpit . . . . • • • • • • • • • • . • • • . 17 r 
Closed cockpit . . . . . . . . . . . . . . . . . . S:;o 
)!ulti-cnginccl trans. . . . . . . . . . . . . 58 

Total 1,0/9 

Biplanes 
Open cockpit .......•............ ~.,1.18 
Closed cockpit . . . . . . . . . . . . . . . . . . 69 
;..Julti-enginecl tran~. . . . . . . . . . . • • 5 

Total . . . . . . . . . . . . . . . . . . . . . . ~ •. F~ 

Miscellaneous 
Flying hoab ;uul :o'eaplanc:-........ 11 

Amphibians . . . . . . . . . . . . . . . . . . . . .w 

Tot:.l . . ... . ... . ....... ... . . -11 

( ;Rj\:\'ll ToTALS 

Commercial . . . . . . . . . . . . . . . . J,.5-t-= 
)!ilitary . . . . . . . . . . . . . . .. . . . 1,!11) 

c;HAi\·n ToT.\1.5 

Conuncrci:1l atttl military..... 4,761 

Retail Faluc 
Less .Hotors 

1~!28 

So t-t.ono 

*53 ('ommcrcial manufacturer:;:. rcportt.·d in 1928. 
l),:i Commcrcinl m:~nufacturcrs reported in 19~9. 

9 :\[ilitary manufacturers reported in 19.08. 
13 :\lilitary manufacturers rcportc<l in 19-'9· 

X umber Retail Value 
Produad Less J[ otors 

ill 19-'9 1929 

3-'0 $ sn.S9o.oo 
1,,56~ 1 o,557 ,6Js.oo 

liS 6,1..:::!,]42.00 

2,060 $17 ,ss~,..:67 .oo 

J,O~ I $ IO,.j 15,599.60 
-17 598,o.;o.oo 

8 sos,ooo.oo 

J,l ~6 $1 1,518,639-60 

~. $ 83-!.950.00 
IJI) 3,/ t8,900.00 

17 t $-t.SSJ,Sso.oo 

5.JS/ $J.),6c.J,756.6o 
(,--
I' 10,83~.544-00 

6,0J.j S-!-!o-157,JOo.6o 

PRODUCTION OF AIRCRAFT ENGINES IN THE 
UNITED STATES 

COMMERCIAL AND MILITARY' 

Tyf•c 
Commercial 

Nu111bcr- Produced 
ill 1929 

0·15 h.p ..•....................•...•.•.......... 
;6·125 h.p ....................................... . 

I .?fl·t j 5 h.Jt .•• , , , , , , . , , , . , . , , , , , , , , . , , . , , , •.. , .. , . , 

~H:~,·:tl::,~,:Hl: :,;1:,::::::::::::::::::::::::::::::::::: 
TOTALS 

Commercial ...................................... . 
:\!ilitary engines ................................. . 

Total eng-ines ................................ . 

-17() 
I,Jt19 
1,208 

5(1:; 
552 

s,=; 17 
1,861 

Retail l"aluc 

$ J6j,C}50.00 
~.~) 13.7 :;o.oo 
J, 1 :;R,ooo.oo 
1 ,6J~.:;oo.oo 
t ,ggo,ooo.oo 
R,j.!j,IOO.OO 

$I 7 ,SgS,JOO.OO 
S,6oo,sJo. 1.3 

«·25 ComtnL·rcial nw.nnfacturers nncl 5 tnilitary manufacturers reported in 1929. 

LICENSED AND IDENTIFIED AIRCR~FT BY STATES 
IN 1929 

State 
Alabama ............................................. . 
Arizona ............................................. . 

~~lif~:::ia · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

A i•·craft 
Licc11scd 

Airaaft 
I dcntificd 

I I 

2<) 

38 
515 
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State 
Colorado ............................................ . 
Cor1r1cctictit ........•.................................. 
Delaware ............................................ . 
District of Columbia .................................. . 
Florida .............................................. . 
Geor~ia ............................................. . 
Idaho ........................ · · ·. · · · · · · · · · · · · · · · · · · · · 
Illinois .............................................. . 
Indiana ............................................. . 
Iowa ................ ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Kansas .............................................. . 

:~(~::{~i~~~ : ::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : :: : : : 
:\Iaine ...................... · · · · · · · · · · · · · · · · · · · · · · · · · · 
1\Iaryland ............................................ . 
1\Ja.ssachusctts ........................................ . 
:\'lichigan ............................................ . 
~Tintlcsota •........................................... 

~li~~~~~~~'P.i. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
:llontana ............................................. . 
:\' chraska ............................................ . 
:\' cvarla ................................. · · · · · · · · · · · · · · 
Xew Hampshire ...................................... . 
Xcw Jersey .......................................... . 
~ C\V :\Texico ......................................... . 
':'\ C\\' '\'"r,rk .••...•.•....•............•..........•...... 
:\'orth Carolina ....................................... . 
:\'orth Dakota ........................................ . 
Ohio .......................................... · · · · · · · 
Oklahoma ............................................ . 
( )re~on ................................. · · · · · · · · · · · · · · 
J•ettltsylvaitia ......................................... . 
Hhodc Island ........................................ . 
South Carolina ....................................... . 
South l>akota ........................................ . 

:::~~::~s~~~ . : : :: : : :: : : : : : ·.: :::: : :: : : : :: : : : : : : : : : : : : : : : : : 
Utah ............................ · · · · · · · · · · · · · · · · · · · · · 
\~ ern1011t ............................................. . 
\ 7irgir1ia ..•........................................... 

~~:f~~~~~~~:~~i~·:::::::::: ':::::::::::::::::::::::::::::::: 
\\'yoming ............................................ . 

Aircraft 
I~ icc·n.s,·cl 

7'l 
9S 
·U 
i" 
~;-

r:; 
IX.! 

1,1 
l,,,.!f) 

JH 
.1"' 

·I o I 

.Jill 

.!I) 

o.1 

.p 
lfh 

17 
1Xrl 

1.1 

PILOTS AND MECHANICS BY STATES IN 1929 

State 
Alabama ............................................. . 
... \rizona ............................................. . 

2~h£~;~ia . :::: : : :: : :: : : : : : : : :: : : : : : : : : : : : : : : : :: : : :: : : : 
Colorado ............................................. . 
Connecticut .......................................... . 
Delaware ............................................ . 
District of Columbia ................................... . 
Florida .............................................. . 
Georgia .............................................. . 
Idaho ............................................... . 
Illinois •.............................................. 
Indiana .............................................. . 
Iowa ................................................ . 
Kansas .............................................. . 

~~~[~~~~ ::::::::::::::::::::::::::::::::::::::::::::: 
Maine ............................................... . 
Maryland ............................................ . 

~~fthf~:~~s~t.t~. : :::: : : : : :: : : : : : : : :: : : : : : : : : : :: : : ::::::: : 
:\Iinnesota .............................. · · · · · · · · · · · · · · 

[' ilot s 

:i.1 
·P 
6.1 

1,0:;r 
r2n 
10.! 

21 

Air·cr·nft 
ldr11tificd 

~C) 

.16 
t> 
H 

_•on 

I 10 

Ill 

13 

Jfcrhnnr\·s 

47 
24 
4:: 

I ,3 I i 
lio 
6n 
TO 

J2.l 
200 

35 
'4 

48R 
r rn 
I 21 

T39 
3 J 
6n 
'4 
86 

'54 
20J 

!08 
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Stnt' Pilot.< Jf cchauics 
~lississippi •....•...................................... 
:\lissottrl ............................................. . 
:\fontana ............................................. . 
Xchraska ............................................. . 

47 15 
.llQ I94 

47 36 
I.j4 q-

Xc,·acla .............................................. . I3 2I 
:"\e\\' Ilatnp.shirt.• ...................................... . 
Xcw Jersey .......................................... . 
:'\cw :\lcxico ........................................ . 
:'\cw York ........................................... . 
Xorth Carolina ....................................... . 

24 I4 
.!12 239 

IJ 7 
1,004 695 

49 40 
:'\orth llakota ........................................ . 
Ohio ................ · · · · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · 
I lklahoma ............................................ . 
()regon .............................................. . 

4I 23 
409 395 
2;-n I29 

8<) RI 
l't•nn,yl\'ania ......................................... . 
l~hoclc Island ........................................ . 

475 359 
-'Q I6 

~otttlt ('aro1ina ....................................... . 
~outh ]lakota ........................................ . i~ I6 

::!7 
·rertttc~~cc ........................................... . 100 62 
~rcxas ............................................... . :<3.l 40I 
l'tah ................................................ . :..:! SJ 
\·errnont ............................................. . --
\'irginia ............................................. . 

~¥-r~~~r;~~::,.i~:::::::::::::::::::::::::::::::::::::::::: 
t;J •40 
.:oos t;;I 

JQ 

198 fl2 
\\'yoming ............................................ . ,!2 37 

9.973 6,903 

EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE 
UNITED STATES IN 1929 . 

Compiled by the llun·au of Forci~n and Domestic Commerce, 
Department of Comnu:rcc, \\'ashington, n. C. 

Airplanes, Seaplanes and Amphibians 
Full Fear·, 1928 

.\'o. ·Value Coruttt·y of Dcstinatiou 
Full Fear· 19.19• 

.Vo. Value 
":\f ~xi co ............. · .. · ........ · ... . 
Canada ............................ . 
Chile ............................... . 
China .............................. . 
Argentina .......................... . 
Japan .............................. . 
Ecuador ............................ . 
Brazil .............................. . 
Panatna ............................ . 
Pcrtl ..... o o ••••••••••••••••••••••••• 

Hong Kong ......................... . 
!tal\' ............................... . 
Phiiippine Islands ................... . 
United Kingdom .................... . 
Colombia ........................... . 
Cuba ...... · · · · ·. · · · ............... . 
Salvador ........................... . 
Honduras .......................... . 
:'\' etherlands ........................ . 
Guatemala ...... · .. · ................ . 
Xorway ......... · .................. . 
French Oceania ..................... . 
:'\ ew Zealand ....................... . 
Australia ........................... . 
Dominican Republic ................. . 
Uruguay ........................... . 
Germany ........................... . 
Belgium ............................ . 
Siam ..•.. · ··. ·· .................... . 
Switzerland ......................... . 
Jlennuda ........................... . 

Total 

~0 $ IQO,IJ.) 
6~ 685,7 I 2 

!) 

5 
.l 

2 

.l 

3 

I62 

102,175 
35,05:;' 
63,000 

66,340 
-'3,844 

T9Q,8to 

~4.950 
J-t,soo 
22,263 
19,2_:i0 

5-t,SS; 

9,000 

36.400 

o,ooo 

.. ·5·o',87; 

s,soo 
4,I83 

38,400 
-t,532 
2,85o 

• Preliminary totals sulrjcct to slight revision. 

RJ $I ,574,50 l 
So 799.353 
40 721,750 
.!0 402,74I 
21 365,I8S 
17 29 I ,767 

187,237 
II I84,95 1 
R I 62,353 
7 I I 5,652 

I I 104,600 
99,219 
R8,622 

3 n,o8o 
6o,ono 

.1 33,670 
J 27,840 
3 22,761 
3 t6,ooo 
4 ro,ooo 

8,053 
7,000 
3.954 
3,6oo 
2,525 
1,8oo 

. 
J4I $5.372,217 
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Aircraft Engines 
F:t/1 l"ca,·, 1928 

CouHtry of /lcstiHatioH So. l"altl<" 
Gcrn1ar1y ........................... . 2J $ IJ2,510 
I>anarna ............................ . 
Polan<! and llanzi~-r ................... . 
::\[exico ............................. . 
Canada ............................. . 
Japan ................. · ·. · · · · · · · · · · · 
J'hilippinc Islands ................... . 
::\" ctherlands ........................ . 
l'ertt ............................... . 
China .............................. . 
~~\r,L!'L"ntina .•.......... , ............. . 
Chile ............................... . 
I:ra11ce ................... ·. · · · · · · · · · 
('olornlJia ........................... . 
Soviet Rus~ia in Europe .............. . 
S\\'itzerla11cl ........................ . 
l~nitcd Kingdmn .................... . 
l~clgiun1 ........................... . 
Brazil .............................. . 
XC\\' Zcalan'l ....................... . 
(;uatemala .......................... . 
Italy ............................... . 
Honduras ........................... . 
Cuba ............................... . 
Xicaragua .......................... . 
llutch ( ;uiana ....................... . 
Sweden ............................ . 
Australia ........................... . 
Salvador ........................... . 
Trinidad ............................ . 
~Of\\':tY ••••••.• o o o o o o o o o o o o o o. o o. o o o 

French Oceania ..................... . 
Denmark ........................... . 
Spain .............................. . 
Hong- Kong ......................... . 

Total 

3 

21) 

I 

ll 

.l 

I 

I 

4 

1/9 

1.=\fl 

J,S/4 
.!4,/73 

I /J,fJ.J(l 
41,2!! 1 

62,7 I.! 
R,oo.! 

JR,qon 
2J,J I 5 

;:;,;Ro 
10,000 
(,,.!()() 

JC) 1f)JJ 

I ,525 

11),.145 
J,l It 

9Rn 

Aircraft Parts, Except Tires 

Country of JJ,~stinatioH 
Canada ................................. . 
~ovict J{ussia in EuroJil' .... 0 0 •••• 0 •••••••• 

China .................................. . 
l'ertt 0. 0 ••••••••••••••••••••••••••••••••• 

::\fexico ................................. 0 

(;crrnauy ............................... o 

Japan ................. · · · · · · · · · · · · · · · · · · 
United King1lom ........................ . 
./\.rgcrltiJla .............................. . 
Cuba ................................... . 
Chile ................................... . 
l'anatna ................................ . 
::\"ether lands ............................ . 
Sian1 .......................... 0 ••••••••• 

Brazil .................................. . 
Poland and Danzig ....................... . 
Colombia ............................... . 
Belgium ................................ . 
Italy ................................... . 
Philippine Islands ....................... . 
FratlCC ........ o. o ••••••••••••••••••••••• 

Australia ............................... . 
Hong 1..::::ot1g •••• o o ••••••••••••••••••••• 0 •• 

Bermuda ............................... . 
Finland ................................ . 
Haiti ................................... . 
Nicaragtta .............................. . 
Denmark ............................... . 
Sweden ................................ . 
Salvador ............................... . 
British \Vest Indies ...................... . 
Virgin Islands .....•..................... 
Nor\vay .... 0 •• 0 0 0 ••••• 0 0 0 ••••• 0 0. 0 0. 0 0 0. 

Full }'car, /().?8 

$540,21 5 
I SS,JIJ 
ll6,SHS 
I 5,693 
21, t62 

Jn,_:;.,R 
J 1,797 
sR, 1 fd) 

I s.-PJ<J 
24, JI'LI 
17,4·1:! 
22,705 
20,4R3 

I,IOI 

4o,6R6 
4.575 

10,482 

6,;46 
53,630 

1,303 
.2,74 I 
2, I H.? 

990 

4.455 

1,925 

First II Jfolltlrs, 19-'9 
.\"o. /"aluc 

49 
.ll 
35 
.1'1 
.!(, 

2.1 

<) 

I 2 

6 
9 
.l 

.1 
I 

.l 

·I 
.l 

First 

$ 3.!1,471 
165,869 
I .!1 1 015 
tog,6o~ 
IOS,.JIH 
;-:;,o9R 
5 .!,.!;I 
.j6.Jh6 
.jJ,2.j2 
J() 1 000 

J~,IJ2 

J0,5ii 
3o,o61 
:>0,0.~ I 

11),6-!.l 
IQ,J;".=\ 
1.!,1011 

1.!,000 
ro,163 
R,.!(l6 

;,t:;o 
:;,t,(}o 
.j,l).jf) 
.j,ll27 
.J,OOO 

.,,ooo 
t,X IO 

1,5.!() 

l)l.l 
-;6h 
..!ClO 

1.)0 

II J'lo11t/Js, 19-'9 
$818,2!!3 

I Ri ,OQ7 

IJ.J,-tOS 
113,94~' 
1 nS,G37 
~'7 .544 
(,7,535 
5 x,.~<,, 
41 ,:;H3 
39.49(• 
37.477 
.>7.424 
:!0,874 
30,023 
25,136 
24,340 
23,97 2 
22,66o 
20,529 
20, I 10 

20,036 
13,462 

5,500 
4,575 
4,050 
J, I 52 
2,86s 
2,742 
1,946 
1,913 
1,625 
r,6o3 
1,soo 
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• • Cormtrs of Dcsti11atio11 Full }"car, 1928 
~ew Zealand • • • . . . • • • • • • • • • . • • . • • . . • • • • . • ••••..• 
lloruluras . . . • • • . . . • . . . • . . . . . . . . . . . . • . • . • "·-'53 
Czechoslo,·akia • • • . • . . . • . . • . . • . . • • • . . . • . . . 3.890 
Ecuaclor ..••••••••.......•.•...•.•.••..•• 
Switzerlaml • . . . . . . • • . . . . . • • • . . • . • . . . • • • . • 950 
French Oceania ...•.•.......•..••••..••.• 
llutch Guiana .••.••.•••••.•.•............ 
Bolivia ..••••.....•....•...••..•..•.....• 
Trini<lad ..••••...•....••.....•..........• 
French \\"est Indies •.•.••..•••........•... 
I >ominican Re)mhlic ..•.••.••.••......•... 
Guatemala . . • • . . . . • • . . . • . • . . . . . . • . . . . . • • . 1,517 
British India ••••............•••....••..• 
\. cnczuela ..•......•.••.•••••....••.....• 
Ja,·a ancl :\landura........................ 3,.:50 
Spain • • • . • • . • . . . • . • . . . . . . . . . . • . . • . . • • • . • 15,940 
Other Countrk;; . . . . . • . • . . • . . • . . . • . . . • • . • • 1,73" 

Total .• • • • • . . • • . • • . . . • • . . . . • • • . • . • . • • $1,.:4o,.:::44 

507 

First II 1\foutlrs, 19~ 
1,363 
I,JJI 
1,096 
I,OJO 

985 
86o 
6ss 
s6; 
396 
JOO 
.OJ I 

so 
Jl 
17 
67 

$.:::,oo8,tt9 

COMPARATIVE TABULATION OF ACCIDENTS-CIVIL 
AERONAUTICS FOR THE YEARS 1927, 1928 AND 

THE FIRST SIX MONTHS OF 1929 
(Compiled by Aeronautics Branch, Department of Commerce) 

Mileage Flown Per Accident 

:\Iiles flown in ~ch<•<luk<l transport opaa· 
tiotl!" ••••••••.•••••••••••••••••••••• 

:\Iiles flown in mi~cdlaneous operations, 
including- student instruction and ex· 
pcritnental flying ................... . 

Total miles flown, all servicl's .••.••. 

Total acci<ll'nts, all sen· ices .•••.••••••.. 
Total miles flown Jll"r acci<lent. ••••••••• 

Total acci<lents scheduled transport opera· 
tiotts ............................... . 

:\Iiles flown per accident, sch<·<lnled opera-
tiotts ........•.•......•••••.•.••..•• 

Total accidents miscellaneous operations. 
~lilt•s flown per accident, tnisccltancous 

OJlcratiotts .......................... . 

Total fatal accitlents, all sen·ices •.•.•••• 
Total miles flown per fatal accident, all 

services ........................... . 

Fatal accidents, scheduled transport oper· 
ations .••.....•.•.•••.•.......•.•••. 

:\files flown per fatal accident, scheduled 
transport operations .••.••.••••••••.. 

Fatal accidents, miscellaneous operations. 
l\!iles flown per fatal accident, miscel· 

laneous operations ................. . 

!nii.·D,·c. 
19:!7 

:!Jo,ooo,ooo 

3-"53 

3 1t8,sn 

/nrr.-/urrc 
119:!8 

1.!,000,000 

430 
J8,337 

35 

395 

97 

169,944 

5 

896,922 

130,435 

Jul:y-Du. 
I9:!8 

6,188,838 

48,ooo,ooo 

51 

I -'1 ,350 

IJO 

416,837 

7 

88.l,I20 

123 

Jan.-Jurrc 
119:!9 

47,000,000 

774 
i2,6t2 

6o 

ISJ.J06 

127 

9 

118 

1lt should he horne in mind that weather conditions during the last six months of the 
calendar year are more favorable for flying than during the first six months, hence in 
making- comparisons, figures for corresponding periods should be used in each case. 

2The figure of Jo,ooo,ooo miles listed under miscellaneous operations for 1927 was 
estimated from reports received on flying operations for 1928 as no operations reports 
were made for 19.27. 

3The 1927 figures should not be user! for comparative purposes as the accident reports 
for that period apparently were incomplete due to the fact that the inspection service was 
in the formative stage with a shortage of field personnel to carry on the work. For the 
same reason there were doubtless some unreported accidents in 1928. 



so8 .AIRCRAFT YEAR BOOK 

Causes of Accidents 
-----=-====== 

Cause I 

PERSON N .. :L = 
1 l'ilot: 

Error of jwl~:mcnt ...•..••.......•. 
Poor technique ....••............. 1 

Disoherlicnce of orders ..•.•........ 
Carclcssne.ss or negligence .... ...... 1 

l'rrccutngrs 

ltw .. /),·.-. I lcw .. ]ull~ 
19.!1 I 19.!S 

Jul\·-nu. 
i?.!8 

J<J-50 ' "~·95 29.80 
6.<) I i ~ .. 151 I ~.6.j 

~-''5 : .J.!)5 :!.1•:.; 
_!,(,,3 ' h.J..! tO. I.! 

ln11.-lunr 
19-'9. 

~liscdlanenus .•..••...•••......... : 
ToTAl. 1'11.01' ERuons ............ ·I 

Other l.'ersonncl:·--------· --·~ 

-~i .b2 ___ _.5~ 
:::~ __ 5...'.:.9~ ___ i3·_~9 ___ 2F9_ 

12.jl) 

J2 . .jl) 
I. C)~ 

9-~7 

. ·54 
57-J I_ 

Snpcrvi~orJ.• ..................... . 
:\li.scell:ancou,, .................... . 

'foTAI .. __ E~u~,JI~s _o_~· _PEl~~~-~~ I·:~·:_· •• ·-~ [ 

.\1.\n:RIEI.: 1 
Pow!-·r Pl:1nl: 1 

l•uel system ..•...........•...••. 'I 
Coo)i.ng- systent ................... , 
Jgnlt!on _system ................... , 
Lubncat1on sy:..;tent ................ ' 
Engine structure .......•.......... 11 Propellers and :tcce~~oric.s ......... . 
Engine-control system ............ . 
:Miscellaneous ..•...•............• 
Unrlcterminerl ................... . 

.;o ·35 

..!0 J.IO 

s~.sr. ----;jr..;., 
.so 

r.68 
Si·'J:" 

5.18 s.u J.;S 
.rR ·57 ·74 

:!. t 4 ..J.UO I 2.-JR 
. .JO .IJ .JII 
-74 J.2tl 1.7.5 
·5-I ·-14 .:;6 

o o .ss 
.27 ··15 0 

5.05 4·59 5·55 
ToTlu. PowEH PLAXT F,,u.cu.Es ... . -='4-si ---,r.:s; --;s-:7-:~ 

Structural: I 
Flight control system ............. . 
~lovahlc surfaces ........•........ , 
Stabilizing surfaces .......•....... , 
\Ving-, struts :uHI hracing ......... . 
Unrlcrcarria!(c ......•............. 
\\'heels, tires :11Hl hrakes ........•. 
Pontoons or hoats ....••........... 
Fuselage, engine rnount and fittings. 
Tail-ski<! asscmhly ............•... 
~Tisccllaneous ..•........•........ 
Undetermined ..............•....• 

.18 
l,O,l ,, 
J.n~ 

J.H;-
·55 
.35 
-70 

0 

" .18 

.R.:; 
-35 

0 

l.tlf) 
r.(i., 
.I C) 

,OJ 
·7 5 
.If) 

-~.l 
0 

0 

0 

.n;­
·1.1 

.OJ 
--.,..--,,.,'l_'o_T_A_L_STkUCTUI<"'. FAII.UHES ..... ____ 7_·2.:._ ____ 5·3.:' 4·-17 

Handling- qualities ..•.••.. :-:-:-·;-:·~::·;-:--:--:- .95 ·4-1 -~5 
I n.strtuncnts . . . . . . . . . . . . . . . . . . . . . . . . . o o o 

ToTAl. AIRI'I.ANE FA11.u1u;s .••••••• ~:~ =--s:76 ____ _:1-72 

.:\(ISCEI.I.ANEOUS: 
\Veather •••...........••.......•.... 
Darkness ...........•................ 
Airport and terrain .................. . 
Other •...•......................•... 

ToTAl. i\-llsCEI.LAN~Cous CAUSEs ••••• 

UNDETERMINED AND DouuTFUI.. ••••••• : • •• 

"Figures prior to 1929 include some mi11or mishaps. 

Injuries Classified 
1929 

january to June, Inclusive 

.. 15 
1 .hR 

.;R 
.o6 
.~6 

5.21 

--·,s.O's· 

.~6 

.l,l 

.IJ 
r.~ .• 
~·9-1 
I.IO 

0 

.J.l 
0 

·-'6 
0 

6~38 
--:;.Ji;-

.06 
---S~8n-

5·0-' 
..:;t 

~.;-R 

--~-~-
--- _9.:.J.5 

4·7.> 

Pilots Passengers 

fJcr ccut 
Schedule Flying (Airways)........ 7-75 
Student Instruction .............. 10.34 
Experimental .• ·. . . . . . . . . . . . . . . . . . 3·49 
Miscellaneous Commercial ........ 22.4R 

· .:\Iiscellaneous Pleasure .. :. . . . . . . . 5S···94 

Fatal 
Injury 

9 
12 

2 

II 

53 

Severe 
Injury 

4 
I 2 

.l 
28 
52 

Mi11or 
Injury 

4 
9 
(, 

21) 

85 

Fatal Sct•cre ;1/illol' 
llljlii"J' Injury /~rjz,·y 

9 14 0 
9 R 10 
I 

37 
6o 

1. 

3-1 
32 

"1 

I 
I 
I 
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AIR MAIL SERVICE 

Washington, D. C. 

l'ostm:bter l.cncral .......•.•.........••.•.•...•...•...•...........•• \\'alter F. Brown 
!"ccond A~sistant l'ostma;tcr (;cncral. ....•................••......... \\'. In·ing Glover 
I lt•Jmty !"ccoml A>>istant l'ostmasta I ;cncral. .•.....•..............•..•. Chase C. Go\'e 
!"upcrintcmlent ..•.•.....•......•.••...••....•..•.............•...••. E. B. \\'adsworth 
As,i,lant ~UJ>erintend.,nt ..•.......••.••........................••.•..• . ]. \V. Sutherin 

H. F. )[yer>, Assis~ant Supcrin!cndent. ..••....................•.••..•• _. •.• c;hicago1 II!. 
J<>.'<'Jlh )Jenth, Ass1,;tant !'U)>ermtcndent. ...••.••..............•..•••• C\ew \ ork, X. \. 
A. 0. \\'illoughby, A,,;istant ~uperintendcnt .•..................•... ~an Franci>CO, Calif. 

E. R. \\'bite, Director .•...••.••........•.•..•••• lli,·ision of International Postal !'en·ice 

Air Mail Operations by Routes During Calendar Year 1929 
Miles of Service 

L£"11gth 
ol 

Route 
(.\lih·s) 

1. Jln,ton-Xew York .•........ 
-· Chica!{o-~t. Louis •......... 
.l• Chic:•gn-1 >alias .••.....•.... 
4· ~alt Lake City-l.o,; Angde> .• 
s. !'alt Lake City-I':ISco ....... . 
~. St•attlt•-Los Angl'l,•, 
9· Chicago-)linncapoli;; ....... . 

II, 
I~~ 

16. 

1(). 

~o. 

.!1. 

.!C), 

JO. 
31. 

32. 

Cle\'<'lantl·l'ittsburgh 
Chcycnne-l'ul'l>lo ••..••..... 
Cle,·claml-l.ouis\'ille .•.....• 
X ew \' ork-Chicago ••......• 
Chicago-~an Francisco ..... . 
Xew York·.\tlanta •......... 
Alhany-Cle\·dand ...•....•.. 
I lallas-Gal\'cSIOii .•......... 
Dallas- llrowns,·illc ......... . 
Atlanta-:\ ew Orleans 
Chicago-Cincinnati ......... . 
Atlanta-)liami ••..•.......• 
(;rcat Falls-Salt Lah City ... 
llay City-Chicago •......... 
St. Lonis-Omaha .......... . 
l'\ ew Orleans· Houston .••..• 
Chicago-Atlanta ........•..• 
Chicago- :\hmicipal Airport, 

l;rant Park Ramp, Chicago 
Pasco-Seattle ••••••......•. 

19.! 
.:~8 

1.059 
6oo 
5JCl 

1,141 
503 
1.!,1 
I()() 

345 
; t8 

1.9.32 
~63 
H<i 
J.!O 
:;.!9 
483 
270 

i .16 
48<1 
773 
4l'4 
3 I<} 

;tiS 

9 
4-19 

Scheduled 
134.508 
338,604 

I,Jo;::,686 
7 37,099 
506,8~6 
777,794 
7;\6,to6 
15.J,36J 
157,.224 
396,9.p 

1,351 1 165 
.:!,571 1 ..!1-J 

6:?4,637 
355,~~1 

-'37,()06 
375.9-1-J 
339,887 
397,84.! 
4~t,R62 
435.995 
545,:!62 
:!7.!,6.j8 
:!09,504 
5<>-!.383 

()6.1 
I 15,454 

A,:tua/ly 
Flou·n 
t rS,3;5 
320,,138 

t,_t65 ,s33 
i I 1,517 
47-1.354 
762,503 
706,404 
q1,89.! 
'49,879 
354.786 

t,2rj,s5 .! 

2,-19-!,099 
555,.!16 
3~3.732 
~30,96~ 
364,703 
315,o8o 
36~,8s.: 
467,-'33 
409,o6.1 
479.-'0.! 
25-J,:!.?b 
204,192 
5.!..J.,Ul4 

756 
too,s;6 

Total Weight 
of Mails 

Dis­
patchC"d 

(Pounds) 
116,176 $ 
7i,298 

391,508 
757,68.j 
~36,459 
-'54.811 
179,654 
97,026 
99,148 
95.944 

t,6.?0,0I7 
] ,]90,576 

340,073 
10~,099 

45.393 
83.700 
86,610 
79.42.! 

1.? 1,51 I 

69.368 
17 J,276 

b5,278 
.J.:?, 145 
gS,.? .. n 

IQ,J.!R 
54 .. ~05 

Amount 
Paid to 

Contractor 
3-!8,483.05 
143.663.80 

1,174.445·7-' 
2,272,973·61 

7o8,o46.16 
7ZI,2Ija85 
493.901.12 
290,949-09 
82,043·98 

116,999·56 
1,391,038.63 
3,670,898.49 
I ,020,217 .2j 

113,314.46 
1JI,Ij5.22 
241,848·49 
151,516.01 
l lj,j20.7I 
177,385.24 
171,543·33 
15-hl41.74 

51,196.78 
.J.!,I47·05 
76,613.35 

~.~45.oo 

4.876.45 

Totals ••.•.•.•......... q,3<;9 q,qs,o79 IJ,2n5,64o 7 ,oq6,930 $13,869,6o6.16 
Not~-Figurcs are subject to very slight re\•isions as the result of late corrections 

sometimes filed by operators. 

Contract Air Mail Operators on December 31, 1929 

CA~£-1 Boston, l\Iass .. to New York, N.Y., 192 miles. 
Contractor: Colonial Air Transport, Inc., 270 Madison Ave., New York, N. Y. 
Compensation: $3.00 per pound. 

Southbound (Eastern Time) Northbound 
(I: 15 (lll\ 
7:30 pm 
8:40 pm 

Lv .....•............... Boston, Mass ...•.......•......•... Ar 
..•......•.......... Hartford, Conn ....•....•........••. 

Ar ..••••.•.•.••...... New York, N. Y .................... L" 
(Newark Airport) 

(Daily except Sundays and holidays.) 

i so am 
6 35 am 
5 15 am 
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CA::"II-2 Chicago, Ill., to St. Louis, ::"llo., 278 miles. 
Contractor: Robertson Aircraft Corporation, Anglum, Mo. 
Compensation: $2.53u5 per pound. 

Southbou11<l (Centr:tl Time) J\"ortlrborwd 
1 :oo pm 6:10 am J.,._ ....... -:-~:hica;t;;;--111. ..••••••••. Ar 7 30 pm 3:15 pm 

7:zs ant ........... . l•coria, Ill............. 6 
8:15 am .......... Springfit:ld, Ill. • • . . . . • • . • 5 

10 JU11 
20 Jllll 

~3..:.:s:!.o~J~ll:.:l1:___:9:..;:..:.1..e5~a..:.u..:.r _ __::.A..:.rc...:..·:..·:..·:..·c.:· ..... St. Lours, :"II o .... :~.:..:.~~:.!.:_v _____ 4 (IJaily:) _____ _ 15 -~-~- ..!__:._:45 pm 

CAM-3 Chicago, Ill., to IJallas, Tex., 1,059 mile.'. 
Contractor: National Air Transport, Inc., Chicago, Ill. 
Compensation: $3.00 per pouncl. 

Southbouucl (Central Time) 
B:oo pm 6:10 am 
9:so pm 8:10 atn 

I J !10 ant 
J !10 3111 II :so ant 
. 1:15 am 
4:10 ant 

Lv ....••••.... Cliicago, Ill~:-.--:-.-:-=-:-:-::~·:;\-r 
••••........ ::"lloline, Ill.. .......... . 
.......... St. Jos.:ph, )!o ......... . 
......... Kansas l:it)', ::\ro ......... . 
...•....... \\"ichita, Kan ....•...... 
••....... l'onca City, Okla ........ . 

Northbouud ------------
7:20 Jlnt 5 :40 ant 
;:t:Jo prn 4!..!0 ant 
.!!55 Jllll 
2:.lo ]1111 1 :to ant 

I I: I 0 J"Hll 
10 !20 JHll 

2:30 Jllll .....•....•• Tulsa, Okla............ u:3o JHn 
5:25 am ...... . Oklahoma City, Okla....... Q!20 JH11 

•.•.•.... Fort \\"orth, Tex......... 9:ssam 8:oopm 7=35 am 5!30 pm 
8:oo ant s:so pm ------='---"--'----;A_r_._._._ ......... Dallas, Tcx ........••.. Lv 9 :30 am 7 :30 pm 

Lv ......... l'onca City, Okla:-~:-:-;G·-------Io-:15-pm 4!10 am 
s:~o ant -"------------A_r_ •..•..•..... Tulsa, Okla ...•...•..•. L\· 9:~o pm 

--- (Daily:) 

CA::"If-4 Salt Lake City, Utah, to Los Angeles, Calif., 6oo miles. 
Contractor: Western Air Express, Inc., Los Angeles, Calif. 
Compensation: $3.00 per pound. 

t Westbound (Pacific Time) 
9:30 pm 9:1o am Lv ....... :salt Lake City, Utah .•.•.. Ar 
2:45 atn 2:25 pnt ......... . Las Vegas, Nev ......... . 
4:15 am 5:25 pm Ar .••...... Los Angeles, Calif. .•••.... Lv 

tDaily except Monday. • Daily. 

CAl\I-5 Salt Lake City, Utah, to l'asco, \\'ash., 530 miles. 
Contractor: Walter T. Varney, Boise, Idaho. 
Compensation: $3.00 per pound. 

W estbolllrd 
9:30 pm 9:30 am 

12:45 am 12:45 pm 
3:45 am 3:45 pm 

(Pacific Time) 
Lv ..•.... Salt Lake City, Utah ....... Ar 

. . . . . . • . . • • Boise, Idaho ••••••...•• 
Ar .......•... Pasco, 'Vash ..•.••..•••. Lv 

(Daily.) 

CAM-8 Seattle, \Vaslt., to Los Angeles, Calif., 1,141 miles. 
Contractor: Pacific Air Transport, Inc., San Francisco, Calif. 
Compensation: $2.8125 per pound. 

Eastbo1111d 
I :45 ant 1 :o~s 

IO:o5 Jl111 10:40 
i:oo '"" 7 :3s 

Eastbouud 
2:oo Jlm .:2:oo 

JO:o~s ant 10!45 
8: I 5 ~] 111 ll:15 

t 
pm 
arn 
ant 

ant 
Jllll 

!~ 

Southbound (Pacific Time) Nortlrborwd 
'' 11 :45 pm Lv ••••••••.•.•...••• , .• Seattle, \\'ash •••• ,, .•............. Ar 1 :oo pm 
·· r :30 am .................... Tacoma, \Vash..................... r 2:25 pnt 

7:25am ••.•...•.•• Vancouver, \Vash. (Portland, Ore)........... 10:3o am 
9:30 am ..................... 1\Iedford, Ore....... . . • • . . . . . . . . . • 8 :oo am 

12:45 pm Ar •••••...•. San Francisco, Calif. (Crissy Field) ••....•••• 
12 :so pm Lv ••...........••...... Crissy Field ••••••.••••••..•..•.. 

1:oopm Ar ••..•.......••.....• Oakland, Calif. .•••••...•..•.•••... Lv 4:ooam 
1:15pm Lv •.••..••••....•.••.. Oakland, Calif ..••......••.......•• Ar 3:45am 
2:45 pm ..................... Fresrto, Calif ...... ............... Lv 2 :oo am 
3:50pm •..•..•...•....•.•• Bakersfield, Calif.................... 12:55 am 

__ :!.5..:.:o~o~p~m~--~A~r~·..:.·..:.·..:.·..:.·..:.·..:.·..:.·..:.·~·~·~·~·~·~·~-~-~·~··=~~o~s~A~n~g~e~le=s~·~Cia~l~if~·~·~·~·~·~·~·~·~·~·~·~·~·~-~-~-~-~-~-~L~v'--~'~~~=~4~5~Jl"' 
5 :oo am Lv .••...•...•...•... San Francisco, Calif. ...••..........•. Ar 7:25 pm 
s:zs am Ar •.......•.......•.•• San Jose, Calif. •.......•....•...•. Lv 7:oo pm 

*Dispatch is by train to Portland Field. 
(Daily.) 
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CA:\I-9 Chicago, Ill., to :\linneapolis, :\£inn., 503 miles. 
Contractor: Northwest Airways, Inc., St. Paul, Minn. 
Compensation: $2.75 per pound. 

IF.-stl•o:rud (Central) Eastbouud 
II :30 Jlln :::oo pm 6:10am Lv ••.•. Chicago, Ill ...... Ar ;:.?5 pm 12:25 pm 3:45am 

6:58am Ar .•.• :\lilwaukee, \\'is .••. L\· 6:57pm 3:os am 
;-:30 am J.,- .••. :\Iii waukee, \\"is .••• Ar 6:o6pm 
8:10am .•• Fond du Lac, Wis ••. 5:::o pm 
8:..!5 ant . • • • • Oshkosh, Wis ••.•• 5:05pm 
8:40am ••.. ApJlleton, \Vis .•.•• 4:5opm 
9:ooam Ar ..•• Grccn Bay, \Vis .•.. Lv 4:30pm 

1.!!.!0 ant ;:10 ant Lv •••• :\lilwaukee, \\"is ••.• Ar 6:35pm 
S:os am • • • . . :\ladison, \\"is ••••• s:3o pm 
9:::o am •••• La Crosse, Wis •••• o~:::opm 

3:3oam s:o~o pm •o:o~o ant ••.. :-;t. Paul, ;\linn ••.• 3:oopm 8:55am I 1 :45 pm 
3:45am s:ss pm ro:so ant A r •• :\I inneapolis, :\linn ... L\• .!:-15 pm S:o~s am ~I :30 pill 

(Daily.) 

CA:\I-11 CJe,·dan<l. Ohio. to Pittsburgh, Pa., 1::3 miles. 
Contractor: Clifford Ball, McKeesport, Pa. 
Compensation: $.1.00 per pound. 

Sout/1bouud (Eastern Time) Nortlrbouud 
1..?! 15 ant 10:!15 pm 

1 :oo pm 
o~:oo pm I:30 pm 
3:15 pm 

Lv ..••.•••.. CJ.:,·dand, Ohio ••••••.••• Ar 
••.••.••• Youngstown, Ohio •.••••.•• 

1 :o~s 3111 1 =-~~ pm Ar.:\lcKeesport, l'a. (Pittsburgh, Pa.).Lv :::30 pm I:::oo Jllll 
(Daily.) 

CA:\I-1:: Cheyenne, \\'yo., to Pueblo, Colo., 199 miles. 
Contractor: Western Air Express, Inc., Los Angeles, Calif. 
Compensation: $.083 per pound. 

Soutlrbouud (:\fountain Time) Nortllbouud 
s:oo am Lv •••.•••••.•...•••••• Cheyenne, \Vyo ••.••••••••••••.••••. Ar 7:oo pm 
6:::o am •.•.••••••.•••••••••• Dem·cr, Colo. • • • • • • • • • • • • • • • • • • • • • 6:oo pm 
7:20am ••••.•......••••. Colorado Springs, Colo................. 4:so pm 
;:45 am Ar ••••.•••••••.•..••••.• Pueblo, Colo ••••••••.••••••••••••• Lv 4:15pm 

(Daily.) 

CA:\I-16 Cleveland, Ohio, to Louisville, Ky., 345 miles. 
Contractor: Continental Air Lines, Inc., Cincinnati, Ohio. 
Compensation: $1.22 per ponncl. 

t Southbouud 

'" :o~s pm 
I !10 Pill 

*Daily. 

CA:\I-17 
Contractor: 

2!45 atn 
3!20 am 
4=-10 ant 
S: IS ant 
s:25 ant 
6:os ant 

6:1s ant 
tDaily 

(Eastern Time) 
Lv ••..•••.•. CJe,·eland, Ohio ••.••••••• Ar 

•..•.••.••• Akron, Ohio ..••••.•..• 
• • ••. • •• • . Columbus, Ohio •....••.•• 
•••..••••. Springfield, Ohio .••••.•••• 
••••••••••• Dayton, Ohio ••.•..••••• 
••..•••••• Cincinnati, Ohio .••••••••• 

(Central Time) 
Ar ....•.••••• Louisville, Ky ••••••••••. Lv 

except Sundays and holidays. 

Northbouud t 
II :30 pm 4:10 pm 
II :os pm 3=-15 pm 
9=-ls pm 
9:25 pm 
9:00 pm 
S:::o pm 

6:oo pm 

Compensation: 

New York, N. Y., to Chicago, Ill., 7I8 miles. 
National Air Transport, Inc., Chicago, Ill. 
$t.zs per pound, s% reduction for each soo 
and up to 5,ooo pounds. 

pounds over I,5oo pounds, 

~Vcstbo1md 

N.Y. N.Y. 
Night Day 

Transc. Transc. 
S:oo pm II :oo am 
9=35 pm 12!1 5 pm 
:::Is am 4!20 pm 
.!:JO am 4=35 pm 
3:-!0 ant 5:20 pm 

s:35 am i!OO pm 

Eastern Time) 

Lv.New York, N. Y. (P.R.R. Station) .Ar 
New Brunswick, N.J. (Hadley Field) 

Ar ....••••.• Cleveland, Ohio .••••••••• Lv 
Lv ...••••••• Cleveland, Ohio •••.••••.• Ar 

.•••.••••••. Toledo, Ohio .••••••••••. 
(Central Time) 

Ar •••••••••••. Chicago, Ill •••••.•••••. Lv 
(Daily.) 

Eastbound 

6:43 am 
4:45 am 

12:15 am 
r2:oo pn1 
10:5o pm 

8:30 pm 

6:40 pm 
4:45 pm 

I2:I5 pm 
12:oo m 
10:50 am 

S:oo am 
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C AM- IS C hi cago, I ll. , t o Sa n Fr;lllc isco, Ca lif. , I.93I lllil cs . 
Con tractor: Boeing Air Transpor t, Inc., Seattle, Wash . 
C ompen sa ti on : $ r. so per pound fi r :::; t t ,ooo mil s, z:;c :; dditi ona l for c:1c h 100 m iles ove r 

1 ,ooo . 

" South bo 1wd (Ce ntra l Ti1n c) I 

S :oo arn S :oo pm L v . . C hicago~------_-:\ r 
10 : I 5 ]Jill Iowa ity , IO\f:l . 

I 0 :15 a In . Ccd3r H.:t pid s, ] ow a . 
I I :3 0 a m . Des l\ fo in "s. l o wa . 
r 2 :4 0 pn1 I 2 : 30 ::1111 At". .Om;di ::t, !\ e b r .. I, \" 

I :oo pm I :oo am L v. . O mah a , N e br .. . Ar 
I :30 ]Jill . L in co ln. !\ chr. 
3 =30 pm 3: 15 am Ar . . No rth Platt e. Ne br.. f.,· 

( i\ro unt a in Ti m e) 
2 =45 pm 2 :J O 3 111 L v . . !\o rth P latt e , !\cbr.. .A r 
4=45 pm 4:30 a m A r . . Che yenn e , \\"yo. r. ,. 
s :oo prn 4 :45 a rr1 I .v. . C he y e nn e , \ Vyo . \r 
; :30 pm 7: I 5 .1m . H ock ' pri n l>s• \\ "yo . 
9 :30 J)ITI 9 :3 0 a n1 A·· . Sa lt Lake Cn y , · rnh. L ,-

9 :oo pm g :oo a m Lv . 
(P:rc if1c Tim e) 

. Sa lt Lak e C ity, ta h. . Ar 
I I :oo pm I I :oo am .. E lko, !\ t.: V. • 

I : l 5 a m I :I 5 prn A r . . Hcno, 1\ t,;V .. . I, ,· 
I :30 a m I :30 pm Lv . .. . He no, !\' l,!V ., . A r 
2 :30 a m 2 :.30 pm . Sac ra m e nto, C.1 ii f. 
~:3 0 am 4 :30 pm Ar. .. Oak bnd , Ca li f.. fy 

(Sa n F ra nc isco, Calif. ) 

tDai ly exc ept '. l o nday . • Da ily . 

CA ~ f- rg Ne w Yo rk , N . Y., to A t1 3 nt :1 , r;:l ., 7G.1 mil es . 
Contracto r: Pitcairn Avia tion , Inc., Brooklyn, N. Y. 
Co mpe nsati on: $J .OO pe r po und. 

Sout lrb ouu d 
s:oo arn 9:10 
5:40 3111 9 :ss 
6 :40 a m 
7 :1 0 arn I I: I 5 

I 2 :3 0 
2 :25 

4: 00 
6 :~ o 

pn t 
prn 

pm 
am 
am 

am 
a m 

(Ea s te rn Tim e) 
Lv. New Yo r k , N . Y. (Landin g Fie ld ) . A r 

.. P hil :1de lphia, Pa . ( Ca md e n , N .J. ) .. 

........... Ha it i m o r e, l\fd ....... . .. . 

... . ..... \ Va s hin g to n , D . C .. . ... .. . 

... . . . .... .J{i c hm o nd, Va .......... . 

.. . .... \ Vin s t o n- Sa km t, N . C ..... . . 
( G r ee ns bo ro , N . C.) 

......... S partan bu r g, S . C .... . . .. . 
A r . ....... . .. . A tl a n ta, Ca ........ . . . . Lv 

tDa il y except Su nd ays a nd h o lida ys . *Da il y. 

CAM-zo A lbany, N. Y ., t o C leve la nd , O hi o, 446 mil es . 
Contractor : Colonial Western Airways, Inc., New York, N . Y. 
Compe nsa tio n: $ 1. r 1 p e r po und. 

\1 o rtlrbo H~:d 

6 :oo pn1 6 :oo 3111 

3 :oo :1111 
~ : oo pt n :! : 0 0 3 Jil 
I :oo prn I :oo ::till 

J :! :40 )1111 I 2 :J O am 
~ ~ = os pm 

I I :oo ptn 

9 =4 5 pm 
i : -;s 3111 7 :.; s JHII 
7 :30 .1111 7 =30 Jll l1 

:1 :oo am 4 :00 pm 

:! :JO 3 111 ~ : J O pm 
I 0 :30 :un I 0 :30 pill 
10 :15 pm 10 :1 5 3 111 
ro :oo pm 1o :oo :u n 
S :so ]J!Tl s : s o am 
S :oo ]HI! S :o o 3111 

s. F . N ig ht s. F. D a y 
Tran sc. Tra nsc . 

No rtlrb o uu d 

5 =0 5 :llll 9 :00 pm 
Ll :25 .1 1ll s : cs pn 1 

7 : 15 pn1 
3 :os a m 6 : so pill 

2 :oo am 
1 I: 50 pm 

10 : 2 0 Pill 
~:3u ]Jill -- --

vVestb ou.nd (Ea st e rn Time) F:'ast bo u11d 
3: 40 pm 
3:so pm 
~ :45 pm 
5 :I 5 pm 
6 :15 pm 
7 :os ]Jil1 

I0:30 ]JITI 
I :oo am 

Lv . .... ...... . ....... .. Albany, N . Y . .. . ..........•........ ·\r S :I o am 
.... ... . .. ... .. . . .. Sch e n ectady, N . Y. . . . . . . . . . . . . . . . . . . S :oo am 
...... _,_ ..... Ut ica , N .Y. (H .. ome, N . Y . ).. .. ..... . . ... 7:r o am 
.... .. .............. Syracuse, N. Y...... ...... .... .. .. 6:40 am 
... .......... ..... . . Hoclr es te r, N . Y.. .. .. . . . . .. .. .. .... s:~s an• 

Ar .. ... .. ....... . ...... B uffalo, N. Y ..... . .. . . ... . ... . ... Lv 5 :oo an1 
Lv .... .. .. .. .. ......... Buffalo, N . Y . . ... . ...... . .. ... ... Ar '"30 am 
Ar .. .. .... . .... . . ...... C leve land , Oh io ... . ... .. .. . . . ... . . . . Lv I 2 :3 0 am 

(Daily exceo t Sundav) 

CA M -21 Dall as to Ga lves to n , Tex., 320 miles. 
Contractor : Texas Air Transport, Inc., Fort Worth, Tex. 
Compensa ti on: $2 .89 per pou nd. 

Southb ou.nd (Central Tim e ) Nort11b01111d 

7 45 am Lv ... . . ... .. ........ .. ... Dall as , T ex .... ..... .... . ......... A r 7 37 prn 
8 I 5 am . . .... . . . . ... .. ..... Fort \ •Vorth, T ex ...... .. .. . .. . .. . ... 7 I S pm 
9 20 arn . ..... . . .......... . .. .. V\'aco, Tex..... . . . . . . . . . . . . . . . . . . 6 I 5 IJill 

10 so am . ... .. . . .... . .. .. ..... . Houston , Tex .. ... ..... . . . . . . . . . . . 4 45 pill 

II 30 am Ar. ... . ... ........ . ... . Galves ton, Tex ... . . . . . .. ..... . ... . . L v 4 oo pm 
(Daily.) 
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CAM·:!-' Dallas to Drowns\·ille, Tex., 529 miles. 
Contractor: Texas Air Transport. Inc., Fort Worth, Tex. 
Compensation: $-'.89 per pound. 

So:llhbo:wd (Central Time) Nortlaboamd 
;-:.15 am Lv .............••........ Dallas, Tex ...•.•.•••.•••••••.•••• Ar 7:35pm 
S:as am •.........•.•••...•• Fort \\'orth, T.:x.......... ..•..••.•• 7:15pm 
9:20 am ......•..•..•..•..... ,,\\'aco, Tex....................... 6:I5 pm 

10:-'s am ...•.....••......•.•... Austin, Tex...................... s:IO pm 
11:20 am .•.•.......•.•..•.• !:'an Antonio, Tex................... 4:15 pm 
..!:05 pm Ar ...••......•••..•.. llrowns\•illc, Tex ..................... Lv 1:25pm 

{Daily.) 

CA~I·.!J Atlanta, Ga., to Xcw Orlcans, La., 483 miles. 
Cnntr:.ctor: St. Tammany Gulf Coast Airways, Inc., New Orleans, La. 
Compensation: $1.75 11cr pound. 

Southbound (Central Time) Northbound 
s:JO am I.\', ..................... Atlanta, Ga ....................... Ar 6:JO pm 
7:1 o ant .................... llirntingham, .. o.\la.................... 4 :ss pnt 
9:30am ...................... ~lobile, Ala....................... 2:35pm 

11 :oo am Ar .................... X ew Orleans, La .................... Lv 1 :oo pm 
(Daily.) 

CA:'II·:!4 Chicago, Ill., to Cincinnati, Ohio, z;o miles. 
Contractor: Embry-Riddle Company, Cincinnati, Ohio. 
Com11ensation: $1.47 per llOtllld. 

Southbound (Central Time) Northboamd 
S:JO ant g:oo Jllll 

ao:15 am Io:45 pm 
6:30 am 7:00 pm 
4=45 am 5:I5 pm 

L\', ........... Chicago, Ill ............ Ar 
.......... Indianapolis, Ind ......... . 

(Eastern Time) 
t.?:JO pm I:oo am Ar ..••.•..•. Cincinnati, Ohio .••.•.••.. Lv 4:30 am 5:00 pm 

(Daily.) 

C AM-z5 Atlanta, Ga., to Miami, Fla., i54 miles. 
Contractor: Pitcairn Aviation, Inc., Brooklyn, N. Y. 
Compensation: $1.46 per pound. 

Soutlabound (Eastern Time) Northborwd 
6:45 am Lv ...................... Atlanta, Ga ....................... Ar 7:30 pm 
;:4o am ...................... ,;\lacon, Ga....................... 6:40 pm 

1o:oo am .................... Jacksonville, Fla..................... 4:25 pm 
a r :oo am Ar ..•........•.•.... Daytona Beach, Fla ..•.•...•...•••••.• Lv 3:15 pm 
11 :o5 am Lv .................. Daytona Beach, Fla ................... Ar 3:05 pm 
1I :45 am ...................... Orlando, Fla...................... 2:35 pm 
I2:5o pm ...................... Tampa, Fla....................... 1:25 pm 

1 :I 5 pm Ar .....••........... St. Petersburg, Fla ....•.....•.••.••.. Lv I :oo pm 
11 :os am Lv .................. Daytona Beach, Fla ................... Ar 3 :o5 pm 
I:45 pm Ar ...................... Miami, Fla ....................... Lv I2:Jo pm 

(Daily.) 

CAM-26 Great Falls, l\lont., to Salt Lake City, Utah, 489 miles. 
Contractor: National Parks Airways, Inc., Salt Lake City, Utah. 
Compensation: $2.475 per pound. 

Southbound (Mountain Time) Northbound 

7 :oo am 
8:20 am 
g:oo am 

g.oo am 
g:ss am 

Io:4o am 
I :15 pm 
z:35 pm 
3:05 pm 

Lv .••••••.. Great Falls, Mont .•••. , .•• Ar 
••..•••••••• Helena, Mont .••. , ••..• , • 
••••.•..•.• Butte, Mont .....•.••••• 
•..•..•••• Pocatello, Idaho ••.•.•...• 
••••...••.. Ogden, Utah ......•.••• 

Ar ....... Salt Lake City, Utah .•..••• Lv 
(Daily.) 

I2:Io pm 
11:25 am 
10:40 am 
8:20 am 
6:30am 
6:oo am 

CAM-27 11ay City, Mich., to Chicago, Ill., 773 miles. 
Contractor: Thompson Aeronautical Corporation, Kalamazoo, Mich. 
Compensation: $o.8g per pound. 

5:4o pm 
4:20 pm 
4:oo pm 

t Westbowul t Eastbound 
4:25 pm (ET) 
4:35 pm (ET) 
s:os pm (ET) 
5:45 pm (ET) 
5:35 pm (CT) 

tDaily except 
34 

Lv ....... Bay City, Mich ....... Ar 
....•.. Saginaw, Mich ....... , 
••.•••• , • Flint, l\Iich ..••.•.•• 
• • . , ••. Lansing, Mich ....... . 

Ar., ...• Kalamazoo, Mich •.• ,, .Lv 
Sunday and holidays. 

12:05 pm (ET) 
II :55 am (ET) 
I I :25 am (ET) 
10:40 am (ET) 
8:55 am (CT) 
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t Wcstbormd t Eastbound 
4:20 pm (ET) 
4:40 pm (ET) 

5 :os pm (ET) 
s:4s pm (ET) 
6:15 pm (ET) 

Lv.,,, •• , Pontiac, l\lich. , •••••. Ar 1 2 :oo 111 (ET) 
•••••••. Detroit, :!\lich........ 11:40 :un (ET) 

(Dearborn, ::\!ich.) 
, .•••• Ann Arbor, ::\!ich .• ,,.. 11:15 am (ET) 
•.••...• Jackson ::\lich. .. . . . • • 10:45 am (ET) 
••••• Battle Creek, :\fich..... 10:15 am (ET) 

s :Js pm (CT) 
4:40 pm (CT) 

Ar •••••. Kalam:.zoo, :\lich •••••• Lv 8:ss am (CT) 
...:!..'-"-"'--".:.:.:..~.;;;7------:,;-:_,-'-.-'-. ::..: . . ::..c.c..:·c..:·..:·:\"'1;'-'t:.:ls'i-k:.:e:.:go~:,.::.,,'---,;-,:';IC:ic:.:;l,::l • ..: • ..:·.:..·::..c· ::c. :.:.,~\'-r-· 9:55 am(C;:;.-;;T;f)----

s:oo pm (CT) ••. , • (;rand f{:.pids, i\1 ich..... 9:35 am (CT) 
s:Js pm (CT) ~~~~~~~-----=A:.:r..:·..:·..:·..:·..:·..:·.:..K=a=l=a=n='a=z=o=o~,-=:\.:..li:.:c.:..h:.:·.:..·.:..··.:..·::..c·::..c·:.:I.:...'.:.." __ 8~s an1 (CT) 

3:oo am (ET) 
4:oo am (ET) 
4:40 am (ET) 
s:10 am (ET) 
6:zs am (ET) 
6:35 am (ET) 
t 

Lv., ••••. Clevel:.nrl, Ohio ...••.• Ar 
•.•••••• Tolerlo, Ohio ....... . 
........ I lctroit, ::\fich ..••••.• 
•••.•••. Pontiac, ::\lich ••.••••• 
••• , ... Saginaw, :\lich ....... . 

Ar ••.•••• Bay City, Mich .•••••• LT 

11 :30 pm (ET) 
ro:35 pm CET) 
9:55 pm (ET> 
9:30 pm (ET) 
1!:30 pm (ET) 
8:15 pm (ET) 

t 
s:4o pm (CT) 
6:zs pm (CT) 

Lv .••••• Kalamazoo, :!\fich ..... ,. Ar 
•••••• South llenrl, I nrl •.••.• 

8:so am (CT) 10:05 pm 
1!:10 am(CT) 

7:2o pm (CT) Ar ........ Chicago, Ill. ........ J.v 
Sundays and holidays. *Daily. 

7:15 am (CT) 8:30 pm 
t Daily except 

CA:\I-28 St. Louis, Mo., to Omalw, :'\eb., 404 miles. 
Contractor: Robertson Aircraft Corp., Anglum, Mo. 
Compensation: $0.785 per pound. 

Westbound 
7:25 am 7:30 pm 

to:Jo arn 1o:oo prn 
ro:so am ro:4o pm 
12:os pm 12:2o ant 

(Central Time) 
Lv ••••••.•••. St. Louis, ::\Io •••••.•••.. Ar 

..•••...• Kansas City, ::\Io .••••...• 
•• , • , ••• , .St. Joseph, Mo ... , ...... . 

Ar ........... Omaha, N eh ............ Lv 
(Daily.) 

New Orleans, La., to Houston, Tex., 319 miles. 

Eastbor111d 
s:so I'm 6:15 am 
3:1o ]Hn 3:35 am 
2:45 pm z:ss am 
1 !to prn 1 :ro ant 

CAM-29 
Contractor: 
Compensation: 

St. Tammany Gulf Coast Airways, Inc., New Orleans, La. 
$r.oo per pound. 

Westbomrd (Central Time) Eastbormd 
II :JO am 
2:25 pm 
3:15 pm 

Lv., ••••••••..•••.•••• New Orleans, La •••..••••••••• ,,,,, .Ar 
•••••••••••••••••••• Beaumont, Tex .•••••• , , •••• , ••• , ••• 

Ar •. , •..••••••.••••...• Houston, Tex ...•.••••....•.••••• , • Lv 
(Daily.) 

CAM-30 Chicago, Ill., to Atlanta, Ga., 768 miles. 
Contractor: Interstate Air Lines, Inc., Chicago, Ill. 
Compensation: $o.78 per lb. 

12:30 pm 
9:40 am 
8:45 am 

Southbound (Central Time) Northbound 
9:oo am Lv ...................... Chic:.go, Ill ....................... Ar 5:30pm 

11 :os am ................... Terre Haute, Ind. .. .. .. .. .. .. .. .. .. • 3:30 pm 
12:05 pm Ar .................... Evansville, Ind ..................... Lv 2:30 pm 
10:30 pm Lv ..................... St. Louis, Mo ..................... Ar 3:oo pm 
12:05 pm Ar .................... Evansville, Ind ..................... Lv 1:10pm 
12:20 pm Lv ... , .. , .. , .. , .... Evansville, Ind .• , , ........ , , , Ar 1 :oo pm 

1 :45 pm Ar .................... Nashville, Tenn................. .. .. 11 :35 am 
2:30 pm Lv, ,, , , , , , , • , , , •••.• , .Nashville, Tenn.,, ••••••.• ,,.,,.,,,, 
3:45 pm ................... Chattanooga, Tenn .................. , ro :30 am 
s:1o pm Ar ...................... Atlanta, Ga ....................... Lv 9:25 am 

CAM-32 
Contractor: 
Compensation: 

Westbound 
4:15 am 
6:rs am 
7:35 am 
7:5o am 
s:r4 am 
s:45 am 

(Daily.) 

Pasco, Wash, to Spokane and Seattle, Wash., 449 miles. 
Varney Air Lines, Inc., San Francisco, Calif. 
$o.og per pound. 

(Pacific Time) 
Lv. , , ••.•••• Pasco, Wash .•••••••••• Ar 

, , •••••• , Portland, Ore .••••••••• 
, •••••.•• Tacoma, Wash .. ,.,., ... 

Ar ••• , •.••• Seattle, Wash ..•••••• , .Lv 
Lv •••••••.•• Pasco, Wash ... ,, •••••• Ar 
Ar .••• ,, , •• Spokane, Wash ••• ,., ••• Lv 

Eastbound 
4:20 pm 8:oo am 
2:40 pm 6:r5 am* 
r :2o pm 
r:oo pm 
4:20 pm 
3:oo pm 

*Departs from Vancouver Field. 
(Daily.) 



l 

APPENDIX 

F. A. M. Routes in Operation in 1929 
F. A. M. 1, New York, N. Y. to Montreal, Canada, 334 Miles 

(Eastern Time) 
.\'ortlll>ormd ( Dail}· except Sunday) Southbormd 

;-:oo ant L\· ...... ...... . Xcw York, X. Y. (Air Field) ............ . 
8:45am ••••.........•....... Albany, X. Y ..••••••••••.•••••••• Ar 2:30pm 

11:15 am Ar ...........•...•... .Montreal, Canada ................... L,· 1.2:15 pm 
•Dispatched by train from Albany, X. Y. 

F. A. M. 4, Miami, Fla., to Havana, Cuba, 261 Miles 
(Daily) 

Southborwd (Eastern Time) Nortlaboamd 
S:oo am Lv ..•..•.....•.....•••. )Iiami, Fla ...................... Ar 5:15 pm 

10:15 am Ar ...........•.....••• lla•·ana, Cuba .................... Lv 3:oopm 

F. A. M. 5, Miami, Fla., to Cristobal, C. Z., 2,074 Miles; to Curacao, 3,097 Miles 

Southbound 
7:oo am 
9:45 am 
4:30 pm ~CT) 
7:ooam CT) 
8:30am CT) 
1 :oo· pm (CT) 
7:oo am (CT) 

11 :30 am (CT) 
3:oo pm (CT) 

Tues. 8 :oo am 
" 2:30 pm 

\\' t!d. 8 :oo am 
" .2:30pm 

(Tuesday, Thursday, Saturday) 
(Eastern Time) 

Lv ••...•..•...•.. )!iami, Fla ............. Ar 
Ar •...•.••.•.•• Havana, Cuba ............. Ar 
Ar ......•. Belize, British Honduras .•.••••• Lv 
L•· ......•. Bdize, British Honduras •••.•••• Ar 
Ar ...... Tela, Republic of Honduras ...... Ar 
.·\r .......... )!anagua, Nicaragua .••.•••.•. LT 
Lv .•....•... )!anagua, Xicaragua •...•..••• Ar 
A r .....•...•.. David, Panama ...... ,' ..... Ar 
Ar ....•.•.• Cristobal, Canal Zone .•.•.•.•• Lv 

(\\"cekly) 
L\· ......... Cristobal. Canal Zone ......... Ar 
Ar ..•.••.. Barranquilla, Colombia •••••••• Lv 
Lv ...•..•. llarranquilla, Colombia •••.•••• Ar 
.Ar ..•••• Curacao, Dutch \Vest Indies •••••• Lv 

Northbound 
s:3o pm 
2:45 pm 
6:oo am (CT) 
1:oopm (CT) 

II :30 am (CT) 
7:oo am (CT) 
3:oo pm (CT) 
9:30 am (CT) 
7:ooam (CT) 

6:oo pm 
1:15pm 

12:45 pm 
8:30 am 

Thur. .. 

F. A. M. 6, Miami, Fla., to Port-of-Spain, Trinidad, 2,197 Miles 

Southbound 
9:15 am 

II :30 am 
1:::15 pm 

to:oo am (next day) 
10:30 am 
12:30 pm 

t:oo pm 
4:oo pm 

7:oo am 
7:55 ant 
8:15 am 
9:45 am 

10:30 am 
t:oo pm 
I :30 pm 
4:15 pm 
7:oo am 

11 as am 
11:45 a.m 
2:05 pm 

Sun. .. 

1\Ion. .. 

(.Monday, \Vednesday, Friday) 
(Eastern Time) 

Lv ..•••....••... l\Iiami, Fla .............. Ar 
Ar ...•.....••.• Havana, Cuba •••..••••.••• Lv 
Lv ...•••••.•... Havana, Cuba .•••••••••••• Ar 

(Stop over night in Eastern Cuba) 
Ar .......•. Port au Prince,. Haiti ......... Lv 
Lv .•.••.... Port au Prince, Haiti .•••••••• Ar 
Ar •....•.••. Santo Domingo City •••••••••• Lv 
Lv ..•...•.•. Santo Domingo City •••••••••• Ar 
Ar ••••••..• San Juan, Porto Rico ••••••••• Lv 

(Weekly) 
Lv ••••••••• San Juan~.Porto Rico ••.•.•••• Ar 
.Ar ...... St. Thomas, u; S., Virgin Is ...... Lv 
Lv •••••• St. Thomas, U.S., Virgin Is •••••• Ar 
Ar .......... St. Johns, Antigua .......... Lv 
Lv .......... St. Johns, Antigua .......... Ar 
Ar ........... Castries, St. Lucia ........... Lv 
Lv .•.••.•.... Castries, St. Lucia .••••• , •••• Ar 
Ar .•••..•• Port-of-Spain, Trinidad •••••••• Lv 
Lv .••.••.• *Port-of-Spain, Trinidad •••••••• Ar 
Ar .•..•• *Georgetown, British Guiana •••••• Lv 
Lv ••••.. *Georgetown, British Guiana •••••• Ar 
Ar ••.••• *Paramaribo, Dutch Guiana •.•••. Lv 

*Service between Port-of-Spain and Paramaribo (590 miles) is on 
No. 5· 

Northbound 
s:45 pm 
3:30 pm 
1:15pm 

2:oo pm 
1:30pm 

11:30 am 
tt:oo am 
8:oo am 

4 :oo pm Thur. 
J!OO pm u 

2:30 pm 
t:oo pm 

12:45 pm 
ro:oo am 
9:30am 
7:oo am 
2:15pm Wed. 

to:oo am " 
9:2o am 
7:ooam 

" 

F. A. M. Route 

F. A. M. 7, Miami, Fla., to Nassau, Bahamas Islands, 200 Miles 
(January r to April 30) 

Eastbound (Daily) (Eastern Time) Westbound 
9:40am Lv ..................... J'.:liami, Fla ...................... Ar 2:45pm 

u:4o am Ar ••••••••••••••••••• Nassau, Bahamas ................... LT 12_:45 pm 
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F. A. M. 8, Brownsville, Tex., to Mexico City, 47Z Miles 
Brownsville, Tex., to Guatemala City, l,OZ8 Miles 

Soutllbouud (Daily) Nortllbo11nd 

8:15 am 
11 :oo am 
II :JO am 

1 :ss pm 

(Central Time) 

Lv •••••.•••. Browns,·ille_, Tex ..•..•••.. Ar 
Ar .....•.... Tampico, :•nexico .•.....••. Lv 
J.,· .•.•..•••. Tampico, )[exico .•.•...... Ar 
Ar .•.•..•• :\lcxico City, Mexico ••••.... Lv 

Monday, \Vednes•lay, 
(Central Time) 

I :15 pm 
10:45 am 
10:15 am 
7:45 am 

)[onday1 Thursday, 
and Saturday 

L\• .•.•..•••• Brownsville, Tex ....••..•• Ar 
and Friday 

8:15 am 
1:oopm 
8:oo am (next day) 

ro:oo an1 

Ar .... Vera Cruz (Tcjeria), Mexico •... Lv 
l~v •••. Vera Cruz (Tejeria), l\lcxico ..•• Ar 

(next day) 
I :JO p111 
8:oo am 
3:15 pm 
1:15 pm 
9:45 am 
8:oo am 

1:oopm 
3:15 pm 

Ar ....... San Geronimo, 1\!exico ..•..•. Ar 
Ar ......... Tapachula, Mexico .....••.. Ar 
Ar ..... (;uatemala City, Guatemala .•••. Lv 

F. A. M. 9, Cristobal, C. Z., to Buenos Aires, Argentina, 4,44Z Miles 
(Connects at Cristobal with F. A. l\f. s) 

(\Vcekly) (All times United States Eastern Standard) 
Soutl!bo1111d Northbo1111d 

Tues. 7:00 am Lv •.•...•.... Cristobal, Canal Zone ..•....•..• Ar 1:30 pm .. 12:15 pm Lv .......... Buena ventura, Colombia ........•. LY g:•s 3111 
2:30 pm Ar ...........• Turnaco, Colombia ••.......•.. Lv 6:30 am 

Wed. 6:oo am Lv ............ Turnaco, Colombia ........•... Ar II :30 am .. II :oo am Ar ............ Cuayaquil, Ecuador •.........•. Lv 7:00 am 
Thur. 7:oo am Lv ............ r;uayaquil, Ecuador .......•.... Ar s:Jo pm .. 8:20 am Lv ........... Puerto Pizarro, Peru .........•. Lv 4:25 pm 

1o:oo am J,v ..•.....•...•.. Talara, Peru ..•..••........ Lv 3:oo pm 
1o:so am Lv .....•......... l'iura, Peru .••...•......•. LY 2:oo Jllll 
I2:JO pm Lv ....•..•...... Pimentel, Peru •.••........•. Lv 12:35 pm 
2:os pm Lv .....•........ Trujillo, Peru •.•..•......•. Lv II :IS 3111 

s:2o pm Ar ............... Lima, Peru ••••.......•••. Lv 8:oo am 
Fri. 8:oo am Lv .•..........•.. Lima, Peru ..•..•••......• Ar 4:JO pm .. I2:Js pm Lv ............•• Camana, Peru .••..•....•••. I~v 12!25 pm 

I:Js pm Lv .............•. Arequipa, Peru ............. Lv II :25 ant 
2:so pm Lv .............. l\J ollcndo, Peru .............. Lv 10:20 am 
J:ss pm Lv ....•........... Ilo, Peru .......•........ Lv 9:20 am 
4=45 pm Lv ............... Tacna, Chile ........•...... Lv 8:30 3111 

s:os pm Ar ............•.. A rica, Chile •.............. Lv 8:oo am 
Sat. 8:oo am Lv ............... A rica, Chile ............... Lv J:JO pm .. I: I 5 pm Lv ............ Antofagasta, Chile ..•.......•. Lv 10:30 am 

3:30 pm Ar .....•........ Copiapo, Chile ....•......... Lv 8:oo am 
s~,"· 8:oo am Lv .............. Copiapo, Chile .•............ Ar I :30 pm 

Io:so am Lv .............•. Ovalle, Chile ............... Lv II :00 am 
I :20 pm Ar .............. Santiago, Chile ............•. Lv 8:oo ant 

Mon. 7:oo am Lv .............. Santiago, Chile ....•........• Ar 3:30 pm .. 9:30 am Lv .......... Mendoza, Argentina ............ Lv 1:30 pm 
3:30 pm Ar ......... Buenos Aires, Argentina ......... Lv 7:00 am 

Fri. .. 
Thur. .. 
\\"ed. .. 

Ttii!S. .. 

l\fon. .. 
Sun. .. 
Sat. .. 

RATES 

(Postage plus fee for air mail service) for each half ounce or fraction, arc as follows. 
(Effective Jan. I, I930.) 

Each 
Half 011uce 

Argentina . • • . . . . . . . . . . . . . • . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . • • . • . . . . . . • . • • 55 cents 
Bahamas (service January 1 to April 30).................................... 5 cents 
Barbados . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . • • . . . • • • . 20 cents 
Bolivia (by ordinary means from Mollendo)................................. 40 cents 
Canal Zone . . • • . • . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • • • • • 20 cents 

~~;~~b·i~. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : so ~~~~~ 
Costa Rica (by ordinary means from Cristobal).............................. ~~ cents 
Cuba . • . . . . . . . . . . . . . . • . . • . • • . . . . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • • . . . . . . . . 5 cents 
Dominican Republic • • . • • • • . . . . . . . . . • • . . . . . . . . . . . . • . . . . . . . . . • • . . . • . • • . • • • • 10 cents 
Dutch West Indies: 

Curacao, Bonairet.. Aruba ..........•...........••.............•..•.•..•• 
St. Martins, St. ~ustatius, Saba .•..•..........•..••....•.•..••••••...•• 

Ecuador •••...••••••.•••••••••••••.••.••..•••••••••.•••••••••..••••••.••• 

30 cents 
20 cents 
30 cents 
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Each 
Half Ounce 

Guadeloupe (inclucling Dc,oiraclc, Lcs Saintes, )larie Galenic, Petite Terre, St. 
Bartholomew (Barthelemy) and the French part of St. ~lartins).,,.. 20 

Guatema Ia . . . . . . . . . . . • . . • . . . . . . . . . . . • • . . . . • . . • • . • . . • • • • • • • . • • • • • • • • • • • • • . . t 5 
( ;uianas (British, Dutch. French).......................................... 30 
Haiti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . • • • • • . • . . • • • • • . . to 
Hondura~, British . . . . . . . . . • . . • . . . . . . • . . . . . . . . . . . . . • • • . . . . . . • . • . . • • • . • . . • • t 5 
Honduras, Republic of..................................................... 15 
Leeward Islancls: 

J\nguilla, Anti!(tla, Harhucla, nominica, :O.Iontserrat, :\evis, St. Kitts, 
Rcclonrla, ~~- Chri>tophcr........................................... 20 

British \'irgin lslancls................................................. to 

~~i~~t;~~~~~e. : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : :: : : : : :: : ::: :: : :: : : : : ::: : : : : : ~~ 
l)at1ama .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Paraguay . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . . . • . . • • . • . . • . . . . • • . . . • . . • . . • • . . . • 55 
Peru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . . • • . . . . . • • . . .. • • . • . • • . 40 
Porto Hico . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . • . • . • . • . . . . • • . . • 10 
~ah·ador (Ell . . . • . . . . . . . . . . . . • . . • . . . . . . . . . . . . • . • . . . • • . . . . . . • . . • • • . • . . • . . . 15 
Trinidad . . . . . . . . • . . . . . . . . . . . • . . . . . . . . • . . . • . . . . . . . . . . . . . . • • . . . • . • • . • . . • . . • 20 

t'ruguay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . • • . . . • • • . • 55 
\' enczuela . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . • • • . . • • . . . . . • 30 
\'irgin Islands, tT. ~...................................................... to 
\\'indward blancls: 

cents 
cents 
cents 
cents 
cents 
cents 

cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 
cents 

Grenada, c;rcnadincs, St. Lucia, St. \Tinccnt............................. zo cents 

The rate (postage plus fcc) for air service to CA:\ADA and MEXICO is 5 cents for 
the first ounce or fraction and 10 cents for each additional ounce or fraction. 

The above rates include dispatch hy the Vnitcd States domestic air routes, where 
a\·ailablc, as well as hy the international routes, and, in the case of articles for delivery 
in Canada ancl :'>lexico, dispatch hy the domestic air routes of Canada and ::llexico, re· 
~JIC'Ctivcly, where availahlc. 

DEPARTMENT OF COMMERCE 

Aeronautics Branch 
Washington, D. C. 

Clarence l\L Young, Assistant Secretary of Commerce for Aeronautics 

Director of Licensing and Inspection .............. <~ilbcrt G. lludwig 
Joseph ::l!arriot ...............•....•......•. Ch!ef, It!spec!ion Sec! ion 
Jesse \V. Lankford ..•...........•.......... Clue£, L1censmg Section 
Louis H. Hauer .•..••.•.................... Chief, Medical Section 
Kenneth Lane .......•....•................. Chief, Engineering Section 
Elmer l\[cD. Kintz .••...•......•....•...... Chief, Legal Section 

Director of Aeronautic Development .............. Harry H. Blee 
T ohn Gron·s .......••....•................. Chief, Airport Section 
A. P. Taliaferro .......•..............•.... Chief, Field Service Section 
H. R. Strong .............................. Chief, Statistics and Distribu-

tion Section 
J. C. Clary ..................•....•........ Chief, Editorial Section 

Chief, Airways Division ....................•...•. F .. C. Hitws~urg 
C. I. Stanton ...•.......................... Airways Engmeer 
Thomas A. Lee ..........•................. Administrative Officer 
H. J. \Valls ................................ Radio Engineer 
Eugene Sibley .............................. Chief, Communications Section 
T. H. Chapman .......................•.... Chief, \Veather Section 
A. ]. La Tiaie .............................. Chief, Construction Section 
\V. T. ll!illcr .............................. Supt. Airways Extension 

Air Mapping Section (Coast and Geodetic Survey): 
Raymond S. Patton ............•.....••.... Chief, Air Mapping Section 

Aeronautical Research Division (Bureau of Standards l: 
J. H. Dellinll:cr ....•......•.•..•......•.... Chief, Aeronautical Research 

Division 
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AIRCRAFT HAVING APPROVED TYPE CERTIFICATES 
Dec. 31, 1929 

KEY: P-Piace; 0-0pen; C-Ciosed; L--Landplane; S-Scaplanc; Am-Amphibian; 
FB-Fiying boat; B-lliplane; 1\I-Monoplane; •-No longer manufactured. 
A.T.C. Date ll't"ig/Jt Usc/11l G_rf!SS 

No. Iss11cd Airpla11c Empty Load II <'If/Ill 

"8 

9 

"lo 

ll 

*12 
IJ 

18 
19 

*29 
30 

31 
*32 

33 
*34 

35 

*36 
*37 
*38 

39 
40 
4' 
42 
43 
44 
45 
46 
47 
48 
49 
so 
5I 

I9i?J 
3·29 
7·26 
3c2g 
6- 8 
6-8 
6- 8 
4- 7 

4• 7 

6·17 

7· 2 

7·19 

g-27 
IO· 6 

IO· 6 
I0-26 
I I- I 
I 1·10 

I I·I 5 
I 2- I 

I 2- I 

I 2· 8 

4·30 
I· 6 
!·27 
2· 8 
2·25 
J-12 

4· 2 

3·22 

3·22 
3-22 

4· 3 
4• 4 
4· 4 

4• 7 
4-1 I 

4·II 
5· g 
5·28 
6-IB 
6-18 
6-I4 
6·14 
6-23 
6-16 
6-!8 

I 1-22 

7· 9 
7· g 
7· 9 

Buhl Airster, C-3A, 3POLB, J4 200 h.p ••.•••....• 1,6S6 
Boeing 40A (l\Iail), 3PCLJI, \\"asp 425 h.p .••••••. 3,531 
Johnson Twin 6o, 2PO!,B, 2 Bristol Cherubs 36 h.p. Roo 
Douglas 02, 2POLB, Liberty 12 -loo h.p .•••.•••.. 2,885 
Douglas l\12, 3POLII, L!herty 12 400 h.p .•.••.•... ~.885 
Douglas M4, 3I'OLB, Lrhcrty 12 400 h.p •.••.••..• 3,400 
Alexander Comh. \Ving, 3l'OLB, OX5 90 h.p. or 

OXX6 102 h.p ............................... 1,470 
Alexander Long \Ving, 3l'OLB, OX5 90 h.p. or 

OXX6 102 h.p ............................... 1,470 
Atlantic Universal 71'CL-Sl\f, \\'\\' 220 h.p 

Land plane .• "• 1 gz 
(Hamilton Pontoons) Seaplane ..•• ~.653 

Fairchild FC2, 5PCL-S;\I, \\'\V 220 h.p .. l.amlplanc "• I(Jo 
(Fairchild Pontoons) Seaplane .... 2,4~7 

Advance \Vaco-9, 3POLB, OX5 90 h.p. or OXX6 
102 !J.p ..•...•••• ., • ......................... 1,320 

Buhl Airscdan, 5PCLB6 \V\V 220 h.p .............. 2,o7z 
Advance \Vaco-10, 31' LB, OXs 90 h.p. or OXX6 

roz l1.p . ..•........•.......•................. r ,zoo 
Douglas C1 Transport, 1oPCLB, Liberty 12 400 h.p. 3,8oo 
Driggs Dart No. 2, 2POLB, Anzani 35 h.p ....•••• 
Stinson Sl\!1, GPCLM, \V\V 220 h.p .............. 1,970 
American Eagle, 3POLB, OX5 90 h.p. or OXX7 

102 h.p . .. 0 •• 0 •• •••••••• 0 •••••••• 0 •••• 0 •••• 0. 1,227 
Pitcairn PAs, 1POLB, \V\V 220 h.p .••....•......• 1,742 
Kreider-Heisner Challenger, 3POLB, OX5 90 h.p. 

or OXX6 1oz h.p ............................ 1,z36 
Fairchild FC2W, 5PCL-SM, Wasp 425 h.p. 

(Fairchild Pontoons) Seaj>lane .... 2,770 
Lane plane .• z,.p 8 
Ski plane .••• 3,030 

Swallow, 3POLB, OX5 go h.p. or OXXG 102 h.p .. I,447 

Mono-Aircraft 1\Ionocoupe, 2PCLM, Anzani 6o-8o h.p. 
or Siemens 70 h.p ........................... . 

Boeing BID, 4PCFhB, \V\V 220 h.p ..•....••.••.• 
Stinson SB I. sPCLil, \V\V 220 h.p .•.....••.••..• 
Mahoney-Ryan HI, sPCLl\1,' \V\V 220 h.p .•...•.•. 
Advance \Vaco-10, 3l'OLB, Siemens I00-122 h.p .... 
Boeing 40B, 3PCLB, Hornet 525 h.p .....•........ 
Lincoln l'age I928, 3l'OLB, OX5 go h.p. or OXX6 

102 h.p ..•........••..•..•.....•.....•...•.. 
National ~irways Air King, .1POLB, OX5 90 h.p ... 
Travel Arr 2ooo, 3POLB, OXs 90 h.p. or OXX6 

100 h.p ...•....•...•.•...........•......•... 
Travel Air 3000, 3POLB, 1-Iisso I50·t8o h.p .•...••• 
Travel Air 4ooo, 3POLB, \V\V 220 h.p ..•.•......• 
Buhl CAs A, 5PCLB, \V\V 220 h.p ....••..•.....•• 
Loening 7PCAmB, \Vasp 425 h.p ....••..•.•.....• 
International F17, 3POLB, OX5 go h.p. or OXX6 

!02 h.p .•.•.......•••••.•••.•.•••••••.••.••.• 
Pheasant, 3POLB, OX5 90 h.p .••.••.•..•...•••.•• 
Travel Air 8ooo, 3POLB, Caminez I20 h.p •..•..•• 
Travel Air 9000, 3POLB, Siemens I 22 h.p .....•... 
Berliner CM-4, 3POLM, OX5 go h.p .•••••••••.••• 
Curtiss Robin, 3PCLM, OX5 go h.p •••.••....•.... 
Advance \Vaco-10, 3POLB, \V\V 220 h.p ..•...•••• 
Advance \Vaco-10, 3POLB, Hisso J50·I8o h.p ...•.• 
Simplex Heel Arrow, 2POLl\I, Kinner 90 h.p ••.... 
Simplex Reel Arrow, 2PCLM, Kinner 90 h.p ...•.• 
Texas Temple, I POLM, \V\V 220 h.p ....•..••.... 
Buhl CA-3C, 3PCLB, \V\V 220 h.p .•..•••..••.... 
Bellanca CI-I, 8PCLM, \V\V 220 h.p .•.•••••.•..•• 
Stinson Sl\f-2, 4PCLM, \Varner I IO h.p .•..••..•.• 
Lockheed Vega, 5PCLM, \VW 220 h.p ••.••..•.•.• 
Swallow, 3POLB, Hisso ISO·I8o h.p .••.••.•••..•.• 
Swallow, 3POLB, \V\V 220 h.p .••. , •.•••••••.•••• 

700 
749 

2,588 
1,815 
I ,BiD 
1,349 
3,5o6 

I,J47 
1,664 
1,G6o 
2,100 

3.730 

1,480 
1,351 
1,475 
I,475 
I,490 
I,489 
1,41 I 
r,5o8 
1,020 

1,020 

I,JSO 
I,760 
2,190 

1,~47 
I,<>75 
I,728 
I ,716 

I,J83 
Z,469 

520 
r,87o 
1,R7o 
I ,455 

760 

1,8oS 
1,347 
1,440 
I,573 

8z5 
.z,6oo 

1,515 

8q 
I,OjO 

r,RJo 
2,182 

I,570 
753 

475 
426 

r,r 55 
1,465 
I ,430 

676 
2,573 

950 
755 

833 
g26 
740 

1,6oo 
2,170 

620 
675 
825 
825 
8IO 
728 
899 
896 
572 
572 
goo 

I,440 
I,86o 

953 
1,595 

g72 
g84 

J,06() 
6,ooo 
I,J~O 

4.755 
4.755 
-t.Bs5 

~.230 

.;,ooo 
4,000 
J,6oo 
..;,ooo 

2,100 

3,700 

2,000 

4,6oo 
4,6oo 
4,6oo 
2,~00 

I, I i 5 
1,175 
3.743 
3,280 
3,300 
2,025 
6,079 

2,200 

z,I35 

2, r8o 
2,590 
2,400 

3,700 
5,900 

2,100 
2,020 
2 7JOO 

2,JOO 
2,300 
2,217 
2,JIO 
2,404 
1,592 
I ,592 
2,250 
J,200 
4,050 
z,soo 
3.470 
2,700 
2,700 

.. 



A.T.C. Dat~ 
No. lss11cd 

1928 

52 7· 9 

53 7· 9 

54 7·14 
55 ';·Zi 
s6 7·Jo 
57 g. 6 
s8 s. 6 
59 g. 6 
6o ~- ~ 
61 g. 9 

6~ ~-IS 
63 ~-1:; 
64 S.z4 
6s s-~; 
66 8-27 
6-; lk,, 
68 8-29 
69 8-29 

';0 9· 5 
•n 9- 6 
'- 9- 7 
73 ID-12 
74 10·16 
iS ID-Z.J 
;6 10·29 
';7 10~.:9 

78 I 0·~9 
itl I I- i 
So II· j 
81 II· 7 

R2 I, .. i 
83 II· 7 

8-t 11•10 
8s 11-13 
86 11·17 

*8i I 1·19 
88 11·23 
89 ll·:q 

90 11·24 
91 11·2-J 
92 12· I 
93 12• I 
94 12• I 

95 I Z· 4 
96 1·29 
97 12·Z8 

98 
99 

100 
tOt 
102 

103 
104 
lOS 
to6 
107 
I08 
109 
110 
III 
112 

1929 
I· 3 
I· 3 
I• 3 
I· 5 
I·l I 
1-2~ 

I·24 
I-28 
1·30 
2· 5 
2· 5 
2· 5 
2• 5 
2- 9 
2•I5 

APPENDIX 

w~i11ht 
Em tty 

Atlantic Super l'niver.sal 7PCL-S:\I, \\"asp 425 h.p. 
1-"lndplane •• 

(Hamilton Pontoons) Seaplane .••• 
Arkansas 303 Commandaire, JPOLB, OXs 90 h.p. 

or OXX6 1oz h.p .•••••••••••••••.••••••••••• 
Boeing 4oC, 5PCLB, \\"asp 42~ h.p ••••••••••••••• 
Stearman C-3B, J.i'Ol.B, \\"\\" zzo h.p ••.•••••••••• 
Atlantic FX, qi'CL:\1, 3 Wasps @ 425 h.p ••••.•• 
:\leJCander A1, 3POLB, \\'W z.:o h.p ............ .. 
AlcJCander :\.:, OXs 90 h.p. or OXX6 1oz h.p ••••• 
AleJCander A3 & A-t. 3l'OLll, Hisso 15o-1So h.p •••• 
Sikorsk>• S3SA, 11 l'Camll, :: \\"aSJ>S @ 4-'5 h.p .••• 
Fairchild FCz\\"z, sPCL-S:\1, WasJ> 4"5 h.p. 

1-"lmlplane •• 
(Fairchild Pontoons) Seaplane •••• 

Stearman C3o, 3POJ.B. llisso 150·180 h.p ........ . 
Curtiss nohin, 31'CL:\I. Challenger 170 h.p ••••••• 
Hoeing B1E, -ti'CFhB, \\"asp 425 h.p •••••.•••••••.• 
C~ssna A, -ti'CJ.:\1, Anzani 1::o h.p .•••••••••••••• 
l.oening, si'CAmB, Hornet 525 h.p ••••••••••••••• 
l.oening, 6PCAmll, Cyclone s::s h.p .............. . 
Curtiss-Rohertson Robin, 31'CL:\l, OXs 90 h.p ••••• 
Curtiss-Robertson Robin, 3PCL:\I, Challenger 170 

h.p ••••••••••.••••.••••••••••••.••.•••.••••• 
:\lono-Aircraft :\lonocoupe, 2PCL:\f, Velie 55 h.p •• 
Spartan C-3, 3POLB, Siemens 122 h.p •••••••••••• 
Cessna A\\", 41'CL:\l, \Varner 110 h.p ........... .. 
Spartan C-3, 3POLB, \\'alter 120 h.p •••••••••••••• 
Stinson S:\1-•"DA, 6PCL:\f, \\"\\" 2.:o h.p ••••• • • • •• 
Fairchild FC2, 51'CLM, Challenger 170 h.p •••••••• 
Stinson S:\f-•DB, 6PCL:\I, \VW ::.:o h.p ........ .. 
Stinson S:\1-xDC, 2PCL:\I, \V\\" z::o h.p ......... . 
Stinson S:\1-tDD, zl'CL:\1, \\"\\" ::.:o h.p ........ .. 
Consolidaterl I'T·t, zl'OLH, Hispano ISO·II'lo h.p. • 
Consolidated :'\Y-1, 2POLB. WW ::::o h.p ••••• • ·• • 
Consolidated 1\Y-2, ::POL-SB, \\'\V 2~0 h.p. 

Landplane •• 
Seaplane .••• 

Consolidated 0-17, ::POLB, \\"\\" 2.:0 h.p .••• • • • • • • 
Consolidated PT-3 and PT-3A, zPOLH, \\"\\" 220 

h.p .•••.••••••••.••••••••• •·••••••• •. ••••••• 
Consolidated :\[odel q, ~l'OLH, \\'arner 110 h.p .•• 
Hamilton H-45, SPCLM, \Vasp 425 h.p ••• • • • • • • • • 
Laird LC-11, 3POLH, \\"\\" ::::o h.p ••••••••• • • • • • • • 
Ford 4-AT, qPCL:\1, 3 \V\\' @' z.:o h.p ....... •• • 
Kreider-Reisner C-4, .l i•OLll, Comt't 130 h.p •••. · • 
Fairchild 71, 7PCL-S:\I, \\'asp 425 h.p. 

Landplanc •• 
Seaplane .••• 

Locning Cz-C, 8PCAmH, Cyclone s~s h.p ••• • • • • • • • 
Loening C2-H, 81'CAmll. Hornet 5Z5 h.p. • • • • • • • • • 
Pitcairn PA-6, 1 POLH. \\"\V .:20 h.p .•• • • • • • • • • • • • 
Lock!teed Vega, sPCLl\l, \\'asp 4-'5 h.p. • • • • • • • • • • 
Hanulton H-47, SPCL:\1, Hornet 5-'5 h.p. • • • • • • • • • 
Mohawk Pinto MLY. ~POL:\£, Velie 55 h.p. • • • • • • • 
Atlantic FXA, t.tPCL:\1. 3 \\'asps @ 4~5 h.p. • • • · • 
Kreider-Reisner C-3, 3POLB, \Varner I 10 h.p •••• • • 

J,OOO 
3,550 

1,492 
3,szz 
r,625 
io390 
1,705 
1,459 
t,Sii 
6,ooo 

Z,iJ~ 

J,o;:: 
1,790 
1,576 
2,090 
1,304 
3,86; 
3.849 
1,489 

1,576 
795 

1,355 
1,225 
1 0 JIO 
2,432 
2,239 
~.szz 

..:!,514 
2,280 
1,8os 
l,ji3 

t,8oo 
2,145 
x,881 

1,747 
976 

3.34::! 
1,8rz 
6,169 
1,331 

::,930 
J,.:!jO 
3,894 
3,894 
1,892 
2,492 
3o450 

858 
7.780 
1,165 

Huh! CA-RA, SPCLB, Cyclone 525 h.p .•• • • • • • • • • • • 3,542 

Huh! CA-SH, SPCLB, Hornet 525 h.p ••••••• • • • • • • • 3,542 
Travel Air Model 6ooo. 6PCLM, W\V 220 h.p. •. • 2,430 
Brunncr-\\"inklc A, 3POLH, OX5 go h.p •• • •••• • • • I,3I9 
Lockheed Air Express, sPCLl\1, \\7asp 425 h.p. • • • • ::,533 
Curtiss Falcon ·Mail Plane, tPOLH, Liberty 400 h.p. 3•'79· 
Mahoney-Ryan 11-.l, 6PCLM, \\"\V 220 h.p ......... 2,114 
Swallow Tl' zl'OLH. OXs 90 h.p •••••••••••••••• 1,283 
Hoeing- 95, tPOLB, Hornet 525 h.p •••••••••••• • •• 3,196 
New Staltclarcl D-24, sPOLB, Hisso t8o h.p ••••••• 2,o66 
New Standard D-25, sPOLB, \V\V 220 h.p •••••••• 2,010 
New Standard D-26, 3POLH, \V\V 220 h.p •••••••• 2,010 
New Stanclarcl D-27, ;roLB, \V\V 220 h.p ........ 2,010 
Travel Air SC-2ooo, 3POLH, Curtiss C-6 I6o h.p •• I,659 
Travel Air \V-4ooo, 3POLB, \Varner Scarab I10 h.p. 1,370 

Useful 
Load 

2,150 
1,600 

794 
"·553 
1,025 
s,rro 

786 
g8.: 
i.JI 

.J,.JSO 

2,768 
Z 1.J28 

960 
864 

1,510 
956 

z,033 
2 1051 

728 

86-t 
555 
795 

I,OJS 
840 

2,068 
1,361 
1,978 
1,986 

713 
7 .. --
698 
698 
842 

698 
474 

2,-toS 
1,038 
3.961 
1,069 

2,5/0 
2 1 ZJO 
2,356 
2,356 
t,rs8 
1,5-Jl 
::,JOO 

474 
4,720 

835 

2,558 
2,558 
1,670 

831 
t,842 
1,931 
1,590 

5·12 
2,6-I.J 
1,334 
10 390 
1,390 
1,390 

941 
906 

Gf"OSS 
Weight 

2,286 
6,o;s 
::,650 

r ~.soo 
::,491 
2,441 
2,618 

10,480 

5,500 
s,:;.oo 
::,;:;o 
2,440 
4,soo 
::!,.:060 
5,900 
5,900 
z,.=r; 

~.440 

11350 
2,150 
z,.z6o 
2,150 
-t,soo 
J,6oo 
4,500 
4,5oo 
4 0 500 
2,sr8 
2,495 

2,498 
2,843 
2 1 jZJ 

2,445 
1,450 
5,750 
2,8so 

IO,IJO 
Z 1 .JOO 

s.soo 
s.soo 
6,zso 
6,250 
3,050 
4,033 
5,750 
I,332 

rz,soo 
2,000 

6,100 
6,100 
4,100 
2,I50 
4o375 
51 I 10 

3,704 
I.825 
s,84o 
3,400 
3-400 
3-400 
3,400 
2,6oo 
2,276 



520 

A.T.C. Date 
No. Iss11ed 

19:!9 
113 2·20 
114 2·25 
115 2·26 
116 2·27 
117 3• 7 
118 3• 7 
119 3· 7 
1.00 3• 9 
I2I 3·I2 

122 6-IS 

I23 3·15 
124 3·18 
125 3·20 
126 5·15 
127 3·23 
121! S· 6 
I 29 5·29 

130 3-30 
131 6-15 

I32 3·30 

133 4· I 
134 4· I 
I35 4- 2 
136 4· 2 
137 4• 4 
138 4·12 
139 4·15 
140 4·29 
14I S· 4 
I42 6-IJ· 

143 6-I7 

I44 S·I6 
I45 5·20 
I46 6-11 
I47 S·2I 
I48 S·2I 
149 S·2I 
I 50 5·22 
ISI 5·22 

I 52 5·27 
I 53 5-25 
154 S·3I 
I55 S·JI 
I56 6- 4 
I57 6- 6 
158 6-IO 
I59 6-IO 
I60 6-IO 

I61 6-11 
162 6-II 

I63 6-12 
I64 6-29 

I65 6-14 
I66 6-21 
I67 6-25 
I68 6-25 
I69 6-28 
I70 6-29 
I7I 7·25 

AIRCRAFT YEAR BOOK 

Airplane 
Wright 
Em tty 

Mono-Aircraft ~fonocoupe 113, zl'CL~f, Yelie 55 h.p. ~-18 
Bach 3-CT-6, IOPCLl\1, I Hornet, 2 Comets ;85 h.11. 4,739 
Arrow Sport, 2POLB, LeBlond 6o-6s h.p......... 811 
Travel Air A-6ooo-A, 6l'CL~I, \Vasp .;so h.p .•.•. 3,;:25 
General Aristocrat Io2-A, 31'CLB, \\'arncr 110 h.p .. 1,3;:7 
Comman<l-Airc 3-C-3A, 3l'OLB, \Varner 110 h.p .... 1,282 
\Vallace Tot~roplane ll, 3 ~·cr.~r. !"inner K-s 90 h.p. 1,3;:o 
Commaml-A1re 3-C-3B, 3l OLB, SH-14 105 h.p ..... 1,320 
Aeromarine Klemm L-25-A, 2POL~f, Salmson Al>-9 

40 h.p .••..••.••.•••••.••••••••.••••....•... 
Fleet 1\Ioclcl 1, 2POLB, \\'arncr Scarab 110 h.p •..• 

With Belly Tank .• 
Advance \Vaco Io-T, 3POLB, \\'right J·s 220 h.p ..• 
American Eagle A1-29, 3POLB, Kinner 90 h.p ..•.. 
Swallow F-28-AX, Jl'OLB, Axelson 115 h.p ...•..• 
Sikorsky S-38-B, 1oi'CAm II, 2 \\'asps (t_~ 450 h.p ... 
Stearman l\l-2, Ii'OLJI, Cyclone 525 h.p ........•. 
Hnhl CA-6, 6l'CLJI, \Vright H-975-A 300 h.p .•.••. 
Bellanca CH3oo, 6l'CL-S~I, \\'right H-975-A 300 h.p. 

Lanclplane .• 
Seaplane ...• 

Travel Air B-6ooo, 6PCLl\f, \\'right R-975-A 300 h.p. 

815 
1,02~ 

1,o;s 
1,787 
1,~.20 

1,574 
6,-tJ" 
3o442 
"•478 

..!,253 
;:,833 
2,6o8 

Fleet Model 2, 2 POLB, Kinner 90 h.p..... . . . • . . • 1,01 o 
With Belly Tank .. 1,063 

Ford 4-AT-E, 14PCLl\f, 3 \\'right R-975-A @ 300 
h.p ..••..••••.•••••.•..•••..•...••..•...•..• 6,696 

1,8os 
1,142 
I,885 
2,614 
1,895 

862 
I,627 
2,140 
I,705 

Boeing Model 100, 1l'OLB, \Vasp 450 h.p ••.•...•• 
Bourdon B-2, 3POLB, SH-14 105 h.p .••.•••..•..• 
Butler Black Hawk, 3POLB, \\'right J·s 220 h.p .•• 
Stinson Sl\f-1F, 6PCLM, R-975-A 300 h.p ..•.•.•..• 
Stearman C3-MB, 1POLB, Wright J·s 220 h.p ...• 
Star Cavalier, 2POLM, Velie 55 h.p ..•..•••.•...• 
Alexan<ler A·I2, 3POLB, Comet 130 h.p .•••..••.•• 
Lockheed Vega, sPCLM, \\'right R-975 300 h.p .•• 
Alexander A-IJ, 3POLB, Challenger 170 h.p .•••.•• 
Mahoney-Ryan Bs, 6PCL-Sl\l, \Vright R-975 300 h.p. 

Landplanc .• 2,251 
Seaplane ...• 2,582 

Curtiss-Robertson CI, 3PCL-S~f, Challenger I70 h.p. 
Landplane .• 
Seaplane ..•• 

Curtiss-Robertson C2, 3PCLl\f, Challenger I70 h.p. 
Stinson SM-2AA, 4PCLM, \Vright R-540 I6S h.p ..• 
Travel Air B-4ooo, 3POLB, \\'right J·s 22o h.p .... 
Travel Air BM-4ooo, IPOLB, \Vright J·s 220 h.p .. 
Travel Air A-4ooo, 3POLB, Axelson 115 h.p .•••.• 
Travel Air C-4000, 3POLB, Challenger 170 h.p ••.. 
Command-Aire 3C-3 Trainer, 2POLB, OXs 90 h.p. 
Command-Airc 3C-3A Trainer, 2POLB, \Varner 1 10 

1,638 
I,885 
I,667 
I,972 
I,893 
I,9z8 
I,6s5 
I,590 
Io439 

h.p. . •••••..•.••••....•.•.••....••..•..•..•. 1,284 
Laird LCR, 3POLB, Wright J-s 220 h.p ••••.•...•. I,848 
Ireland N-2-B, sPO-CAmB, \Vright R-975 3oo h.p. 2,949 
International F-I7·\V, 3POLB, \Vright J·s 220 h.p. I,78o 
International F-I7·H, 3POLB, Risso ISO·I8o h.p .. I,755 
Stout (Ford) s-AT-B, I7PCLM, 3 \Vasps @ 450 h.p 7.576 
Boeing 204, 6PCFbB, \Vasp 450 h.p ..•.•.......•.. 3,371 
Sikorsky S-38-B, I2PCAmB, 2 \Vasps @ 450 h.p ..• 6,460 
Curtiss Thrush, 6PCLM, Challenger I70 h.p ..•.... 2,232 
Curtiss-Robertson Thrush, 6PCLM, Challenger I 7D 

h.p. • •..••.•••••.....•.•......•••••.••....•• 2,232 
Stinson SM-2A-B, 4PCLM, Wright J·s 22(} h.p ..•. 2,I69 
Kreider-Reisner C-4-C, 3POLB, 'Wright R-450 I6S 

h.p. . ....•.....•.......••.•..•.•.••....•..•. 1,457 
Buhl CA-3-D, 3PCLB, Wright R-975 300 h.p ..••.. 2,017 
Fokker Stand. Universal, 6PCLM, Wright R-g75 300 

h.p. . •..••.••..•.••..•.........•..••...••.•. 2,482 
Stout (Ford) s-AT-C, 17PCLM, 3 Wasps @ 450 h.p. 7,soo 
Bourdon B-4, 3POLB, Kinner K-s go h.p .••..•... 1,107 
Great Lakes 2TI, 2POLB, Cirrus Mark III 85 h.p. I,Oo2 
Waco I6S, 3.POLB, Wright R-540 I6S h.p .•.....•• 1,529 
Lockheed Vega, 6PCLM, Wasp 450 h.p •.••.••....• 2,465 
Kreutzer K-3, 6PCLM, 3 LeBionds @ go h.p .•••.. 2,846 
Kreutzer K-2, 6PCLM, 2 LeBlond 6o's @ 65 h.p.} 2,697 

I LeBlond go @ go. h.p. 
With Starter Equipment 2,807 

Ust'{ul 
Load 

SO-' 
3,261 

459 
~.o~s 

;-83 
8"5 
;So 
BoB 

510 
55B 
745 
813 
8oo 
9-"3 

4,048 
2,136 
l,i:!2 

1,797 
1,77.! 
1,62;: 

565 
757 

3.434 
895 
8o8 

1,015 
1,684 

935 
538 
953 

1,713 
g45 

1,740 
1,518 

962 
775 
933 

1,180 
1,007 
1,072 

g95 
1,007 

670 

706 
1,o66 
1045I 

gzo 
951 

5,674 
1,629 
4,020 
1,468 

I,468 
1,031 

885 
I,183 

10 5I8 
6,ooo. 

768 
57B 
g56 

I,S68 
I,654 
1,748 
1,693 

Gr'OSS 
Weight 

1,350 
S,ooo 
1,270 
5,zsn 
.Z,IIO 
2,147 
2,100 
2,1::!B 

'·3"5 
1,sBo 
1,820 
2,6oo 
2,0~0 

"·497 
10,480 
5,5;-8 
4,200 

-t.oso 
-t.6os 
4,230 
1,575 
1,820 

10,130 
:,700 
1,950 
.:!,900 
4,300 
2,830 
1,400 
;:,s8o 
3,853 
2,65o 

2,6oo 
2,66o 
2,6oo 
3,152 
2,900 
3,ooo 
2,65o 
2,597 
2,109 

1,990 
2,914 
4,400 
2,700 
2,706 

13,250 
s,ooo 

10,480 
3,700 

3,700 
3,200 

4,000 
I 3,500 

1,875 
1,580 
2,485 
4,033 
4 0 500 

4o445 
4o500 



A.T.C. Date 
,\"o. Issued 

11).'9 

174 
175 

•;6 
177 

•;8 
179 
180 
llh 
•Sz 
183 
ttl4 
•8s 
186 
187 
188 

189 
190 
191 

19-' 

193 

19-1 
195 
•96 
197 
198 

202 

-'OJ 

204 

210 

211 
21~ 

21;t 
214 
215 
216 
217 
218 
219 
220 

221 

222 
223 
224 

225 

;- ;! 

;--.::6 

i-~0 

7•23 
i·-'4 
--·6 
:..:6 
~-;6 
'";•:!i 
i·-'7 
7•30 
7·30 
7·30 

7·31 
:-·.10 
g • .: 

g. 5 

g. 8 

R- o 
g. 9 
8·13 
R-16 
8·15 

8-t6 
ll-16 
8·16 

8-16 
8·23 

S-23 

R·t7 
8·20 
8-lg 
~-.20 
8-z2 

R-2.1 
8·24-
8·24 

8-26 
8-26 
S-26 
8-28 
S-28 
S·30 
9• 4 
g· 5 

9· s 
g- 5 
9· 6 
g. 7 

9· 7 

APPENDIX 

Airtla••e 
Weight 
Emtt:>• 

Bach J-C"J".g, tol'CL~t. -' R-s4o's & 1 Hornet 855 
h.p. 0 000 ••• 0 00 0 •• 0 •••• 0 00 0 ••••••••••••• 0 •••• 4~785 

;-,o-18 
;;,009 

74-1 

Stout (Ford) 6-AT, t5l'CL~I, 3 R-975's @' 300 h.p. 
(with :!31 ~:ab. fuel) 

:-;"icholas·llcazley :-;"ll-J, Jl'OI.~I. Lelllond (•5 h.p .• 
Tr:l\•el .Air !'A·6ooo-A, 61'C::;~I, \\"a~p 450 h.p. Erlo 

J I· I •.••••••.•..•....•••••.•••..••.••••••••• 3,5;6 
Laird LCR·JOO, Jl'OI.JI, \\'right R-975 300 h.p •••• 1,9-'.: 
Cunningham-Hall l'T-6, 61'CLII, \\"right R-975 300 

h.p •• 000 0 •• 0 00 0 00 0 00 ••••••• •••••• 0 00 0 00 0 00 00 

Alliance "Argo," ;!l'OI.H, Hess \\"arrior 115 h.p .••• 
Parks I'· I, 3l'OLH, OX·s 90 h.p ................. . 
Timm Collegiate, 2l'OL~I. Kinm•r K·s 90 h.p ••.••• 
Lincoln PT, ~POLH, OX-5 90 h.p •.•.••.••.••••••• 
Curtiss Flc1lgling Junior, zi'OI.ll Challenger 171> h.p. 
l!oeing 40·11·4, sPCLB, Hornet 5-'5 h.p ••••••••.•• 
( ommand-Aire 5-C-3, Jl'Of.ll, Challcng,•r 170 h.p .. 
Command-Airc 5-C-3A, 3POI.B, Hisso •so h.p ••••• 
Swallow TI'-K, .:I'OLII, Kinner 90 h.p ••..•••••••• 1,t70 
!'tearman f.T-1, si'CLII, Hornet 5-'5 h.p .••••••••• 3,890 
Tra,·cl Air IIE-o~ooo, 3POLH, \\'right 1{·540 165 

.::,68o 
1,077 
I,JJI 
I,J09 
.... .::8 
1,9.:1 
3,809 
I,.JS.! 
1,610 

1,695 
•·793 
1,-1;:3 
1,9gO 

h.p. 0 •• 0 ••••••••••••• 0 0. 0 0 0 0 0 0 0 0. 0 0 0 0 ••• 0. 0 0 

Tra'"cl Air BC·o~ooo, 31'0Lll, Challenger 170 h.p .•• 
Alexander .\-15, 3POI.JI, Kinner 90 h.p ••...•••••• 
Curtiss Fledgling, zl'OI.ll, Challenger 170 h.p •••• 

(with modifications for military plane~) 2,005 
l\letal Aircraft G.z.\V Flamingo, 8l'CL~r. \\'asp 450 

h.p. 0 0. 0 0 0 0 0 0 0. 0. 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0. 0 0 0 3.370 
Curtiss Condor CO, 2d'CI.ll, 2 G. Conqueror's @ 

6oo h.p. • ••.•••••.••.•••••.•••••••..•••••.•• 11,352 
Stinson S).f . .,AC, o~PCL~r. \\'right R-760 -'"5 h.p. 2,091 
Spartan C3·5, 3l'OLB, \\"right R-~40 165 h.p ...... 1,617 
Pitcairn PA-611, ~1'01.11, \Vright l{-760 -'25 h.p .•• 1,Szo 
~loth 6o-GM, 2POLB, nH Gypsy S5 h.p •••••••••• 1,0.:7 
:-;"ew Standard ]) • .,g, zl'OLII, Cirrus ~[ark III S5 

h.p .••• 0 0 ••••••••••••••••••••••••••••••••• 0. 

Crown D-3, ;;:PQLD, Kinner 90 h.p •••••••••••••• • 
Parks P-2, 3l'OLB, Axelson 115 h.p •••.•••••••••. 
~lono Aircraft ::\lonocoach, 4PCL~I, \\'right J·5 .:20 

1,097 
l,-'-13 
1,458 

h.p ..• 0 •• 0 •••••••• 0 ••••••••••••• 0 •••••• 0 0. 0. 1,919 
Golden Eagle Chief, 2POL).f, Lenlond go 90 h.p.. g66 
Acromarine-Kiemm AKL-z6, zPOL-S::\1, LeHiond 6o 

65 h.p ..• , ••••• , •••.••..•..•••••• Landplanc.. 940 
(Etlo H Floats) Seaplane .••. 1,ogo 

Aeromarinc-Klemm AKL-.:6-A, 2POL-S).I, Lclllond 
65 h.p. • •••••••••••.•••••••.••••• T-~nrlplane.. g54 

(Edo H Floats) Seaplane .••• l,ogo-
Travcl Air K-4ooo, ~POLB Kinner 90 h.p ......... 1,3-10 
Hoeing So-A, :!OPCL'n, 3 Hornets @ 5-'5 h.p •.•••• 1o,s8-' 
Cessna DC-6, o~PCLM, Challenger 170 h.p •••••••• 1,767 
Kreider-Reisner C·o~·D, :~POLB, Challenger 170 h.p. 1,-16-' 
Command-Airc 3C-3B Trainer, 2POLH, SH·•-1 113 

h.p. • ••••••••.•••••.•••••.•.••.• 0 ••••••••• 0. 

General 102-E, :~PCLl\1, \\'right R--150 165 h.p. • · • • 
Hoeing 203-A, :~POLil, \\'right R-540 165 h.p .••..• 
Stinson S:\I-1-FS, 6PCSM, \\'right R·9(-s 300 h.p. 

1,3-10 
1,524 
1,7S9 
3,19S 

3.367 
1,503 
1,015 
t,o;s 
3.496 

783 
2,7SO 

(E< o J Floats) 
Curtis Falcon, 2POLH, Geared Conqucrer 6oo h.p. 
Command-Aire sC-3R, 3POLB, Axelson 11!5 h.p. • •• 
Kreider-Reisner C6·B, 2POLB, Kinner 90 '·I'······ 
New Standard D-29-A 2POLB, Kinner go h.p •••• • 
Stinson SM-6B, 8PCLl\I, Wasp 450 h.p_. • • • • • • • • · • 
1\lono Aircraft 1\lonoprep, ::POLl\f, Vehe 55 h.p. • • 
Loening Commuter, 4PCAmB, \Vright R-975 300 h.p. 
Curtiss-Robertson Robin J-1, 3PCL-Sl\f, \\7right R-5-10 

165 h.p .......................... Landplanc .. 1,542 
(Edo DeLuxe) Seaplane ..•• 1,7go 

Curtiss-Robertson Robin J·2, 3PCLl\I, \\7right R-540 
165 h.p .................................... . 

Fokkcr F-XI-A, 8PCAml\J, Cyclone 525 h.p ••••• • · • 
Kreutzer K-s, 6PCLM, 3 Kinncrs @ 90 h.p ••••.• 
New Standard D-25-A, sPOLH, \\'right R-760 2~5 

1,565 
4.470 
2,7-15 

h.p. • •••••.••.••.••••.•••••••••.••.••••••.•• 2,oss 
New Standard D-26-A, 3POLB, \Vright R-76o 225 

h.p. • ••••••••••••••••••••••••••••••••••••••• 2,055 

52 I 

Useful Gross 
Load Wcigllt 

J,l95 
s,og6 
4,7::t 

629 

1,82-1 
1,o88 

1,670 
538 
747 
6-13 
5-10 
671 

:!,.!;I 
87S 
913 
530 

2,J60 

1,007 
1,007 

838 
6g6 
6g6 

6,326 
1,126 

g68 
t,zoo 

6.:3 

535 
513 
S6o 

I,liJ 
513 

500 
500 

s;6 
500 
go~o 

6,9IS 
1,~21 

go I 

682 
776 
7SS 

t,5o2 

1,Sg8 
S69 
535 
535 

1,85-1 
505 

1,220 

1,035 
2,430 
1,698 

;,98o 
12,14-1 
11,730 

1,373 

5.500 
3,010 

-1·350 
1,615 
z,o;S 
1,95~ 

1,968 
2,59..! 
6,o8o 
2,360 
..:,s.:J 
t,;oo 
6,:::!50 

..!,/0..! 
2,Soo 
.:,261 
.!,686 
.!,jOI 

5,Soo 

t;,6;S 
J.~·; 
2,sss 
J,O::!O 
1,6so 

1,63.: 
1,756 
"·3•S 

1,530 
1,590 
::,.:So 

t;-,soo 
:::!,988 
z,363 

.! 1JOO 

.:,s;; 
4,700 

5,.265 
.:!,J72 
l,sso 
t 16to 
5.350 
1,2SS 
4,000 

2,6oo 
6,900 
4o443 

3.345 

3,400 



522 

A.T.C. Date 
No. Issued 

1929 
226 9· 7 

227 9• 9 
228 9·17 

229 9·17 
230 9·18 
23I 9•18 
232 9·18 
233 9-18 

234 9·21 

235 9·21 
236 9·:!5 
237 9·25 

238 9-26 
239 9-26 
240 9·30 

24I 9-28 
242 9•30 
243 9•30 
244 9·30 
245 9·30 
246 9·30 

247 10· 2 
248 10· 4 
249 IO· 4 

250 lO· 4 

251 10· 7 
252 IO• 7 
253 to- 9 
254 IQ-12 
255 10·12 
256 II· 8 
257 IO·I6 
258 I I·20 

259 IO·I9 
260 I0·30 

26I I0-24 

262 I0-26 
263 I0-28 
264 II·I4 
265 II· 2 
266 I I·I4 
267 II· 2 
268 II· 4 

269 ll· 6 

270 II• 6 

27I I l· 8 

272 II·I2 
273 I I·l3 
274 I I·I4 
275 II•I3 

276 II·I4 

AIRCRAFT YEAR BOOK 

Wt"i!71rt 
Em('IJ! 

>icw Stan<lard D-27-A, I POLB, \\'right R-;6o .:!25 
h.p. . ••••••••..•••...••••.........•....••..• .:!,055 

Lockheed \\'asp Vega, ;PC£.:\[, \Vasp 450 h.p ..•.. 2,490 
Great Lakes 2T-IJ\, 2POLB, American Cirrus :\lark 

III 90 h.p .................................. . 
General t 11-C, 2POL:\f, \Varner 110 h.p ..•....... 
Nicholas-Beazley l'\B-3V, 3POL:\l, Velie 55 h.p .. . 
Nicholas-Heazlcy Nll-3G, 3l'OL:\f, Genet So h.p .. . 

1,00..! 
r,~o6 

i72 
735 

Rcarwin 20oo-C, 3l'OLB, Challenger 170 h.p ....•. I,495 
Command-Aire 5C-3C, 3POL!l, \\'right R-540 r65 

h.p. . ...•.•.•.••...•.••••...••.•..••....•.•• 1,559 
Fokkcr F-XIV, 7PCLM, Hornet 525 h.p •....•.•.•. 4.346 

1 PCL:\f, Hornet 525 h.p. (:\fail Plane) 4,245 
Mercury Chic T-2, 2POLM, LeBlond 90 h.p....... 935 
Curtiss Thrush "J," 6PCL:\f, \Vright R-;6o 225 h.p. 2,260 
Curtiss Carrier Pigeon, 1 POLH, Gcarcrl Conqueror 

6oo ..........................••..........•.. 4,~ro 
Simplex \V-2-S, 2POLM, \Varner 1 ro h.p ...•..... 1,152 
Brunncr-\Vinkle Bird B, 3POLB, Kinner 90 h.p .. 1,199 
\Vaco CS225, 3POLB, \Vright R-;6o 225 h.p 

\Vithout Center Section Tank .•.. 1,628 
\Vith Center Section Tank. . • . • . 1,662 

Moreland 1\f-r, 3POLM, J-5 220 h.p ..•••.•••..••. 2,ooo 
Fairchild Model 42, 4PCLM, \\'right R-975 300 h.p. 2,852 
Cessna DC6A, 4PCLl\f, \Vright R-975 300 h.p ..•. 
Cessna DC6B, 4PCLM, \\'right R-76o 225 h.p ..•• 
Bellanca Pl\f3oo, 4PCLl\f, \\'right R-975 300 h.p ... 
Ford (Stout) 7AT, t5PCLM, z \\'right R-975's @ 

'·932 
r,Sit 
::,290 

300 h.p.; I \Vasp 450 h.p. 
\Vithout Center Section Tanks .• 7,2,10 
\Vith Center Section Tanks ...••• 7,280 

Doyle 02, 2POLl\f, LeBlond 65 h.p............... 792 
Ireland N2C, 5PO-CAmD, P & \V \Vasp 450 h.p •• 3,294 
Mono Aircraft Monosport t, 2PCLl\I, \Varner tto 

h.p. . .••.••••.••.••.••.•..•••.•••.••.•.••.•• 1,056 
Mono Aircraft Monosport 2, 2PCLM, Kinner 90 

h.p ...•.•.•.•..••••.•........••.•••..•.•..•• 

1,20[ 

1,837 
86I 
839 

t,677 

Stearman C3R, 3POLB, \\'right R-76o 225 h.p .••.. 
Lockheed Vega, 7PCLM, Wright R-975, 300 h.p .. 
Swallow TP\V, 2POLD, \Varner 1 to h.p ...•...••• 
Travel Air 4D, 3POLD, \Vright R-76o 225 hp ..... 
Star Model C, 2PCLM, LeBlond 65 h.p ••••••••••• 
Davis D-r, 2POLM, Lemond 65 h.p .••.•...••..•. 
\Vaco CT225, 3POLB, Wright R-760 225 h.p .••..• 
Consolidated Commodore, 25PCFbl\l, 2 Hornet D's 

575 h.p. . ••......•.••••.•.•.••....•.••.••.•• 9,620 
Inland Sport, 2POLM, LcBionrl 65 h.p........... ;68 
Keystone K-78-D Patrician, 2oPCLM, 3, Cyclones 

525 h.p. . .•....••.••...•.•.••.••.••••.•.•..• I0,224 
Curtiss-Robertson Thrush J, 6PCLM, Wright R-76o 

225 h.p ........••.••.•..•..•••••••••.•.•••••. 2,260 
Ryan B-7, 6PCLM, Wasp 450 h.p •....•.•••••...• 2,503 
Mohawk 1\I-r-C, 2POLM, Kinner 90 h.p ..••.•••••. 1,142 
St. Louis Cardinal C-2-90, 2PCLM, LeBlond 90 h.p. 995 
Paramount Cahinaire, 4PCLD, \Vright R-540 165 h.p. 1,620 
Curtiss Fledgling J-1, 2POLD, Wright R-540 165 h.p. 2,009 
Verville 104, 4PCLM, Wright R-760 225 h.p ...•••• 2,125 
Curtiss-Robertson Robin \V, 3PCLM, Warner 110 

h.p. . ••...•.••••••••••••.•••••....••.••..•.• 1,520 
Curtiss Fledgling J-2, 2POLB, \Vright R-76o 225 

h.p .•••.••.••..•••••••••••••...••••..••.••.•. 2,II7 
Curtiss-Robertson Robin 4-C, 4PCLM, Challenger 

I70 h.p ..................................... t,676 
Bach 3-CT-9, toPCLM 2 \Vright R-76o's @ 225 

h.p.; 1 Wasp 450 h.p ....................... . 
Davis D-I-K, 2POLM, Kinner 90 h.p ..........•.• 
St. Louis Cardinal C-2, 2PCLM, LeBlond 65 h.p .•• 
Rogers RB-X, 4POFbB, Wright R-76o 225 h.p ..... 
Mono Aircraft Monocoach 275, 4PCLM, Wright 

s,oro 
925 
929 

2,J,96 

R-760 225 h.p ............ · · ·. • ............... 1,883 
Parks P-2-A. 3PCLB, Wright R-540 165 h.p .•••••• 1,483 

Vuful 
Load 

931 
::,854 
2,9::5 

578 
1,540 

972 
938 
8oo 

I,448 
1,248 
1,.;!29 

.:!,310 

5.330 
5,630 

529 
r,566 

594 

597 
959 

'·9' 5 
538 

1,043 
539 
495 
923 

7,980 
524 

5,n6 

I,540 
I,780 

6r8 
528 

I,OIO 
69I 

1,275 

780 

888 

2,990 
536 
52 I 

I,034 

Gro.H 
IV l'i!711t 

I,58o 
t,;41 
1,401 
1,364 
2,380 

2,-190 
;-,~00 

;,::ooo 
I ,5 I,l 
3,8oo 

7,tloo 
I,i79 
'-9~0 

2,6oo 
2,6oo 
2,Roo 
4,300 
3,r8o 
3,100 
4,6oo 

12,,5tl0 
12,910 

1,321 

4,86o 

t,65o 

r,65o 
2,700 
4,~20 

I,739 
2,88o 
1,400 
I,334 
2,6oo 

17,600 
1,290 

I6,ooo 

3,8oo 
4,283 
1,760 
1,523 
2,630 
2,700 
3,400 

2,300 

3,oo5 

2,6oo 

8,ooo 
1,461 
1,450 
3.430 

J,IOO 
2,380 



A.T.C. Dot~ 
/l.'o. Issued 

I9ZS 

APPENDIX 

Airf'lone 
Weight 
Empty 

11·10 Consolidated :\lodcl q, zPOLD, \Yarner 110 h.p... 976 

6 

"-7 
iJ 
~5 
9Z 
93 

94 
f)h 

IOJ 

106 

117 
1.:9 

IJO 

IJI 

13.1 
1,14 
161 
177 

179 
t88 
193 

194 

195 

196 
=no 
.:;;:o 

279 
.:So 
281 
:.8.:: 

19Z9 
7·10 

7· 6 
10•30 
5·13 
4· 4 
9· 5 

4·.:6 
4• 4 
;-.::6 

8·15 

3· i 
10·11 

7·16 

10•.::5 

6-.JI 
9·11 

II· 5 
9-11 

11•11 
10• 3 
10·23 

11·15 

10·30 

II• 7 
II-II 
10-21 

Douglas :\l-4, 3POLil, Libert)' x.:: 400 h.p. 
!'mall wings ••• 
Large wings ••• 

Boeing 40-H, 3PCLil, Hornet 5.::5 h.p •••••••••••••• 
Spartan C'·3·t:.o, 3l'OL1l, \\'alter 1zo h.p •••••••••• 
Hamilton H-45, Sl'CI.:\1, \\'asp 450 h.p •••••••••••• 
l'itcairn l',\.6, x-3POLJ:, \\'right J·s z.::o h.p •••••• 
Lockheed Vega, s·l'CI..-S:\1, \\'a,p 450 h.p. 

3,405 
3,580 
3·714 
I,JIO 

3·639 
1,89::! 

L:uulpl:me •• 2,49.:: 
:!,9ii 
3.699 
;,;So 

(Edo Floats) Seaplane ..•• 
Hamilton H-47, SI'CLM, Hornet 5.::5 h.p •••••••••• 
Fokkcr FX-A, t4PCL:\I, 3 Wasps @' 450 h.p ••••••• 
Curtiss Falcon :\!ail Plane, 1l'OLII, Liberty t.!A 

400 h.p. . ••.••••••.•.••.••• • • ..••••••••••• • • 3,34 I 
Hoeing :\loclcl 95, t·POI.H, Hornet 5.::5 h.p •••••••• 3,196 

(\\'ith .:o; gals. extra fuel) •• 3,.:.:.: 
<;cneral Aristocrat 10.:·.-\, 3l'CI;:\I, \Varner 110 h.p. 1,3.::7 
Bellanca CH-3oo Pacemaker, 6PCI.-S:\I, R-975 300 

h.p. • ••••••••••••••.••••••••••••• 1-·uulplane •• 
Lanclplane with extra tank •• 

Seaplane .••• 
Seaplane with extra tank .• .:,9.:2 

Tra,·el Air S-6ooo-Il, 6l'CL-S:\I, \\'right R·975 300 
h.p. • ••••••••.•••••••••••.••••••• l.andplane •. 

2,275 
2,387 
.:,810 

.:,6oS 
3,030 
1,010 

I,o63 
1,183 

(Edo K Floats) Seaplane •••• 
Fleet -• .::POL-Sll, Kinner 90 h.p •••••• 1-·mdplane •• 

With Belly Tank •• 
Seaplane ..•• 

1,2~3 

1,88.: 
1,139 
2,169 

With Ilcll)• Tank •• 
Ilocing 1\loclcl too, 1 POI.H, \Vasp 450 h.p ••• • • • • • • • 
~~~urrlon Jl.z, 3l'OLB, Sll·q 113 h.p .•••••• • • • • • • • 
Stmson S:\I-2-AH, 4l'CI.i\l, \\'right J·s, "-'O h.p .• • 
Cunningham-Hall PT-6, 6PCLB, Wright R-975 300 

h.p. • •••••.••••••••••• \\·iih. si1;s,~· c~~;ir~;,;:: ~:~~~ 
Parks P-~. 3POLB, OX-5 go h.p .••••••••••••.•••• 1,331 
Travel Air E-4000, 3POLil, \\'right R-540 165 h.p •• 1,695 
Curtiss Condor CO, "1 PCLB, Geared Conqueror 

6oo h.p •••••••••••••••••••••••••••••••••••••• 11,574 
Stinson S:\I-2AC 4PCLM \\'right R-;6o ::!25 h.p •••• .:,091 

SM·"ACS, 4PCS~I. Wri!;(ht R-;6o -'"5 h.p •••• .::,396 
Spartan C3-165, 3POLH, Wright R-540 165 h.p ..•• 1,617 

. . (\Vithout Fuselage Tank) •• 1,6oo 
Pitcairn PA-7, 3POLH, \\'right R·;6o -'25 h.p ••.•• I,8.oo 
Parks P-2, 3POLH, Axelson 115 h.p •••.•••••••..• 1,458 
Curtiss-Robertson Robin J-1, 3PCL-SM, Wright 

R-540 165 h.p .•••••••••••••••••••• Lanclplanc •• 1,6"5 
Seaplane ..•• 1,790 

Lincoln Aircraft Co. Model l'T, "POLH (Kinner 90) 1,176 
1ravc1 Air, 4PT, 3POLH (A.C.E. La-1, qo) ••••••• 1,531 
l•okk<:r, F-;12, 3zPCL:\l (4 1'&\\' 425) •••••.•••••••• q,2o6 
Amencan Eagle R-540, 3POLH (Wright 165) •••• · · 1,759 

523 

Usqul Gross 
Load Weight 

554 

1,495 
"·'95 
Z,J65 

S4o 
..Z,III 
1,xs8 

1,541 
t,j'2I 
z,ost 
s.3"o 

1,9:.4 
;:,,644 
.::,618 

783 

t,Roo 
1,913 
x,Soo 
1,913 

1,62~ 
1,590 

565 
i5i 
543 
7.::8 
817 
760 

1,031 

t,6iO 
x,68o 

747 
1,007 

6,3.::6 
1,126 
l,t.:6 

g6S 
8;8 

1,.!00 
86o 

898 
8;o 
5<)1 
ss; 

8,294 
Sox 

1,530 

4,900 
5.7i5 
6,079 
..z,tso 
5,;so 
3,oso 

4,033 
...698 
5.i50 

13,100 

5,..:6s 
5,84o 
s,84o 
2,110 

4.075 
4.300 
4,610 
4.835 

4,230 
4,6.::o 
1,575 
1,8.:o 
1,;.::6 
•·951 
z,699 
1,899 
3,.::oo 

4.350 
4·350 
2,078 
2,j'02 

1/,900 
J,~Ii 

J.s~.: 
z,sss 
2,478 
3,020 
:!,318 

..:,:;.:3 
z,66o 
1,767 
2,J88 

22,500 
.:,s6o 

AIRCRAFT APPROVED FOR LICENSE WITHOUT APPROVED 
TYPE CERTIFICATES 

l'v[emo Date 
No. Approved 

2· I· 1·29 
2· 2 5· 7·29 
2· 3 5•22·29 

.::- 4 10•22·28 
2· 5 6- 1·28 
2· 6 3· 1·29 

Dec. 31, 1929 

Gross 
Air['/a11e Weight 

Alexander A-7, 3POLB, SH-tz 128 h.p .••••• 2,5oo 
Fokker FX, 14PCL1\f, 3 \Vasps @ 450 h.p ••. 1.:,500 
Fokker Super-Universal, 4PCLl\I, \Vasp 450 

h.p. . ••••••••..•••..••..•••••.•••••••..• 4,5oo 
Boeing So, 14PCLB, 3 \Vasps @ 450 h.p .•••• 15,66o 
Breese 5, 5PCLM, \Vright J5 220 h.p ..•••.•• 3,1oo 
Buhl Army Training, zPOLB, \Vright ]5 220 

h.p .•••••••••••••••••••••••••••••••••••• 2,583 

M/l·s. 
Nos. 

451 
1000·1004 

8oo·-·So1 
1030•1033 
All 

One only 



11-fcmo Date 
No. Approved 

2• 7 I 2·1 6·28 

2· 8 I· 5·29 
2· 9 9·25·28 

~· 10 
2· II I 0·27·28 

2· 12 

2· 13 
2· 14 
2• IS 
2· 16 
2· 17 

2- x8 

2· 19 
2· 20 
2· 21 
2- 22 

2· 23 

2·16·29 

3· 1·29 
I 1·16·28 
8-27·28 

7·18-28 

9·22·28 
I I• 1•27 
II· 1•27 

6-15-28 

2· 24 10·24·28 
2· 25 7· 6-28 

2· 26 
2· 27 
2· 28 
2· 29 
2· 30 
2• 31 
2· 32 

6-14·28 
2·23·29 

12· 1·28 
12•21·28 

2· 7·29 

2· 33 1·12·29 
2· 34 I· 4·29 
2· 35 2·16·29 
2• 36 12•17·28 

2· 37 
2· 38 
2· 39 

2· 2·29 
1•19·29 
2•25·29 

AIRCRAFT YEAR BOOK 

Gross 
Airplane /Vciflllt 

Cessna, 4PCLM, \\'right Js 220 h.p .••..•...• .o,435 

Cessna, 4PCLM, SH-12 128 h.p •....•.•••.••• z,z6o 
Stout (Ford) 4·AT·A, 14PCLM, 3 \\'right 

Js's @ 220 h.p ..••.•••••.•••••...••..••• 9,3oo 
Superseded by A.T.C. No. 87. 
Stout (Ford) 4·AT·C, 14PCLM, 2 \\'right 

Js's @ 220 h.p.; x \Vasp @ 450 h.p ....... xo,ooo 
Stout (Ford) s-AT-ll, 14PCL~I, 3 Wasps @ 

450 h.p ..•••••..••.••.•....••.•...•.•.•.. x z,6so 

Hamilton 43, 8PCLM, Wasp 450 h.p ......•.• 6,ooo 
Superseded by A.T.C. No. 94· 
International F-x8, sPCLB, \\'right Js 220 h.p. 4,ooo 
Irelan<! N-2, 5POAmB, \\'right ] s 22o h.p ••. 3,620 
Laird LCD, 3POLB, \\'right Js 220 h.p ....•• .o,8so 

Mahoney-Ryan B-x, sPCL-S~I, \Vright Js 220 
h.p. (Fairchild floats) .•••••..••..•••.•.... 3,300 

M;eta! Aircraft G-~ sPCLl\1, Wasp 450 h.p .•. s,ooo 
P1tca1rn PA-3, 3PuLB, OXs go h.p .••••....• 1,965 
Pitcairn PA-4, 3POLB, OXs 90 h.p ••..••.•.• 1,88o 
Superseded by A.T.C. No. 92. 
Sikorsky UN-4 'Wing on JN-4D, 2POL1\I, OXs 

90 h.p., • , • • • • • • • • • • • • • • • , •• , , , , , , , • ... , , 2, I 00 
Stinson Sl\l-xB1 6PCL1\I," Wright Js 220 h.p .. 3,485 
Travel Air Sm1th Incubator, 3POLB, Anzani 

120 h.p .................................. 2,180 
Travel Air Huff-Daland, 3POLB, OXs 90 h.p. 2,18o 
Travel Air sooo1 sPCL~I, \\'right Js 220 h.p. 3,6oo 
Superseded by A.T.C. No. 109. 
Thaden T-x, 7PCL1\J1 \Vasp 450 h.p .•••••.•.. 5.320 
Boeing 40-ll Modifiea, 4POLB, Hornet 525 h.p. 6,079 
Superseded by A.T.C. No. 10;1. 
Stout (Ford) s-AT-A, 14PCLM, 3 Wasps @ 

450 h.p .................................. 12,150 
Brunner-\Vinkle Binl-A~.3POLB, OXs go h.p. 2,150 
Fokker F-7, xoPCLM, Hornet 525 h.p ••••.•• 7,553 
Travel Air, W-4000, 3POLB, \Varner xxo h.p. 2,276 
Sikorsky S-38-AH, 6PCAmB, 2 Hornets @ 525 

h.p. . ...••..•...••.........•••..•....... 10,480 
Curtiss Falcon Cargo, zPOLB, D-12-D 435 h.p. 4,658 
New Standard D-24, sPOLB, Hisso x8o h.p .• 3,4oo 
Air Associates Avro Avian, 2POLB, Cirrus 

85 h.p ..•..•...•••••.••..•.•.•••.•.••••.. x,4so 

2- 40 2· 2-29 Fairchild FC-2C, 5PCLM, Curtiss C-6A 16o 
h.p. , , • •., •,, ..•. ,,,,,.,,, •. •,,, • •.,,.,. 3,300 

2- 41 8- 2-29 Moth (British), 2POLB, DH Gypsy, 85 h.p .•. x,6so 

2· 42 2-16·29 

1929 
2· 43 2·21 

2· 44 2·23 
2· 45 3· I 
2· 46 6-28 
2· 47 3·23 

2· 48 3·19 
2· 49 3·22 

2· so 3·26 

2· 51 S· 2 

Travel Air 2ooo, 3POSB, OX5 go h.p. (Edo 
Floats) ..•..••.•••..•••••.•..•••••.••..• 2,351 

Boeing 64 Navy Training, 2POLB, Wright J5 
220 h.p. . • • • • • . • • • • • • . . . • • • • . . • • . • . • • • . . 2,735 

Kreider-Reisner C-5, 3POLB, Warner IIO h.p. 1,255 
Douglass M-4, 3POLB, Hornet 525 h.p ..•.•.• 
Buhl CA-8, 6PCLB, Wasp 450 h.p •••....•... 6,1oo 
Aeromarine-Klemm L-25-A, 2POLM, Salmson 

AD9 40 h.p .............................. 1,325 
American Eagle A-x, 3POLB, SH-12 128 h.p .. 1,960 
Butler Black Hawk, 3POLB, Wright ]5 220 

h.p ...•................................. 2,859 

Ma:~:er;::.~~~ .. ~:~· .. . 5.~?~.~: .. '.':~i.g~·t· . ~.-::? 3,704 
Buhl CA-6 Special, 4PCLB, Wright R-975 300 

h.p. •• •.••••••.•••••••••.•••••••••.••..• 4,050 

Mfrs. 
Nos. 

I IJ 1 I 16, 117, 

118, 120, ~~·. 
125, 135, 138, 
14~. l.$3. 144· 
147 
All 

47 

4 and up if built 
for NA1 or TAT 
One only 

11•12' 
16 a11<l up 
::\lfg. before Oct. 
I, 1928 

61 
I 
All 
All 

All 
All 

277 
501·502 
Only rcliccnsing 

All 
1095 

1•3 
1000·1008 
617 
All 

14·6 
3 and 5 
JOt, 102, 104 

135·14:1. 157. 
r66, 186-190, 
194·197. "4"' 
281 

57. s8, 87, 89 
341,814,885,886, 
910·913, 924·926, 
9 7 8 · 9 8 O, I 044, 
I 063, I 064, 2A· 
6A 

280 

Two only 
179, 181, 255 
314 
34 and 39 

I, 2 1 4 
ISO 

43 



'I 

.\l,·mo Dat.: 
.\"o . .-lff'ro~·.·d 

19-'9 
:.:- 52 J-~s 

:.: 53 J·-"9 
~- 54 J·JO 

-·- 56 4- 1 
:.:- 57 6-1:.: 

:.:- ss .;-1.0 
:.:- 59 ;- 9 

:.:- 6o 4-13 
~- 61 -!•19 
:.:- 6:.: 7·31 

.;,. 63 5·14 

:.:- 64 6-10 
:.:- 6s 6-24 

:.:- 66 5·13 
z- 67 5-13 
_, 68 s-•s 

2· 69 6-16 

_, 70 s-:.::.: 
:.:- 71 5·31 
:.: 7-' 7•-'4 

:!- 73 5·31 

.;,. 74 6- 4 

:.:- 75 6-12 
:.: 76 6-11 

:.: 77 6-q 
:.:- 78 6-q 
:.:- 79 6-q 
:.:- So 6-q 

:.:- 81 6-18 
:!· 82 6-27 

_, 83 6-21 
2· 8.; 7· 2 
:.:- 85 6-~4 

2· 86 6-zS 

2· 87 

:.:- 88 
2· 89 
2· 90 

2· 91 

2- 93 

7· I 

7·17 
7· 3 
8- 7 

7· 8 

7·17 

APPENDIX 

Gross 
JV.:igltt 

Bellanca CH-300, 6PCL:\I, \\'right R-975 300 
h.p. . ........•....•......•..•..•.•.•.•.. 4,050 

Stearman C:.:-K, 3POLB, Sll-1.o 1:.:8 b.p ...•.. ~.o~oo 
Keystone K-47-A, 11l'CLB, 3 \\'right J s's @ 

:.::.:o h.p ...••....•......••.•..••..•..••..• 1 o,6oo 
American Eagle".-\," 3l'OLB, Hisso 150-180 h.p. ~.463 

Bourdon B-~. 3l'OLll, SH-14 105 h.p ........ 1,950 
International F-1 7-ll, 3l'OLIJ, Hisso •so-180 

h.p .•..•....••...•.•••.••••••.•••..•.••• :.:,;o6 
Stearman C3-L, 3l'OLil, Comet 130 h.p .•. - .• :!,5~5 
Curtiss Fled~;ling, :.:l'OLIJ, Challenger 170 h.p. ~,686 
(Convertible military planes permissible gr. 

wt . ..!,70 I). 
Stinson S:\l-1 U, 6l'CL:\I, \\'right R-975 300 h.p. 4,300 
Crown ll-3, :.:l'OLB, Kinner 90 h.p .•••.•••••• 1,8oo 
~leta! Aircraft G~-\V Flamingo, Sl'CL:Il, \Vasp 

450 h.p .•..•..•...••.•.•.••..••..•••... • • s,Soo 
~Ictal Aircraft G-~ Flamingo, 6PCL:I1, \\'asp 

450 h.p .... -.-- .• -.-.- •.•. -- .•••..•. -- ••• 5·718 
Boeing 40-B :llodificd sl'CLB, Hornet_;;~s h.p. 6,oi5 
~loth (American) 6o-G, ~l'OLB, UH Gypsy 

85 h.p... . . . . . • . . • • . . . . • • . . . . . . • • . . • • . . • • 1,sso 
Lincoln 3-A, 3l'OLil, Hisso 1 !i_O h.p •••.•. -.. :!,7 18 
Metal Aircraft G.;:-1-l, 6PCL:II, Hornet s~s h.p. 5,890 
Sikorsky S-38-B Special, 11l'CAmB, :.: \\'asps 

@ 450 h.p .........••.....•.•.....•.•.••• 10,480 
Sikorsky S-38-B Special, .;PCAmB, :.: \\'asps @ 

450 h.p .. ,,.,,,.,,,, ... , .. ,., .... , ... , ... 10,480 
Stearman C3-K, 3POLB, SH-14 1:.:8 h.p •.•.•• 2,400 
Curtiss Falcon, 2POLB, Conqueror 6oo h.p •• 4,560 
lluhl CA-3D Special, o~PCLB, \\'right R-975 

300 !J.p .. ,,., , . , , . , . , , .. , , .. , . , , .. , , . , , .. 3,200 
Stinson SM-:.:AA, 4PCL~I, Wright R-540 165 

h. 11 ..•••.•.•...••••.......•...••..••.••• 3,15:.: 
Sikorsky S-38-B, Special, 6PCAmB :.: \\'asps @ 

-1:>0 h.p ..•••........•..•......•.•....•.. 10,480 
~Ictal Aircraft Gz-H, 8PCL~I. Hornet 5-'5 h.p. 6,ooo 
Tra,·el Air A-6ooo-A Overland Airway, 

7PCL~r. \\'asp 4 o;o h.p ....••..•......•.•• s,soo 
Spartan C3-3, 3POLB, Challenger 170 h.p .... 2,6o6 
Spartan C3-4, 3l'OLIJ, Axelson 115 h.p ..•..• :.:,486 
Spartan C3-5, 3POLB, \Vright R-s.;o, 16:; h.p. :!,587 
Stout (Ford) 6-AT-S Special, :.:PCS:Il, 3 

\Vright (Brewster floats) R-975's @ 300 h.p.1:.:,soo 
Kari-Kcen Coupe, :.:PCLl\1, Velie 55 h.l'· ...•. l,-too 
Moth (American) 6o-GM, zl'OLB, DI- Gypsy 

s s h.p.. • • • • • . • • • • • . • • • • . • • . • . • • • • . . • • . • • 1,6so 

Boeing 100 Special, 2POLB, \Vasp ;!SO h.p .•• :.:,694 
Travel Air D-4000, 3POLB, \Vright Js 220 h.p. :.:,6so 
Keystone K-78, :.:ol'CL!I-1, 3 Cyclones @ 525 

h.p. . •..• , ........••..•.....•.••.••.•••. 1s,ooo 
Fairchild 51, sPCLM, Wright R-975 300 h.p •• 4,ooo 

Aeromarine-Klemm, AKL-25, 2POS:tii, Salm-
son AD9 40 h.p. (Edo floats) ..•. , ••••.••. I,490 

Doyle 0-2, 2POLM LeBlond 6o 65 h.p ....... '•32I 
Stinson SM-613, 7PCLM, Wasp 450 h.p •...••• s,ooo 
Mono Aircraft Monoprep, zPOLM, Velie 55 

h.p. , , , , , , , , , , , , , , , . , , , , , ,, ,,. , , ,. , , , I,J60 

Curtiss-Robertson "C" Robin Special, 3PCLM, 
Challenger 170 h.p ....................... 2-440 

St. Louis Cardinal C-2, 2PCLM, LeBlond 6o 
6s h.p .••.••.••..•••••.••••••••.••••••••• I,4so 

Laird LCA-A, 6PCLB, Wasp 450 h.p .•••••••• 5,338 

129 
I 17 

137 

lt[frs . 
Nos. 

IOJ, 168, 17I, 
181, 200, 206, 
:!JO, 240, 255-
259, 276. 286, 
290, 291, 29j, 
313, 315, 39:! 
2-i 

34·68 
169 
1 and up and 
B1 and up 

300·307 
37 

AJI 

ta, tb, tc, etc. 
250 and up 
3 

I 14·9 
109 
6 

45 and up 

1046-Ioss 

114•14 
9 and up 

1,078 
IOI and up 
101 and up 
IOI and up 

6-ATS-I 
210 and up 

IC and up and 
4I and up 
109-1 
69o and up 

186 
FC-2's under 
ATC IO after re­
working at fac­
tory 

2 and up 
A-8-A·I4 
2000-ZOOI 

6oo4-6oo6, 6o I 3-
6017, 6oso up 

180 and 2IO 

I 03 and up (with­
out dual con­
trols) 
163 



sz6 

ilfcmo Date 
No .. Approved 

1921) 

2· 94 

2· 95 
2· 96 

2· 97 

2· 98 

2· 99 
2·100 

2·103 

2·104 

2·105 

2·I06 
2·I07 

2·108 

2·I09 

2·110 
2·1 I I 

2·1 12 

2·I I3 

2·I I4 

2·11 5 
2·1 I6 

2·I I7 

2·I I8 

2·I I9 
2·120 

2·121 

2-122 

2·I23 

2·124 

2·125 
2•I26 
2·127 
2·128 

2·129 
2·130 

2·131 
2·132 

2·133 

2·I34 

2·135 

2·I36 
2·I37 

7·22 

8- 2 

7·23 

7·3I 

7·31 

7·3I 

8- 9 
8-I2 

8-IS 

8-I6 

8-I6 
8-22 

8-23 
8-27 

8-27 

8-29 
9· 4 

9· 6 

9• 6 

9· 6 
9· 6 

9• 6 

9· 6 

9· 7 

9· 7 

9· 7 

9·IO 
9•IO 

2-28 
9·23 

9-26 
9-26 

IO· 4 

10· 4 

10· 4 

10· 4 
IO· 4 

AIRCRAFT YEAR BOOK 

Airpla11e 
Gross 

lV..iyht 

Kreutzer K-2, 6l'CLM, 2 Lelllond 6o's @ 65 
b.p.; I LeBlond 90 @ 90 hop ............• 4,445 

Pend mg. 
American Aeronautical ~avoia :\farchetti S-56, 

2POAmll, Kinner 90 h.p .•..•. o .......... 1,870 
Stout (Ford) 6-AT, 16l'CLM, 3 \Vright 

R-975'S @ 300 h.Jlo 0 •••••••••••••••••••••• 12,176 
Bach 3-CT-5, IOPCJ.M, 2 Comets @ 130 hop.; 

I \Vasp @ 450 h.p ....•.•.•.....•.•.•.•.. 8,ooo 
Parks P-2, 3l'OLB, Axelson 115 hoJlo ...... •o• ~.318 
International F-I;, 3l'OLB, OX5 90 hopo or 

OXX6 Io2 hop ........................... z,356 
Waco 220, 3POLII, \\'ri~ht ]5 220 hopo o 0 •••• 2,310 
\Vaco 220, 3l'OSll, \Vnght ) 5 220 hopo (Edo 

DeLuxe Floats) o o o o o o o •.. o o .......•...... z,66o 
Alexander A-14, 3POLll, \Vright R-540 I65 

hopo .••.......•...•..•...•.•. 0 •••• 0 •••• 0 2,588 
Bach 3-CT-S, 9PCLM, 2 Wright J5's @ ~zo 

hop.; I Wasp @ 450 hop .......... oo ...... 8,ooo 
Mahoney-Ryan B-3A, 6l'CL:\!, Wright J 5 220 

ho(lo •••••.•.••... 0 0 0. 0 •• 0 •• 0 0. 0. 0 0 ••• 0 •• 3,700 
Rearwin 20oo-C_, 3POLB, Challenger 1 70 hop .• 2,380 
Golden Eagle L.hief, 2P0L)!, LeBlond 90 90 

hopo ..••••. 0 ••••••••••••••••• 0 0 0 0 0 0 0. 0. 0 I,.J80 
Atlantic Coast F5-L, 14PCSB, 2 Liberty's @ 

400 hoPo ... o •••••.......•............... 0 13,6oo 
Mono Aircraft Monocoach, 4PCL)!, Wright Js 

220 hop ..•.....•..•.....•...............• J,092 
Arrow Sport, zPOLB, Kinner 90 90 hop ...... 1,529 
Aeromanne-Klemm AKL-26 Special, 2l'OS)!, 

LeBlond 6o 65 hop ..............•.•...... 1,590 
Fleet 1\Iodd 3, 2l'OLB, \Vright R-540 165 hop. 2,ooo 
Viking (Schreck) 17-HT-4, 4POFbB, Hisso 

Ta;l~~ hc!J;~~~y· · 'ri.:,; · · ;p(ji_~i; · · Ki;,;,~~' '9~ 3'303 

90 b.po ......................... 0 • • • • • • • • 1,643 
Moth 6o-Gl\I, 2POSB, DH Gypsy 85 hop ...... 1,640 
Loening Gorst Planes C-2-C, 9PCAmB, Cy-

clone 525 hopoo .......................... 6,135 
Command-Aire 5C-3C, 3POLB, Wright R-540 

I65 h.p ..•........•..•................... 2,490 
Avileo Liore et Olivier Le'O 180, 2PCFh:\f, 

Salmson 9Ac 18o hop .............. 00 ..... 2,I65 
Davis V-3, 2POLM, LeBlond 65 hopo 0 0 •••••• 1,328 
Mono Aircraft 1\!onocoupe 113 Special, 2PCLl\I, 

Warner 110 hop ...... oo .................. 1,650 
American Eagle Phaeton, 3POLB, Wright 

R-76o, 225 hop .••.••..•.••.•..•...•....•. 2,789 
Curtiss Kingbird C, 7PCLM, 2 Challengers @ 

170 hopo •.•.••.•....•••..•..•..•.....•..• 5,6oo 
Ameri~an Eagle Phaeton R-540, 3POLB, 

Wnght R-540 I65 hop .•.....•. 0 •••••••••• 2,609 
Stearman C3-B, 2POSB, Wright ]5 220 h.po 

(Edo Floats) .•..•......•.....•.••....••• 2,66o 
Hamilton H-47, 7PCSM, Hornet 525 h.p ..•.• 6,375 
Superseded by A.T.C. No. 235. 
Fairchild 42, 4PCLM, Wright R-975 300 hop .• 4,300 
Mono Aircraft Monoprep, 2POLM, Velie 55 

hoP.• ••••.•...•••....•.•.••.•.•....•..•.• 1,288 
Hamilton H-47, 8PCLM, Cyclone 525 hop ..... 5,750 
Stout Dornier Superwal Do R Cas, 29PCFbM, 

4 Hornets @ 525 hop ..................... 31,I5o 
Courier PB-1, 3PCLM, Kinner 90 hop ...•..•• 2,095 
Curtiss-Robertson Robin Risso, 3PCLM, Risso 

1 so h.po ..•.••....•...•.... o .. o •• o. . • . . • . 2,560 
Buhl CA6 Special No. 48, 4PCLB, P&W Wasp 

450 h.p ..•••.•.••..•.••.••.••...•..•.••.. 4,200 
Mono Aircraft Monosport 1, 2PCLM, Warner 

uo hop .................................. I,65o 

Mono Aircraft Monosport 2, 2PCLM, Kinner 
9o hoPo. . . • . . . . . • • • • . . . . • • . • • • • . • • • • . • . . . I ,6so 

Stinson SM-2, 3PCLM, Kinner 90 hop o... . . • • 2,500 
Command-Aire 3C3A, 3POSB, Warner 110 h.p. 

(Edo DeLuxe Floats) •••••••••••••••••••• 2,305 

.\ffrs. 
Nos. 

104 

50603 

3 and up 

2 
2951 and up 

40·100 
A1:7 and up 

818 

849 and up 

8 

210 and up 
IOI and up 

803 and up 

1·5 

5002·5007 
412 and up 

2-32 and up 
166 

133 

9 and up 
49 and up 

216 and 232 

W-92 

2 and 3 
101·123 

32I 

550 

550 anrl up 

245 
58 

I·3 

6o5o-6oss 
All 

189 and I91 
IOO 

I12 

2000-200 I, 2002, 
2005 

2003 and 2004 
1029, 1033, 1037 

W-79 



.\lt'mo Dau 
No. A{'{'rot·.·d 

I~ 

-"·138 10· 5 

Z·l39 10• 9 
~·140 l()o 9 

:!·141 10·..:1 
2·'4~ 10·2J 

Z·'4J 10·23 

~-1.14 10·30 
Z·I.IS II• I 
::!·1.16 II· I 

Z•l.li II• "' 2•148 11•15 
'-'•l.jQ I 1·1.1 
'-'·ISO 11•14 
2•151 11•15 

~-15Z 11·15 
Z•l53 11·18 

:!·154 11-..:o 

:!· 39 10•11 

:!· 6o ll• 7 

.,. 61 
:!· 65 II• 4 

2· 66 9- 5 
~- ;6 11·14 

:!· So II· 8 

:!· 8..: 
2· 90 10·15 

2· 92 
..?• 95 10·::!6 

:!· 99 
2·10..:! 11·16 

2·124 II· " 

APPENDIX 

Airpla11~ 
Gross 

Wdght 

Travel Air 6ooo·B, ;I>CL:\{, \\'right R-975 300 
h.p. • • • • • • • • • • • • • • • • • • •. • • • •... • .. • • • • • • 4,230 

Boeing ~{odd 203, 3POLB, Axelson 115 h.p •• ..:,;o8 
Corman 3000, ;l'CL~I, 3 \\'right J·s's @ ""o 

h.1•. . ••••••••••••••••••••••••••••••••••• ;,652 
Thunderbird \\'-14, 3POLII, OX-s 90 b.p ••.•• ..:,361 
Stinson S:'-1-ll> Special, 4PCL:'>I, Wright }5 

..:zo h.p ......••..•....•••.•.•••••.••••••• 4,500 
Stinson S~I-..:AC, 4PCS~l. Wright R-;6o 225 

h.p. (Edo P..: :'>lodified Floats} •••••••••••• 3·5"'"' 
~lonarch "A," 3l'OLH, OX-5 90 b.p ......... 2,150 
Coffm:m "A," 3PCLM, OX-s 90 h.p ••••••.••• 2,13z 
~lono Aircraft ~lonocoupe, 2PCL:'>f, Genet So 

b.p •••••.••••••••••••••••••••••••••••••• 1,362 
Boeing 81-B, ::.>POL II, Axelson 115 h.p .•••••• _,,.,Jo 
llavis D·I·K, zl'OL~I. Kinner 90 h.p ••••••.• 1,476 
Stearman M·..: Special, :oPOLH, Hornet 525 h.p. 5,558 
~loth 6o-X, 2POLB, Cirrus ~lark II ;6 h.p •. 1,40..: 
Aircraft Industries Sierra BL\V-z, 3l'CL~f, 

Comet 130 h.p ........................... ..:,131 
Fleet 5, ;,PQI.ll, llrownback C-400 90 h.p.... 1,6..:o 
Travel Air 6ooo-11 Special, 4l'CL~I. Wright 

R-975 300 h.JI •• ,,.,, ••. ,,, ••••. ,,. • • • •, • 4,230 
Tra\·cl Air SBC-4000, 3POSB, Challenger 170 

h.p. (Edo "l"' Floats) .•••••••••••••••••• 2,900 
Air Associates (A. \'. Roe & Co.) Avian, 

..!I'OLH, A.D.C. Cirrus ~lark Ill A 86 h.J>. 1,450 

Stinson SM-1 D·Joo, 6PCLM, Wright R·975 
300 b.p,,, , , . , , , , , , , , , , , , , , , , , , , , , , , , , , , , 4,300 

Superseded by A.T.C. Ko. 199· 
Moth 6o·G, ::POLB, DH Gypsy 85 h.p. (Amer· 

ican) ................................... 1,550 
Lincoln 3-A, 3POLB, Hisso t50·18o h.p ...... 2,;18 
Travel Air A6oooA, ;PCL~f, \\'asp 450 h.p •• 5,500 

Forrl 6-ATS (Special), 1zl'CS~I. 3 Wright 
R-975's @ 300 h.p. (Brewster Floats) ••••• 12,500 

Super:<eded by A.T.C. No. 197. 
Mono Aircraft 1\lonoprep, 2POL~f, Velie 55 

h.p. , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , • , 1,360 

Superseded by A.T.C. No. 273· 
American Aeronautical Sa\•oia :Marchetti S-56, 

zPOAmll, Kinner 90 h.p ................. 2,100 
Superseded by A.T.C. No. 200. 
\Vaco ro, 3POSD, \Vright J·s :!zo h.p. (Edo 

DeLuxe Floats) .......................... 2,66o 
Stearman C3B, 3POSB, \\7right J·5 220 h.p. 

(Edo P Floats) • • • • • • • • • • • • • • • • • • • • • • • • • • 2,850 

All 
1137 

Mfrs. 
Nos. 

1093 
6 and up 
3 and IOO·IIO 

317 
1037 
501 
1007 
547 and 626 

2 and up 
206 and up 

6-B·:?028 

1041 

IJ5·14J, 147, I 57, 
166, 169, 186· 
190, 194·197. 242• 
281 

300•307 

ra and 1h 
250 and up 
840, 892, 963, 
10j8, 2003 

6-ATS-1 

6oo4, 6oo5, 6oo6, 
6o 13-6ox;, 6o21, 
6o25-6035 

All 

245 

ENGINES HAVING APPROVED TYPE CERTIFICATES 

Dec. 3I, I929 

KEY: 4-number of cylinders; R-radial (arrangement); V-vee (arrangement}; L-in line 
(arrangement); !-inverted; A-air cooled; \V-water cooled; G-gear drive. 

A.T.C. 
No. Date 

I. 6· I·2S 
2. 4· 2·2S 
3· 6-IS·2S 
4· 6-22-2S 
s. 7·26-28 
6. S-3I·2S 
7. 9-13-2S 
s. 9-I3·2S 

Descriptio" Rated H.P. Rated R.P.M. 
Fairchild Caminez 447-C .......... 4RA ............. I20 .......... 96o 
Warner Scarab ............•...... 7RA ............. 110 .......... ISSO 
Kinner K-s •..•.............•...• sRA ..•.......... 90 ..•....... I8IO 
Velie ............................ sRA ............. SS .......... ISIS 
Curtiss Challenger R-6oo .......... 6RA ...•.....•... I70 ..•....... IS 
Curtiss Conqueror V-1550 ......... 12V\V ............. 6oo .......•.. 2400 
Curtiss Conqueror GV-1570 ....•.. I2VW-geared ...... 6oo ......•... 2400 
Curtiss Chieftain H·I640 .•.•.....• uRA ......•...... 6oo·.• •••••••.. 2200 



AIRCRAFT YEAR BOOK 

A.T.C. 
No. Date Description Rated 1/.P. Rat,·d R.P.M. 
9- 9-I9-28 

IO. IO·II-28 
II. 4- 4-29 
I2. II-30·28 
I3. I-26-29 
14· I-22·29 
IS. I2-I9-28 
I6. 2- 5-29 
I7. I-26-29 
I8. I-26-29 
I9. I-26-29 

Aircraft Comet. .................. iRA ............. 130. . ...... 1825 
Curtiss D-I2 ..................... 12V\V ............ ·-135 ........ 2300 
Da}•ton Bear. . . . . . . . . . . . . . . . . . . . 4 LA ....••....... 1 oo .......... 1 soo 
Lc Blonrl 6o. . . . . . . . . . . . . . . . . . . . . . 5 lL\. . . . . . . . 65 . 1950 
Wright J-s \\'hir!winu.... . . . 9RA ............. 220 .......... 2ooo 
Pratt & \Vhitney \\'asp ........... 9RA .............. JSO .......... 1100 
Pratt & \Vhitne}' Hornet .......... 9lC\ ............. 5!5 .......... 1900 
t\xelson Axelson.. . . . . iRA ............. 1 15 .......... 1800 
\Vri~:ht Cyclone R-li50-A.... 9RA ............. 525 .......... 1900 
Packard 3A-1500 Direct ........... 12V\\' ............. 525 .......... 2100 
Packard 3A-2500 Direct. .......... 12V\\' ............ 8oo .......... 2000 

20. 2- 6-29 
2I. 2-IS-29 
22. 3-II-29 
23. 3-27-29 
24. 6- 3-29 
25. 6- 8-29 
26. 7- 9-29 
27. 8-q-29 
28. 8-30-29 

LeBlond 90................. iRA ............. 90 .......... 1975 
Wright j-6 R-9i5 ................ 9RA ............. 300 .......... 2000 
Arnold Harris .................... 8\'\\' ............. 90 .......... qoo 
Wr.ight j-6 R-5.10. · ............... 5I{ A ............. 165 .......... 2000 
Alhance Hess \\'arnor ............. iRA ............. II5 ......... . 1915 
1\lichigan Rover. ................. o~LAI ............ 55 .......... I900 
Wright j-6 R-760 ................. iRA ............. 225 .......... 2ooo 
Lycoming R-645 ................. 9RA ............. I8S .......... 2000 
Pratt & \Vhitney Hornet R-I86o, 

29. 8-30-29 
Series B ....................... 9RA ............ 575 .......... I950 

Pratt & \Vhitney Hornet R-1690-.\, 

30. 9-I3-29 
3I. 9-23-29 
32. IO- 5-29 
33- II·I6·29 
34· I 1-14-29 

Geared 2:I .•.................. 9R.\ ..•.......... soo 1900 
American Cirrus Mark Ill. ........ 4LA ............. 90 .......... 2100 
Aircraft Engines LA-I A.C.E ...... 7RA ............. qo .......... I8oo 
Continental A-io ................. 7RA ............. 165 .......... 2000 
Brown hack C-o~oo ................ 6RA ............. 90 ......... . 1700 
Kimba!! Beetle K. . . . . . . . . . . . . . . . 7 RA ............. I 20 .......... I 850 

PROPELLERS HAVING APPROVED TYPE CERTIFICATES 
Dec. 3I, I929 

KEY: \V-\Vood; 
A.T.C. Date 

A-Aluminum alloy; S-Stecl; C-Speci:.tl non-metallic composition. 

No. Issued 
I. g- 6-28 
2. g- 7-2S 
3· I-23-29 
4· I2·I4·2S 
s. I2·I4·2S 
6. 3·14·29 
7· 3•14-29 
s. 3-IS-29 
g. 4•22·29 

IO. IO·I9·28 

II. 
I2. 
I3• 
I4-
I 5· 
I6. 
I 7• 
IS. 
I g. 
20. 
2I. 
22. 
23. 
24-
25. 
26. 
27. 
2S. 
2g. 
30· 
3I. 
32. 
33· 
34· 
35· 
36. 

I929 
3·30 
4·22 
4·24 
4•24 
5-Il 
5·22 
6-IO' 
6-I3 
6-I 3 
6-I3 
6·I3 
6-I3 
6-I3 
6-I3 
6-I3 
6-I3 
6-I3 
6-I3 
7· I 
7· I 
7• 2 
7• 2 
7· 2 
7• 2 

7· 2 

7· "' 

Pt·ope/ler 
Standard Steel No. 16og ..•••..... 
Para~on l\Ionmd ..........••....• 
Hanulton H-I2o7 ............... . 
Hamilton H-I407 ...•...•..•..•.. 
Hamilton I-l-I409 ........•.•..... 
Westinghouse l\1 icarta .•.........• 
Westinghouse l\licarta ....•.....• , 
Supreme No. 7 so •••...........•.. 
American No. I ....••..••.•...•.. 
Dakota Fahlin ..•....••..•...••.• 

Dakota Fahlin D-sooo ......•.•.•• 
American No. I 2 .•.•....•.•.••.•. 
Paragon No. 6o-A ..•..••••••.•••• 
Paragon No. 6o-B ............... . 
Hamilton H-403 •.••••••••••••••• 
l\1aster No. I 03 .................. . 
Standard Steel No. 6oo I •••.••.••. 
Hamilton HB-I2I5-H-5I4g-A .... . 
Hamilton HB-I2I5-H·5I53-A .... . 
Hamilton HB-I2I5-I-l-sogo ••••.• 
Hamilton HB·I30I-H-5I44 •.•••• 
Hamilton HB-I3II-H-sqg-A .... . 
Hamilton HB-Isoi-H-sqg-A .... . 
Hamilton HB-ISOI-H-s I 44 ••••.• 
Hamilton HB-I5o3-P&W ••••••.• 
Hamilton HB-I so6-P&W •••••••. 
Hamilton HB-ISII-P&\V ••...••. 
Hamilton HB·I30I-H·SI49-A ..... 
Hartzell No. 36S ..•••••••••••••.• 
Hartzell No. so .••••••..•••.•••• 
Standard Steel I A I-0 .•••••.•••••• 
Standard Steel IA1-2 ..••••••••••• 
Standard Steel IAI-4 •••••••••••• 
Standard Steel IAI-4-A .......... . 
Standard Steel IAI-4B .......... . 
Standard Steel rAr-6 •••••••••••• 

JI't'J 
A 
c 
A 
A 
A 
c 
c 

\V 
\V 
w 

\V 
\V 
\V 
w 
w 
w 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
w 
w 
A 
A 
A 
A 
A 
A 

1 Jiamctcr 
8' 6" 

Pitch 
Adj. 

8' 8" 
9' o" 
g'ro" 

10 1 I" 
8'1o" 
8' 6" 
S' 6" 
S' sJ:-H" 
8' 4" 

7' o" 
S' g~" 
8' 8" 
8' o" 
6' o" 
8' 6" 
9' o" 
9' o" 
9 1 o" 
9' o" 
9' 3 11 

8' 6" 
101 6'1 

101 6'1 

101 6" 
12' o" 
I2 1 6" 
9 1 3" 
8' 6" 
S' 6" 

1o' o" 
9'1o" 
9' 8" 
9 1 8" 
9 1 8" 
9' 6" 

s' sf'" 
AdJ. 
Adj. 
Adj. 

6' 6\1!" 
s' BY.;" 
s' 6" 
s' 3" 
s' 3" 

3 1 8" 
s' 6~ 
5 1 o" 

4'6" to s'o" 
4' 9~" 
s' 4" 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 

s' o" 
s' 4" 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 

H.P.R.P.M. 
too@ 1,8oo 
100@ 1,6oo 
330 @ ~,ooo 
500@ 2,000 
490@ 2,000 
250 @ 2,000 
100 @ 1,400 
100@ 1,400 
90@ 1,400 

roo @ 1,400 

55@ 1,S15 
1So @ r,Soo 
90 @ 1,400 
1~0 @ 2,000 
65 @ 1,950 
go@ 1,400 

220@ 2,000 
225 @ 2,ooo 
170@ r,Soo 
220 @ 2,000 
525 @ r,goo 
450 @ 2,100 
450 @ 2,100 
525 @ I,900 
525 @ I ,goo 
525 @ 950 
525 @ 950 
450@ 2,roo 

90 @ 1,400 
220 @ 2,000 
700 @ 2,500 
690@ 2,500 
6So@ 2,500 
6So@ 2,soo 
6So@ 2,5oo 
675 @ 2,500 



I. T . n a t<' 
.\'o . l ss <~ cd 

19 ->t} 

37· 
3 ' . 
39 · 
.; o . 
·f I. 

-·~ ­.;]. 

·l -~. 

·t5-
.;6. 
.; i . 
·I ' . 
-~9-
so. 
· r. 
S:! . 
53--. .. ,. 
55 -
-G. 
57-
5 
59 -
Go . 
6I. 
(j, _ 

6J . 
6.;. 
(j-. 

66. 
67 . 
G 
69. 
/ 0. 
/I. 
;z . 
73-
7-!-
75-
76. 
7 7. 
78. 
79 -
So. 
S t. 
g,_ 
83. 
8.;. 
Ss. 
86. 
8 7. 
ss . 
89. 
go . 
9 !. 
9~-

93-
94· 
9 :i -
96. 
97-
98. 
99-

10 0 . 
J OJ. 
I O Z . 
I OJ. 
104 . 
10$. 
106. 
107. 
lOS . 

109-
110. 
I I I. 

35 

7· = 
7· 2 

7· -
7· 1 1 
/·I I 

7- 1 I 
/·I I 

/· I I 
7·1 t 
7· I I 

7·11 
7-16 
7·16 
7· 16 
7-16 
7· 16 
7-16 
7-1 6 
7- 16 
7·16 
7·1 6 
7-16 
7- 16 
7-16 
7·1 6 
7·16 
7· 16 
7· 16 
7-IG 
7-16 
7-•G 
7-16 
7-1 6 
7-1 G 
7-16 
7·16 
7-16 
7·16 
7- 16 
7· 16 
i-22 

7 -22 
8- I 

9· 7 
9· 7 
9· 12 
9-I 2 

9·12 
9·1 2 
9-12 

9·12 
9- 1 2 
9-12 

9·12 
9 - 20 
9-12 

9·12 
9-12 
9 -1 2 
9-12 
9-12 
9 -1 2 
9-20 
9 ·1 2 
9 -1 2 

9·12 

APPENDIX 

Propdlcr M't' l Di meta Pitch 

tandard Stee l 1A 1-6A ... ...... .. 
t:t n d:t rd S tee l tAI -613 ...... .... . 
t :t n d:t rd te d tAt ·6 ~ :; ........ .. 

S t:t n d:t rd . t ce l tAt· ..... . . . .... . 
t:t n d:t rd S tee l t At -9 .. ..... ... .. 

' tand:trd S teel tAt · tO .. .... . .. . . 
tand:t r d t ee l tAt·!~ . ......... .. 
t:t nd:u d reel tA t·t~ .·\ ......... . 
tanda rd tee I 1 A t·t .... . .... .. 
ta nd:ud teel tAt·- ~ . ........ .. 

S ta n d a rd S tee l tAt·~ -! .......... . 
ta n d:t rd t ee l tAt Y, -0 .... .. .. .. 
ta ndard S tee l 3A1-0 ..... . .. .. . . 

S tanda rd tee! 3 \ ~-<l ..... .. ... . . 
S ta n da rd te el 3A1-6 .... . . .. .. .. 
"ta nd:ud Stee l 3 A1·S . .. ... .. ... . 

St:tndard S tee l 3A1 -9 .. . . ... .... . 
S tand:trd tecl 3At-1~ .......... . 

t:tn d:trd S tee l J.·\ • ·~o ..... .... . . 
tancl:trd tee I 3A 1- 24 .. ....... . . 

S tan lard S tee l sll•·o ... ..... .. .. 
S tandard S tee l 5B1·1 . .......... . 
S ta nd:trd S te el s l3t· 2 ...• .. . ..... 
S ta n da r d S teel sB•-3 ....... . ... . 
Standard Stee l sB •-4 . ...... . ... . 
"ta ndard S tee l sB•-6 .......... .. 
ta ndard S te el sll•-6A ......... .. 

S tand:t rd S tee l s Bt-6 13 ... • .... .. . 
S t:t nd:trd S tee l sB 1-7 ........... . 
S tand:t rd S tee l sB •- S .......... .. 
S t:tnd:trd S tee l sB•-• o .. ...... .. . 
S tand :trd S tee l sB •- •• . ... ..... . . 
S tanda rd S tee l sB•- • 2 ...... ... . . 
S ta ndard S tee l sB•-q . ... . . .. . . . 
S ta ndard S tee l sllt· I S . .... . . ... . 
S tancbrd S te el sB 1· 24 . .. ... .... . 
S t a ndard S tee l 7C 1-0 ...... . .... . 
S tanda rd S tee l 7C 1 Y, -0 . .... . ... . 
Standard S tee l 7C1- 1 .. ... .. . .. . .. 
S ta ndard S teel 7C 1-3 . . .......... . 
S tandard S tee l - C 1 -
S tandanl S tee l ~ c ,:~ ::::::: ::::: : 
S tandard S tee l 7C 1-1 5 .. ... .. ... .. 
S ta ndard S tee l 7C 1-1 7 ... .. . . ... . 
Sta n da rd S tee l 7C1- ~ 1 ... ....... .. 
Standard Steel 7C 1-23 . . . . ..... . . . 
S tandard Steel 7C1-24 .. . ........ . 
S tandard S tee l 7C 1 Y, -3 ...... ... . 
S ta ndard S tee l 7C 1 Y, -24 .... . . . . . 
P a rago n En gin ee rs 40-F ......... . 
Paragon Engineers So-A ... . . .... . 
Gardn er No. 567 ...... .......... . 
Jacuzzi No. 3 .... .... .......... .. 
Flottorp Standard OX-5 ..... .... . 
Standard S teel 9C 1 l/, -24 ........ . 
Standard S tee l 9C 2-6 .. .. . . .... . . 
Sta ndard Steel 9C2-9 .... ....... . 
Standard Steel 9C2-24 ....•...... 
Standard Stee l 9C1-2 ........... . 
Standard Steel 9C1 -6 ...... . .... . 
Standard Steel 9C1 -8 .. . ........ . 
Standard Steel 9C 1-9 ........... . 
Standard Steel 9C1-5 Y, ......... . 
Standard Steel sB I-6C .... . ..... . 
Standard Stee l 9C1- 12 ..... . .... . 
Standard Steel 9C1·12 Y, .. . ...... . 
Standard Ste el 9C1-18 .. . ....... . 
S tandard Steel 9C1-20 . ......... . 
Standard S teel 9C1-24 .......... . 
Standard Steel gC 1-29 .. . . . .. . .. . 
Standard Steel 9C1-30 ... . . .. .. . . 
Standard Steel 9Cz-O ........... . 
Standard Steel 9C1-0 .. .. ... . .. • . 
Standard Steel 9C1 -0A ......... . 
Standard Steel 9C I Y,-0 ••. .... •. . 

A 
A 
A 
A 
A 
A 
A 
A 
:\ 
:\ 
:\ 
A 
:\ 
A 
A 
A 
A 
A 
A 
A 
A 

-" A 
A 
A 
:\ 
.-\ 
A 
A 
A 
A 
A 
A 
:\ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

\ V 
\ V 
\V 
\V 
\V 
J\ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
.A 
A 
A 
.A 
A 
A 
A 
A 

9' 6" 
g' 6" 
o' - t , 

9' .;" 
9 ' 3" 
9' ,, 
g' o" 
9', o" 

6" 
, z" 
' o" 

10 1 0 11 

to' o" 
9' S" 
9' 6" 
9' ..; '' 
9' 3 11 

9 ' o" 
S' .. {' 
8' o" 
9' o" 
S' t 111 

'to" 
S' 9" 

I S'' 
8' 6" 
S' 6" 
S' 6" 

' s" 
I ·l" 

8' z" 
I 1 11 

S' o" 
7' 10 11 

7' 9" 
7' o" 

10
1 9"' 

10' o" 
10

1 8" 
10 1 6" 
10

1 4 11 

10
1

10 11 

9' 6" 
g' 4" 
g' o" 
S' o" 
S' 9" 

10 1 6" 
S' 9" 

.·\ dj. 
Ad j. 
Adj. 

d j . 
Ad j . 
Adj. 
Ad j. 
A d j. 
Adj. 
Adj. 
Adj . 
A d j. 
Adj . 
Adj. 
Adj. 
Ad j . 
Adj. 
Ad j . 
Ad j. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj . 
Adj. 
Adj. 
Adj . 
Adj. 
Adj . 
Ad j. 
A dj. 
Adj. 
Adj . 
Adj. 
Adj. 
Ad j . 
Adj. 
Adj. 
Adj. 
Adj. 
Ad j. 
Adj. 
Ad j . 
Adj . 
Ad j. 
Adj. 
Adj. 
Adj. 
4-SO' 6' 6" 

9' o'' 
S' 6" 
9' o" 

s.o' to s.s o' 
4.G7' 

8' 6 !/.1 " 
S' 6" 

1 0
1 

0 11 

9' 9 11 

8' 6" 
to' 4 " 
ro' o" 
9'1o" 
9' 9" 

Io' ~ ~~ 
8' 6" 
9' 6" 
9! 5 l/, " 
g' o" 
8'1o" 
8' 6" 
8' 1 11 

8' o" 
10

1 6 11 

101 6 11 

101 6" 
Io' 6" 

s' 6" 
s' o" 
Adj. 
Adj. 
Adj. 
Adj . 
Ad j. 
Adj. 
Adj . 
Adj . 
Adj . 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 
Adj . 
Adj. 
Adj. 
Adj . 
Adj. 

~~j: 

H .P.R.P. M. 

67s @ z,soo 
6 75 ~,soo 
6 70 z,soo 
66s @ 2,soo 
66o ;,,;oo 
6ss c z,soo 
6s o z, soo 
6so @ z ,soo 
6zo@ z,soo 
6os @ 2,·oo 
6oo @ 2,;oo 
/00 @ z,s oo 
700@ z ,s oo 
68o @ 2,500 
67s @ z,soo 
66s @ z,soo 
66o @ ~.soo 
6so @ z,soo 
6 zo@ 2, 5 00 
6oo c 2,500 
2 50 @ 2,4 0 0 
2 50 @ 2,4 0 0 
2 45 @ 2,400 
2 45 @ 2,4 0 0 
240 @ 2,400 
2 35 @ 2 , 400 
235 @ 2,400 
235 @ 2,40 0 
230 @ 2,400 
2 3 0@ 2 ,400 
230 @ 2,400 
225 @ 2,400 
225 @ 2 ,400 
220 @ 2 ,400 
2 15 @ 2 , 400 
200@ 2,400 
550 @ 2,20 u 
550 @ 2,200 
550 @ 2, 200 
54 0 @ z,zoo 
535 @ 2,200 
53 0 @ 2 , 200 
s z o @ 2 ,200 
SIS @ 2,20a 
505 @ 2,200 
sao @ 2 , 20 0 
sao @ 2,200 
540 @ 2,200 
sao @ 2, 2 00 
95 @ 2, z aa 

3 2 5 @ 2,000 
95 @ r,soo 

zso @ z ,oao 
95 @ 1,400 

510 @ 2 , 200 
540 @ 2,200 
535 @ 2,200 
sao @ z, zoo 
545 @ 2,200 
540 @ 2,200 
540 @ 2,200 
535 @ 2,200 
540 @ 2,200 
235 @ 2,400 
530 @ 2,200 
530@ 2,200 
520 @ 2,200 
S20@ 2,200 
510 @ 2,200 
sao@ 2,200 
sao@ 2 ,200 
sso @ 2,200 
550 @ 2,200 
sso @ 2,200 
550 @ 2,200 



530 AIRCRAFT YEAR BOOK 

A.T.C. Date 
No. Issued P1·opeller M't'l Diameter /'itch II.P. R.P.M. 

1929 
112. 9·26 Curtiss Curtiss-Reed Type R 

EX-33505 ••• •• • • • • • • • • • • · • • • • • A 10' o" 
_, 

9" 5:>5 @ 1,6oo 
' 113. 9·26 Curtiss Curtiss-Reed Type R 

EX-33073 •• · • · • • • • • • • • • • • • • • • • A 8' 9" 6' 6" 5:!5@ 2,000 
114. 9·26 Curtiss Curtiss-Reed Type R 

EX-33079 .• • • • • • • • • • • • • · · • • • • • A 9' 3" 
_, 

9" 5-'5@ t,;;,5 I 
I 15. 9·26 Curtiss Curtiss-Reed Type R 

EX-33525 •• • • • • • • • • • • • • • • • • • • • A 9' o" 5' 6" 575 @ 2,000 
116. 9·26 Curtiss Curtiss-Reed Type R 

EX-32934 •• • • • • • • • • • • • • • • • • • • • A 9' o" 
_, 

6" 160@ t,;so , 
117. 9·26 Curtiss Curtiss-Reed Type R 

EX-32923 ••••••• • • • • • • • • • • • • • • A 8' 6" .. ,' 9" 160 (W t,;so 
118. 9·25 Standard Steel 11C1-0 ••••••••••• A 9' o" Adj. 325 <!•. 2,JOO 
119. 9·25 Standard Steel 11CI·:! . .......... A 8'to" Adj. J..!O (o\ .!,JOO 
J20. 9·25 Standard Steel 11C1·3 . .......... A 8' 9" Adj. Jl 5 (!~' Z,JOO 
121. 9·:!5 Standard Steel IICI-4 . .......... A 8' 8" Adj. Jl 0 (a) Z,JOO 
L!2. 9·25 Standard Steel 11C1-4A ·········· A 8' !!" Adj. JIO ~i' .2 1 JOO 
123. 9·25 Standard Steel 11C1-6 . .......... A 8' 6" Adj. 305@ .2,300 
124· 9·25 Standard Steel IICI·GA .......... A 8' 6" A<lj. 305 ~~ 20JOO 
125. 9•25 Standard Steel IICI-8 ··········· A 8' 4" Adj. 300 ~ :!,300 
126. 9·25 Standard Steel IICI-10 .......... A 8' 2" Adj. 295 @J :!,JUO 
127. 9·25 Standard Steel IICI·ll ·········· A !!' I" Adj. :!90 C!.Y ..!,JOo 
128. 9·25 Standard Steel ttCI·I2 .......... A 8' o" Adj. 285@ :! 1 JOO 

129· 9·25 Standard Steel IICI·I5 .......... A 
_, 

9" Adj. 2i5 @ 2,300 I 
IJO. 9·25 Standard Steel 11Ct-24 .......... A _, 

o" A<lj. ..!50@ :! 1JUO I 
131. 10· 2 Standard Steel 11 C I ·9 ••••.•••••• A 8' 3" A<lj. -'95@ 2,300 
13:!. 10·10 Curtiss Curtiss-Reed Type R 

EX-33570 .•• • • • • • • • • • • • • • · • • • • A 8'to" 5' 3" ljO @: 1,8oo 
133· 10·24 Aircraft Specialties Gunn Steel •••• s 8' 6" 47" to 

64" at tio 90@ 11 400 

f34· 10·24 Acromarine-Klemm LB (No. 1134). w 7' 2J/," 6' ~II 65@ 1,65o 

PONTOONS APPROVED FOR USE ON LICENSED AIRCRAFT 

Date 
5· 9·28 
5· 9·28 
5· 9-28 
7· 9·28 
7·16-28 
8- 9-28 
I· 8-29 
2· 7·29 
5·21·29 
5-21-29 
7• 1·29 
8-13-29 
8-13·29 
8-29·29 
9-27·29 

10·15·29 
10-15·2!} 

Dec. 31, 1929 

Manufacturer 
Edo ••••••••••••••••••••••••••••• 
Edo •••.••••••••••••••••••••••••• 
Edo .•••••••••••••••••••••••••••• 
Hamilton •••••••••••••••••••••••• 
Hamilton •••••••••••••••••••••••• 
Fairchild •••••••••••••••••••••••• 
Edo .••••••••.••••••••••••.•••••. 
Brewster •••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••.•••• 
Edo ••••••••••••••••••••••••••••• 
Fairchild •••••••••••••••••••••••• 
Fairchild •••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••••••• 
Edo ••••••••••••••••••••••••••••• 

Model 
c 
DeLuxe 
E-3 
Series F 
Series D 
P-6 
H 
ll-5500 
J 
K 
I 
P (Model 3300) 
~ (Model 385o) 
>.4 

l'-2-ll 
L (Model 2262) 
M (Model 2665) 

No. ~er 
Airp a11e 

2 
2 
2 
2 
2 
2 
2 

-
2 
2 
2 
-
2 

2 

2 

2 
2 

Max. 
Allowable 
Airplaue 
Weight 

2,580 
2,66o 
4,100 
5,2JO 
3,840 
5o4i0 
1,6oo 
s,ooo 
5,5;o 
4,88o 
1,930 
3.450 
4.0~0 

4,68o 
3.730 
2,380 
2,8ro 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

Airtech Training School 
Airtech Field 
San Diego, Calif. 

Standard Flying School 
9401 S. \Vestern Ave. 
Los Angeles, Calif. ... 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ratinvs 
for wluch 
Approved 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Commercial 
Private 

Approved 
Certificate 

Issued 
7·1 5·29 

- , 



Emhry- Rid,IJe Flying ~chool 
l.unk,-n Airport 
( 'incinnati, (.)hio 

l'ark' Air College, Inc. 
l'arks Airport 
1-:. ~t. Louis, IlL 

ll. \\'. Flying !'a,·ice, Inc. 
I.e Roy Airport 
I.e Roy,::-\. Y. 

T. C. Ryan Flying ~cn·icl' 
Ryan Airport 
JJuo llarnl't Ave. 
~an llie~o, Calif. 
In co1nlunation with 
l'acific Technical l'ni\·er;ity 
~ r 111 Kcttnl'r Ill \'II. 
~an IJiego, Calif. 

l'ni,·crsal Flvinr.:: ~chool 
\\'old-Chamh~rlain Fi,·ltl 
~linnt:apoli~. )tfinn. 

Curtiss Flyinr.:: !"en·ice 
Valley ~tr<·am Airport 
Valll'y ~tream, 1.. 1., :-\. Y. 
In cotnhination with 
::\ew York Cnin•r,ity 
:-\"''' York, :-\. Y. 

Cnivcr.<al Flying ~chool 
Lambert Fic•lcl 
~t. Louis, :II o. 

Curti:-;s Flying- St:rvire 
<;roSSl' lie Airport 
(;ro,se lie, :llich. 

California Aerial Transport Flying 
~ehool 

:llnnicipal Airport 
Los Angeles, Calif. 
In cotnhination with 
\\. estl'rn College of Aeronautics 
:llunicipal Airport 
Los Angl'les, Calif. 

Curtiss Flying Service of thl' 
l\liddk \Vest 

Fairfax Airport 
Kan:-;as City, Kan. 

Porterfield Flying School 
Fairfax Airport 
Kansas City, 1\Io. 

Von Hoffman Aircraft School 
Lambert Field 
Anglum, l\Io. 

Curtiss Flying Service 
Oakland Airport (Flying) 
Oakland, Calif. 
1 ~ss Russ Building 
~an Francisco, Calif. (Ground) 

Curtiss Flying Service of the 
:lfiddle \Vest, Inc. 

Curtiss Reynolds Airport 
Glenview, Ill. 

APPENDIX 

Ground 
and 

Flying 

Ground 
and 

Flying 

(;round 
and 

Flying 

Ground 
ami 

Flying 

(~round 
and 

Flying 

Cround 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Grouncl 
and 

Flying 

\.round 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ratiuqs 
ior ·u.'hu_-h 
A/' pro;:cd 

{
Transport 
l .. itn. l"ommercial 
Private 

{
Transport 
Lint. Conunerciat 
Pri\'atc 

{Lim. Commercial 

{
Transport 
Lim. l"ommercial 
Private.• 

{
Transport 
Lim. Commercial 
Private 

{
Lim. Commercial 

Private 

{
Transport 
Lim. Conuncrcial 
Privatl.' 

{
Transport 
Lim. Commercial 
l,rivate 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Commercial 
Pri\·atc 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Commercial 
Private 

{
Transport 
Lim. Connnercial 
Private 

53 1 

Approt•ed 
Certificate 

Issued 
7aJ5<!9 

10-9-~9 

8-~0-~9 

10·3·29 

10-J-29 

IO·..j·29 

10·9·29 

.. 
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Boeing School of Aeronautics 
Oakland l\lunicipal Airport 
Oakland, Calif. 

Spartan School of Aeronautics 
Apache Blvd. and Chamberlain Dri\"C 
Tulsa, Okla. 

Curtiss Flying Service 
Los Angeles Municipal .\irport 
Inglewood, Calif. 

Hooscvelt Aviation School, Inc. 
Roosevelt Field No. 1 

l\lincola, L. I., N. Y. 

Universal Aviation School 
344 North Exchange St. 
St. Paul, J\Iinn. 
In combination with 
Universal Flying School 
\Void-Chamberlain Field 
J\Iinncapolis, Minn. 

Curtiss Flying Service of Indiana 
Stout Field, l\lars Hill 
Indianapolis, Ind. 

Universal Aviation School 
Memphis l\Iunicipal Airport 
lVfemphis, Tenn. 

Curtiss Flying Service of South 
l\lemphis l\Iunicipal Airport 
l\1emphis, Tenn. 

(;arland School of Aeronautics 
51st and Sheridan Road 
Tulsa, Okla. 

Wolf Flying Service 
\Villiamsport Airport 
\Villiamsport, Pa. 

Penn School of Aviation 
Pittsburgh-llutler Airport 
Butler, Pa. 

Art Goebel Aviation Co., Inc. 
101 West 12th St. 
Kansas City, Mo. 
Liberty Field (Flying) 
Liberty, Mo. 

Curtiss Flying Service of Kentucky 
Bowman Field 
Louisville, Ky. 

Curtiss Flying Service 
208 Richardson Bldg. 
St. Clair St. 
Toledo, Ohio. 
Transcontinental Airport 
Walbridge, Ohio. (Flying) 

Mamer Flying Service, Inc. 
320 Paulsen Bldg. 
Spokane, Wash. 
Felts Field (Fiyinl{) 
Spokane, Wash. 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Crouncl 
:111cl 

Flying 

C~rouncl 
and 

Flying 

Grouncl 
and 

Flying 

Grouncl 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ground 
and 

Flying 

Ratiu!l.r 
for tL'IIicll 
Approv.-d 

{
Transl.'ort 
Lim. Commercial 
Private 

{
Transport 
Lim. Comm<"rcial 
l'rivatc 

{
Transport 
Lim. Comnll·rci:&! 
l'ri,·ate 

{
T'ran!<IJJurt 
Lim. l"omnwrci:&! 
Pri\':ttc 

{
Litn. Cnmmc._•n·ial 

l'ri,·ate 

{
Lim. Commercial 

l'ri,•atc 

{
Lim. Commercial 

Private 

{
Lim. Commercial 

Private 

{
TransJmrt 
Lim. Commercial 
Private 

Private 

{
Transport 
Litn. Cotnn1ercial 
Private 

{
Transport 

Lim. Commercial 

{
Lim. Commercial 

Private 

{
Lim. Commercial 

Private 

{
Transport 
Lim. Commercial 
Private 

Appro:·,·.l 
('t•rtiji,4 cJtc• 

/.r.ru,·.l 

II·J0-29 
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AIRWAY STRIP MAPS 
Dec. 31, 1929 

The llepartmcnt of Commerce, under the air commerce act, is charged with future 
charting of lhe ci,·il airways. The work is being done lw the Coast and Geodetic ~un·ey, 
one of the bureaus of the department. The program undertakes the publication of the 
a!rway ";trip" mass listed. herein, in form _generally >:_imilar to _those of the Arm)' Air 
l orps and the lly ro~:raph1c Office of the :\a,·y, also hsted herem. 

All strip maps, as puhli~hcd, arc on sale at the l". ~- Coast and Geodetic Sun·e)', 
119 D ~tre.:t, :'\. 1-:., \\ ashin~:ton, ll. C. The Department of Commerce and Army Air 
l'orp<; map,; arc >OI<I at 35 cents each; the Hydrographic Office maps at 40 cents eo:cl1. 

I lrder' for strip maps must be accompanied by remittance in the form of cash, postal 
mon.:y order, •lraft, or c,•rtificd check. 

Department of Commerce Maps 
( l'uhlic'h•••l maps a\·ailahlc from the A.:ronautical Branch, Department of Commerce, 

at JS c.:nts each.) 
Maps Published 

w~. llallas-Oklahoma Cil\·. 
IO,l. Oklahoma Cit\·-\\"icliita. 
1o4. \\'it·hita-Kansas City. 
1 n.:;. Kan~as Cih··~folinc·. 
1 1o. ~t. l.ouis-(~hicago. 
11 1. Chicago-::'llilwaukee. 
113. l.ouis,·ille-Cineinnati-C.:vcland. 

119. lluffalo-Aihany. 
1 "i· Birmin!:ham-Atlanta. 
1 .:8 . .-\tlanla·(;reenshoro. 
1-"9· Grecnshoro- Richmond. 
1 ,to. Hichmoml- \\'ashington. 
131. l'uchlo-Cheyennc. 

Maps in Process 

I 0 I. ( ;ah·eston-Houston-nail as. 
lo6. Pilottown-:'\ ew Orleans. 
107. Xew Orleans-Jackson. 
1 oR. Jackson-:II em phis. 
I 09. :I! cmphis-St. Louis. 
1 1.:. ::'llilwaukee-Twin Cities. 
1 1 .l· Twin Cities-Fargo. 
1 I.J. Cincinnati-lndianapolis-Chkago. 
1 16. Cle\'t•land-lluffalo. 
I 1 i· Detroit-\.rand Hapids-::'llilwaukt·,•. 
1 1 S. lletroit-lluffalo. 
1.:0. Alhall\'·lloston. 
1 ··• Alban}•-::'llontreal. 
I -"3· Miami- \Vest Palm lleach-TituS\·ille. 
1 -"-l· Tampa-Titusville. 
1 .:s. Titusville- Tacksom·ille. 
1.:6. J acksonvilic-Atlanta. 
13.:. Los Angeles-I,as Vegas. 

133· 
IJ-1• 
135· 
136. 
l,li· 
13~-
139· 
qo. 
l.ji. 

t.p. 

143· 
14-j. 

145· 
q6. 
l-li· 
qS. 
1.19· 
•so. 

Las Vegas-~lilford. 
::'l!ilford-Salt Lake City. 
Salt Lake City-Boise. 
Boise-Pasco. 
Pasco-Portland. 
Salt Lake City-Pocatello. 
Pocatello-Butte. 
Butte-Great Falls. 
Laredo-San Antonio. 
Fargo-\\'innipeg. 
Atlanta-Xashville. 
X asll\'ille-E,,a nsvi lie. 
Evans,•ille-Chicago. 
E'·an~ville-St. Louis. 
Sonth ll<·nd-Kalamazoo-Bay 
Laredo-Houston. 
Tulsa-Ponca City. 
K:msas City-Omaha. 

City. 

Army Air Corps 
(.:\\·ailablc from Aeronautics Branch, 

1. Uniontown-T1ayton. 
-· \\'as hi ngton-Union town. 
3. \Vashington-New York. 
4· \Vashington-N orfolk. 
S· Dayton-Rantoul. 
6. l'\ew York-Boston. 
7. 11eaumont-New Orleans. 
8. New Orleans-Montgomery. 
9· Chicago-Iowa City. 

10. Iowa City-Omaha. 
I I. Omaha-North Platte. 
I.:. North Platte-Cheyenne. 
I3. Cheyenne-Rock Springs. 
q. Rock Springs-Salt Lake City. 
15. Montgomery-Augusta. 
16. Augusta-Fayetteville. 
I i· Fayetteville-Norfolk. 
IQ. New York-Bellefonte. 
20. Bellefonte-Cleveland. 
"I. Cleveland-Chicago. 
22. Chicago-Rantoul-St. Louis. 
-".l· St. Louis-Kansas City. 
24. Kansas City-Muskogee. 
25. 1\Iuskogee-Dallas. 
26. Dallas-San Antonio. 
27. San Antonio-Beaumont. 

Department of Commerce, at 35 cents ~ach.) 

.:8. San Antonio-Dryden. 
29. Dryclcn-EI Paso. 
30. EI Paso-Tucson. 
JI. Tucson-Phoenix. 
32. Phoenix-San Diego. 
33· Salt Lake City-Elko. 
34· Elko-Reno. 
35. Reno-San Francisco. 
36. Dayton-Louisville. 
.li· Louisville-St. Louis. 
38. San Diego-Tucson. 
39· San Diego-Los Angeles. 
40. Los Angeles-San Francisco. 
4 t. San Francisco-Yreka. 
4"· Yreka-Vancouver. 
43· Vancouver-Seattle. 
-l-1· Detroit-Rantoul. 
45· Detroit - Cleveland - Pittsburgh- Union-

town. 
46. Washington-Middletown. 
47· Detroit-Dayton. 
48. Louisville-Nashville. 
4Q. Nashville-Birmingham. 
59· Birmingham-Montgomery-Pensacola. 
51. St. Louis-1\luskogee. 
5"· St. Louis-Dayton. 
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Hydrographic Office Maps 
(Published maps :n-ailablc from Aeronautics nranch, Department of Commerce, at 

40 cents c:.ch.) 

V-'J, 
V-~JJ: 

Maps Published 

\'-~s.:. 
V-~53· 

New York-Philadelphia. 
Philaclelphia-Hampton Hoads. 
\Vashington-1-Iampton Hoads. 
Hampton Ho:.cls-~!on•h,•:ul City. 
}forehead City-Charleston. 
Charleston· J ackson,·ille. 
Fernandin:.- :\I iami. 

Cape r;racias a I >ios·l'ort Limon. 
Port Limon- J'anama ('anal Zone. 
:\!celia Luna Cay-Cape llaiticn. 
Batabano-:'.lcrlia I.nna Cay. 

V-234. 
\'·~35· 
V-.:36. 
V--'37· 
V-23R. 
V-239. 
V-240. 
V-2.p. 
V-242. 
\"-249· 
V-.:so. 
V-25I. 

l\!i:.mi-Islc llc l'inos, Cuba. 
Key \Vest-Cedar Keys. 
Cedar Kcys-l'ensacola. 
Pens:tcoia-N l'\\' C )rJeans. 
H :.hana-l'ort :\1 ore los. 
Port 1\J orelns- Pttt:rto Barrio'-. 
Puerto Barrios-Cape (;racias 

JJios. 
a 

V-zli.t. 
\' • .;:66. 
\' .. p r •. ~an I >ie~o:o-~an I.ni,; t lbi.,po J:ay. 

San Franci.-..co. 
~an Lui ... ( )J.i·-po l~ay-~;111 Franci~co. 
!'-\an Fr:utci,...co-llumlHddt Hay. 
Ilumhnldt Jlay·\·oos !lay. 
( "o•JS Bay-.:\sroria. 
.Astoria- \":tTH'nll\'t'r I ~land. 
~eattk·Aiert llav. 
Akrt 1!:1\'· Kctcliikan. 
1-\ctchik;lli·J unl'att. 

Maps in Process 

V-230. East port, :\[c.-Boston. 
V-23I. lloston-1\ew York City. 
\r·..:'.JJ. ~ ew Orleans-C:live~ton. 
V-:!.j.j. (;a(vcston-Corpus Christi. 
\'-245. Corpus Christi-Tampico. 
V-246. Tampico-l'uerto ~lexico. 
V-247. l'uerto l\Jexico-Campcche. 
V-.:48. Campechc-Capc C:.tochc. 
V-254. Gulf of Darien-Santa :\Jarta. 
V-255. Santa :\Jarta-Cnracao Island. 
V-256. Maracaibo-Caracas. 
V-257· Caracas-Port of Spain. 
V-zsR. Port of Spain-Santa Lucia. 
V-259. Barhaclos· Barbncla. 
V-2r.o. llarburla-l'orto Hico. 
V-z6r. Porto Hico-l'ort an l'rince. 
\'-.:62. North Coast of Haiti. 

\"-2(,J. Port :111 Prilll"t'· Jamaica. 
, .. _ _.(,:;, Cape ~1ai~a-~lll'\:ita~. 
\' . .:67. ll:tbana-:\tw\'itas. 
\ .. -40 1. l'anama ('anal Zont··< "apl· :\lal;1. 
\:o-40~. Cape .:\Jala- Puntan·n:t:-.. 
V-.JoJ. Puntarenas-l..a Union. 
\~·-JII.J. l..a Union-!-':ut Jo.-;.c. 
\'·.fn;;. ~an Jose-~alina Cruz. 
, .. ·411(), SaliTta c·rttz-.:\caJliJ)cn. 
\'··1''7· Acapulcn-~lanzanillo. 
\'-4nR. ~!anzanillo·~Jazatlan. 
\' ··1"'1·1 . f f . ,. f . 
\'·.jic,f (,nJ o (at ortna. 
\'··1'3· ~Jazatl:llt·Ca\"' ~an I .ncas. 
\'.4 I ·I· :\Jagoda lena lay-l{o.,artta. 
V-.1 I 5· Rosarita-~an I lie go. 
V-42I, Columbia Hi,·er. 

AIRPORTS AND LANDING FIELDS IN THE UNITED STATES 
lh:c. 31, 19~9 

Listed by Aeronautics Branch, Department of Commerce 

The following is a list of airports, I >ep;trtmcnt of ComnH·rce intcrrnediatl' and marked 
auxiliary landing- fields in the lJnitcd States, \Vith their classification. There arc included 
only those sites which arc marked and have more or lc.ss facilities or which have been 
marke(l an(l reserved as landing fields without facilities. 

Fields marked ('·) are intermediate fields along airways, markecl and lig-hter! hy the 
] )cpartment of Comn1erce. 

Airports marked (t) are equipperl with heacon lig-hts or partial or full equipment of 
floocl lights for landing-, flood-li~o:hterl building-s, boundary lights, danger lig-hts, etc. 

There are of record more than 4,ooo other fi<·lds in the United ~tales on which 
lanrlings n1ay he madc-O\V!led l1y the States, rnttnicipalitics, corporations, cltths, conunis­
sions, and individuals. Many of these arc constantly chang-ing in character with the 
alternation of crops and for other reasons which make a permanent record of variahle 
value. 

Alabama 

;o:. Anniston, intermediate. 
Anniston, Camp McClellan, Air Corps, 

auxiliary. 
Atmore, Perdido Hills Airport, com-

mercial. 
Birmingham, Roberts Field, municipal. 
Birmingham, commer·cial. 
Citronelle, commercial. 

., Cropwell, intermediate. 
Gulfcrest, commercial. 
Mobile, Mobile Airport, municipal. 

*Monteralla, intermediate. 
Montgomery, Maxwell Field, Air Corps. 

'Plantersville, intermediate. 

Arizona 

Ajo, auxiliary. 
Ajo, Ajo Airport, municipal. 
Apache Pass, auxiliary. 
Bellemont, auxiliary. 
Benson, municipal. 
Casa Grande, municipal. 
Chandler, Chandler Airport, municipal. 
Cochise, n1unicipal. 
Douglas, Douglas International Airport. 

tnunicipal. 
Eloy, municipal. 
Flagstaff, municipal. 
Fort Huachuca, Army. 
Gila Bend, municipal. 
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Grand Canyon, commercial. 
Holbrook, municipal. 
Kingman, municipal. 
::'\larana, municipal. 
::'\laricopa, municipal. 
::'\lohile, auxiliary. 
Xogales, municipal. 
Phoenix, municipal. 

t l'hoenix, ~ky Harbor Airport, commercial. 
Phoenix, ~tate Fairgrounds, auxiliary. 
Prescott, municipal. 
~uart>ite, Conner Field, commercial. 
!'alome, auxiliary. 
~an !'imon, municipal. 
~digman, auxiliary. 
~to,·al, municipal. 

tTucson, navis-::'\lonthan Field, municipal. 
Tucson, ::'\layse Field, commercial. 
\'ail. municipal. 
\\'cllton, auxiliar)'• 
\\'illiams, \\'chher Ficl<l, mnnicipal. 
\\'inslow, n.,rrigen Fiehl. municipal. 
\\'in~low, race track, auxiliary. 
Yuma, fly field, municipal. 

Arkansas 

lkntorwille, municiral. 
Conway, contntcrcia . 
1~1 Dorado, auxiliary. 
Fort ~mith, Alexander Airport, com­

mercial. 
Hot ~prings, municipal. 
Lake Village, commercial. 

tLittle Hock, Army. 
Little Rock, commercial. 
Lonoke, auxiliary. 
::'\Tnnticello, municipal. 
X cwport, auxiliary. 
0~-:<hm, auxiliary. 
l'arag-otrl<l, auxiliary. 
l'inc Illuff, auxiliary. 

tl'inc Hluff, Toney Field, commercial. 

California 

Alarne<la, auxiliary. 
Alturas, auxiliary. 
Arnhoy, rrnrnicipal. 

• Ant.·lnpe Valley, inkrmcdiatc. 
An·adia, Ro~s Ficici, Air Corps. 

• ll:rker, intermediate. 
t Bakersfield, municipal. 
*Bakersfield, intermediate. 

Hanning, Banning Airport, municipal. 
Barstow, commercial. 
llercsford, commercial. 
Big Bear City (sec San llcrnardino). 
Brawley, Brawley Airport, municipal. 
Brca, municipal. 
Bridg-eport, municipal. 
Burbank, commercial. 
Calexico, Calexico Airport, municipal. 
Calipatria, Calipatria Airport, municipal. 
Cam]> Kearney, Arrny. 
Campo, municipal. 
Chico, municipal. 
Chowchilla, municipal. 

*Chowchilla, intermediate. 
Chula Vista, Chula Vista Airport, munici­

pal. 
Coalinga, municipal. 
Concord, municipal. 

tCorning, \Voodson Airport, commercial. 
Corona, auxiliary. 
Culver City, commercial. 
Delano, auxiliary. 

·•Earlimart, intermediate. 

El Centro, Imperial County Airport, mu-
nicipal. 

El ::'\[onte, commercial. 
Elsinore, municipal. 
Encinitas, auxiliary. 
Escondido, Howell Airport, municipal. 
Fresno, amtiliary. 
Fresno, municipal. 
Fullerton, Fullerton Airport, municipal. 

tGalt, ::'\lacCracken Field, commercial. 
Glendale, Grand Central Air Terminal, 

commercial. 
Grass Valley, auxiliary. 
Gra\'s \\'ell, municipal. 
Hanford, municipal. 

• Han·:rnl, intermediate. 
tHawthorne, Kelly Airport, commercial. 

Hayward; auxiliary. 
• 1-I"speria, intermediate. 

Hollister, commercial. 
Imperial (sec El Centro). 
Indio, commercial. 
T:rcumha Hot ~prings, auxiliary. 
i...a!nlna lleach, commercial. 
r_,ircaster, municipal. 
1-,keport, municipal. 

•r.enwood, intermediate. 
• Li\'crmore, intermediate. 
•t.h•in~:ston, intermediate. 
tLonglleach, municipal. . 

Los Angeles, Aero CorporatiOn Field, com­
mercial. 

Los Angeles, American Airport, commer­
cial. 

Los Angeles, Daugherty Field, commer-
cial. . 

Los Angeles, Dycer Field, c_ommercral ... 
Los Angeles, Griffith Park Arrport, mumcr-

pal. . 
Los Angeles, Kinner Airport, commercral. 

tl.os Angeles, Los Angeles Airport, munici­
pal. 

tLos Angeles, :Metropolitan Airport, com-
mercial. . 

Los Angeles, Rogers Airport, comn;rercral. 
Los Angeles, seaplane anchorage, Na\'Y· 
Los Angeles, Sperl Aerodrome, commer-

cial. 
Los Angeles, Vail Field, commercial. 
::'\[c Kittrick, auxiliary. 
~laricopa, municipal. 
::'\farys\'illc, municrpal. 
::'\faxwell, auxiliary. 
::'II creed, commercial. 
~lineral, commercial. 
l\fodesto, municipal. 

*Mohawk, intermediate. 
Mojave, commercial. . .. 
Montague, 1\[on~a.gue Arrport, mumcrpal. 
::'\fontebcllo, auxrlrary. . . 
~[onterey, polo field, au~rlrary. 

*:Mount Shasta, intermedrate. 
Nato rna, auxiliary. 

tOakland, Oakland Airport, municipal. 
Ontario, municipal. 
Palmdale, municipal. 
Palo Alto, commercial. 
Parris, auxiliary. 
Petaluma, commercial. 
Pomona, Burnley Airport, commercial. 
Porterville, commercial. 
Ramona, auxiliary. . . . 
Redding Benton Freid, mumcrpal. 
Redwooc\, commercial. 

tRiverside-, l\farch Field! Air Corps. . 
Rh•erside Riverside Atrport, commercral. 

tSacramer;to, Mather Field, Air Corps. 
Sacramento, municipal. 
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~an Bernardino (Big Rear), Rig Bear Air-
,,ort, comm.ercial. . .. 

San Diego, Lmrlhergh Flelrl, mun1c1pal. 
San Diego, North Island, Navy. 
San Diego, Hockwell Field1 Army. 

tSan Diego, T. C. Ryan A1rport, commer­
cial. 

San Diego, U. S. Naval Air Station. 
San Francisco, Crissy Field, Army. 

tSan Francisco, Mills Fielrl, nmnic1pal. 
tSan Jose, Alum Hock Airport, municiJlal. 

San Juan, auxiliary. 
tSan Leandro, San Leandro Airport, com-

mercial. 
San Mateo, Johnson Fielrl, commercial. 
San Perlro, Allen Field, municipal. 
San Simeon, Hearst Ranch Airport, aux· 

iliary. 
Santa Ana, Erlrlie 1\fartins Airport, com­

mercial. 
Santa Barbara, Ovington Airport, com­

mercial. 
Santa Clara, commercial. 
Santa l\faria, municipal. 

tSanta Monica, Clover Ficlrl, municipal. 
Santa Rosa, Santa Rosa Airport, munici­

pal. 
""'Saugus, intcrn1cdiatc. 
~cal Beach, commercial. 
Sebastapol, municipal. 

tSelma, municipal. 
Sonora, auxiliary. 

tSpadra, \V. K. Kellogg Airport, munici­
pal. 

t Stockton, municipal. 
Stockton, Farris Field, commercial. 
Strathmore, Strathmore Airport, munici-

pal. 
Taft, Taft Airport, municipal. 
Tallac, auxiliary. 
Trona, auxiliary. 
Truckee, auxiliarr.· 

tTulare, municipa . 
*Turlock, intermediate. 

Universal City, commercial. 
Venice, municipal. 
Ventura, auxiliary. 

*Verdemonte, intermerliate. 
tVisalia, municipal. 

\Veed, \Veed Airport, commercial. 
*\Vestley, intermediate. 
\Voodlanrl, municipal. 
Yreka, Yreka Airport, municipal. 
Yuba City, commercial. 

Colorado 

Canyon City, auxiliary. 
*Castle Ro·ck, intermediate. 
tCheyenne, municipal. 
tColorado Springs, Colorado Springs Air­

port, municipal. 
Colorado Springs, Alexander Airport, com-

mercial. 
Cortex, auxiliary. 
Creede, auxiliary. 
DeBeque, Big Four Airport, commercial. 

tDenver, Colorado Airways Field, Commer­
cial. 

Denver, Lowry Field, National Guard, Air 
Corps. 

Denver, Curtiss .Field, commercial. 
*Dover. i ntermerilate. 
Estes Park, commercial. 
Fort Collins, Fort Collins Airport, munici­

pal. 
*Fort L'!.Jlton, intermediate. 

Grand Junction, municipal. 

•r.rceley, intermediate. 
Lamar, municipal. 
Lcarh•illc, Bingham Fi.-1•1, municipal. 
:'\fontc Vista, :'\[ontc Vista Aiq>Ort, muuici· 

pal. 
• ~Jonurncnt, intcrmcrliatc. 
tHis, Otis Airport, municipal. 

tPnchlo, l'nehlo Airport, municipal. 
Trinidarl, comm<•rcial. 

t\\'igwam, intermediate. 

Connecticut 

• Bethany, intermediate. 
t Jlrirlgeport, BrirlgeJlort Airport, commer­

cial. 
llanhury, municipal. 

tllartforrl, llrainanl Field, mnniciJlal. 
:'\leriden, municipal. 
Xt•w LotH1on, auxiliary. 
;o.;,.w :'\lilforrl. auxiliary. 
:\'iantic, auxiliary. 
Torrington, auxiliary. 
\\'allingfonl, \Vallingforrl Airport, munici· 

pal. 

Delaware 

Lewl'S, auxiliary. 
~<'War~, :mxiliarr. .. 
:'\ew ( astle, aux1hary. 

t:'\ew Castle, Jh·llanca Field. ··ommcrcial. 
\\'ilmington, Riggs Fidel, auxiliary. 

t\Vilmington, Du Pout Ficlrl, private. 

District of Columbia 

t Anacostia, Holling Fielrl, Air Corps. 
t An:1costia, ::'1/a\•al Air Station, 1\avy. 
tArlington (Va.), Hoover Field, comm.-r-

cial. 
Arlington (Va.), \Vashington Airport, com­

mercial. 
Rockville (1\fd.), Congressional Airport, 

-cornmcrcial. 

Florida 
Arca<lia, auxiliary. 
Arcarlia, Carlstrom Ficlrl, auxiliary. 
Avon Park, auxiliary. 
Bartow, auxiliary. 
Brarlenton, \Vallace Field, municipal. 
Clearwater. municipal. 
De Lanrl, De Land Airport, municipal. 
Fort Meyers, municipal. 
Hollywood, 1-Iollywoorl Airport, municipal. 
Inverness, cornrncrcial. 
Jacksonville, Camp Johnson, Army. 

tJacksonville, mmucipal. 
Jacksonville, Paxon Field, commercial. 
Key \Vest, commercial. 
Key \Vest, Naval Air Station, Na,·y. 
Lakeland, municipal. 
Leesburg, Leesburg Airport, commercial. 
l\felbourne. l\Ielhourne Airport, municipal. 
Miami, Fifty-fourth Street Airport, com-

mercial. 
tMiami, Miami Airport, municipal. 

Miami, Pan American Airport, commer-
cial. 

North La Belle, auxiliary. 
Ocnla, co1nntercial. 
Okeechobee, commercial. 
Orlando, commercial. 
Orlando, municipal. 
Palmdale, auxiliary. 
Pensacola, Corry Field, Naval. 
Pensacola, Naval Air Station, Navy. 
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~t. Au~:u~tinc, :mxiliarr. 
~1. p,.t,·r~lmr~:, l'ipcr-l•ullcr Field, munici· 

pal. 
~anfortl, commercial. 
~l'hrin~:". auxiliary. 
!'tuart. ntunicipal. 
Tallaha~scc, municipal. 
·rantpa, contnu~rcial. 
Tampa, municipal. 
Titu~,·illc. municipal. 
\\" <'>t I' aim II each, commercial. 

Georgia 

Alhan~·. municipal. 
Amcricu!'_. Sou!IJ<•r Field: :\ir Corps. 
Atht•ns I~{'P" hdcl, mlllliCipal. 

t Atlanta, l :mcllt•r Field, municipal. 
t Au~:u~ta, I Ianiel Fidd, municipal. 

Brunswick, conuncrcial. 
( "ohunhu~, tnunicipal. 
llou,:las, municipal. 

• Fnrt llcnnin~;, Army, auxiliary. 
J t•fTt•rson, intcrrncdiatc. 

• Lawn·ncc,·illc, intcrmcrliate. 
:\lat·on )Iiller Airport, municipal. 
l'dham, commercial. 
Rome, Rome Airl>nrt, municipal. 

• Roy!'-ton, itltl~nncl iatc. 
~a\"annah, llaffing Park, municipal. 

*Tallapoosa, intermediate. 
Thomas\"ille, Thomas,·ille Airport, munici· 

pal. 
Tifton, auxiliar)'. 
\'altlosta, municipal. 

*\'ilia Hica, intermerliate. 

Idaho 

•tui!":-:;, intc.·rtn~diatc. 
t l!oise, Boise Airport, municipal. 

( <<'llr d'Alene, Cceur d'Alene A\"iation 
Fidel, municipal. 

hlahomc, auxiliary 
Lewiston, auxiliary. 

• :\lount.ain 1-lontc, intermediate. 
l'ocatello, Pocatello Airport, municipal. 

Illinois 

• A~hhurn, intennccliatc. 
tAurnra. comtnC'rcial. 

llt·llcville, Scott Ficici, Air Corps. 
Blootnington, ntunicipal. 
Carlin,·ille, :111xiliary. 
Champai~:n, l'hamhcr of Commerce Air­

port, conuncrcial. 
*Chcsterfielrl, int<·rmerliatc. 
tCh!ca~:o, '\ero Cluh Fkld, commercial. 

C:h!cag-o, 'o a_ckcy Airport, commercial. 
tllucag-o, Clucag-o Airport, municipal. 

l:h!cag-o, Fort !:'hcriclan, auxiliary. 
Clucag<! (Oak lawn), Harlem Airport, com-

ntcrctal. 
C:h!cago, f.!ncoln Park Fiel<l, municipal. 
C.h!cago, R1v':'r Road Ficici, commercial. 
Clucago, Scluller Park, Cook County Air-

port, conuncrcial. 
Chi~ago, Schiller Park, \Vilson Flying 

F1eld, commercial. 
Chicago, Southtown Airport commercial 
Ch!l·ago, \\'allacc Airport, c~mmercial. ' · 

* C'luca~o, 'Vcstt'hes~er Airport, conuncrcia1. 
· Cordova, mtcrme<hatc. 
Danville, <;:hamhcr of Coinmercc Airport, 

comnterctal. 
De<;atur, Kational Airways Ficici, commer­

Cial. 

n.-~ Plaines, Heath Flying Field, commer-
cial. . 

file' Plaines, Pai-\Vaukee Au·port, commer-
cial. . '[ ) 

East St. Louis, (Sec S~. Lot!IS, ·' o. • 
Elmhurst, Pioneer Fl)•tng F1cld, commer-

cial. . 1 Elmhur~t. Eagle Field, commercia • 
Fairfield, auxiliary. 

• Fenton, intermcd!ate. . 
• Franklin Gro,•c, mtermedmte. 
(;alena, commercial. 
(;a)esburg, municipal. 

•Godfrey, intermediate. 
(;reat L:tkcs, ::\a,·al Air Station. J\a\"y. 
Grecn\"illc, auxiliary. 

•Jian·e)', intcrmedia.te. . 
Hinckley, Eagle A1rport, com.merc1al. 
Joliet, Joliet Airport, co!ltmerc1al. . 
kewanee, )[achesney F1eld, com.merc1al. 

tl-,nsing, Ford Airport, commerc1al. 
•f-"l Rose, intermediate . 

Litchfield, auxiliary. 
Lomax, commercial. 

•Lowder, intermediate. 
:\lcCook, commercial. 
:'\!arion, com~crcial. . 

• :'llason City, mtcr.med1atc. . 
t:O.lolinc, :'lloline A~rpo_rt, commerc1al. 
)lonmouth, commcrc1al. 

• )!orris, intermediate. . 
t:'\orthhrook, Sk)' Harbor, commerc1al. 
tl'coria, municipal. . · 1 Peoria, Lufhery F)~ing F1eld, commercia • 

l'inckney,•ille, aux1hary. 
• l'lainficld intermediate. . 
Qt;incy, 1\!onroe Ai~port, «:,ommerc1al. 
Rantoul, Chanute Fu;ld, A1r Corps. 

• Rock Falls, intermediate. . 
Rockford, Black Hawk A~rport, commer-

cial. . · 1 Rockford Rockford A1rport, co~mercta • 
St. Elmo: Smith Field •. commerc1al. 

• ~outh Pekin, intermed1~te. . • 
tSpringfield, Co_nkling F1eld, mumc1pal. 

!:'terling, auxihary •. 
t~terling, Sterling -:\trport, municipal. 
~tod<ton, commercml. 
Tonica, auxiliary. . 
\\'atcrman, comll!erc1al.. 

t\\'aterman, De Kalb F1eld, municipal. 

Indiana 

• Ashle)', intermcdia.te. 
Heclforcl, commcrcml. 
Cedar Lake, auxili~ry. . . 
Elkhart, Elkhart A1rp.ort, n\Unl!=l!'al. 
Fort \Vaync, Baer F1eld, mmuc1pal (tcm· 

porary). . 
Fort \Vayne, Guy :Means A1rport, commer-

cial. . · · 1 Frankfort, Frankfort A1rport, mumc1pa • 
Gary, commercial. 

"Goshen, intermediate. • . 
Indianapolis, Fort Ben)amm Harrison, 

Schoen Field, Air Corps. . 
tindianapolis Capit~l Ai~ways, commerc!al. 

Indianapolis, Hoos1er A1rport, ~o.mmerctal. 
Indianapolis, Stout Field, mumppal. 
Knox, Knox Airport, commerctal.. 
Kokomo, Shockley Field, c~mmercml. 
La Fayette, Shambaugh A1rport, commer-

cial. " 
• Lakeville, intermediate. 
*La Porte, intermediate. 
*1\lcCool, intermediate. 
*l\lilroy, intermediate. 
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:'lfuncie, \Vall Field, municipal. 
Peru, cotntncrciaJ. 
Richmond, Berry Field, commercial. 
Richmond, Richmond Airport, commercial. 

4 Rising Sun, intermediate. 
Seymour, commercial. 
Shelbyville, Nave Field, auxiliary. 

• Shelbyville, intermediate. 
South Henri, commercial. 

tSouth Henri, municipal. 
*Sullivan, intermediate. 
Terre Haute, auxiliary. 
Terre Haute, Dresser Field, municipal. 
Vincennes, commercial. 
Vinccnnics, municipal. 
\\'ahash, Hetti~ Airport, commercial. 

*\\'olcottvillc, mtcrmerliate. 

Iowa 

• Arlair, intermediate. 
• A del, intermediate. 
Ames, Gcrbracht Airport, commercial. 

*Atalissa, intermediate. 
*lltlantic, intermediate. 

Battle Creek, commercial. 
Jlelle Plaine, commercial. 

* Bloomfiel<l, intermediate. 
Burlington, Jlurlington Airport, commer­

cial. 
Cedar Falls, Cedar Falls Airport, commer· 

cia!. 
tCedar Rapids, munieir.al. 

Centerville, municipa . 
Clarinda, Clarinda Airport, commercial. 
Council Bluffs, commercial. 

tDavenport, Cram Field, commercial. 
Jles Moines, Camp Dodge, Army. 
Des :Moines, Herring Field, commercial. 

tDes :Moines, municipal. 
*Dixon, intermediate. 
*Fairfield, intermediate. 

Fort Dodge, commercial. 
•·Granrl 1\Iound, intermediate. 
tJowa City, municipal. 
•·Lihertyville, intermediate. 
~. 111 cCauslaml, intermediate. 
Mason City, municipal. 
Milford, Donaldson Field, commercial. 

•·Montezuma, intermediate. 
tl\luscatine, Muscatine Airport, municipal. 
*Oakland, intermediate. 

Ottumwa, commercial. 
*Reasnor, intermediate. 

Rockwell City, municipal. 
Scranton, auxiliary. 
Shenandoah, municipal. 
Sioux City, Kari-Keen Airport, commer­

cial. 
Sioux City, Rickenbacker Airport, com· 

mercia!. 
*Tifton, intermediate. 
t\Vaterloo, municipal. 

\Vesley, \Vesley Airport, conunercial. 
.,.\Villiamsburg, intermediate. 

Kansas 

Arkansas City, commercial. 
Caney, commercial. 

*Cassody, intermediate. 
Chanute, municipal. 
Coffeyville, mumcipal. 
Dodge City, McCoy Airport, commercial. 
El Dorado, municipal. 
Eureka, Eureka Aiq10rt, municipal. 
Fort Leavenworth, Army. 

tFort Riley, Marshall Field, Air Corps. 

Fort Scott, municipal. 
ft;anlcn City, mu111cipal. 

c;rand ncnrl, Grand Bend Airport, munici-

pal!.. \II . I I"' ld . I Hutc unson, , 1r1g tt •u• , commercia. 
Kansas City, Fairfax Airport, commercial. 
Larned, Larned Aireort, municipal. 
l.awrcnce, Allison l•ield, commercial. 
:'llanhattan, :'llanhattan Airport, municipal. 
:\ewton, municipal. 

"Olathe, intermediate. 
•t lli,·et, intermediate. 
"Oipc, intermediate. 
•t lttawa, intermediate. 
•Oxford, intermediate. 

Par!'!CJtiS, 1nunicipal. 
Plainville, Gilhert Field, municipal. 
l'ratt, commercial. 
Se<lan, Sedan Airport, municipal. 
To11eka, auxiliary. 

t\Vichita, \Vichita Airport, municipal. 
\Vichita, Swallow Field, commercial. 
\\'ichita, Swift Airj•ort, commercial. 
\\'infichl, municipa • 

Kentucky 

•carrollton, intermediate. 
Covington, municipal. 
Danville, commercial. 
Hopkinsville, commercial. 

«La (;range, intcnncdiatc. 
Lexington, Lexington Airrort, municipal. 

tLouisville, Bowman Ficlc, Municipal. 
Louisville, Louisville Airport, commercial. 
Owensboro, Sheehan Field, commercial. 

Louisiana 

Alexandria, Camp Beauregard, auxiliary. 
Baton Rouge, Dougherty Field, municipal. 
Chalmette, commercial. 
Crowley, Crowley Field, municipal. 
Lafayette, municipal. 
Mansfield, Herndon Field, municiiJal. 

t:\fonroe, Selman Field, municipal. 
1'\atchitoches, commercial. 

tl'\ ew Orleans, Alvin Callendar Field, :\[u­
nicipal. 

::-Jew Orleans, Gcntilly Field, auxiliary. 
New Orleans, Menefee Airport, commer­

cial. 
Shreveport, Shrevei>ort Airport, commer­

cial. 
Shreveport, Texico Airport, commercial. 

tTallulah, Department of Agriculture. 
\Visner, Gilbert Field auxiliary. 

Maine 

Bangor, auxiliary. 
Bangor, Bangor Airport, commercial. 
Caribou, Caribou Airport, municipal. 

tPortland, Portland Airport, municipal. 
Portland, Stroudwater Field, commercial. 

Maryland 

t Aherdecn, Phillips Field, Air Corrs. 
tBaltimore, Logan Field, municipa . 

Bowie, race track, auxiliary. 
Camp Meade, Army, auxiliary. 
College Park, Bureau Standard Flying 

Field, Department of Commerce and 
commercial. 

Cumberland, Army. 
Edgewood Arsenal, Army, auxiliary. 
Elk Mills, auxiliary. 
Frederick, fairgrounds, auxiliary. 
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l.r:mtsville, auxiliary. 
Hagerstown, Kreider-Reisner Airport, com· 

mercia). 
Havre de l.race, mce track, auxiliary. 
!Iebron, Pride of DeJ.:\[ar-Va Airport, 

commercial. 
1-·ltlrel. race track, auxiliary. 
Pike,·ille, Park Heights Flying Sen·ice Air· 

port. conuncrcial. 
Rockville (see District of Columbia). 

Massachusetl$ 

Atlantic, commercial. 
Auhurnrlale, Ri,·erside Park, auxiliary. 
Ayer, Camp llevens, Army, auxiliary. 
Ht'\'crly, auxiliary. 

t Ho~tnn, 1nunicipal. 
l!rockton, cornrncrcial. 

•Jludlcv. intcrnu~diatc. 
• Fr;unii1gha1n, intcrntctliate. 
( ;;,nlncr, rnunicipal. 
llnh·okc (sec Barnes .\irport, \\'estficltl, 

:-.ra~--.). 
Hyannis, Hyannis Airport, commercial. 
1 ~awrence, cnmrnercial. 
Lowell, commercial. 
~f l"tHion, cotnntcrcial. 
l~t·vcre. l"Otnmercial. 
!"'au!-!US, l.rnah Ficl<l, auxiliary. 
!"'<"ckonk. commercial. 
~outh Dartmouth, Round Hill Airport, 

private. 
!"'outh Suclhury, commercial. 
Tauutnn, Kiu!-! Fil"ld, commercial. 
\\"art_•ham, conttncrcial. 
\\'eqfi,•ld, Harncs Airport, municipal. 

t\\"orccstcr, comtnercial. 

Michigan 

Anu Arhor. Anu Arhor Airport, municipal. 
,\u!-!u~ta, l"amp Custer, Army. 
Hacl Axe, auxiliary. 
l:atth· l"reek, nmnicipal. 
nay City. Clt_•mcnt Airport. munici)lal. 
lh•nton llarhor, comnll'rcial. 
Blaney, Blaney Airport, comJncn·i;d. 
l'adillac, auxili"ry. 
( :harlcvoix, ( 'harlcvoix Airport, municipal. 

t I lctroit, Ford .Airport, commerciaL 
I letroit, Jolin H.. Airport, commcn:ial. 
Detroit, fairgrounds, auxiliary. 
1 lctroit, lll"!roit City Airport, municipal. 
lletroit, Cro!'sc lie Airport, comnlt. .. "rcial. 
East J.. ... ansing-, East Lansing Airport, com-

mercial. 
l."ylord, Clyck \\'ilks Post, municip"l. 
(--;rancl 1-laven, (~rand Haven Airport, llltt· 

nicipal. 
(;rand H.apids, C'Ollltlll'rciaJ. 
(irand Rapids, fair!-!rouncls, auxiliary. 
(;rand Hapids, nuuticipal. 
< ;rayling-, auxiliary. 
I ron :\·1 ountain, comml'tTiai. 

tJackson, Reynolds Field, municipal. 
Kalantazoo, tnttnicipal. 

tLansing-, Capitol City Airport, muriicipal. 
l\larysville, Marysville Airport, municip"l. 
1\fcnomincc, ntunicipal. 

*1\lonroe, intcnncdiate. 
tl\fount Clements, Selfridg-e Fidrl, Air 

Corps. 
:\funising, auxiliary. 
1\lnskcgon, tllllnicipal. 
Niles, tnunicipal. 
Northville, Stinson-Northville Ficlrl, com· 

mercia!. 

Petoskey Harbor Springs Airport, muni­
cipal. 

tl'ontiac, Pontiac Airport, municipal. 
~aginaw, ntttnicipal. 
Standish, fairgrounds, auxiliary. 
Ypsilanti, municipal. 

Minnesota 

Alexandria, Alexanrlria Airport, municipal. 
Brainerd, Rosko's Airport, commerciaL 
Crookston, auxiliary. 
Fergus Falls, Fergus Falls Airport, mu-

nicipaL 
Lake Cit}", State Camp Ground, auxiliary. 
Little Falls, atLxiliary. 
:\lankato, auxiliary. 
:\lankato, commercial. 
:\laynard, commercial. 
)linncapolis, cornntcrcial. 

t:\linncapolis, ;\linncapolis Airport (\Void­
Chamberlain Field), municipal. 

•}{cdwing-, intcrmccliatc. 
St. Cloud, Alhcrt G. \\"hitncy ;\[cmorial 

Airport, nntnicipal. 
tSt. Paul, municipal. 

Sleepy Eye, Herkncr Field, commercial. 
Virginia, commerciaL 

• \ ,. ahasha, in termcdiate. 
\\"hite Hear Lake. commercial. 

• \\.inona, inh .. ·rntcdiate .. 

Mississippi 

Clarksdale, auxiliary. 
( ;rectwille, Greetwille Airport, commercial. 
( ircna<la, Borden Field, commercial. 
1 ackson, conuncrcial. 
\[eridian, :\lcridian Airport, commercial. 
:\atchez, auxiliary. 
l':~scagoula, Raby Field, municipal. 

Missouri 

tAu!-! hun, Lambert-St. Louis Field, munici­
pal. 

• Boon,·ille. intermediate. 
Jlurklin, Van Os<ke Field, commercial. 
(·art ha~f", commercial. 
lcffcr~on City, n1unicipal. 
'Joplin, municipal. 

t"Kansas City, tnnnicipal. 
tKansas Citv, Richards Field, comn1crcial. 

Kirksville, ·nod.son Airport, connncrcial. 
t:'.Iar~h:~ll, Kicholas-Jlcazley Airport, com-

merciaL 
:\[cmphis, municipal. 
(ha•cn Citv, baseball park, auxili:~ry. 
iiidtlancl, fairgrounds, auxiliary. 

tSt. Joseph, municipal. 
tSt. 'Louis, Parks Airport, commercial. 
t~t. Louis. (Sec Anglum.) 
~cd;tlia, municipal. 
Springtielrl, McClure Ficlrl, municipal. 
Spring-field, National Guard Airport, mu-

nicipal. 
* ll nionville, intermediate. 

Montana 

Bi!-!timhcr, Budd Field, auxiliary. 
'Boulder, intermediate. 

Butte, Butte National Airport, commercial. 
Butte, Butte Airport, municipal. 
Chinook, fairgrounds, auxiliary. 
llillon, commercial. 
Froid, Schnitzler Field, commercial. 
Fort l\[issoula. Army, auxiliary. 
Glendive, auxiliary. 
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( ;reat Fails, Vance Aiq10rt, commercial. 
I I arlowton, auxiliary. 
Helena, Helena Airport, municipal. 
Lewistown, Harrison Green Airport, aux-

iliary. 
Livingston, municipal. 
:\lanhattan, municipal. 

t:\Iilcs City, :\Iiles City Airport, municip:ll. 
:\lissoula, :\Iissoula Airport, municipal. 
Sidney, Sidney Airport, commercial. 
Terry, Martin Airport, municipal. 

Nebraska 

Alliance, commercial. 
• Big Springs, intermediate. 
Chadron, fairgrounds, auxiliary. 

• Chappeii, intermediate. 
• Dix, intermediate. 
• r;othcnhurg, intcrmccliatc. 
tGranrl Jslancl, Grand Island Aiq10rt, mu­

nicipal. 
Hastings, municipal. 
Havelock, Arrow Airport, commercial. 

• Kearney, intermediate. 
*Lexington, intcrmerliate. 

Lincoln, Lincoln Airport, commercial. 
tLincoln, Lincoln Airport, municipal. 
*Marquette, intermediate. 

Mason City, auxiliary. 
tNorth Platte, municipal. 

Ogallala, commercial. 
*Ogaiiala, intcrmerliate. 

Omaha, municipal. 
Omaha, commercial. 

tOmaha (Fort Crook), Offutt Ficlrl, Army. 
*Paxton, intermediate. 

Pershing, auxiliary. 
Scottsbluff, Scottsbluff Airways Airport, 

commercial. 
*Shelton, intermediate. 
*Sidney, intermediate. 
*Suthcrlanrl, intermediate. 
*Ulysses, intermediate. 

Nevada 
Battle Mountain, auxiliary. 

*Beowawe, intermediate. 
Caliente, municipal. 

*Dry Lake, intermediate. 
tElko, municipal. 

Ely, municipal. 
Hazen, auxiliary. 
Hawthorne, municipal. 

• J can, intermediate. 
tLas Vegas, municipal. 

Lovelock, .municipal. 
Parran, auxiliary. 

tReno, Hubbard Field, commercial. 
Reno, Blanch Field, municipal. 
Tonopah, auxiliary. 
\Vells, race track, auxiliary. 
\Vinnemucca, municipal. 
Yerington, municipal. 

New Hampshire 

Claremont, municipal. 
Concord, municipal. 
l.reenfield, auxiliary. 
Keene, municipal. 
Manchester, municipal. 
\Vhitefield, "Whitefield Airport, municipal. 

New Jersey 

Arcola, Arcola Airport, commercial. 
Asbury Park, mumcipal. 

Atl:mtic Cit)', commercial. 
.\tlantic Cit)', !Iader Field, municipal. 
Auburn, auxiliary. 
,\\·alon, commercial. 
Camden, Central Airport, commercial. 
Cape ;\Ia)', Coast Guard. 
I )n\•cr, cornntcrcial. 
Frc,•holcl, Patten Ficici, commercial. 
c;recnwich Flving Field, municipal. 

t II ashrouck li eights, Teterboro Airport, 
commercial. 

Kenvil, commercial. 
K,·yport, commercial. 
Lakehurst, Xaval Air Station, :'l::t\'Y· 
Lakehurst, Lakehurst Airport, commercial. 
Lyons, commercial. 
;\leclfonl, auxiliary. 
;\[oorestown, municipal. 

tXewark, l\ewark Airport, municipal. 
t:'l:ew Brunswick, Jladley Field, commercial . 

X ew Brunswick, municipal. 
Oceanport (Fort :\lonmouth), Army. 
Paterson, cornrncrcial. 
l'iue Vaiiey, Ireland Field, commercial. 
Princeton, auxiliary. 

tRcclhank, Airvicw Flying Field, commer­
cial. 

Scagirt, Camp Eclwarcls, auxiliary. 
• Stewartsville, intcnncrliatc. 
tTrenton, :\lerccr Airport, municipal. 
• \\'hite House, intermcrliatc. 

\Vrightstown, Camp Dix, Army. 

New Mexico 

Albuquerque, Albuquerque Airport, com-
mercial. 

Alamogordo, auxiliary. 
Camhray, municipal. 
Carlsbad, municipal. 
Carrizozo, auxiliary. 
Clayton, Clayton Fielrl, municipal. 
I leming, munici{Jal. 
f!age, rnuni~ipa . 
(,aiiup, auxrhary. 
(;allup, :\foses Field, municipal. 

•c;rants, intcnnccliatc. 
Hachita, auxiliary. 
Las Vegas, auxiliary. 
Lordshurg, Lordshurg Airport, Army. 
Lordsburg, municipal. 
Roswell, commercial. 
Rutter, auxiliary. 
Santa Rosa, municipal. 
Silver City, auxiliary. 
Steins, municipal. 
Taiban, municipal. 
Tucumcari, auxiliary. 

New York 
Albany, Quentin Roosevelt Field, munic­

ipal. 
t Albany, Albany Airport, municipal. 
Angola, Angola Airport, commercial. 
Armonk, commercial. 
Batavia, fairgrounrls, auxiliary. 
Beacon, commercial. 
Belrose, race track, auxiliary. 
Binghamton, commercial. 

tBuffalo, Buffalo Airport, municipal. 
Buffalo, Becker's A1rport, commercial. 
Buffalo. (See Tonawanda, Consolidated 

Aircraft Airport.) 
Dansville, municipal. 

• Dunkirk, intermediate. 
Elmira, municipal. 
Endicott, commercial, 
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Fair Haven, Fair Haven Airport, munic­
ipal. 

Farmingdale, commercial. 
Fort Terry, Plum Island, Army, au:'<iliary. 

tGardcn City, RooSe\·clt Field, commercial. 
<;cncva, Finger Lakes Airport, commercial. 
Glens Falls, municipal. 
l;Ionrsvillc, Gloversville Airport, commer­

cial. 
Hammondsport, ::\lercury Field, commer-

cial. 
Hemlock, Hemlock Airport, commercial. 
Ithaca, municipal. 
Jamaica, race track, auxiliary. 
Jamestown, commercial. 
Lake Placid, municipal. 
I.e Roy, D. \\". Flying Field, commercial. 
Little Falls, auxiliary. 
:\lohawk, auxiliary. 

t::\lineola, :\litchel Field, Air Corps. 
:\lu!~tgomery~. Central Hudson Landing 

l·•el<l, aux1hary. 
:\cw llorp, :\Iiller Field, Air Corps. 
Xorwich, corntnercial. 
Pittsford, commercial. 
Plattsburg, Army. 

t Rochester, Rochester Airp,ort, municipal. 
Rochester, Rouse l'artri< gc Airport, com­

tnercial. 
Rochester, Commercial Airport, commer-

cial. 
tSchcncctacly, commercial. 
t Syracuse, Syracuse Airport, municipal. 
tTonawanda, Consolidated Aircraft Airport, 

conuncrcial. 
tUtica, municipal. 
\Vatcrtown, \Vatertown Airport, municipal. 
\\'atkins Glen, auxiliary. 
\Vells,•illc, \\'clls,·ille Aviation Club Field, 

cornmcrcial. 
\\'est Point, parade grounds, auxiliary. 
Yaphank, Camp Upton, Army, auxiliary. 

North Carolina 
...\..;heville, ntunioeitlal. 
Charlotte, Charlotte Airport, commercial. 
Fayetteville, Pope Field, Air Corps. 

., ( iastonia, intcnncdiatc. 
(;oldshoro, municipal. 

t< irccnshoro, tnunicipal. 
Henderson, fairgrounds, auxiliary. 

*Lexington, intcnncdiate. 
*Milton. intermediate. 

-:\lonroc, conuncrcial. 
*~looresville, intcnnediatc. 

N cw Berne, .... \erne Field, conunercial. 
Pinehurst, auxiliary. 
Pinchurst, Knollwood Airport, municipal. 
Raleigh, municipal. 
Raleigh, commercial. 
Reidsville, commercial. 

*Reidsville, intermediate. 
Rockingham, commercial. 
Rocky Mount, Eagle Field, commercial. 
Shelby, Shelby Airport, municipal. 

*Stanley, intermediate. 
Tarboro, Baker Field, municipal. 
\Vilmington, municipal. 

t\Vinston-Salem, municipal. 

North Dakota 
Bismarck, municipal. 
Fargo, Hector Airport, municipal. 
Fargo, State College, auxiliary. 
Grand Forks, Grand Forks Airport, mu­

nicipal. 
Jamestown, Jamestown Airport, municipal. 

Linton, Seeman Park, commercial. 
:\linot, Port 0 ::\linot, municipal. 
Towncr, Jake's Airport, commercial. 

Ohio 

Ada, auxiliary. 
Alliance, commercial. 

tAkron, Akron Airport, municipal. 
Akron, cotnntcrcial. 

• Ashtabula, intermediate. 
Belpre, see Marietta. 
Bryan, Bryan Air Park, commercial. 

•Bryan, intermediate. 
Cambridge, auxiliary. 
Camp Perry, 8tate Camp, auxiliary. 
l'a•llon, commercial. 

tCincinnati, Lunken Airport, municipal. 
tCincinnati, \Vatson Airport, commercial. 
tCJc,·eland, Cleveland Airport, municipal. 

Clc,·cland, Great Lakes Airport, commer-
cial. 

tColumhus, Xorton Field, Air Corps. 
tColumhus, Columbus Airport, commercial. 
tColumbus, Port of Columbus, municipal. 
•conneaut, intenncdiate. 
tCo;;hocton, Coshocton Airport, commercial. 
t I layton, llayton Airport, commercial. 

Dayton, :\loraine Field, commercial. 
tl>ayton, \\'ri~:ht Field, Air Corps. 

l>etiance, Deliance-Simple.x Airport, com­
mercial. 

•J >clta, intermediate. 
Elyria, La Porte Field commercial. 
Fairfield, Fairfield Air Depot, Air Corps. 
Findlay, Rummell Aviation Park, commer-

cial. 
(;allir.olis, Twin City Airport, municipal. 

•Gera d, intermediate. 
(;recnvillc, Lansdowne Airport, commer­

cial. 
Hamilton, commercial. 

• Hart ford, intermediate. 
Hchron, Harbor Hills Golf Course, aux­

iliary • 
• Huron, intermediate. 

Kent, cotnmcrcial. 
Kenton, auxiliary . 

•Lebanon, intermediate. 
Lima, Thompson Airport, commercial. 
London, auxiliary. 
Lorain, Port l\lills, commercial. 

• Loudonville, intermediate. 
:\!ansficld, municipal. 
:\!arictta, Ohio Valley Airport, municipal. 
:\lartins Ferry, Scott Field, commercial. 
~lassillon, l\lassillon Airport, commercial. 

*:\Icdina, intermediate. 
Middletown, :illiddletown Airport Park, 

municipal. 
*:\fount V crnon, intermediate. 
North l\Iadison, auxiliary. 

•Painesville, intermediate. 
'Parkman, intermediate. 
Portsmouth, municipal. 
Sandusky, Parker Field, commercial. 
St. Paris, auxiliary. 

*Solon, intermediate. 
tSpringfield, Springfield Airport, municipal. 

Steubenville, commercial. 
Toledo, atLxiliary. 

tToledo, Transcontinental Airport, commer-
cial. 

Toledo, municipal (temporary). 
Troy, commercial. · 
Van \Vert, municipal. 

*\7 ertnillion, intermediate. 
*Vickery, intermediate, 
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*\Vatersville, intermediate. 
*\\"est Jefferson, intermediate. 

\Villoughby, commercial. 
*\Voodville, intermediate. 
*\Vooster, intermediate. 

\Vooster, fairgrounds, auxiliary. 
Youngstown, Lansdowne Field, municipal. 
Youngstown, Bernard Airport, commercial. 
Zanesville, auxiliary. 
Zanesville, commercial. 

Oklahoma 

Altns, commercial. 
Ardmore, commercial. 
Bartlesville, commercial. 

•JIJackwcllf intermediate. 
Blanchan, Davis Field, auxiliary. 
Bristow, coinntcrcial. 
Chandler, rifle range, auxiliary. 
Chickasha, municipal. 
Cleveland, auxiliary. 
Clinton, municipal. 
Coalgate, commercial. 

*Criner, intermediate. 
Drumright, Cooks Field, auxiliary. 
Duncan, Halliburton Field, municipal. 
Elk City, municipal. 
El Reno, municipal. 
Enid, Enid Air Park, municipal. 

. , Fairfax, intermediate. 
Fort Sill, Air Corps. 
Guthrie, Guthrie Airport, commercial. 

*Guthrie, intermediate. 
*Healdton, intermediate. 
Hennessey, auxiliary. 
Henryetta, auxiliary. 
Holdenville, race track, auxiliary. 

*Hominy, intermediate. 
Kingfisher, race track, auxiliary. 
McAlester, Legion Field, commercial. 
McLoud, auxiliary. 
Mangum, Powder Field, municipal. 
Miami, commercial. 
Muskogee, Hatbox Field, municipal. 
Newkirk, auxiliary. 
Norman, Graham Flying Service Field, 

commercial. 
tOklahoma City, municipal. 
Okmulgee, William A. Burke Airport, com­

mercial. 
Pauls Valley, auxiliary. 

* l'crnell, intermediate. 
·•Perry, intermediate. 
tPonca City, municipal. 

Shawnee, auxiliary. 
Texola, commercial. 
Tishomingo, fairgrounds, auxiliary. 
Tulsa, Mcintyre Airport, commercial. 
Tulsa, Tulsa Airport, commercial. 
Wagoner, race track, auxiliary. 
Walters, auxiliary. 
Weewoka, Weewoka Flying Field, com­

mercial. 
\Voodward, auxiliary. 

Oregon 

Albany, municipal. 
Arlington, Arlington Airport, commercial. 

*Baker, intermediate. 
Canyon City, municipal. 
Condon, auxiliary. 
Corvallis, Corvallis Airport, commercial. 
The Dalles, fairgrounds, municipal. 
Eugene, municipal. 
Grants Pass, municipal. 

*La Grande, intermediate. 
Lakeview, municipal. 

Leb;mon, municipal. 
t:\ledford, Harber Field, municipal. 

:\!ilton auxiliary. 
• Pendleton, intermediate. 

Portland, Hankin Airport, commercial. 
tl'ortland, l'ort of Portland Air)>Ort, mu· 

nicipal. 
l'rinceville, Cross Field, auxiliary. 
Hoseberg, auxiliary. 
Roseberg, Hannan Field, municipal. 
St. Helens, auxiliary. 
Salem, commercial. 
Salem fairgrounds, auxiliary. 
Sih·crton, municiJJal. 

Pennsylvania 

t Allentown, Allentown Airport, municipal. 
Altoona, auxiliary. 

tAltoona·Trronc, Stultz Field, commercial. 
• Andreas, mtermediate. 

Bellefonte, auxiliary. 
•Bellefonte, intermediate. 

Bradford, auxiliary. 
Bridgeville, :\layer Field, commercial. 
Bristol, Keystone Field, commercial. 

•Brookville, intermediate. 
llustlcton, auxiliary. 
Carmichaels, auxiliary. 

•clarion, intermediate . 
*Clearfield, intermediate. 

Connellsville, American Legion Airport, 
municipal. 

Conway, Conway Airport, commercial. 
*Curwensville, intermediate. 
*I Jn Bois, intermediate. 

Easton, commercial. 
Elk Lick, auxiliary. 
Eric, Griswold Field, commercial. 
Essington, commercial. 

tFairvicw, commercial. 
l.cttysburg, commercial. 
l.rec';!sburg, race track, auxiliary. 
Harnsburg, ball park, auxiliary. 

*Hartleton, intermediate. 
Harvcys, Sollars Field, municipal. 

*Hometown, intermediate. 
Honesdale, 1\Iattcr Airport, commercial. 
Johnstow!'• Johnstown Airport, municipal. 
Jon.cs 1\Itlls, Pike Run Airport, commer-

ctal. 
*Kennerdell, intermediate. 
*Kylertown, intermediate. 
*Lamartine, intermediate. 
r ,ancastcr, commercial. 
Latrobe, J. D. Hill Airport, commercial. 
Lebanon, municipal. 
J,cctsdalc, commercial 
Lehighton, Martin Je~scn Airport, munici· 

pal. 
Lcm?yne, Stienhauer Airport, commercial. 
Lewtstown, race track, auxiliary. 
Media, municipal. 

·•Mercer, intermediate. 
Middletown, Olmsted Field Army. 
Moscow, Moscow Airport, 'commercial. 
Mount Pleasant, commercial. 
Mount Union, municipal. 
New Castle, Jackson Field, commercial. 
Ne\y Castle, New Castle Airport, commcr-

ctal. 
Norris town, commercial. 

*Northampton, intermediate. 
•·N umidia, intermediate. 

Parkesburg, commercial. 
·•Park Place, intermediate. 

Philadelphia, Lincoln Airport, commercial. 
Philadelphia, Mustin Field, Navy 



APPENDIX 543 

tPhiladelphia, Philadelphia Aiq>Ort, munici· 
pal. 

Philadelphia, Pitcairn Field, commercial. 
Philadelphia, t:nite<l Flying Club Fidd, 

commercial. 
tPiu.sl!urf.h-~lcKeesport, Reui, Fidd, mu­

mctpa . 
l:ittshurgh, ~{odgers Fi<·.ld, municipal. 
I otts~own, I ottstown Anport, commercial. 

• K!'adllll:", \\'h~ndc;r Field, commercial. 
l~m_g ::'llountam, mtermediatt•. 
~chnsgro,·e, Znnmcrman Airport, munici· 

pal. 
~cllersvillc, auxiliary. 

t~hamokin, Shamokin Airport, municipal. 
Sharon, commercial. 

• ~mithficld, _Harton Field, auxiliary. 
~nowshoc, 1ntcnne•hatc. 
~omcrset, Khoad,•,- Field commercial. 

• !'tockton, intermediate. ' 
•!-\troudsbur~. intcrntl"diatc. 
~ummcrfiehl. auxiliary. 
~unbury, \\'estlcy L. Smith Fiel<l, com­

mercial. 
• Sunhury, intt..'nncdiatc. 
Towanda, 1nunicipal. 
Uniontown, auxiliary. 
l~n!ontown, 1\ur~:<'>S Field, municipal. 
l •!Uontown, race track, auxilian·. 
\\. ayneshoro, I..,·, her Field, comint·rcial. 
\\ ayneshurg, commercial. 

•\\'csley, intermc<liatc. 
\V!'s!fiehl, race track, auxiliary. 
\VIlhamo;port, commercial. 
\Vilkcs-Barre, \\'yoming Yall<'Y Airport, 

commercial. 
•\Voodward, intermediate. 

York, auxiliary. 

Rhode Island 

Ap!JOnau~:h, auxiliary. 
Jantestown, auxiliar\'. 
Pawtucket, conuncrCial. 
l'or.tsmouth, X arragansett Fil'l<l, comma· 

ctal. 
l_'rovidcnc~,. Poth~ir Fidel, conun~:rci:1l. 
U•!~nsct 1 omt, State camp grounds, aux· 

thary. 
Sloctun, auxiliary. 
\V csterly, commercial. 

South Carolina 

.. ..... \ndcrson, intcnncdiatc. 
'l!lacksburg, intermediate. 

Chcra'"''• Excelsior Airport conunercial. 
Columbia, auxiliary. ' 
l~"'lorcnc~, tnunicipal. 
r:_ort 1\Itlls, ?pring Field, commercial. 
l•ort l'oloultne, Army. 

*Gaffney, intermediate 
(~reenville, Donaldsm; Field, municipal. 
l\Iyr~lc Beach, commercial. 
Pa.r~ts Island, Marine Corps Field, aux' 

thary. 
*Simpsonville, intermediate. 

Seneca, commercial. 
t Spa~tanburg, municipal. 

\Vlute Hall, Dupont Airport, auxiliary. 

South Dakota 

Aberdee!•• municipal. 
Belle l•ourche, Belle Fourche Airport 

commerctal. 
Brookings, Midway Airport commercial. 
Dell Rapids, municipal. ' 

Edgemont, auxiliary. 
Huron, commercial. 
::'llitchell, municipal. 
::'llobridge, commercial. 
Pierre, \\'alter J. Smith AiriJOrl, munici· 

R ~ll. (" . 1 ap1< lty, contntercta . 
~cneca, auxiliary. 
Sioux .Falls, auxiliary • 
Tyndal, comnu:rcial. 
Vermilion, Vermilion Aiq>Ort, municipal. 
\'olga, comm.:rcial. 
\\'atertown, \\'atertown Airport, municipal. 

Tennessee 

Bristol, Harkrad.:r-Kilgore Airport, mu· 
nici1>al. 

Chattanooga, municipal. 
Clc\'eland, auxiliary. 
Jack~on, fairgrounds, auxiliary. 
Johnson City, municipal. 
Knoxville, race track, auxiliary. 
::'lh·mphi~. Armstrong Fidd, commercial. 

t~lcmphi~, ::'\ew Brys Airport, commercial. 
::'llcmphis, :\lcmphis Airport, umnicipal. 
::'llcmphis, Parks Fidd, commercial. 
:'\ashville, McConnell Field, municipal. 

Texas 

Abilene, Kinsoh·ing Fidd, commercial. 
Alice, municipal. 
Alief, auxiliary. 
Alpine, auxiliary. 

t Amarillo, conunercial. 
Angelus, commcrc\a.l. 
Aransas Pass, auxthary. 
Austin, Camp Mabry, National Guard. 
Austin, University Airport, commercial. 
Beaumont, municipal. 
Big Spr!ngs, com'!u:rcial. 
Big S1;1nngs, mun.'<;tpal. 
Bloonungton, auxthary. 
Borger, auxiliary. 
Brackettville, Fort Clark Field, Army. 
Brownsville, Field 1\o. 1, Air. <;:orps. 
Rrowns,•ille Field 1\o. "• auxthary. 

t Browns,·ille: Browns\'illc Airport, munici-
pal. . . 

Bryant, auxthary. 
Cam1;1 Tra\'i~, Army ... 
Carnzo Spnngs, auxtlwry. 
Castroville, municipal. 
Catarina, Catarina Airport, municipal. 
Childress, auxiliary. 
Cline, auxiliary. 
Comstock, auxiliary. 
Corpus Christi, Corpus Christi Airport, 

municipal. 
Dalbcrg, auxiliary. 

tDallas, Love Field, municipal. 
Del Rio, munici~al. . • 
Denison, Gray Fteld, mumctpal. 
Denton, munictpal. 
Dryden, Air Co~~s. 
Eagle Lake, auxtltary. 
El Paso, Biggs Field, Air Corps. 
El Paso, commercial. 

tEl Paso, municipal. 
Farwell Hamlin Field, municipal. 
Fort ciark (see Brackettville). 
Fort Hancock, auxiliary. 

tFort \Vorth, 1\Ieacham Fiel?, municipal. 
Galveston, Fort Crocket, Atr Corps. 
Gonzales, auxiliary. 
Green\'ille, municipal. 
Harlingen, commercial. 
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Hondo, amciliary. 
Houston, Edwards Airport, conuncr.:ial. 
Houston, Ellington Field, National r;uard. 

tHouston, Houston Airport, commercial. 
Houston, Rice Institute, commercial. 
Jasper, municipal. 

* Krutn, intcnncdiatc. 
Laredo, Air Corps. 
Leon Springs, Camp Bullis, Air Corps. 
Leon Springs, Camp St:mlcy, Air Coq1s. 
Longfellow, auxiliary. 
Lubbock, municipal. 
McAllen, auxiliary. 
1\IcLean, auxiliary. 
1\1 arathon, auxiliary. 
~larfa, Air Corps. 
1\Jarlin, race track, auxiliary. 
1\larlin, \Vrcen Fiel<l, Jlri,•:ttt•. 
Midland, municipal. 
:Mineral \V ells, auxiliary. 

*1\lucnstcr, intcrntcdiatc. 
Odessa, auxiliary. 
Orange, municipal. 
Palestine, auxiliary. 
l'avo, auxiliary. 
Pecos, municipal. 
Port Arthur, Texico Airport, commercial. 
l'umpville, auxiliary. 
Ranger, Ranger Airport, municipal. 
Rio Grande, Fort .Ringgold, Air Corps. 
Sabinal, municipal. 
San Angelo, San Angelo Airport, munici­

pal. 
San Antonio, Brooks Field, Air Corps. 
San Antonio, Fort Sam Houston, Army. 

tSan Antonio, Kelly Field, Air Corps. 
San Antonio, Second Division Field, Air 

Corps. 
tSan Antonio, \Vinburn Field, municipal. 

Sanderson, auxiliary. 
San Diego, auxiliary. 
Sherman, municipal. 
Shumla, municipal. 
Sidell, auxiliary. 
Sierra Blanca, municipal. 
Sierra Blanca, parade grounds, auxiliary. 
Snyder, Yoder Field, commercial. 
Spur, municipal. 
Sweetwater, Sweetwater airport, municipal. 
Temple, Temple Airport, commercial. 
Toyah, auxiliary. 
Victoria, auxiliary. 
Waco, Rich Field, municipal. 
\Vharton, auxiliary. 
Wichita Falls, commercial. 

tWichita Falls, Kell Field, municipal. 
\Vilis Point, auxiliary. 

Utah 
*Coalville, intermediate. 

Milford, municipal. 
Ogden, municipal. 
Price, race track, auxiliary. 
Richfield, race track, auxiliary. 
Roosevelt, race track, auxiliary. 
Salburo, auxiliary. 

tSalt Lake City, municipal. 
'\Vanship, intermediate. 

Vermont 

Brattleboro, auxiliary. 
Burlington, municipal. 
1\fanchester, Equinox Airport, commercial. 
Montpelier, auxiliary. 
Newport, commercial. 
St. Albans, auxiliary. 

St. Johnslmr)·, auxilia~y. 
Springfield, mtmici1tal. 
\\"incisor, auxiliary. 

Virginia 

Alexandria, .\lexan•lria Airport, commer· 
cia I. 

• Am<'iia, intermediate. 
Arlington, lloo,•er Field, commercial. 
Arl!ngton, \Vasbington Airport, commer· 

ctal. 
Bristol,_ Ilarkrader-Kilgore Airport, com· 

mere tal. 
Clifton. Forge, Clifton Forge Airport, com· 

mereta!. 
'Crewe, intermediate. 
I l:llllgren, na,•al air st:ttion, !l:a''Y· 
Fort Eustis, Armr. 
Fre<lericksburg, Shannon Field, cOJnm,·r· 

cia I. 
tHampton, Langley Field, Air Coq•s; X. 

A. C. A. 
tHamfllon Roads, naval air station, Xavy. 
• Keysville, intcrrnccliate. 
Leehall, Fort Eustis, Army. 
Leesburg, auxiliary. 
Lynchburg, commercial. 
Martinsville, auxiliary. 

'1\lilford, interme<liatc. 
'Milton, intennc<liate. 
Norfolk (Virginia lleach) Hifle Hange, 

auxiliary. 
'Ontario, intermediate. 
Petersburg, Camp Lee, Army. 
Port Uichmond, municipal. 
!Juantico, Brown Field, Marine Corps. 

*Quantico, intermediate. 
Richmond, Charles Fiel<l, commercial. 

tHic\n!tond, Richard E. Byrd Fichl, lilt!· 
lliCtpal. 

Hiclunond, Hichmond air junction, com· 
mercial. 

*South Boston, intermcrliatc. 
Virginia Beach (see Norfolk). 
\Vayncshoro, Valley Airport, commercial. 
\Vinchester, municipal. 

Washington 

Aberdeen (sec Hoquiam). 
Bell!ngham, Graham Field, commercial. 
Bellingham, La Fayette Field, commercial. 
Camp Lewis, Army. 
Chehalis, Donahue Field, municipal. 
Davenport, auxiliary. 
Hoquiam, Grays Harbor Airport, munici· 

pal. 
Kennewick, Kennewick Airport, municipal. 
Kent, auxiliary. 
Longview, municipal. 
Olympia, commercial. 
Opportunity, auxiliary. 

tPasco, Franklin County Airport, munici· 
pal. 

Renton, Renton Airport, commercial. 
Hepublic, fairgrounds, auxiliary. 
Hitzville, Ritzville Aviation Field, munici· 

pal. 
Seattle, auxiliary. 

tSeattle, Boeing Field, municipal. 
Seattle, Sand Point, Navy. 
Spokane, commercial. 

tSpokane, Felts Field, municipal. 
Tacoma, con1mercial. 
Uniontown, auxiliary. 
University, auxiliary. 
Vancouver, Pearson Field, Army. 
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\\"alia \\'alia, auxiliary. 
\\"alia \\'alia, municipal. 
\\' <'natch<·e. commercial. 
Yakima, Yakima Count\" Airport, munici· 

pal. . 

West Virginia 

lllucfid.J, College Fichl, commercial. 
l'harle5ton, ::\la~sey Field, auxilian·. 
Cr...-en !'pring, auxiliary. • 
lluntington, commercial. 
Ke)·ser, auxiliary. 
::\lartinshurg, Sher.•·r.J Fiehl, municipal. 
::\lurgantown, aux1liar)'. 
::\1 oun<IS\•ille, Langin Fieltl, commercial. 
J•,•tt'r~hnr.,;, auxiliar\·. 
\\"h,•cling, munici11ai. 

Wisconsin 

Apph·ton, cotnnlt·rcia1. 
Atht•btane. -.·otnnh.·rcial. 

•l'ohunhu!'o, intc.·rsnctliatc. 
I h·la\"an, lleJa,·an Airport, commercial. 
Ea.;le Ri,·er, Keystone Airport, commer· 

<"Ia I. 
Ea~o:l<· Ri\"er, Otter Rapid>, (~olf C'our;c 

Fidol, commercial. 
Fond <Ill Lac, commercial. 
l :reen flay, commercial. 

• Hager, intcrmediatt·. 
)anc,,·ille, Jancs\•ille Airport commercial. 

• l\.cno:-.ha, intcrntc(liatc. ' 
Kilhourn, commercial. 

t Kol!h;r. Kohler-Sheboygan Airport, mu· 
IIICipaJ. 

La (:rosse, Sa_lzer F(clcl, municipal. 
t::O.fathson, ::\l:uhson A•q•ort commercial. 

::\la<lison Pt•nnco Field, co:nmercial. 
::\lanitownc, ::O.I:mitnwoc Airport, municipal. 

• :\larshfi,•ltl! :\lmcrs Airport, commercial. 
~laustnn, mterme.Jiatc. 
:\h•nasha, municipal. 

t:'.I!Jwaukec, :\fa!tland Airport, municipal. 
t :\lllwa•.'k.t•c, :\Ill waukee County Airport, 

mlllliCIJlaJ. 
:\!osinee, :\losinee Airport, commercial. 
::'l:et•nah, municipal. 

•oconotnowoc, intc..•rrnediatc. .. ·. 
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Q,.hkosh, commercial. 
• Porta~e. int~rntcdiate. 
i'ortage, ~liller and \\'inkier Airport, 

commercial. 
Princeton, municipal. 
Racine, municipal. 
Re<-dshurg, auxiliarr. 
Rhinelancler, munic1pal. 

• Somers, intcrmc(1iatc. 
• !'\p."'trta, interrnediatc. 

:-;Ievens Point, auxiliar)'. 
!'te,·ens Point, Ste\·ens Point Airport, 

commercial. 
!'turgeon Bay, commercial. 
Superior, municipal. 
Three Lakes, Three Lakes Airport, munici· 

pal. 
\\'a,:hington lslan<l, commercial. 

t\\'au:<au, Alexander Airport, municipal. 
\\'iscon:<in Rapids, Tri·City Aiq1or1, com· 

mercia!. 

Wyoming 

• Bittcr Cret•k, intermediate. 
• Bosler, intt.·rm~diatc. 
• Burn:', intcrnu~diatc. 
Ca>per, municipal. 

"Cherokee, intermediate. 
tChe,•enne, municipal. 
• Fed~ral, intermediate. 

Fort Bridger, commercial. 
(;iiJclle, commercial. 

•GranJ,:cr, intcrntctliatc. 
• Knight, intermediate. 
•Laramie, int\!'rmediatc. 
•J .. cro)•, intcrmct1iatc. 
Lost Cabin, auxiliary. 
Lusk, auxiliar)'. 

•Lvntan, intcrtncdi:lte. 
·~ictlicine Bow, intermediate. 

X ewcastle, municipal. 
Parco, municipal. 

• Pine Bluffs, intermediate. 
• Rawlins, interntt!diatc. 
•ned Desert. intermediate. 
•Rock Ri\"er, intermediate. 
tl{ock Springs, municipal. 

Sheridan,, municip.al. 
"\\'alcott, mtermecliate. 



AIRWAY MARKING AND LIGHTING IN 1929 

LIGIITING II' E.-I TilER RA [)JO 

Air- I I Lgiltd. I I II'. Bur., II". Bur., Comrs. Comu-, Ra11ge 
'i:L'ay Lg/Jtd. i11ter. .N i11ch Flsl1. rglr. Aru•ys. Airu•ys. ct11s. btcu. 
milt•s miles f/ds. light~ _ ___1_P11_S__ ~ ~ ~ ~ ~ 

Routes 

In Scrt•icc 
Key \Vest ......................................... . 
San Francisco-Salt Lake Cit)' ....................... . 
Parran Br ......................................... . 
Salt Lake City-Omaha ............................. . 
Omaha-Chicago ................................... . 
Chicago-New York ................................ . 
New York-Boston ................................. . 
Los Angeles-San Francisco ......................... . 
San Francisco-Seattle .............................. . 
Los Angeles-Salt Lake City ......................... . 
Dallas-Kansas City ................................ . 
Kansas City-Chicago .............................. . 
Kansas City-Gmaha ............................... . 
Kansas City-St. Louis ............................. . 
St. Louis-Chicago ................................. . 
Chicago-Twin Cities ............................... . 
Madison Br ........................................ . 
Louisville-Cleveland ............................... . 
Pueblo-Cheyenne.. . . . . . . . . . ...................... . 
New Orleans-Atlanta .............................. . 
Atlanta-;'1/ew York ................................ . 

6oo 
ISO 
sos 
-\30 
73S 
201 
378 
767 
66-t 
5-11 
-IS-I 
159 
228 
275 
-107 

74 
34S 

6oo 
ISO 
sos 
-130 
73S 
201 

378 
367 
66.j 
5-P 
4S-I 
150 
228 
275 
.j07 

Cincinnati-Chicago................................. 272 27:! 
South Bend-Kalamazoo............................. -16 -16 

7-1 
3-IS 
200 
2.!6 
788 

200 
.joi 
;88 

Cleveland-Detroit.................................. 13-1 13-1 

22 
I 

26 
I6 
39 

3 
8 
5 

20 
l.j 

8 
3 
7 
0 
9 
0 

0 
6 
I 

20 
6 

5-1 
I 

37 
32 
86 
20 
31 
33 
.jl 
47 
28 
II 
2I 

24 
.ji 

0 
30 
!6 
21 
78 
25 

4 
8 

74 
27 

7 
167 
35 

-1 
4 
2 

82 
30 

5 
0 
0 
I 

5 
0 
I 

9 
5 
3 
0 
0 
0 

4 
0 
s 
-1 
5 
3 
3 
0 
3 
5 
-1 
3 
2 

4 
4 
I 

3 
3 
5 
l! 
2 
0 
2 

8 
0 

4 

2 
0 

-1 
I 7 
13 

I 
I 
0 
0 
0 
0 
0 
0 

I 

-1 
3 

0 

Salt Lake City-Pasco............................... 570 570 15 so 30 ~ 6 
Tulsa-Ponca City .............................. · · · . 76 76 2 2 I 20 c I 
Cl~vel!ind-Aibany.................................. -159 198 5 18 o 6 I .l 
Miami-Atlanta..................................... 622 281 7 28 1 -1 5 

I 
0 

15 
-1 

12 

2 

3 
5 
3 
0 
0 
0 
0 
0 

·I 
0 
0 
6 
0 
0 
0 
0 

J 
0 
0 

( 

5 
0 

5 
3 
5 
2 

3 
-1 
2 

4 
3 

2 

0 

I 
ti 
0 
0 
I 
0 
.I 
0 
0 
0 

0 
0 
0 
0 

4 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Albuquerque-Clovis................................ 19-1 19-1 2 13

1 

· 15 o : o I o 
Waynoka-\yichita...... ...... .. ............ ...... .. 111 111 1 10 o 1 j o I o 
Atlanta-Chicago................................... 631 266 5 15 ___ o_! __ 3_; ___ 3_ o !---· _ 

Total.......................................... II,9QO 10.358 277 825 527 I· ....... ! .•...•.. :.... ., .•...•.. t .••••••• 

Co111racted = ' =,=1=, ~=--,=~ 

0 

Atl~nta-<;hicago................................... . . . . . . . . 365 5 16 I I 3 ' 5 I o o 
Indianapolis-Dayton............................... 135 135 o 10 o 2 o o !' o o 
GalluP""":""Aibuquerque................................ 136 136 1 11 -1 o o I o o I' o 
St: Lams-Evansville................................ 162 162 -1 15 o 2 1 o ; o o 
Milwaukee-Green Bay...... .. .. .. .. .. .. .. .. .. .. .. .. 12~ 63 1 5 o ~ o o I o I o 
Cleveland-Albany.................................. . . . . . . . . 261 5 22 2 6 1 I o ' o o 
Waco-Ft.Worth._. ................................. oo 90 2 ~ o 1 1 I. o o o 
Kala~azoo-De.trOit................................. 120 120 o , I n I : o 

1
. o o I o 

DetrOit-Bay City.................................. o3 o3 o 6 o 1 1 1 o o o 
New York;-1\fontreal................................ 270 q2 3 13 1 2 1 .l i 1 1 I 
San Franc•sco-Seattle............................... .. .. . .. . 400 12 , 55 16 11 12 : 2 0 I 0 

othe~~~~}t~~:::::::::::::::::::::::::::::::::::::::: ~~ I,o6~ 3~ ,--~6~1~fi~~-:· .. ~-.. -. -~-:-:!~·:-.-~- ..... ::-.-.. I~~ 
GrandTotal. ................................... 3I.S7o- 12,3251 310 1 99J~-~s·s,=~-c;o==-,,s -~~~3·-··~-.i,) ,=--4 

. ___ _:1 ' I 

l.rt 

+ 
0\ 

> -:;;:: 
() 

~ 
'"rl 
1-3 

""'! 
t"='l 
> 
:::0 

t::;:l 
0 
0 
~ 

4 
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MEDICAL EXAMINERS FOR PILOTS 
Dec. 31, 19"9 

The following is a compl.-te li>t of :\leolical Examiners authorized b)' the Department 
of Commerce to make the phy;;ical e:<aminations of airplane pilots. This list is complete 
a~ ui llcceml"·r Jl, I<P9· .·\.!clition> will be made from time to time. Applicants are 
cauuonl.'d that wh<'n the examination is made by two collaborating physicians it is nt:ces­
-ary to , ... ., both phy>icians for thl' com11letion of the examination. For example, ont: 
man Ilia)· gh·c the eye, car, nose and throat part of the e.xamination and the other the 
J.:<·neral physical l'Xamination . 
• _ Th... r._. ... ,. f•!r th•· _ cnmpl<'l_<' ,·xamination, ~r" a~ follows: Origin.al examination . of 
I ransport, l.mutccl ( ommcrc1al and lndustnal P1lots, $15.00; ongmal exanunauon 
ui l'ri•·atc anol !'ttt<ll'llt l'ilob, $1u.oo: all annual r.--examinations of whate\'cr cla,;s, 
$ c "·""; miol-ycar check of Transport ami Limited Commercial l'ilots, $s.oo. 

:\lt·•lical IJir,·ctor ......•........••.• llr. 1.. II. Bauer, \\'ashington, D. C . 
. \,,i,.tant :'\J,•,Ji,·al llircctor .....•.... llr. Harolcl J. Coopt•r, \\'ashington, D. C . 
. \tl\'isor)' :\lcclit·al E"amina ....••.. llr. Rob,·rt A. Strong, )'ass Christian, :\I iss. 

ALABAMA 

Anniston-Dr. C. I Ia! Cle\'elancl; Dr. 
\\'adc II. Brannon, 1211 Xoblc St. 

Bir_mi,ngham-Dr. E. 1'. Gn•cn, +'.l First 
::\at I Bank Bldg.; Dr. E. :\[. Robinson, 
Jr., 2016 Highland Ave. 

Mobile--Dr. Toxey D. Haas, Van Ant· 
wcrp Bldg.; Dr. John C. O'Gw•·nn, 
O'liwynn llldg. · 

Montgomery-Dr. Bruce F. Holding, 1112 
Bell Bldg.; Dr. Clarence K. \\' cil, 51..! 
Bell Bldg. 

ALASKA 
Anchorage--Dr. Arthur D. lla\·crstock 
Fairbanks-Dr. Frank de Ia \"crgnc. 

ARIZONA 
Douglas-Dr. John Cuok, 505 Tl'nth St.; 

Dr. Albert \\', \'anneman, :\leguirt• 
Bldg. 

Flagstaff-Dr. i\lartin G. Fronskc, 10 
N. Lennox St. 

Phocnix-Dr. \Villiam A. Schwartz, 6os 
Goodridt Bldg.; Dr. Thomas W. Wood· 
man, 404 Heard Bldg. 

Tucson;-Dr. Edward J, Gotthdf, 9 E. 
l't·nnmgton St.; Dr. Bascom F. i\lorris, 
59 S. Scott St. 

ARKANSAS 
Conway-Or. I. N. :\lcC'ollum, 5-6 Halter 

Bhlg.; Dr. N. E. Fraser. 
El Dorado--Or. H. II. Neihuss, El 

Dorado Clinic, 112 \V. Peach St.; Dr. 
J. G. Mitchell, :.!II E. Peach St. 

Fort Smith-Or. J cflcrson S. Southard, 
.Merchants' Bank Bldg.; Dr. W. R. 
Brooksher, 612 First Nat'! Bank Bldg. 

Helena-Or. \\'illiam R. Orr, Solomon 
llhlg.; Dr. Henry 1-I. Hightor, 402 Solo­
mon Bldg. 

Hot Springs-Or. J. F. Rowland, Thomp­
son Bldg.; Dr. Thomas N. Black, 
Thompson Bldg. 

Jonesboro-Or. J. \Vilson Ramsey The. 
Jonesboro Clinic, 624 S. Main st:; Dr. 
Cl~a~les H. Lutt.erloh, The Jonesboro 
Cluuc, 624 S. Ma1n St. 

Lak:e Village-Or. E. ·P. McGehee, Lako 
Vtllage Infirmary. 

Little Roc:k-Dr. Phil E. Thomas, Jr., 
520 Boyle Bldg. 

McGehee-Or. \\'. B. Grayson. 
Pine Bluff-Dr. A. A. Hughes, 311 Xat'l 

Bldg.; Dr. B. D. Luck, 102% W. 
Fifth St. 

Texarkana-Dr. II. H. Smiley; Dr. T. E. 
Fuller. 

CALIFORNIA 
Bakersfield-Or. Robert M. Jones, 208 

Hopkins Bldg. 
Barstow-Or. James A. Graham. 
Berkeley-Or. \Verner F. Hoyt, 2490 

Channing \\'ay. 
El Centro--Dr. Harry P. Findley, Davis 

Bldg.; Dr. C. S. Brooks, 14 Davis 
Bldg. 

Fillmore--Dr. J, E. \Vhitlow, 454 S:mta 
Clara St. 
Fresno--Or. D. H. Trowbridge, 719 T. \\'. 

Patterson Bldg. 
Hollister-Or. L. E. Smith, 317 Fifth St. 
Long Beach-Dr. Francis C. Hertzog, 

1000 Pacilic-Southwcst Bldg. 
Los Angeles-Or. Theodore C. Lyster, 

1930 Wilshire Blvd.; Dr. Isaac H. 
Jones, 1930 \Vilshire Road. 

Mayfield-Or. Gran\'ille \\'ood, 2265 El 
Camino Real; Dr. \Vard Cooper, 
Frazer Bldg. 

Modesto--Or. L. D. Mottram, 1007 Tenth 
St. 

Needles-Or. H. W. Seiger, 755 Front St. 
Oakland-Dr. Arthur Perkins, Medical 

Bldg., 1904 Franklin St.; Dr. Francis 
1\I. Shook, Medical Bldg., 1904 Frank­
lin St. 

Sacramento--Or. Charles B. McKee, Cal­
ifornia State Life Insurance Bldg. 

San Diego-Or. Samuel A. Durr, 1304 
Medico-Dental Bldg., 3rd and A Sts. 

San Bruno--Dr. Clarence G. Potter, Mills 
Field. 

San Francisco--Or. B. J, Edger, Jr., 240 
Stockton St.; Dr. C. Latimer Callander, 
240 Stockton St.; Dr. Cyrus N. Cal­
lander, 240 Stockton St. 

San Luis Obispo--Dr. Howard A. Gallup, 
774 Marsh St. 
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Santa Ana-Dr. l\f. \\'. Hollingsworth, 
409 First Nat'! llauk Hldg. 

Santa Barbara-Dr. l'hilip C. :'\leans. 103 
East Micheltorcna St. 

Santa Cruz-Dr. \V. Grant !latch; Dr. S. 
B. Randall, Farmers and l\lerchants' 
Bauk lllrlg. 

Santa Maria-Dr. Charlt·s G. Baird, 301 
Jo:ast Chapel St.; Dr. Z. B. C.Jhlentz, 
301 E. Chapel St.; Dr. W. D. Sink, 
301 E. Chapel St. 

Stockton-Dr. Hunter L. Gregory, 8os 
l\[cdico·Dental Bldg.; Dr. George II. 
Sauderson, Bog Me<fico· Dental Bldg. 

Visalia-Or. C. ::'1[. White, soS Bank of 
Italy Bldg.; Dr. \V. C. Zeller, 206 Bank 
of Italy llldg. 

Yreka-Dr. V. M. Hart, 707 Oregon St.; 
Dr. Clyde G. Heynolds, 707 Oregon St. 

COLORADO 
Colorado Springs-Or. H. \V. Woodward, 

Ferguson llldg. 
Denver-Dr. John S. Chase, 424 Majestic 

llldg. 
Lamar-Dr. L. E. Likes. 

CONNECTICUT 
Hartford-Or. William B. Smith, Capitol 

llldg., 410 Asylum St. 
New Haven-Dr. James C. Fox, Jr., New 

Haven Hospital, 330 Cedar St. 

CUBA 
Havana-Dr. Armando de Ia Torre, 

Escuela de Aviacion, Columbia 

DELAWARE 
Wilmington-Or. William F. Bonner, 4o6 

Medical Arts Bldg. 

DISTRICT OF COLUMBIA 
Washington-Or. Bernard L. Jarman, 

The Rochambeau, SIS Connecticut Ave., 
N. W. 

FLORIDA 
Fort Myers-Dr. B. Whisnant, 1 Leon 

Bldg.; Dr. W. A. Harrison, 204 Pythian 
Bldg. 

Jacksonville--Or. Ralph N. Greene, 303 
Wade Bldg. 

Miami-Dr. Bascom Palmer, 502 Hunt· 
ington Bldg.; Dr. Thomas W. Hutson, 
5 N. E. 2nd Ave. 

Orlando-Or. J. S. McEwan; Dr. L. C. 
Ingram. 

St. Petersburg-Or. W. C. McConnell, 
Medical Arts Bldg.; Dr. J. H. Cooper, 
First Nat'l Bank Bldg. 

Tampa-Dr. S. B. Forbes, 409 Citizens 
Bank Bldg. 

Tarpon Springs-Dr. A. McCallister, 
Meres Office Bldg. 

West Palm Beach-Dr. S. Ward Flem· 
ing, Harvey Bldg.; Dr. William Y. 
Sayad, Harvey Bldg. 

GEORGIA 
Athens-Dr. Henry W. Birdsong, South· 

ern Mutual Bldg. 

Atlanta-Or. Da\"id D. :'lfoncrief, Atlanta 
;l;ational Hauk llldg. 

Augusta-Dr. George A. Traylor, Lamar 
Bioi g.; Dr. \\". ]{. llt·rlinglieltl, Lamar 
Bldg. 

Columbus-Dr. Frauci< II. lllackmar, ~··•'~ 
\\"oolworth Bldg.; Dr. ). T. Tirlw<"ll, 
S07 Swift· Kyle Bldg. 

Savannah-IJr. St. J. 1{. deCarad<·uc, 
Del{enne Apts.; Dr. E. Car•uu lh-m· 
m•md, l>t·Renne Apts. 

HAWAII 
Honolulu-l>r. Rufus 11. Hagood, Jr., 

2JS S. llcrctania St. 

IDAHO 
Boise--Dr. l.'rl•an C. :'lferrill, 518 o,·er· 

land Blolg.; J>r. George II. \\"ahlt·, ;;r; 
Uvcrlan•l Hlrlg. 

Pocatello-Dr. C.• \\'. l'onol, Kane Hlolg.; 
Dr. A. :'11. ;l;<·wton, ;!<J2 ("arbon Bldg. 

ILLINOIS 
Auro•a- Dr. Clarence E. Robertson, 

Aurora :'\at'l Bank Bldg.; Dr. E. S. 
Denney, Graham Ofiice llldg. 

Bloomington-Dr. \\"atson \V. Gailt·y 
(working with I>r. Humphries at 
Towanda). 

Champaign-Dr. llanly L. Ford, Robeson 
Bldg.; Dr. Earl D. \\"ise, Illinois lllrlg. 

Chicago-Dr. August Anderson, 1107 
Bryn ::'llawr Ave. llr. R. Ralph F<·r· 
guson, 4175 ln•ing Park Blvd.; Dr·. 
\Villiam 1'. l\IacCrackcn, ~ X. \\'abash 
Ave. 

Danville--Dr. II. E. Baldwin, Temple 
Bldg.; Dr. Melvin L. Hole, Temple 
llldg. 

East St. Louis-Dr. \Villiam L. Hanson, 
3r6 ·' l\f urphy llldg., 234 Collingsvillc 
Ave. 

Freeport-Dr. \V. J. Rid<·out, State Bank 
Bldg.; Dr. Karl F. Snyder, State Hank 
llldg. 

Hoopeston-Or. C. 0. Nelms, 30~ \Villdon 
Bldg.; Dr. L. ll. Russell. 

Kankakee--Or. E. N. Greenman, ~o6 Cohh 
llldg.; Dr. J. H. Roth, 504 Arcade llldg. 

LaSalle--Dr·. \Valtcr \V. Greaves, LaSallt• 
State Bank Bldg. 

Marion-Dr. Isaac C. \Valker, 1204 l'uh· 
lie Square. 

Moline--Dr. Chester C Sloan Sohrbeck 
Bldg. . • 

Monmouth-Dr. Harold M. Camp, 203 
Lahl Bldg.; Dr. Frank C. \Vintcrs, 
Lynch Bldg. 

Peoria-Dr. Fred M. F. Meixner, 827 
Peoria Life Bldg.; Dr. Carroll B. Wei· 
ton, 827 Peoria L1fe Bldg. 

Quincy-Dr. Carson Gabriel, go8 W. C. U. 
Bldg.; Dr. Walter Stevenson, 904 
w. c. u. Bldg. 

Rockford-Or. Harry H. Davis, 902 Rock· 
ford Nat'! Bank Bldg.; Dr. Norman L. 
Sheehe, 904 Rockford Nat'l Bank Bldg. 
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Springfield-Or. E. K. Lockwood, 40t S. 
Se,·enth St.; Dr. Edward Morris, 7t7 
1-:. Capitol Ave. 

Streator-Or. Bernard 0. Bendixen, 208 
J-:a~t :'\lain St. 

Towanda-Or. Paul A. Humphries (work· 
ing with Dr. Gailey at Bloomington). 

Waukegan-Or. 0. C. Breitenbach, 4 S. 
Genesee St. 

Woodstock-Or. Clyde F. Baccus. 

INDIANA 
Bedford-Dr. Frank D. :'llartin, 3lO Home 

Cit)' Bank Bldg.; Dr. \\', H. :'lie Knight. 
Ft. Wayne-Or. D. D. Johnston, ~ Cal­

houn St. 
Gary-Dr. A. F. Lenzon, 504 Broadway; 

Dr. Thomas D. Keckich, 34 \\'. Fifth 
Ave. 

Indi<mapolis-Dr. \\"ilhur F. Smith, tStg;-~ 
l'ollcge A,·c. 

Lafayette-Or. Gt'orge R. Cl:wton, 6to 
1-'lfayette Life llldg.; Dr. A. C. Arnett, 
Schultz Bldg., 4th and :'\lain Sts. 

Logansport-Or. James J. Stanton; Dr. 
\\". \\'. Holmes. 

Muncie-Dr. Karl T. Brown, 503 Johnson 
Bldg. 

Seymour-Or. Guy :'l[artin, tto~~ \V. 
Second St. 

South Bend-Dr. V. E. Harmon, 316 Sher­
land Bldg. 

Terre Haute-Dr. Albert :'11. Mitchell, 
503 Tribune Illdg.; Dr. \\'alter E. 
Stewart, 402 Tribune Bldg. 

IOWA 
Battle Creek-Or. George A. Hartley; 

Dr. G. S. Millice. 
B'!rlington-Dr. D. F. Huston, Iowa 

State Bank Bldg.; Dr. George L. Dixon, 
Tama Bldg. 

Carroll-Or. 0. C. Morrison. 
Cedar Falls-Or. George E. Hearst. 
Cedar Rapi~s-Dr. Jolm E. Stansbury, 

:'l_lerc:hants Nat'! Bank llldg.; Dr. Roy 
K. Keech, SO-' :\[ullin Bldg. 

Davenport-Or. Gordon F. Harkness, 509 
l'utnan} Bldg.; Dr. John I. :\[arkcr, 
631 Un1on Dank Bldg. 

Des Moines-Or. \\'. \V. Pearson, 417 
,Bankers Trust Bldg.; Dr. J, A. Down· 
mg, 417 Bankers Trust Bldg.; Dr. E. 
B. \Vinnctt, Bankers Trust Bldg. 

Dubuque-Or. \V. J, Connell, 901 Locust 
St.; Dr. H. E. Thompson, 1100 :\lain St. 

Ft. Dodge-Or. Smnner B. Chase, 208 
Carver Bldg.; Dr. \Villiam R. Turner, 
404 Carver Bldg, 

Mason .City-D1·. C. E. Chenoweth, Park 
Hosp!tal; Dr. George M. Crabb, Park 
Hosp1tal. 

Ottumwa-Or. Murdock Bannister; Dr. 
G. E. Graham, 

Shenandoah-Or. Benjamin S. Barnes; 
Dr. J, 0. \Veaver. 

Sioux City-Or. T. R. Gittins, 401 David­
S?n Bldg.; Dr. John \V. Schwartz, t09 
Stoux Nat'! Bank Bldg. 

Waterloo-Or. E. I. Dunkclberg, 710 
James Black Bldg.; Dr. F. Harold 
Reuling, 719 James Black Bldg. 

Woodbine-Or. Harry X. Anderson, 511 
Walker St. 

KANSAS 
Arkansas City-Or. L. M. Beatson, Bur­

ford Bldg.; Dr. Walter H. Rea, Fitch 
Bldg. 

Coffeyville-Or. Harold J, Bagby, Con­
don Bank Bldg.; Dr. C. A. Thomas, 
5 Columbia Bldg. 

Dodge City-Or. J, G. Janney, 206 Wal­
nut St.; Dr. C. L. Hooper, Rexall Bldg. 

Emporia-Or. C. S. Trimble; Dr. C. E. 
Partridge. 

Garden City-Or. Oliver \V. :\liner. 
Hutchinson-Or. G. R. \Valker, 510 R-\V 

Bldg.; Dr. B. L. Greever, 610 Rora­
baugh· Wiley Bldg. 

Iola-Dr. 0. L. Garlinghouse, t·2 Gar­
linghouse Bldg.; Dr. Omar L. Cox. 

Kingman-Or. C. \\', Longenecker; Dr. 
Boyd H. l'opc, State Bank of King­
ntan. 

Lawrence-Or. Lyle S. Powell, 813 :\las­
sachusetts St. 

Lindsborg-Or. Arvid Pihlhlad (working 
with Dr. Ganoung at Salina). 

McPherson-Or. Andrew Engbert; Dr. 
\\'. C. Heaston. 

Salina-Or. E. G. Ganoung, tiS \Vest 
Iron Avt•, (working with Dr. Pihlblad, 
Lindsborg, Kan.). 

Topeka-Or. Alexander D. Jeffrey, t001 
r\at'l Reserve Bldg.; Dr. George H. 
Litsinger, jot Nat'l Resen•e Bldg. 

Wichita-Dr. C. H. Briggs, 509 Schweiter 
Bldg.; Dr. G. B. :\Iarrison, 510 Schweiter 
Bldg. 

KENTUCKY 
Lexington-Or. C. \V. Trapp, 3o6 City 

Nat'! Bldg.; Dr. A. L. John,;on, 457 
:\IcClelland Bldg, 

Louisville-Or. Benjamin D. Choate, 
2740 Frankfort Av~.; Dr. Gaylord C. 
Hall, 705 Brown Bldg. 

Paducah-Or. J. Vernon Pace, 711 City 
Xat'l Bank Bldg.; Dr. Erret Pace, 711 
City Nat') Bank Bldg. 

LOUISIANA 
Monroe-Or. George \V. \\'right, 205 

Ouachita Bank Bldg. 
New Orleans-Or. E. E. Allgeyer, 914 

Pere Marquette Bldg.; Dr. James C. 
Cole, 1208 Maison-Bianche Bldg. Medi­
cal Officer in Charge, U. S. l\Iarine 
Hospital No. 14, Tehoupitoulas and 
Henry Clay Sts. 

Shreveport-Dr. D. Bean, 710 Cotton St.; 
Dr. R. D. Mcintyre, 5'28 Ricou-Brew· 
ster Bldg. 

MAINE 
Bangor-Or. Alfred H. Schriver, 77 

Essex St. 
Caribou-Or. F. L. Gregory, r6 High St. 
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Fort Fairfield-Dr. A. L. Sawyer, ~lain 
St. 

Portland-Or. S. J. Beach, 704 Congress 
St. 

MARYLAND 
Baltimore--Dr. Harol<l R. Bohlman, ~lc•l· 

ical Arts Bldg.; ~ledical Otlit·er in 
Charge, U. S. ~Iarine Jlo,;pital ::'\o. 1, 

JISt St. an•l Remington A\·e. 
Cumberland-Dr. ]. Kil<· Cowlwr•l, River· 

side Hid g., 41 (;reene ~1.; IJr. Gt•orge 
0. Sharrett, 119 lll'dfnnl St. 

Hagerstown-Dr. H. B. Kneisley. 148 \\', 
\Vashington St. 

MASSACHUSETTS 
Boston-Dr. ]. lll'rl.ert \\':til<', 5 Bay 

State Rd.; Dr. G. !'hi lip Grahfiel<l, .ZJ 
Bay State Rd. 

Brockton-Or. john R. ::'\oyes, 47 \V. Elm 
St.; Dr. Leo 1'. Crimmin, ·17 \\'. 
J%n St. 

North Attleboro-Dr. ~lichal'l Jo:. Vance, 
65 N. Washington St.; Dr. \\'illis I.. 
Hale, 47 N. \Vashington St. 

Springfield-llr. Harry F. Byrne,, 67 
Chestnut St.; IJr. llarol<l C. (;or11lwin, 
111 Dickinson St.; Dr. Eugene G. Boss, 
1537 Main St. 

Taunton-Or. Anrlrew J. :\IcGraw, 93 
\Vashington St.; Dr. John II. Doyl<·. 

Worcester-Dr. l~arl E. Fipphcn, 21 \Vt>st 
St.; Dr. \Villiam F. llolzer, ~I c<lic:tl 
Arts Bldg., 36 Pleasant St. 

MICHIGAN 
Battle Creek-Dr. W. R. Chynoweth, 

Rattle Creek Sanitarium; Dr. B. G. 
Holtom, 529 Post Bldg. 

Bay City-Dr. Charles L. lie"· 916 
\Vashington Avenue; Dr. R. N. Slu:r­
man, Ridotto Bldg. 

Detroit-Or. D. S. Bmchman, 5R21 Du­
bois St.; Dr. J. L. DeRosit>r, 14703 
Kercheval St.; Dr. Erlg:tr E. l'oos, 26 
Waverly St.; Henry Ford Hospital. 

Escanaba-Or. John J. Walch, 1007 LtHI· 
ington; Dr. W. B. Boyce. 

Grand Rapids-Dr. F. C. Warushuis, 
Michigan State Medical Society, •soB 
G. R. Nat'l Bank Bldg. 

Iron Mountain-Or. C. \V. Walker; Dr. 
Garson Fredrickson. 

Jackson-Or. R. H. Alter, 312 Michigan 
Ave., W.; Dr. Wayne Cochrane, 312 
Michigan Ave., W. 

Kalamazoo-Or. Reader J. Hubhell, 418 
S. Rose St. 

Lansing-Or. Harold W. Wiley, Medical 
Bldg., 300 W. Ottawa St.; Dr. Henry 
B. Weinburgh, 7o6 American State 
Bank Bldg. 

Saginaw-Or. J. T. Sample, 409 Second 
Nat'l Bank Bldg.; Dr. Frederick J, 
Cady, so6 Wiechman Bldg. 

MINNESOTA 
Bemidji-Or. DeWitt H. Garlock; Dr. 

E. A. Marcum. 

Crookston-Dr. C. L. Oppegaard, ::'\nrth· 
west Clinic, ~"'' ~- llro;ulway; Dr. 0. 
Jo:. Lock""• ::'\orthwc<t Clinic, "'~ S. 
Broa•lway. 

Duluth-Dr. D. ll. ~lurray, us Far· 
gus son Ill<! g.; l>r. F. ::'\. Knapp, J-'J 
Bradley lllclg., 10 E. ~upcrior ~t. 

Elk River-Dr. (j, E. !'age. 
Minneapolis- -Dr. A. ). Jlt>rholslwirncr, 

.l~J J.aS;IIh~ Bldg. 
Rochcstcr-Dr. Jn.-1 A. l't•ter,on, ~layu 

Clinic. 
St. Cloud---Dr. Jnhn ]. Gt>lz .. W.I ~1. 

~Jary's Bldg.; J>r. ('harlt·s S. ~utton, 
614!~ St. (;t•rmain ~1. 

St. Paul-Dr. ~1. A. ~hillington, ::'\orth· 
ern Pacitlc J luspital, 1515 ( "harJc.,. !'t. 

Winona-llr. G. II. \\'alker, 17~ ~lain 
~1.; Dr. Jo:. ~1. ~lcl,aughlin, '7-' ~lain 
~1. . 

MISSISSIPPI 
Greenwood-llr. 1.. II. ( lt kPn, .lOS Fulton 

St.; Dr. J. <'. Adam,, 3o8 Fulton St. 
Jackson-Dr. ]. F. Armstrong, ~lrr· 

t"!Jants Bank Bldg.; Dr. \"ictor \\'. 
~laxwell, Jlapti,t llo>pital. 

MISSOURI 
Carthage-Dr. L. B. Clinton. 
Columbia-llr. ( ·. R. llrttnrr, l~xchange 

Xat'J Bank Bldg.; Dr. A. \V. K:unp· 
schmi<lt. 

Florissant-Dr. A. C. Legga t; Dr. R. J. 
l'ayn<·. 

Joplin-Dr. Hnhert ~1. James, 8.?7 Frisco 
Bldg.; Dr. Charll's T. R<"id, 811 Fri,co 
Bldg. 

Kansas City-Dr. \Vade II. ~!iller, ii.Z 
Argyle Bldg. 

Kirksville-Dr. E<lwanl A. Grim, 115 E. 
\Vashington St. 

Marshall-Or. W. N. Bickford, }Jar,hall 
Bldg.; Dt·. S. 1'. Simmons, Hank of 
Marshall Bldg. 

St. Joseph-Dr. \\". I I. ~Iintnn, Fir:"t 
State Hank Bldg.; Dr. II. K. \\'allact>, 
JOI X. Eighth St. 

St. Louis-Dr. Maul'ice L. Greene 310 
Mrt•·opolitan Bldg.; Dr. Josepl; F. 
Mayes, 1Roo Olive St.; Dr. John I'. 
Murphy, List<'r Bldg.; Dr. \Vm. L. 
I;Ianso.n, 316 Murphy Bldg., 234 Col· 
ltngsvtlle Ave., East St. Louis, Ill. 

MONTANA 
Billings-Or. Elmer G. Balsam, zzz Hart 

Albin Bldg. 
Bozeman-Or. Charles F. Jump; Dr. 

Clem G. Seerley, 405 Commercial l\'at'l 
Bank Bldg. 

Butte--Dr. Edward C. Person, Motor­
Clinic Bldg. 

Glendive--Or. J. A. Evert Northern 
Pacific Hospital; Dr. A. L.' Ham mere!, 
Northern Pacific Hospital. 

Great Falls-Dr. Ivan A. Allred, 20 Con­
rad Bank Bldg. 

Havre--Dr. F. W; Briggs, Havre Clinic; 
Dr. Arthur A. Husser, Havre Clinic. 
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Helc>na.-Dr. William ~[. Copenha,·er; 
Dr. Thomas L. llawkin,, Power Block 
Annex. 

Lewistown-Dr. George R. Hageman, 
Anix Clinic; Dr. Curtis W. Wilder, 
403 ~fontana Bldg. 

Miles City-Dr. ~[. C. Piunder; Dr. J. 
II. Garber~on. 

Miaaouln-Dr. \\'. R. ~larshall, The: 
\\' c~tern ~lontana Clinic: Dr. James 
D. Hobson, .;6 Higgins Block. 

NEBRASKA 
Edgar-Dr. C. W. Keith. 
Grnnd lslnnd-Dr. E. E. Linn, Grand 

bland Clinic Bldg.; Dr. Earle G. John· 
son. Fir:;t Xat'l !lank Bldg.; Dr. Frank 
D. Ryder, First Xat'l Bldg. 

Hastings-Or. Ralph G. Cressman. Xe· 
hraska Xat'l Bank Bldg.; Dr. E. C. 
Foote, Foote llldg. 

Lincoln-Or. Charles H. Arnold, go8 Tcr· 
minal llldg.; Dr. ]. J. Loomis, go8 
Terminal Bldg. 

McCook-Or. Roland R. Reed; Dr. ]. 
Stanley II ill. 

Norfolk-Dr. S. A. Campbell, Campbell 
~l!n!c; Dr. Lloyd L. Xelson, Campbell 
L.lnuc. 

North Platte-Dr. Theodore ]. Kerr, 
First Nat'! Bank Bldg.; Dr. Harold 
II. \Valker, ~lcDonald State Bank 
Bldg. 

Omaha-Or. J. A. Tami>iea, 5., \\'orld­
lll'rald Bldg. 

Scottsbluff-Or. Earl E. Griggs; Dr. \\'. 
1'. Hodnett. 

NEVADA 
Ren~Dr. David Shaw. 

Bldg.; Dr. Arthur E. 
~[cdico-Dcntal Bldg. 

NEW HAMPSHIRE 

Medico-Dent~/ 
Landers, 30~ 

Claremont-Dr. Elmer H. Carlton, Brown 
Block; Dr. Robert II. Brooks, 6o Tre· 
mont Square. 

Concord-Or. Harold J. Connor, 8 :\' 
State St.; Dr. A. L. MacMillan, Jr., 
46 Pleasant St. 

Keene-Or. Osmon II. Hubbard, 101 l\lain 
Street; Dr. Robert \V. Holmes. 

NEW JERSEY 
Asbury Park-Dr. Henry B. Dorr, As· 

hury Park Trust Co. Bldg.; Dr. 1-Iarr)' 
G. Thomas, 1113 Fifth Ave. 

Atlantic City-Dr. Charles C. McGinrn, 
101 S. Indiana Ave. 

Mount Holly-Dr. Daniel F. Remer, 29 
\Vashington St.; Dr. F. D. Fahren­
bruck, 101 Garden St. 

New Brunswick-Or. C. J. Sullivan, 57 
Paterson St.; Dr. Howard C. Voorhees 
43 Bayard St. 

Paterson-Or. Louis R. Burnett, Rm. 2, 
City Hall; Dr. E. A. Atwood, 203 
Park Ave.; Dr. A. F. Graham, 4" Park 
Ave. 

Red Bnnk-Dr. Frank J. Goff, 68 ~laple 
Ave.; Dr. William .Matthews, 65 Broad 
St. 

Trenton-Or. Samuel Blaugrund, 553 S. 
Broad St.; Dr. Enoch Blackwell, Tren­
ton Trust Bldg. 

NEW MEXICO 
Albuquerque-Or. E. C. Matthews, First 

Xat'l Bank Bldg.; Dr. C. LeRoy 
Brock, First Nat'! Bank Bldg. 

Roswell-Or. H. A. Ingalls, Station Hos­
pital, Xew Mexico Military Institute; 
Dr. Alexander P. Horwitz, 203 J. P. 
White Bldg. 

NEW YORK 
Albany-Or. A. \\·allace Todd, 463 Dela­

ware :\\·c. 
Batavia-Or. C. C. Wolcott, 83 ~lain St. 

(working with Dr. Knoll, at LeRoy). 
Buffalo-Or. Howard Osgood, IJI Lin­

wood .-\\·c.; Dr. Edward II. Kraemer, 
131 Linwood Ave.; Dr. Otto S. ~IcKee, 
131 Linwood A,·e. 

Castle Point-Dr. James L. Hammond, 
C. S. Veterans Hospital. 

Elmira-Or. Arthur C. Glo\·er, 311 \\'. 
Church St.; Dr. Donald Tillou, 311 W. 
Church St. 

Endicott-Or. R. D. Mead, 1405 E. ~fain 
St.; Dr. R. T. Allen, 136 Washington 
A,·e.; Dr. J. H. Robertson, 136 Wash­
ington A,·e. 

Hancock-Or. L. E. Woolsey; Dr. Don­
ald R. Davidson. 

Hempstead, Long Island-Or. Luther H. 
Kice, Professional Bldg. 

Ithaca-Or. Hudson J. Wilson, 156 E. 
State St. 

Jamestown-Or. John S. Hickman, 7o6 
Hotel Jamestown Bldg. 

LeRoy-Or. G. Henry Knoll, 2 \\'. Main 
St. (w01·king with Dr. \\'olcott at 
Batavia). 

New York City-Dr. Conrad Berens, JO 
E. 4oth St.; Dr. Page 0. Xorthington, 
Bellevue and Allied Hospital, 1st Ave. 
and 26th St.; Dr. Ermin L. Ray, 150 
\\'. sSth St.; Dr. Henry Templeton 
Smith, 30 E. 4oth St. 

Niagara Falls-Dr. Norman \\'. Pric-e, 445 
Third St.; Dr. R. H. Sherwood, 7812 
Buffalo Ave. 

Oneonta-Or. Alexander F. Carson, 28 
Watkins Ave.; Dr. LeRoy S. House, 
27 \\'atkins Ave. 

Rochester-Dr. E. S. Ingersoll, 26 S. Good­
man St.; Dr. Clarence P. Thomas, 26 
S. Goodman St.; Dr. Sterns S. Bullen, 
26 S. Goodman St.; Dr. E. W. Ken­
nedy, 707 Gas and Electric Bldg.; Dr. 
Leonard \V. Jones, 16 N. Goodman St. 

Schenectady-Or. Albert '"· Greene, 102 
Medical Arts Bldg.; 146 Barrett St.; 
Dr. E. 1\IacD. Stanton, 102 Medical 
Arts Bldg., 146 Barrett St.; Dr. C. W. 
\Voodall, 102 Medical Arts Bldg., 146 
Barrett St. 

Syracuse-Or. Glendon R. Lewis, Medi­
cal Arts Bldg., 713 E. Genesee St. 
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Troy-Or. Thurman Hull, 505 Broadway; 
Dr. Etlwar<l S. \\'clle,, 455 llroa•lway. 

Utica-Dr. James \\'. Flt•ming, .;!46 
Genesl'e ~1.; Dr. \\'alt•·r S. l'n~.:h, 
Clarendon Bltlg., ..!lfJ Gcn<•,cc St. 

Watcrtown-Dr. \Valtt'r S. Atkin''"'• r6!! 
Stl'rling St.; Dr. \\'alter F. Smith, 
r!ls Stone St. 

Wcllsville-Dr. Lloyd E. T<·fTt, --'s4 X. 
:.lain St. 

NORTH CAROLINA 
Charlotte-Dr. ,\, \\'ylie ~lonn~. 4"S~-'z 

E. Tra•le St.; llr. John II. Tucker, 
309 Professional lllolg. 

Grccnsboro-Jlr. J. :.1. ~I cGc<', ] •·fTerMm 
Standard Bldg. 

Pinchurst-Dr. :\1. \\'. :\larr, Carolina 
llotel (worki11g with llr. llolt, South­
ern l'ines). 

Ralcigh-Dr. \Villiam II. llcw:&r, li.:!r l'rn­
fcssional Bldg.; Dr. V. :\L Hicks, Pro­
fessional Bldg. 

Rocky Mount-Dr. \V. II. Dixon; Dr. 
Jnhn L. Lane, .1•.1 S. Church St. 

Southern Pines-Dr. Erastus E. llolt, 
Sr. (working with Dr. :\larr, Pine· 
hurst). · 

Winston-Salem-Dr. G. Carlyle Cooke, 
719 Oak St.; Dr. ]. 1~. Kerr, 212 
:.lasonic Temple. 

NORTH DAKOTA 
Bismarck-Dr. George :\1. Constans, 

Quain and R:unst:uf Clinic. 
Fargo-Or. Joel Swan""'• Fargo Clinic. 
Minot-Dr. A. D. McCannel; Dr. ){. W. 

Pence. 

OHIO 
Akron-Dr. P. A. Davis, gR5 E. :\Iarket 

St.; Dr. ]. C. Root, 48<) K S•>uth St. 
Cincinnati-Dr. J, H. Schroeder, 110 E. 

8th St.; Dr. William J, Topmoeller, 
577 Doctors lllclg., 19 Garfield 1'1. 

Cleveland-Or. Frederick A. Snyder, 
13177 Cedar at Lee Road; Dr. II. M. 
Strachan, 1052 Rose Blclg.; Dr. Hcrhert 
B. Wright, 9400 Euclid Ave. 

Columbus-Or. William ]. Gorey, 60 
W. Goodale St.; Dr. P. B. \Vilt­
herger, 1271 N. High St. 

Dayton-Or. Alfred G. Farmer, 1040 
Fidelity Medical Bldg. 

Springfield-Or. F. P. Anzinger, 726 First 
Nat'l Bank Bldg.; Dr. Charles L. 
Minor, 726 First Nat'! Bank Bldg. 

Toledo-Dr. James H. Smith, 6o6 Euclid 
Ave. 

Youngstown-Or. John U. Buchanan, 234 
N. Phelps St. 

OKLAHOMA 
Ardmore-Dr·. G. E. Johnson, Ritz Bldg.; 

Dr. John R. Pollock, 209Y, W. Main 
St. 

Bartlesville-Or. Otto I. Green, First 
Nat'! Bank Bldg.; Dr. Fred C. 
Rewerts, 205 First Nat'l Bank Bldg. 

Clinton--Dr. C. .f. Al<·x:uuler, 9 l'o~t 
Oflict• Bldg., Fri,,·,. Ave.: Dr. Frank 
Vicn·gg, 9 l'ost Oflice Bldg., Fri,co 
Ave. 

Cushing-- Dr. \\'. X. lla,·i•lson, \\'aher~ 
llltlg. (working with Dr. lltul>on at 
\'all'). 

Enid -Dr. F. <ilcr111 Fr:111cisco, zrr :\mrr­
ican X ;u'l Hank Ill• I g.; Dr. John 
1<. \\'alkt•r. 

Mangum---llr. Fr.urk II. ~!,·Gregor, Bur· 
der llu~pital. 

Muskogee-llr. ~amucl 1·:. ~litclrt·ll, 70.1 
Barnes Bldg. 

Oklahoma City---Dr. Tht'tulore G. \\'ails, 
'I"" ~f,•dical :\rt~ Bldg. 

Okmulgee-Dr. J, C. ~latheney, .:!17 Con-
ntercc ln\"c~tnH·nt Bldg., IJr. 1-:. 
Dwight l<oolda. 

Tulsa-Dr. J:rrne, <'. llr:"wt'll. 1109 ~ledi­
cal :\rts Bldg.; Dr. Samuel (;oodman, 
6or ~l•·•lkal :\rh Bldg.; llr. ~- C. 
Shepard, 6o.l ~l.·dical .\rts Bldg. 

Yale-llr. \\'aher II. Hudson (working 
with Dr. D.l\·i•bon at Cushing). 

OREGON 
Corvallis-Dr. II. :.1. Fr:rncis. 
Eugene-Dr. tia\'1'11 C. llyott, ;pr I. 0. 

0. F. Bldg.; Dr. Carl \\'. Rohhins, 
410 Tiffany Bldg. 

LaGrande-Dr. I<. Graham :\[cCall; Dr. 
F. 1 •. ){alston. 

Medford-Dr. Jnc<"lyn J. Emmons, 2q 
:\[edfonl Center· Bldg.; Dr. James C. 
Hayes, .204 :.Icdford Center Bldg. 

Portland-Dr. \\'illiam House, 1011 Sell­
ing Bldg.; Dr. Dewitt C. Burkes, 1011 
Selling Bldg.; Dr. Ralph A. Fenton, Ro6 
:\l<"dical Arts Bldg.; Dr. Irving B. 
Lupton, 8o6 :\It·dical Arts Bldg. 

Salem-Dr. \V, Carlton Smith, :.la,;onic 
T<"mple; Dr. RolH"rt Lee \\'ood, l'. S. 
:Kational B:mk Bldg. 

PENNSYLVANIA 
Altoona-Dr. J. D. llogu<", 1200 Four­

teenth A\·e.; Dr. H. \\'. \Veest, 1905 
Eighth Ave. 

Bradford-Dr. L. R. Carson, 26 :\lain 
St.; Dr. F. \V. Paton, 21 Main St. 

Erie-Dr. Fred Fisher, Jr., J4.l E. Sixth 
St.; Dr. D. \V. Kramer, 920 E. 21st St. 

Harrisburg-Or. Gl'orge L. Lavl'rty, 2-o6 
State St. 

Johnstown-Or. \V. E. Grove, 4o8 l\lain 
St. 

New Castle--Or. Don C. Lindley, Law­
rence Savings & Trust Bldg.; Dr. 
Earl Eakin, 112 N. Maill St. 

Philadelphia-Or. John V. Allen, Jr., 
1;16 Harrison St., Frankford; Dr. 
Edward H. Bedrl:!ssian, 1737 Chestnut 
St.; Dr. Ben C. G1le, 1906 Chestnut St.; 
Dr. F. S. Gillespie, 1912 Spruce St.; Dr. 
William C. Keller, 1103 Central Medi­
cal Bldg., 18th and Chestnut Sts. 

Philipsburg-Or. John Dale, Front and 
Beaver Sts.; Dr. Charles E. McGirk, 
114 S. Front St. 
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Pittsburgh--llr. George R. Harris, ;r51 
.I cnkins Arcade. 

Reading-Dr. \\'. \\'cndel Hecker, 150 N. 
6th !"t.; Dr. Solon L. Rhode, zjS :\. 
6th St. 

Tamaqua-Dr. Jo,eph R. Sweeney, ZJO 
\\". Broad St.; Dr. J. ~1. West, 1.: 
\\'. Broad St. 

Troy-Dr. George E. Boyer, 1.: Canton 
St. 

Un_iontown-Dr. Thomas II. Seman,, 
l·ayc;ttc. Title S.: Trtbt Bl•lg.; Dr. 
Dav11l 1· •. Lowe, 63 S. Hee,on Ave. 

Wilk~s-Barre-Dr. C. F. Ki,tler. 43 :\. 
Franklin St.; Dr. Allan C. Brooks, 
~4 :\. Franklin St. 

Williamsport-Dr. ll<'rman F. \\'. Floc·k, 
416 Pine St.; llr. Lion! E. \\'ur~ter, 
416 l'in<' St. • 

RHODE ISLAND 
Providence-Or. \\"illiam :\. Hughes, u.: 

\\'aterman St. 

SOUTH CAROLINA 

Andcrson-Dr. II. II. Acker. 
Cha_rlcston-Dr. Charles \\', Kollock, 86 

\\entworth St. 
Columbia-Dr. \\'alter Bristow, ~Iedical 

lll•lf.'., 13L' ~!arion St.; Dr. F. )1. 
Routh, :\ledical !lldg., t5'1.: i\!arion St. 

Fl<:>rcnce-Dr. S. R. Luca,, 120 S. Irl"· 
St.; Dr. )1. R. )!ohley, IC'O s. Irhy si. 

Grec~vil!e-Dr. l!ugh 1'. Smith, ::uSA :\. 
)lam St.; Dr. 1. \\'. Tern·'' lervcv 
Hospital, lOt Ch.urch St. ·' · · 

Spartanburg-Dr. F. ll. Sa1ulcrs, 110 \V. 
:\lain St.; Dr. L. Rosa H. Gantt, 
Andrews llldg. 

SOUTH DAKOTA 

Abcrdecn-Dr. J. Douglas Alway, 323 S. 
Lincoln St. 

Ch?mherlain-Dr. Robert A. C'rawfonl, 
<.. hatnherlain r-Io!"pital and ~nnitariurn; 
Dr. Fred Treon, South Dakota State 
:\Icdical Association. 

Hot. Springs-Dr. Henry 0. Ruud, 115 
R}v<'r Ave.; Dr. P. T. Geycnnan, 115 
R1ver Ave. 

Huron-l_·lr. Howarcl L. Saylor, 450 Oak 
Ave., S.; Dr. Buell H. Sprague Huron 
Clinic. ' 

Miller-Dr. David A. Gregory, Bohning 
Bldg.; Dr. John C. Hagin, Bohning 
Bldg. 

Mitchell-Dr. John H. Lloyd, II9 E. 
Third St.; Dr. Oscar J, Mabee, 2.:4 
Realty Bldg. 

Rapid, City-Dr. N. T. Owen, First 
N_at I Bank Bldg.; Dr. J. 1\I. Walsh, 
F1rst Nat'l Bank Bldg. 

Sioux .F~IIs-Dr. Edmund D. Putnam, 
8oo C1t1zens Nat'! Bank Bldg. 

TENNESSEE 
Chattanooga-Dr. T. Lyles 

Volunteer Hid g.; Dr. A. 
)[edical Arts Bldg. 

Davis, 536 
F. Ebert, 

Jackson-Dr. Sam T. Parker, ~larket 
and Lafayette Sts.; Dr. B. C. Arnold, 
~larket and Lafayette Sts. 

Knoxvi!le-Dr. Robert H. X cwman, 425 
\\'. Clinch St.; Dr. \\'alter S. :\a,;h, 
611 \\'alnut St. 

Memphis-Dr. John J. Shea, 1018 :\ladi­
>011 A\'e.; Dr. James B. Stanford, ros.: 
::lladison :\ ve. 

Nashvi!le-Dr. J. B. Hibbitts, Jr., 71.: 
Bonnie-Dillon !lldg. 

TEXAS 

Amarillo-Dr. Neal Hall, 90,l :\le•lical 
Arts Bldg.; Dr. A. E. \\'insett, Medi· 
cal Arts Bhlg. 

Austin-Or. C. II. Brownlee, 700 Brazas. 

Bcaumont-Dr. \Villiam F. Taliaferro, 
719 Goodhue Bldg.; Dr. J. C. Crager, 
700 Goodhue Bldg. 

Brownsville-Or. Oscar V. Lawrence, 
)lerchants Xat'l Bank Bldg.; Dr. 
,Tame,; L. Rentfro, 209 State Nat'l 
Bank. 

Dallas-Dr. G. E. )[orris, 335 Wilson 
Bldg. 

El Paso-Dr. \\'. R. Jamic,;on, 92I First 
:\at'! Bank Bldg.; Dr. F. P. Schus· 
ttr, 403 Fir,;t Xat'l Bank Bldg-.; 
Dr. S. A. Schuster, 403 First l':at'l 
Bank Bldg. 

Fort Worth-Dr. Thomas J. Cross, I51o 
::llcclical Art,; Bldg.; Dr. Hodges 
)!cKnight, I513 )[edical Arts Bldg. 

Houston-Dr. Louis G. Pawelek, 413 
Kress Bldg.; Dr. \Villard l\1. Pratt, 
62.: :\Icdical Art,; Bldg. 

Lubbock-Dr. Fred \\'. Standefer, \Vest 
Texa,; Hospital. 

McAllen-Dr. David H. Carson; Dr. S. 
Joe .McKinsey, Osborn flldg. 

Midland-Dr. \V. E. Ryan, Box I 17; Dr. 
T. C. Bobo, Box 1 1;. 

Palestine-Dr. A. Arthur Speegle, I 11 Y.: 
\V. Spring St.; Dr. Allen D. \\'ages. 

San Angelo-Dr. D. D. \Vall, 201 Central 
Nat'! Bank. 

San Antonio-Dr. Eldridge Adams, s;,8 
;lloorc Bldg.; Dr. \V. A. Ostendo.rf, 
528 Moore Bldg. 

Temple-Dr. \V. A. Chernosky, King's 
Daughters Hospital. 

Waco-Dr. J. Edward Quay, Medical 
Arts Bldg.; Dr. Clute E. Ra,·burn, 
514 Liberty Bank Bldg. · 

Wichita Falls-Dr. J. A. Little, 514 
Staley Bldg.; Dr. Robert E. Hilburn, 
4I8 Staley Bldg. 

UTAH 
Salt Lake City-Dr •. M. Skolfield, 809 

Medical Arts Bldg. 
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VERMONT 
Newport-Dr. \Vinfrcd 0. Brown, JS 

Coventry St. 
Springfield-Dr. A. B. \Voodman, Bank 

Blk. 

VIRGINIA 
Danville-Dr. E. !lowe Miller, 6 Chest· 

nut PI.; Dr. T. \V. Edmunds, Ed· 
munds Hospital. 

Lynchburg-Dr. 1'. G. Hamlin, 301 :\!cdi · 
cal Arts Bldg. 

Norfolk-Medical Officer in Charge, I_'. 
S. Marine Hospital No. Sz, Hampton 
Blvd., Larchmont. 

Richmond-Dr. Nelson Mercer, 1100 \V. 
Franklin St.; Dr. R. K Mitchell, 409 
Medical Arts Bldg. 

Roanoke-Dr. George M. Maxwell, 21R 
Shenandoah Life Bldg.; Dr. David .·\. 
Dunkley, Shenandoah Life Bldg. 

Winchester--Or. George G. Snarr, 110 
N. Braddock St. 

WASHINGTON 
Aberdeen-Dr. Oliver R. Austin, 720 

Becker Bldg.; Dr. E. E. Maxey, 6o8 
Becker Bldg. 

Bellingham-Or. Charles V. Farrell, 412 
Bell Nat'! Bank Bldg.; Dr. S. S. 
Howe, Bell Nat'! Bank Bldg. 

Chehalis-Dr. R. H. Hester, Burnett 
Bldg.; Dr. H. L. Petit, Rush Bldg. 

Everett-Dr. Harry R. Secoy, soo Hodges 
Bldg. 

Lakeview-Dr. James M. Odell, Moun· 
tain View Sanatorium. 

Mt. Vernon-Dr. George H. Crabtree, 
Medical Bldg. 

Olympia-Dr. J. Frank Gibson, Sl3 
Security Bank Bldg.; Dr. Floyd A. 
Bird, Security Bank Bldg. 

Port Angeles-Dr. W. M. Davidson, 201 
First Nat'! Bank Bldg.; Dr. Fred· 
crick T. Hyde. 

Port Townsend-Medical Officer in 
Charge, U. S. Marine Hospital No. 17, 
Franklin and Quincy. 

Seattle-Dr. Leland L. Bull, Stimson 
Bldg.; Dr. Harry V. \Vurdcmann, 320 
Stimson Bldg. 

Spokane-Dr. E. E. Langley, SIS Old 
Nat'! Bank Bldg. 

Tacoma-Dr. R. W. Wright, Northern 
Pacific Beneficial Association. 

Walla Walia-Dr. G. R. Gowen; Dr. 
Harry C. Cowan, Baker Bldg. 

Wenatchee-Dr. G. Francis Hilton, 423 
Savings and Loan Bldg. 

Yakima-Dr. J. E. Bittner, Jr., Miller 
Bldg. 

WEST VIRGINIA 
Bluefield-Dr. 

Bldg.; Dr. 
Bland St. 

John McGuire, Peery 
Thurman E. Vass, 1710 

Huntington-Or. T. W. Moore, 1050 
Fifth Ave.; Dr. W. C. Swann, 622)/, 
Twentieth St. 

Parken~burg-Dr. Eugcnc C. llartm:111, 
610yj :\Iarke! St.; Dr. T. L. Harris. 

Wheeling-Or. E. Lloyd Jones, \\'h .... J. 
ing Clinic, t6th and Eotf St,.; Dr. 
D. A. :\lacGregor, \\'heeling Clinic, 
16th and Eofi Sts. 

WISCONSIN 
Appleton-Dr. Everett II. Hrook,, t<•'l 

College ,\\·c.; Dr. Edward F. :\I iclkc, 
Insurance Bldg. 

Beloit-Dr. C. II. Dawson, 419 Plca~ant 
St. 

Eau Claire-Dr. A. L. I'ayne, 1·~·.3 Opera 
!louse !Ilk.; Dr. Frank ,\. La Breck, 
2tt0 S. Boston St. 

Janesville-Dr. A. 1!. T'cmhcr, soo \\'. 
:\lilwaukee St.; Dr. G. C. \\'autlc, .3~~ 
Hayes Blk. 

Kewaunee-Dr. Dana II. Dishmaker, 
\\'ing Bldg., Ellis St.; Dr. Lyman E. 
Dockry, Wing Bldg., Ellis St. 

La Crosse--Dr. E. E. Gallagher, Gate· 
way City Bank llldg., 4th and Jay 
Sts.; Dr. V. Leo Simoncs, Gateway 
City Bank Bldg., 4th and Jay Sb. 

Madison-Dr. Albert R Tormey, 16 :\. 
Carroll St.; Dr. V. B. Hyslop, 16 :\. 
Carroll St. 

Manitowoc-Dr. II. \V. Al<lridge, 90-" S. 
Eighth St.; Tlr. A. F. Stueck, State 
Bank Jlldg. 

Marshfield-Dr. Lyman A. Copps, 626 S. 
Central Ave.; Dr. Richard H. Juors, 
Marshfield Clinic. 

Milwaukee--Dr. Gilbert E. Seaman, 4"7 
\Veils Bldg., 120 E. \\'i'c"1"in :\ve.; 
Dr. R. L. Kenney, 407 \\'ells lll<lg., 
120 E. \Visconsin Ave. 

Oshkosh-Dr. G. A. Steele, Fir,t 
Nat' I Bank; Dr. \Vilhur N. Linn, 
\Visconsin Public Service Bldg. 

Racine--Dr. George L. Hoss, 20.3 I Jotcl 
Racine. 

Rhinelander-Dr. Gentz Perry, The 
Schick Clinic; Dr. A. F. Harter, M. S. 
Bank Bldg, 

Richland Center-Dr. B. I. Pippin, Fi"t 
Nat'! Bank Bldg. 

Sheboygan-Dr. L. J, DeSwarte, 201 
Nat'! Security Bldg.; Dr. F. A. 
Nausc, Jr., 92S N. 8th St. 

Superior-Dr. William H. Schell, Colum· 
bia Bldg.; Dr. Frank C. Sarazin, 28 
Columbia Bldg. 

Wausau-Dr. J. M. Freeman, so6 Third 
St.; Dr. H. T. Schlegel, soJ Third St. 

Wisconsin Rapids-Dr. \V. G. Merrill, 
Mead- Witter Bldg.; Dr. 0. N. l\lor­
tensen, 

WYOMING 
Casper-Dr. Allan McLellan, Suite 7, 

Daly Bldg.; Dr. L. L. McLellan, Suite 
7, Daly Bldg. 

Cheyenne-Dr. Walter M. Lacey, 302 
Hynds Bldg.; Dr. George L. Strader, 
408 Hynds Bldg. 

Thennopolis-Dr. C. Dana Carter, 24S 
Arapahee St. 

., 
I 
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U.S. WEATHER BUREAU 
Department of Agriculture 

Cemral Office, ;:4th and ~[. Sts., X. \\'. 

\\'ashington, D. C. 

I :harle- F. ~[an·in ..•.••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.. Chief 
I harl.·, C Clark \ · I t Cl · • 
\\" .. lliar~t \\· eh~r •• ·:. •• ·:. •• ·:. •• ·:. •• ·:. •. ·:. •• •• ·:. ".".".".".". •. •• ·:. ·:. •• ·:::. ·::. ·:. •• •• •• •• •• •• •• •• •• ·.·:.~~Chi~£ Cl~~~ 

Aerological Division 
\\"illi~ Ray 1;rc~g ••••••••••••••.•••••••••••••••••••••.••••••••••••••.••••••••••• Chief 
l.er<>)" T. !'annll·l~ ••••.•.••.••.••.•••••••••••••••••••••.••••••••••••••••••••• Assistant 
Eugene• ~I. llarto ..••.••.••.••.••••••••••••••••••••••••••.•.•••••••••. Field Organizer 
l'aul A. ~Iiller ••.••.••.••.••.•••••••.••••••••••.•••••• In Charge Bolling Field Station 

Forecast Division 
Ed~ar ll. l"alvert ..•....•••••..•..••••••••••••••••. Chief, \\"ashington Forecast District 
l"harl.-~ 1.. ~lllchcll ....•..•.••••.•••••••.••••••••••••••••••.••••.•. District Forecaster 
1{. llan>on \\"eight man ..••.••.••••••••••••••••••••••••.•••••••••••• District Forecaster 

Instrument Division 
J:cnjamin l". K:ulcl ..•.•..•..•••••.•••••••••••.•••••••••.•.••••••••••••••••.•••• Chief 

Field Organization 
District Forecast Centers 

Chicago ..•.••..•.••••••••.••..••••••••••••••••.••••• Henry). Cox; _C"harles .A~ Donne! 
I ~cn,·•·r ....••••••••••.••.••.•••..•••••••.••. Julius l\1. Shcner; Edwt!l B. Gttltngs. Jr. 
="'••w Orleans .•••••.•••.••••••••.••.••••.•••.•.••••••.••. Isaac M. Clme; Ray A. Dyke 
San Francisco .•••••.•••.•.••••••••...••••..••.••• Edward H. Bowie; Thomas R. Reed 

Major Control Airport Stations 
Atlanta ..••.•••••...••.••.••..••..••.•••.••.•••••.••.•••••••••••.•••••• John A. Riley 
Chcyclllll' .••.••.••.••.••••••••••••••.••..•.••••.•..••.•••••••••••••. Leslie A. \\'arren 
Chicago .••....••.••..•.•.....••••••..•..••••••.•••••••••••••••••.•... Fred H. \Veck 
l"I<"V<·Ian<l ..••••....••.•••••.••.....••.•••••••.•.•.•••••.••••••.•• Clarence G. Andrus 
l~os An~cl<·~ ..•....•••••..•.•••••.••.••....•.•••••••..••••••••.•••. George l\[. :french 
="'<"W York (Hadlcy an<l ::'\cwark Airports) •••••••••••••••••••••..•••••. Jiomer \v. Ball 
Omaha (Ft. Crook) ..•..•••••••.••.••.••••••••••.•••••••••.•••••••.•• \ mcent .E. Jakl 
!'alt Lake City ....••..•.•.•••.••..•••..••..•••••.••••.••••••••••• Harry M. Htghtt_nan 
~an Francisco (Oakl:uul Airport) •••.••.•••.•••••••••.••••••••••...•• Delbert :\[. Ltttle 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
3841 Navy Building, Washington, D. C. 

Jos<"ph S. Am<"s, Ph.ll., Chairman; Pro\·ost, 
Johns Hopkins University, Baltimore, 
:\[d. 

)):1\·i•l \V. Taylor, D.Eng., Vice-Chairman, 
\\"ashington, D. C. 

Charles l ;, Ahbot, Sc.D., Secretary, Smith· 
sonian Institution, \Vashington, D. C. 

George K. Burgess, Sc.D., Director, Bureau 
of Standards, \Vashington, D. C. 

\Villiam F. Durand, Ph.D., Professor 
Emeritus of :i\Iechanical Engineering, 
Stanford University, California. 

James E. Fechet, Major General, United 
States Army, Chief of the Air Corps, 
\Var Department, \Vashington, D. C. 

\Villiam E. Gillmore, Brigadier General, 
United States Army, Chief, Materiel 
llivision, Air Corps, \\"right Field, Day· 
ton, Ohio. 

Emory S. Land, Captain, United States 
;\avy, Bureau of Aeronautics, Navy De· 
partment, \Vashington, D. C. 

Charles F. 1\Iarvin, 1\I.E., Chief, United 
States \Veather Bureau, \Vashington, 
D. C. 

\Villiam A. Moffett, Rear Admiral, United 
States Navy, Chief, Bureau of Aero­
nautics, Navy Department, \Vashington, 
n. c. 

S. \V. Stratton, Sc.D., President, 1\fassa­
ehusetts Institute of Technology, Cam· 
bridge, 1\fass. 

Orville \\'right, Sc.D., Dayton, Ohio. 
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George \V. Lewis, Director of Aeronautical 
Research. 

Henry J. E. Reid, Engineer-in-Charge, 
1-·mglcy :!\lemorial Aeronautical 1-'lbora· 
tory, l.:mglcy Field, \"irginia. John F. Victory, Secretary. 

No. 
309. 

310. 

31 I. 
312. 
313• 

3•4· 

31 s. 
316. 

3'7· 

318. 

319· 

320. 

321. 

322. 
323· 
324· 

325. 

326. 

327· 

328. 
329· 
330· 

331· 

33 2 • 

333· 

334· 

335· 
336. 

John Jay Ide, Technical J\ssistant in Europe, 
Paris, France. 

Executive Committee 

Josl·ph S. Ames, Chairman 

IJ:I\·id \V. Taylor, \'ice-Chairnwn 

Clwrlcs <;. Abbot 
<:eorge K. Burgess 
j:uncs E. Fechet 
\Villiam E. Gillmore 
Emory S. Lanrl 

Charles F. :'llan·in 
\\'illiam 1\. :'lloffen 
S. \\'. Stratton 
( Jn·ille \\'ri..:ht 

John F. Victory, Sccrl'l:rry 

National Advisory Committee for Aeronautics-Technical Reports 

Joint Heport on Standardization Tests on ::\'.P.L. H.A.F. Airfoil :\fodcl. By 
\Valtcr S. Diehl. 

Pressure Element of Constant Logarithmic Stiffness for Temperature Compcrbatcd 
Altimeter. By \V. (;. llromhachcr and F. Cordero. 

Aerodynamic Theory ami Test of Strut Forms-1. lly R. H. Smith. 
The Prediction of Airfoil Characteristics. By c;corgc J. Higgins. 
Drag and Cooling with Various Forms of Cowlin..: for a "\\'hirlwin<l" Hadial Air­

Cooled Engine-1. By Fred E. Weick. 
Drag and Cooling with Various Forms of Cowling for a "\\'hirlwin<l" lbdial Air· 

Cooled Engine-II. By Fred E. \\'cick. 
Aerodynamic Characteristics of Airfoils-\'!. By the ::\'ational Advisory Committee 

for Aeronautics. 
Tables for Pressure of Air on Coming to Rest from Various Spec<ls. By .\. F. 

Zahm and F. A. Louden. 
\Vind Tunnel Tests on a Series of \Ving :\[oclels Through a Large Angle of Attack 

Range-l: Force Tests. By :\[ontgomery Knight and Carl J. \Vcnzingcr. 
Speed and Deceleration Trials of U. S. S. Los Allyclcs, September, '9-'7· Jly S. J. 

DeFrance and C. 1'. Burgess. 
Aerodynamic Characteristics of Twenty-Four Airfoils at High Speeds. By I.. J. 

Briggs and H. L. Dryden. 
The Measurement of Fluctuations of Air Speed hy the Hot \\'ire Ancmomctcr. 

H. L. Dryden and A. l\I. Kuethe. 
Fuel Vapor Pressures atHI Their Relation to the Preparation of Fuel for Com· 

bustion in Fuel Injection Engines. Jly \V. F. Joachim, A. M. Rothrock and 
P. A. Pearsall. 

Investigation of Air Flow in Open Throat \Vim! Tunnels. By Eastman N. Jacohs. 
Flow and Force Equations for a Body Hevolving in a Fluid. Jly A. F. Zahm. 
Flight Tests on U. S. S. Los Augclcs-I: Full-Scale Pressure Distribution lrl\'esti-

gation. By S. J. DeFrance. 
Flight Tests on U. S. S. Los Augc/cs-II: Stress and Strength Determination. By 

C. P. Burgess. 
Tests of Five Metal Model Propellers with Various Pitch Distributions in a Free 

\Vind Stream and in Combination with a Model VE-7 Fuselage. By E. P. Lesley 
and Elliott G. Reid. 

The Effect of Supercharger Capacity on Engine and Airplane Performance. By 0. 
\V. Schey and \V. D. Gove. 

\Vater Pressure Distribution on a Twin-Float Seaplane. By F. L. Thompson. 
The Torsional Strength of Wings. By C. P. Burgess. 
Experimental and Analytical Determination of the l\Iotion of Hydraulically Operated 

Valve Stems in Oil Engine Injection Systems. By A. G. Gelalles and A. l\L 
Rothrock. 

Collection of \\'ind Tunnel Data on Commonly Used \Ving Sections. By F. A. 
Louden. 

The Effect of Cowling on Cylinder Temperatures and Performance of a \Vright 
J·S Engine. By Oscar W. Schey and Arnold E. Jli.,rman. 

Full-Scale Turning Characteristics of the U. S. S. Los A11gcles. By F. L. Thomp-
son. 

The Torsion of Members Having Sections Common 
George W. Trayer and H. \V. March. 

Aerodynamic Theory and Test of Strut Forms-H. 
Tests of Large Airfoils in the Propeller Research 

Corrugated Surfaces. lly Donald H. \Vood. 

in Aircraft Construction. By 

By R. H. Smith. 
Tunnel, Including Two with 

---- .... ---------
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National Advisory Committee for Aeronautics-Technical Notes 
Issued During 1929 

..JUO. 

. 1o6. 

J07. 

JnQ. 
JIO. 

Jll. 

31 ::!. 

JIJ. 

3 '-1· 
• 11 5· 
J16. 

318. 
311). 
.,82. 

4R8. 

489. 

49"· 

491. 

49.!· 

493· 

494· 

495· 

The: E_ff,~t of Fill,·t~ llctween \\"in~-:~ anti Fuselage on the Drag and Propulsh·e 
Efficrenc)· of an Airpl:uw. II>· :\lch·in ::'\. Gough. 

The Variation in l're~·urt•;< in the Cockpit of an Airplane in Flight. By Thomas 
Carroll a~ul ~\"illia~ II: :\_le:h-o~·· . . . . . 

I Ira.: anti ( nnhng wuh \ anou'" l·orms of ( owhng for a "\\ hrrlwmd" Engine in a 
Cabin Fmcla~:e. II)· Fred E. Weick. 

A ::-;e'~ :\le~hod for the Prediction oi Airplane Performance. By E. P. Lesley and 
1~. C •· Re11l. 

Contlcr~sctl !lata on the Aircraft Engine< oi the \\"orld. Compiled by C. S. Fliedner. 
Corro>ron Emhrittlemcnt oi lluralumin-\": Results of \\"cat her Exposure Tests. 

II)· llenn· ~- Rawdon. 
Corro,.ion Embrittlement of 11uralumin-l'art \"I: The EtTeet of Corrosion, Accom­

panied h)· ~Ire,.,; on the Tert>ile Properties of ~beet l>uralumin. By Henry S. 
l~awtlon. 

Curves Showing Column Strength of S!t:el and nuralumin Tubing. lly Orrin E . 
Ro,,;. 

~tr•·n~o:th of Tuhin~: l"nder Comhin,·d Axial and Trans,·crse Loading. lly L. ll. 
Tuckt•rman, :-;. ::'\. }',·trenko and C. D. John,.on. 

l'rl">>IJre lli,trihution on a :-;tolled R.A.F. 31 Airfoil in the \"ariable Density \\"ind 
Tunnel. By Eastman ::'\. jacobs. 

Correcting En~:inc T.,,.~,; for llumitlity. lh· Donald ll. Brooks. 
\\"ind Tunnd l'n.•s,;uro: I listrihution Tt•>ts ·on a :-;.-rio:s of Biplane \\"ing ::\lodels­

l'art I: Eff .. cts of Chang,·s in ~tag~:er and Cap. lly )lontgorncry Knight and 
Richard \\". ::'\o'""'· • 

Tht• Fse of \\'lied Brakes on Airplane;;. lly Thomas Carroll and Smith J. 
DeFrance. 

~\•here llrag Tests in the \"ariahlt' llcn;it,· \\"inti Tunnel. By Eastman X. Jacobs. 
T 1e Formation of Icc upon Airplan"s in 'Flight. lly Thomas Carroll and \\"illiam 

II. ::\lc:\\·oy. 
:-;piral Tendency in Blind Flving. lh· Thomas Carroll and \\"illiam H. ::\lcA,•oy. 
\"iseu,ity of I lie,,•l En~o:in" j:uel Oil "Fndcr l'res;;ur.:. Ih• Mayo D. Hersey . 
\\"irul Tunnd Tests on a ::\lodcl of a ::\lonoplane \\'ing with Floating Ailerons. lly 

::\lont~o:nnwry Knight anti :\lilian! T. Bamber. 
T,•,.t,; of Four Racing Type Airfoils· in the Twenty-Foot Propeller Research Tunnel. 

By Fred E. \V,•ic.-k. 
Full :-;calt• lrwl'stigation of the ))rag of a \\'in~o: R:uliator. Hy Fred E. \Veick. 
:-;ome Experiments on Autorutation of an Airfoil. Jh• ~hatswell Ober. 
Ignition and Comhu~tion Phenomena in llicsel Engiries. lly F. Sass. Translation 

from "Zcitschrift d.·s \"ert'ines deutschcr ln~:enieure," Sept. ro, 19"7· 
Ignition l'oints and Comhu~tion ){,•actions in Diesel En~o:ines-Part I. By J. Tausz 

and F. Schult,·. Communication from the l'etrolt•nm Research Laboratory of the 
Institute of Appli<•tl Cl"•mistry, Technical lligh ~chool, Karlsruhe. 

Ignition l'oints arul Comhu~tion Reactions in J)iesd Engines-Part II. By J. Tausz 
and F. Schulte. Cornmunil-ation from the Petroleum Research Laboratory of the 
Institute of Appli<"d Clwmistrv, Tc·chnical High :-;chool, Karlsruhe. 

Research on the Control of Airi>lanes. lly ::\lelvill Jones. From "Xature," l\lay 12, 
19~8. (Lecture deliverctl at the Royal Institution, Feb. 10, 19~8.) 

Tank Tests of Twin :-;eaplane Floats. lly H. Herrmann, G. Kempf and H. Kloess. 
Translation from "Luftfahrtforschung," Jan. 3, J<)~R. 

The Constructional nesign of l\lctal Flving-lloat Hulls-Part I: \\"orksho\' Notes 
on the Building of Metal Hulls. lly :\f. Langley. From "The Aeroplane,' l\Iarch 
"8 and July 25, 1928. 

Determination of the Air Forc<'S and )foments Produced by the Ailerons of an 
Airplane. By C. \Vcisclsbcrger and T. Asano. Translation from "Zcitschrift fiir 
Flugtechnik und l\Iotorluftschiffahrt," July q, 19.:8. 

On the Take-Off of Heavily Loaded Airplanes. lly Louis Breguet. Translation 
from "La Revue Scientifiquc,'' 1927, Ko. '"· . 

Structures of Thin Sheet Metal; Their Design and Construction. ~y Herbert 
\\"agner. Translation of prcprint of a paper read at. 17th meetm~:r of the 
"\Vissenschaftlichen Gesellschaft fiir Luftfahrt,'' at Danzrg, Germany, June 2-5, 
1928. 

Propeller Problems. Hr. A. Betz. Translation of reprint from "Zeitschrift fiir 
angewandtc 1\[athematrk und l\!echanik,'' November, 1927. . 

Influence of Fuselage on Propeller Design. By Theodor Troller. Translahon from 
"Zcitschrift fiir Flugtechnik und Motorluftschiffahrt,'' July 28, 1928. 

Aerodynamic Characteristics of Thin Empirical Profiles and Their Application to the 
Tail Surfaces and Ailerons of Airplanes. By A. Toussaint and E. Carafoli. 
Translation from "L'Aerophile1" June, 19"8. 

"Safety" Fuels for Aircraft Engrnes. Dr A. Grebe!. Translation from "Memoires 
et compte rcndu des Travaux de Ia Soc1ete des lngenieurs Civils de France,'' July­
August, 1927. 

Device for the Automatic Control of Airplanes. lly Alfred Gradenwitz. (Drexler 
control.) Translation from "Der 1\Iotorwagen," March 31, 1928. 
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Photo~-:r:tn1nh .. "tric Take-( Jff :uul Landing ~lc.•:• ... un~nlcnr~. B.)· Brunn ~pic.'\\'eck. Tran-.. 
lation from Y.-arhouk of the "\\"i~'<"n,chaftlichl"n <;,.,dl•chait iitr J.uftfahrt,'" 
IJccemhcr, '9"6. 

Effect of Oxygen '"' tiH" Ignition uf l.i<JIIid F11cl•. By II. l'altl. Trathlation from 
"Zcitschrift des V'crc·ines tll'tll!-.Chc·r In~o:c•nic·un·," June.• 1(,, I4J-'R. 

Fluttt·ring of the T:.il S11rfac•·s of an .\irpl:111e and the ~Ieath ior Jt, l'rcn·ntion. 
lly F. X. Schculwl. Tran-lation fr.,m Yearho .. k uf the "\\"i•'<"tbchaftlidtt·n 
<.;esellsclwft fiir l.~tftfahrt," JJ,•e,·mlwr, t'l~t.. 

Danger of Icc Formation on Airplan<"'· By \\". Kupp. Tr:m,)atinn irom r<"Jtorts 
of the f;erm:m :\eroua~ttical \\"•·atl~t·r s,,n·ice, \"ol. I, Xu. ~;. l.in•h·uh,·rg Aero· 

nautical ( Jh~t·rv:ttnry, Bc•rlin. .. 
l~c.:rnarks on .Airpl:uH· .Strllt!'t and (;inlcrs t•ndc·r ('o•npr··~~i,·c.· :tncl lh·nclinf.: Stre~~~..- ... 

Index V:tltlt·~. By ll•·rlwrt \\"agtll•r. Tran,Jati•m from "Z,·it,chrift fiir Flu~;· 
tcchnik und .\!otorlufhl"lliffahrt,"' Juu.· I.J, '''~R. 

Effect of lut:tkc l'ip.· on the \"••hunl"lrie Etlicil"ncy .,f an Internal 
Eng-inc. By Antonio ('arwtti. Tr:tn .... fation (rr,n1 u..-\un:tlli dc·Jia 
cl'lngcgncria di P:ulovn," VoL \~I, :\o, 4. Dl'l"t"l11hl'r, Jf).!j. ( )'aJJt•r 
JntcnJ:ational ::\Jotor ("oni-(Tt•~s, J•:.~Jov:t, Jun(·, JCJ.!;., 

(·ntnhu:-..tion 
1{. Snwla 

read at t ht• 

Aual>•sis of Flight and \\"i11d-Tu11nd T•·st' on l"dl'! Airpla11.-s with l{ .. fer<"lll"t• In 
Sp111ning Ch:•r:n::tcristks. By J I. llt~rrtn:ann. ·rr:•u~lat ion fruru .. Zt.•it~chri it fi1r 
Flugtechnik und .\lotorlllftschiff:tltrt," Jan. 1.1. ·~-'~· 

Effect of Stressed Coveriug oil Str.,ngth of I nlt-rnal ( ;ird··" of a \\"ing. By I I. 
Tellers. Tmuslatio11 from Yearlmok of the '"\\"isseu~chaftlidten I ;.,scJbchaft fiir 
Luftfahrt,'' 1928 . 

.\!echanic:tl Co11trol of Airpl:11tt·s. By II. l!oykow. Tra11,latiou from Yearhook of 
the "\Visseuschaftliehe11 (;esellschaft fiir l.uftf:tltrt," 19~1!. 

Impact \Vavcs and lh-tonation--l'art J. By 1{. 11.-eker. Tr:u"latimt from "Zeit· 
~chrift fiir l'hysik," 19~~. Vol. 8. 

Impact \\'aves :1111! lletonation --l'art I I. l:y R. llt·ckt'r. Translatiou from "Z,·it· 
schrift fiir l'hysik,'' ~~~2. Vol. H. 

Landiug :1111! Braking" of .\irpl:mes. By Louis llregul"l. Translation from "La 
Chroniquc des A\•ions Hn."J..:Ilt't"-supplerucnts to :-\o:--. X and 9, 19.!8. 

Aerumechanic:tl Expt·rim,·ntation. (\\"in•l tuuncl tests.) By IL Katzmayr. Trau . .;. 
latiun from Luftflotten, 19~1!. 

The Transformation of Ileal in an Engi11e. By K11rt X.-umann. Trau,Jation from 
Geiger and Scheel's "llandhuch •lt-r l'hysik,"' Chap. ~~. Vol. XI, ~~~h. 

Theoretic:tl 111\'cstigation of the Effect of th<" Ailo-ro11s on th<" \\"i11g of an Air· 
plane. lly C. \Vieselsherger. Translatio11 from ]{,.,.,,rt of the At·roll:llltic:tl ]{,•. 
search Institute, Tokyo Imperial l'niversity, llcc.-mher, 19~7. Xo. Jo, Vol. II, II•. 

On the Strength of Box Type Fusel:tgcs. By J . .\lathar. Trauslation from Yt·:tr· 
hook of the "\\'iss•·nschaftlichcn (;esellsclt:tft fiir l.uftf:tltrt, 19~8. 

Tcchnical Report of the 1<)28 Hhiin Soaring-Flight Collies!. By A. J,ippisch. Tran,;. 
lation from "Zcitschrift fiir Flugtt-chnik un<l l\lotorluftschiffahrt," l·eh. q, 19~•1. 

Contribution to the Techni<tne of Landing Large Air,;hips. By I l. Krcll. l'art I. 
Translation from "Zeitschrift fiir Flugtechnik und .\lotorluftschiffahrt," St•J•t. ~H. 
19~S. 

Contribution to the Technique of Landing Large Airships. lly 0. Krell. !'art I I. 
Translation from "Zeitschrift fiir Flugtechnik unci .\loturluftschiffahrt," ScJ>t. 2H, 
19.28. 

J\!aterials atul l\[ctho<ls of Construction in Light Structures. By Adolf Rohrhach . 
Translation from Yearhook of the "\Vissensclwftlichcn Gesellschaft fiir Luftfahrt," 
J)cccrnhcr, 1928. 

Crank Case Scavenging of Two-Stroke-Cycle Engines. By Hans List. Transl:ttiou 
from "Zcitschrift des Vereines deutscher lngenieure," Feb. 16, I9~9· 

I nvcstigation of the Effect of the Fuselage on the \Ving of a Low· \Viug l\IonoJ>lane. 
By H. Muttray. Translation from "Lttftfahrtforschung," June I 1, I9-'8. 

Investigation of Atomization in Carburetors. By ]. Sauter. Translation from 
"Zcitschrift des V ercincs dcutscher Ingcnicurc,'' Nov. 3, I 928. 

Force Measurements on Airplanes. lly F. Seewald. Translation from "Zeitschrift 
fiir Flugtcchnik unci l\lotorluftschiffahrt," Oct. 7, 1928. 

Torsional Rigidity of Cantilever Wings with Constant Spar and Rib Scctions. Jly 
Giuseppe Gabrielli. Translation from "Luftfahrtforschung," June 26, 1928. 

\Vings with Nozzle-Shaped Slots. By Richard Katzmayr. Translation from 
"Berichtc der Aeromechanischen V ersuchsanstalt in "Vien,'' Vol. 1, No. 1, 1928. 

The Analysis of Aircraft Structures as Space Frameworks. Method Based on th•· 
Forces in the Longitudinal Members. By Herbert \Vagner. Translation from 
"Zeitschrift fiir Flugtcchnik und J\Iotorluftschiffahrt,'' Aug. 14, I928. 

Autogenous "V clding in Air/tlane Construction. By I,udwig Kuchel. Translation 
from "Schweissen, Schneic en und l\Ictallspritzen mittels Acetylen,'' I927. 

Lautal as a Material for Airplane Construction. By Paul Brenner. Translation 
from Yearbook of the "Deutsche Versuchsanstalt fiir Luftfahrt." 

Buckling Tcsts of Light-~Ictal Tu!Jcs. Hy August Schroeder. Translation from 
Yearbook of the "Deutsche V crsuchsanstalt fiir Luftfahrt." 

Meta I Construction llevclupmcnt. By H. J. Pollard. Part I: General. Strip Metal 
Construction-Fuselage. From "Flight,'' Jan. 26 and Feb. 23, I928, 
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:\Ictal C:onstru~_tion __ Dc•·dop~ncnt. ~I_>· H. J. Pollard. Part H: Strip :\fetal Con· 
'truct.aon-\\ mg :O.J>.U:'. I· rom "l·hght," ~larch ;:9 and :\lay 31, 19.08. 

:\lc.tal. l on'lruct.aon I lc•·c:lopmcnt. II)· II. J. l'ollard. Part I I I: \\"orkshop Practice. 
~tnp :\Ictal ( onstruction-\\"ing Ribs. From "Flight," June zr, July 19, Oct. zs 
an•l lh~c. -:!i, 19;!R. 

:\Ictal l"on-truction lkvclopm<·nt. n,· II. J. Pollard. Part I\': :\foments of Inertia 
of Twin l'orru!'(ated ~cctiorl'. From "Flight," April ::s, 19-"?· 

Tra,·c:l oi the Center of l'n:,,urc of Airfoil> Trans,·erscly to the Air Stream. By 
lhchard Katzmayr. Tran5lation from "llcrichte der Aeromcchanischen Vcrsuch­
"'~n-talt in \\"icn," \'ol. I, ~o. r. rQ;:S. 

\\" dcling Hu"'proof Stech. By \\". Hoffman. Tran~lation from "Autogene Metall­
hcarheitun!'(," llec. 15, 19;:;, \'ol. :o. 

\\'clcling of Stainlcs$ :\laterials. llv II. Bull ami Lawrence Johnson. From "Indus· 
trial t;a~cs," :\larch and June, 19::9. 

National Advisory Committee for Aeronautics-Aircraft Circulars 
Issued During 1929 
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The \'ickcrs "\'cllorc" (Briti;h). A Freight Carrier (Airplane) \\'hich Carries a 
l.oacl t;reater Than It; Own \\"eight. From "Flight," Sept. 6, 19;:8. 

The l'aproni :\lonoplanes "Ca 97" (Italian). Tran,lation from "l.lollettino Aero· 
nau~ico," ~lay-June, 19.!8. 

The (;luster "(ioldtinch" ( Briti,h)-~inglc·Seat Fi~;hter. From "Flight," Oct. 4, 
1<);:8. 

Hleriot C:omhat :\lonoplanc r z; (French). Translation from "Les Ailes," Sept. zo, 
IQZ8. 

"\"illier,; ;:-4" Slolted·\\"ing Air\rlanc (Frt•nch)-~ight Pursuit Sesquiplane. Trans· 
lation from "L' Aeronautiquc, ' :\larch and April, 19::8. 

Farman Two·Enginc Commercial Hiplane F-180 (French). Translation from a cir­
cular recei\'<'d from Paris oflice, ~.A.C.A. 

Alht'"'anl "Triavion" Airplane (French)-.·\ Two·S,·at Tandem :\lonoplane. By J. 
St:rryt~r. 'fran:--lation fn>rn "Lcs Ailt.~s:· ~c:pt. .:.. 19.:6. 

The Boulton ancl l'aul "l'artritl~;c" ( Briti,h )-AII-:\Ietal :-;ingle-Seat Fighter. From 
"Flight," 1>.-c. 6, 19;:8. 

Thl' lk Havilland ll. H. ~' "Hawk :\loth" (British)-Cabin :\lonoplane. From 
"Flight." Feh. ;-, 19;:9. • 

~ieuport·lklage Cqo ( Fr,·nch) Commercial Hi~;h-\\"ing Monoplane. Translation from 
~lanufacturer's circular recci,·cd from Paris office, ~.A.C.A., Aug. J, 19;:8. 

:\lorane-~aulnier 180 Light "\irplane (French)-.-\ ~inglc-Seat Training l\lonoplane. 
By Andre Frachct. Translation from "Les Ailes," Nov. z~. 1928. 

The Blackburn "Bluebird" :\lark IV ( British)-AII-~Ietal Biplane. From "Flight," 
Jan. 17, '9-'9· 

Thc: \\"t·~!l~ryl 1.:; rommercial :\lonoplane (Hritish)-Thret: "Cirrus III" Engines. 
l·rom !•light, l•cb. z8, 19~9. 

Th,· "l'otez .>J" :\I ilitary Ai rplanc (French). Tran,;lation from "Bulletin Technique 
de.s .Avions H. Pot~z," January, 19.:9. 

The Amiot S.E.C.:\1. 110 C.1-A ~ingle-Seat Pursuit :\lonoplane. Translation from 
"Les .Ail('.s," l\fay 16, 19~9. 

The Bernard ;:o C. I ( Frcnch)-A Single-St:at Pursuit :\!onoplane. Translation from 
"L' .. Acronautiquc," :\olav, 19~9. 

The l'arnall "Pipit" (llritish)-A Sin~;lc-Seat Ship's Fighter. From "Flight," June 
'-'• 1029. 

The "K 47" of the A. n. Flyginclustri-An Armored Pursuit Monoplane. lly I~. 
~chulz. Translation from "I,uftwacht," :\lay, '9"9· 

The A.H.C. "Robin" (Briti,;h)-A Single-Scat Cabin :\[onoplane. From "Flight," 
:\lay 30, 19"9· 

The Fairey lli.F (llritish)-A General-Purpose Biplane. From a circular issued 
hy The Fairey Aviation Company, Limited, England. 

U. S. AIR CORPS, WAR DEPARTMENT 
Chief of the Air Corps .................................... Maj. Gen. James E. Fechet 

Assistant Chiefs of the Air Corps 

Brig. Gen. Frank P. Lahm, commanding Training Center, San Antonio, Tex. 
Brig. Gen. Benjamin D. Foulois, in charge of Training and Operations Division, \Vash­

ington, D. C. 
Brig. Gen. \Villiam E. Gillmore, in charge of Material Division, Dayton, Ohio. 

Organization 
In the office of the Chief of the Air Corps is the Executive Officer, Maj. L. \V. 

Mcintosh, under whom comes the Finance Section, the Buildings and Grounds Section 
and the following Divisions: 
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Training and Operations ))i,·ision in \\'ashington, II. C., under which come the \\'ar 
Plans, Schools, Operations and ~I c•dic:tl ~ectiuns. 

~Iaterial Division at !layton, Ohio, under wluch cume the Expt·rimental En~inec•ring, 
l'rocurement, Ficici Service, l{eJ•air awl ~laint<·n:u1<·e, Admiui~tratwn atul lnclustrial \\'ar 
Plans Sections. 

Infonn:ttion I>ivision 'vhil·h i.s CfJlltpo~t·(l of tht~ lntt·llit-:t·nct-•, Prt•ss Relations, l'uhlica­
tions and l'lwtogr:tJihic Sections. This lli,·isi<>n is locatt·cl in \\"a,hington, II. C. 

Personnel I.Jivision, which is in \\'ashington, ll. C., and is cumpost·cl of the Com· 
missioned, Enlisted and Hc:serve Sections. 

InsJ•cction Division, which is in \\'ashington, II. <"., under whkh •·omes the I lc·,·dop· 
ment, Installation, Supen•ision ancl Test Sections. 

Officers on Duty in Washington 
F. Truhee D:l\•ison ..•.....•.••.•.....••...•...•..•• Assistant St·cn·tary of \\'ar 
~[aj. Gen. James E. Fechet ....•........................ <"hicf of tht• Atr l"orps 
Brig. Gen. \Villiarn E. Gillmore ....•••......... Assibtant Chief of the Air l'orps 

Colonels-Clarence C. Cuh·er1 L. ~r. Hathaway. 
Lieutenant Colonels-A. <;. l·isher, Hoy C. Kirtlan•l, H. 11. Younl{. 
~[ajors-Frank ~r. ,\nclrcws, J. Y. Chi~um, J. B. Brooks, H. C. )la,·icbon. ~r. F. 

Davis, Jl. C. Emmons, ){. A. Hale, II. \\'. llarrns, II. ~1. lliek:un, A. F. llohlcy, ll. John· 
son, B. 0. Jones, J. \V. Jones, F. Kennedy, 1{. F. Long: .. :rc, I. Longanc·cker, f:. I.. 
~lartin, ). C. l\·lcflonnell, J. T. ~le=-:anh·y, L. \V. l\lclntosh, T. lle\\'. ~filling, E. L. 
=-:aiclen, D. B. Kctherwood, C. \V. Hussell, L. ~r. Field. 

Captains-E. E. Adler, C. B. B. Buhh, E. Clark, J. J. lh•\·ery, II. A. llinger, I. C. 
Eaker, \V. E. Farthing. \\'. J. Flood, \V. II. Hale, T. \V. Haste)', ll. II. lloward, F. U'll. 
Hunter, L. B. Jacohs, \V. E. Lynd, 1'. J. ~lathis, ll. l\1. ~lcClellaucl, \V. l· ){eed. 

Lieutenants-C. H. Archer, E. B. Bayley, H. Birnn, llarolcl Jlr:uu, H. I.. Clark, 
]. C. Cluck, H. A. Craig, F. Elhe, ,\, I. Ennis, D. \\". Gooclrieh, J. S. <;ullet, H. A. Hicks, 
B. J-Ioppin, IJ. L. Hutchins, J. B. Jordan, F. Von H. KimlJle, Cuy Kirksey, :\[. S. Lawton, 
N. Lougfcllow, F. l\L l\IcKec, L. J. ~laitlaucl, Vincent J. ~leloy, Louis l\1. l\[errick, 
B. E. l\leyers, ]1, M. l\lyers, L. \V. ~Iiller, C. 1'. !'rime, E. H. !Juesada, \\". A. H. 
Rohcrtson, l\1. Stenseth, L. S. Str:tnathan, C. \\'. Sullivau, J. E. l'pston, 1.. 1'. \\'hittc·n, 
l\L H. Wood. 

Air Corps Posts 
AKRON, Onw-Balloon Production and Inspection. Procurement Section, District Office 

(Chief of the Air CorJis). 1'. 0. <"/o c;oocly<'ar Tire & RulJIJcr Co., Akron, Ohio. 
ARMSTRONG, FT.-(H. llept.). P. (), Honolulu, T. H. Air lll"pot. 
BtGGS FIELD-(Eighth Corps Area). P. 0. Ft. Bliss, Tex. lutc•rmecliate Landing Field. 
BoLLING FIELD-( Chief of the Air Corps). 1'. 0. Anaeostia, I I. C. Air Corps Deta("h· 

mcnt. Flying Field. 
BoSTON Alt<I'ORT-(First Corps Area). P. 0. Boston, Mass. Corps Area IIq. Flight. 

Intermediate Landing Field. Reserve Flying. Reserve Airdrome. 
BoWMAN FIELD-(Fifth Corps Area). l'. 0. Jeffersontown, Ky. Intermediate Landiug 

Field. Reserve Airdrome. 
BRISTOL, PA.-(Chicf of the Air Corps). P. 0. Bristol, l'a. Air Corps Representati\"t'. 

Keystone Aircraft Corp. 
BROOKS FrELD-(Chicf of the Air Corps). P. 0. San Antonio, Tex. I Ith School Group 

Hq. 46th School Sq. 62d Service Sq. s•st, 52<1 School Sqs. -'Oth Photo SL"'<.". 
Flying Cadet Detachment. School of Aviation Medicine. Primary Flying School. 
Border Patrol Station. Airdrome. Intermediate Landing Field. 

BuFFALO, N. Y.-(Chicf of the Air Corps). 1'. 0. 398 Ellicott Square. Buffalo, N. Y. 
Procurement Planning Representative. Air Corps Representative. Curtis AeroJ•Iaiw 
& Motor Corp. 

BuRGESS FrELD-(Chief of the Air Corps). P. 0. Uniontown, Pa. Intermediate Landing 
Field. 

CHANUTE FrELD--(Chief of the Air Corps). P. 0. Uantoul, Ill. Technical School. 
School Troops. Air Corps Band. 

CmCAGO, In.-(Chief of the Air Corps). P. 0. r8rg \V. Pershing Uoad, Chicago, Ill. 
Procurement Planning Uepresentative. 

CLARK FrELD--(P. Dept.). P. 0. Camp Stotsenhurg, P. I. Jrd Pursuit Sq. 
CLARK, FT.-(Eighth Corps Area). P 0. Brackettville, Tex. Airdrome. Intermediate 

Landing Field. 
CLOVER FrELD--(Ninth Corps Area). P. 0. Santa Monica, Cal. Intermediate Lanrling 

Field, Reserve Airdrome. 
CRISSY FIELD--(Ninth Corps Area). P. 0. Presidio of San Francisco, Cal. gist Ohs. Sq. 

xsth Photo Sec. 
CRoCKETT, FT.-(Eighth Corps Area). P. 0. Galveston, Tex. 1-lq. 3rd Attack Group, 8th, 

goth Attack Sqs. 6oth Service Sq. 
CROOK, FT.-(Seventh Corps Area). P. 0. Ft. Crook, Neb. Corps Area Hq. Flight. 

Intermediate Landing Field. Reserve Flying. 
CUMBERLAND LANDING FIELD-(Chief of the Air Corps). P. 0. Cumberland, Md. Inter­

mediate Landing Field. 
DETROIT, Mrcu.-(Chief of the Air Corps). P. 0. 8o2 Farwell Building. Detroit, Mich. 

Procurement Planning Representative. 
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F lyi n J.; F ield fo r Hq t h O h;:. ~ q .. :'-l d . :'\ a t. G u a rd . 

l .oRnsni·Rr.- ( Ei !( hth Co rps :\rca\ . 1'. Lonls hur •. :'\. :'of. Air I rome. l ntc rmedi:t te 
l .a ndi n !( F ic ici. 

l .nv rc F1 >: o.n- ( E ig hth Co rps A rca ) . P . 0 . Dallas , T ex. Tllt c rm cd i:t lc L and in g- F ie ld. 
L t'I<E FI ELn- (1 1. ll ..: pt. ). I' . 0. H o n o lulu. T . H. H I] . ;; th o rnp os •t • G ro up. 41h Ob;: . 

~ q. ..:J<I. 7 ~ d Hnmh. Sqs. Gsth :--; t: rv il.:c..· . q. 1 1th Photo St:c. A er ial Co:1st D efen se. 
L l: S KEX :\ IIJI' ORT- ( Fif th Co rps Area ) . P. 0 . Cinc inu :1 1i, O hi o S t a ti o n C) . A ird ro m e. 

l nt L" rl ll L"d ia t t: r .:l.I Hiing Field. 1 \ e ~~.: n· c A ird rom e. 
~~ . I :<H•>' II. FT.- ( Ei g h th Co rps :\rca ) . l' . 0 . F t. :'.fclni os h, Tc·x . lnt cr rn ed ia tc L :l nd "n g­

Fi c lol. 
:\ L\I·tC II F IELD (C hi ef o f th e 

IJ th ~ c hoo l (; r oup llq . 
;; .ph S c hoo l ~q s . F lyin !( 

:\ I A!<F o\, CA,II'- (l~ i ).: hth Co rps 
in ).: F i..: ld. 

Air Co r ps ) . P. Ri,·c r ;: ick. a l. Prim a ry Flying S c hoo l. 
70 1h S e r v ice S q. ~JC I Pho to S L·~ . ·17th Schoo l S q. SJ <I. 
l" a d c~ D etac hm e nt. 
Ar c:-. ) . r . 0 . :'\f :t rf:t. T ex . ~-\ irdro m t:. Int crm ecli :1 tc L a nd. 

:'-[ """ " " '-'- FI ELn- (S c ,·c nth Co rps :\ r eal. P. 0 . Ft. Riley. Kan . 16t h O bs . Sq. 
Ph oto S t:c . 

\l,,X\\"EL L FI EL n- (Fourth Co rps Arc :-~ ) . P. 0 . \fo nt !!"o m..:ry. A la. ::2d O bs . S (]. (less 
dc~:t c hm cnl ;:u Ft. ltra).!" g- ) . .11h Ph o to S ec. 

\llllll i.ICTo \\" :< .-\ 11< I> EI'OT- (C hi d of th e Air Corps ) . P. 0 . :'.lidrllct own , Pa . .H ep::t ir :111d 
Stipply D epo t. Fly in !-!" Fi..:lol . 

:\II T<' II EL FIEI.Il- (Scco n rl Co rps :\rca ) . P. 0. i\fit ch c l Field. L. T.. N . Y. Hq . 9 th O bs . 
<;--n np. Rth. 1.p h l'h o to S ec . IS! , 51h. 991h O h:< . ~q s . G 1SI S c n ·icc S q. 

i\ Ew Y o RK- ( C hi ef of th e A ir Corps ) . P . 0 .. 19 \V lnt c h~ll S t .. :\'cw Yo d .: . N. Y 
J)i s tn t.: t Pro pe rl y and ~urvcy OHiccr. l>1 stn ct Office Pr ot.: ut e m c nt S ec ti o n (n f3tcnal 
J)i v is.o n ) . Procurt: m cnt" Planning l~ c.: pr es e nLltive. 

:--.; ICII OLs . (""" ''- (!'. ll c pt .). P. 0. i\faricahan , Hi z~ l, P. I. Hq . 4t h Co mposit e G r oup. 
Mi tlr ~crvice Sq. (oth P hoto Sec. ::Sth llo mb. S q. P hilippin e Air Depot. ~ d 
Ohs . S q. 

:\n!I Tn N F 1E1.n- (Fif1h Cor ps A r ea). P. 0. Co lumbus, O hi o. Corps A r ea H q. Fli ght. 
lnt c.: rm edi at e Landing- Fie ld . Res e rv e A irdr o m e . 

OFF UTT FI ELn- (Scventh Co rps Area ) . 1'. 0 . Ft. C rook , l\ eb. Corps Area Hq. Fli ght 
lnt ennc cli :1 te Landin g- Field. Res l.! rve Flying. 

l'o·:,\I.,ON FIELn- (1\inth Co rps Area ). J'. 0 . Va ncouv er, \ Vas lr. Intermed iate Landing 
Fielol. 

1'1111.1.1 1'5 FI ELO- P. 0. :\hcrdcen !'ro ving Grou nd, i\fd. D el . 49t h Hom b. Sq. 
i ' ITTSIJ IJ Rld l AIH I'OHT- ( Third Corps Area). P . 0. Pitt s burgh, Pa . A irpo rt. Inte r mediate 

Landin g F'idcl. Rese rv e Airdront e . 
I'OI'E FIELD- (Founh Corps Area) . 1'. 0. Ft. Bragg, N . C. Det. 22d Obs . Sq . Flyin g 

Fi e ld. 
Pos T FI ELn- P. 0. Ft. S ill , Ok lahoma . 
RI CIIAJ<I>S F!ELD- ( Scvc ntlr Corps Area ) . 

Field. H es e rve A irdro m e. ( Pn rt of 

88th Obs. Sq. 1s t Ba lloo n Co. Fly1n g F 1e ld. 
P. 0 . Kansa s City, Mo . Intel "m ed 1:1 te L::~nding 
Kansa s C ity :Muni ci pal A irport.) 
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RocKWEI. L FrELD- ( hi cf of th e Air Co rps) . P . . Ho k wc ll F ield , oro rndo. ':~1. ' u pply 
a n d Repair D e pot. Fl yin ~; F ie ld . 7th llo rnh. Cro up H q . r rt h llo mh . ·q . 95 th Pur­
suit Sq. 

Ross F l ELD- ( N inth 'o rps ,\r e::t ) . 1'. () . A rca rl i:r . C~ l. IJ e t. 9 1" 1 (Jhs . ." q . I n t erm cd i:ll c 
Landing Field. 

SALT LAKE 'nY- Mnni ip:d \irpo n. 1'. 0 . s~ lt Lak e Ci t y , l ' ra h. ( F rm c rly \\ 'oocl w a r I 
F ie ld .) Hcse rv e Airdrom e. 

SAN ANTONIO A rn J)~;,.o -r- (C h i cf of th • Air Co rps) . 1'. 0 . 1Junc:1 n F ield , . :1 11 Ant o n io, 
T ex. Supp ly :r nd Re pair ll epo t. 

SAr<D P o r NT- ( N inth Co rps Are:1) . 1'. Se:J ttle , \\ ' a , h. l n t e r m .:d ia t c L a n ding F ield. 
Rese rv e Aird ro m e. 

SAN FRA NC ISCO- ( ' hi d o f th e Air o rps) . 1' . 0 . Roo m 6.:: .; E x ha n ~e ll loc k , 369 P in e 
.·t., Sa n Franci s-c o . Ca l. P roc urc m ~ nt P l::u tnin g: Rc prc c n t;Hi vt.: . 

S ANTA M o r< t CA- ( C hi d of tit· Ai r Co q r) . P. 0 . "·!3 5 \\ ' il s hr rc lll\' d ., S a rll a M o ni :1 . 
C:1 l. Di s trict l'rocure rn ent ()ITi c . Pro du rio n :Ilana • · r. Air 'o rps Rc p r cs cn ta t i ,·c 
Douglas A irc raft Co . 

S CHOEN FlELn- ( Fifth 'orps Area ) . L'. 0 . Ft. IJ e nj ami n l la r r i on , I n ti . I n t · rm cd ia t c 
L a ntlin g Fie ld . Hesc rvc Ai rdrom e. 

S COTT F IELD- ( Chid of the Ai r Co rps) . 1'. 0 . S co tt F ie ld , ll c ll .,· ill e . Il l. tlr , 91h A i r -
ship Cos. 2 1s t . irship (;roup 1-l q. :- r s t l' lt oto S t.:c . -'·Ph Ai r sh ip : c rv ic c.: Co . 
lla ll oo n and A irs hip S c hoo l. Air I> ·po t. Fl y in g Fi e ld . 

S E,\TTL E- (Chicf of th e Ai r Co rps ) . 1'. 0 ., Cfo ll o.: rn g Airpl a n e Co. , c; eo rge rown S ta t io n, 
Seattl e, \ •Va sil . J)i stri ct l...Jrocu r cmcn t Office . Air Corps I ~ L' IJI" t.: S t.:ll l :l l! vc lJ oc.: i n t; .-\ 1r· 
plan e Co . 

SELFRIDGE FtELD- ( S ixth Co rps i\ rea ) . P. 0 . i\fr. C lcrr re n. , :lf ic h . ll q . rs t l'urs u it G ro up. 
57t h S e rvi ce Sq. 17t h, 27tlr , 9 -Ith Pu r~u i t Sqs . Flyin g Fi e ld. s rh Ph o to Se . 
rst h Obse r va tion Sq . 

. · HEHIDAN , FT. - (Six th Co rps A r ea ) . 1'. 0 . Ft. .' h c ridan, 111. Co rps Ar·e :> ll q. Fli g ht. 
Intermediate Landing Fic:ld . 

Tucso r< - (Eig hth Co rps Area ). 1'. 0. Tu cso n . Ari z. Airdro rn c. l nt e rrned iatc L:>ndin g 
F ie ld . 

\ VHEELER F I ELD- (H. D ept. ) . P. 0. S c hofrcld ll:>rra c ks , ll o n o lulu , T. H . rSth Purs uit 
G ro up. 6 th, 19 th Purs uit S qs . Fl y in g Fi e ld. . 

\ Vn rc wr F IELI>- (Chief o f the A rr Corps ) . 1'. 0. Dayton, O hi o . i\f a r.;ri c l Divis ion. 
E N G I NEER I N G S c Hooz .. - Exvc..:rim c nt a l Eng in c t.: rin g: S ecti on. J'rocure lll t.: nt Pl an nin g . 

H cprese n tat ive- R cpair a nd .\l a in t c nan ce Sec ti o n . In dus t ria l \\ 'a r Pl a n s . Fi e ld 
Ser vic e Sect ion P r oc urement Secti on. 
Special Service Schools- \dv::tnc cd Flying S c hoo l, Kelly Fi e ld , Tex .; l'rim:~ry F ly ­

in g Sc hoo l, Brooks Field, Tex. ; Primary Flyin g S c ho o l, .\ l a r ·h Field, Ca l.; T:> c t ica l 
Sc hoo l, Lan g ley Field. H am pto n , Va. ; Tec lrni ca l S c hoo l, C hanulc Field, Jb nt o ul, !II.; 
Engin ee rin g Schoo l, \ 'V ri g ht: Fie ld , Day ton , O hi o ; S c hoo l o f ,\ via ti o n M edi cin e . Hrouks 
Fi e ld, Sa n Antonio, T ex.; lla ll oo n a nd Ai r s hip Sc hoo l, Sco tt Field , l k ll evi l lt:, ]II. 

Materiel Division 
Wright Field, D ay ton, Ohio 

B ri g. Gen. Ben j a min D. Foul o is , C h ie f of Divi s ion 
Executive ... . .. . .. .. . . .. . ... . .. .. .. . .. . . ......... Maj. }:~ cob E. Fick e l 
Ass is t a nt Ex ecut ive ................... . . . ..... . . . . .\faj . L. A. L:~wson 
Co mma nding OITiccr a nd Chi ef of Adm ini s trati o n . . .. ~ f aj. Les lie MacDi ll 
Chief E n gin ee ring .... . . . .. . ..... . ....... . ........ Maj. C. \ V . H owa rd 
Chief Procu r e m ent .... .. .. . . . .... ... . . .... ... . . . . Ma j . Les lie i\facDi ll 
Ch ief Field Service .... . ..... . .•.. • .. .. . .. ........ ~1 a j . H a ro ld S . lV!artin 
C hi e f Maintenance ...... . ......... . ............... L ieut. C. S. J o h nso n 
C hi ef Indus tri a l \Va r P la n s .. . .... . .... ... .. . .. . .. Maj. \ V. H. C rom 
C hi ef Finance Budget . .... ...... . . ... ...... . . . . ... Mr. C. E. O rto n 
Assistant Commandant Air Corps Engineering Sc hoo l . . Capt. E. P . Sorenson 
Adjutant .. . .... .... .. .... ... .. ......... . . .. .. . ... Li eut. L. A . Lawson 
Finance Officer .......... . ... .... . ..... . . ......... Capt. G. \ •V. Cooke 
F li g ht Surgeon .. .. .. .. .. . ........................ Capt. E. G. Reinartz 
Quartermaster . . ... . ....... .. .... . ... . . . .. . . ...... Lieut. E . Hostette r 
Co nst ructin g Quartermaster ........ . . . . . • .. .. . . ... Capt. L. Do te n 
Signa l Officer ... . ...... . .. .. .. ........ ......... . . Cap t . A. H . Thi esse n 
Station S uppl y Officer .. .... . .... ........ . ........ Capt. A. M. Drake 
Engineer Co rps Representative .... . . .. . ...... . . . .. Li eut. G. C. Hill 
Ordn ance Corps Representative ...... .. . ....... .... Capt . C. F. Hofs t e tt e r 
S ignal Corps R ep resentative ..... . .... ........... . . Capt . P. S. Edwards 
Navy Corps Representative ..... . . .. ..... . ........ Lt. Co mdr. G. R. 'Fairlamb 

Air Corps National Guard Units 
ror st Obs. Sq. & Photo S ec. , Mass. Na t'! Gd ... Bos ton A irpo rt, Boston , Mass. 
ro2d Obs . Sq. & Photo S ec., N. Y. Nat'! Gd ... Miller F ie ld, Staten Island, N. Y. 
1o3d Obs. Sq., Penna. Nat'! Gd . . . ............ P hilade lphi a , Pa. 
104th Obs. Sq. & Photo Sec. , Md. Nat' ! Gd . . . Logan Fi e ld, Ba lt imore, Mel. 
ros th Obs. Sq. & P hoto Sec., T enn. Nat' I Gd .. McConnell F ie ld, Nas hville, T enn. 
to6th Obs. Sq. & Photo Sec., Ala. Nat'! Gel ... Robe rts Field, Birmingham, Ala. 
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l•>;th Obs. Sq. & Photo S«., ~lich. :-;at'l Gd •• Route 9, Box 45J• Detroit, Mich. 
'"8th Obs. ~•I·• Illinois :-;at'! Gd ••• , ••• , ••••• Chicago. Ill. 
tn•;th Ohs. ~'I· & Photo Sec., ~linn. :-;at'! Gd. Cbamb.:rlain-\\'old Field, St. Paul, ~[inn. 
• 1 ••th Obs. ~·I· & l'hoto Sec., ~lo. ,;at'! Gd.,. Anglum Field, St. Louis, ~lo. 
1111h Oh~. ~'I· & Photo SK., T.:x. :-;at'l Gd .•• Ellington Ftcld, Houston, Tex. 
11.:th llhs. ~'I·· Ohio :-;at'l Gd ............... Cic•·dand, Ohio 
ttJth Oh~. S•J· & l'hoto Sec., Ind. :-;at'l Gd ••• Indianapolis, Ind. 
1 15th llh,... Sq. & l'hoto SK., Cal. :-;at'l Gd ••• l..os Angel.:s Airport, Griffith Park, Cal. 
llbth Ohs. S<J. & l'hoto Sec., \\'ash. :O.:at'l Gel. l'arkwat.:r A•·iation Field, Spokane, \\'ash. 
1 18th Obs. S•t· & l'hoto Sec., Conn. ,;at'! Gd •• :\lunicipal Airdrome, Hartford, Conn. 
l.:uth Obs. Sq. & l'hoto Sec .. Colo. ,;at'! Gd •• Lowry Fieltl, llcnn:r, Colo. 
15-tth Oh<;. Sq., Arkansas :O.:at'l Gd ••.•••••••• l.ittlc J{ock, Ark. 

Corps Area and Department Air Offices 
Ftr~t Curps Area ••.•••••••••••.••.••••••••••••• Amty Base, South· Boston, :\lass. 
Snun•l ( "orp~ Ar.-a ..•••• , •••••••••••••••• , ••••• (;o,·crnors Island, N. Y. 
Tht rd I "urps Area .•.••.•••••••••••••••••••••••• Standard Oil Bldg., Baltimore, :\I d. 
Fourth ( "urps Area ...•.••.••••••••.•••••••••••• 0;1kland Cit)' Station, Atlanta, Ga. 
hi1h I·,,.,,, Area •••....•.••.••• , •••••••.•••• ,. Ft. Ha\'l'S, Columbus, Ohio 
~•xth Cuq!s Area ............................... 1819 \ii. Pershing Ro~d. Chicago, Ill. 
!';•·•···nth. l orp< Area .•.••••••••.••.•••.••••••••• Armr lll•lg., Omaha, Neb. 
~•.~:luh 1. orps Area .•..•.•••••• , ••••••••.•••••••. Ft. !?a.m l~ot!ston. Te:o:. C 
. mth l orps Area .............................. l'r.-su.ho ot :-;an FranciSCO, al. 
The l'hihppme I lcJiarlment •••• , .• , •• , . , • , ••• , , • :\I ani Ia, 1'. I. 
Till' llawatian I leJiartment •••••••••••••••••• , •• Ft. Shafter, T. H. 
The !';mama I lcpartment • , ••••• , • , ••• , , ... , , •• ,Quarry llc•ghts, Balboa Heights, C. Z. 

Strength of the Army Air Corps 
llcc. J 1, 19~9 

t'onunissionetl Officers .••.•••••.••.•••••..•••• , ••••••••.••••.. • · • • 
!'tlt(l(•tlt l)fiiccrs ..................................... • · • · · • • · • · ;::. 
l'iluts •••..•.........•.. , , .• , . , •.•.••• , • , • , , • • •• • • . • • • • • • • • • • 958 

Enli<tetl men .••..•.••.•••••..•••••• , • , •••••••••••••••..• • • • • • • • • 
("i\·i1i:ti1S •..••.•••• •• ••..•• • •• ••• • •• •••• .. •• ••• ••• •••••• ••• •• 2,9il 

Air Equipment 
Attack Airplanes ............................... • .. • .. • 
ltotnhartlnh.'nt .:\irJ•lath .. •s ••.••••.•••••••••••• • • • • • • • • • • • 
( )h:"ol'r\":ltinn ~\irplanl.'S ....................... • • • • • • • • • • 
l'tlr~ttit ~\irJ-Ianc:' ................•..•..•..... • · · • • • · · • 
Train in~: Airplanl'S ••.•..••.••.•••••..••.• • · • · • • · • • · • • 
l"ar~o;o ~\iri•l:ltll'S ..........••.•..••.••.•. • • • · · • • · • • · • • • • 

Strength of Air Corps Organized Reserves 
( lflil'""' ... 0 •••••••••••••••••••••••••••••••••••••••••• 

l'ilots anti ( lhservers ..•..•.•..••.••.....•... • · • • • • • • · • • 
:O.:tTMllt-:1< oF l'I\'ILI.\:-< E~II'LO\"t:t:s, l>cc. 31, 1929 ......... . 

Army Flying Time and Distances 

68 
45 

457 
21J 
JJS 
JJ 

5.954 
2,045 
2,971 

1,14J 

II •. a,·ier·t han-air .. , .....•. , .....•..••.. , • , • , . , ..... , .. , ..•. , ••••••• , • 263,381 hours 
l.i~:hter-than-air ......... , ... , ......... , ......... , ....... , .. .. • . .. .. • 2,410 hours 

Tow! tlyin~: time ......... ,,,,, ..... ,, .• , .•. ,.................... 265,791 ho~trs 
:\liks lluwn ............. , ..................... , .•.. , .. , ......... 25,250,145 nules 

No. 

1.20 

30 

ARMY PURCHASES OF AERONAUTICAL EQUIPMENT 

Lighter than air equipment: 

Fiscal Year 1929 

Aircraft 
Types 

Ohsl•rvation Balloons ...... , ............................... · .. · .. · • .$ 

Heavier than air equipment: 
1. Airplanes and Spares: 

l'rimary Training Airplanes ami Spares (\Vright R-790 Engines) • · • ·: · 
Pursuit Airplanes converted from Advanced Training Type (Curtiss 

D-12 Engines) ......................................... ·•· • ·• · · · • 
l~ursu!t A!rplanes and Spares (P&\V R·I340 En~ines) .••.••. • · · · • · • · 
I ursu!t Atrplanes anti Spares (Curtiss D-12 Engmes) ..•••. • · · • · · · · · · 
l'nrsmt ~-\irpla!tcs ami Spares (Curtiss V·I570 Engint;s) ...•. · • · · · · · · • 
Uhservatton Atrplanes and Spares (Curtiss D·t2 Engmes) .••.. • · · • · · · 
Observation Airplanes and Spares (Liberty Engines): ....••• • • • • • • • • • 
Amphibian Airplanes and Spares (Wright V·1-46o Engines) ••• • • • • • • • • 

Cost 

I 31000.00 

1,363,491.7I 

479,047-62 
r, I 67,JJ0.56 

894.329·9" 
628,3 I0.31 
862,421.96 
849,402.96 
425,927-90 



~ 

.\"v . 
10 

10 

l 7 

8 

7 

3 
3 
5 

157 
3(j 
·I U 

4 
IG.J 
78 
J 2 

GS 
106 

~u 

1 0 5 

s 
2 

4 
48 

2 

12 4 0 

I 106 
250 
7 00 

349 ' 
"-'00 

soo 
I 5 
6 
(j 

25 
s 

I JO O 

No . 
I 

s 
90 
2 1 

40 
2 

33 
10 

9 
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H o mh a rdm c..: nt .-\ irpl:tn c~ :t nd S pa rc.:~- .\J ud t:l H-.! Curti!'- ., <: \ ·· •s;-o En -
g in ...: s) ..... . ....... . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Bornba rdm t.: nt :\irpl :tth.: :-- :and . ·p:tn.: .... - .\l ofkl I .. H-7 ( 1\ · \\ ' 1{ -J CJ!)O E n 
g in es) .. . ....... . .. . ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

H o m bard lll t.: llt .:\irplan t: . :ttHI Sparc~ - .\lod e 1 l ~lt. 6 ( \ \ 'ri J: ht H-17511 En -
~in r.: s ) . . . . ... . .. . . . ... . .... . . . . ... . ... . .... ......... .. ...... .. . . 

a r g o Airpl a n es :lllcl ~pare' - .\l ode ! l" -.v \ (1 1'&\\" \\"a, p J·:u · i uo: : 
7 \\"r ig ht !{· 975 En g in e, ) ..... ........... ... . ....... . .. . .. . . ... . . 

C::~ rgo Ai r p la n ·s and Spares- .\l odcl C-; .·\ (1 l 'c\\" H· I .j .; u En gi n e ; 
6 \\ "r ig ht H-975 En g in es ) . . ......... .. ... . ... . .... . .. ... . ... . . . 

Ohsc r v::~tio n A irplan e- .\l od c l (J- .: J ... . . .. .. . . . . ........ . ..... . 
\I o ran c-Sau lnt c r At rtJI :ttlt: . . . . ............... . ..•.. . . . • . . . • •. ..• . . . . 

Pursuit Ai rpl:lnes ( 'urt i ~s ll - 164 0 En .- iH cs) . .... .. .. . . .. ... . ... . . . . . 
( hsc rvati o n Airplanes ( ' nni ~s V - 157 0 En gi n e .,) .. . . ... . .... .. . . . .. . . 
Observ::~t i o n A ir pl a n co ( 1\'\: \\ " I < · I J~ u Eu g in ·,) .... .. . .. ... ... . . .. • . • . 
Si ko rs ky Alllph d >ion .. . ..... . ........... .... ..... •.. . . • ... . ....•... 
llc H av ill a nd ~\l o t h ......... . . .. . .. ... .. .......... • . . . .• ..... . . .. . . • 
Vou ght Co r,::~ i r . . ...... . ...•..... • .. •.. • ......... • ..... . ... .. .. .•.. 

2. En g ines: 
'urti ss U - 12 En g in e s . ......... . . ... . . . . . . .. .. . .. .... (~t.·t · . \ ir p !:1r1t: ... ) 

C urti ss V -1 57 0 En g in es ....... .. . . o • • •• o • • • • • • • • • ••• • 

C urti ss <;v. , 5 70 En g in e !'t . . . .. . ... . ... . . . . . o • • • •• •• • • • 

C urti ss H - 1 6 40 l~ n g i II eS . ... .•.. • .. ...•. . . . .• . •. . 
\ Vr ig ht H-790 ,\ E ng in es ... . ...... • . ... •.. • ..•. • ..•.. 
\\' ri g ht 1< ·975 Eng in eo ...... . ... . . . ..... . . . • .. ..•. . .. 
\\"r ig ht V-q6o J·: n ;; in es .... . ........ .. . .. .... .. ..... . 
\\rrig ht l<-17 50 l ~r1 ~ ir1 eS .. ... ........ . .. .... ..... . ... . 
Pratt & \\ "!Jitn e y l< -1 J .Jo J::n g ill,·s ..... .. •. . .... . .. . . . • 
l' ratt & \\"hitn cy R- 1690 En g in e., . . .. .. .. ... . ... .. ... . 
Libe rty E 11 g in es Heco ncliti o n cd . . . ...... . ... . 
(T h e s e e ng in es arc initial c.: quip111vn t fur a hO\' L' :t irpb n t.· :-. ) 

~~:::~; ~~ ~~6~~ 0E!f~i7,i~ ~~ ~ ::: : :::: : :::::: :: : ::: : :: :: : ::::: ::: ::: ::::: : 
Pra tt & \Vhitn ey Ji . I .J .JO En gi ncs ..... . . . . .. ... . . ... .. .. . . . . . . .... .. 
Wri g ht 1<·975 E n g in es . ........ . .. . .... . . .. , .. . . . .... . ... . , .. .. ... . . 
\ Va rn e r 11 0 H .. P. Air- coo lt.·d En g in e;-; ........ .. 0 •••• •• ••••• • •••••• 

Li!Je rt y E ng in es Helll od ele rl . . ....... .. .•.. • . .. . .•. .. .• .. ..• . •... . . . 

3. Miscellaneou s : 
f.Ja rac h u te s ... .. .. . .... . . . . . .. . . .. .. . . .. .. .. ..... .. .. . .. . . . . . .. . . . 
vVinte r F ly in g S uit s .... ........ .. . .. •.......•. . • ..•. . .. ... •... .. 
Sun 1111 er l; l y i1t g' S!Jit !-- ... . .. . .. 0 •• ••• • •••••••• •• •• • •••• • ••••• 

l')a irs Gol-{glcs . . .. ...... .. .. 0 •• •••• • ••• • •• •• • •••• 0 ••• • •••••• • • 0 ... . .. 

S urntn e r J·l c llll t: l ~ . . .. . .. . ... 0 ••••••• •• ••• •• • •••• •••••• ••• ••• 0 • 0 • 0 •• 

.f\ v ia to rs Ja c ket s . . ...... 0 • • •••• ••• • •••••• •••• • ••••••• • • • •••• • • 0 • • •• 

Cam e ra s , Type K-J :\ .....•. .. . .. .. .. . . . ... . . ... . . . .. ... .. . . .. . .. ... 
Ph o togr ' IJ>hi c Out.lit s ... . . . .. ... . ... . .. . .. . . .. . . . .. .. . .. . . ... . . . . . . . 
(;'"' Ca rrl cr·a s . . ..... ...... . . .. . . . .... . . .. 0 • • • •• •••• • 0 • • • • • • ••• •• • • • 

Bo mb Si~,; ht s , T y pe C-3 . . ...... ........ . ..... .. . .... .... .. ... . . .. • . 
!lomb S ig ht s , T ype L - 1 ...... . ......... .. .. .. .. ... ... . . .. . . . .. . .. . . 
S e ts S te el Hack e d Bea rin gs for L.ihc rt y 'En g in es ............. . .. .... . . 
(;o ve rnrn e nt -furni s hed L:quipm cnt for futur e a irp!;tll e :-' . .. .... . . .. ... .. . 
Ai rpl a n e Equipment an d A cce!-'so ri c s . . .... . . . ............... . . . . .. . . 
P owe r P lant Equipmt.:nt a nd Acce ssor ies . ........ . ... ... . ... . ... . . . . 
Ph otographi c Eq uipm ent ... ...... . .. . .. .. . .... . . .... .. .. . . . • .. . .. . .. 
A. rn1an1 e11t E quipn1 ent. ... ... . .. .. . .. ..... .. . . . ....... . .. . . . . . 0 ••••• 

i\ 1 isce llan eou s ... . ..... . . . .. .. .. .... . ......... . .. .. .. . .. . .. • . . .. ... 
Tra ns p0r tat ion a n rl C ratin g- fo r Overseas S hipn1 e11 t ... . . .. ...... .•... . 

I , 0 I t, , J ; J .()5 

5:-;:U, lf)H.I) I 

_;I ; , cJ• J.JO 
~S . Jtl ft,th• 

; . . ::. uu.uo 
~J . OI J.o; 

J) . sun uo 
IJJ , .l ()•' . IO 

~J .Ot6 . oo 
."J . C)(I o...

0 
.. ; ..! 

TJ . Ittu.oo 

I , I (! .=i • !() '?·( '~ 
J~U . f.J t i ;,.JJ 
.; t )J . /~ ..! . I ::0 

~tt J , () OO . oU 

:; 0 6 ,0CI I ,5 ;" 
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AIRPLANES DELIVERED TO U. S. ARMY IN 1929 
Fi sca l Year 

Ty j>e alld Mode l Cnnt ra cto r 
Bomba rdm e nt, i\lodel B-2 ........ . .. ... . .. .. .. C urti ss Aeroplan e & :'lf o to r Co. , Inc . 
·n om ha rdme nt, i\lode l L ll-7 .. ....... • .. . . . . .... K eys to n e Ai rc ra f t Co rporati o n 
Tra ining, Mod el I'T- JA . ... ... ... . ........ .. ... Co nso l idato:d Aircraft Co rpo r a ti o n 
O bservatio n , i\1 ori e l 0- 2l·I. ... . .. . . . . ... . . .. . .. . The I lo ug las Compan y 
Obse rvat io n, Model 0 -2 K ... .... . .. . . . . .. .. . .. T h e Uo n g la s Company 
Ca r go, i\T od e! C-3A ... . . ... . ... .. .. .. . . ... .. . . S tout ;\!eta ! A i rpl:tn e Compan y 
Purs uit, i\J od e ! ]'. 1 C . . ......... . . ... . ...... ... C urti ss Aeroplan e & M oto r Co., l n c. 
Obse r vation, i\Torl e l 0- z H (fo r N ationa l Guard ). Th e Dougla s Co n1pa n y Pursuit, l\fodel P - 1::! ...... .. . ................. . l loeing- Airplane Company 
Pursuit, l\fode l Xi' - I 2· A ... .. ... . ....... . ...... Boeing Airpl a n e Compan y 
O bse rvati o n, Model 0- 19 . . . .. • .. . . . . .... . ... . . Th 01nas l\1 o r se A inTa ft Comp;II JY 



I 
.-\PPEXDIX 

-'"•'· T~·t·· ""'' .\lt•d.-1 Conlra.-tor 
4 llh,cn·ation. ~locld (l . .:JI ( ior Xatinnal (;uartl). The llon!(la3 Company 

l"ar..:o, ~loold F-In·..\ (1'-~l ..................•• Fokkt•r ,\ircraft Corporation 
« 11.-cn·auon, ~IOtld fl-~~ ....••.••.......•..••• Chane,• \'ought Corporation 
Fl"·.: Aiq•l:uw ..•............................• Fairchild Airplane ~lig. Co. 

__!.__!'ur•mt \ 'l"'r ................................• Thomas ~lor"" Aircraft Compan}' 

BUREAU OF AERONAUTICS. NAVY DEPARTMENT 
Chid of llur.·au .........................••.•....... !{car Admiral \\"illiam A. :\loffctt 
'''"'lant t"lut·i oi lhll<"·"'· • . . . . . . . . . ....................•.••.•. Comdr. J. H. Towers 

Organization 
Tht• fnllnwin~o: tli\"isions a,,i,t in carrym~: on tlw dutic;; of the llur..-au of Aeronautics: 

.\•lmuu•tratJOn ....•..•.........•.....•.••.....•..•..•..•....•. Comtlr. A. H. \,ra)· 
Fman•·•al ..................................................... l"om<lr. E. A. Cobey 
l'l.ou" . . . . . . . . . . . . . . . . . . . . ................................... ( 'omdr. R. K. Turner 
Fli..:ht .....................................................•. Lt. Comrlr. H. II. Cecil 
:O.Iat•·nal ...................................................... Comdr. S. :\1. Kraus 

Naval Air Stations 
Pens:ocola, Fl"·• Tr.oining-··('ommantlant, Rc:or Admiral A. \\', :\larshall; Captain oi 

tlu· Y:orol, Cornolr. E. ll. :O.Ic\\"hort~r. 
San Diego, Cru., Fln·t Jla,e-··Commantling Officer, Capt. F. R. :\lcCrary; 1-:xccuti\"c 

I Hliccr. Lt. Corn•lr. E. \\'. !'!•cnct·r. 
H:ompton Roads, v,.., Flt•ct B;t>c-Commanding Officer. Capt. E. ]. King; Executh·e 

IHliccr, Lt. l'omtlr. II. T. Bartlett. 
Lakehurst, N. J., Lightt·r-than·Air-Commanding Otlict•r, Comdr. :'.1. R. Pierce; 

Ext•cut 1\"C Oiliccr. l.t. ( 'om•lr. F. C. :\lcl"ortl. 
Pe:orl H:orbor, T. H., Flt•ct ll;oH~l'ommanding Officer, C<•mdr. \'. D. llerb;tcr; 

Ext·cnti\"e Oilic<"r. Lieut. ~- B. Stadth-r. 
Coco Solo, C. Z., Flt•t•t Base-Commanding Oflict•r, Comdr. ,\, D. Bernhard; Execu· 

li\"e Oflict•r, Lit·ut. I. D. Al'"i". 
An:ocosth, D. c:. Exp•·rim~·ntal-l"ommandin!( Offic..-r, Comdr. A. H. llou!':las; Exccu­

li\'l• Ollie<·r, Lieut. I. I. Clark. 
Rock,.w:oy, L. 1.: N. Y., ::O.:a,·al A'"ialion Rest.'n·e l'nit-Commanding Officer, Lieut. 

L. "'· ~lochu,;. 
Se:ottle, Wash., Xaval Air Station-Commandin~t Oincer, Lt. Comdr. J, D. l'rice. 
Gre:ot Lakes, Ill., X.A.I{.l'.-l'ommamling Officer, Li..-ut. John :\1. llo,kin,, 
Squ:ontum, Mass., ::0.:."\.R.l'.-Commanding Ofliccr, l.it•ut. G. C. llaeberlc. 

Aircraft Squadrons 
Aircr:oft Sqlmdrons, Scouting Fleet-Commamlt•r, Capt. J, ]. Halligan; :-;enior Aide, 

Lt. l'om•lr. II. C. \\'ick. 
llh,;cn·ation !'qua•lron Two--!'qnadron Commantkr, Lt. Conttlr. II. C. Frazer. 
!:'coutin~-: l'lan..- Squa<lron Fi,·e-Squa.lron l"ommantl,·r, Lh·~1t. :\1. '3-· Brownin~:. 
:-;couting l'lane S•tua<lron :-;ix-Sqna<lron l'onunantkr, Lt. ~ omdr. l. G. Halpine. 
!'cnutin~-: l'lant· Squatlron Se,·..-n-Squatlron Commander, Loeut. J, D. Lowry. 
Torp..-•ln an<l Bomhing !'qu:ulron Xin.·-Squa<lron CnmnWIHkr, C'omrlr. E. \\". Todd. 
l'atrol !'quadron Ei~-:ht-Squatlron l'ommamh·r, Lt. Comdr. A. l. Price. 
l'tility !'quadrnn Two-Squa<lron Cummamh-r, Lt. Comdr. J. F. :\!oloney. 

. l· .. !'. :->._ ll'r·i!lllt ("J',•n•lerl ( FlaJ.(o'hipl-l'ommandin~-: Oflicer, Ca11t. R. F. Zogbaum; 
l·.xccull\'t." llflu·,·r, Lt. l'omdr. ( ;, ll. :\I urray. 

U. !'. !'. Patoka-l'nmmanding Offic,·r, Capt. A. Claude. t;. ~- ~- !falldf'iJ:.•'I" (Ten<lt:rl-Cnm!namlit~g Offic.cr, Li,•ut~ A. H_. Dorsey. 
l . S. S. T,·al ( 1..-ot<krl-l onnnamhng Officer, Ltt•ut. J. 1•. :.\!cl arthy. 
Aircraft Squ:odrons, Battle Fleet-l'ommander, lh·ar Admiral H. \". Butler; !'cnior 

Ai<lc, Capt. K. \\'hiting. 
• Ohsen•ation ~quad ron Three-Squatlron C'onun;ntth•r, Lieut. J. \,, Farrell. 
Oh,ervation !->quarlron Four-Squadron Commander, Lt. Conulr. (~ail :\!or!':an. 
Ohsen·ation Squadron Five-Squadron Comma1ttlcr, Lt. Comrlr. A. R. Simpson. 
Fighting Plane Squarlron One-Squadron Commander, Lt. Comdr. J. B. Kneip. 
Fighting Plane Squadron Two-Squadron C'ommam!t-r, Lt. Comdr. F. \\". Xcil;on. 
Fighting Plane S<tuadron Three-Squadron Commander, Lt. Comdr. S. P. Ginder. 
Li~-:ht Bomhing ~quadron One-Squadron Commander, Lt. Comdr. J, H. Campman. 
Light Homhing ~qnadron Two-Squadron Commander, Lt. Comdr. H. :\!. :'.lullinnix. 

_Torpedo anrl Bombing Squa<lron One-Squadron Commander, Lt. Comdr. A. C. 
:.\ld•all. 

Torpedo and Homhing Squa<lron Two-Squarlron Commander, Lt. Comdr. A. E. 
:\I ontgomery. 

Scouting Plane• ~•tuatlron Onc-Squa<lron ("onunan•lt·r, Lt. Comdr. IT. H. Sallada. 
~cont!ng Plane Squadron Two-Squadron Commamlt•r, I.t. Comdr. D. C. \\"at~ott. 
SeoutlllJ.: l'lan..- ~quadron Thr..-e-Squadron Commattth-r, Lt. C'omtlr. G. S. (;ill..-,pic. 
ScoutinJ.( Plan..- Squa<lron Four-Squatlron Commander, Lieut. \\'. C. Alli,on. 
Patrol Squadron Se\·en-Squadron Commanrkr, Lt. Comdr. G. R,, Fairlamb. 

*Temporarily attached to Aircraft Squadrons, Scouting Fleet. 



566 AIRCRAFT !: EAR BOOK 

U tilit y S CJuadro n Onc-SCJuadro n Com m a n de r, Lt. Co m d r. J. H . iro n . 
· . S. S . S arntoqn (Ai r c ra ft Ca rri e r ) (Fla g hip ) - Comm :111d in g Office r, :-t p t. F . ) . 

Horn e ; Ex ec u t i,· e Office r, Co mdr. A . . R .:a rl. 
U . S. S. L cx i11 gto 11 (Airc r a ft . ' :-t rri e r ) - o n1111 ct nd in g fTi c r , :t pt. f" . D . fl e rricn ; 

Exec utiv e O ffi c e r , Co mdr. J. H . H oov · r. 
U . S . S . L a 11 g l cy (Airc r.1ft Ca rri <: r ) - Conun a ndin g Offi ce r , :tp t. \. ll. o ok ; 

E xec ut ive O ffi ce r, Lt. ' o mdr. i\ [. A . Mit e h c r. 
U. S . . Aroost ook (Tc nd c r) - Co mm :llld ing O ffi ce r , Comdr. \ V. G . h i lei ; E x cc u t i,•c 

O ffi ce r, Lt . Comdr. Hoy Pf:t ff . 
U. S. S . Ga u11 c l (Te nd e 1·) - Co mm a nd in g O ffi ce r , Li e ut. \ V. E. T a r butto n . 
Aircraft Squa drons, Asiatic Flcet-Conlln ~ ndc r, Co m d r . A. L . Br is to l. 
T o rped o a nd B o m bin g P lan e S CJuad r o n F i\' C- q na d ro n Co mm a nd e r , L t. o m dr. H . •. 

Parr. 
S couti n g Sq u adro n E ig h t- S quad r o n Comm a nd e r , Lt. o rn d r. Ralph \\ ' yma n . 

Airship 
U. S . S . L os //Hgc /cs- Comm a n d in g O ffi ce r, Lt . Co mdr. 1£ . V. \\' ilc y ; Ex ec ut i,·c 

O ffi c e r, Lt . Comdr. n. J. Rod ge r s. 
Hi ):;i d A irship Training and E x pe rim e nt a l . CJU adro n-Com m:t ndi n ~; Offi ce r , L t. o md r. 

C. E . H osc n da hl. 

Aviation Duty Other Than Department Stations and Squadrons 
N a va l T o rpedo Station, Newpo rt, H. T. - Li cut. P . E. Rosw a ll. 
Na va l A ircraft F ac to r y, U . S. ! 'av y Ya rd, P hil ad e lph ia , Pa.- 1\fanag c r, Com dr. R. n. 

\ Vcyc rhach c r; C hi e f Eng in ee r, Lt. Comdr. D o n a ld R oyce ( CC) . 
Na val A ir D e ta il , Dahlg re n, V a. - O ffi ce r -in -C ha rgc , Li e ut. J. J . B a ll e n t in e . 
Aviation M echani cs ' Schoo l, N a va l Trainin g S tat ion, Grea t L a kes , 111. - Li c u t. 

A. B . And e rson. 
Aid e to A ss is tant . ec r e ta r y of th e Nav y (Air ) , N a vy D e pa rtm e nt, \V:L hin g to n , 

D. C.-Lt. Comdr. R. P . llfo lt c n . 
Bureau of Na vi gat ion, N avy D epa rtm e nt , \ Va s hin g to n , D . C .- Lt. Co mdr. \\ ' . Cape · 

hart. 
Hydrogra phic O ffic e, N a vy D e partm ent, \ Va s hin g to n, D. C.- Li e ut. (j g ) J.P. \ V. \ ' e s t. 
B ureau of O rdna nce , Na vy D e pa rtm e nt, \ Vashin g ton, D . C. - L ic ut. F. I. Entwis tl e . 
Bur eau of En g-in ee rin g , Navy D e pa rtm e nt, \ Va shington, D . C. - Li c ut. H . C. Hood. 
Aid e to C -in-C, U. S. Fl ee t , S ta ff- Lt. Co mdr. C. T. Durg in. 
Aide to C-in-C, B a ttl e Fl ee t, S ta ff- Comdr. E . E . \Vil so n . 
Office of Naval Ope rations , Nav y D e par tm ent, \ Vas hin g ton, D. C .- Lt. Co mdr. \ V. K. 

H a rrill (Boa r d of I ns pec t ion and S urvey) ; Lt . Comd r. R. E. D av iso n ( O pe ra ti o n s ) ; 
L ie ut. R. P. Mc Co nn ell (Fl ee t Tra tntn g) . 

PILOTS 
Strength of Naval Aviation in 1929 

Navy: 
Comm iss ion ed Office rs . .... . .. .. ..... . .. . ....... . ..... . .. , ........ . ...... . 
\ .Yarrant O ffice rs . ..... . .. ... . .. .. . . . . . . .. ... . .. ....... .. . .. ... .. ... . .•.... 
En li s ted lVI e n ........................... , . , ..... ... . . .. . , . , ......... . . ... . 

M a.t·ine Corps: 
Commiss ion ed Office rs ....... . ... .. .. . . . . . .... . . ... .. ... . ... ...... .. ... . . •. 
\Va rra nt O ffi ce rs ... ... . ... . .. . , .... . ....... , . ..... .. .... , ....... , .... , , . . 
En li s t ed l\1e n . .. . . ... . . . . . .. . ... .... ... .. . .. . ....... . . .. .. . . . ... . . ... . .. . 

498 
2 2 

17 3 

693 

6 o 
2 

2 3 

NoN -PILOTs- Inc lud es s tud ents , obse r ve rs , g round pe r so nn e l, e tc. 85 

Navy: 

~~i:[~5cl 'i1'c',{ ·:::::: :::::: ::: : ::::: :::::::::::::::: ::: :: :::::: ::::: ::: :: : : 1 t .~~~ 

M arine Corps : 
I I ,792 

Office r s 
Enli s ted '11'e't{ . ::::: ::: :: ::::::: ::::::::::: : :::: :::: ::::: :: : : :::: :::::: : ::: 

1,032 
T OTALS 

Navy Pilots ..... . . ..... . . ... . ............ , . , .. • . , ............. , , ..• •. , . . • 693 
Marine Corps Pi lots . . ..... . .......... , ...................•••......•.. , • . . . 85 

778 
Navy non-pilot personne l . . . . ............. , ..•.....•................ , •. , •.. . I I,792 
Marine Corps n on-pilot person n e l .. .. . .. .... . ... .......... . . ......... . .....• 1,032 

I 2,824 
GRAND ToTAL, Navy a nd Marine Corps .•.. , ••... . ..... • ..... . ..•.••......... I3,60 2 



APPENDIX 

Number of Naval Airplanes in Service 
11)::?9 

Fighting Planes • • • . • • • • • • • • . . . . . . . . . . • • • . • . . . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 164 
Obsen·ation Plane~ • • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • • • • • • • • • • • • • • • • • 195 
Torpedo and llon1hinJ: ) 11 1ant""' ..................................................... zto 
I' at ~o! and ~couting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . • • • • • • • • • . • • • • • • • • • • • • • • • • 7 
Tranung •••.•••••.••...••..•..................•...•••••.•••••••••••••••••••••• 160 

Total 

Types and Nurr.ber of Planes, U. S. Marine Corps 
19.29 

Fighting !'lanes .••....••.••..•.•..•..••...••••..••.•••.•••••••.•••••••••• • • • • • • 
Ohsen·ation 

·F:~f~1n~n:1 • ~~~~~:t:·~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Total •.............................•..........•.....•...•.•.•.••••••••••••• 

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 
1929 

~~rnft ~n 

.z8 
57 
6 

93 

IOJ 

Fighting Planes •••••.••••••••••••••••••••••••••••••••••••••••••••• $1,103,968.oo 
Obsen·ation Planes •••.••••••..•••••••••••••••••••••••••••••••••••• "•494.~;-S.oo 
Patrol and Scouting Planes .•••••••••••••••••••••••••••••••••••••••. :r,2z8,6o8.oo 
Torpedo and Bombing Planes...................................... 6t8,tt8.oo 
Amlmlancc Planes . . • • . • . . • . . . . . • • • . • • • . • • . • • . • . . • • • • • . . . . . • . . • . • • 36,ooo.oo 
Training Planes . . . . • • • . • . • . . • • . • . • • • • . • • . • • • • . • • • • • • • • • • • • . • • • • • • • 904,11t.oo 
~pares .••..••.••••.••.•...••.•...•••.••••••••.•••••••••••••••••••• 1,846,188.oo 

t6t 

'35 
s.:6 

4;:: 

Total •...•.••.••.••••••••••••••.•••••••••••••••••••••••••••••• $9,2J1,4::t.oo 

Engines 
\Vright "\\'hirlwind" •••.•••••••••••••••••••••••••••••••••••••••.• S 666,666.oo 
\\'right "C)•clonc" • • • • . . • • • • • • • • . . • • • • • • • • . • . • . . • . . . • • • • • • • • • . • . • • • 843,491.oo 
Pratt & \\'hitncy "\\'asps" ..•.•.•••.•.••••••••••••••••••••••.••••••• J,46z,g:r6.oo 
Pratt & \Vhitncy "Hornet"......................................... .:85,711).00 
Curtiss "Challenger" • • . • • • . • • . . • . . • • • • • • • • • • • • • • • • • . • • • • . . . • • • . . • . 6,8oo.oo 
"Jupiter" (E. \V. Bliss Co.)........................................ tS,ooo.oo 
"Jupiter \"II" (Bristol A. C. Co.)................................... 9,ooo.oo 
~pares ..•....••.••.•..•••.••....•....•.•.•.•..•.........•......... t,J-'4,I5o.oo 

Total ......................................................... $6,6t6,7s::.oo 

Airplanes Delivered to U. S. Navy in 1929 
Numbl'r 

/.lode/ Delivered Contractor 
F4B-1 . . . • • . . • • • . . • • • • • • • • 29 • , ••••••••••••••••• Boeing Airplane Co. 
FSC-4 . . • . • • . . • . . • . . • . . . • . 37 .•••••.•••••••••••. Curtiss Aeroplane and l\[otor Co. 
XFJ·r . . . • • . • • • • • • • • • . • • • • • ...•••• , •..•• , •••. llcrliner-Joyee Aircraft Co. 
Bristol Bulldog • . • • • • . • . • . • .......... , ...... , Bristol Airplane Co. 
OL·S . • . . • • • • • • . • • • • • . • • • • 20 ....• , • , , •••••••••• Locning Aeronautical Eng. Corp. 
02U·2 .. .. .. .. .. .. • • .. .. • • 37 ................... Chance Vought Corp. 
0:JU·3 .. . .. • • .. • • .. .. .. • .. So ................... Chance Vought Corp. 
O:rU-4 • • • .. .. .. .. .. .. • • • .. 42 ......... , ......... Chance Vought Corp. 
XOK-1 .. .. .. .. • .. .. .. .. • • 1 ................... Keystone Aircraft Corp. 
XOJ·I • • • • • • • • • • • • • . • • . • . 1 •....•••••• , .•••••• Berliner· Joyce Aircraft Co. 
PS-2 • • • • • • • • • • • • • . • . • • • • • 2 . • • . • • • • . . • • • • • • • • • Sikorsky Aircraft 1\Ifg. Co. 
PS-3 • . . . • • • • • . • • . . . • . • . • • 4 •..••.. , .•••...•••• Sikorsky Aircraft l\Ifg. Co. 
PM· I • • • • • • • • • • • • • • . • . • . • 30 ...••.• , •.••...•••• Glenn L. l\Iartin Co. 
PJl\l-1 • . • • • • • • • • . • • • . • • • • 9 ••••••••• , •••••• , •• Glenn L. l\Iartin Co. 
XP:Jl\[-1 .. .. . .. .. .. • .. • • • • .. ................. Glenn L. l\fartin Co. 
T A·:r •••••••.••.••••••••• , .••. , •..•••••.••.•• Atlantic Aircraft Corp. 
JR-2 • • • . • • . • • • • • . • • . . • • • • 2 , . • . . • • . . • • . • • • . • • • Ford Airplane Co. 
JR-3 • • • • • • • • • • • • • • • • • • • • • 1 •••..•••••••••.•••• Ford Airplane Co. 
TG-1 • • • • • • • • • • • • • • • . • • • • • 18 ••••••••.•.•••••••• Great Lakes Aircraft Corp. 
XT6l\l-1 .. .. .. .. .. .. • .. • .. .. ................. Glenn L. l\fartin Co. 
XHL . • . • • • • • . . • . • . . • • . • • • 2 ••••••••••••••••••• Loening Aeronautical Eng. Corp. 
NK-1 .. .. .. • • .. . .. • .. .. .. • 16 ................... Keystone Aircraft Corp. 
NY-2 • • . • • . . . • • • . • . • . . . • • . 25 .••....•...•••..... Consolidated Aircraft Corp. 
NY-I .. .. • .. .. .. .. .. .. .. .. 6I ................... Consolidated Aircraft Corp. 
XN3Y-1 • . • • • • • • . . • • • • . • • • . •••••..•......•.• , Consolidated Aircraft Corp. 

Total •• • • • • • • • • • • • • • • • 423 

ft 
1 
I 
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Aircraft Engines Delivered to U. S. Navy m 1929 

t1l ode / 
1V um1J c r 

D cl i-;;a c d 
1~·7 60 ... . ..... ..•. . .. .. .. 
H -790 . .... . . . • . . .. .. 
1~· 540 . . ..... .• . . .. . .... • . 
R- 9 75 .... .•. . • .. . .. . . .... 
1{·17 so . .. . .• . . . . • . .. ..... 
R-1 9 20 . . .... . . . .. . .... . . . 
R-1 340 .. . . .. • . • . . •. . . .... 
1{-1 690 .. . ......... . . . .. . . 
!~-1 86o . .. .. . . ... . . .. . . . . . 
f{- 6oo ... .... .. ... ... . ·. · · 
Jupit e r ...........•.... . .. 
J upit c r V ll . .. ........... . 

3 
161 

3 
~-1 

I .32 
.3 

s~6 
Jli 

T o t a l . . . . . . . . . . . . . . . . . 9 o o 

( ·o n: r11 t t o r 

\\ ' r i ·h r \ c ro n :-t ut ical Corp. 
\\ ' r ig h t :\ cro n :lllt ica l Corp. 
\\ 'ri •ht : \ c r o n a ut i al C or p . 
\\"ri •Ill \ ~ ro n :-t uri cal C orp. 
\\" ri g ht : \ c r on a ur i al C o rp . 
\\ 'ri g ltt :\ c r o n :wt ica l C o r p. 
l 'r:nt c \\ "h iu r..: y :\ irc r af t Co. 
l' r :-t ll , . \\"hir n ·y A irc raft C o . 
l' r:-att i...: ' \\ ' lt i t n e y . \ 1r c raft ( 'o. 
C nrr i;s A e r o p la n e and .\l oror Co. 
E. \\ ' . !II i's ·u . 
l lri ~ tul . \i r pl :~ n c C o . 

AIRCRAFT APPROPRIATIONS, UNITED STAT E S 

T otal 

19 22-23 Army ..... ... . . $ ' z ,89s, ooo 
N avy ... ... ... . 1.,, 683 .590 
A ir Ma il .... . . . I ,90 0 , 0 f 0 
1 ·.A.C.A .... . . . . ...! 1 o, ono $.: ? ,688 ,590 

19 2 3- 24 Army .... . • .. • . 1 2 ,4 26 ,oon 
N avy ...... ... . q, 647 ,174 
A ir Mai l . . .... . I ,_:; 00 ,000 
N .A.C.A . ... . . . . 283,000 28,8 s6, r 74 

I 924-2 5 Army ....... . . . 
:N avy ......... . 

14, 11 J, O.lJ- 80 
I 5 , I 5 0,000 

Air Ma il .. . . .. • 
N .A.C.A .. . . .. . . 

:! ,7 so, ooo 
4 7 0 , 000 3~ .4 8 3, 043-8o 

19 2 5- 2 6 Army ...... .. . . 14,7 00 , 000 * 
Na vy .. . . . . .. . . 14,790 ,000 t 
Air Ma il .. ... . . z,8 r o,ooot t 
N.A .C .A . .. . . . . . 5.14, 0 00 .) 2,624 , 0 00 

1926- 2 7 A rm y ...... .. .. I .),050,000 
N avy .... ..... . 
Air Mai l .. . . .. . 

r8,sos,z88 
z,6s o,o oo tt 

N .A. C .A .... . . . . 5 1.), 000 36, 7 I 8 , 288 *'' 
19 2 7- 28 Army ........ .. 20,JC)6,300 

N avy .... . .... . ::!0 , r oo ,ooo 
N.A .C.A ...... . . 
Co mm e rce .. .. . . 

SIJ, OOO 
3.791 ,s oo 44, 78 7 ,Boo 

19 28 - 29 Army .... . . ... . 24,848,5 62 ( I ) 
Navy . . . . . .. . . . 32,1 8 9,5 60 ( 2) 
N .A.C.A .. .. ... . Goo ,ooo 
Comm e rce .... . . 4 ,36 ' ,S;;o 61,999.97 2 

r 9 29- 30 A rmy . .. . .. . .. . 34.690,785 
N avy ....... . . . 3 I , 430 ,0 00 ( 2 ) 
N .A.C.A . ..... . . I , 292,200 
Co mme rc e 6,4 r 6,6 zo 7 3 ,8zC) ,6os 

( 1 )A nd cont ract author izat ion of $s, ooo ,ooo . 
( z )A nd con tract au th o ri zatio n of $ ro ,ooo,ooo . 

lu c rra sc o t· 
!J cc rcnsc 1\' c ! 

- $6.JO_:i 1 0 00 
+ 1, 2 7 0 ,1 5 9 

+ Gs o .n o o 
+ 1 o,noo - ,' .1, 3·17, 8 ·1 I 

- .16 g .o o o 
- .>(, , ,11 6 

- ._;oo,ooo 
+ i 3 , 000 -83~ . -P 6 

+ 1, 687.0-1.1- 80 
+ s o z,8~6 

+ I 1 2 .)0,00 0 

+ rO; ,o o o 
+ s:>6 ,9 s6 . ~o 
- 360,000 
- I .)0,0 0 0 

-t- G.;, ooo 
+ JSO , OOO 

+ J ,/1 5,288 
- 1 6o,oo o 
-2 1 ,0 0 0 + J ,88.1,zss 

+5, 346.3 00 
+ I, S94,7 12 

+ r o , ..:rg , ,=:;r z 
+4 .45 2 . ~ 6~ 

+ 1 z ,n8g,s6o 
+8 7, 000 

+S 70, J SO 
+9,84::! , 2::! ,3 

- 7 59,s6o 
+6gz,z oo 

+2,054,770 

,... Plus $z ,rs o ,ooo "contract author izat io n s" for add iti ona l purchases of a ircraft. 
tPius $4 , IO o ,ooo "contract authorization s" for additional purc hases of airct-aft. 

·t:· .r.· p ]us $6 ,zso,ooo "contract aut horizat ions" for add iti ona l purcha s es of a irc r aft. 
ttFor the contract A ir Ma il Se rvice $soo,ooo was approp ri ated for· r 9 26 and 

$z,ooo,ooo was a ll owed for 19 2 7. 
+S how s a tnount of in c r ea s e. 
- Show s amount of decrease. 

Nate- Budget es timates for the fi sca l year I 9.JO·JI recommend ed fo r th e Army, $JS,· 
8 23,473; Nav y, $3 2, zJo,ooo (and contract author izat io n for $ 1o,ooo,ooo) ; N ational 1\dvi sory 
Cotnm it tee for Ae ronautics , $I,J2 I, ooo ; a nd D epartrn e nt of Co mnHTce, $8,925 ,830. Total 
es tirnated amount, $78,JOO ,J OJ . 



.-\PPE~DIX 

ORDERS OF FEDERAL RADIO COMMISSION AFFECTING 
AIR TRANSPORT 

FEDERAL RADIO COMMISSION 

Washington, D. C. 

~CI't. 9. 19~9-
l'Jioll motion •lnly m;ule, seco11<leol an<! carrieol the following order wa" adopted: 
It .~ppearm.: that r•·pre,cntati•·e, of the a•·iation tran>JIOrl comt•anie< ami agencie• 

ha\'t" ronferrc•l w11h nwmher~ oi the Conuni;,ion and responsihle officiab of the Arm•·, 
~a\")", I lcj•artnwnt of Commerce ami Bur.·au oi ~ta111lanls, to the enol that a >Uitahl~. 
•·runo>~nh·a an•l comprt•h.,n,i•·e plan ior the ra.lio re<tuir<'ments of a•·iation be adopted, and 

. It aJ•Jwa~m.: that all oi the r.·pr.·;o:ntati\'es of ,-.~i•l companit•:- and a.:o:ncio:,. and offi. 
nal• uf tht· t oo\'t•rnmt·nt h'"'" •·an·fully con,oidcr<"<l and apl'rO\'t•<l ,uch a plan, and 

It further aJIJll·arin.: that ,oai•l t•lan pro•·id.-, for an <"Cml<lmical aud scientific u,., of 
tlu· frt·•-IUf'nci,· .. in~·nh·ctl, in the.• J•uhlic inh.·r~·~t. con\·c..·nic.~ncc..· :uul tll'C~~sity, now, tht.·rcfort•, 
actiu.: tmoh·r =-"•·ction 4 (c) of the Haoliu Act uf 19-': as amt'll<ll'<l, 

. It " onl,•re•l that said J>lan bt• atloptt"(l hy tht• Commb<ion to he iollowe•l in the 
clt.·~•~n:lli•Jtl of frt"CJUcnci.:~ for a\·iation JlllrJKJ.:-e.:=, a~ follows: 

1. To co-onlinatt· tht• usc of radio iacilitic, for the purpo>C of a'·iation and to 
'''CUrt• a maximum of flt·xihility in the u:>e oi thc ~amt•, the l'ommi;:-ion will and it 
ht•rt·hy clnt.."'• rc~cr\"C the frccJucncic.•.:-o now ~c..·t a:"idc..• for u,:o;.c in :u·iation .:'Cr\·icc and, in 
addition, n·scn·e, th<" fr.,qut·nci"s 31 16, 3 14~. and J qS ~olely for thb usc. l. 'pon prop"r 
application of an•· colliJlani"" or a~(.nci.·s maintainin~o:, or proposin~ to maintain, aero· 
nautical >lations, "if the L"omrni,.,ion i• sati,fi<"tl that th<" particular applicant i< •1ualificd 
anol th~t thl' i'<u:~nc". of th<" ~iccn;., ~r lic•:n><"> in <JU•·~tion would sen·c public inl<·r.,':t, 
Coll\'t:lli<"IIC<' or nt·c.,,-,;lty, th<" trt:<JU<"nCit:S w11l he tl<"sl~nat<"d solely for U><" hy all of ~aut 
~tation.; cnrnJlrb.inJ.: a continuou~ !'eric!'", or chain, alon~: a partkular airway. Th ... ~ Corn· 
mi,;,ioul will rt"Cill:llizc nt:w or tliffer.,nt chains from tim<' to tim<' and frc<Juenci<"s will be 
t).,,i.:natt•ol to tlll'm in accorolanc<" with this plan. 

-'· At•ronantical ~lation, lic<"n,ed pursuant to this plan will provid., ad.,quat•· st·rvic.,, 
without •li•criminatinn, for all anti anv aircraft of whah:,•er nature. \\'her" the ;en·ie" 
prc"·iol•·•l hy a chain i, re~-:ularlv u;ed; as di:-tinguislll'd from casual, incidental, or emer· 
I:•'IIC)" U>t', the OWilt'r> of till' aircraft which U"<" SUCh chain or chain~, shall CO•OJlCrat<" 
amon.: thcm>l'i\"t•s :~s to th<" operation, maintcnanct•, operation and liahility of the stations: 
l'ro,·iolt•d, hnwn·•·r, that nothin~o: hero:in will impose upon th<" Commission any authority or 
rc:!'pon!"ihility \\•hah•\"t.•r with reft•fl'llCC to the.- pri\·ate husincs~ ur tra_n~action~ of any Jicen!"(' . 

. l· All frl'qnenci•·s rl'>t·n·col for a\·iation purposes ,.hall he des1gnakd 111 three classes 
as follow,: 

(a l fr<''ltll•nci.,, u<t•tl hv aeronautical or aircraft ,.;lations on a chain or chains for 
cnrnnurnication puqlosl·~. 

(h) fn.·qut•ncic..-~ u~t·•l fnr distrcs:-o, callin~. ancl navigational Sl'f\"ice. 
(c) <'XJil'rinH"ntal frt'fllll'ncil'S which will inclml<" all communication frcqut•ncics other 

th:ut tho:'c in u~t.-. 011 a chain or chains, :til :-.uch e.xpt•rintcntal frequencies shall 
he snhj,•ct to chan~o:e hy the Conunis,.;ion during th•· tl'rm of the lic<"IISC without 
a1h·ance notice or hl•aring. 

·I· Frequl'ncit·s desi~o:natl'd for u,;c II\" acronauti•·al ~lations shall not he used for 
point-tn-pnint ~l·rvicl·: Pro,·idcd hnwl.·,·cr, ·that point-to·point ~er,·ice ntay hl." carrie(! on 
only whcrt• wire lines arc not ~,·ailahle nr where the delay in th~ tran~rni~sion of wire 
tnt·s~af..!l' ... b :--ul·h as tn cre:1te :1 hazarcl to life or property ancl then ~olely for enH·rgency 
t1ll.":--•;!'J.!'l'S :uul for nll•tt.•ornlogical service. .Any licl."'ttscc of )Joi.nt-to-po.int :-.er,picc shall be 
fl'((Uired tn transntit c.:·nter~l'ncy ntc!"sa~cs for the general puhhc rclatutg- to the safc·ty of 
lift· or prnp<"rty. 

5· '1'1_1c Airways Division of the lkparln!ent of ~ommerce has es.tahl_ishcd ~ maskr 
map show111g ( 1) the location of all acronauucal station~, (~~ '!ll na,·•gallonal auls! and 
<.1 l the frcqu••ncil'S which have hccn rksi~nated hy t)1c ( "!llllliSSI~n for usc on part~n~lar 
chains: and all proposed chains (followin~. connect111~. '':1th o.r uul~·pe1!dcnt of cx1st1n~ 
chains) will he rdcrretl to this map, of which the CommiSSIOII Will mamtam an exact copy. 

(i. The initial chains will he •·stahlished as inolicatt•d upon .this !nap in colored lines, 
the colors having the following oksi~-:nations and frertuency des1gnatwns. 

Unin'rsal Air Lint'S 
,\ viation Corporatio11 
Braniff Air Lines 
Ct•ntral Air Lines 
Contin.,ntal Air Lines 
~orthern J\ir Lines 
~nnthern Air Transport 
Tt'xas Air Transport 
l~11lf Air Lillt'S 
Interstate Air Lines 
Cliffonl Ball 
Colonial Air Transport 

.:;,Ono 
;l.-IR-1 

nay aircraft and aeronalltical station 
~ight ain·raft and aeronautical station 

' ·~ 
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{
\\"estern Air Express }3,070 
Standard Air Lines 5,690 

1\fid-Contincnt .l,-1(>0 
\Vest Coast Air Transport H,o15 

{

Transcontinental Air Trans-} 
port 

National Air Transport 2,3-1-1 
Northwest Airways 1,624 
Pitcairn Aviation 
.:'IIaddux Air Lines 

{
Boeing Air Transport } 
l:acitic ~ir Trai~Sport 5,6r.o 
Stout Atr Services 3 1-!, 
Varney Air Lines ' -
=-:ational !'arks Airways 

Point-to-point, aeronautical 
Point-to-point, aeronautical and aircraft and 

aeronautical 
Aircraft and aeronautical ~tation 
!'oint-to-point aeronautical, day only 

I lay, aircraft and aeronautical station 
=-:ight, aircraft ami aeronautical station 

flay, aircraft and aeronautical station 
=-:ight, aircraft and aeronautical station 

Pan .>\nlerican·(;race Airways 8,015 
Pan .Atncrican Airw:tys s,69o 

Point-to-point aeronautical, day only 
Aircraft and aeronautical statton, day only­

also point-to-point aeronautical, night only 
2,66..: =-:avigation 
J,OiO Xight, aircraft and aeronautical station 

The distress, calling and navigational frequencies shall be assigned as follows: 
stations to itinerant airplanes. 278 kc. Calling and working frequency from all ground 

Power not to exceed 1 o watts. 
333 kc. 
375 kc. 

International air calling fre<JUeney. 
Harlio compass. 

500 kc. 
3,Io6 kc. 

s,szs} 
I I ,050 kc. 
16,s8o 

Jntcrnational calling and distress frcrpteucy for ships ancl aircraft over the ~cas. 
National calling frequency for all transport and itinerant airplane~-
Primarily for coastal stations and ships. ]\fay abo he assigned to aircraft 
only for purpose of calling A.V.S. Coastal station from aircraft in flight O\-cr 
the sea. 

~g~} For stations on chains, providing no interference is caused with other 
4 I 4 kc. services. 
420 
457 

4I4 kc., 457 kc.-working Those desiring high frequencies wtll usc those for maritime 
333 kc., soo kc.-calling }For airplanes on sea flights desirin!l intermediate frequeucic~. 

375 kc.-compass calling and workiug. 
7· No aeronautical station will he licensed to usc more than 1 K\V power on frc· 

qucncies of I,ooo kc. and above. 
8. All aeronautical statious will maiutain a watch on such frequencies and for such 

periods as the Airways Division of the Department of Commerce may designate. 
9· For the purpose of the foregoing-, two types of aircraft arc definer!: (a) transport 

airplanes-those commercially transporting persons and/or property and operating reg­
ularly on fixed routes, and (b) itinerant airplanes-all those other than transport or 
government airplanes. An aeronautical station shall be understood as being capable of 
giving: 

( 1) ground-to-plane communication 
(2) point-to-point communication 
(3) distress, calling and navigational service 

10. From time to time after the arloption of this order representatives of the avia­
tion comJJanies and agencies mentioned herein, together with representatives of all avia· 
tion companies or agencies which wish to participate herein, shall confer with member~ 
of the Commission and responsible officials of the Army, Navy, and Department of Com· 
mercc, to the end that this plan may be modified so as to conform with experience in the 
operation thereof and developments in the arts of radio and aeronautics. 

I 1. This order is and shall be construed as a regulation of the Commission, violation 
of which will be cause for revocation as provided by the Radio Act of 1927, as amended. 

* * * 
FEDERAL RADIO COMMISSION 

Washington, D. C. 
Oct. 1, 1929 

The Commission adopted the following amendments to be incorporated with the 
Aviation Plan of Sept. 9, 1929. 

1. That the frequencies 12, 18o and I 2,2 I o kilocycles, designated by the President 
as reserve<! for Government experimental stations, but available for assignment to com­
me~cial companies subject to recall hy the Government upon six months' notice, be made 
available on such temporary basis for emergency aeronautical point-to-point communica· 
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tinns on chain~ clurin~ dayli~ht hours only, provided, howe,·er, applicants desiring the u~e 
of ,oud1 frc<anencic~ can >how b)· rca!'on oi distance to be worked that such irc•au•·ncie~ 
arc rc<tuirc•l. 

. ~· That the channel,, 6,1 ~5 to 6,.po kilocycles inclusive, heretofore de~i~:natc.! for 
a\·1at1on he made a•·ailahlc to all chains for primar)' a~:-ignment to plane-to-ground and 
~:rr•urul-to·plane communication. anrl secondarily for cmcrgenC)' aeronautical point-to-point 

J. That para~raJ•h :-i:oc of the !'eptembcr 9 plan be modified with respect to the 
l:a.t·E chain to rca•l a' follows: 

Jla.n: 
J\\'e•tcrrl .\ir E:ocpre,s 

Sta1ulanl .\ir Lines 
~li<I·Con:inent 

I 
6,350 l'rimarih· for Aircraft and Aeronautical. 

Scconclarily for point-to-point aeronautic~•! 

[\\'est Coa>t ,\ir 

} 

J.o;o Aeronautical and Aircraft 
J,.J6o l'oint·to-point aeronautical 

T 8,015 J n · • · 1 d J ran•port a::,aSo .omt·to-pomt aeron~mtu:a, ay on)' 

.;. That such existing licen.!'es for aeronautical and aircraft stations as do not con· 
form to tl!!' l'lan of September g, and amendments thereto, be so modified as to conform to 
>;u,J plan. 

DIPLOMATIC SERVICE OF THE UNITED STATES 
Army 

l:crlin, l.errnany .•••••••••.• ~faj. George E. A. l{cinhcrg, U. S. A .. Assistant .~lilitary 
Attache for Air; l.errnany, Austria, Czechoslo,•ak1a, Den­
mark, ~ethcrlands, Sweden, Switzerland. 

l'.uis, France .•••.••..••..•. ~laj. Harton K. Yount, t ·. S. A., Assistant :\[ilitary Attache 
for Air; France and Sp;tin. 

London, Engl:uul .•••••••.•. :\faj. Hubert n. Harmon, U. S. A .. Assistant :\lilitary Attache 
for Air; Great Britain. 

nome, Italy .••..•.••.••••.. ~raj. (;c0 rge E. Lo,·ell, U. S. A .. Assistant :\lilitary Attache 
for Air; Jtal)·. 

Navy 
London ..•.•..••.••.••. , •• Lt. Comdr. \\'rn. D. Thomas, Assistant Kava I Attache for 

J\\·iation. (Also accredited to Paris, The Ha!n!e, Berlin, 
Madrid and Lisbon.) , . 

nome •..•••...•...•.•..•.• ConHir. P. l\. L. Dellinger, Assistant l\aval Attache for Av1a· 
tion. 

Xaval Rcprcscntati,·c (J\\·iation), U. S. l'\aval )fission to Brazil, Lt. Comdr. Paul Ca~sard. 
:\"a,·al Rcprcscntati,•c (Aviation), U. S. J'\a,·al Mission to Peru, Lt. Comdr. B. H. \Vyatt. 

DIPLOMATIC SERVICE TO THE UNITED STATES 
Great llritain .............. ,\\'ing Comdr. T. G. Hetherington, C.RE., Air Attache. 
Pen~ ..••.••.••.••...•••••. Col. Jose Urdanivia Gines, Mil[tary .·~t.tachc. • 
:\ft•x1co •.•••••••.•••.••••• Sciior Coronel Don Samuel RoJas, :\[•htary Attache. 
Italy ...•.•••••.•••.•.•.••. Comdr. Sildo Scaroni, Air Attache. . 
Spam ..•..•..•.••.••••..•. l\Iaj. Victoriano Casajus, Royal Spamsh Army, :\Iilitary 

Attache. • 
<;uha .••.....•..•.•..•.•.. Capt. Enrique A. Prieto, l\I[litary A!t.achc. . 
1• ranee ...•....•• , •••..•... Maj. Georges Thenault, Ass1stant l\11htary Attache for Aero· 

nautics. • 
Chile ..•.••.••.••••••••••• Maj. Zorohahel Galcno, l\lilitarr Attache. . 
Japan ....•••.••.••••...••. Col. Hi sao \Vatari, I.J.A., :\Iil1tary Attache. 
Ar~entina •...•..•...•..••• Lt. Col. Angel l\[. Zt.tloaga, l\lilita~y Attache. 
l'olantl •..•..•.••••••••••. }[r. \Vitold \Vankow1cz, Commerc1al Counselor. 

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS 
Co~!PILED nY BuREAU oF FoREIGN AND Do~!Esnc CoMMERCE 

DEPARTMENT oF Co~D!ERCE, \\'AsHINGTON, D. C. 

The follow!ns lists arc prepared for the con\'cnience of American exporters. and ma!lu· 
facturers of atrcraft, parts, accessories, and supplies who w1sh to place mformatton 
regarding their products before aeronautical officials and bureaus abroad. 

ARGENTINA 
Coronel Luis A. Cassinelli, Director del 

Servicio Aeronautica del Ejericto, Min· 
isterio de Guerra, El Palomar F.C.P., 
Buenos Aires. 

Tenicnte-Coronel Jorge B. Crispo, Di· 
rector del Aeronautica Civile, Minis· 
terio de Guerra, El Palomar F.C.P., 
Buenos Aires. I 

II 
jl 
i I 
I i 
i I, 
i ./. 
'' 

~jl. 
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AUSTRALIA 
Lt. Col. I I. C. Brinsme:ul, Controller of 

Civil :\\•iation, I lcpartmcnt of Dcfcn~c, 
:\ldhournc, Australia. 

AUSTRIA 
:\linistcri:tl Councillor llr. Victor \"On 

Krauss, The Fcrlcr:•l ~linistry of Com· 
ntcrcc a11fl T'ransport~Hion, ~cc. .aQ, 
A,·iation Department, 1, Stuhcnring 1., 
Vienna. 

BELGIUM 
~lajor llhanis, Technical llin·ctor of 

~lilitary :\\·iation, ~linistry of ::-.:ational 
I >dense, :!, I{uc ric La l.oi, Brussels. 

c:,•ncral-~lajor V:u1 Cromhruln:<", Chef, 
,A,lrninistr:ation de I' .\eron:nttiquc, ~~in­
istry rlcs l'ostcs ct Telegraphic, llrus· 
scls. 

Captain-Commanrlant, Crahhc snus-chef, 
Administration ric I' .\crnnautiquc ~I in· 
istry rles l'ostcs ct Tclt•graphic, Brus· 
sels. 

BRAZIL 
c:cncral :\lariante, Director ric Aero· 

IWUtica, Escol:1 de Est:ulc ~laior, J{io 
ric Janicro. 

Coronel Othcn ric Olivciria Santos, Com­
manrlantc de Escola ric J\\•iacao ~lili· 
tar, Campo rlos Affonsos, I{io de Ja· 
nciro. 

Contra Almirantc Alvaro ::-.:uncs '"' Car· 
valho, ]Jircctnr (;cner:ll clc Aeronautica, 
;\linisterio ria .:"llarinha, Rio de ]:micro. 

Ca\>itao de ::'liar c' c;uerra Carlos Ah·es 
r c Souza, Commanrlantc ric Escola rJ,. 
Aviacao, Jlha rio c:ovcrnarlor, J{io ric 
Janeiro. 

STATE OF SA.O PAULO (Sao Paulo 
Militia) 

:\I r. ( >rton Hoover, I{ua Atlantica 1 i, 
Siio l'aulo. 

Siio l'aulo State l'olicc Air Service, 
Coronel l'erl ro l>ias de Campos, Com­
manrlante ria Forca l'uhlica, Av. Tira­
dentcs, 13, Siio Paulo. 

BULGARIA 
Director 1'. D. PoJ•kriesteff, Hun·au of 

Aeronautics, Sofia. 

CANADA 
Col. the Hon. J. L. Rolston, l\linistcr 

of :'oi ational Defense, Department of 
Defense, Ottawa, Ontario. 

l\Ir. r:. J. Desharots, Deputy :\linister of 
National I >cfense, Department of 
National Defense, Ottawa, Ontario. 

\V!ng Comdr. L. S. Brearlner, Act­
mg Director Royal C:u~:~rlian Air 
Force, Department of ::-.:ational De­
fense, Ottawa, Ontario. 

\Ving Comrlr. J. L. Conlon, Director 
of Civil c;overnmt·nt Operations. 

::'llr. J. A. \Vilson, J>irector of Civil Avi· 
ation, Department of ;\;ation:d Defense, 
Ottawa, Ontario. 

\Ving Comrlr. E. \V. Stedman, Chief 
Aeronautical Engines, Department of 
Xational Defense, Ottawa, Ontario. 

CHILE 
Col. ~1. ~lcrino. l>irector ,J,. .\,·tacion. 

:\lini>tcrio ric c:uerra, :OOantiago. 
Chid of Xa,·:d A\"iati .. n. l.ui~ .\. l>;u·ila 

E., Capitan de Fr:1gata, \"aiJ•.~rai~u. 

CHINA 
::-.:a\":!1 Air E.•tahli~lunent, :.ramoi, Foo· 

chow, ( "hina. 
Frazar, Fed,·ral, Inc. ~lukd,·n, China, 

with lwad uflice in Ticnr-in ( l"rl:<" 
importer). 

COLOMBIA 
Sr. l~t·noifo, :\Jini~h.·rio 1lt: ( ;tH•rra. Bn· 

go til. 

::'llaj. Henri l'ilidt<Hiy, J<·fe •It- E~cu,·l.l 
:.Jilitar, :.l:ulrirl, llogotii. 

Sr. J osc•lc J,•,us I :arcia. ~I ini-t,·r ,,,. 
Correos y Tdegraphos, llogot:i. 

CUBA 
I >r. Jose Ant.,nio ::'llontah·o, Chief of 

Cornrnnnic:ttion~, llavana. 
.:"llilitary A\"iation: C"apl. :.lanul'l Aro·. 

zarena y J{ey<"'• 11:1\·ana. 
( "onunanrl:111te ( h·i,io C lrt.-ga. lla\":!lla. 
Brig. Jo:-oc St:lni•ley, ~uarez y )Jiaria, 

lla\":ma. 

CZECHOSLOVAKIA 
Fr:.ntisek t:drz:d, .:"llinish:r of Xational 

IJdense. 
J.t. Col. Zrlt•nek Kittler, Chi .. f ;-; .. .._ 

.\<!rni nist rat i ,.c. 
::'llaj. Eng. Julius l'hilip, Chief Technical 

Sec. 
::'llaj. Karel Kulin, Chi,·f SuJH•n·i,ory 

Sec. 
::'llinistry of Xatinnal lh•f,·nse, ul ::-.:arorlni 

C Jlrany, l'ra,.;ue-lluiJt·nee. 
Dr. Frantisselc Spina, ;\linistt·r of l'nh· 

lie \Vurb. 
Chief I ng. V. Houhic, Chief of Tran~· 

portation J>h·ision. 
lng. Zdznko Janak, Chid of A,·iation 

Sec. 
lng. J. Xajhrt, Arlministr:tti,·e St·c. 
In,.;. H. Herounsky, Administrati,·c Sec. 
l>r. lng. Gustav Sticha, Technical Sec. 
J n,.;. F. Stoccs, Technical Sec. 
:\linistry of l'uhlic \\'orks, Prague· 

Smicho\'. 

DENMARK 
Army: Col. J. !'. Koch, A\·iation Corps, 

Krigsministcrict, Copenhagen. 
Xavy: Capt. A. E. V. c;ranrljean, Chief 

Aviation Corps, 1\Iarineministcriet, 
Copenhagen. 

Civil: l\Ir. Knurl Gregersen, Trafikminis· 
tcriet, Copcnh.ag-cn. 

EGYPT 
J>. D. Long, Air Consultant, l\linistry of 

Cornn1unic~Ltions, Cairo. 

ESTHONIA 
Lt. Col. A. Steinberg is in command of 

the Air Force Tallinn. 
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Fl~LA~D 

Puuhu .. tu .. rnini:--terion )n ... int:lurio~.a ... to. 
Tt·knilh•en Toimi,tnn l'aahkko. Kor· 
kt·a•·norenkatu .:1, llt+•in~ki, Finland. 

Lt. Col. \\". \"uori, Chief oi .\ir Force. 
l'urcha""' oi Ryin~: e•auit>ment ma.tc b)· 

t"ul. Kmn !'olin, ("hid, En~:ineerin~o: 
ll,•t•artmcnl, ~lini,tr)· of lleien,c. 

~lr. K. 1{. !"'alo•·in•, l{c:f,·r,·e al ~lini-tr)· 
ui l"onununical•on, an.! l'uhlic \\"ork, 
(Ill char~:e protiO••·•I l"i,·il .-\\·iation 
I h-pt.J. 

FRA~CE 

ln~o:•·nicur c ;eneral .tu I ;enie ~larilimc 
Fortant, J)ir ... ·ctor •lu :-;t."f\'it:c Tt.·chni•auc: 
tit." r .Acronautittuc..·, l'ari.,. 

( ;t.·n .. ·r~•l I )utnt!~nil, I •irt.·ct.:ur ,Jc 1"1\t..•ro­
nauti•lttt· ~ti1itairc, P.1ri~. 

l"aa•ilaine •I•· \"ai;"·au J. J. j. ~- l~">· 
hur•le, llirecteur •le I"At•rort."\Uii<aue 
~laritime, l'aris. 

GREECE 
1 ;,·rwral ~lazar:•ki' llt-ll,·nic ~lini-.try of 

\\"ar, I )ircction nf .-\t.•ronautic,:o;., .:\then:;.. 
Captain llom•·,rica, Hellt-nic ~linisrry oi 

~l:•rin,·, I lir.·ction of Aeronauli<·;, 
Alh<·n;. 

HUNGARY 
l"harh:s \"a:-.;.-1, <'hi,•f, Royal Hunf:arian 

Aerial I lfiice, II, Fo-u, 6, I I, Budapest. 

INDIA 
.-\ir \'i,·,<:\larshal Sir E. L. Ellin~o:ton, 

K. l". B., Royal Air Force, Imperial 
~l'l"fl·tariat, l~aisina, I >clhi. 

JAPAN 
(;cneral ~!on.·, Air !Sen·ice, \\'ar ~!inistry. 
Atlmiral Yamamote, A\·iation Branch, 
~;wy ~linistry. 

~!r. Y;una~o:iya, Comnwrcial A\"iation, 
~lini~try of l"ommunit-ations. 

LATVIA 
Col. llashko, Comman<ler of A,·iation 

Rcginll'nl, Ri~;a. 

Lt. Col. ]akuho\', Chief of ~a\"al .-\\'ia· 
tion, l~iga. 

~!r. Auzins, Tlir<'clor, Post and Tele~o:raph 
llt-pl., ~!inislry of l'ommunieations, 
Higa. 

LITHUANIA 
Capt. (;ustaitis, Assistant Chief of Avia· 

tion, :\linbtry of lkfense, Konto. 

MEXICO 
Brig. (;en. Jose Luis Amezcua, Chid of 

Aviation, ~!exican Army, Valhuena, 
I>. F., l\lexico. 

En~o:ineL'r Juan Guillermo Villasana, Chief, 
Aviation Bureau, Department of Com· 
munications and Public \\'orks, l\lex· 
ico, D. F. 

NETHERLANDS 
1\fr. E. Th. de Veer, Director, Air Navi· 

gation llepartment, Ministry of Puhlic 
\Vorks, The Hague, 

~ETHERLA~D EAST I~DIES 
1.1. Col. lloeksemade C.root, Chief, Army 

A•·ialion )lcpartment, llata•·ia, }a\"a. 
l.t. 1~1 Cl. ]. Oli.-ier, lle)>artmenl dt•r 

~Iarine, \\' dte\·rcden, llata•·ia, ja\"a. 
Group-Comdr. E. A. Brunner, ~a,·al Fl)·· 

ing Station, Jlata,·ia, Ja•·a. 
Capt. \\'. Leendcrts, Department \'an 

Oorlog, t:andoeng, Ja•·a. 

~EW ZEALAND 
~laj. Gen. R. YounJ:, C.eneral Officer 

Commanding ~cw Zealand Air Force, 
\\'cllin~:ton, ~ew Zealand. 

~OR WAY 
Col. (j. C.runer, Chairman, Eprs\"ars· 

deparlementds l.uflart;rad, 1'. 0. Box 
JIJ, Oslo. 

PERSIA 
Col. Ahmed Khan Xakhitche,·an, Chief 

oi A\·iation Bureau, ~!inistry of \\'ar, 
Teheran. 

PERU 
Capitan II. H. l;row, Director A'·iation, 

A neon. 
l.t. Col. K. B. Von Doering, Director of 

~lilitary A,·iation. 

POLAND 
:\lr. \\'itoltl Czap.<ki, Department Di­

r,'Ctor, ~[ini,terstwo Kolei, \\"ar~aw 
(Commercial) . 

Col. l.udomil J{ay~lei, Chief, Aviation 
lleparlment, ~!inistry of \\'ar, \\'arsaw. 

PORTUGAL 
1 ;L'n. Luis Domingu,•s, ln;pector-General 

.ta Aeronautica ~!ilitar, :\[inisterio du 
I itterra, Lishon. 

RUMANIA 
l Uni, (~\!IH .. •ral Rtuh·anu, 

Aenmautic, ~linistcrul 
Hueharcst. 

SALVADOR 

Department 
de Razboi, 

1 lr. l'io Romero Bosque, ~finister of 
\\'ar, ~Iarine ami Aviation, !'ah·ador. 

(;,.n, of Eng-rs. Carlos Carmona, First 
Chid of .-\vial ion, Salva<lor. 

SIAM 
Purchases U. S. ~faterials through The 

International Engineering Co., 250 Park 
An•., ~ew York City. 

(Bureau Aeronautique, Department de 
Gucrre, Bangkok, Siam.) 

SPAIN 
Col. Sr. Don Alfredo Kinddan, ~Iinisterio 

de Ia Guerra, Tc'rcera Scccion J datura 
Superior de Aeronautica, Actamirano 
31, l\ladrid. 

SWEDEN 
Com hat A\·iation: Chief of Air Service, 

(;en. K. A. 11. Ammulson. 
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Civil Aviation: Chief of Air Traffic 
Board, 1\Ir. C. J. Carlbcrg-Undcr·Scc· 
rctary Department of Communications, 
;\lynttorget 2, Stockholm. 

SWITZERLAND 
IJirector of Civil Aviation (Office Aerien 

Federal), Maj. al'E. l\1. G. A. Isler, 
Department des Chemins de Fer, IJati­
ment Nord No. s::, Berne. 

TURKEY 
Ahdul, Halik Hey, Minister of National 

IJefense. 
Fevzi l'asha, Chief of General Staff. 

::\luzzafer l'asha, Chief of Inspectorate 
General of ;\I ilitary A •·iation. 

Eski Chehir, Turkey. 

URUGUAY 
Tenicnte Coronel !>on Ccsareo L. flcrisso, 

IJircctor <le Ia Escuela ;\[ilitar d,• A•·ia· 
cion, Gamino ;\I cndoza, ;\lontc\·id,·o. 

VENEZUELA 
Gen. )osc \~inccntc (;nrncz, 

istcno <lc I ;uerra y ;\I arina, 
<"ul. I lanit•l I.<Jfll'Z Jl,·nri<JII<', 

School of ;\lilitary .r\\•iation, 

El ;\lin· 
("a rae as. 
I hrc·cror 
Carac:1s. 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 
Aero lliyest, ;,;,o \V. 4211<l St., New York, :-.:. Y. 
Aero 11/eclwuics, Experimenter l'uhlbhing t'ompany, .181 Fourth Ave., :\'ew York, :-.:. Y . 
..-Jcrouuutic l~cvic'l.u, National .Acron:nttic .\!'-sociation, !JIO Se\"cntccnth !"t., :\. \\"., 

\Vashington, IJ. C. 
Aerouautical Journal of Commer·ce, Simmons Aeronautical Interests, CllallllJl'r of Cum· 

merce Bldg., Los Angeles, Cal. 
Acrouautical IVorlcl, 1709 \V. 8th St., Los Angeles, Cal. 
Aerouautics, 6oS S. Dearborn St., Chicago, Ill. 
Aircraft Aye, 1016 Baltimore Ave., Kansas City, :\ln. 
AirJ>ort Coustructio11 cwcl llflluarlelllt'lll, 145 S. Spring St., l,os Ang,·lt-s, Cal. 
Airports, Dank of Manhattan llhlg., Flushing, Long Island, :-.:. Y. 
Air Tnwsportatio11, 1265 Broadway, :-o:cw York, :-.:. Y. (\\'el'kly). 
Air Travel News, 1500 Buhl Bldg., IJetroit, ::\lid1. 
Air'Wll)' Aye, .Simmons·Bo_arrlman.l'uh!i~hin!f <'oniJ.'anr, .Jo Chun·h St., :-o:c•w York, X. Y. 
Amerzca11 Avlllta~·, 101 \v. 31st St., :\cw 'I ork, :\. 'I. 
Aviation, 1\fcl;raw·Hill l'uhlishing ComJ>~IIJy, toth A1•e. :uul J(ith St., :-.;,.w York, :-.;, Y. 

(Weekly). 
Aviation and Jlh•cllllllic·s, 1841 Broadway, l\•·w York, X. Y. 
Aviation F.uyinrt•riuy, s~ Vand .. rhilt Ave., :-.;,.,,. York, :-.:. Y. 
llai/y News I<ccurd, Fairchild New' So·n•icc, H E. I,Jth St., l\',•w York, :-.:. Y. (llaily). 
11/ustratecl Air News, f•o.Jo Hollywood 111•·•1., llollywood, Cal. (\\',·ckly 1. 
l'.Jode/ AirJ>lalll' News, ~lacf:ulden lluildin~-:, J<)2G Bro:<dw:•y, Xew York, N. Y. 
J>acijic Airport Nc'ws, 212 Park St., l'ortland, Ore. 
J>acific Fl.w·r, Air \Vorld l'uhli,hing Company, 308 llallwa Bldg., San Fr:u•c·i,co, Cal. 
J>ilot, 524 S. Spring St., l.os Angeles, Cal. 
SouthcnL ".J·vialiuuJ \V. R. C. Sntith f'uiJlishing Company, ( ;r.::1nt Bldg., Atlant.::1, ( ia. 
Sf>urlsiiJall l'ilot, 551 Fifth A\'c'., :-o:ew York, :\'. Y. 
U. S. Air St•n•i,·es, Star lluilding, \\"~.-hin~-:lon, D. C. 
/Vest.·nz Flyiuy, loiS S. Sprin~-: St., Los Angeles, Cal. 

FOREIGN AERONAUTICAL MAGAZINES 
Argentine 

A lllllll'io·Guia clc Ia Aerolttwtica-llucnos 
Aires. /lviacion-lJ r 11 g u a y, 1 og~, 
Buenos Aires. Bolctin de Acrorwutico~ 
Buenos Aires. Uuleti11 c/1'1 Aero·Ciub 
Arycntin,·-Av ... nida de 1\layo, o646, 
lluenos Aires. 

Australia 
Aircraft-Peacock House, 486·490 Bourke 

St., Melbourne. 

Austria 
F/uy-Traungasse, ''• Vienna Hf. Flttq­

::cuy wul ]acht-Frei<lrichstrasse, 3. 
Vienna I. Oes/crn·isdzisdzer 11/otor 
cler F/uy-Joscfstaderstrassc, 87, Vienna 
VII. 

Belgium 
Bulletin cl' Informations dtt S ecretcwiat cl•• 

Pruf•ayaucle Aeronautiquc-9o rue de 
Ia Loi, Brussels. Bulletin du LniJOra· 
loire Aerotechniquc- Rhode Saint· 
Genese·les-Bruxelles. Conqttete cle /'Air 
-16 Rue de Namur, Brussels. 

Brazil 
Ae•·onauticn-151 Avcnida Rio Branca, 

Rio de Janiero. At>iacao-Escola de• 
Aviacao 1\lilitar, Hio de Jani,•ro. 
Aviacao Nt~cio11al-1 10 Avcnitla Hio 
Branca, l{io de J anicro. 

Canada 
Aircraft a11<l Airwavs-Toronto. Ca11n· 

dian Air Rcvi,•w_:_l.ros•·enor at Hay 
St., Toronto. Cauadian /l·viatiou-2 1 o 
Dundas St., \V., Toronto 2. 

Chile 
Auto Y T~tl'ismo-Ddicias, 1171, San· 

tiago. 

China 
Aerouautic,r-Pckin. Yu Pho11y-l'ekin. 

Cuba 
Iii Automovil ct Acrolllllllica-Teni<·n e 

rey, 92, Havana. Revista clcl Trails· 
porte-Ave de Ia Republica, !ls, 
Havana. 



APPEXDIX 575 

Czechoalovakia 
Flugu·~s.·n-Korwiktgasse, ::::, Pr:ajjue. 

I.~U.:-8 l.ucemburska, l'rague X II. 
I.~U.::tri-Tr. :0.1 Focbe, 8, Prague X I I. 
L~ .\lois Aerorsautiqr .. • T,·h,·~osloragu~ 
-Tr. :0.1 Foche, 8, Prague XII 
Ztra:·:,-o·l.~t~C'It·i- Letnaney, Prague: 
Zpra:·;,• J."oj~n.s.!uho-I.etnaney, Prague. 

Denmark 
.\lotor .\land~ns 31agasi~:--::.ct. l'eder· 

straccle, 3-4·36, Copenhagen. 

Finla.nd 
Aao- llmailm·oimen Esikunta, JleJ. 

singfors. 

France 
L'Aeroauto-.p Hue de Ia \'ictorie, Pari;;. 

1.' Acronautrque-ss Quai des Grancl; 
"~u!:ust!ns, !'a~is. /. 'Aer.,thii.·-Js J{ue 
I· ransors, I arrs. l.~s A:lc·s-o~o lluai 
•les Lelestins, Paris. L'Air-s Ru~ de 
l'lsly, l'aris. Bull~ti" d,· Ia Clrambr,· 
Syndical~ d~s lr~duslri,·s At'ror:auliqu,• 
--9 Rue Anatole-de-Ja.Forge, Paris. 
Bull~tiu .d~ Ia Federation Aerouauliqu,• 
/nt.·rllatroual~-1!1 Rue Frant;ois, Pari,. 
IJ_ullt'liu dt' Ia Lrgut' .Aerouaul.iquc dt' 
i·rall<<'--9 Hue )lontargne1 l'arrs. Bul· 
l~·ti" d,· Ia Na~·ig!'tio" Aerrcullt'-; Uue 
~t. Lazare, I arrs g•. Bullt'liu T,·,·h· 
uiqut' du Burt"au ~'t'rilaS-JI Ru<' 
cl'Offemont, Paris. Lt' Documnrl A.'ro· 
nauliquc-6s Faubourg Poissonniere 
Paris 9"· Droit Aericu-4 Hue Tronchet' 
Paris. Eludt'sAeronauliqucs-~8~ llh·d: 
St. Germain, Paris. L' Iudicat.·ur 
Acri,·u-s Rue de l'lsly, Paris. Rc·t•ru• 
d.·s Forces Acri,•un,·s-ss I luai clo•< 
Grands August ins, Paris 6•. La T,·,-J;. 
uiquc Aeroruwliqur-s J{uc de l'bh· 
Paris. La Vic Acricrurc-7 Hue d~ 
)let:-=, Paris. La Vic Mc~ritiml' ,·t 
Aerrt'fiiiC-24 Rue des Ardennes, Paris. 

Germany 
D,.,. Acllcr·--;-Scyffcrstrassc, 66e, Stuttgart. 

Aulomobsl uud Flllgv,•r·kchr-Uhlancl­
str., I 84, Charlottenburg. Autoruobiltt••·lt­
Fiugwdt-Brcitcstr., 8-9, Berlin, C. ~. 
Dcr Dt'utschc Spo•·tpit'gcr-Krausenstr., 
.lS, Berlin, S. \\. 19. F/ugs('ori­
Balmhofsplatz, 8, Berlin, \V. 6z. Jkar11s 
-Luftfahrt-Vcrlag G.m.h.H., Krall· 
se~tstr., ~5, Berlin, S. \V. I9. 11/us· 
tncrtc F/ug-IVocllc-Budclwsterstrasse 
35, Berlin, \V. 62. Luft-Und Kraft· 
fa/u·t-1\Iichaelkirchplatz, I, Berlin, S. 0. 
I6. Luftfa/u·t-Linkstrasse, 38, Berlin, 
\V. 9· Luftschau-Diumcnshof, I7, 
Berlin, \y. 35· Luftwacht-Biumenshof, 
I7, Berhn, \V. 35· L••ftwcg-Biumens· 
h!?f, I7/ Berlin, \V. 35·. Naclu·icl!lt'll 
f11r Lu tfallrcr·-Hadetzktm B e r It n 
S. \V. 48. Zcitschrift fii,: dasgNamlt: 
Luftrccllt-Genthinerstrasse, 38, Berlin 
\V. IO. Zcitsclu·ift fiir Flu(Jtalzuik 
mtd 11'1 otorluftsclu'ffahrt- Olilenburg­
Munich. ' 

Great Britain 
Aer·ial A. B. C.-4 Dike St., Adelphi 

London, \V. C. 2. Aero Field-Suttot; 
Coldfield. Arrop/anc- I75 Picadilly 
London, W. I. Air (Formerly Ai; 

Lt'a(1u~ Bull<tiii)-Astor House, Aid· 
W)·cb, London, \V. C. ~- Air Pilot­
H. :\1. Stationer)" Office, Adastral 
IJ!luse, Kings~•·ay, London, \\'. C. ~. 
AsrL'raft E11glllt't"riug-110 Fenchurcb 
St., London, E. C. 2. Airu•a;ys-IIO·III 
Strand, London. \\'. C. ::. Flij}lst-36 
G~eat Queens St., Kingswa)·, London, 
\\·. C. 2. Journal of tht' Ro\'al Auo­
llautical Socit'l)'-7 Albermarle St., 
London,\\'. 1. IVi•:gs-12·13 Henrietta 
St., London, \\'. C. 2. 

Hunea.ry 
A:·iatil:ai Erlcsito-Lonyay tllca, 36 

Budapest I X. Magyar Aero S::o:•,·ts,•g..:_ 
l.ongyai utca, 36, Budapest IX. 

Italy 
.·t .. rollauti,·a- Via Gcsu, 6, :\lilan. 

L'A.,rolo"Cilica-\"ia delle Coppdl.,, 3~. 
Rome, I~o. L'Aia d'ltalia-Via 1.. 
Scttala, 2::, Milan. Atti dt'II'AssoC'ia· 
::io11e ltalia11a di Acrolccllica-\'ia delle 
Coppellc, Ss, Home. L'A::ia::io11c-Via 
del Tritone, 183. Rome. Bolh•ttir:o 
dt'll' Avia::ione Cit:ile c del Traffi,·o 
At"rt·o-\'ia della 1\lcrcede, 9, Rome!. 
II Dirillo Aero11autico- Via della 
Sorofa, 29, Rome. La Ga::.·tta 
d,·II'A:•ia::iollt"-\'ia Petrarca, 4, Milan. 
J\"cl Cicio-Corso Porta ::'\uo••a, I9, 
Milan. Noti::iario Tu11ico di At'rO· 
llautica-Via Agostina Depretis, 45A, 
Rome. Rass<glla ,\farittima Ac•ro· 
11aulica Illustrala-\'ia Ulisse S<•ni, :;, 
Rome. Rc~tdico11ti T.-c~tici-:\linistero 
dell Acronautica, Home. Riz•ista A.·ro· 
11autica-\'ia Agostino Dcprctis, 45A, 
Rome. La Via A::::ura-~8 Via Cuina, 
Xaples. Lc Vit· ddi'Aria-Via Piacenza, 
6, Rome. 

Japan 
lliko Shollcu-::'\ippon Hiko Kenkyukai, 

:1\o. I Hatchobori 2, chome ::'\ihonbashi· 
ku, Tokyo. Hikokai-Xippon Hiko Ken· 
kyukai, No. I Hatchobori 2, chome 
N ihonbashi-ku, Tokyo. Jour11al of t/z,• 
Acrol!autical Rt·scar·ch !llstitui•·-Tokyo 
Imperial Unh·ersity, Tokyo. 1\aga­
kucl•islsiki-% Sankyo Dldg., )!tiro. 
machi, Nihonbashi-ku, Tokyo. Kai/zo­
Tcikoku Hiko Kyokai, No. I Yuraku­
dw, )[arunouchi, Tokyo. Kodomo No 
Ka17ak11-Kodomo no Kagakusha, 1·19 
Xishiki-cho, Kandaku, Tokyo. Kok11 
Jillo-Rikugun Koku Hombu, Haya· 
busa·cho, Kojimachi-ku, Tokyo. Koku 
Kiji-Rikugun Koku Hombu, Hayabusa­
cho, Kojimachi-ku, Tokyo. ll!otor­
Kyokuto Shoin, No. 32, Tandke machi, 
Akasaka·ku, Tokyo. Rc('ort of tire 
Acrollautical Research !llstitutc-Tokyo 
Imperial University, Tokyo. S('ct·d­
Nipon Jidosha Gakko, Kamala machi, 
Tokyo Fuka. 

Jugoslavia 
Nasa Kri/a-Belgrade. 

Mexico 
Az•iacion-San Juan de Letran, 6, 
Mexico City. El Piloto-Tiajuana 
B. C. Rcvista Acrea-Departmento 
Aeronautico, l\Iexico City. To/it/i­
Avenida Francisco :Madero, I, Mexico 
City. 
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Netherlands 
Al..;rouautica-Kcizersgracht, .;! 15, .:\rn ... h·r­

.tam C. l/,·t 1'/i,•tn·..td----Sin~;•·l. 4f>.1, 
Am~tcr.tam. 

New Zealand 
IVinq.f-1 (H) ( htt"t'll \•ictf)ri:t St., L•,n•lon, 

E: C. 4, ·l·:i'i~;l:ul<l. 

Norway 
/.us/ s.·ilas- ::\1 yn t ~;:• ten, I lslu. 

Peru 
El .l/o/01'-694 LamJia, Lima 

Philippine Islands 
Fat' l~asl ,Azriatiun--6 ila (le lturn·~ro, 

::\lanila. 

Poland 
J.ol l'olslli-lllu~;a, so, \\'an•aw. l.otnik 

-Stary l<y~~<·k X 1<, ••5/•16, l'o>•·•J. 
,11/ody l.olnik --Kr:1knwski l'rzedmit·,;ci.·, 
57, \\'arsaw. l'•·::•·alad l.olui,·::y 
\\'ars:tw. 

Portugal 
Hct•ista Acroucwtica-Tr:l\'<'rsa •k c;Joria, 

.22, .A ..! 11 I>, Lishon. 

Roumania. 
.A.·•·olltlrtlicn Houatllltl ~R ( "alt.·a. f~ri,·it7:t, 

Buchart• ... t. ,..,, i/'tJ- Str. l 'h·rnt·nec.·au, ''· 
But.·h:u·c.· .... t. /\',,,.,,;, .. J,·r·itll141 !'tr:ul;t 
U.ornana, r; r, Bnt.·hart.•..,l. 

Russia 
.-l:·iatiou aucl Cll,·misll·.\· ·lljinka, J.\hru-

!'-taln)' J~t•r, ~Ju..,t.'oW. .\f,·.tfa'UtJa'l' t•l til.· 
.-l!'lo F/,•,•t -llinka, 3, ::\lu.-euw. 

Spain 
,.,,.,·,·a- .. f ;lurid:t .t.· :\tm·ha. R, ::\la•lrid. 

A IriS· .. I'I:IL:t .],. Ia l.eahad, ·I• ::\laolr11l. 
/loh·tiu lJfi,·illl ,f,· /11 /J.,- •.• , lcdJ, 1;.-u 
,•r·al d,~ ,\'d':.·,·,,,"-;,., \' Trrlll$/'•·• t.·s 
.-ll'l'r'OS- .. :\lad rid. u .. f.·till Ufi. io~lrl.-1 
J.(,•a/ .-/,•ro-C .,,,. rl,· J:.<f'•l<lll•l :\Ia• I rio I. 
li.rtllria .... luloiiiO':'il _\' .~l.·r·o,lJitll,·tl 
l'laza <I<' bal,..J II, s, ::\l:ulrid. 1/,·,,drlt• 
/l,•forlit•o - o\1,;.-l':tl, ,11•·1• ::\ladrul. 
/n,·o--AIJ,..rtu !Iusch, .1. :\l:tdri•l. 

Sweden 
Flyyuiii!J·~ J ;u:oh~J,:att·n, 
•4;·'Z'i'llsl..• .\/ olorl id u ;,,, 
!'tockholm. · 

r., ~toc"-hulrn. 
Xyltro..:;•tan, _1. 

Switzerland 
~l,·r·o-/i,~-:•u,· Sihl!'ltra~~t·, 4.1. Zurich. J:u 

1'/,•iu l'ul --Ca:-.c.· \'illt·, IJi·•'· L:lll~annt·. 

STATE AERONAUTICAL LEGISLATION 1928-29 SESSION 
rrhc following is ll chc.•l'k li!"t of h.·~islation pertaininJ.{ to or etTl'eting :u·iatinn, t•nactt·d 

in the several stall•s during the.• sc. .. .;sions of the.~ legi ... Jativ,· year· 111-'X-.!~1. showing the ori~­
inal sc:n::ttc or house: bill llllllllh'I"S in each ~l:ttt·, tog-ether with tht• fiatt· c·:tch l:tw wa:-. 
il}JproVct} hy the (.;oVt'fllUr :tllcl the official l'itation of the Jaw ill the• :-.tatlltl'.., of the• ~talt'. 

,t.,·l'lltlt,· or /louse 
SICII£' !Jill Nu, 

Arizona • , .• , , . , .. , , .. , . , .... , , , . H. II. 36 

Arkansas .. , , , . , , . , . , .. , ... , . , , ... S. II. q8 
H. B. 2-13 
H. B. 41X 

Cali Cornia .•.•.....•. , , . , , ..... , .. ~- B. ro2.1 
S. B. H7o 
!'. II. H75 
I I. B. I I ''7 

Colorarlo ......................... II. II. 529 

Connecticut ....... , , ............. S. B. (n 

S. II. 75 
II. B.<)UI 
II. B. f>99 (Suh.) 
H. B. 69-1 (Suh.) 
II. B. IX5 
IJ.B.971) 

Delaware ........................ II. B. 135 
H. II. 2.13 

Florida •••..•....•.........•.•..• S. 11. 37 
S. B. H3 
S. 1- R. 89 
S. II. 92 
S. B. 232 
s. B. 5U2 
s. B. s61 
S. B. r.o;; 
S. B. (,82 
S. B. 70-1 

/Ia/,• At•f•ro~·,·d 
:\larch G 

::\larch 7 
:\larch 1.1 
Fell. 2H 

April 3" 
Jun.- tX 
·.\lay X 
June 18 

::\f:ty I 

::\lay 1 
:\lay 1 

1\1 ay -' 
J llllt' (j 

J•mc 6 
.\lay 2 

:\lay 13 

April 1 

April 2 

April -'3 
June 2u 

;\lay •s 
April 23 
l\[ay 4 
June 7 
June 7 
June 7 
June H 
J llllL' 8 

f.a:<•S I<J-'9 
Chap. 3H 

Act 96 
A<·t 135 
Act <>s 

Ch:q>. 193 
<·hap. H.so 
Chap. -'·17 
l'lwp. 1:!.17 

Chap. 139 

Spl'cial .. \ct 1 ()7 
~Jil'l·i:tl .Act 1~14 
Chap. 1,15 
I 'haJI. 236 
l 'hap. 25,1 
Sp .. cial Act .;,()(, 
l'lwp. 2X1 

Chap. 2-19 
Chap. 248 

Chap. 14<93 
Chap. q62H 

Chap. 1.1313 
Chap. 144tlo 
Chap. 1-13'4 
Chap. 14-!US 
Chap. 14250 
l'hap. 13G6G 
Ch:tp. 13992 



,.--

APPEXDIX 

...... ; .. ·11o1,· or llt.•us .. · 
Bill S.>. 

II. II. "' 
I I. J:. -"-''' 
II. IL ;<l;; 
H. J:. :-lo.; 
H. II. 11ol1 
I I. B. SJQ 
H. n. s9:-: 
II. ll. IOJ~ 
H. II. 10:-:-1 
II. H. II -".l 
II. 1:. 1-II'.J 
H. 1:. rolL& 

(;~orl(ill .......................... II. H. _-;6 
H. 1\. JOI 

l<laho ..•..•.••••.•...•......•.... II. II. 3 
H. H. 10 
II. H. 31 
II. B. i9 
II. 1\.95 
II. H. II; 
II. 1:. -"15 
I I. B. -"90 
H. H. J-"-1 
II. 1:. J.jO 

lllinoi' . oo. oo oo .. oo ••••••••• oo ... II. J. R. -10 
II. J: .• 196 
II. IL -1-1" 
II. H. ;;3 

lndi:111a .......................... ~- 1:. S 
~-H. II 
~- 1:. ss 
II. B. -'-1 

1 O\\'a ••••••.••.••..•••••••••••••• ~- 1~ . .:S.J 
~-B. ;:,Ss 
~- 1:. 33-" 
II. ll. 19-1 
H. II. J5'l 
II. 1:. S.ll 
II. B. 535 

Jo\aiiS:IS •••••••• , ••••• , • , , •• , •• , , •• !"\. lt. !5 
~- IL 151• 
H. 1!. _.II 

:\!:tine ........................... ~- B. 31 
I(. ll. I_. -".J 

:\larylarul .....•.................. H. L:. _,_., 
I I. B. -'·1'' 
H. B. J-"-' 

:\lassachusdts .................... II. H. ,_..,s 
:\liehigan ......................•. S. H. -"H 

1Iinnesota 

~- B . .:~J 
S. B. 35" 
S. B. 91 
H. B. rr6 
H. B. 3-"' 
H. B. 3~" 
H. fl. -115 
H. B . .J-17 
H. B. -19-" 

· · · · · · ·. · ............... S. H. 5 s. ll. 3~; 
s. ll. 077 
S. H. 705 
S. B. 115-' 
H. ll. 707 

f•,rt.- .·1 ('{'ro•:·,·,l 

.lull<' S 
tunc .:o 
't unt.~ ~ 
~\Ia)· -".1 
:'-lay -".1 
:\lay _-o 
:'-Ia)' c>5 
lune 5 
)unc ~ 
'hutt· : 
)unc H 
)une ; 

I uh· -"i 
)ul}· -"9 

:'!larch 1 

:'-larch -1 
Fd1. _.; 
:'-larch 13 
~(arch ; 
:'!larch 
)larch 6 
:'!larch '' 
)larch rf. 
:\!arch 19 

:\lay _.:-l 
June 18 
'June 1u 
)unc -'O 

:\larch 1-1 
:\larch o 
:\larch 1 _. 

)larch 9 

:\larch -"1 
April 5 
April 6 
!\larch _., 
:\larch -'; 
April 1t> 
"\pril 1 J 

.Jan. 29 
:'-!;11Th 1.] 
Fd,. 22 

"\pril " .\pril IJ 

April _. 
April •· 

"\pril 2 

April IX 

:\lay 16 

:\[ay -­
:\1:1\' 20 

i\Ia): -o 
.:\prol 2 

April ~9 
:\lay 20 

i\lay ~o 
l\Iay 15 
:\lay 20 

April 17 
.·\pril 1/ 
April 2J 
.-\pril 3 
"\pril 25 
April 2J 

577 

LoHt".< rv.'V 
( "h.~p. I J3b') 
Chap. 1-1617 
l'hap. 1399~ 
l 'hap. I.JJ 1 o 
Chat'· I.J-'07 
Chap. I.JJOJ 
Chap. 1-10-1> 
Chap. I-I~~; 
Chap. 13574 
Chap. 1439; 
l'hap. I.J.JJJ 
ChaJl. IJSi-1 

Chap. 106 
Chap. roS 
Chap. 88 
Chap. 158 
Chap. 13; 
Chap. 107 
l:hap. 133 
l hap. 1-16 
Chap. '-'-II 
Chap . .:83 

Chap. r i 1 

Chap. q 
Chap. i.1-1 
Chap. Si 

Chap. 133 
Chap. 13~ 
l "hap. 5-1 
Chap. 137 
Chap. IJJ 
Chap. ~!<> 
("hap. IJ!> 

Chap. 11 
l 'hap. 5 
t'hap. 2:-l; 

l ~hap. 2lis 
~ec. J, Chap. 365 

t'hap . .11:-l 
Chap. 220 

Chap. ~19 

Chap. ~-1 I{ 

f\o. 15-1 (!'art .J, 
l'urpoo;e .J) 

:-<o. -"-17 
No. 1;;7 
:\"o. _:86 
:\"o. -'-1 
:'\0. IOJ 
:\'o. 177 
~0 • .210 

:'\ o. q8 
l':o. 193 

<.~hap. 217 

l'hap. 2111 
('hap. 296 
Chap. 125 

Chap. 379 
Chap.·'''" 

---~-



AIRCRAFT YEAR BOOK 

St'uatl' or House 
State Dill X"· /lat.· .·1 f'l·• ··:·,·,1 

Missouri .•••••..•.•.•••.••.••• • • · ~- Jl. -'5 
s. n. "" 
~. II. 471; 
~- II. ;;tq 
~- II. 7"3 

:\'fontana •••••••.••••••••••••••••• S. II. -"5 
1!. ll. 196 

!\" chraska ........................ s. II. IQO 
II. II. 37~ 
II. II. ·F4 

:-;ew Hampshire ....••.••••••••••.. II. II.~~~--
11. fl . .., 1'1 

II. fl. -"97 

New Jersey.,,,,,,,,,,,,,,,,,,,,, .S. l. H. II 

~- fl. 59 
~- ll. 20~ 
~. fl. "'1.1 
H. II. 31 
H. H. 151 
II. II. 317 
H. B. 514 

New Mexico ...................... S. B. 17 
s. B. r •. l 
S. B. 1o6 

New 

North 

York ........................ ~. II. •on 
S. II. 1 o62 
H. II. -'3 
l!.fl.24 
H. B. 43" 

Carolina .................... S. B. R• 
~.B. 212 

~. B. 39.1 
S. II. 3'14 
S. B. 395 

North Dakota ..•.••....••.....•... S. B. 83 
H. II. 1.!n 

If. B. 153 

Ohio .••••••.•.•..••..•...••.•.... H. B. 96 

H. 11. -"5" 

Oklahoma •••.••...••.•••..•...•.. S. B. 14 1 

s. 1!. 2J.j 

II.Il.•75 

Oregon •••••••.•..••....•..••••.. S. B. 188 

Pennsylvania 

s. ll. 20.! 

H.j.R.2 

.. , , .••.••.....••.... S. ll. 406 
S. B. 407 
S. B. 597 
S. B. 985 
H. B. 1118 
H. B. 1432 
H. B. 1434 
H. ll. 1861 

Rhode Island •.•...••...•......••• S. B. 78 
H. B. 739 
H. B. 910 
H. B. JU.!J 

J 1111t' J 

flirt<" I 

\Ia)' z.; 
:\fa~· -"·1 
Jun~ ;-

F•·h. 1R 

:\larch 11 

April 2'1 
April -'·1 
April "4 

:\l:~r··h 21! 
April ;; 
April 19 

April -'.l 
.·\uri! R 
:\fav 6 
Anr;J 2'1 
April 1 
'r :w r. 
''a)· r. 
:\lay 1; 

":on·h II 

'lard• 11 
:\larch 1 1 

;\nril R 
'farch r. 
F .. h. ,r, 
F··h. 25 
:\larch 23 

\larch lr. 
:\larch 5 
:\farch 5 
'larch I~ 
:\farch 15 

Fo•h. II 

:\larch 1 1 

:'llan·h 8 

:\larch -'5 

April 6 

July 12 

April 5 
April 6 

Fc·h. 27 
i\larch 7 
Jan. 28 

:\lay 2 

:\fay 7 
April 9 
April .25 
April 25 
Aprp 25 
Apnl 25 
May 8 

Apr I 16 
Apr I 25 
Apr I 23 
Apr I -'7 

J .• .:t·s rv."J 
1 a ~lf.: t.' I • • 

····~·· .l-1< PaJ:t• ~;'• 
)t;l..:t• I.!.$ 

l':l(.;t• 44-' 

I "hap. 17 
!'hap. ,.,g 

I 'h:IJI. I 62 
I 'hap .. 14 
I 'hap. ,15 

Chap. 90 
l'h:qr. !I.! 

I 'haJ•· 11!.! 

Chap . .!I J. n. 
Chap. 6n 
I 'hap. zS4 
!"hap . .!ob 

f"hap. :or. 
!"hap. 311 
l'hap .. l-'' 
!'hap. 35•• 

l'hap. 71 
l"hap. ;;~ 
l'hap. 53 

l"hap .. 1r.4 
!'hap. 5J 
!"hap. 1r. 
Chap. 3 I 
Chap. 187 

!'hap. I QO 

I 'hap. 87 
!'hap. 90 
("hap. I/ I 
Chap. 1 ;o 

l"hap. sr. 
!'hap. 133 
I 'hap. 8;; 

Ch;q,, 21- . .:\, C,·n. 
(·o,h• 

~l'l". q:;:;fi, c;c·n. 
Corle 

l'haJI. 2 .l~ 
Chap. S.1 
('hap. I I 

('hap. 1 '15 
l'hap. 352 

Chap. 44(, 
l'hap. 4H4 
Chap. 175 
Chap. 3 1 S 
Chap. 319 
Chap. 316 
Chap. 317 
Chap. 540 

Chap. 1353 
Chap. 1411 
Chap. 1405 
Chap. LJJS 
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\·.·u,,t.· ,~,. }/,)us,· 
"·'1.' Brll -'"••. 

:"~tuth ( · .• rohn.t .................... :'. 1: .. ;.-h 
II II <<'• 
II. I!. ;-;-s 
II. t:. 7:;., 
II. B. ;:;-1 

I r,,,, .. ·lttr,•:·,·d 
~brd1 1-1 
.\lard1 1!> 

l.aa•s 19-'9 
:\u . .J-10 

~outh lbkot:t ..................... II. H. 1S 
II. II. 19 
II. II. 1.15 
II. 1!. 1S: 

')"c-Jlll~~ .. Ct' ..•.•... , ....•.•••.•.. , . ='· ):. ~ t 
~-B. J.!i 
~- II. 950 
II. B. 1 1S1 

T,·":ts ........................... ~- II. -177 
~- 1:. ~81 
II. II. 1bo 

\'ennont ......................... ~- B. (J(J 
II. 1: . .;; 
II. t:. -'OJ 

\\'ashin~:ton ..•................... ~- II. q 
~- B.;; 
~- 1:. 8: 

\\" c:st \"ir~o:ini:t ..................... ~- II . .;8 

\\'isconsin .......•............... ~- II. 106 
~- t:. "37 
:'. II. JOO 
H. J. R. 6o 
II. II. 5-1-1 
II.B.bu 
II. B. Sso 
II. B. 855 

\\"yomin~o: ........................ II. B. 166 

:\b u· h 1-1 
\lard• 1!> 
~larch 1 

\larch 5 
\larch 5 
~larch 13 
~larch 8 

Jan. ".; 
"t--.·b. :1 
April IJ 
April 13 

~larch :6 
\larch :6 
:\lay :8 

~larch 14 
:\lar.:h 8 
\larch 15 

F<·b. 1-1 
\larch :o 
:\larch 9 

Feb. 13 

J.nly 19 
:-<•pt. J 
June: 21 
~\pril 18 
Aug. 1 

J_uly 11 
:-cpt. 19 
:Scpt. 19 

Feb. 15 

STATE LICENSE REQUIREMENTS 

:\o. 189 
:\o. s6.: "o. 538 
:\o . .;61 

l'hap. 71 
Chap. ;o 
Chap. 168 
Chap. 135 

Chap. 2P 
t'hap. 204P 
l'hap. 114 
Chap. 759P 

Chap. 285 
Chap. :81 
Chap.SJ 

:\ o. 20 

:\o. 6o 
:\ o. 79 

Chap. 56 
Chap. 157 
Chap. 93 

Chap. 61 

Chap. 318 
Chap. 464 
Chap. 201 

Chap. 3-18 
t'hap. 285 
Chap. 520 
Chap. 521 

Chap. 66 

The following j..., .t l! ... t of liccn-..,· rt•qulretnent .... for aircrait and pilot;;:; in the ."t"\'cr~tl 
!->l~ttt· ... ;tttcl tt'I ntu1 il· ... inclttdtng lt•gi~Lltion l'llaeted during the 19~8·~9 ~es.:;torb: 

Federal Licenses Required for All Aircraft and Airmen 
.\la,J<:l (19~•.>l. 
.\rizona ( l•l~9) 
t'alifurnia (19~9) 
lh·laware (1929) 
Idaho (1929) 
Indiana (1929) 
Iowa ( 19~<l) 
:\I ichig-an ( 1929) 
.\I issis;.ippi ( 1928) 
.\I i<souri ( 1929; ~xccpt solo pleasure) 

:\fontana ( 1 Q2'l) 
:\ eUra~ka ( 1929; t.'Xl't'{lt :"Oio ple=.Jsurc) 
:\cw :\lexic-o ( 19~9) 
l~hode lsla1Hl (1929) 
::-;outh !Jakota ( 1929) 
Tcxas (1929) 
\'erm•.-nt (1929) 
\\'ashington ( 1929) 
\ \'isconsi n ( 19 29) 

Federal Licenses Required for All Aircraft and Airmen Engaged in 
Commercial Flight 

(Private I' Ieasure Flight Kot Included) 

llistrict of Columbia (1926)* 
Hawaii (lll-'il* 
lllinob (1929) 
:-.:ew jL·I·scy (1928) 
:-.:cw York (1928) 
:\orth Carolina (1929) 
< lhio ( 1929) 

l'hilippine Islands ( 1926) * 
l'orto Rico ( 1926) * 
\\'cst \'ir~:inia (1929) 
\\'yoming (1929; providing state license for 

tlrivate pilots not necessarily navigating 
aircraft for commercial purposes) 

'The Air CornmL·rce Act of r<PG applit'd to the l>istrict oi Columbia :llld all terri­
tories; Alaska and Ilawaii have supplementary Territorial Acts. 

I 
i 

I 
I 

I. 
I I 

t i 
~Ji 
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Either State or Federal Licenses Required for All Aircraft and Airmen 
:\Iaine ( 11)2•)) 

~Ia ryland ( 1929) 
:\linnesota ( 19::9) 
North Dakota (1y29; lnlt places dbcretiun 

in administrative board to adO(Jt the Fed· 
era! Laws in lieu of any and all state 
regulation) 

:"\o·w Ilam)"hire (19~91 
( lrt•,.;oll ( III..!CJ) 
\"ir~:111ia ( 19~!!) 

State Licenses Required for All Aircraft and Airmen 
Kansas (19~1) Arkansas ( '9-'7) 

Connectieut ( 19.::7) 
Florida ( 1925) 
Colorado ( 192i; re<Jniring the administra· 

live board to promulgate such regulations 
as arc not in conflict with the Air Com· 
mercc Act of 19::6. The regulations of 
the Commission of Aeronautics, 1929, rc· 
<JUirc all pilots residing in the state :uul 
all (Jilots Hying into the state for a stay 
of longer than ten days1 for any purpose 
whatsoever, to be regiStered with and 
licensed by the Commission) 

:\lassacJm,ells (1•12!!; a po·r•on hulolin~: an~· 
class of pilot's lil't'tl.'·t· j..,..,tll•tl afh·r propl"r 
•·xamination h)· anthorit)· of the l"nitt·.I 
States or of another state th<·rcof ur ui 
a furL'i~:;n country nl:t)", without furthc:r 
licL'nsc, opl"r:llc :1ircraft within tht• l'tJI11· 
munwealth for JlUrpo,,•s ui pri,·at•· llyin~: 
only, or rnay cn..:::•Hc in c•untnercial tly· 
ing not exececling 10 days in the ,·alt·nolar 
year) 

l'cnnsylvania ( 19~9) 

No License Requirements 
Alabama (not in session 1928-29) 
Georgia 
Kentucky (not in session 1928-29) 
Louisiana (special session only 1928-29) 
Nevada 

l)klahoma 
Somh Carolina 
Tennessee 
Utah 

STATE AVIATION LEGISLATION 
The following is a list of the states which considered aeronautical k~:i~latiun during 

the 1928-29 sessions showing "the number of bills introduced, laws <"IWCic•l and ),jJh 
defeated in each state. 

States 
Bills 

lutroduccd 
Arkansas •••.••••...••.••.•.••..•...•..•..•..... 
Arizona .•.•.......•.....••...••••...••.........• 
California ..•....•...............••.••••..••..••• 
t:olorad? .••..•.•.•........•.•..••..•....•....... 
Connecticut .....•.•..........••.•..•...•......•. 
Delaware ....•.....••.•.....•.•.•.......••....•. 

/~~o.;-;~i::. ·.: : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Idaho ••...........•..•...•••••.••..•...•...••... 
Jllinois ••.........•..••.•..•..•.•........•...... 
Indiana ..•••••....•.•••.••••••••••..•.•..•...... 
Iowa ••..•••.••.•.••.••..•.......•...•.•••••••.• 
Kansas •.•.•.•••••.•••..•••.••••••.•••••...•••.• 
,'vlaine •.••••.•....•...•..•.••••••..•.•••....••.. 
!\I a ryland ..•..••.••.•.•.••••••..•..•.••.•••..••. 
Massachusetts ...•.......••.••.••.•..•••...•....• 
:Michigan .•••••.••••....•...••.•.•.•.•••.•...... 
Minnesota ..••••••.•••......•••••.......•..••..• 
:Missouri •.••.....•.•..•...•..••..••.••..•..•.•.. 
i\fontana ••••.•.•.••.•...•.....••..•..•.•.•..•... 
Nebraska ••••.•...•....•..••..•.•••.•......•...• 
New Hampshire •...•...•.•...••••.•.•.....•....• 
New Jersey ....•.•....•..•.•..•..•....•.....•... 
New l\1exico ........•.......•...•...•.....•..•.• 
New York ••••..•.••..••••.•••.•.•..••.........• 
North Carolina ..••....•........•.....•..•.••.... 
North Dakota .•....•...••.•...•...•.•.....•..•.. 
Ohio •••.••.••••••...••...•.••.•..•....••..•...• 
Oklahoma .•.••.••.••.••.•••••..•.•.•••.••..•..•. 
Oregon •••••••.•..•...••.......•..•.•.•....••... 
Pennsylvania •.•..••••..•.....•..•.••.•••••..•.•• 
Rhode Island •......•.....•..•...••.....••...•... 
South Carolina ...•..•.••..••.••..••..•..••..••.. 
South Dakota ...............•..•..•..•.....••... 
Tennessee .......•........•.•.•...••...•••.••.•.. 

4 
4 

Ill 

4 
15 

2 

33 

ID 

II .. 
1.:! 

3 
4 
5 

13 
19 
II 

3 
3 
9 
.l 

26 
(j 

4 
3 
,; 
4 

IJ 
5 
5 
4 
l) 

Bills 
l:"ua,·t,·d 

.l 

5 
I 

7 

II> 

·I .. 
i' 
:s 

3 

II> 
(j 

5 

3 
.l 
X 
.1 
5 
5 
3 

.l 

.1 
X 
4 

4 
4 

Hills 
1 J,·j,·at,·,J 

.l 
5 
.l 
X 

II .. 

5 
4 

4 
.1 

l.l 
(, 

I 

3 

5 
I 



.·\ PPE:'\I>IX 

Rill.< 
/utrc><lll<o·ol 

Trxa, • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . • • • 4 
l"tah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . 1 
\'crmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ~ 
\\'ashim:tun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
\\'r•t \'1q:mo;o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
\\'i!-COII,in , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ll'l 
\\'yoming ••..................................... 

Total ....................................... Jt.l 

Rills 
Eunrud 

3 

3 
3 
I 
I! 

.~.z 

Bills 
Dl'/l'ntC"d 

10 

AERONAUTICAL EDUCATION IN AMERICAN UNIVERSITIES 
AND COLLEGES 

Tho· fnllow1n~ tahh· of ,t;<ti~tic, on arronautil-al education in .·\merican uni>·er,itie> 
.tn•l ··olleJ:<"' "'"' ('0111Jlilctl from a ,.un·e)' made hy the At"ronautical Chamber or Com­
mo•rn· of .\m<"rrca. Inc. !'hay-onr in,.titution< reportrtl >omr kind nf aeronautical educa· 
'""'· wlu ... 1 ;\< rcporr.•ol no i1"truction in arronautic;. Thn,r ~rarrt•tl ( •) offer full cour.>e~ 
le;uhn!ol· 10 a t t'J.:ft'l' an ;u.•ronautit.~a) t.•nJ.:inccring. 

,Ywuh·r 
of 

.V.uu.· •'i lu."tituti.,n lnslruct(u·s 
l"nin•r.-ity of Akron . . . • . • • • . . . • • . . . . • . • • • . . • • • . • 10 

l:n!n·r~!ty ni Al~hama' ... .. . . . . .. .. .. . .. . . . . .. . • 4 
l 111\'t~r"tY of Arrzona . . . . . . . . . . . . . . . . . . . . . . . . . . . ;; 
Armour I n'lltutc of Tt•chnoluJ:) ..................• 
llirmin~:ham-:'outhrrn College ...........•.......• 
llradl,•y l'olytt"chnic lrt>titute .................... . 
l"ni,·er,.it)' of Buffalo ••••••.•..................... 
California ln<titntc of Tt•t"hnoJ,_,;.:; ..•............. 
l"nin•r,ity oi California .•..•... · .................• 
CarrH•J:ie ln>titutc of '1\~t"huolo~\·' ......•.•......•. 
l"atholic l"ni,·cr~it\' of Amerit·a· ..........•........ 
l ini\'t."rsity of CinCinnati• ........................ . 
Clark~on l"ollr~:c of Tt•chnolo~, ...............•.... 
Colorado Colk,::c ••••••.••... : . ..................• 
Cni>·ersity of I lt•laware ...•••....................• 
Culh-~:c nf City of lktruit. ....................... . 
l"nin·roity of Florio Ia ••.......................... 
l"ni\'o·r~il)' of ltlaho ............................ . 
Cnin,r;ity of Illinois ............................ . 
l"nin·r,ity of Iowa .............................. . 
1\al.l":ts _!'tate Af:ricnlt ural l"ulkgc .•..............• 
l nt\'er:::Jty of ],an~as ....................... ..... . 

h 
3 

(• 

I 

I 

.l 

::\lar<Jll<'tle l.~ni,·crsity ..•••••.•••••................ 
::\}a~sach_u"•tts ln~titt.rte nf Tet·hnolngy'............ 1 S 
l·n"·"rs1t)' of ::\T1anu •••.••.•••••..••............. 
University of :\Tichi,::an" .•••.•.••.........•....... 
lTnh·crsit~' of 1\linnc~ota• ........................ . 
i\1 ornin~o:si<le College .••........................... 
Uni,·ersity of ?\chraska ..........................• 
l"ni\·crsity of N e\'ada ............................ . 
X cw York Univcrsitv• ....•.............•........ 
i\orth Carolina State 'Cnllo•~o:,· ....•....•....•....... 
University of North Carolina .................•... 
i\orth Dakota A~:ricultural College ........•...•... 
Ohio State Uni,·crsity •••••••••••............•..•. 
Oklahoma City University .••.••.•................ 
Pnivcrsity of Oklahoma ••................•......• 
Orc~:on State Agricultural College• ................• 

5 
I 

3 
I 

6 

llnivcrsit}' _of Ore~:on ............................ . 
l'cnnsylvama State College ..••.••................• 
lTniversit~· of Pittsburgh"......................... -'" 
Purdue University .•••••••........................ 
Heussela<"r Polytechnic Tn~titute .................. . 
University of Sonth Dakota .•••..................• 
University of Southern California ..•...•......•... 
Stanford Unive1·sity* •••••••••••.................. 
~warthmore ~olle.~:e ..•....•...................... 
Syracuse Un1vers1ty .......................•..•... 
Temple University ............................... . 
Union College .•••.•............•.....•........•.• 
University of Utah ..............................• 
Vnnderhilt University ............................ . 

(i 
6 
-1 

Suml>rr 
l•ull 
Timl' 

0 
n 
0 

0 
I 

-
·I 

n 
n 
(l 

() 

I) .. 
n ,, 
I 

1.1 

" (l 

" 0 

3 
() 

0 
0 

0 

I 
() 

0 

" 
0 

0 
0 
0 
0 

() 

0 

0 
0 

Xumbn· .\'umb,·r 
Pa~t Studt:' Ill.< 
Time Eurollrd 

9 sS 
3 40 
I zo 
fi 50 

10 

- .1.! 
5 8o 
I 14 

!'9 
0 136 
0 4 
~ 90 
0 

I 10 
1.: 

40 

"3 

" 15 
3 35 
I 10 

.l R 

- 10 
0 zo 
I -'47 
0 46 

.l :o.:o 
8 

3 10 
I fi 
.l ;q6 
3 so 

1.:: 
10 
.:o 

0 s 
.: 3 

57 

" 3.' 
.: 12 

18 too 
I 48 
(i .JO 
6 18 

4 ~0 

3 14 
3 

.: ;:::!0 

8 "-I 
4 "' " 18 

" 22 
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A'urnbrr 
of 

/1;,,,. .. of l11stitutio11 !llsln<ctor·s 
l:ni,·cr~ity of \"ermont. ..................•........ 
Virginia l'olytrchnic Jn,titutc............ . . . . . . . . . .1 
State College of \Vashingt•lll...................... 1 

\\'ashington l'niversity (St. !.oui, I................ .1 
l'ni,·ersity of \\'ashins.:tun•....................... ·I 
l 'nh•ersity of \\'isconsin.......................... .l 
\\' orccster Polytechnic lnstitutt·• .•................ 
Pni,·ersity of \Vyomins.: .•.•.....•.......••........ 
'"ale Ur1ivcrsity...... .. . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

Total •••••••••••••.•••.•.•••.•..•••.•.•••.•• 1•1o 

_,.,,,,,,.,. 
Full 
11Uit" 

.. .. 
I 

.;o 

_,.,,,,.(., 
/',,,I 

1ruu.· 

J 
I 

.l 

.1 

.l 
5 
I 

.\·,,,,,.,.,. 
Stud,·•:I.C' 
l:" u ,-,.1/.·cl 

;: .. 
;· .t 
lin 
I; 
I•• ... 

AERONAUTICAL EDUCATION IN ELEMENTARY AND 
SECONDARY SCHOOLS 

The following schools indicated that the)' w<·re ofTerins.: ~omr kino[ of arron;Hiti~ . .r 
cdut"ation during 1929 throu~h :1 survt•y Jnadt• J,y tht• I )an it.· I ( ;tr~..:~cnheirn Fun• I Cunun1th-c 
on Elementary and SecOJulary Aeronautical Eolucati•>n: 

City .v,,,. .. of Sc/tO(>/ l.l'<'cl 
Ahcnlcen, S. D •• , .Aherclren l'uhlic Schools •.•.•.•••. Junior llis.:h 
.-\lameda, Calif. •••• Alameda l'uhlic Schools .......•••• Eh·rneutary, Even ins.:, Senior l!i~-:h 
Ann Arhor, l\lich ... Ann J\rhor l'uhlic Schools ....••.•• Juuior II is.:h 
Appleton, \Vis ...... Appleton His.:h School ..••...•..•.. Senior II is.:h 
A rdrnorc, Okla .•••• Anlnwrc l'uhlic Schools .•...•..•.• Junior and Senior II igh 
Athens, Pa .. , •••••• Athens l'uhlic Schools ...••....•... Senior II is.:h 

Batavia, Ill •••...•• Bata,·ia l'uhlic Schools ..•.••.••••. Senior His.:h 
Beaver Darn, \Vis •. Beaver Darn l'uhlic Schools ....•..• junior llis.:h 
Bellefontaine, Ohio .Bellcfontai nc l'uhlic Schools ••..••• Senior II is.:h 
Bellingham, \Vash •• Bellingham l'uhlic Schools ....••.•. Senior II igh 
Bloomington, Ind ..• Bloornins.:ton l'uhlic Schools .••.•.•. J uninr II igh 
Boone, Iowa ......• Boone l'uhlic Schools ....•..•.•••• Eh·rnentary 
Boston, 1\Tass ....... l:ostnn l'uhlic Schools .•.....•.... junior lligh, Boys' Tra<lc 
Boulder, Colo ••.••. Boulder Puhlic Schools ..•.•..•.•.. Junior and S~uior llis.:h 
Brawley, Calif .••.. Brawley High School ...•.......... Sl'ninr II igh 
Bridgeport, Conn ... llri<lgcport l'uhlic Schools ......... junior and S .. nior llis.:h 

:\Tanu<·l Training ••..•...•••••.•.•. .1 unior II igh 
Brooklyn, N. Y •• ,. Brooklyn l'uhlic Schools ......•.... Elem<'ntary 
Buffalo, N. Y ...••. Elm Vocational School .....•.•.... Evening, Senior Vocational llis.:h 
Burlington, N. J ••. Burlington l'uhlic Schools ..•..•... S<·nior II igh-Continuation 

Camphell, Ohio ...•. Campbell Public Schools •••.•..•... Junior an<l Senior High 
Canandaigua, N. Y. Cananrlaigua l'uhlic Schools .•...... Senior High 
Canastota, N. Y .•. Canastota Public Schools ......•... Senior High 
Cape Girardeau, 1\[o. Cape Girardeau High School ..•..•. Senior II igh 
Central Village, 

Conn ............ Central Village Puhlic Schools ..... Junior and Senior High 
Charlotte, N. C ••.. Central High School .•........•.... Sl'nior High 
Cherryvale, Kan ..•• Cherryvale l'uhlic Schools ...••.... S,·nior High 
Chicago, Ill .••.•••. Chicago Public High Schools ....•.. E,·,•ning and Senior High 
Claremont, N. H .•• Cl:1remont Public Schools ....•.••.. Elementary, junior 1-li~:h, Eveniug 
Cleve lane!, Ohio ..•. Clevclan<l Puhlic Schools .••..••... l~vcning, Senior II igh 
Cleveland, Okla .••. Clevclanrl Public Schools ........•. Senior I-1 igh 
Cleveland Hgts., 

Ohio •••••••••••. Clcv.cland Hgts. Public School. ...• junior High Extra Course 
Coalinga, Calif. ••.• Coalinga High School. ..•••••••.•• Scuior High 
Coldwater, Mich .... Coldwater Public Schools .•....•••• junior and Senior Iligh 
Columbus, Ga .•••.• Columbus Public Schools ......•.•• Senior His.:h 
Corona, Calif •••... Corona 1-fig-h School .•••.••.•.••.•. Senior High 
Corvallis, Ore ...... Corvallis High School. .•.•..•..••• Senior High 
Coshocton, Ohio .••• Coshocton Public Schools .......••• Senior High 
Crown Point, Ind •. Crown Point Public Schools •••..••. junior High School 

Dansville, N. Y .••. Dansville Public Schools .......•.• Senior High 
Danville, Va ..•.••• Danville Public Schools ............ Junior High 
Darby, Pa .•••••••. Darhy High School ....•.......•.. junio•· lligh 
Darien, Conn ..•.•• Darien High Schools ..•........... Junior :uul S~nior II igh 
Delavan, \Vis ..•.•• l>~lav:m High School .•.•.......... S<·nior High 
Detroit, Mich •••••. Cass Technical High School .•...... l~vening, Senior High 

Detroit Public Schools ..•..•....••• ] unior, Senior High, Evening, 
Technical High 

Dover, Del.. ..•••.• Dover Public Schools .•••••...•••. Junior High 
Duncan, Okla •••••• Duncan High School ••••.••••••••. Senior High 



.. \PPENDIX 

( if.\" .\" ,, ,,.. ,, ; S .-hool Lcrcl 
1·~•·1 l"luca~:o. Incl.. E"'' l"hi<·ago lli~:h School. ••.••••• Junior lligh 
Ea•t :>o:cwark. :>o:. I .l·:."l~t :-.; cwark Elcmcntan· School. •• Elcmenl:try 
l·:."l•l C lran~:r. :-.;. 1.. ( "r111ral !'chool. C:thlwelf ••••.•••••• t:lementary 
Ehr:theth. X. J •• : •• Eli~:thrth lli~:h !'chool> .••...••.••• Junior and Senior Hi!;;h 
Elwon<l, llul ....... El"·on<l Public !'chools .•.•.••••.•• !'t·nior High 
Eric·. l';o ••••••••••• Erit• l'uhlic !'choob .•..•..•....••. E,·,·ning 
E·canaha, ~I ich ..... E-canal>."l l'uhlic ~chools .••..•••.•• Junior :tnd Senior High 
J-:,·;nl•ton. Ill ...•... I ···ntral !'chool ........•.••.••••••• Ell"mentary 
1-:,·el•·th, ~lnm ...... J-:,·d,·th l'uhlic ~choob .••••••••••. :-;enior lligh 

Fo·rruialr. ~lich ..••• Fcrnolalc l'uhlic School~ ••••••••••• Elementary, Junior lligh 
Flint, ~lich ........ l.ondellow Jr. lli~:h ~chool ........ Junior and :-;enior High 
Fln•hing, :-.=. Y .... Flu-hin~o: I I igh ~chool .•.....•••••. ~.·ninr ll igh 
Furt lloolge, I ow a •. Fort I loolge l'uhlic Schools •••••••• ~t·nior High 

I ;roq:etown. Ky ..• • c ieorgetown Public Schools •••••••• Senior Hi~:h 
I ilrnoli\"e, ~lone •••• c ilcn•li\"t' l'uhlic Schnob ..••••••••• Senior High 
C ilen Rirl~:e, :>o:. J ..• c ilrn Ridr;:c Puhlic Schools .••••••• St•nior High 
I ;lnuet·•ter, ~Ia•> ... c ilnut't•ster lligh School. •••••••••• ,S,•nior lligh 
c ;,,_lu•n. I no!. ....••• c io•h•·n l'nhlic School~ .•••••••.••. !'enior High 
1 ;r,1ful J{a(lid;, 

:\lich ...•...•..•. ( iran•l Rapids l'uhlic Schools .•.••. Elementary and Junior High 
c iranol Rapids, 

. :\linn: .... : .. : .. «!ran1l !{aJ>ids.llig~ Schooi. ....... Jun!or ancl ~en!or H!sh 
C .real :'\ cck, :'\. ' .. 1 on• at :'\ ··ck lllgh !'chools .......... J muor and ~emor l11gh 
C in•envillc. ~lie h ..•• c irc•c"ll\"ill<· l'uhlic Schools •••.•.••. Elementary and Junior High 
lirinncll, Iowa ..... cirimwll lligh :-;chool .............. ~cnior High 

Hammond, Ind ..... Hammond Public Schools .••••••••. Senior High 
llam(llon, Ya ...... Hampton l'uhlic Schools ........... Senior High 
ll:untramC"k, :\lich .. llamtr:unck lliJ.:h School. ......... Junior High 
llarlan, Iowa .••••• llarlan l'uhlic Schools .••.•••••••• E'·cning and Senior High 
lla,hrouck Ills., 

X. J ............. lla>hrnuck Hts. Hir;:h School ...... Junior Hi,;:h 
lla>tin~:s. :\lich ..... lla.tin~:s l'uhlic Schools .•••.•••••. Junior and Senior High 
Hiawatha, Kan ..... lliawatha l'uhlic School:' .......... )nnior ami Senior High 
II idtland l'ark, 

;\I ich. . •.....••. II i~:hla•ul l'ark l'uhlic Schools .•••• Junior and Senior High, Continua­
tion School 

II niland, ;\lich .•••.. llollanrl• l'uhlic Schools •••••••••••• Junior High 

I noliana, I' a .....•.. I ncliana l'uhlic Schoob .•...••••••. Junior High 

Jackson llch:hts, Jackson Hci~:hts Continuation . • 
L. I............. School ..•..•••..•...•...••....• Contmuat1on 

.T acbon\·illc, Texas .Jacbonvillc Hi~:h ~chool. .•...•.•• ~cnior Hi~:h 
) t•rmyn, I' a .....••• ) •·rmyn l'uhlic Schools ..••.•..••.• l·.h•m•·ntary 
Jl'r:-ey City, :>o:. J .. )t•rscy City lli~:h School. ......••. -~··nior Hit:h 
)t•wt•tt Citv, Conn .. lewctt l"itv l'nhlic Schools ...•..•• l·.lcmcntary and Junior High 
Johnson City, X. Y.)ohn>nn Cit~· l'nhlic ~chnols .••••.• Jun!or 1-'!~:h 
Jonesboro, Ark ..••• Jnncshoro l'uhlic Schools ••.•••..•. Jmuor H11:h 

Kokomo, Incl. ...•.• Kokomo l'uhlic Schools ..•.••••.•. E,•ening 

Lake Gene,•a, \\'is .• Lake Genc\"a Hi~:h School. •••••••. Junior and Senior 
Lt·a,•enworth, Kan .• Leavenworth Puhlic Schools .•••.•• Junior Hi~:h 
l.t•hanon, ::\[o ..••••• Lebanon Puhlic Schools ............ St·nior Hi~:h 
Linolsay, Calif ...... Lindsay Hi~:h School. ••.•••.••.••. Evening- and Sl'nior High 
l,onghranch, !\'. J .. Lou~:hranch l'uhlit· Schools .•..••.•. Junior Hi~h 
Los An~:des, Calif. Los An~:clcs l'uhlic Schools ..•••.•• Junior a uri Senior Hi~h, E\"l'nin~: 
l.o,•eland. Colo •..•. l,on•lan<l Hi~:h School .•..•.••••.. Senior High 
Ludlow, ;\lass .••••. Ludlow Public Schools .••.•..•..•• ] unior and Senior High, Continua­

tion 

)!arion, Ind .•••••.• Marion Public Schools .••••••••••• E,·ening 
Mayfield, Ky ....... ;\[a~·ftdd Pul~lic Schools ............ tun!or at~d Senior High 
1\1 edma, Oluo ..•.• ,I\[ cdma Pubhc Schools .•..••...••. Scm or 1-hgh 
1\!iami, Fla .••••••.. :\liami Hig-h School .•.•••..•..•.•. ~enior Hi!'(h 
:\Iifton, Pa ..••.•••• :\·Iifton l'uhlic Sclwols .......•..•• Senior Hig-h 
l\lilwaukce, \Vis ..•• :\lilwaukt•c lli!(h School .....•...•• Junior and Senior High 
~\fission, Tex .•••••• :\lission l'uhlic ~chools .••••••••.•. Junior and Senior High 
:M odcsto, Calif .•••• :\lodcsto Public Schools ..••.••.•••. Senior Hi~:h 
l\fohawk, N. Y ..... :\lohawk High School. ••.•••.••••• Senior High 
:\I onaca, Pa •••..... :\[ onaca Puhlic Schools .....••••••• T unior and Senior High 
;\1 onctt, 1\lo .•...••• :\! onett Public Schools •..••••••••. ) unior and Senior High 
Monrovia, Calif •••. :\lonrovia High School .••.•••••••• Evening, Senior High 
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Cit_,. 
:\forgantown, 

\\'. \'a ......••.•. """~antown l'uhlic ~chool• ........ Elt·mt·ntary and Junior Hi.:h 
:'l!oultric, c;a .....•• :\loultri•· l'uhlic Schoob ........... Eiementary 
:'lit. Clemens. :\I ich. ;\lt. Clt·nwns l'uhlic School' ....... St•nior II iJ.:h 
:\!t. Union, l'a .••.• :\lt. l'nion l'uhlic Schools ......... Junior II igh 
;\lt. \'em on, X. Y. \\"a,hinJ.:Ion Junior H iJ.:h Sl"IIO•JI ... Junior II1J.:h 
:\!t. \'emon, :-;, Y.:\lt. \',·mnn HiJ.:h Srhnoi .......... St·nior lli~o~h 
:\!t. Vernon, \\":~sh. \It. \'crn•m l'uhlic Schoo b ......... S··nior lli~o:h 
:\!u~catine, I ow:~ ••• :'lln<c:•tine l'uhlic Schools .......... Elt·m•·ntary, E.-,·nin~:, s~nior Hi~h 

Xapa, Calif .•••...• XaJla Union High ~chool .......... Sl'nior Hi~-:h 
Xasll\'ille, Tenn .... X:~shvillc l'uhlic Schoob ........•. Junior and Sr-nior High 
X t•wark, N. J ..... X ewark l'uhlic Schools ••.......... Sl'nior II iJ.:h 
Xewherg, Ore .....• X<•whcrg l'uhlic Schnob ..........• J.unior and ~enior lli~;h 
Xcw Haven, Conn.Xcw Ha\'<'n l'uhlic Schools ........ l'rade School and Jun•or lli.:h 
X <"WJlnrt, Ky ....... ="•'WJlnrl l'uhlic Schools ..•........ Junior an<l Senior II igh 
Xcw Hochellc, N. Y.<"t•ntral Junior Hi~o:h School ....... Junior Hi~;h 
XPwton, Iowa ...... Xewton l'uhlir School< ............ Junior lli~;h 
Xewtonville, :\!ass .. ="•·wtmwillc Junior H i~-:h School .... Junior ll i~o:h 
Xew York, :'il. Y ... l'uhlir School l!o Jiron:< ........... Elementary 
X orth:unpton, I' a ..• X or! hamJI!on l'uhlic Schools ....... Junior High 
Xorth Providence, 

H. J. ............ X or! h l'rovi•lcncc l'uhlic Schools ..• Junior High 

Oakland, Calif. .... Oakland Puhlic Schools ..........• Elementary :mel Junior High 
Oakmont, Pa ......• Oakmont High School ............. St•nior I !igh 
Ogden, Utah ...•.•• Clgden l'uhlic Schools ..•....••.... junior and Senior High, Continua· 

tion 
Oklahoma City, 

Okla .•...••••.•• Oklahoma City l'uhlic Schools ..... Elementary, Junior and Senior 
II igh, E,•ening 

Olyml•i:1, \Vash ..... Oiym{•ia High School ....•......... Senior High 
Onei< a, ="· Y •..•.• Onei• a l'uhlic Schools ............ Junior and Senior High 
Oregon City, Ore .. (ll·eJ.:on City IJiJ.:h School. •........ St•ninr HiJ.:h 
( Jrl:mrlo, Fla ..••.•. ( Jrla1Hio Senior HiJ.:h School ....... Senior High 
Osceola, Iowa ..•..• (J~cenla l'uhlic School~ .•.......... junior :1nd Senior High 

Palisarles Park, 
N. J ............. Palisades Park School. ............ Tunior High 

Palmerton, l'a ..... Palmerton High School ............ St•nior H iJ.:h 
l'arag-oulrl, Ark ..... Paragould J>uhlic School' .........• Junior and Senior High 
Pasadena, Calif ...•. l'as:ulena Junior Collcf.(e ........... Senior High 
Patchogue, N. Y •• l'ntchogue High School ............ Junior :~nd Senior IliJ.:h 
l':~terson. N. J ..... l':~terson Puhlic Schools ..........• Elementary and Senior lllf':h 
l'coria, Ill ..•...... l'eori:~ Public Schools •...........• Senior High 
Peterboro, N. H ... l'cterhoro l'uhlic Schools .......... Junior Hi~-:h 
l'icrlmont, Calif .... Piedmont High School ..........•• [unior and Senior lli~h 
Pinckneyville, III. •• Pinckneyville Schools .••........... Junior Jligh 
Pleasantville, N. J .• l'leas:mtvillc Senior High School ... Senior High 
Pleasantville, N. Y .l'leas:mtville Elementary School .... Elcment:~ry 
Portage, l'a ....•.•• Portage Senior High School. ....... Senior High 
Port Jervis, N. Y .. I'ort Jervis Public Schools .•.....• Elementary 
Port \Vashing-ton, Port \Vnshingtcin Public Schools ..• Senior High 

Wis ............ . 
Princeton, Ind ....• Princeton Public Schools ..•...•..• Junior and S .. nior High 
Pueblo, Colo ••....• Centennial High School ..........• Evening, Senior High 

Hahway, N.J ...... Rahway Puhlic Schools ........... Senior Hig-h 
Heading, Pa.: .... . Reading Senior Hig-h School. ....•. Senior High 
Herll:mds, Cahf ..... Redlands Public Schools ........... Junior Hig-h 
Richmond, Va .....• Richmonrl Public Schools ........•• junior Hig-h 
Rushville, Incl.. ...• Rushville Public Schools ........•• junior anrl Senior High 
Hye, N. Y ...••..•• Rye High School .•.•...••....•...• Senior High 

San Bernardino, 
Calif. • •..•••••. San llernardino Public Schools ... ,Junior and Senior High 

San Francisco, 
Calif ............ San Francisco Public Schools ...•.. Senior High 

Santa Ana, Calif ... Santa Ana Junior College ......... Junior College and Continuation 
Santa Barbara, 

Calif. ...•.•.••• S:~nta llarhara Puhlic Schools .....• Elementary, Junior :~nrl S•·nior 
Schuylkill Haven, High 

l'a. • ••..••....• Schuylkill Haven Public Schools .•. Junior anrl Senior Hig-h, Contimw-
tion 

Shawano, \Vis ...... Shawano Public Schools ........... Senior High 
Sioux City, Iowa ... Central High School •.•..........• Senior High 
Somerville, Mass •.• Somerville Public Schools ....••..• Junior High 



,.. 
I 

APPE:'\OlX 

Cit:-· .\"<1111t' of S.-hool 
~llllw.~t~r. ~finn .•• ~tillwatcr l'uhlic !'c:hool~ .•..•...•. ~enior High 
:-t,llwater, Okla .... :-tillwater Public ~hoots .•....•.•. Junior and ~cnior High 
:-toneham. ~Ia,~ .... Stoneham Public ~choob ....•....• Junior High 
Summit, =". J ...... Smnmit l'uhlic ~chools ..•....•...• lunior and Senior High 
St. nou<l, ~linn .... Technical II igh ~cbool. .•..••..... Senior High 
St. l.oui,, ~lo ...•.. St. l.ouis E,·enin~ ~~hoot .•....... E,•cning 
St. l'aul, ~linn ....• St. l'aul Public ::-chools •••.......• Elcmentar)· and Junior Hi~h 

Tnt•reni,h, \\'ash ..• TnJ>Jlcni<h Public Schools •.•...•••• Junior High 
Tnnmtcari. =". :1.1 •• Tucumcari Public !'c:bools .....•... ~cnior High 
:•:ular~. Cahl ..... :t:ularc lli~b ~"boo! ..••••.....••.. J.un!or an.d Senior High 
ln•cola, Ill ........ lu,-cola lltgb School. ............. :--cmor Htgh 
Tyrone, Pa .•.....• T)·ronc High School ..........•..•• Senior High 

\ 'ninn c'ity, X. J .• Hchn·w Technical Institute ...••..• Junior High 
\ 'niontown, l'a ..... l'niontown l'ublic Schoo b ......... Senior High 

\' .1nrlergri ft. l'a .... \'and .. rgrift Puhlic Schools .......• Junior anrl Senior High 
\"i,:~lia, Calif. ...... \'i,.1lia l'uhlic Schools .•••.......• E,·cning, Senior High 

\\'altham, ~la<s ..... \\'altham Public Schools •........•• Senior High 
\\".,,hhurn, \\'i:- ...• \\'ashburn Public Schools •••....•. .Senior High 
\\' .. hstcr t:ro,·c~. 

~lo ...•...••...• \\'chstcr c;rO\'eS Public Schools ..... Junior High 
\\'cllesley Hills, 

~lass ..•••......• \\'ellesle\' Hills Public Schools ....• Tunior and Senior High 
\\' .. st Allis, \\'is ...• \\'e>t Ailis l'uhlic Schools ..••..... )unior ancl Senior lli~h 
\\'est Bend, \\'is ..• \\",·st ll('nd l'ublic ~chools ..•.....• Senior High 
\\'t•st llridgcwah.'r, 

~l01ss .•.•••..... \\'est Bridgewater Public Schools •.• Senior High 
\\: •·stt!eld, ~. T: .... I{!'O='<'.''dt J.un~or lli~h Sc;hool. ....• J.un!or l'!sh 
\\ t•stht•ld, ::-\. \ .... \\ <'>thl'ld :--em or llagh School. ..•. :Scmor l11gh 
\\'c..t ::-\cw York. 

::-\. J ............. \\"t•st X cw York Public Schools .... Elementary 
\\",·ston, \\'. \'a ...• \\",·stnn l'uhlic Schools ••.•.......• Junior High 
\\'estport, Conn .... ll,·diord Junior lliJ.:h School ....... Junior High 
\\'hit man, :'\lass .... \\"hitman l'uhlic Schools ..•••.....• S,·nior High 
\\'ilmin~:ton, llcl.. •• \\'ilmington l'uhlic Schools .......• Trade and Evening 
\\'ilmington, :'\lass .• \\'ilmington l'uhlic Schools .•.....• Senior High 
\\'inston·Salem, 

X. C ............ \\'in;ton ~aJ,•m Public Schools ..... Elementary and Senior lliJ.:h 
\\'inthrnp, ;\[a,, ...• \\'inthrnp Hi~h School .••......... Senior High 
\\'oonso<·kct, H. I .. \\'onnsol'kl't l'uhlic School,- ........ Junior Hi!dt 
\\'yando!tc, :'II ich ... Roo,..,.,. It High Sl'110ol ............ ) unior and Senior Hi!':h 

'i"Jlsilanti, :'\lich ..... Ypsilanti l'uhlic ~choob ........... Junior and Senior High 

.i 
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NATIONAL BALLOON RACE 
Pitt Stadium, Pillshurgh, l'a., :\lay 4, 19~9 

Official St:mcling of Contc,tant~ 
I li,ta•u·,., Sc:dc<l hy Cicological Surn·y, \\'a•hington, I I. t'. 

/'ifni '""' Aidl' E11tr·)• 1'/a,-,. of /.a11./111•1 .I lifo 
1. 'l.il'ul. T. ( i. \\'. Set· 

tl<·. 11. S. :'\ ....... U. S. Na,·y A-S~;-8 Xo. 
En,ign \\', Jlnshnell 

I, ,Cana\'U)', Sa\·agr I! a r Ito r, 
Prine•· Edward l<lan•l, .B 
mi. \\'. Jo:a<t(IOIJit.,,,,,, ... Q~.: 

-· '\\'. T. \'an Onnan ... l.oodyear \'11. .. , ......... Platl•hurg, X. Y ............ .inJ.Ii 

J. 

5· 

6. 

i· 

8. 

9· 

10. 

II. 

12. 

,\. 1 .. :'.la.-Cra.-k<·n 
''· !i. S.-hlosS<'r ..•.•. Detroit Times ••••••••····' ,.,;_ :'\. :'\ewcomh l.akr, E"rx 
E. J. llill l'o., :'\. Y., 6 mi. X. \\'. 

Tah:l\\·n•. :'\. Y.,.,,.,,,.,. 31lli 4 
I lr. ( ieo. :\I. l.t·l iallc, Samson l\lotor Cu ......... 1:; mi. :'\. l'tica, X. Y ....... 3 u.R 
\\':dtcr Ch:unhers 
J.iC"IIl. J.:l\HI'nCC .-\. 

Lawson ........... U. S. Army Xo. J,, •• ,,,. ~·; mi. X. \\'. l{oxhury, X. Y., 
l.ieut. E. \\', Fog<· I· I lela wan• ( ·o. , , , , , •• , .• , , , .1n4.R 

:-;onJ,:t•r. 
(';,pt. E. \\'. 1-1 ill .•••. U. S. Army Xo. 2 •• ,,,,,,:; mi. J:ig ln•lian, X. Y,,,,,. 302.4 
Lien!. l{oht. IJ. 1-lt·ald 
Capt. \\'m. J. Flood .. U. S. Army Xo. 1 ........ '• mi. :'\. E. \\';m·arsing, X. Y. 302.4 
Lien!. lT. 1;. Ent 
S. A. tT. Hasmussen,. Detroit Balloon Cluh,,,.,,; rni. X. X. E. Camdl'n, X. Y. ~99-~ 
T. \\'. Southworth 
1-!. E. 1-lon<"ywcll ..... St. Louis ................. ~ mi. E. :'.lioldlcs<'x, X. Y .... ~oR.R 
Holancl J. Ciaupcl 
\\'aldcmar A. KilkofT.Detroit Balloon Club •••••• ; mi.:".\\'. Slate J{un, P ...... '4.1-~ 
Thon·al<l Larsen 
Lieut. ] . C. Hiclwrd-

son ............... U. S. Xavy Xo. ~ ........ .l mi. X. Apollo, Pa.......... ~.1 
Lieut. :'.!. :\f. Bradley 
C. A. Palmer .•••.••. American Business Cluh 
\\'alter B. (;riffin of Akron .•.•.. , . , ..•.. :"o log rct·ei\'l'll. 

*Place winners on U. S. Tcarn in Intcrnation~d <;union Itcnuett H.ace, !'t. Loui!'-, ~fo., 
Sept. 2R, 19-'9· 

GORDON BENNETT BALLOON RACE 
Starting From St. Louis, :\liss:>trri, Sept. 2R, I<J2<J 

ni.<larrrr 
/'/ria /Jal/"mr Cortrrlry Pilot arrd Aidr !.mtdi11~ /'lrta .\lilrs* 
I. lro'>dyear VI I I ..... United States. - -\V. T. Van Orman. _ .. _ . __ :1 mi. S. E. Troy. Ohio __ .1-1 r 

Alan 1\lacCrac'<en 
2 , Army ..... _ ....... United States.-. Capt. \V. E. Keuner. _ ... _ 2 mi. N. Neptune, 

Capt. .T. F. Powell. Ohio .. _ . ____ . _ ... __ .uR 
3 . Navy .. _ .......... Uniterl States ... Lic•ut. T. G. \V. Settle._. __ 10 mi. S. \\'. Eaton, 

l~nsign \V. Bushr1C'II Ohio .. _ .. _ ... _ ... __ 304 

4. "Beh::ica" .... _ ..... Belgium .... - .. - Ernest Demuytcr ....... __ Coryclon, lrdiana ... _. 226 
Franz Lecharl ier 

5. • 'Dan mark" ...... -. Denmark ....... (;eorg Schc·nstrom ...... __ 5 mi. S. 1':. Bedford, 
S. A. IJ. Rasmussen Indiana_ ..... _ _ . _ 200 

(>. "Lafavette" ...... - -France- ........ lrcorg<:>s Planch<>t. ....... _ Stincsvill!', I ncliana _ . __ 200 
- Howard A. Scholle 

"Barm<'n" ....... - .lrermany ....... Hugo Kanl!'n, Jr. •I mi. S. 1':. M!'lvin, 
'' Fritz EhcnPr Illinois.. . _ .. .. .. _ 171 
8. "EssPn Stadt" ..... lrermany ...... - Eric Leimkugel. ........ _ .latlin, lllinoos _ ..... __ 169 

lreorge Fro<>hPI 
9 . "Argentina" ....... Argentina .... - -D. Eduardo Brarlley _ .. __ . Fairbanks, Indiana ... _ 155 

Francisco ] . Cad a ,·a! 

*Distances were scaled hy the U. S. Geological Survey, \Vashington, D. C. 



NATIONAL AIR TOUR 1929 
!'lace !'lane :I.T.C. .Vo. .lfolor /'S(./ l'o/o>l 

I. '\Vaco ............................. 2-10 .................... \\'ri~:ht j-1>. . . . . . . . . . . ........... John l.ivin.:•ton 
2. Waco ............................. 2.JO .................... \\'ri~:ht J·IJ........ . . . . . ..... Art l>01vi~ .. 

/'''""' 
·IS.I>jl.l>.a 
.p,to!l.llol 

.III,.I'J·I·"·I 3. Ford ............................. 2.1r. .................. ~ ~ ~\·rt:~~··J~~:a~p: ................. :\1. 1•:. /.t•ll·~r .. . 

4. Curtiss-Condor .................... 193 .................... Curtiss ( 'onqtlt'ror ................. \\'. J. I 'ro:l.iW••II. . · · · · · · · .1.1.7•Jf>.tl> 
s. Bellanca .......................... 2-15 .................... Wri~:ht j-6 ........................ Gco. llaldt•man. . . .. J.J.J77 .. 111 

6. Bellanca .......................... 129 .................... \\'ri~:ht j-6 ........................ R. ,\, :'l:a~:l••... . ....... JI,II<JO.Jl 
7. Command-Aire .................... I8.J .................... Curtiss <'hallcn~:cr ................ . j. ('.!'one.. .l•J.7It.llt 
8. Fairchild KR34 .. .' ................. 162 .................... \\'ri~:ht J-6 ........................ :\Its. Kdth :\lill··r.. . . · .... lll.sn.l.tll 
9. Spartan ........................... 195 .................... Wri~:ht j-1• ........................ j. \\', \\'coJhurn ......... ·. · · · · · · · · Jll.,ltt.I>J 

10. Ford ............................. 165 .................... I'. & \\'. \\';osps .................... B.S. \\'aruc•r . . . . . . . . .... · ... JII,.,•Jit.IHJ 
II. Cessna ........................... 2.J.J .................... \\'ri~:ht j-1> ........................ Stan!!!)' Stanton.... . . . . . . . l7.7S•J.84 
I2. Curtiss-Thrus!t .................... 231, .................... \\'ri~:ht j.f, ................... , .... J>alt· jack<~~Jn . . . . ............... J7/o<J•J.JO 

13. Cessna ........................... · i 2 . .••.•••••.•.•...••• \\'arucr ......................... { ra~ ... ~~~:~:·,limtl } . . . . . . . ............ J7 ,,,,,4 .. 16 

I4. Cessna ........................... 24.3 .•.•.......•........ \\'ri~:ht J -6 ...................•.... Stc:vc Lacey ....................... 111,810 .• 16 
IS. Fairchild; I •...............••..•.• 89 .................... I'. & \\'. \\'as1o ..................... Richard l'••ars........ . ............ ll,Sili>,<JJ 

r6. Great Lakes ....................... 228 .................... Am. Cirrus ........................ Chas. Mc:y.,rs ..................... JI,7$1l.41> 
I7. Lockheed ............. · ............ 227 .................... 1'. & \\' \\'asl•· ..•.................. \Vii")' l'ost ........................ 2 1,07 .J.J'J 
IS. Curtiss-Thrush .................... 236 .................... Wri~:ht j-1> ........................ j. 1.. :\olcl;r;ul)· ..................... JO,J7J,<JS 

• I9. Ryan ............................. I42 ....••••••..•.•.••.• \Vri~:ht j.r, ........................ Rns:!ell \'oun~: ..................... II),Ql<J .. l'J 
20. Moth ............................ 197 .................... Gipsy ........................... , . A. I'. Kra1>ish ...................... 1 f),<) t6.6.1 
2I, Boeing 95 .... ..................... 106 .................... P. & \\'. lloruct .................... Rt•uhcn \\'a,::ncr ........ , ........... J<).,!O,!.n 

22. Curtiss-Robin ..................... I 43 .................... Curtiss Challenw·r .................. <;•·ntr)' Shc·lton ...•.............. , . tll,cJ67 ,<J<J 
23. American Eagle .................... 12.1 .................... Kinner ............................ :\lay Haizli1> ....................... J7,•IOII.IIt1 
24. Travel Air ........................ IJO .................... \\'right J-1> ........................ :-o;.,wman \\'adl11w .................. 1 ·1.7·10·77 
25. Great Lakes ....................... 228 ..................... \m. ('irrus ........................ \\'m. l.ancastt·r .................. , .13,701).60 

::... 
"tt 
"tt 
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NATIONAL AIR RACES 
Aug. 2~-Sept. 2 

Municipal Airport, Cleveland, Ohio 

PORTLAND (ORECON) TO CLEVELAND DERBY 
Place Pilot Pla11e E11giru 
rst ............ T. A. Well~ .................... Travel Air D-~ooo......... . ....... Wright J-sAB ..... . 
2nd ............ Tex Rankin.... . . . . . ........ \\"aco Taper Wing.. . . . . .... Wright .I -b. 7 Crl 
3rd ............ Sydnor Hall ................... Travel Air Speed wing. . . . . . . .. Wright Whirlwind. 
4th ............ W. H. Emery, Jr. . . ........... Travel Air B-11 D. . . . .... Wright J -<> ... . 
sth ............ Gilbert H. Eckerson ............ Waco no Taper Wing. . . .. Wright J -sA .. . 
6th ............ Dick Rankin ................... Waco 10T Land Biplant•. . .. Wright Whirlwind J -.:; 
;th ............ W. B. Clark .................. Tra\·cl Air -1000... . .. \\"right Whirlwind .1·-tB 
. . . . . . . . . . . ... Clarence F. Bate,;. . . . ........ ~peed wing \\"aco. . . . . . ... \\'right J -5 ..... . 
. . . . . . . . . . . . . . . Chas. W. Holman .............. Laird LC-R Speed wing .............. \\'right \\"hirlwind J·-1· .. 

RIM OF OHIO DERBY 

Place Pilot PltiiU 
Au~:. 30, I<J29 

1st ............ .T. 0. Donaldson.. . . ........... Tra,·el Air Biplane 
1-:ll.S:illt• 

.... \\'right J -6. 
2nd ............ \V. J. Barrows. . . . ............ Fairchild '"71··. . . . 
3rd ............ Loren \V. ::'<lendell .............. Buhl Cabin :\lono ............. . 

... Pratt & \\'hitner 

. .. \\'right J ·IJ .... 
\\"a<p 

NON-STOP AIR DERBY-Los Angeles to Cleveland 
Au~:. 2~ to ~ept. r, r o29. 

Place Pilot Pl<llu 
1st ............ Henry J. Brown ................ Lockheed Air Expre:;,: .. 
2nd ............ L. Shoen hair... . . ............ Lockheed \\•ga Cabin .. 
............... Roscoe Turner. . .......... Lockheed \'ega .. . 

.............. . ]. P. \Vood ............................. · · 

l~u~itu 
. llornet .. 

. .. 1'. & \\". \\'asp. Trp•· 1· 
. .1'. & \\'. \\"a,;p .. 

WOMEN'S DERBY-Santa Monica to Cleveland 
Place Pilot Plaru 
DW-1 .......... Louise Thaden ............. Tra,·el Air. .. 
D\V-2 .......... Gladys O'Donnell. . . . .... Waco ro. . . . . . . 
D\V-3 .......... Amelia Earhart ............ Lockheed Vega ..... . 
D\V-4 .......... Blanche NoyPs. . ...... Travel Air Speerl-win~ 
DW-s .......... Ruth Elder. ........ Swallow Biplan .. . 
CW-r. ......... Phoebe Omlic.. . ...... Monocoupc ... . 
CW-2 .......... Edith Foltz.. . . . . . . .. Eaglerock Bull!"t 
C\V-3 .......... Keith Miller ............. Fleet :\lode! 2 .. . 
C\\"-.j .......... Thea Rasche ............... Gypsy :\loth .. 

.\lolor 
. ... \\"ri~ht J -sC 
. ... \\"right .1-s 

.. \\"right J -5 

.. \\'right J -5 
... \\"right .1-5 
.. \Varner. 
.. Kinner. 
. Kimwr K-5 
Dll. t;YP>'\ 

Timt 
... .!O:Ol:O.! 

. l! :21 :.u 

.. 22:1 .!:.1J ; 

.. l.J:.u:ss 

.. 28:15:1.1 

. . 25:10:.Jf•.:; 

. .. JI :.!7 :.11 
52:.q:.L~ '' 

.r.,:.i:,:v. 

Ti11u C<1sh Pri:t 
. q:~~:JO ........ SJ.OOO.OO 

.. 15:26:24 ........ r.soo.oo 
. 17:26:oo.... . . . . ;;o.no 

. .l;:.p:l.l.... . . . ·150.00 

. . 1S:q:02...... .100.00 
. t8:27:2h ......... . 
. ~.!:24:15......... . . . . 
.Out. .................. . 

. .Out !down at ~andu,;ky, 
Ohiol ................ . 

Ti>IU 
.J:-111:11. 
.1:5,!:.1;. 
5:0j:•l•) < 

( ·,:.<h /'ri:t 
. .$1.000.00 

6<10.00 
.~Of).l')f) 

Sp,·,·,J ( ·,,.h /'rr:f 
I s6.2o. . . Ss.ooo.oo 
1-1o.h5 . . . . . .. !.S•lo.on 
.\rriv,•d ;.!; 1'.:\1. nut nn rult! 
rt'•lllirin~: arrival h··inr·~ r, 1'.:\1. 
Fail,~d to arrh·e .... 

'Pal 
1.!.:;.07 
1.!7 .,5.: 
l.JZ/•1 

. 1)6 .. 11 
108.1•1 

:; I ,fJS 

1:.17 

I ·,,./: l'rr :' 
. S.!.OOO.Oil 

l.•)so.ou 
K;s.o•l 
;.:s.uo 
.15ll.OU 
()l)t).Qt) 

~5•J.On 

.1!5.00 
17 _;_.,., 

'-" 
00 
00 

:.:... 
:;;: 
r. 
:;;: 
:,:... 

~ 
-: 
-·· :,:... 
:;;: 

...,., 
~ 
;;-: 



MIAMI-MIAMI BEACH TO CLEVELAND AIR DERBY 

Piace Pilot 
B-1..... . Robert E. Dake ...... . 
B-2 ............ Chas. \\', Meyers .... . 
B-3 ............ C. A. Burrows ...... . 
B-4........ . Frank T. Courtney .. . 
C-1....... . . George E. Halsey •.... 
C-2... . . . . .. J. Carroll Cone .... . 
C-3.. ... .E. Z. i\'ewseon .... . 
D-r.... . ..... Earl Rowland ...... . 
D-2....... .Leslie H. Bowman .. . 
D-3.... . . . . C. D. Borer ...... . 

l'ia>lt 
. American :\loth .... 
Trainer 2T 2 .••.. 
Fleet 2 .....•.... 
Gypsy ~loth ...... . 
Rcarwin Ken royce ... . 
Command-:\ire ~port ... . 
Air Boss ........... . 
Cessna ( 'ahin .. 
~lonosport .... . 
Cc~sna Cabin ... . 

.lfolor 
. \\'arner ~carah ........ . 
.\rn. Cirrus :\lark I II .. . 
Kinner K-s ........... . 
Ill!. Cypsy .. .. 
( 'hallen~cr .... . 
<'hallen~•·r... . . . . . . 
Whirlwind J .(,, s l 'yl .. . 
\Varner ............ . 
Kinner K-s ...... . 

. Cornet ............. . 

PHILADELPHIA TO CLEVELAND DERBY 
/'lace Pilot /'ia!le .lfolor 
D-1....... . . Errett \\'illiams. . . . . . . . Alexander Bulltt ..... . 
D-2......... Ike Stewart...... . . . :\louocoach ....... . 
D-3 ............ Howard Young..... Bellauca CII-Joo ... . 
F-1...... . .]. \Vesley Smith..... Bellanca CII-JoO .... . 
F-2. . . . . . . ... S. A. Riley. 1 • • • • • • Tra\'l'i ,\ir t,ooo-11 .. . 
F-3..... . .... R. 1'. Hewitt.......... . .. Travel Air IJOoo-B ...... . 

\\'ri~ht J .(,, 5 Cyl. .. . 
\\'ri~ht J -5 ........ . 
\\'ri~:ht J-5 ...... . 
\\'ri~:ht J -b, <) < :yl .... . 
\\"ri~:ht J·IJ, 'I ( 'yl. .. 

. . \\'ri~:ht J .(,, '-' ( '>•I .... 

OAKLAND (CALIFORNIA) TO CLEVELAND DERBY 
Place Pilot J 'itlllC ,1/olor 
I St. •... 
2nd ...... . 
3rd ...... . 

. Loren \\'. J:..lendell .... . 
. .\V. j. Barrows ..... . 
.. J. 0. Donaldson ...... . 

lluhl C:ahin :\lonoplane ........ \\'ri~:ht j.(, .... . 
Fairchild ; r . . . . . . . . . . . . . \\'asp C ..... . 

.Travel Air Biplane......... . . Wright J-6 ..... . 

ALL OHIO DERBY 
Place Pilot /'/1111C }'llgi Ill 
I St........ . Lewis Love ......... . 
2nd..... H. A. Speer. ....... . 
Jrd..... . Vernon L. Roherts .... . 
4th ............ D. S. Zimmerley .... . 
sth ............ Leslie C. J\1 iller ........ . 

Davis :\lorWt>lane \'s ............ Le Blonds Cyl ... . 
Harlin~: :-.; B·J. . . . . . . ( ;enet .......... . 
:\lonocoup<·. . . . \'"lie Ms ..... . 

. Barling N B-3...... LeBlond (,o, .. 

. :-licholas Beazley... . . . Lclllond '"'· .... 

J'1mt 

l,l:oiJ:I)J.$ 
r,1:1o:s!!.s 
1,1:~;:.u ..... 
1.1 :o.,: 16 .•.•.. 
1J :.1J :0.1.5 · · 
I,I:JIJ:J.I-5 · ·. 
1.1 :zs :.,Its .. . 
JJ:JO:.p ..... . 
I ~:J<):J2.S .. . 
u:s.1:1o~i ... . 

T1mt 

'•:J I :.11 .... 
7 :J<):J I . • • . 
7 :]O;OfJ, ••. 
r,:J'J:oj . . . 
7 :.\'J:5J ... . 
•J:oo:us ... . 

'f'wlf 

17:.u:1r,, .. . 
17 :.,1,:.1> ... . 
111:1;:11! .. . 

Timr 
.J :.1.1:1 s.r,. 
:;:oo:s5 .... . 
S :o; :.1.1-S .. . 
.'i: Ill :o 1.11, .. 
.) :Ji :tJ f. I) •. 

""1 
I 

( en/: l'nu 
Sr.sso.on 

i7S.Oc> 
Jl!7.50 
~31.50 

t,.:oo.m, 
7J(J.0(1 
.\HO.C)O 

1,soo.oo 
750.00 
55n.o11 

I mil l'ri:r ~ 
SI/•.I''·JS '"0 

C)l! r.!! I '"0 
1'5·1.(JO r:'l 

1.,11•.1.1•.1 ~ 
K1K.1K 0 
515 .. 15 ....... 

~ 

( ·~ull 1 1ri:.~ 

S,!,IJOO.IJO 
I,SOU.OH 

71i•)JJ(J 

I ·,1.\IJ /'ri:r 
St,fJOO.IH) 

soo.oo 
J7S·'"' 

VI 
00 
\0 



TORONTO TO CLEVELAND FLYING CLUB RACE 
Place Pilot Plane Engirlt' Timr C<1sll l'ri:r 
Ist ....•....... K. E. 'Vhyte .................. DH. Gypsy :\loth .............. Gypsy .......................... 3:00:26 ............... S 300.00 
2nd ............ R. C. Guest ................... De HaYiland :\loth ..........................•.................. 3 :o~ :so. . . . . . . . . . . . . . 2oo.oo 
3rd ............ G. l\1. Irwin ................... DH. Gypsy :\loth .............................................. 3:14:26.............. 100.00 
4th ............ Len]. Tripp ................... De Ha\'iland :\loth ............. DH. Gypsy ...................... 3:19:33 ...................... . 
.. .. . . .. . . .. . . ·"'alter:::\. Deisher .............. DH. Gypsy :\loth .............. DII. Gypsy .................... Out .......................... . 
. . . . . . . . . . . . . . Albert Brown .................. Cirrus A \'ian ................... Cirrus ~I K-11 ................... Out .......................... . 

TORONTO TO CLEVELAND (Commercial) 
Place Pilot Plane Eugiru 
1st ............ Herbert St. Martin ............. Tra\·el Air Wasp ............... Wasp Radial ................ . 
2nd ............ W. ]. E. johnston .............. Buhl Airsedan ................. '\'right j-6. . . . . . . . . . . . . . . . 
3rd ............ ]ames G. Crang ................ Buhl. ......................... Wright J-s .................. . 
4th ............ Thomas F. Williams ............ Eaglerock :\lodcl A3 ............ Hispano Suiza ".-\" ............ . 
sth ............ E. Leigh Capreol ............... Gypsy :\'loth ............................................... . 
6th ............ William !\'. :\-tillar .............. DH. :\loth :::\o. Soo.................. . . . . .................. . 
. . . . . . . . . . . . . . . O'Brien Saint .................. Tra,·cl Air Biplanc ............. Curtiss Challen~:er ....... . 

WOMEN'S RACE-Event No. 1 
:\ng. 27, 19~9. s :\Iiles, 10 Laps 

Place Pilot Plaru EP1giur 
I st. ........... ':\Irs. Keith :\Iiller .............. Fleet :\!odd ~ .................. Kinner Ks .. ........... . 
2nd ............ Lady Mary Heath .............. Gn•at Lakes ................... Am. Cirrus .............. . 
3rd ............ Blanche !\'orcs ................. Great Lakes ................... :\m. Cirrus .............. . 
* .............. Phoebe Om lie .................. :\lonoconpc .................... \\'arnl"'r ................. . 
............... Amelia "Earhart ................ Grl"'at Lakes ................... Am. Cirrus. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . Louise Thaden ................. Tra\·el Air · R' ................. Chcnolrt ................. . 
. . . . . . . . . . . . . . . Thea Rasche ................... Gypsy :\loth ................... DII. (;ypsy .......... . 
. . . . . . . . . . . . . . . Elinor Smith ................... Curtiss Rohin ............... Curtiss {lXs ........ . 
. . . . . . . . . . . . . . . Edith Foltz .................... Ea~:lerock Bulll"'t. . . . . . . . . . . . Kinrwr.. . . . . . . . . 

*First prize paid to :\Irs. Phoehc Omlie. in addition to first prize to :\Irs. Kcith :\lillcr.-Dccision of Ht•f..r('('. 
sustained. 

LIGHT PLANE-Event No. 2 
Aug. 2;, 1929. 5 :\lilt•s, 10 l~'lps 

1'/arrr l'rrgiru 
1st. ........... E. B. Hcath ................... llcath Snpcr l'arasol. ........... Bristol Chcruh 
* .............. F. Lund ....................... Low \\'ing Sport. . . . . . . . . . . . . . I ll'ndt•rson ..... . 
t .............. jack !\lc::'llillan.... . . . . . . . . . . Hcath Sup!'r l'arasol......... .llt·nd!'rson .... . 

*Dropped out on third lap. tDroppccl out on sixth lap. 

Place Pilr>l 

Time Ctt<ll l'ri:r 
2:1o:~.J .............. S2,ooo.oo 
~:l,l:q ............... 1,100.00 
2:1S:oQ............ Soo.oo 
2:,H:.1S •••.•............. 
.2::;o:25 ..................... . 
2:so:j<l ................... . 

tlut .......................... . 

Spu./ 
<>11.7.1- ........... . 

. t)C,ot; . ........ . 

. S5.11o. o o ..... . 

. II ~-.Ill ..... . 

. IJI.SO ..... .. 

.Out. ...... .. 
Out ...... . 
(hit. ........ . 
( lut .. . 

( '"'' l'ri :t 
. s soo.oo 

.100.00 
100.00 
5•>0.00 

l'roto><t pylnn~ not prop,•rl~· n~;•rkt•,J, 

.'f'rt.I 
h.?o•JI .... 

( ,,,IJ /'rr:r 

. . s .17 s.nn 
.,,-;,f)fl 

l.i.t;.IIIJ 

v-. 
'-0 
0 

:> 
:;;;= 
() 
:;:;: 
:X::. 
>-:; 
>-3 

~ 
r:'j 
:.... 
:;;;= 

t::;j 

0 
0 
;;: 



EXPERIMENTAL SHIP RACE-Event No. 3 
:'ept. z. 1 ()2<). 5 !II ill'S, 5 Laps 

]'/ace Pilot l'laur l~us:iur 

C-r ............ Douglas Da\'is... . . . . . Tra\'t·l Air..... . ......... . 
C-2 ............ E. B. Heath. . . . . . . . . . . . . llc·ath Bahy Bullet ...... . 
C-3 ............ H. A. Speer. . . . . . . . . . . . . . . ... Bar! in!: :\ 1!3 ........... . 
D-r ............ II. S. ~lyhrcs .................. Simplex ~lonoplane ........ . 

Ch~'·roiN Il-l> ... . 
Bristol Chcruh .. . 
(;('ll('t.. . . . ... . 
\\'rif':ht J .(, . ..... . 

CLOSED EVENT FOR PILOTS OF U. S. MARINES-Event No. 4 
!'lace l'ilol Jo:u/rau/ Timr 

r ~t ............ Lieut. Boyden. . . . . . . . . . l 7nited Hat<·s :!llarirl('s .. . 30:41> .. 1 ....... . 
2nd ............ Lieut. Bryce. . . . . . . . . . . . l 'nit<'d States !llarin<'s .. . .lu:se1 .. 1 .. · · · 
3rd ............ Lieut. Belcher. . . . . . . . . . . . . . . l'nitl'd Stat('S !llarin!'H .. . .lt:l,l .... . 
4th ............ Lieut. Beagen .................. l'nitcd Statt·s :!llarirH·s .. . ;p :lX ..... .. 

CIVILIAN PLANES-275 CU. IN. OR LESs-Event No. 5 
Aug. zH. r 9~e1. 5 :'llil•·s. r o Laps 

!'leur Pilul /'Iaiit' /~u~iur 

.~('((./ 

I IJ.JII. 
105.·1". 
W5.l2 ... . 
t.;';.Ot .. . 

.~('ud 

J.p.HK. 
1.1 J.KK. 
J.IO !IS .. 
I .l'l· 7 J 

Spud 

JEt ............ E. B. Heath........ . . . . !!Path Bahy Bulll't....... Bristol Clu•ruh...... . . . . . ro<> .. l''· ..... . 
2nd ............ H. A. Speer..... . . . . . ..... Barling :\ B-.l.. . . . . . . . . . . . <;c·nt·t.. . . . . . . . . . . rus.e1,1 .. . 
3rd ............ Lewis Lov'c·. . . . . . . . . . . . . . . . .. lJ;n·is :!llonuplanc. . . . . . . . Ldllond 5 C}·l . . . . . . . I os.IH> .•. 
4th ............ \'erne Roberts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t<>h.,IJ .... . 
5th ............ Barney Zimmerley.... . . . . . . . Barling i'\ ll-3. . . . . . . . . . . . . IH> !..c· !lionel. . . . . . . . . . . . . . ...... el·l-5<> ... · . 
............... Leslie l'vl iller ................... Barling i'\ B-3. . . . . . . . . . . . . . . .I>" l.t: !ll•nrd. . . . . . . . . . . . < lut ...... . 
............... Wilfred 1!. Moore .............. Inland ~lonoplane ............. IHI Lt• Blond............ . . < hll. .. . 

........... Ted Lundberg. . . . . . . . . . . . . ... Driggs Skylark......... . ..... Rove·r 4 ('yl., in lin" con\'I'Jt•·d ..... < lut..... . 
*~o prize. Fouled at third pylon on fifth lap. 

ARMY ATTACK GROUP-Event No. 6 
Aug .. 10. 1'')2'J 

Place l'i/ol /'ltlll<' EIIJ:illr Spat/ 
rst. ........... !. M. Palmer .................. Curt'ss A-3 .................... Curtiss IJ-12 ..................... 140.20 .. 
2nd ............ G. F. Kinzie ................... Curt'ss A-3 .................... Curtiss D-12 ..................... r3I!.B4 ......... . 
3rd ............ F. M. Ziegler .................. Curt'ss A-3 .................... Curtiss D-r 2 ..................... JJ6. 14 ........ . 
............. .. ]. H. Jouett ................... Curtiss A-3 .................... Curtiss !J-12 ..................... 127.62 .......... . 
. . . . . . . . . . . . . . . G. A. McHenry ................ Curtiss A·.l .................... Curtiss D-12 ..................... 135 .. p .......... . 
. . . . . . . . . . . . . . . J. G. Moore ................... Curtiss A-3 .................... Cmtis.• D-r 2 ..................... r 34.(11J ......... . 
. . . . . . . . . . . . . . . W. S. Lee ..................... Curtiss A-3 .................... Cmtis.q !J-12 ..................... r.15.25 ........ . 
. . . . . . . . . . . . . . . ] . Flock ....................... Curtiss A-3 .................... Curtiss D·r 2 ..................... r :1o.lo7 ........ . 
.. .. . .. . .. .. . . . S. ] . Simonton ................. Curtiss A-3 .................... Cmt iss D-r 2 ..................... 12''·51> ............ . 
.. . . ... .... ... . 0. C. George ................... CmtissA·:l .................... Curtiss D-12 .................... 1.14·1.1· ......... . 

• • • • • • • • • • • • • • • t 1 ~E; .. ;:, • • • • • • • • • • • • • • • ~~illE H • • • • • • • • • • • • • • • • • • •l1!!1ll~ llil r• • • • • • • • • • • • • • • • • • • • i ll~i • • • • • • • • • • • · • · 

( II ;h l'r~:t 

$ .IM.OII 
J.IO.OO 
I(IO,OH 

,,01}.00 

( ol\11 /'r~:r 

Trn1•hr 
Trophy 
TtoiJII>' 
Trophr 

( ~,;, l'n:t 

$ ·IOfJ.IJIJ 
.:oo.ou 
IO(),Ufl 

S(J,OO 

Pri:t 

~ ~la!IOn !II. 
!'a trick 

\Trophy 

:,t.. 
""C 
'"'0 
[":"l 

~ 
c ..... 
;..-: 

1..1-. 
\0 

... 



ARMY PURSUIT RACE-Event No. 7 
Aug. JI, I929. IO ~Iiles, 8 Laps 

Plarr Pilot Pla•rr Engine Spud Pri:e 

znd ............ A. L. Moore •.................. Curtiss P-1 .................... Curtiss D-I ..................... 152.04.......... . . . . I .. 
Ist ............ P. B. \\'urtsmith ............... Cnrti!"S P-I .................... Cnrtiss D-r ..................... IS2.Ii ............. { John 

3rd ............ K. E. Roger ................... Curtiss P-I .................... Curtiss D-I .................... 152.0I... .. . . . . . . . .. ~.litchcll 
4th ............ E. J. \\'arburton ............... Curtiss P-I .................... Curtiss D-1 .. .. . . . . . . . . . . .. 15I.82.............. Trophy 
sth ............ J. A. Winefordner .............. Curtiss P-I .................... Curtiss D-I . . . . . . . . . . . . . .. ISO. ;8 ....................... . 
6th ............ Wm. M. Morgan ............... Curtiss P-I ................... Curtiss D-r .................... 150-SI. ...................... . 
7th ............ Hoyt L. Prindle ................ Curtiss P-I .................... Curtiss D-I . . . . . . . . . .q9.98 ....... . 
8th ............ P. W. Wolf .................... Curtiss P-r .................... Curtiss D-I . . . . . . . . . .. 149 .. 18 ....... . 
9th ............ C. E. Henry ................... Curtiss P-I. . . . . . . . . . . . ... Curtiss D-I . . . . . . . . . . . . qS.Ss ......... . 
roth ........... E. H. Underhill ................ Curtiss P-r........... . .... Curtiss D-I .. . . . . . . . q;.;9 ..... . 
rrth ........... J. C. Crosthwaite .............. Curtiss P-I . . . . . . . . . ... Curtiss D-I .. . . . . . .. q6.35 ..... . 
12th ........... R. Royce ...................... Curtiss P-I........... . . Curtiss D-I . . . . . . . .. q~.:lll ... . 
13th ........... ]. F. Egan ..................... Curtiss P-1......... . . . .. Curtiss D-I ... I.p.86 ... . 
I 4th ........... R. L. Schoonlein ............... Curtiss P-1 . . . . . . . . . . . . .... Curtiss D-1 . . . . . . .. IJQ. 3:; . 
rsth ........... R. E. Cobb .................... Curtiss P-I .................... Curtiss D-I . . . . . . . . .. IJS.~S. 
............... H. A. Johnson •................ Curtiss P-I .................... Curtiss D-I ..... . 

OXS RACE (REPEAT OF EVENT NO. 8)-Event No. 8 
Aug. 28, 1929. 5 :'llilt•s, S Laps 

Place Pilot Pl<111r 
rst ............ Geo. H. Shealey ................ Tra,·el Air ......... . 
2nd ............ William E. Winkle ............. Three Place ...... . 
3rd ............ P. H. Spencer .................. Curtiss Robin ... . 
4th ............ Arthur C. Chester .............. Tra\'!~l Air .... . 
5th ............ Louis Miester... . . . . . . . . . . . . . Curtiss Rohin .... . 
6th ............ R. \Y. Brown .................. Curtiss Robin .... . 
;th ............ Ralph C. 'Wensinger ............ Eaglerock .......... . 
............... Clarke L. Smith ................ \Yaco 9 ............ . 
............... Eugene J. Detmer .............. Tra,·cl Air .......... . 
............... S. ], \\'ittman .................. Pheasant H1o ........ . 

*Forced down one-third mile east oi pylon ::\o. 3; motor trouble. 

l'ngi1u 
. .. Curtis.< llXs. 

.Curti>> OX ... . 

.Curti;s OX .. . 

. Curti:::: OX .. 

.Curti:::: OX .. 

.Curtis; OX .. 

. Curtiss OX. 
. .Curti::_< OX .. 

. Curtiss llX 

. Curtiss OXs. 

CIVILIANS ONLY-510 CU. IN. OR LESS-Event No. 9 
Aug. 28, Il)21). 5 :'llilc::, IO Laps 

Place Pilot Pla•u 
1st ............ \'erne L. Roberts ....... . 
2nd ............ R. T. Quinb~· .......... . 
3rd ............ C. E. Clark ........... . 
4th ............ Charles Meyers ....... . 
5th ............ Wilfred G. l\Ioore ....... . 
6th ............ Clarence Chamberlin ..... . 
7th ............ Leslie Bowman ........ . 
8th ............ A. P. Krapish .... . 
9th. . . . . . ..... R. D. Cramer ........ . 

. . :'llonocoupe ...... . 
. :'llonoconpc .. 
. Tra,·cl Air RC. . 
. (;reat Lak<"S ... . 
I nlan<l Sport. ... . 

. Chamberlin :'II ono 

. :'llonosport ..... . 

. Dll. (;ypsy. 

. C cssna A\\' .. 

Engi1u 
. ....... \\'arner Scar;1b .. . 

. .. \\'arner Scarah .... . 
. Chenolct De;, 6 Crl. . 
.Am. (~irrus Ill ..... 

. . \\'arner Scarah. 

.. Kinner, s Cyl 

. . Kinner K-s. 
.f10 (;, ~1 ..... 

. .. \\';uncr 11 o .. 

Spud 
.10.1·5·1· .. . 
. IOO.j.l .... . 

Q~t.!~ ... . 
9j .. II .. . 

. 05.';(, .. 
• I)O •• l5 ... 

. . S;.olL. • 

Spu.J 
. I2Q,I8 ... 
. 12S.o9 .. 
. I~(,, 1.1 .. 
.l~l.OO. 

.116.jJ. 

.1 q.llo ... 

. 1q.o11 
II ;!.2:.: 
11.!.0fJ 

(·,IS/I ]'ri:t 
.s soo.oo 

-1<.10.00 
JOO.OO 
100.00 
so.oo 

C.;si: Pri:r 
.s soo.oo 

·1•>0.00 
200.00 
11)0,00 
so.oo 

...,.. 
~ 
I.J 

> -;;;::: 
n 
;;;::: 
:;:... 
~ 
~ 

~ 
i-1 
~ 
;;;:: 
.._. 
....... 
0 
0 
;;-: 



:.: 10th ........... Bob Dake................. . . . Dll. Gyp~y...... . . . . . . Warner 110 ... . 
~ 11th ........... Lieut. C. P. Warner . . . . . . . . Fleet 2.. . . . . . . . . . Kinner K-s ... . 

. . . . . . . . . . . . . . . Frank T. Courtney ............. DII. Gyp~y...... . . 6o G. l\1 ...... . 

. . . . . . . . . . . . . . . C. A. Burrows ................. Fleet. . . . . . . . . . . . Kimwr. . . .. 

............... Earl Volter. ................... Curtiss Robin... . Curtiss OXs ... . 

. . . . . . . . . . . . . . . Ralph Lockwood. . . . . . . . . . Fairchild KR21..... . . . Kinner ......... . 

. . . . . . . . . . . . . . . Earl Rowland .................. Cessna A. \\'.... . . . . . Warner ~cam b ... . 

. . . .. .. . . . . . . . . ]. Wesley Smith ............... ~lonosport........ . .................. . 

. . . . . . . . . . . . . . . Ennis L. Stewart ............... Ca\'alier Cabin Mono. . Gypsy... . . . . . . . . . . . . . 

............... Errett Williams ................ Alexander Bullet..... . . . \\'ri~:ht J-6, S C)·! ..... . 

. . . . . . . . . . . . . . . \Vm. McDonough .............. Moth. . . . . . . . . . . . . . . . . . ...................... . 

. . . . . . . . . . . . . . . H. S. Myhres .................. Simplex ....................... Warner Scarab .. . 

. . .. . . . . . . . . . . . Glen Messer ................... Air Boss ...................... si.,mans........ . . 

. . . . . . . . . . . . . . . P. H. Spencer .................. Curtiss Robin .................. Curtiss OX .................. . 

CLEVELAND TO BUFFALO EFFICIENCY RACE-Event No. 10 
Sept. 2, 1929 

Place Pilot l'i<ZIIr E11s:i11r 
1st ............ Geo. W. Haldeman ............. Bellanca Cabin ................. \\'right J-6 ........... . 
2nd ............ ]. \Vesley Smith ................ Bellanca CI·IJOO... . . . . . . . . . .. Wright J-6 ...... . 
3rd ............ Otis Beard ..................... Fairchild 71 . . . . . . . . .. Wasp ............. . 
4th ............ H. P. Young............. . .Bellanca........... . .Wright J·s ........ . 
.............. . ]. M. Johnson ................. Buhl............. . .. . . Wright ........... . 
. . . . . . . . . . . . . . . Errett Williams ................ Eaglerock Bullet . . . . . . . . ...... \\'right J -6, 5 Cyl ... . 
............... S. Hall ........................ Tra\'el Air............. . . .. Wright 
............... C. W. Holman ................. Laird.................. . . . .\\'right J·.t 
............... T. Taney ...................... Tra\'el Air.. . . . . . . . . . . . . .... Wright J .(, 
.............. ,] . C. Angel .................... Albatross ...................... Axelson 
............... C. W. Meyers .................. Great Lakes ................... Cirrus 
............... R. T. Pruyn ................... Gypsy Moth ................... C)'IISY 
............... W. B. Wheatley ................ Fleet .......................... Kinner 
............... Wm. A. Williams ............... Eaglerock Bullet ............... Kimwr 
............... W. T. Backus .................. DH. 2\loth .................... IJH. <;)'JrSY 
............... C. D. Chamberlin .............. Crescent Cabin ................. Wright J -6 
............... L. 0. Yost ..................... Fairchild ...................... Wright J·5 
............... L. C. Miller ................... N-B-3 ......................... LeBlond 
............... D. S. Zimmerley ............... Barling N-B-3... . . . . . . . . . . . . . LeBlond 
............... W. T. McDonough ............. Westland \Vidgeon ............. Cirrus 
............... L. G. Fritz .................... Lockheed Vega ................. Wasp 
.. . . . . .. .. . .. . . L. F. Shoenhair ................ Lockheed Vega ................. Wasp 
............... R. T. Quinby .................. Monocoupe .................... Warner 
............... V. L. Roberts .................. Monocoupe .................... Warner 
.............. . C.]. Faulkner ................. Pitcairn ....................... Wright J-6 
............... C. D. Bowyer .................. Cessna ........................ Comet 
............. .. C.]. Jakway .................. Gypsy Moth ................... DH. (;ypsy 
............... A. P. Krapish .................. Gypsy Moth ................... DH. Gypsy 
............... F. T. Courtney ................. Gypsy Moth ................... DH. Gypsy 
............... L. H. Bowman ................. Monosport .................... Kinner 

Lockheed \'ega ................. Wasp 

. • lll,fJ5 .••• 

. . 105.l!J ..... . 
. Out in tilth lap .. 

. iit;l· ~:~,;.j 't~i.: 

Spud 
.<1 IJI.JJ .• 
b1l5 .. p .. . 

. C IJI!.lJ .. . 
t/101),8,1 .. . 

.r 131 .. 15 .... . 
/100.1>,1 .. 

IU:l\IARKS 

Cculr /'ri:r 
$1,SIICI.IJO 

751l.fi0 
.Jsn.on 
,lfiO.OI.I 

a:\·l•·rits, 11.p.o2; pay luarl, 1frJ5; 
gallons gas, 51.f) • 

b:\l!'rits, 1067.71; Jla)' loa<!, 1520; 
~:allons gas, 45·3· 

cMerits, 676,05; J)a)' load, 15011; 
gallons ~:as, 94·5· 

d!\lt·rits, 564.30; 11ay load, u6s; 
gallons ~:as, 4 7 ·9· 

rl\l('rits, 5011.110; pay load, 1225; 
gallons ~:as, 88. 

/Arriv(~<l 7:32; out because or lnnrl· 
ing arter 7:00 1'. M. 

~ .., 
'"d 
M z 
0 -:..-: 

l..n 
\0 
(.,.) 



SOLO ENDURANCE-Event No. 11 
Aug. 28, 1929 

Pilot Pla11c E11gi11r Timr Casll l'ri:r 
Thomas George Reid ........... Emsco Whirlwind ............. \\"right J-6, 300 II. I' .............. *3S:oo:oo .............. $1 .soo.oo 

*The time is approximate, pending calibration of baragraph. 

RELAY RACE-Event No. 12 
Aug. 30, 1929 

!'lace l'ilol Pla11c E11gi1zr Sprrd Ct~sh Pri~ 
1st ............ D. H. DaYis ................... Tra,·el Air ..................... Curtiss OXs ..................... IJ6.;s ................. $ ;so.oo 

]. F. Gill 
C. E. Clark 
H. l'vlcGouchey 

2nd ............ \\", E. Winkle .................. Bird .......................... Curtiss OXs ..................... 1)2.58................. 375.00 
W. :"\,Raymond 
H. G. Bessinger 
K. F. Lovejoy 

3rd ............ Arthur Clwster ................. Tra,·el Air ..................... Curth:s OXs ..................... 1')0.18.......... ... .... :50.00 
S. H. Hopkins, Jr. 
Clark Smith 
George Shealey 

4th ............ R. H. Spencer. ................. Curt'~" Ro!>in .................. Curtiss OXs ..................... S;.t>s................. 125.00 
R. \\". Brown 
Karl \' olter 
L. l\lcGrady 

sth ............ Ted Townz .................................................................................. 81.1; ....................... .. 
Jack :\-!orris 
Pickering 
Alden 

720 CU. lN.-Event No. 13 
Aug. 29, 192<1. 5 l\lile:;, 10 Lars 

Place Pilot l'la11r' l~11ginc Spud (',,;, i'ri:r 
1st ............ E. Williams .................................................................................. 1.1-1-58 ................ S ; .~o.oo 
2nd ............ \'ernou L. Roberts .............. l\lonocoure .................... \\'arner ........................ 128.!1.$. . . . . . . . . . . . . Jis.o•> 
3rd ............ R. T. Quinby .................. l\lonocoupe .................... \\'arner ....................... 121\.15................. 18;.5•> 
4th ............ C. D. Bowyer. ................. C<'ssna ........................ Comet. . . . . . . . . . . . . . . . . . 12f•.tll . . . . . . . . . . . 1 11.50 
sth ............ G. Halsey ..................... Rl"amin Ken-Royce ............ l'hallengt·r.... . . . . . . 12J.9S. . . . . . . . . . . . ;s.oo 
............... A. Graf ..•.................... Brunm·r \\"inkle ................ Kimball............. c1;.;S.... . .. . 
. . .. . . . . . . . .. . . l\-lajor C. Cone ................. Command-:\ire ................. Challengo~r.... . . . . . . . . . . 111.o;. . . . . . . .. . 
. . . . . . . . . . . . . . . Fairchild Airplane............ . Fairchild KRJ.I ................ \\'right j-o. . . . . . . . . . . . . . . . II<J.f•.!. . . . . . . . . . 

.......... \'erne D. Christen .............. Eagle Rock. . . . . . . . . . . . . . . . . . . II isso :\. . . . . . . . . . . . . . 112.5,1 ............. . 
. . . . . . . . . . . . . . . C. E. Clark .................... Tra\'el Air ..................... Che,·rolet ().(,. . . . . . . . . . . I lut... . .. . 
.. . . . . . . . . .... . ll. S. :\lyhres ................. Simpl£'x.... . . . . . . . . . . . . . .\\'arm·r.... .. . . . . . . . (lut in ninth l;ll•·o·· 
.. o ............ Clarence Chamberlin 0 ••••••••••• Chamberlin !'lane. . . ......... Kintlt'r 0 0 •• 

lrt 
\0 
-!:-

> 
:;:;:: 
(") 
:;:;:: 
:,;... 
":'1 
>-3 

--: ... 
:,;... 
;;:;:l 

..... 
""' --0 
;:r: 



LIBERTY ENGINE BUILDERS' RACE-Event No. 14 
,\ug. 26, 1<12Q. f). If> ~!ill's, R LaJlS 

Place Pilot 1'/mzt /~u~iur 
1st.,., ........ john K. Gill ................... Douglas 0-2-ll ................. J.ilwrt}' ............... . 
2nd ............ Claude .-\. Owen ................ Douglas f 1-2-H ................. Lilu·rtr ..... . 
3rd ............ ] . Sydnc>· Owens ............... Curtiss f l-11 ................. Lill{'rt>· ............... . 
4th ............ Karl Bushong .................. Douglas C l-2-ll ................. l.iht·rty. . . . . . . . . . .. . 
5th ............ Clarence Barnhill ............... Douglas ( l-2-ll ................. Liberty. . . . . . .... . 
6th ............ Charles \\', llm•s ............... Douglas 0-2-H... . . . . . . . . . . . Libert>'. . . . . . 
;th ............ Hcniamin ]. Nasief ............. Curtiss f l-1 1 . . ................ Lihcrty .... . 
. . . . . . . . . . . . . . . \\'alter E. :\'icol ................ Douglas C 1-2-ll ................. J.ihcrtr. . . . . . .. . 
. . . . . . . . . . . . . . . Floyd E. Evans ................ Douglas 0-2-H ................. J.ibert>'. . . . ... . 
. . . . . . . . . . . . . . . Leon 1\1. Lindsey ............... Douglas 0-2-ll ................. l.ibt·rtr ......... . 
. . . . . . . . . . . . . . . Walter ::\1, Williams ............ Curtiss 0-11 ................... Libert>' .................. . 

Spa./ 
l,iJ.7.: . ...... . 
l.i.:·"·'· .. .. . 
1.1.1·"; ..... . 
12;.Hs .... . 
121•.511 ..•• 

. I~.J.IJI, • •' 
1.1.1.H<1 .•• • · 
flut ..... . 
lint ..... . 
Out .... .. 
!lilt ..... . 

CIVILIANS ONLY (LIGHT AIRPLANE AND EFFICIENCY CONTEST)-Event No. 15 

Speed 
Place Pilot l'lmu l~uRi•u Spu.l 
I st ..•......... H. A. Speer .................... Harling !'\ B3 ................... c;,.lll't. . . . . . . . . . . . . . . . . . . . . . I ns.o2 .•.. 
2nd ............ \Villiam Burns ................. Heath Bullt·l. .................. Bristol C 'lu·ruh. . . . . . . . . . uq.r.K ... . 
3rd ............ B.\\'. Diggle .................. Inland Sport .................. 1 .. , Blond IJO •••••••............. 1oo.r•7 ........... . 

T"•flll.\' l'rr:r 
I ~t 

. 211<1 
.1rtl 
.Jtlo 

Collis /'ri:t 
$ JJ5·''" 

IJS·"" 

4th ............ Lewis Love .................... /Ja\·is Highwing ................ I.e Blond IJII •••.••..•.•.•.......• '.ll .. IJ ............... . 
';§.(JU 
5tJ.Ofl 

Efficiency 
~lo•rits 

1st. ••••••.•••. H. A. Speer .......•............ Barling :-.;BJ ................... Gt•m!t. .......................... Ho«J.Ho\ ••••.•.•.•.•... ;115.lJU 

*D. F. Zimmerlcy ............... Barling !'\ BJ ................... LeBlond ....•................... <1119.53 
2nd •........... B. \V. Diggle .................. Inland Sport. .................. Lc Blond '"' ..................... JOO.,IS................ 125.oo 
3rd ............ William Burns ................. ll!'ath Bullet ................... Bristol Cherub ................... 2112.5'1................ 75·"" 
4th ............ Lewis Love .................... Davis Highwing ................ Lc Blond'"'· .................... ISJ·7·1·............... s••.on 

*Two first prizes awarded in Efficiency Contest by Referee hccausc l'ilot Zimmcrley was misinformed rclativt· to J>a>·loacl mul was also tla.:~:t•d down al 
end of ninth lap. 

PARACHUTE JUMPING CONTEST-Event No. 16 

Aug. 25, 1929 
Place Namr :\tldrrss Casls l'ri:t Umwrks 
I H .............. L. C. Snider ................. jackson, :'.lichigan .............................. $50.00 ......................... I!Q ft. from cirdt• 

:;... 
'"tj 
'"tj 
tTl 
~ 
0 -;..-: 

2nd .............. M. H. \Vciss ................. Hampton Hoatls. Va ............................ 30.00 ........................ . ws ft. from circh· 
3rd .............. Edw. Anderson ............... 7 r 20 Cmntlt·n Avt•,, Clc\'t•lantl, 0, ................ 2o.uu ......................... 1511 ft. from circlo• l..l'l 

\0 
l.rt 

-, 



Aug. 26, 1929 
1090 East lawn. Detroit, ~lich... . . . . . . . . . . . . . . . . S.:;o.oo. . . . . . . . . . . n it .. ~ in. from center oi circlt• 
it.~o Camden An~ .• Cle,·cland, 0........ . ..... JO.oo ........... 60 it. -1 in. fmm center of circle 
Jack:;on, ~lichigan ........••.•.................. ~o.oo ................ too ft. from center oi circle 

1st. ............. .I oseph Crane ............ . 
2m!. ............. Edward Anderson ...... . 
3rd .............. L. C. Snider ........... . 

Aug. 27, 1929 
1st .............. Dale Dryer. . . . . . . . . . . . . . . . . Clenland, Ohio .......•.........•.... 
2nd......... Fred Cole................ 122 E . .j2nd ~treet, :-\e\\" York City .... . 

.Sso.oo .. . . ... 102ft. from circle 

3rd........ . .,\mos ~lcGuire............. 5i Courtland St., Cle\·eland, 0 ........ . 

1St . ..... . 
2nd .... . 
3rd ......... . 

!St. ..... . 
2nd .. . 
Jrcl ....... . 

1st 
21H.i."." ~:. 
3rd ... . 

.jth ...... . 

!St. 
2nd.".·.··· 
JHI .. . 

.jth .. . 

Joe Dunkt>l. ........ . 
.Johnny Runger .... . 

. .Gene Rock ......... . 

. Joe Dunkel. .......... . 

. Amos ~lcGuire ....... . 
.. johnny Runger ....... . 

. Joe Crane ........ . 

. L. C. ~nytll"r ..... . 
. . Bonnie Rowe ..... . 

.Jack Cope ............ . 

. Joe Crane ......... . 

. Dale F. Dryer ...... . 

. Bonnie Rowe ........ . 

. Jo>eph Dunkel. ...... . 

Aug. 29, 1929 
2100 Halstead ,\\·e .. Cle,·cland. 0 .. . 
Curti~ Field. Long Island ............ . 

. Fort \\"ayne. lnd ......•............ 

Aug. 30, 1929 
2100 Halst<>ad An• .. l"lc\·cland. 0 ..... . 
57 Courtland :'t.. Cle\·c!and. 0 .... . 
Curtis Field, Long !:<land ....... . 

Aug. 31, 1929 
tof)o East lawn. Detroit. ~I ich ... 
.no\\". \\"ilkins ~t .• Ja,·k:'on. ~lich ... . 
Candler Fidel. Atlanta. Ga ......... . 

l"hka!:O. Ill ..•.................. 

Sept. 2, 1929 
1 O{)o East Ia wn. Detroit. ~ lich .•....... 
JS.;.; Cress Road. Cle,·cland, 0 ... . 

.Candler Field, Atlanta. Ga .......... . 

. 2100 Ilalstead A\·e., C"le,·cland. 0 ............ . 

JO.OO .. . 
.. .:?0.00 .. . 

. Sso.oo ... . 
JO.OO .. . 

. 20.00 .. . 

. Sso.oo .. . 
.!0.00 .. . 

. 20.00 .. 

. ... 1; .! ft. from circle 
. .... 1 ;8 ft. from circle 

. 1 i it. 11 in. from center of circle 

..I'J it. 11 in. from center oi circle 
. .. ;.1 it. irom ccntl·r of circle 

82 it. from center of l"irde 
219 it. from ccntt•r oi circle 
257 ft. from center oi circle 

Sso.oo. . ·I" i•. 6 in. from Cl'ntrr oi cirde 
Jn.no. . . 1.15 it. h in. irom Ct•nter oi cird,· 
20.00.... . .. 1 i5 tt. ·I in. irom center oi cirdc 

:-\o inspection slip on this parachute . 
············· ........ ······················· 

S.:;no.oo.... . . . . ~; ft. from Cl·nt<~r of cir.:lo· 
joo.oo.. . 5').1 ft. from c•~nt~r oi drcl" 
..!on.oo.. . . 1o.H, it. irorn l'Cnter of cirl..:•: 

This parachute did not han• inspection ticket . 
. ..................... 11 sr, ft. irom center oi circle 

1st . •... 
~lld ... 

September 2, 1929 (Postponed From Sept. 1 and Aug. 28) 
.Joe Cran(• ........... . . IO{)o Ea,tlawn. D!•troit. ~lichigan •........ 
. Bonnie Rowe ....... . Candler Field, At lara.,, (;a ....... . .S1oo.oo..... . .. .10 it. from ccn11•r oi circl ... 

I>O.on... . 1115 ft. from cento·r oi cird•: 
This t•arachute hart no .lo·dar inspt'Ctiun tickt•t. 3nl...... .Jack Cope........ Chicago. Ill.................... .to.oo.... . . ..... 199ft. from ccntt•r of circle 

4th. . .. L. C. Snider....... JIO \\'ilkin~ H .. jackson. ~lich.... . .. ... .. . . . ..................... . 
.:'\OTE:-Due to the fat:t no jump wa~ lu·ld ••n \\" .. dnt·Hiar. August 28. nor on ~unrlar. !'l·Ptl·mlwr 1, doubh• III<Jill"~· was l•aiol fur this jum11. 

...,.. 
'-0 
0\ 

> 
:;:c 
(') 
:;:c 
;;.... 
"='l 
~ 

..... 

~ 
:;:c 

-c 
0 
;;: 



OPEN SHIPS-800 CU. lN.-Event No. 17 
Sept. r. 1929. 5 .\Iiles, r.; Lap'! 

Place Pilot Plmu l~IIRi ru 
rst ............ C. W. Holman. . . . . . . . ..... Laird. . . . . . . . ...... \\'righL J ··I 
2nd ............ T. A. Wells. . . . . . . . . . . ..... Traw·l Air... . . ... \\'right J -.:; .. 
3rd ............ H. S. l\lyhres .................. Simple~ .\I uno... . .. Wright j-f> .. 
4th ............ I. M. McConaught'y ........... Tra\·el Air.. . .. \\'ri~:ht J ·II .. 
sth ............ F. Lund ...................... Waco ro.... . .. \\'ri~:ht )·11 .. 
............... S. Hall.. . . . . . . . . . . . . .. Travel Air.. . ... \\'right J ·.'i 
............... D. C. Warren. . . . . . . ..... Travel :\ir... . . . .. \Vhirlwirlfl 1 ·:; 
. . . . . . . . .. .. . .. A. J. Davis. . . . . . . . . . . .. Waco rn. . . . . . .. Wright J -.~ 
. . . . . . . . . . . . . . . L. D. Ruch.. . . . . . . . . . . . ..... American Eag!e. . . \\'right J ·.'i 
............... G. E. Halsey ................... Rearwin.... . . . . . Challeng..r 
............... C. Cone.. . . . . . . . . . . . . . . ...... Command-.\ir<>. . .. Challeng•·r. .. 
............... L. O'Donnell. .................. Waco 10.... . .. Wri11ht J·-1·. 
............... C. E. Clark .................... Travel Air.. . .. Chevrolt·t IJ.(, 
............... C. J. Faulkner. . . . . . . . . ..... Pitcairn. . . .. \\'right J .(, 
............... \V, B. King .................... Travel :\ir.. . . ........... Tra\'1•1 ,\ir . 

,o.; :w-1 
. rso.trr 

. '147-.1.1 

.. !.L'i-~'' 
. . r.p.6•r 

!.10-7-1 
.. 1.10. r .I 
.. 1.17-J.I 
.. IJ(>,f)J . 

... Out ... 
.. r ~ r.J.1 

11.\.50 
r.tl . .!7 

. . . . . . . . . . . . . . . G. Graf ....................... Bird .......................... Kimlmll ........................ . 

CIVILIANS ONLY (AIR TRANSPORT AND EFFICIENCY CONTESTJ-Event No. 18 
(For Detroit :\cws Air Tran~port Trophy) 

Speed 
Plar.e l'ilol l'ltmc l•:r~~ille 
rst. ........... Geo. Haldeman ................ Bellanca <'h-.3or1. ...... \\'right J ., 
2nd ............ ]. \V. Smith .•................. Bellanca Ch-3''"·.. . ..... \\'right J-1• 
3rd ............ C. D. Chamberlin .............. Crescent Cahin ............. \\1right j-1• ... . 

Efficiency 

'f'imt 
.o:,\lr:,\•1.11 
n::1K::w .. 1 

. o:.I•J:S.I·l· 

rst ............ Geo. Haldeman ................ Bellanca Ch-.wo... . ... Wright j -,:; . . . . .. .\lerit~ .. 
2nd ............ C. D. Chamberlin. . . .......... Crescent Cabin. . . . . . ..... \Vright )·'• .. !\lcrit~ 
3rd .......... .. ]. V. Smith .................... I.!ellanca Ch-Joo ............. WrighL J·lr •........... !\l(•rit• .. 

CABIN SHIP RACE-800 CU. lN.-Event No. 19 
Aug. 31, 1929. 5 !\I iles, r ~ Laps 

Place Pilot /'laue EuRiru 
rst. ............ R. \V. Cantwell ................ Lockheed \'('ga ................. Wasp. . 
2nd ............ R. Turner ..................... Lockheed Ve~:a ................. \\'asp ... . 
3rd ........... . ]. W. Smith ................... Bellanca...... . . . . . ..... \\'riuht J-1• 
4th ............ H. D. Young .................. Bellanca. . . . . . . . . . . . . . . . ... \\'right J .(,. 
sth ............ Fairchild ...................... Fairchild. . . . . . . . . ............ Wasp ... . 
............... Theodore Taney ................ Tra\'cl Air Cahin.. . . . ......... Wright J ·f• .. . 
. . . . . . . . . . . . . . . C. D. Chamberlin .............. Cn•sc!'nt Cahir1. ................ \\'right .1·'•· .... . 

.'ifJtt./ 
.119.97. 
.rr:l-7-1-

., .. 11<1.19 . 

.Jifr.oJ 

. 202 •••• ) .. . 
.. ,,,_,,[;. 

Sptrrl 
... 152.2"; .. 
.. 150.1,3. 
.. IJS.8r. 
.. r.:s.<JJ .. 

. l2J.8J. 
ro,;.s6 . 

( oil II /'rr ~, 
.. , , $fJI~U.Ol) 

,\f)O,fltl 

r ~.,,,,,, 
IOIJ on 
.~1) Ill) 

Cad: l'ri:t 
.. $.150.011 

l7U,t)l) 
, , f8t},I)IJ 

..... s.,so.oo 
J7IJ,f)fJ 

. .... r!lo.oo 

C•rsl: l'ri=~ 
$675·"" 
:17.~-011 
225.110 
150.00 
,;;.ou 

~ 
""j 
""j 
r.: 
~ 
"-' -;., 

'J>. 

'-0 
-....! 

-~ 



MULTI-MOTORED SHIPS-Event No. 20 
Sept. 2, 1929. 10 :\Iiles, 5 Laps 

Place Pilot Plane Engine Spa.J Casll l'ri:~ 
xst ............. W. D. Waterman ............... Bach .......................... Hornet & Wright J-5 ............. IJ6 . .JI ................. Ssoo.oo 
2nd ............ William Brock ................. Bach Aircraft Co ............... Hornet & Wright J-6 ............. IJ.J . .J6 .................• 300.00 
3rd ............ M. Girton ..................... Fokker F-to ................... P. & \\'. \VaspJ .................. 123.00 .................. 15o.ou 

NAVY PURSUIT RACE-Event No. 21 
Aug. JO, 1929. to Miles, 10 Laps 

Place Pilot Pl.wr En.~int Spud 
xst ...................... \\'. E. Arnold ............................ Boeing F-2-B ...................... P. & \\'. \\'asp .................... 127 .ss 
2nd •..................... C. Iron monger ........................... Boeing F-2-B ...................... P. & W. \\"asp .................... 126.97 
3rd ...................... T. C. Sutton .•........................... Boeing F-2-B ...................... P. & \\'.\\'asp .................... 126.50 
4th ...................... A. Langford ............................. Boeing F-2-B ...................... P. & \\".\\'asp .................... 126.011 
5th ...................... L. E. Gebres ............................. Boeing F-2-B ...................... P. & \\'.\\"asp .................... 125.71 
6th ...................... Mc:\Iullen ............................... Boeing F-2-B ...................... P. & \\'.\\"asp ................... 125.07 
7th ...................... W. Han·ey .............................. Boeing F-2-B ...................... P. & \\'.\\"asp .................... 121.85 

~~1~ ·.::::::::::::::::::::: ~-- ~-. w~g~-r~::::::::::::::::::::::::::: ~~~\::~ ~:;:~:::::::::::::::: ·.: ·.::: ~: ~ ~~:: ~~:~~\~::: :. · ..... ·. ·. ·. ·. ·. · ......... ·.;: ;~:~~ 
......................... D. S. 1\Iacl\Iahan ......................... Boeing F-2-ll. ..................... P. & \\",\\"asp ................... "tl6.t<> 

~ ~ ~ ~ ~: ~ ~ ~:: ~ ~: ~ ~ ~ ~ ~: ~ ~ ~ ~ 1. flit:~~jj~<: ~:::: ·: ·::::::::: ·::::: ~~~~~ il~i~~::::::::::.:::: ·:::::: ~~~ ~ ~~~~ ~~~~~lL: ~::: . • : ·:: .. ::::: ~m~g 
..•..................... . ]. R. Tate (Out) 
......................... McClure (Out) 

*Disqualified-fouled pylons. 

AUSTRALIAN PURSUIT RACE FOR MEN-Event No. 22-Final 
Aug. J t, 1929. 5 :\I ill's, 1 5 Laps 

Place Pilot Plant• Time Spud Cash l'ri:r li<Jntli.ap .\'rl Tirru 
tst. ........... C. C. Jakway ............ Gyps~· :\loth ............... o:.t.t:.J2.6 .......... too.hs .......... S;5o.oo .......... 1 :s6.<> .......... -l•>:JQ.S 
2nd ............ Arthur J. Davis .......... Waco to-T ................ o:J2:5J . .J .......... IJO.SL .........• 115.00 ......... I; :.18.5 .......... 50:3 I.<J 
Jrd ............ H. s. Myhres ............ Simplex :\lonoplane ......... O:JO:OJ . .J .......... I.JQ./2 .......... I S5.00 ......... ~o:.,o.6 ......... 50:.j.j.<l 
4th ............ E.]. Detmer ............ Travel Air ................. O:.JJ:2s . .J .......... IOJ.f>J .......... tto.oo ......... ;:23.6 .......... 5o:.1o.o 
sth ............ A. P. Krapish ............ Gyps~· :\loth 6o-G:\l. ....... O:J9:2S.Q .......... tq. I 2. . . . . . . . . . So.oo ......... I I :J.I-9 .......... 51 :oo.S 
6th ............ I. M. McConaughe~· ...... Travel Air ................. o:32:or.o~ .......... q0.52.. . . . . . . . . .. . . . . . .... tQ:o5.8 .......... 51 :o7.2 
7th .......... :. T. Tane~· ................ Moth ..................... o:Jo:.JJ.S .......... 1 tJ.J6. . . . . . . . . . . . . . ........ 11 :J(l.J .......... 51 :to.o 
8th .................................... Fairchild .................. o:.t.J:16.2 .......... 101.1>5. . . . . . . . . . . ........ 6:50 .. 1. ......... 51 a6.b 
9th ............ P. H. Spencer ............ Command-Airl' ............. O:JQ:SJ.6 .......... 1 1 J.llu. . . . . . . . . . . . . . . . .... 1 1 :3;.5 ......... 51 :Jr.t 
10th ........... R. C. Wensinger ......... Comb. Eaglerock ........... 0:51 :.11.2. ......... II; .. JJ. . . . . . . . . . . . . . . . . . . . . . . . ..... 51 :,1J.2 
uth ........... S. ]. \Vittman ..................................... 0:49:2;.1 .......... <>O.<J97 ......................... 2:o.o;.s .......... 51 :JJ.<J 
12th ........... Glen E. Messer .......... Air Boss .................. o:.p:.J;.6 .......... tu;.1h............. . .... <1:10.0 .......... st:s;.!> 
IJth ........... Errett Williams .......... Eaglerock Bullet. .......... O:J.t:5<J.5 ......... I.IJ .. W.... . . . . . . . . .... IK:q.J .......... 52:16.8 
14th ........... E. Z. Newsome ........... Air BossJ Pl ............ o:.tK:.ti.l>. .. . . .. •ll.lj.... . . . . . ... .J:O.I .. J ......... 52:51.(1 
15th ..•........ G. \Y. Haldeman ......... Bellanca ................... n:.l;:n•J.; .......... 127.•1S . . . . 1S:n.<J. ... . . s.J:.\2.tl 

'""' ....::> 
~ 

> -;;::: 
(") 
;;::: 
> 
1-:1 
>-i 

--: 
::-:1 
> ;;::: 

:::;:1 
0 
0 
;;: 



r6th ........... J. Wesley Smith .......... Bellanca Cahin... . . ...... o:.1s :37.5. . . . . IJS.Jll .... . 
I7th ................................... FairchildAirplane ......... o:.so:oJ.I>. . ... IIJ .. IJ .. . 
Fouled ......... F. T. Courtney ........... Gypsy ~loth ............... o:.p:o7.5. . .... IOrl.KJ• ... . 
Fouled ......... T. A. We!ls .............. Tra\·el Air... . . . . . ........ 0:31 :o6.4 .......... I.J.J.I>I>t .... . 

*Fo:Iled Xo. 3 pylon fifth lap. tFonled :-<a. 3 pylon in ~econd and sixth lap~. 

NATIONAL GUARD RACE-Event No. 2J 
Au<:. ~s. 1929. 70 ~lih~s. 7 Lap~ 

Place Pilot !'lm1t Spud c.u/1 /'r1:f 
Lieut. Philip R. Love ............. Douglas 0-2-ll ............. l,jl .. j,l ...................... . 

rst ............ John K. Gill ..................... Douglas 0-z-11. ............ I,P.III. ........... Sson.no .... . 
2nd •........... Claude A. Owens ................. Douglas 0-2-ll ............. l,lfl.?l ............ ,jll().nn .... . 
3rd ............ Lieut. \Vii son V. Xewhall ......... Douglas 0-z-H ............. 129.1)7. . . . . . . . . . . . 21)(1.1JII .... . 
sth ............ Leon M. Lindsey ................. Douglas 0-2-11. ............ u; .. j:l . ••........ 
6th ............ Clarence D. Barnhill .............. Douglas 0-1·11 ............. 121> .. 1.1 ......... . 
7th ............ John Sydney Owens .............. Curtiss 0-11 ............... 1Ji.;l1 ........... . 
8th ..•......... Thea. E. Baker .................. Curtiss 0-11 .............. 1,15·''·1· .......... . 
9th ............ Fred L. Smith ................... Douglas 0-1-H ............. 12.j.O.I .......... . 
roth ........... George j. Bortle ................. Curtiss 0-11 ............... l.lJ-.!5 .......... . 
I rth ........... Floyd E. Evans .................. Douglas 0-J-11 ............. 12J.ll,j ... . 
12th ........... W. S.johnston .................. Curtiss 0-11 ............... 115.1>5 ..... . 

NoTE:-AII planes equipped with Liberty engine. 

111:JJ.IJ.... ~.pJO .. I 
I.PIIJ, 7. . . . . . . ~·I: I 1.,1 
!\:1.1.5 ........ SO:JJ.II 

211 :s•J. 1. . • • . . . . • s • :ss.r• 

Ufmllrk< 
.. Str•·amlin•• di~qnaliti•••l 

llandkap ~:,.·•·•1 IU.IJ.IIIII JJI> .. JI 
llandic<LI> ~:wt·•l 1o.!l.nun 1 15·"·1 

llandio·atl spo•t•cl IO.~.•J.tl> IJJ.KI> 

.llaudkap "'"''-''' •J.J,KK.: wt> .. t'• 

AIR LINE DISTANCE NON-STOP, NON-REFUEL CONTEST TO ESTABLISH A NEW WORLD'S RECORD FOR LONG 
DISTANCE FLIGHT-Event No. 24 

(Cancelled account no entries) 

CONTEST TO ESTABLISH A NEW WORLD'S AIRPLANE ENDURANCE FLIGHT RECORD 
BY REFUELING-Event No. 25 

(Cancelled account no entries) 

FREE FOR ALL-Event No. 26 
Sept. 2, 1929. 10 Miles, sLaps 

Place Pilot Pla11e /~111:i11f Spud (',uh l'ri:f 
rst ...•.......... D. Davis ........................ Travel Air ................... Wright J·f> .............. lo.s.<Jn ........................ $75o.on 
2nd .............. R. G. Breene .................... Curtiss P-3-A ................ Wasp, . , ................ 1 Kf>.ll.j ........................ 45o.on 
3rd .............. Roscoe Turner ................... Lockheed Vega, .• , ....... , ... \Vas:> ................... lrl.l·•14 ........................ l'"'·"n 
................. J. J. Clark ....................... Curtiss F6C-1> ................ Curtiss ll-12 ............. 15.1 .. 111 ............................. . 
.. .. . . .. .. . .. . . . . H. S. Myhres .................... Simplex .................. , .. \Vright j-r• .............. 152.1~ ............................. . 
. . . . . .. .. . .. . . .. . I. M. McConaughey .............. Travel Air .................. , Wright ]-(• . ............. J4.<;.Jn ............................. . 
. . . . . . . . . . . . . . . . . C. E. Clark .................. , ... Travel Air ................... ChevrolN D·'•· ............................................. . 

;;... 
'":3 
'":3 -... , 
/. 
::; 

:..-: 

. . . . . . . . . . . . . . . . . C. J. Faulkner ................. , . Pitcairn .............. , ...... \Vright J-6 ................................................. . 

. . . . . . . . . . . . . . . . . c. D. Bowyer .................... Cessna ...................... Comet .................. nut in SCt'<JIIcl Ia:>..... . . . . . . . . . . . . . . . . ~ 

................. E. W. \Vood ..................... Laird Races ................. \Vri~:htJ·f> ...•.............................................. 

. . . . . . . . . . . . . . . . . H. L. Atkinson ................... Curtiss Falcon ............... Conqueror •..... , .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \0 

........ 



0'\ 
0 

DEAD STICK LANDING CONTESTS-Event No. 27 C 
Aug. 25, 1929 

Place Pilot Plane E11gi11e CcJsll Pri:f Rmwrks 
Ist .............. Orin Welsh ...................... Swallow Training ............. Kinner ................. $100.00 ............ 2ft. 6 in. from line 
2nd .............. Ralph Wensinger ................. Eaglerock ................... OX5.. . . . . . . . . . . . . . . . . . . 50.00 ........... 9 ft. 7 in. from line 
Jrd .............. Larry Ruch .......................................................................... 25.00... . ..... 18ft. 3 in. from line 
4th .............. Verne D. Christen ................ Eaglerock ................... Hisso. . . . . . . . . . . . . . . . . . . . . . . . . . ... 58 ft. 2 in. from line 
5th .............. Douglas H. Davis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 8; ft. o in. from line 

Aug. 26, 1929 
Ist .............. Verne D. Christen ................ Eaglerock ................... Hisso .. . 
2nd .............. Orin \Velsh ...................... Swallow Training ............. Kintwr. 
3rd .............. S. P. Hopkins .................... Waco 10 Biplane .................. . 

Aug. 27, 1929 
Ist .............. Cramer ......................... Curtis Robin ..................... . 
2nd .............. Arthur C. Chester ................................................. . 
3rd ............. Verne D. Christen ................ Eaglerock ................... Ilisso .. 

Aug. 28, 1929 
rst .............. Arthur C. Chester ................ Tra\·el Air ................... OXs ... . 
2nd .............. Verne D. Christen ................ Ea!:lerock ........ , .......... Bisso.. . 
3rd .............. Orin Welsh ...................... Swallow Training ..... , ....... Kinner .. . 

;~~- · · · · · ·······.Arthur C. Chester Aug. 29 1929 
Jrd .............. Pat Two hey . . . . . . . . . . . . . . . . . . . . . ' 

· · · · · · ·······.Orin Welsh.::::::::::::::::::::::::: ... :::::::::::::::::::::. 

Sept. 1, 1929 
rst .............. AI. Krapish ...................... ~loth ...................... . 
2nd .............. Glen Messer... . . . . . . . . . . . . ..... Air Boss ................... . 
3rd .............. Wesley N. Raymond.... . ..... Moth ................... . 
4th .............. Verne D. Christen . . . . . . ... Eaglcrock ................. . 

Sept. 2, 1929 
I st .............. Wesley K. Ra~·mond .......... . 
2nd .............. Glen L. Messer ............. . 
3rd .............. Clarke l •. Smith ............ . 

.$100.00... . ... S ft. 6 n. from line 
50.00... . .. 79 ft. o n. from line 
25.00 .......... 110ft. S n. from line 

.. $100.00 .. . 
50.00 ... . 
.!5.00 ..... . 

. .. $100.00 ..... . 
50.00 .. . 
J5.00 .. . 

... $100.00 ... 
50.00,. 
.!5.00 ... 

.$300.00 ... 
200.00 .. . 
150.00 .. . 

j).OO .. 

.$101).1)0 .. . 
so.oo .. . 
.!5.00 .. ' 

. ... on line 
... 16 ft. from line 
... 27 ft. from line 

. • 1 ft. () in. from lin.~ 
.... i it. 8 in. from line 

. .. n it. 6 in. from line 

. . 12 it. .1 in. from line 

. .28ft. from line 

.. 13 ft. from line 

. . 9 ft. from line 
. . 1 2 ft. from line 

. to ft. 2 in. from lin•~ 
10 it. 5 in. from lin.~ 

. . 18ft. 6 in. fron1 lin•! 
35 ft. from lin~ 

SlS ft. from line 

;:... 
;;:: 
r. 
:;;::: 
>­
>-:; ...., 

...-: 
r:-: 
;:... 
:;;::: 

~ 
0 
0 
;;: 



WOMEN'S RACE-510-800 CU. lN.-Event No. 28 
Aug. ~o. 192(). 5 :\Iiles. 12 Laps 

Place Pilot /'lane Eu~ine 
rst. ............. Gladys O'Donnell .................... \\'aco Taper \\'in~-:...... . .. \\'right J-6, 7 Cyl 
2nd .............. Louise Thaden ....................... Tra\•el Air.. . . . . . . \\'right J ·S .. . 
3rd .............. Blanche :>.foyes. . . . . . . . . . . . . . . . . . . .. Travel Air... . . . \\'right J ·5 
. . . . . . . . . . . ..... Florence Barnes ...................... Travel Air... . . . . . . . . .. \\'right J ·5 .. . 
. . . . . . . . . . . . . . . . . Ruth )iichols ........................ Ream· in Ken Royce .............. Curtiss C!lallcn~;er .. . 

Spud 
137.110. 
!Jl .. IJ 
ll7. ~ i 

DEAD STICK LANDING CONTEST FOR WOMEN PILOTS-Event No. 29 
( Canccllcc!) 

WOMEN'S AUSTRALIAN PURSUIT RACE-Event No. 30 
Aug. 31, 1929. 5 :\Iiles. 1~ Laps 

Place Pilot /'lane Eu~iut 
rst .............. Grace O'Donnell ..................... \Vaco 10. . . . . . . . . . . . . . ..... Wright J .r, . . 
*2nd . . . ........ Thea Rasche ......................... Gypsy :\loth.. . . . . . . . . ... Cypsy ... . 
*3rd ............. F. Harrell ........................... Gypsy :\loth.. . . .. Cypsy ..... . 
*4th ............. Keith Miller ......................... Fleet. . . . . . . . . . . . . . . . . ... Kinner K-s. 
................. Lady Heath ......................... Great Lakes. . . . . .. Cirrus .... . 
................. Louise Thaden ....................... Tra\•el Air.. . . . . . .... Wright J ·5 ..... . 
. . . . . . . . . . . . . . . . . E. Smith ............................ Cessna ......................... \\'ri<:!lt J·Cc .. . 
................. Ruth Nichols ........................ Command-Aire ................... Challenger .. . 

*Handicapprd. 
WOMEN'S AUSTRALIAN PURSUIT*-Event No. 31 

Sept. 1, 1929. 5 :\1 ilea, 12 Laps 

Spud 
'. '' !J8.Jl. 
' ... fJ7.Jl . 

' .. II 2.2.1. 
.!O.J.39 

•••• 0. out .. 

CcJSIJ /'rJ:' 
.. $f>Js.oo 

375.00 
JSO.Il•J 

CasiJ l'ri:' 
...... $62s.on 

.Hs.ou 
250.0•1 

Place Pilot !'lane Eugiue S{lf~.J CasiJ l'ri:' 
rst .............. Thea Rasche ......................... Gypsy Moth ..................... Gypsy. . . . . . . . . ........ <)1). 72. . ........... $625.00 
2nd .............. Louise Thaden ....................... Travel Air ....................... Wright J·5...... . ....... 131,.1i;1 .............. 115.00 
3rd .............. Gladys O'Donnell .................... Waco ........................... Wright j.r,, . . . . .... 137.63.. . . ......... 250.0'1 
4th .............. Keith Miller ..•...................... Fleet Model 2 .................... Kinner K-5. . . .......... 1 04.9J ................... . 

•Handicapped. 
AUSTRALIAN PURSUIT RACE, MEN-Event No. 32 

Sept. 3, 1929. 5 :\Iiles, 15 Laps 
!'lace Pilot Plaue Ellf!ille Sputl Ca.<IJ l'ri'e 
rst. ............. Clyde C. Jakway ..................... Gypsy ~loth ..................... DII. Gyps>' ................ 1)8.78 .............. $750.00 
2nd .............. P. D. Cramer ........................ Curtiss Robin .................... OX-5 ..................... 93.71. ............. 375.00 
3rd .............. H. S. Myrhes ........................ Simplex Mono ................... Wright j.r, . ............... 149.72 .............. r85.oo 
4th .............. 1. M. McConaughey .................. Travel Air B-II-D ................ Wright j.r, .. .............. 145.n .............. Ilo.oo 
sth .............. A. B. Johnson ...•............... ' .... Gypsy Moth ....... ' ... ' ... ' ..... Gypsy ...... ''.' .......... 113.1)1 .. '........... So.oo 
6th .............. E. Williams .......................... Eagle rock Bullet ................. Wright J·6 ................ 134.01 ................... . 
7th .............. Theo Taney ......................... Am. Moth Mono ................. Warner Scarah ............. 1 u.67 ................... . 
8th .............. A. J. Davis .......................... Waco 10 ........................ Wright J-5 ................ 137.99 ................... . 
9th .............. Glen E. Messer. ..................... Air Boss ......................... \Vrightj-6 ................ 105.16 ................... . 
roth ............. R. T. Quinby ........................ Mono Coupe ..................... Warner ................... u6.18 ................... . 
nth ............. E. Z. Newsome ....................... Air Boss 3 Pl. Bi ................. Simons Y-7 Rohin .......... 1)2.23 ................... . 
................. V. L. Roberts ........................ Mono Coupe ..................... Warner ................... 130.80 ................... . 

. . . . . . . . . . Frank Courtney ...................... Gypsy Moth ..................... Dll. Gypsy ................ 108.26 .............. Foulc•cl 

;;.... 
'"0 
'"0 
rr: 
~ 
0 -;..-: 

0'. 
0 
...... 

..., 



BALLOON BURSTING CONTEST-Event No. 33 
Aug. 26, 1929 

·Place Pilot Pltlllt' E11gi>ze Cas/: l'ri:e Rwwrks 
rst .............. Orin \Velsh ........................ Swallow ............................................... s~o.oo ............ Rroke 4 Balloons 
2nd .............. Larry D. Ruch ..................... American Eagle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ Broke 3 Balloons 
3rd .............. Verne D. Christen .................. Eagle rock ............................................................... Broke 2 Balloons 

Aug. 27, 1929 
rst .............. Orin \\'elsh ........................ Swallow ....................... Kinner K·s ... . . . S~o.oo ........... Broke S Balloon:< 
znd .............. Ralph \Vensinger ................... Eaglerock ...................... OXs .. 
Jrd .............. Verne Christen ..................... Eaglerock ...................... Hisso :'-lotor. 

rst .............. Larry Bush ........................ Swallow ....................... Kinner K·.'i .. 
2nd .............. Verne D. Christen .................. Eaglerock ..................... llisso :'-lotor 

Aug. 28, 1929 

. .$.!1J.OO. · · · · · 

Broke J Balloons 
. Broke I Balloons 

. Broke .1 Balloons 

. Brok~ ! Balloons 

rst. ............. Verne D. Christen .................. Eaglerock .................... llisso :'-!otor .. . S!o.o•> ........... Broke ; Balloons 
2nd .............. Arthur Chester. .................... Tra,·el Air.................. .OXs .... . 

CIVILIAN ACROBATIC EXHIBITION-Event No. 34 

Name uf Pilot 
\Vaco Aircraft Co. Team of J Planes, Fred Lund. 

Chief Pilot, Troy. Ohio ................... . 
Travel Air Co. Team of J Planes, Douglas Davis, 

Chief Pilot, Wichita. Kan ...................... . 
*Prize money div;ded between team. 

.:\ug. :q. to ~cpt. :!, IQ2't) 

Pl<lllt' 

. \\'aco 10's w;th ta:>ered \\'ing.; ......... . 

J·:,z.o:iut> 

. \\'ri.ght J ·.'i 

...... Tra,·el Air :'-!onoplane. . . . . . . . . . . \\'right J ·I> 
~ Travel Air Biplanes with ~p(•ed \\'ings ....... \\'ri).!ht J ·5. 

RACE FOR AVIATION TOWN AND COUNTRY CLUB TROPHY-Event No. 35 

Place Pilot l'la11e 

(Speed and Elliciency Contt•st 1 

Speed 
E11gi>u 

rst .......... E. Williams.... . ......... Eaglerock Bul!et ... . . \\'right J ·6. 
2nd .......... V. L. Roberts.. . ........ :\lonocoupe .. 
Jrd .......... R. T. Quinby .............. :\lonocoupe. 

1st. ......... G. \V. Haldeman ........... Bellanca .... . 
2nd .......... C. D. Bowyer .............. Cessna .. . 
3rd .......... R. T. QJinby .............. :'-lonocoupe .. . 

. \\'arner .... 
\\'arner !-'carah. 

Efficiency 
. . \\'right J ·IJ. 

. Conwt .. . 

. \\'anwr ..... . 

Ttmf 
.o .H>:ss. 
.0 l;:.p\..1.\. 
.u .:S:.:o . .! .. 

.\f.•ro/.< 
.!,5.J. I IJ 

. . I.p.ji .... 
ttS.-10 

Spud 
. 1..).). i ,; . 
. I J!) .. ).l 

I~.).,:;; .. 

. Brokt' ~ Balloons 

(a,/: l'ri:f 

. $QOO.OO* 

.100.00 
t100.oo• 

C<HI: l'ri :t 
. Ssoo.'"' 

.~Oil.OIJ 

.!f)f),l)f) 

. Ssoo.on 
.JO().I)f) 

100.1)1) 

::7' 
0 
1-.J 

:,;.... 

;;:: 
r: 
;;:: 
:,;.... 
.. 

...-: 
--: 
, .. 
:,;.... 
;;:: 

~ 

;;-: 



OFFICIAL WORLD AND AMERICAN AIR RECORDS 

E!Otahlished under Rules and Regulations of the 

FEilER:\TIO::\ :\ERO::\:\CTIQL:E IXTEH.NATIOXALE 

Translated and Compiled hy the Contest Committee. !\ational Aeronautic 
Association, \\'ashington, D. C. 

Dt:c. 31, 19.29 

\\"ORLT1 RECORDS .-\::\IERICA:-J RECORDS 
t 'n:'\FIIO!Eil IIY FFilEil.\Tin:'\ :\Eil0:'\:\l'­

TI'21'E ):'\Tt-:R:'\,\1'10:'\AJ.t: 
Co:o-;FJR:.tEil nY Co:-oTF.ST Co:.DIITTF.~: 

::\,\TIO:'\,\L AERO="•'UTIC AssOCJA­
no::-: oF L'. S. A. 

CLASS A-BALLOONS 
(;1{.\:-;J) "FI{EE FOR ALl." JmCORD 

Duration ((;('rmany)-11. Kaulen, Dec. tJ· 
1;, •9•~1· S;h. 

Jli,t:ua·c (l;crmany).--J:('rlincr. Feb. 8-to, 
I'll.!· J,os:.~ kms.-·1,~96.9 miles. 

.\hit111lc (t;ermany)-Suring and l!erson, 
lunc JO, 19z1. 1o,8oo tnctcrs~J~,.J.!-1 
feet. 

Duration-C. R. Harmon, St. Louis to 
Edina, )[o., Oct. 4, 19-'9· 4Rh . .:6m. 

Distance--A. R. Hawley, St. Louis to L.akc 
T~chotogama, Oct. t;·t9, 1910. t,RS;.b 
krn!'.-l,t7Z·9 tnilcs. 

Ahittuk-Capt. Hawthorne C. (;ray, Scott 
Field, llellc,•ille, Ill., ~larch 9, 19Z7. 
$.h90 n1ctcrs-~~.s•o feet. 

FIRST C.\TEGllR\" (6uu Cl'IIIC ~IETERS) 
I luration (Franc.·) --G. Cormier, Aug. IO·t t, I lurat:on-(:-;o Record). 

1<1-'-1· "'-'h. ,qm. 
I l!'tann· (Franc<') --l~<·or,;<'S Cormier, July Di<tancc-( :-;o Record). 

•, 101-'-'· ~'>4·'7.~ kms.-.J99.69 milc:s . 
. \ltttu•lc-(:'\o Record). ,\ltitmk (:-;o l{ecord). 

SEcosn CATE<:oR\' (6<>1-9oo <Tiltc ~n:TER;;) 
lluration (Franc<·)-Jul<·s llubois, )lay 1.1• lluration-\\'. C. ,:-;a:,:lor anrl K. \\'. \\'ar-

'5• I<J-'-'· 2Jh. :8m. n·n, "Skylark,' Ltll)c Rock, Ark., to 
Crawford, Tenn., Aprtl -"9-JO, 1920. tQh. 

I li,;tancc (Franc<•)-c;..,orgcs Cormier, Jnly 
t, 19-'-"· So4.1~J kn"·---·199·<•9 mil,·s. 

. \ltit111k-(Xo R<!conl). 

lli,;tam·,•-\\'. C. :-;aylor atul K. \\'. \Var­
rl!n "Skvlark,'' Lillie Rock, Ark., to 
Cra~,·forrl,' Tenn., April -'9·30, 19.06. 66o 
kms.-.JIO miles . 

• \ltitmk-(:-;o R<!cord) • 

TntRil C.\TE<:oRY (C)o t·t,.:oo Cl'IIIC ~JETERS) 
Duration (l'nitc:<l Statcs)-E. T. Hill anti !Juration-E. J. Hill ancl A. <:;. Schlosser, 

A. ( ;. Sdtlo~>'er, Fonl Airport to Mont- Ford Airport to l\lont,·alc, \a., July 4-5, 
ntle, Va., Jnl~· 4-5, 1 <J-"7· .:hh. 4h111. 19:i. .-'hh. -t6m. . 

lli,-tam·.., ( l 'nit,·•l States )-S. A. l'. Ras- llistanc<•-S. A. U. R~snmsscn, Ford Atr-
"-'"""''n, Fonl Airport to Hookerton, :-;. port to Hookerton •. N. C., Jul}• -t·S, 1927. 
l .• July .J·5, tQ..?/. q2o.5 krns.-SJ::! ntiks. 920.:; knts.-572 rntlcs . 

. \ltitudc--(:'\o Hccorrl). Altitudc-(:-;o RL-cord). 

FoeRTII CATEGORY ( t,.:ol·t,6oo cuntc METERS) 
Duration (Unitc<l Statc:s)-Li<'ut. T. (~. \\', lluration-Lieut. T. G. ~\'. Sett!c and En-

Sdtle ami Ensi~n \V. llnshndl Pitt si,;n \\'. Bushnell, Pttt Stacltum, Pitts-
St:ulium, l'illshur',;h, l'a., to SavagZ, l-Iar-· hur,;, l'a., to Savage Harbor, Prince 
hor, l'rint·" Edwarrl !,-land, Canada, :\lay Etlwanl Island, Can., May 4-5-6, 1929. 
-1·5·6, 192<). -\,jh. 211111. -!Jh . .oom. 

I listanc" (United St:ltes)---Lieut. T. 1;. \\", l list:tnc<!-Lieut. T. G. \\'. Settle and En-
Sell I<! :mel Ensi~n \V. llushndl, !'itt si~n \V. llushndl, Pitt Stadium, Pitts-
Stadium, Pittshurgh, l'a., to Sava~" Har- hur~h, Pa., to Savage Harbor, Prince 
hot·, Prince Etlwanl Island, Can., l\lay Edward Island, Can., May 4-5-6, 1929. 
-t·s-6, 1929. CJS-" miles. 95-" miles. 

Altitu<le-(1\"o Record). Altitudc-C-<o Record). 
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1\ IR l'IC\ FT Y 1-::\ R JHJO 1\. 

FIFTH c:ATEf;ORY (r,hnt-..:,_•oo Cl"J\JC !-IFJJR .... ) 

llnration (Fr:ntce) !;coq~es Blanchet and llnration- E. J. lldl :111d .\. (;_ ~dllo,,n, 
llr. c;eo. J.e<iallee, c;ordon Bennett, J),.. c;ordnn Bcnnetr, Ht'tnnt to J:a"'h:v, t;:~ .. 
troit~\Vavl'rley llall, (ia., !"ept. IO·II·I~, ~l·J•t. rc,·Jt·r-·. 19:;- • • ;7h. 5.:;m. · 
J<)Z/. 49h, 

]listance (United Statcs)-E. ]. llill and 
A. G. Schlosser, Gordon Hl'nnett, I let roil· 
Baxley, (;a., St•pt. IO·II·I~, 11).'~. I,I<JR.I) 
kms.-745 miles. 

. \ltitude-(i'\o Heconl). 

Duration (France) (;eorgt•s Hlancll<·t and 
Dr. Geo. LcGallec, Detroit to \\'a,·crlc·y 
Hall, Ga., Sept. 10·1 1·1 ~. 19'7· 49h. 

Distance (United States)-E. J. Hill and 
A. G. Schlosser, (;onion Henn..,tt, lletroit 
to Baxley, (;a., St•pt. JO-II·I-2, 192;-. 

1, 198.1) kms.-745 miles. 
Altitude (United Stat..,s)-Capt. Jlawthornt· 

C. Gray, at Scott Field, lkllc,·ilk, Ill., 
March 9, 1927. 8,690 mdas-.,8,5 1 o 
feet. 

I li,tanc" E. ]. lid I and :\. !;. ~chJo,,cr. 
( ;nrdon Bcnnt•fl, l h•troit to Jtaxh•\', (;a .. 
~t .. ,)t. IO·II·L', 19-'7• J,lt)R.t) km~. :"-L~ 
lt11 cs . 

.\l!ltndc · {:\o Record). 

llnratinn- E. T. llill and .-\. r.. ~-hln"•·r. 
c;onlon Ht·n-netr, l>drntt tn ];axkv, c;:t., 
!"\l'pt. 10·11·1..~, It).:';". '\;h. 5~111. • 

)li,tanC<'·-·E. J, lldl an• .\. 1;. Sddo'-cr. 
(;onion Hcnnc·tt, I >c·troit to Baxley, f ;a .. 
Scj•t. 10-1 1·1~, 19~~- 1,19H.9 Jon,. ;.;;; 
1111 es . 

.-\ltitude- -Capt. llawthorn•' C. (;ray, at 
~cott Field, llt-llc\'ill,•, Ill.. :\lar,·h '1, 
19.!;-. 8,t~9o tnt·tt·r~- ~R.511) feet. 

SE\'E:-;Tn CATE•;oR\' (3,no 1 ·.J,ono ct:nJ<: M ~CTF.J<S) 

Duration (France)-\.eorg"s Blanchet and I luration---E. J. II ill and .\. r.. Sch)o,,,.,., 
lJr. Gco. LeGallce, <iordon Bennett, l>l'- tiordon Bennt·tt, l>ctroit tn J:axh·y, <;.--.., 
troit to \\'aver)..,y Hall, (;a., Sept. 10·1 I· ~cpt. 10·1 1-1 ~. IIF;. .;;h. s.;m. 
12, 1927. 41)h. 

ni~tance (United States)-E. ]. Ilill and 
A. G. Schlosser, Gordon Hennt'!t, 1>.-troit 
to Baxley, (;a., Sept. 10-1 I·J.', 1927. 
1,198.9 kms.-745 miles. 

Altitude (United States)-Capt. Hawthorne 
C. \.ray, at Scott Field, JI..,)J..,ville, T II., 
1\farch 9, 1927. 8,(,9o mct..,rs-28,5 10 
feet. 

Dnration (France)-Georges Blanchet and 
Dr. Geo. Lcf;allee, Cordon Bennett, IJe· 
troit to \Vaverlcy Hall, Ga., Sept. 10-1 1· 
12, 1927. 49h. 

Distance (Uniterl States)-E. J. Hill and 
A. G. Schlosser, Gordon B..,nnctt, Detroit 
to Baxley, (;a., Sept. IO·I I-I.:!, 1927. 

1 ,1o!L9 kms.-745 miles. 
Altitude (Uniterl Statcs)-Capt. Hawthorne 

C. Gray, at Scott Field, Jlclleville, Ill., 
;'lfarch 9, 1927. 8,6ryo mcters-28,510 
feet. 

I >i,tancr--E. J. II ill a uri A. !;, Schlosser, 
<;union Hennt't t, I )ctroit to naxlcy, <;a .• 
!-iept. 10-1 1·1..!, 19..!;·. J,t9R.9 kms.---;.;~ 
mile~. 

.-\ltiturlc-Capt. llawthornc C. (;ray, at 
Scott Field, J:,·llo-\'ille, Til., :\larch 9, 
1927. 8,G9o Jnt·t..,rs--.,H,slo feet. 

]Juration-E. J. llill anrl .\. (;. Schlo,s.-r, 
(;onion IJcnnett, Detroit to Baxlcy, \.a., 
~~pt. 10·1 I· I.', 1~).:'/. 4711. ssm. 

lli'l~nce-E. ]. Tlill and A. C. Schlo~"·r, 
(;onion Jknnl'tt, I )t·troit to Haxlev, (~a .• 
~ept. Io-I 1-1 _., ItJ.?J. 1, ItJR.tJ kmS.---;-~t.:; 
miles. 

Altitude-Capt. Tlawthorne C. l;ray, at 
Scott Field, llt:IJ,•,•ill<•, Til., i\larch <), 

1927. ~,ri!Jfl ml"ters--..!R,sio feet. 

CLASS B-AIRSHIPS 

RETUH:\JXC TO l'OIXT OF ])EPARTURE 

Duration (Gcrmany)-Dr. Eckcncr, Graf 
Zeppelin, 1\Jayhach, 5 motors, from Lake­
hurst, U.S.A., to Frederickshavcn, Ger­
many, Nov. 29·JO·Jr, 1928. 7Th. 7111. 

Distance (Germany)-Dr. Eckencr, Graf 
Zeppelin, 1\{ayhach, 5 motors, Lakehurst, 
U.S.A., to Frcrlerickshaven, Germany, 
Nov. 29·JO·JI, 1928. 6,384.5 kms.-3,967 
miles. 

Altitude (Fram:e)-Cohen, at Conte, June 
18, I912. J,o8o mcters-1o,1o2 feet. 

Duration-Ensi.:n 1\Jaytham, !\a\')' A-236, at 
.l\Jiami, Fla., llec. "·!·:!5, 191R. 4oh. ;;,(>m. 

Di~tancc-(No Rcconl). 

Altitucle-(l\'o Recorrl). 

CLASS C-AIRPLANES 

RETUHNJNG TO !'OINT OF DEl'ARTUHE WITHOUT REFUELTl\'!; 

Duration {Germany)-Johann Risztios and 
\Vilhelm Zimmerman, Junkers \V-33, 
Junkers LV 280 h.p., at Dessau, July 5· 
6-7, I928. 65h. 25m. 

Duration-\Villiam Brock and Erlwanl 
Schlee, Bellanca, \Vright \Vhirlwinrl 220 
h.p., at San Diego, Cal., Sept. 29-30· 
Oct. I, 1928. 59h. 19m. ISS. 
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APPE:\DIX 6o· ) 

REFl:ELI::\G-1 ::\-FLIGHT 

lluratio;1 (Cait;d . Stat!'s)---Dale Jackson 
aacl l·orrcst 0 llncn, ::-t. LoUis Robin :\o. 
1, Curti,,. Roberbon Challen.:cr 6 cyl. 
radial cnfo>iac, 170 h.p., at Lambert Field 
St. Louts, ~lo., July IJ·JO, 19~9. .;:ob: 
litll. 

Lluration-Dale J a c k so n and Forrest 
O'Brien, St. Louis Robin ::\o. t, Curtiss­
Robertson Cballen!':er 6 c)·l. radial engine 
t;o h.p., at Lambert Field, St. Louis' 
~[o., July 13·30, 1929. .pob. 17m. ' 

HETCR::\1:\G TO l'Ol:"T OF DEPARTL'RE \\"ITHOUT REFCELI::\G 

I li,!ance _ (Closed Circuit) (ltaly)--Arturo 
l·crrarm and Carlo Del l'rcte, Sa,·oia· 
~larche!!i, S-6.;, Fiat A-~:. Course Casale 
<lei l'rati, Torre Flaria, Fara, d'Anzio, 
~lay 31-]unc 1-~. 19.:18. ;,666.6 krns.­
.;.;bJ.; nules. 

I It stance (Ai rlinc) ( Italy)-_Arturo Fcrrarin 
a.ll<l t'arlo del l'retc, Savoia-~Iarcbe!!i, 
::--6.;, Ftat 550 h.p., Rome to Touros, 
Braltl, July 3·4·5, 19:8. 7,188 kms.­
.; . .;66 miles. 

:\ltitudc (Germany)-\\'illi :\euenhofen, 
Junkers \\'.H, monoplane, llristoi-Jupitcr 
4:0 h.p., at Dcs~~u. ~lay ..:5, 19:9. 12,739 
mcters-41,;9.; teet. 

~laximum Speed (France)-\\'arrant Officer 
l)onnett, Ferbois monoplane, llispano 
::-iu11a 550 h.p., at Istres, France, Dec. 
II, 1924, 448.171 k.p.h.-..:;8 . .;So m.p.h. 

I>is!an~e--Licuts .. Kelly and )Iacready, 
L. ::-. A. T-.::, L1berty 375 h.p., at \\'ilbur 
Fidd, Dayton, Ohio, -;\pril t6-t;, 1923. 
.;,050 kms.-..:,516.55 m1les. 

l>iqance (Airline)-Ciarcnce D. Chamber­
lain, \\'right Bellanca J·.s zoo b.p., Roose­
\'clt Field to Islebcn, Germany, June 4· 
5-6, 19:7. 6,::9.; kms.-3,911 miles . 

Altitud~~Lieut. Apollo Soucek, C.S.:\. 
\\'ri.:ht Apache, Pratt & \Vbitney 4 :5 
h.p., supercharged, at Anacostia, D. C., 
~lay 8, 19:9. ti,9JO meterS-39,140 feet. 

~laximurn Speed-Lieu!. A. J. \Villiams, 
C.S.::\., Curtiss Racer, R-2-C·t, Curtiss 
ll-1 .::a soo h.p., at )Iitchell Field, L. I., 
:\. Y., ::\ov. 4, 1923. 429.025 k.p.h.­
:66.59 m.p.h. 

SPEEDS FOR SPECIFIED DIS'L\::\CES WITHOUT PAY LOAD 

Speed for 100 Kilometers (Cnited States)­
Lie~t. Cyru_s Bettis, U.S.A.S., Curtiss 
R3C-1, Curt1ss \'-qoo 6oo h.p., )[itchcl 
Field, Oct. 12, 19:5. 401..::79 k.p.h.­
""49-J·P m.p.h. 

Speed for 5oo .. Kilometers (France)-Sadi­
l:eComte, :\ teuport to Delage, llispano 
:,lllza 500 h.p., at Istrcs, June 23, 1924. 
306.696 k.p.h.-190·567 m.p.h. 

Sp,•cd for 1,ooo Kilomders (France)­
F,·I:nand . Lasne, __ :\ieuport to Delage. 
4..:t ·I, ll1spano SUtza soo h.p., Etampc>. 
Ang. ..:9, •9.::5. 2.;8.~9~ k.p.h.-154·293 
m.p.h. 

:--;p,·ed for 2,ooo Kilometers (France) -
Fcrnaml Lasnc, :\ieuport to Dela.:,·. 
4 . ..:C-1, Hispano Suiza soo h.p .• Etamp,·s, 
Sept. 12, 19~5. 218.759 k.p.h.-IJ5-9JU 
m.p.h. 

Sp,•,·<l for 5,ooo Kilonwters (Francc)­
t 'ommandants l;irler and \\'ciss Bre!-!Ue 
Hispano Suiza 6oo h.p., Etami>es, :\la}: 
~.;-..:5, 1929. 188.097 k.p.h.-116.8.::.:: 
m.p.h. 

Spt>ed for 100 Kilometers-Lieu!. Cyrus 
Bettis, U.S.A.S., Curtiss RJC·t, Curtiss 
\'·14oo 6oo h.p., Mitchel Field, Oct. 12, 
1925 .. 401.279 k.p.h.-249·34-" m.p.h. 

Speed for sao Kilometers-Lieut. Alex. 
Pearson, U.S.A., Verville Sperry R-3, 
\\"right 350 h.p., at \\'right Field, Day­
ton, Ohio, :\larch 29, 1923. 270.06 k.p.h. 
-167.80 m.p.h. 

Speed for. 1,ooo . Kilometers-Lieu!. Harold 
R. Harns, U.S.A., and Ralph Lockwood, 
llll-4L, Liberty .;oo h.p., at Wright Field, 
~larch 29, 1923. 205.06 k.p.h.-127.4-" 
m.p.h: .. . 

Sp,•cd tor c,ooo !'-tlomcters-Lte';'t. Harold 
R. Harris, U.S.A .. DH-4L, Ltberty 375 
h.p., at \\'right Field, April 17, 1923. 
183.83 k.p.h.-114.22 m.p.h. 

Speed fur s,uou Kilometers-(::\o Record). 

CLASS C-WITH PAY LOAD OF soo KILOGRAMS 

(1,102.31 lbs.) 

Duration (Germany)-\\'. K. Schnabclc and 
Fritz Loose, Junkers \V-35, Junkers L-s 
engine, 320 h.p., at Dessau, ~!arch 21·22, 
1927. 2..:h. 11111. 45S. 

Distance (L;ermany)-\V. K. Schnabele and 
Fritz Loose, Junkers \V-35, Junkers L-s 
engine, 320 h.p.,. at Dessau, l\larch 21·22, 

1927. 2,735·586 kms.-1,6gg.SI miles. 
Altitude (Germany)-Reginald Schinzinger, 

Junkers \V-34, Bristol Jupiter \'II 4-'" 
h.p., at Dessau, Sept. 14, 1928. 9,19u 
meters-30,1 so feet. 

lluration-Lieut. H. R. Harris, U.S.A.S., 
Dou.:las DT-2, Lib~rty 400 h.p., at Wright 
Field, Dayton, OhiO, June 28, 1924. 9h. 
I I 1!1. 5J•4S• . , 

Distance--Lieu!. H. R. Harns, U.S.A.~ .• 
Douglas DT-2, Liberty 400 h.p., at \Vtl· 
bur \Vright Field, June :28, 1924. 950 
kms.-590.3 miles. 

.-\ltitudc-Lieut. H. R. Harris, U.S.A.S., 
LJSA-TP-1, Liberty 400 h.p., at McCook 
Field, :\lay 21, 1924. 8,578 rneters-
28,143 feet. 



()o6 AIRCRAFT YE:\R BOOK 

SIH't.:'d for r 01_1 Ki lorth'l t•rs (France)---
Fernan<l Laslll', :'\i,•uport-llelagc, flispauo 
~ui7a sou h.p., at Etatnpl's, (Jet. 7• 1925. 
~81.0JO k.p.h.· · 1/·1·(•.!.! m.p.h. 

SJH'crl fur suo Kilomt·tcr.o; (<;rc.:-at Brit:tin)- · 
Capt. H. S. Broad, de J-la,•iland "llound," 
:'\apier-Lion X I 550 h.p., at Stag La1w, 
Reading, .\prif -'7• 19-'8. -'55-3.13 k.p.h.--
1 ;8.656 m.p.h. 

Speed for 1,ooo Kilometers (Franc<')---­
Fcrnand Lasnc, :'\icuport- I >clagc, Type 
.p, Hispano Suiza sou h.p., at Etampc!', 
.\lay 1.1. 1926. 23t,,o2H k.p.h.---qiJ.6ho 
m.p.h. 

Speed for 2,ooo Kilometers (« ;amany )· 
II. Stci ntlorfT, Roh rlmch- Rof:llld, .1 11.\1 \\', 
.:!,'Jo h.p. ea., at Staakcn, July J 1, 11)27. 
:!05 . .J07 k.J•.h.-1 .!7.632 m.p.h. 

Spec< I for s,oou Kilometers-(:\ o f{cconl). 

Spl'l''1 f,,r 1ou Kllurn~·lt._·r... 1~. l.oL-k\\otul. 
.\rmy <'-s. (.,J,.·rty ·I"" l:.p., at \\'nglll 
Fi,·ltl •. hllh' ... ·S, 1 tJ..! a. 1Sn.~u5 k.p.h. 
''-'-.l-11• m.p.h. 

!'Jtt't.•cl ior 5''" Kilolllt.'h'f' l.uui-. ( ·. :\lt•i:"-· 
tcr, ,:\lartln BurniH.·r, ~II:-~, .: L1hc:rt)" • .;o" 
h.p. ··a., at \\'right Fidd, J•uw _-8, IQ-'-1· 
1 ~0.55 k.p.h.- ;., .• ,n rn.p.h. 

CLASS C-WITH PAY LOAD OF I,ooo KILOGRAMS 

(2,204.12 lbs.) 

HETUR:'\1:'\<; TO 1'01:'\T OF IJEI'ARTl;Jn: 

Duration ((;crmany)-Fritz !lorn, Junkers 
c;-.24, 3 Junkers L-rr, 230 h.p. ea., nt 
IJcssau, April 4, '9-'7· 'qh. :!Jill. 45s. 

IJistance (Ccrm:my)-11. StcindorfT, Rohr­
bach-Roland, 3 ll.\1\V :?Jo h.p. ··a., at 
Staakcn, July 31, 1927. 2,315.338 kms.­
' ,438.68o miles. 

Altitude (Ccrmany)-Rcginald Schinzingcr, 
Junkers \V-34, Bristol jupiter VII 420 
h.p., at IJcssau, Sept. 14, 1928. j,9u7 
mcters-25,9-11 feet. 

Speed for 100 Kilometers ((;rcat flritain)­
Capt. H. S. Broad, de Haviland "Hound," 
Napier-Lion XI 550 h.p., at Stag- L:uJc, 
Rc:uling, April 27, 1928. 201.172 k.p.h.­
' 6o.2Ho m.p.h. 

Spe<'d for sou. Kilometers ((;r,·at Britain)­
Capt. H. S. Broad, de Haviland "Houn<l," 
:\apia-Lion Xl 550 h.p., at St:1g Lane, 
Hea<linl{, April 27, 1928. '-'55·333 k.p.h.­
•sH.ost• m.p.h. 

Speed for 1,ooo Kilometers (France)­
.l'aillard and C:unplan, Bernard mono­
plane, llispano-Suiza Guo h.JJ., I strc:-., 
lice. "3• 1928. 220.791 k.p.h.-137-''.18 
m.p.h. 

Speed for ;,,ooo Kilomct'ers (Gcrmany)­
H t•rman Stcindorff, Hohrl,ach- f{oland, 3 
BM\V, 230 h.p. ca., at Staakcn, July 31, 
1927. 205.407 k.p.h.-127.r.32 m.p.h. 

Spe<:<l for s,ooo Kilometcrs-(;o.;o l{ccord). 

IJurati•m- J.i,·nt. .f.~- :\1: .. -r.·ad~·. l'.~.A.S .. 
Curti~ ... ( ~lanin • l:umhcr, X B~-1, .! Lil,. 
erty, .JOn h.p. •·a., at \\'right Fi,·ld, I Jet. .:, 
rg .. q. 2h. 1 J111. 4''·''~· 

lli•tanc•·----(:'\o R.·cord). 

,\ltittllk--\\':ddo \\'ataman, B:u·h land­
planl·, tri-motorl'd t.'t:~hin monoplane, Pratl 
& \\'hitlh'Y llornct, at l .. os Angt•lt• ... , ('al., 
July .!(,, lfJ..!IJ. (,,J.Ih lth'ft·r..; -..!o,~L~u ft•t•f. 

Sp<'c<l for '"" Kilollh't<'rs--( :'\o l{,·e<Hd ). 

Spt•t•d for 5"" Kilnmt•!l•rs-(:'\o R··•·nnl). 

Spl·t·d for I,o(J{J 1'-ilollll'tl'r~---(~o l~ecord). 

Speed for ~,ooo Kilomell'rs-(:'\o l~l'cortl). 

Spec<! for 5,ooo Kilomet.-rs-(:'\o Rt•cnrd). 

CLASS C-WITH PAY LOAD OF 2,ooo KILOGRAMS 

(4,409.24 lbs.) 

RETURNIJ\'G TO l'OI:\'T OF DEPARTURE 

Duration (Germany)-J. Tisctics, Junkers 
1;-2-1, Junkers 28o h.p., at Dessau, June 
29, '9"7· 13h. 1111. u.8s. 

I listance (Ccrmany)-Tferman Stcimlorff, 
Rohrbach-J{oland, 3 Hl\1 \V, 23u h.p., at 
Staaken, July 31, 19-'7· 1,750.469 kms.­
I ,o87 .68 miles. 

Duration-Lieut. H. R. Harris, U.S.A.S., 
and i\lcchanician Ilong-. Culvl'r, flarlinR 
Jlomher, (, Lilll'rty, -1"" h.p. <'a., a( \\'right 
Fidd, Oct .. 1. 19-'-1· 1h. -17111. lo.ss. 

]Jbtancc-(No. Hecord). 
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.\hiuule l haly 1 - llcmmtico .\ntonini, Cap­
toni l' .\-; J, ~ botta Fra,china, ;;oo h.p. 
t•a., e&l Ca .. cina ~lah)t•~l~a. ~13)' ~b, IQ:;. 
t•,.:h.: ltll·tcr~ ~.:O,S.$4 tct·t. 

~peed inr '"" KJloml'lcrs (Franc<"l·­
l'aillarol and l'amplan, "llcrnard" 190 T, 
I IJspano-~uiza boo h.p., I.e Bourget to 
I ;omlrc,·ille, ::-; O\', -'J, 19~8. -'·'J.;qb 
k.p.h.-1 j8.90-1 nq>.h. 

:'peed for suo Kilometers (Gcrmany)-Her· 
man Stcindorff, Rohrbach-Rolaml, 3 
11~1\\', ~30 h.p. ea., at Staaken, jul)· ~s. 
Ill.!;'. ~· :;.,;;11 k.p.h.···l.lJ.s~s m.p.h. 

~, ... ,.,J for 1,uuo Kilonlt't<"f' (I ;,·rmanyl·-· 
II t•rman ~teinolorff, Rohrlo;u:h· Rolan•!, J 
11~1\\', ~.to h.p. ca., at :'taakt·n, July .:l!, 
I')~;. -'1.1.855 k.p.h.· ·IJJ.S0-4 m.p.h. 

Altitude-·l.ieut. II. R. Harris, 'L'.S.A.~ .• 
Harling llombcr, b Liberty, 400 h.p. ca., 
at \\'right Field, Oct . .:s, 19-'3· .:,049 
rn~t('r,-6,; .:!~ ft.•et. 

Spec<! for 100 Kilometcrs-(="o Record). 

Spco:d for soo Kilometers-(Xo Record). 

Spet•tl ior 1 ,ooo Kilometers-(=" o Reconll. 

CLASS C-WITH PAY LOAD OF s,ooo KILOGRAMS 
(11,023 lbs.) 

llnration (France)-!.. l!os-outrot. Sup,•r llnration-(Xo Record). 
Farman·l;oliath, -4 Farman, :;oo h.p . .-a .. 
at LcBour,;ct, Xo,·. 16, 19~5. 1h. 1~111 . 
..!'IS. 

Altitude (Francc)-1.. lloso;outrot. Supt•r 
Farman-t;oliath, -4. Farman, sou h.p. ca .. 
at l.cllourgl't, :\ov. 16, 19-'5· J,:;St> 
lnt·tl·rs 1 1,;-b~ feet. 

Spt•ctl for 1oo Kilomdcrs-( ="o Hccoroll. 
~l'<'t•ol for soo Kilomctcrs-(="o Record). 

Ahiuulc--(Xo Record). 

Spct•d for 100 Kilomctcrs-(~o Rt•cord). 
Speed for soo Kilometcrs-(Xo Record). 

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
AL TITUTE OF 2,ooo METERS 

(6,671·7 ft.) 
1. .• Bo"'ontrot, Super Farman-t;oliath, 4 Lieut. II. H. Harris, F.S.A.S., Barling 

!·annan, suo h.p. ca., at Lcllnurgt•t, :\O\', !lumber, 6 Lib.-rty, -400 h.p. ea., at \\'right 
11>, 19~5. 6,oou kgs.-IJ,~-'8 lbs. Fidd, Oct. ~s. 19~3. ~.ooo kgs.-.4,409 

lhs. 

CLASS C-REFUELING IN FLIGHT 
HETl~R:\l:'\1; T!l 1'111:\T !JF llEPAinTRE 

1 Juration . (t:nit<·•l ~tat<.':;) • -Maj. l'arl I luration-:\!aj. Carl Spatz, Capt. Ira C. 
!'ipatz, ( apt. Ira C. Eakl'r, 1 ,;t Li<·ut. Eaker, "' Lit•ut. Harry A. Halverson, 
!larry A. Hah•t:rson, ~nol J.i,·ut. Elwou•l .!nol Li,•ut. Elwoml R. Quesada and Sergi. 
1\. Quc>ada a•H.l Scrgt. Roy \\'. !1 00,·, Rov \\". Hoot', LT. S. Army Fokkcr C·..!·A, 
l 1; • S .. Army l·okkcr C-~·A, .I \\'ri~o:ht l \\'ri~o:ht \\"hirlwind, ~2o h.p. ca., at Los 
\~ lurlwnHI, 2~o h.p. ca., at I.o~ Ang,•l,•.s, ~\ngdes, Cal., Jan. 1·7, 19~9. •soh. 4om. 
Cal., Jan. l·i, 1929. 1 soh. 4om. qs. qs. 

*l,t~nding I-lontologatiun hy F'.A.I. nf PariS. 
I li,t:uice (Unit;"! Stat.-s )-Li<•ut,;. Smith an.! 1 listanc•·--Licuts. Smith and l{ichter, 

R•chtc1·, U.S.A., llH-4!1, Lilwrty ·I'"' h.p., ll.S.A., DH--41l, Lihaty 4oo, h.p., at 
at Huckwcll Field, San llic~-:o, Cal., Aug. Ro<·kw,·ll Fi,·ltl, ~an Diego, Cal., Au~:. 
"i'·~S. l')~J. s,JOO kms.--J,.!9,J . .!(o mil.·s. ~7·.!8, 19-'3· SoJOO kms.-J,.!9J-~6 mile-;. 

RECORDS FOR LIGHT AIRPLANES 
CLASS C-FIRST CATEGORY 

'fwo st~atcrs wdght l"mpty 
I listance (Closcol Circuit) (Czechoslovakia) 

· J o s ,. ph Hermansky and Francois 
1\lachacck, Avia BH-9, \Valtcr 6o h.p., at 
l'~al{uc, July 11, 19.18. 1,suo kms.-93.! 
miles. 

I listancc (Airline) (Switzerlanoll-Capt. 
Hans \Virth and l\lclle Erika Nauman, 
Kh;mm Daimler, 1\!onoplauc, l\!ercedcs· 
llaunll.'r 20 h.p., Uoblingen Airport tn 
:\!icschkance, Poland, Oet. Jti, 19·•8. 
l,Jos.s kms.-· 81 1.1u mi! .. s. 

!t-ss than -400 Kgs. (881 lbs.) 
llistan<"<' (l'losc<l Circuit)-(l':o Record). 

llistance (Aidine)--(::--:o Record), 
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A lt itude ( G reat Britain ) - C apt. G. d e ll av i­
la nd and l\Irs . d e H av ila n cl, UH l\ l o th 
6oG , DH Gips y 85 h .p. , a t ." ta g- L a n e , 
July 2 7 , 1928 . 6,0 54 m c ta s- 19 ,862 fee t . 

Speed for t oo Kilo met e rs (Grea t Hrit ai n ) ­
A . S. Butle r a nd l\lrs . 13 utl e r, DH Moth 
B ip lane, Gy ps y 100 h .p., ' t ag- La n e, !{cad · 
ing-, Dec. 7, 19 28 . 19-'. 864 k. p.h .- 119 .8 J 9 
m.p.h. 

:\lt i tud ·- K enndh Ga l ·. C:11npbcll ." u pc r · 
po rt r a nclpl a n c. 90 h.p. K inne r m o to r . 

Los Angclc , Ca l. . Aug . oil, 1929. 5. 155 
111 ·t crs- 16 ,9 1-' fc ·t. 

~peed for 100 K ilo m ete r < ( :o-: o Reco rd ). 

CLASS C-SECOND CATEGORY 

S in g le seate rs weig ht empty less than 2 0 0 Kgs . ( .; .; u lbs .) 

Di s tance (Closed Ci rcuit ) (Hungary) - Chas . 
Kas za la, L a mpi ch Monoplane, Th o rut zkai 
e n g ine, 18 h .p., at Budapes t, Sept. 1.1 , 
1927 . 650 km s. - 403.9 miles . 

D is tance (Airli n e) (Hu n gary) - C ha s . K a s· 
zala, Lampich H-MA fo' D , Tho rut zkai 18 
h.p. , Budapes t t o Pola, Jun e 14, 1928. 
517. 04 kms.- 32 1.3 miles. 

i\ltitude- ( No Record ). 
S peed for 100 Kilomctc rs- (No Record) . 

D is t:m cc ( C losed Circ u it ) - (:'\o Reco rd ) . 

Di sumcc ( :\ i rlin d - (:'\o l{cc ord ) . 

:\ lti tudc- (X o Uccord ) . 
S pee<l fo r 100 Kil o ni c tcrs (:'\ o Re cord ) . 

CLASS C-THIRD CATEGORY 

Si n g le seaters weight e mpt y 200-350 Kg s., In c. (4 .10·i7 1 lbs .) 

D ist a n ce (Closed C irc uit) (Czec hos lovak ia ) 
-Commandant Viche r eck, "Avi a " BI-l­
It ll, \'V a ltc r 6o h .p., at .l:'rag- u e, Jun e 6·7 , 
1928. 2,500 kms.- 1 ,553 mil es . 

Di s t a n ce (Airlin e) (United tates) - D. S . 
Zimm e rly, Ba rlin g N B-3 Lan dp la n c, So 
h .p. Gene t e ng ine, B row n svi ll e, Tex., to 
\ .Y inni peg, Can ., July 17, 1929. 1,650 
mil es . 

A ltitud e (Germany)-Pau l \ ·V. Bau mer, 
Baume r, \'Vri ght 6o h .p. , Ha mburg-Fuhl s ­
bu tt a l, July 8 , 19 27. 6,782 mc tc rs- 22, 250 
fee t. 

S peed for 1 oo Ki lomete rs ( Grea t Britain) ­
Capt. H. S. B road, DH "Tige r JV[ot h, " 
.DH 32 e n gi n e, 130 h.p., at S tag Lan e, 
A u ,.;. 2 ~, 1927. 300. 1 k.p. h .- 186.47 m.p.h. 

D istance ( C losed C ir ·uit ) - (:'\o. Hc<·ord ) . 

Di st a nce- D. S. Zi11Ini ·rly, Har lin g ::\ ll -.3 
LazHipl a tu.: , So h.p. ( ; ~.; n t:t c n J; in c , JJro wn:-o ­
vi ll c, T ex., to \ Vi nll i)k g' , Ca n . , July 1; , 
19 29. I ,6so mil es. 

Alt itude- D . S. Zimnie rl y , Harli ng !\ ll -3 
Landp lane, So h.p. l: e 11 et c n gi11 c , a t Par ks 
A irpo rt , Eas t S t. Loui s . .I ll. . l\l:ty ~ s . 
19 29. 6 ,34 6 11H.: tc rs - 2u ,S2o f e e t. 

Speed fo r 100 Kilo met ers - (:'\o . Re cord ) . 

CLASS C2-SEAPLANES 

RETUR N I NG TO POINT OF DE I'ARTURE WITHOUT I~EFUEL!:-\(; 

D uratio n (United S tates )- Li e uts . Arthur 
Gavin and Ze us So ucek, Navy PN -1 2, 
2 \'Vright R- 1750, 525 h .p. ea., at Phila · 
delphi a , May 3-4-5, 19 28. J6h. 1111. 

Distance (United Sta tes)-Lieuts. B . J . 
Conne ll and H. C. Rodd, PN-10, 2 Pack­
ard, 6oo h .p. ea. , at San Di ego, Cal., A u g. 
15-16, 19 27. 2 ,5 25 kms.-1,569 mil es. 

D istance (Airlin e ) (United States )-Comdr. 
John Rodge r s , U .S .N., and Lieut. H. J. 
Connell, P N -9, 2 Packa rd 1-A-I SOO, sao 
h .p. ea ., San Pablo Bay, Cal., to n ea r 
Hawai i, Aug. 31-Sept. 1, 19 25 . 2,963 
kms.-1,84 1 sta tute miles. 

Altitude (United States)-Lieut . Apo llo 
Soucek, U.S.N., Wri ght Apac he, Pratt & 
Whitney 425 h .p. supercharged, a t Wash ­
ington, D . C., June 4, 19 29. 1 1,7 53 
meters-38,560 fe et . 

Maximum Speed (ltaly) - M a j. Ma ri o d e 
Bernardi, Macchi 52 Monoplan e, Fiat 
en gine Type A S3 , a t V e nice, Ita ly, JVI arc h 
JO, 19 28. 5 I 2.776 k .p.h. - 3 18.624 tn.p .h. 

D urat ion- L icut s . Arthur Gav in a nd Z e u s 
Soucek, Navy PN-12, 2 \\' ri g ht J{ - I 7,iO , 
525 h .p. ea., a t l'hi lad c lphi a, May 3 · ~ · s, 
I 928 . 36h. I 111. 

Dis tance-Lieuts. B . J . Co nn c ll a nrl H. C. 
Rodd, PN- 10, 2 Packa rd Goo h .p. ca., a t 
San Diego, Ca l., Aug. 15·16, 1927. ~.s~s 
kms.-1,569 mil es. 

D is tance (Airlin e) - Co mdr. John Rod !(ers , 
U.S. N. , and Li eut. J.l. J. Co nnell, I' N ·'J , 
2 Packa rd I·A-1 500, sao h.p. ea . , Sa n 
P a blo Bay, Cal., to n ear Hawaii , A u!(. 
31-Sept. 1, 1925. 2,9 63 kms. - 1,84 1 
statute miles . 

A ltitude-Lieu t. Apo llo Sou cek, U.S.N .. 
\.Yright Apach e, Pratt & \ Vhitn e y -F5 
s upe rc harged, at \'Vashin gton, D. C., Jnne 
4, 19 29. 11,753 m ete rs- 38,560 feet. 

Maximum Speed (Strai ghtaway) - Li e ut. 
Jas. H . Dool ittle, U. S.A.S. , Curti ss R 3C.2, 
Curti ss V-1 400 6oo h.p . , Bay S hore, 
Baltimore, Mel., Oct. 27, 19 25. 39j.439 
k.p .h .- - 245 .7 13 m.p.h. 
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Speed for Specified Distances 

." pccol for 100 Ki lometers ( .rcat Britain)­
Ltcu t. \\'chs tcr .. : upcrmarinc :-i -3. C\aJucr 
I ._oo~ • !'·!)., :H ~\ . ~lliCC, S cr. t. ~h . 19 .;7 . 
• ;_1>.~-- k .p.h. - - .,.669 m.p. '-

."pcctl for s oo Kilometers ( 'nitcd ..: tales )-
Lieut. 1{. :\ . f t ic, urti . C\ a \' }" • 
:-; c:~planc . C u rt i. I l -1 2 .;-o h.p .. at !l ay 
S hore. Baltimo re . ~l d ., c t. -> • 1924 . 
2"9·3-' k .p.h.- t6t .t.; m.p.h . 

SpcNI for t .ooo K ilome te r ( l;n itctl ' t:l t c. ) 
- Lieut. "- 1 n- in e . \ 'ough t .. o r~:~i r.'' 
l'r:~tt , · \\'hi tn c y '" \\ ' a p" ·1-'" h.p . . :Jt 
II:Jm p t n H ads . \" :1., ~!:J y 2 1. 19 -' 7· 
21 0. 716 k.p.h. - 1 :)0.930 lll.)J.h . 

Speed for - ,oo Kilomete rs ( ' wit zcri:J tHI) 
- Ri hard \\" a ncr :1nd ;co r •es Zins· 
m. icr , IJorn icr '":\l crk ur" U:\1 \\' s oo-6oo 
h.p ., :H Alt c nrhc im , Aug . 10, 19-'7 · 
'7-' -0 k .p.h. - 106. 75 m.p.h. 

' peed fot' s, ooo K ilome ter - ( :-.: o Hcco rd ) . 

:-; peed fo r 100 .Kilom c tcrs- Li eut. G. T. 
uddih y. · . ..:.C\.. uniss R3 2, Curtiss 

\" ·•:so 700 h.J .. :Jt C\o rfo lk , \ 'a., ~o ,· . 
• J . 1920. 3 .Q.;4 k.p . h.-.z.p . 6 79 m.p.h . 

. peed for · oo K ilometers-Lieu!. R. A . 
f tic . urtiss :'\avy ·3 cap la n e , Cur-

t i· • D- 1 o ~ · o h.p. , at .Bay bo re, Ualti· 
mo re , ="J d .. c t. ::! 5, 19:24. 259-328 k.p .h. 
- •6t. q m.p.h. 

S peed fo r t, ooo Kilometer - Li eut. H. 
I n ·inc. \"o ugh t " o rsair," P ratt & \\'h it · 
ncr '' \\'a p" 4-5 h.p .. at Hampton Road , 
\ 'a. , :'.fay o t, 1907 . -1 0 .716 k.p.h .­
IJD-91: m.p.h . 

Speed fo r 2, o "Kilometcrs- L ie uts . U. T. 
on nell and H. . R odd, · .. C\., PN-t o , 

2 Pack ard, 6oo h.p. ca., at San Diego , 
C:-~1. , Aug. t··t 6, 1927. 126.· 6 7 k.p.h.-
7 . 6.; .~ m .p.h. 

."peed fo r - ,ooo Kilometcrs-(~0. R co rd) . 

CLASS C2-WITH PAY LOAD OF soo KILOGRAMS 

(1 , 102.31 lbs.) 

RET J{:-.:1:\ G T P 1:\T OF DEPARTURE 

llu r:1tio n ( 'n it cd 't:Jt cs) - Li cu ts . H. J. 
Connell and H . C. H od(l. P~-1 0 . o l ' a ck· 
a rd, 6oo h .p . ca. , a t ':~ u Diego, Ca l. , _·\u !:. 
tS · t6, ' 9 ~7- 2 h . .; s m . 40s. 

D is tance ( uitcd " tatcs ) - Lie ut s . H. J . 
Co nn e ll and H. C. J~odd. PN-to . o Pack · 
a rd, 6oo h.p . ca., at S::ut Diego, Ca l., Aug . 
1 5-1 6, 19 27. 2,52 5 knts .- 1.569 Inilcs. 

:\l titude (Gl' rm ::lll y) - Frit z Harder, Junkers 
\\'· 3·1· Bri s to l Jupi t e r VII 420 h .p. , at 
l)t' ssau , No L 6 , 1928. 7 ,458 rnc ters -
2 7,749 feet. 

S peed for t oo Kilo m e te rs ( ;cr m :1 n y) - Rolf 
S tarke, Hciukcl H D 38 , )li\1\V-6 6oo h .p. , 
a t \\ 'a rn emuud c, i\lay 7, 1929. 259.9~7 
k. )J.h. - t6t.SIO m .p.h . 

S peed for s a o Kilo m et ers (Gcrma n r) - l{olf 
S ta r ke, H e inkel HE 9" · 131\l\V- 6 6oo 
h .p., a t \ Varn c muncl e, 1\f:ly 2 1, 1929. 
" 3 5·94 • k.p .h .- 146.606 m .p.h . 

Speed for I ,ooo Ki lo mc ters (Gcrnwny) ­
< ;co . J u tc rbock, Junk e rs \\· -3~ . Hr ifHol 
Jupit e r 420 h.p., at Dcss:~ u, i\[ay 11, 
1927. 1 81.4~7 k. p. h. - 11 2.695 m .p.h. 

S peed for 2,ooo Ki lometers (Swit zc rlallll ) ­
l{ichanl \ Vagn e r aud Gco. Zin smai e r, 
Do rni c r. "Merkur" HM \V soo-6oo h.p., 
:-~t Altenrhcim, A u g-. 10, 1927. 172.00 
k.p .h .- 106 .8;5 m.p.h . 

Speed fo r s .oou Kilo ntctc r s- (No Hecord). 

Duration- [ ieu ts. D. J . Connell and H. C. 
Rocld , PN- t o, z Packard, 6oo h.p. ea., 
:lt 'an Diego, Cal., Aug. IS·l 6, 1927. 
~oh. ~sm. 40s. 

])i . t:~nce-Li c ut s. B. J . Co nne ll and H . C. 
Rodd , PN-to, ;;: Pack::ud, 6oo b .p. ea., 
:11 Sa n Diego, C:-~ 1. , Aug. 15-1 6, 192 7. 
2.5:5 k ms.-1, 569 mil es. 

~\lt itudc-Li e ut. Ceo. R. H e nderso n, U .S.N., 
\' ough t " Co rsair, " Pr:~tt & \ Vh itn ey 
''\\'asp" 425 b .p., a t \ Vashington, D. C .. 
Apri l q, 1927. 6,760 mete rs-22, 178 
feet. 

Speed for 100 Kilom ete rs-Lieu!. S. \\ . 
Ca ll aw:~y , U.S.N. , \oug ht "Corsair.'' 
Pratt & \\ hitn cy "\\asp" 40 5 h .p., a t 
Hampton Roads, Va. , April 23 , 1927. 
236.998 k.p.h.-t 47.263 m .p.h. 

S peed fo r sao Kilome tcrs-Lieut. J . D. 
Ba rn e r , U .S.N ., Vought "Corsair," Pratt 
& \\ hitn ey " \ Vasp" 425 h.p., a t H::unp· 
ton Roads, V:~ ., April 30, 1927. 218.90 
k .p.h. - 136.023 m .p.h. 

Speed for 1,ooo Kilo mete rs-Lieu!. N. J. 
Co nn e ll and S. R. Pope, PN- to, 2 Pack­
ard, 6oo h .p. ca., at San Diego, Cal., July 
S, 19.27. 14 2.74 k .p. h.-88.69 m.p.h. 

Speed for 2,ooo Kilo meters- Li eut . B. J. 
Co nn ell a nd H . C. Rodd, U .S .N., PN -t o, 
2 P ackard, 6oo h.p. ea., :lt Sa n Diego, 
Ca l., A ug. 1S·t 6, 19 27. 126 .s67 k.p.h.-
78.66~ m.p.h. 

Speed for s,ooo Kilom eters-( No. Record). 

CLASS C2-WITH PAY LOAD OF 1,ooo KILOGRAMS 

(2,204.62 lbs.) 

RETUR NII"G TO POT:--:T OF DEPARTURE 

Durat ion ( U nited S tates)-Lieuts. Zeus 
Sou cek an d Li s le ]. lVIa xso n, N avy PN· t ~ , 
:o \ V ri gltt 1{ · 175 0, 525 h.p. ca., at P hila­
d e lphi:~, Pa., lVIay ~ 5·-'6, 19 2ll . 17lt. 55111. 
I J.6S . 
40 

nu rati o n- Li ents. Zeus Soucek and Lisle 
]. Maxson, Navy PN- 12, 2 \ Vright R-1750, 
_,25 h.p. ea ., :~t Philadelphi a , Pa ., May 
" 5·-'6, 19 28. 17h . ssm. 13 .6s. 
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IJistancc (Cnitccl States)-Lic•ut. A. \\'. 
Carton ancl Chid Boatswain E. E. Rehc•r, 
u.s.:-;., 1'::"<·1;!, 2 l'ratt & \\'hitrwy, 525 
h.p. ca., at l'hilarlclphia, l'a., July 11·12, 
1928. 2,150 kms.- -t,J.16 miles. 

Altiturlc (t;crmany)-Franz Kuccr, Junkers 
\V-34, Bristol Jupiter VII 420 h.p., at 
Dessau, ::-;'ov. 7, 1928. 6,,18•1 meters-
20,961 feet. 

SJreecl for roo Kilometers {(;ermany). -Rolf 
Starke, Heinkel 11:\1\V-6 6oo h.p., at 
\Varnernurule, ~fay 21, 1929. 235.294 
k.p.h.-r46.2o4 m.p.h. 

Sp<"ccl for 5oo Kilometers (<;c•rmauy)--Rnlf 
Starke, 1-J,•inkd HE 9a, 11:\!W-6 6oo h.p., 
:rt \\~arncmuurlc, May 7, 1929. 259-927 
k.p.h.--rfo1.519 m.p.h. 

Sp<ec·cl for r,ooo Kilomet<·rs (< ;ermany)- -­
Richarcl \\'a!(uer, !Jorni,·r SuJl<'rw:tl 
I )I{. qz, 4 <inome-Rhone·Jupiter, 48•r h.p. 
ca., at Freclcrickshaven-Linrlau, Fc·h. 2, 

1928. 'ii·279 k.p.h.-rro.155 m.p.h. 
Speccl for :!,ooo Kilometers (tlnitecl States) 

-Lieut. A. \V. (;orton ancl Chic•f Boat· 
swain E. E. l{eher, U.S.:'\., 1'::'\-r 2, 2 
Pratt & \\'hitncy, 525 h.p. ca., at l'hila· 
cldphia, l'a., July rr-r2, 1928. rJo .. p{ 
k.p.h.--8r.o4.1 m.p.h. 

Speed for 5,ooo Kilomctcrs-(::-;'o Rccorcl). 

I listancc~-Licut. A. \\'. <;orion ami C'hi<"f 
Boabwain E. E. ){c·lwr, l'.S.::-;'., 1'::-;'-r.•, 
2 l'ratt & \\'hitncy, 525 h.Jl. ca., at !'hila· 
clc•lphia, l'a., July 11•1.2, 192S. 2,r;:n 
krn,. r,JJ6 miles. 

.\lt;tuclc•- -l.ic·ut. Arthur <;: .. ·in, l'.S.::-;'., 
J'::-;'.r2, 2 l'ratt & \\'hitrH')' i{.rfcqo, 52~ 
h.p. c·a., at l'hilaclc•lphia, l'a .. June -'7·-·R. 
192R. 5.'17 2 ml'!ers 19, E9.1 f el'!. 

Speccl fnr r no Kilometers B. J. Connell 
allll S. 1{. l'n(><". 1'::'\-ro. 2 l'ackard. """ 
h.Jr. c•a., at San I lie!(O, Cal., July 8, tQ.:;. 
r4H.')1 k.p.h.· 92.53 m.p.h. 

Spc·<·rl for 5"" KilunH'tc•r, l.icut,;. 1:. J. 
l'unnc·ll :u11l S. R. l'upc, 1'::-;'.ro, .: l'ad.:­
anl, hoo h.JJ. t•a., al !'\an IJicKo, l"al.. 
July 1!, 1927. r.r;;.hll k.p.h.· •Jo.;;.: m.p.lr. 

Spt•l"li for J,uoo Kilrunt·tt·rs· l.u·uts. B. J. 
l'onnc•ll ancl S. R. 1'"1""• 1'::-;'-ro. 1 l'ad<· 
ani, (,.,,, h.p. c·a., at San llic•!(o, Cal.. July 
8, 1927. 1.12.74 k.p.h. HS.fo9 m.p.h. 

Spc•c•rl for ;,,ooo Kilonwt<•rs- l.i<'UI. A. \\'. 
I ;urtnn anrl Chi<·f Bnat,wain E. E. R .. h,·r. 
l".S.::-;'., l':'\-r2, 2 l'ratt & \\'hitrwy, 5-'' 
h.p. l'a., at l'hilacldplria, 1':. .. July rr·r ~. 
repS. rjo.417 k.(J.h. 8r.n43 m.p.h. 

Spc•l'rl for s.ooo Kilom<•lt'f'---( ::'\n l{,•,·ortl). 

CLASS C2-WITH PAY LOAD OF 2,ooo KILOGRAMS 

(4,409.24 lbs.) 
HETUH::-;'1::-;'C; TO 1'01::'\T OF IJEI'AHTURE 

Duration (t:nite<l States)--Lieut. A. \\'. 
Gorton anrl Chid Boatswain E. E. Rc·hl'r 
U.S.N., PN-!~: " Pn..tt & \Vhitnl'y, 52s 
h.p. ca., at I hrladelphra, Pa., July rr. 12, 
1928. r6h .. 19m. 

Distance (United Statcs)-Lieut. A. \\'. 
<~orton anrl Chief Bo:.tswain E. E. Rl'lrer 
U.S.N., I'N-r2, " Pr:.tt & \\'hitney 52s 
h.p. ca., at Philadelphia, l'a., July ,• r-12, 
1928. 2,150 krns.-1,3_36 miles. 

Altitude (Franc e)-Lieut. dcVaisseau 
~aris, C.A.l\LS., Hispano Suiza 6oo h.p.: 
St. Haphacl, May 15, 1929. 4,827 meters 
-15,837 feet. 

Spcc;d for "!o Kilometers. (Germany)­
Rrchard \V a!(ner, Dornrer Superwal 
DR·J42, 4 G!tomc-Hhon<;-Jupitcr, 480 h.p. 
ea., Frerlerrckshaven-Lrndau, Jan. 20 , 

. 1928. 209.546 k.p.h.-rJo.to5 m.p.h. 
SJ•e<:d for soo Kilornctcrs. (Germany)­

Rrchard \Vagncr, Dormer Supcrwal 
llR-142, 4 Gno!fle-Rhone-Jupiter, 480 h.l•· 
ca., at Frederrckshaven-Lindau, Fch. 2, 

. 1928. 179.416 k.p.h.-11t.483 m.p.h. 
Speo;cl for r,ooo Kilometers (Germany)­

Rrchard \'{agner, IJornier Supcrwal 
DR-142, 1 (,no!fle-Rhone-Jupitcr, o~Su h.p. 
ea., at F reclerrckshaven-Lindau, Fe h. 2, 

. 1928. 177.279 ~.p.h.-r ro.r 55 m.p.h. 
Spccd.for z,ooo Krlomcters (United States) 

-L!cut., A.. \V. Corton and Chief Boat­
swam E. E. Reher, U.S.N., PN-r2, 2 

Pratt. & \Vhitney, 525 h.p. ca., at Phila­
delphra, Pa., July r r-r 2, rr)2H. r 30 .. 127 
k.p.h.-8 '·"43 m.p.h. 

Speed for s,ouu Kilorrwkrs (::-;'n Rt'<'nnl). 

ltur:llion-- -Lit•ut. A. \\'. t;ortnn :lllcl Chic·f 
Boatswain E. E. Rc•l~t•r, l'.S.::-;'., )'::-;'.,~. 
2 l'ratt & \\'hitn<"y, .i25 lr.p. ea., at !'hila· 
delphia, July 11·12, I<J2H. r(oh. 39m. 

lli,tancc•- Lieut. A. \\'. (;orton arul Chic•i 
llnatswain 1~. E. R,.Jr,•r, l'.S.::-;'., l'::-;'-1~. 
2 Pratt & \\'hitncy, 525 h.p. c:.., at l'lrila· 
dei]Jhia, Pa., July JI·I..?, 1y2~L .!,1~n 
kms.--r .3.11• miles. 

Altittule-Licut. .\rtlrnr c;a"in. l' .s. ::-; .. 
1'::-;'-r2. 2 Pratt & \\'hitrH•y, 525 lr.p. •·a., 
at PhiJ:uleiJJhia, Pa., June.." 2t., 192X. 4•711.! 
tneters-t 5,426 f t•ct. 

~pl"t'll for 1 oo Ki1otncters-Ltt'uts. B. J. 
( 'onrwll :lllrl S. R. Pop<·. 1'::-;' ·lo. 2 Pack· 
arrl, 6oo h.p. ea., at San I lil'f:O, Cal., July 
8, •9Z7· q8.92 k.p.h.-92.53 m.p.h . 

Speed for 500 Kilnmetc."rs-Lieuts. J:. J. 
Connell anrl S. R. Pope, P;'\-ro, " Pack­
ani, Goo lr.p. ea., at San I lic."!(o, Cal., J nly 
8, 1927. 145.68 k.p.h.-90.52 m.p.h . 

Spc·t·cl for 1 ,ooo Kilornl'lers-Lieuts. ll. J. 
Connell arul S. H. I' ope, I'~ -r o, 2 Pack­
ani. 6oo h.JI. ca., at San Diego, Cal., July 
8, 1927. 142.74 k.p.h.-88.69 m.p.h . 

Spec<l for 2,ooo Kilonlt'tcrs-- Li,•ut. A. \\'. 
Corton aucl Chid Boatswain E. E. R .. I .. ·r·, 
U.S.N., l'!\l-r2, 1 Pratt & \Vhitney, 5-'5 
Jr.p. ea., at l'hilatlclphia, Pa., July rr-u, 
1 C)21l. I JO . .J2i k.p.Jr.- R I .O.jJ rn.p.Jr. 

Sp<"<"ll for 5•"'"' Kilnml'!c·r·s- (::-;'o ){,•eon!). 
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CLASS C2-WITH PAY LOAD OF 4.ooo KILOGRAMS 
(8.818.48 lbs.) 

HElTIC'\I:'\1; To l'tllXT OF llEI'ARlTIU: 

lluratinn (l;crmanrl- -Hichanl \\'a~ner, 
1 )urnu~r ~UJlCrwal I )R-I..t.:. 4 r;nom.:­
IUwru:-Jupitcr, :;_So h.p. ca., at Frc:dcrick>· 
h:l\·cn·l.rn•lau, l·ch. s. 19~8. 6h. rm. s6s. 

l•o•tanc•· (t ;crmanrl··- -Hichard \\'a 1: ncr, 
llurnicr :-:upcrwal llR-t.p, -1 (onomc· 
l<lumc·.l!!J>I!cr, 4~0 h.p. ca., at Fredericks· 
h:O\'<'II·I.IIHian, h:h. 5, 19~8. I,OOO.IbU 
l.m". b~ 1,4!>8 miles . 

. \hotuole (l;ermanyl- Rid1anl \\'a g n "r, 
l•urnit·r :-:uJI<'rwal, -1 ( ;110111<'· Rhone·) upi· 
~<·r, 4:'<1 h.p. <'"·· at Frctlcricksha\'cll· 
Llntlau. J:tn . .:OJ, 19~8. ..:,~45 nr~tc..·rs­
''d \-$ i l"Ct. 

:'t·•·•·•l ior 1on Kilomctt:rs (l;crman)·)­
l<i.-loanl \\'a~:n.-r, llornicr :-:upcrwal 
llR-q.·, -1 (;nnmc-Rhonc-}upitcr, o~So h.p. 
•·:o., at Frcdcrick:cha\'cli·Lindau, Jan. ~o. 
1•1~8. ~"9·546 k.Jl.h.-IJO.IOS m.p.h. 

:'pt"<'<l for ;:oo Kilometers (l;crmany)­
Richanl \\'af:lh'r, llornicr ~upcrwal 
II R·l-1-"• ·I ( ;nomc-Rhonc·{upitcr, 4_So h.p. 
,..... at I· r'-~derick~ha\·c..~n- ~iru1au, Feb. ~, 
1•1:8. 1;9.411> k.p.h.-1 11.483 m.p.h. 

~ .... ,.,( for 1,uoo Kilometers (l;amany)­
l<idlartl \\'a~nl'f, llornicr ~UJlt:rwal 
llR-q:, 1 I ;no!lll'·Rhonc·J ~1pitcr, 4~0 h.p. 
t•a.. at I· rc(lenck:;havcn·Lnulau, l·cb. :!, 

111.."~. 1;; . .!;-'l k.p.h.-110.155 1n.p.h. 

lluration-( :'\o Record). 

Histancc:--(7\o Re<·onl). 

,\hilluh·-( :'\o Rt·conl). 

Spcc<l for 100 Kilomet<'rs-(1'\o neconl). 

Stot'<·tl for sao Kilomcters-(Xo Record). 

~Jic•·•l for 1,ooo Kilometcrs-(:'\o Record). 

CLASS C2-SEAPLANES 
GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF 

2.ooo METERS (6,651·7 ft.) 

( ;t•rmanv -!'tt>intlorf. l~ohrh:u.·h "H.omar." 
J H:\1\\', "oo h.p., at Travt'lllllllllllt", .-\pril 
1;. 19~1), tJ .. -t 51l kg:--.-1.,,-'.!0 lh:-;, 

Licut,;. B. J. ('onn<'ll and II. C. Rodd, 
t·.~.:'\., 1':-\·oo, : l'ackartl, 6oo h.p. ea., 
at ~an Di<'f:O, Cal., Aug. 18, 1o2;. 3,504 
k..:>.-;,; ~6 lbs. 



TRADE INDEX 

AEHIAL SEHVI<~E 

AND 
FLYING ScHOOLS 

CHICAGO AIR SERVICE, INC., 
1801 S. Michigan Ave., Chicago, Ill. 
Operating: Gray Goose Air Lines, 
Inc. Sky Harbor Airport. Sky 
Harbor Flying School. Complete 
Ground and Flying Courses. l'aul 
Florian, Pres.; W. Daspit, Vice­
Pres. and Gen. Mgr. 

CLEVELAND AIR SERVICE, 
INC., 6070 Rocky River Drive, one­
half mile south of 1\·lunicipal Air­
port. Student training, aerial taxi 
service, exhibition flying and pleas­
ure flights. Storage, gas, oil, motor 
and plane overhauling. OX-5 valve 
guides and seals installed. Eagle­
rock dealers for CuyahoJ!a County. 

CONTINENTAL AIR SERV­
ICES, INC. 

2 .. po South Park Way, Chicago 
Air Transport-Aviation School 

Aeronautical and Consulting 
Engineers 

Managers and Operators of 
Aviation Industries 
A MANN Project 

CURTISS-WRIGHT FLYING 
SERVICE, 27 W. 57th St., N. Y. C. 
"World's Oldest Flying Organiza­
tion." 40 bases in principal cities. 
Transport, photography, charter, 
instruction, sales and service. C. S. 
"Casey" Jones, Pres.; G .. S. Ireland, 
E. H .. Brainard, V.-1'.; C. W. Loos, 
Treas. 

THE EASTERN AERONAUT­
ICAL CORPORATION, Newark 
Airport, Newark, N. ]., and its divi­
sion, the General Aviation Company 
at Syracuse, Elmira and Geneva, 
N. Y .. , airports, offer a complete 
line of airplanes, parts and supplies; 
repair and overhaul; air taxi serv­
ice; general aviation schools. 

FURNITURE CAPITAL AIR 
SERVICE 

(;rand l<apids, ~lich .. 
Flying Sd10ol 

All l.icensc,J Ins! ructors 
All X ew Equipnll'nt 

Open and clost•d Tran·l Air and 
Stinson :\irplam•s ior :\erial 

Taxi Ser\'iC(~ 

LUDINGTON PHILADELPHIA 
FLYING SERVICE, INC. 

l'hiladelphia Airport 
I 'hiladclphia, l'a. 
Central Airport 
Camden, X. _1. 

C.. T. Ludington, !'res. 
R. S. Salt us, Jr., \""ice-l'res. 

R .. 1'. I-Icwill, l;l·n. ).[gr. 

SEAPLANE AND AMPHIBIAN 
FLYING SCHOOL CORPORA­
TION, 730 Fifth :\\'l'., Xew York. 
Flying School I >i,·ision, Amnican 
:\ eronaut ical l'orporation. Sa ,-oia­
~farchetti Flying Boats: S-56--.~­
passengcr, S-02-7-passcngt~r Am­
phibian Biplanes; S-sS-12-pa,sen­
ger Flying Boat Monoplane .. 

STARLIGHTERS, INC., Dci-1\Iar­
Va. Flying School, Inc. Owners 
and operators of "Flyl~r·s l'ara­
dise"-Dei-M ar- Va. Airport, Heb­
ron, Md. Distributors Fairchild 
and Challenger airplanes. l\Iaj. 
Chas. S. Bayer, J I"., l'rcs.; Charles 
Alexander DaCosta, V.-1'.; Capt.. 
Forest 1'. \Venyon, V.-1'. 

U. S. AIR EXPRESS COMPANY, 
INC. 

730 Fifth Ave., New York. 
Transportation Division, American 
Aeronautical Corporation. Savoia­
:tviarchetti Flying Boats: S-56--J­
passenger, S-62-7-passengcr Alll­
phibian Biplanes; S-55-!2-passen­
ger Flying Boat Monoplane. 

6r2 
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AEROMARINE KLEMM COR­
PORATION. X. Y. Office: Para­
mount Bldg-.• 44th and Broadway. 
Factory: Keyport. X. J. Aeromarine 
Klemm Airplanes and Salmson 40 
H.P., 9 ryl. radial aircooled engines. 
Inglis ::\[. LT ppercu, Pres.: Vincent J. 
Hurnelli, V.-1'. and G.::\L; James 
\Vright, Treas.; John German, Secy. 

ALEXANDER AIRCRAFT COM­
PANY, Associated with Alexander 
lndust ries, Inc., Colorado Springs, 
t 'olo. :\lexander Eaglerock Air­
plam•s, l'ommercial Type; Biplanes 
and ::\Ionoplancs. J. Don Alexan­
der, l'res.; D. ::\f. Alexander, Vice­
Pres.; J. :\. ~Iclnaney, Vice-Pres. 
in charge of sales. 

AMERICAN AERONAUTICAL 
CORPORATION, no Fifth :\ve., 
N cw York. E. Bossi, Pres.; Paul G. 
Zimmerman, Vice-Pres.; A. Kap­
tevn. Sen·. and Treas. ~Ifrs. for 
:\forth Anierica of Sa,·oia-~Iarchetti 
Flying Boats: S-56-3-pass., S-62-
7-pass. Amphibian Biplanes; S-:;s-
1 :!-pass. Flying Boat ~Ionoplane. 

AMERICAN EAGLE AIRCRAFT 
CORPORATION, Fairfax Airport, 
Kansas City, Kan. Building com­
plete line open and dosed airplanes; 
priced $3,195 to $7,995. E. E. Por­
terfield, Jr., Pres.; D. H. Hollowell, 
V.-P. in charge of sales; Erie H. 
Smith, Ad,·. Mgr.; D. L. Chick, Secy. 
and Treas.; R. D. Carter, Pur. Agt. 

ATLANTA AIRCRAFT CORPO­
RATION. Prudden-vVhitehead All­
metal Airplanes. Tri-motor, All­
metal Low-wing Monoplanes, Land­
planes, Seaplanes and Amphibians. 
Robert Gregg, Pres.; George H. 
Prudden, Vice-Pres.. Chief Engi­
neer; Edward Whitehead, Vice­
Pres., director of sales. 

X ew Castle, Del. 
Bel lane-a-Pacemaker 

Bellanca-Seaplane-Tandem 
G. :\[. Bellanca. Pres. 

L Sherman Adams, V.-P. 
Andrew Bellanc-a, V.-P. and Sen·. 

A. D. Chandler. Treas. and · 
Sales :Mgr. 

BOEING AIRPLANE COM­
PANY, Georgetown Station, Se­
attle, \Vash. Designers and mfrs. of 
military and commercial airplanes, 
including mail. mail-passenger, and 
IS-passenger tri-motored trans­
ports, and flying boats. P. G. John­
son, Pres.; C. L. Egtvedt, V.-P.; D. 
R. Drew. Secy.: C. E. Brink, Treas. 

BUHL AIRCRAFT COMPANY 
::\Iarysville, :Mich. 
L. D. Ruhl, Pres. 

A. H. Buhl, Vice-Pres. 
Herbert Hughes, Vice-Pres. and 

Gen. i\Igr. 

BUTLER AIRCRAFT 
CORPORATION 

::\lunicipal Airport, Kansas City, Mo. 
Builders of Biplane Flying Units. 
E. E. Norquist, Pres.; David C. 
Wikoff, Gen. ]I'! gr.; \Vaverly 11. 
Stearman, Designer; Milton C. Bau­
mann, Chief En gr.; vVilton 11. 
Briney, Sales :Mgr. 

CESSNA AIRCRAFT COMPANY 
\Vichita, Kan. 

Cessna Cabin ~Ionoplanes 
Cantilewr \Ving Design 
Clyde V. Cessna, Pres. 

COMMAND-AIRE, INC. 
Little Rock, Ark. 

Manufacturers 3-place 
open Biplane 

Complete Air College 
R. B. Snowden, Jr., Pres. 

I\Iaj. J. Carroll Cone, Sales Mgr. 
Albert Voellmecke, Chief Engr. 
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CONSOLIDATED AIRCRAFT 
CORPORATION 

Buffalo, ~- Y. 
;>..!anufacturer~ of l'T-1, l'T-J, 
l'T-3A, .:\TY-1, ~Y-2, 0-17, l'Y-1 

Commodore and Fle<·t~tcr 
R. H. Fleet, l're~. 

Lawrence D. Hell, (;en. l\·1 ~r. 
R. 1'. \Vhitman, i\s~t. Cen. :\1 ~r. 

CUNNINGHAM-HALL 
AIRCRAFT CORPORATION 
13 Canal St., Hochc:o;ter, ~- Y. 

:\lanufaeturcrs of Airplam·s 
F. E. Cunnin~ham, l'res. 

]. C. Dryer, R. F. I fall, V.-L'. 
J. \V. Fulreacler, Trea~. 

\V. R. R. \Vinans, Sccy. 

CURTISS AEROPLANE AND 
MOTOR COMPANY, INC., c;ar­
dc>n Citv, N. Y. Factories: Garden 
City ancl Buffalo, N. Y. De~igners 
and mfrs. militarv and com'! J\ir­
craft, En~ines, Accessories. C. :\f. 
Keys, I 'res.; F. H. ({ ussell, C. R. 
Keys, L. Kennedy, \V. E. Valk, Jr., 
V.-1'.; W. S. I .eaycraft, S. Trea~. 

C URTISS-R 0 BERTS 0 N 
AIRPLANE MFG. CO. 

Lambert-St. Louis Flying Field 
Robertson, Mo. 

DETROIT AIRCRAFT COR­
PORATION, controlling followin~ 
companies: Aircraft Development 
Corp., Aviation Tool Co., Black­
burn Aircraft Corp., Eastman Air­
craft Corp., Parks Aircraft Corp., 
!'arks Air College, Marine Aircraft 
Corp., Lockheed Aircraft Corp., 
Hyan Aircraft Corp. 

EASTMAN AIRCRAFT 
CORPORATION 

Detroit, lVIich. 
Builders of 3-4-place 

Flying P,oats 
Edward S. Evans, Pres. 
James Work, Vice-Pres. 
James Work, Gen. Mg-r. 

L. _T. Robinson, Gen. Sales l\Igr. 

G. ELIAS & BRO., INC. 
HutTalo, :"\. Y. 

I )('.,igrll'r"' arHI manufacturer" ni all 
type" of :\1 ilitary and < ·onrnH·n·ial 

Airplanl's, Spare l'arts .. \n·e~­
sories and .·\in·rait .\rmament. 

Factory and g<·n<·ral ollirc: 
BufTalo, :"\. Y. 

FAIRCHILD AVIATION CORP., 
Farming-dale, X. Y. Suhsidiari<·s: 

, Fairchild .\irplarll' :\1 ig-. { "orp., 
Farming-dale, X. Y.; Fairchiltl 
.·\c>rial Sun·<•ys, Inc., 270 \\". J~th 
St., X. Y. Citv; Fairchiltl :\erial 
Cam('ra ( 'orp., .270 \ \". JXt h St.. X. 
Y. City; h::r('i<kr-lh·isner :\ircrait 
Co .. Inc., 1-lag-('rstown, :\!d. 

FOKKER AIRCRAFT CORP. OF 
AMERICA. Jas .. \. Talbot, <"hair­
man; Harris :\1. 1-lanshu<·. l'n· ... ; 1·. 
E. \Vilson, \'.-1 '.; \\'. T. \\"halen, 
\'.-1'. a11<l (;en. :\lgr.; E.\'. Rickl'n­
hacker, \'.-1 '.; 1-il·rhnt .\. Rel'd, 
S<·cy.-Trl'a~. < l ffice: 177:; I: road­
way, X. Y. Factoril's: Hasbrouck 
Heights, X. J.; \Vh<'l'ling, \\". \"a. 

GREAT LAKES AIRCRAFT 
CORPORATION 

16Ron St. Clair An·., ( "1<-n·land, < ). 
"C:reat l.akl's" Airplanes 

Contrs. to L'. S. :\rrnv ancl :"\an· 
Col. Benjamin F. ( ·,;st lc, I 'res. · 
Robert ).f. H idey, Vice-l'res. 

D. \'. Stratton, Sales :\!g-r. 
]. H. Main, Director· of I 'urrhasl'~ 

HALL-ALUMINUM AIRCRAFT 
CORPORATION 

2o:;o Elmwood Avl'., Hu!Talo, :-J. \'. 
l\Ietal Air·craft and Aircraft 

·1 'arts 
Drawn Sections for Aircraft 

Charles \Van) Hall, ]'res. 
Archibald M. Hall, Vice- I 'rrs. 

Charles F. I 'ape, Secy. and Trcas. 

HAMILTON METALPLANE 
COMPANY 

S.W Park St., Milwaukee, \Vis. 
Division of 

Boeing- Airplane Co. 
Manu fact u rcrs of 

4, 6 and 8-passengcr 
A 11-meta\ Cabin 

Monoplanes and Seaplanes 
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KEYSTONE AIRCRAFT CORP. 
Hri:'tol. l'a. 

I li,·i,..ion oi ('urti:',;-\\"ri~o:ht 
:\lilitary l~omhing and Training 
l'lane,.; -Tri-motor Tran,.;ports 

l.oening :\mphihian:' 
Ed~-:ar X. Gott, l're~. 

l·. T. l'orter. Ch. Engr. 
C. 1.. Rolo:'on. \\'orb :\lgr. 

LOCKHEED AIRCRAFT COR­
PORATION, Burbank, Calif. Hldr:'. 
oi l.nck I wed \'ega, :\ ir Ex pre;;:' and 
~iriu,.; :\lonoplatH':', -too h.p .. :; and 
;--place mo<h·ls. Edward ~- E\"an:', 
l'rc:'.: I anw,.. \ \' ork. \"ice-l'rc,...: 
l'arl g_· ~quier, Ct·n. :\lgr.; L. J. 
1\ohin:-'on. (;en. ~ale:- :\lgr. 

MERCURY AIRCRAFT, INC., 
"IKI."l''""or;; to :\erial ~en·ice Corp., 
l·lammombport, X. Y. :\1 ir,... of 
:\lcrcur\' Aircraft. ( 'ontr:-. to l'. ~­
( ;o,·. !'le:'ignl'rs and builders com­
me rial aircrait. John \\'cntworth, 
l'rc;;.; J. F. :\lead,.., \".-1'. and Gen. 
:\lgr.; H. C. :\lummcrt. \'-.1'.; \\'al­
ter \\'oli, ~cry. and Trcas. 

MONO AIRCRAFT CORP. 
~Iolinc. Ill., C. S. A. 

])i,·ision of 
:\II ied :\\·iat ion Ind., Inc 

::\lanufacturcrs of 
Thl' }.! onoroupc 

The ::\lonoprep 
The 1\lonosport 

'fhc 1\[onocoarh 

MOTH AIRCRAFT 
CORPORATION 

Lowl' II, }.[ass. 
Liccnsce. The IJcHa\'illand 

:\ircraft Co., Ltd. 
"Thc Ciip~y ~Ioth" 

!\linton ~f. \Varrcn, l'rcs. 
Frank l\1. ~mith. Vicc-l'res. 

ami (;cn. Mgr. 

THE NICHOLAS-BEAZLEY 
AIRPLANE CO., INC., :1\·Iarshall, 
1\lo. Barling NH-3 J-placc Mono­
plane. The only metal low-wing 
plane. Lowcst priced J-place plane. 
Holds world's long distance record. 
Holds American altitudc record. 
Largest aeronautiral supply con­
rem: Complete export division. 

RYAN AIRCRAFT CORPORA­
TION, Robertson, :\lo. 

Buildcrs of "Spirit of St. Louis" 
.~oo--too-h.p., 6-placc 

Ryan Brougham~ 
Edward S. E,·ans, l'res. 
James \\' ork, \"icc- Pres. 

John C. Xuhen, Gen. 1\lgr. 
L. J. Robin:-on, Gen. Sales :\!gr. 

SIKORSKY AVIATION CORP. 
Bridgeport, Conn. 

Designers and :\Ianuiacturers 
:\lulti- ::\1 otorcd Transport 

:\ mphibions for Pri\·atc, Com­
mercial and Go,·ernment Service 

A. C. Dickinson. Pres. 
I. 1. Sikorsky, \V. A. Bary, V.-1'.; 
J. F. :\lrl'arthy, ~cry. and Treas. 

SPARTAN AIRCRAFT 
COMPANY 

Sheridan Hoad 
Tulsa, Okla. 

Sl':\RT:\~ :\IRPLAXES 

SZEKELY AIRCRAFT & 
ENGINE CO. 
Holland, ~Iich. 

Flying Dutchman Airplanes 
SR-3 and SR-5 

Radial Aircraft Engines 
Hvclrostatic Dynamometers 

·Otto E. Szekely, Pres. 
Jack \Vhitaker, Vice-Pres. 

VERVILLE AIRCRAFT COM­
PANY, Green and 1\lclvillc Aws., 
Detroit, Mirh. Mirs. -t-placc cabin 
land monoplane. 

\Veight empty-2,105 lbs. 
11seful load-1,295 lbs. 
Gross weighl-3,-tOO lbs. 

A. V. Verville, Pres. 
S. E. l'oole, Secy.-Treas. 

CHANCE VOUGHT CORP. 
East Hartford, Conn. 

Division of United Aircraft 
Designers and Manufacturers 

Observation, Attack and 
Sport C01wertible Landplanes 

Seaplanes and Amphibians 
Chance Ivl. Vought, Pres. 
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'Z~WAfit~-~~7~ Ill~ ... ~~ .. ~~ 
AIRPLANES 

"Ask Any Pilot" 
THE WACO AIRCRAFT CO., 
Troy, Ohio. C. S. Brukner, l're~.; 
L. N. Brutus, Vice-l'res.; Robert 
E. Lees, Sales ~igr. 
----·--- ---·-----
WHITTELSEY MANUF ACTUR­
ING COMPANY (formerly Whit­
tclsey Body Company), general 
offices and plant: Bridgeport, Conn. 

"Avro Avian" 
~fanufactured under royalty 

rights as 
"VVhittelsey Avian" 

Sport and Training !'lane 

AIRPORT ENGINEEHS 

AND 
CONSTRUCTOHS 

AIRPORT DEVELOPMENT & 
CONSTRUCTION CO., 1v1itten 
Bldg., Philadelphia, Pa. Airport 
planning, engineering and construc­
tion. Reports, consultation, surveys, 
site selection, layout, design, drain­
age, grading, surfacing, lightinJ.!:, 
equipping. Hangars, shops. R. E. 
Lenton, Pres.; C. \,Ym. Glose, V.-1.'. 

THE AUSTIN COMPANY, 1610o 
Euclid Ave., Cleveland, 0. Airport 
Division. Municipal and Commer­
cial Airports. Site Selection; Sur­
vey; Design and Construction; also 
Hangars and Aircraft Factories. 
\V. ]. Austin, Pres.; G. A. Bryant, 
Jr., Exec. V.-P.; William E. Arthur, 
Mgr. Airport Division. 

CURTISS-WRIGHT AIRPORTS 
CORPORATION 

(Airport Owners, Operators 
and Builders) 

Acts in a Consulting, Advisory, 
Engineering and Construction Ca­
pacity to the entire Aviation Indus­
try. Construction and Engineering 
Dept., New York, N. Y. 

H. H. ROBERTSON CO. 
Grant 13ldg. 

Pitt~burgh, Pa. 
Robcrt~on Protected :\I eta! 

II angar~ 
H.obcrt~on Skylights and Sash 
H.ohcrt~on Ventilation Svstems 

Offices 111 l'rincipal Cities 

AIHPOHT EQUIPI\lENT 

MANUFACTUHEHS 

A. G. A. COMPANY, builders of 
:\(;:\ Aviation Lighthouses, Flash­
ing Routing Beacons, :\\·iation 
Field Limitation Beacons, :\\"iation 
Field Floodlight~ and similar equip­
ment. l'lant ancl lahoratori('S, Eliza­
beth, .X. J. .Xew York office, 
Graybar Building, .po Lexington 
:\\"C. 

AIRPORT LIGHTING 
INCORPORATED 

Executi\"e Offic"s: 10 E. 40th St. 
:-.rew York Citv 

Automatic Ni,:dtt Li"ghting 
S\"stem~ 

Connnodore 1;'. G. Eric~on, Pres. 
Lt. John Sherman Donald~on, V.- P. 

Edward Froed(', Sccy.-Trea~. 
------------------------

B. B. T. CORP. OF AMERICA 
Atlantic Bldg., Philadelphia, Pa. 

I .anding and Hangar Floodlights 
Flashing Beacons, Boundary, 
Obstacle, Approach Lights 

C. T. Ludington, Pres. 
R. G. Kellett, Vice-Pres. 
W. \i\Tallace Kellett, Secy. 
W. G. Treiber, Sales Mgr. 

JULIEN P. FRIEZ & SONS, INC. 
Baltimore St. and Central Ave. 

Baltimore, Md. 
(Mfg. and Research Division of 

Consolidated Instrument Company 
of America, Inc.) 

Mfrs. Meteorological and Airport 
Equipment. Lucien L. Friez, Pres.; 
John Meagher, V.-P. and Gen. Mgr. 
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--------~ --------------
GENERAL ELECTRIC CO. 

~du:nectadv, X. Y. Oftices and dis­
tributors i1\ principal citie!'. ).lfr~. e oi complete airport and 

airway li~hting eqt~ipment, 
supt'rchar~t'rs, en~me test­
in~ l"quipment, t'lectrical 

an·e~-.orit·~. n;n·igating in::truments, 
flyin~ dl·\·ice~. 

GILBERT & BARKER 
MFG. CO. 

~pringfil'id, ).lass. 
).lanuiacturers oi the 

":\EROl'\T" 
l he mod<'rn h1l'iing system 

for airports 
l"atalog and complete 

iniormation furnished on request 
---- --~.-~.~ -·- ~-·---

INTERFLASH SIGNAL COR­
PORATION, 120 1\roadwa,·, X. Y. 
l". 1'\ant: 361 1'\ane ~t.. Xcwark, 
X. J. ).[irs. of :\ids to Xa,·igation. 
:\viation Beacons and Traffic Signal 
Equipm<'nt. \V. C. Hamilton, Pres.; 
:\. \'. Cono\·er, Vice- Pres.; T. \V. 
~prague, Secy.; C. H. ).[arwig, 
I rcas. 

WALTER KIDDE & COMPANY, 
INC. 

qo Cedar St., X ew York 
I .ux Flotation Equipments 

I .ux Fire Extinguishing System 
for Airplanes 

Lux Extinguishers for Hangars 
and Airports 

Hahn Shielded Spark Plugs 

NATIONAL CARBIDE SALES 
CORPORATION 

342 11adison :\n·nue 
New York, N. Y. 
National Carbide 

:\rational Carbide Lanterns 
Xationa\ Carbide Floodlights 
R ('. Holcomb, Service MgT. 

RAINBOW LIGHT, INC. 
Gen. Offices: 120 Broadway, N. Y. 

Factory: 21-43 44th Road, 
Long Island City, N. Y. 

Aeronautical Division 
Airmarkers Obstruction Lights 

Beacons Winrltees 
Aerial Advertising 

SPERRY GYROSCOPE CO., 
INC., Brooklyn, K. Y. l\Hrs. Air­
port and Airway Lighting Equip­
ment. including the Sperry High 

' ~~-~~ ·~·,·~ ~~~~~i~~i?iio~ulki~~d= 
,. ,. hght, Dept. of Com-
~~ IH~ merce Beacons and 
~ o ~ Beacons for ad,·. 

-··---- --· 
WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO., East 
Pittsburgh, Pa. Light and power 
plants, instruments, ).[icarta propel-

lers, pulleys and fair-@.> lead!', floodlighting 
equipment, reflectors 

•. and complete airport 
lighting. 

AIRPORT 

OPERATORS 

AMERICAN AIRPORTS 
CORPORATION 

527 Fifth Ave., New York 
The Corporation undertakes all air­
port operations, from the selection 

' and acquisition of the land to its 
conversion into a modern airport, 
economically and profitably oper­
ated and managed. 

CURTISS-WRIGHT AIRPORTS 
(Airport Owners, Operators, Build­
ers). Sales Agents for Sperry Avia­
tion Lighting; Electrical Construc­
tion, Operation, and Meteorological 
E q u i p m e n t. Address: Airport 
Equipment Sales Department at 
New York or any Curtiss-Vvright 
Airport. 

CURTISS-WRIGHT PORTS are 
open to the industry-and with the 
exception of student instruction and 
local passenger hopping, which is 
exclusive to the Curtiss-Wright 
Flying Service-offer facilities and 
service to everyone. Curtiss-Wright 
Airports Corporation, New York, 
N.Y. 
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PAL-WAUKEE AIRPORT, INC., 
distributors Bellanca, \Vhittrlst·y 
Avian, ~wallow. Authorizrcl \Vright 
~rn·irr Station. ~rhool. All types 
of Chartrrs. All facilities for vi~it­
ing ships. Night lighted. Firlcl 
office: ~lt. l'rospect, Ill. Chicago 
Loop offirr: I I I6 Marquette Bldg. 
Trlrphonr Franklin 54hn. 

AIRSHIPS 

GOODYEAR-ZEPPELIN COR­
PORATION, Akron, 0. ?\1 frs. all 
types lighter-than-air craft; rigid, 
srmi-rigid and non-rigid airships, 
spherical and kite balloons. 1'. \V. 
l-itchfield, Pres.; F. M. I I arph:un, 
V.-1'.; Dr. K. Arnstein, V.-1'. in Ch. 
of Engr.; ]. C. Hunsaker, V.-1'.; 
VI/. C. Young, Sales Mgr. 

AIR TRANSPOHT 

OPERATORS 

THE AVIATION CORPORA­
TION 

122 East 42d St., New York, N. Y. 
Transportation I )ivisions: 

Colonial Air Transport, Inc. 
Embry Riddle Company 
Interstate Air Lines, lnc. 
Southern Air Transport, Inc. 
Universal Aviation Corporation 

Ai1· Mail Air Express 
New York Cleveland Chicago 

Kansas City Dallas 
C.A.M. 3 C.A.M. 17 

NATIONAL AIR TRANSPORT, 
INC., Chicago, Ill. 

TRANSCONTINENTAL AIR 
TRANSPORT. INC. 

T :\ T-~lacldux l.int·-. 
~N Broadwa\', :\t·w York l'itv 

l'. ~1. Kt•\·s. l'r.es.; l'aull-leiult·r·~on, 
\'il'e-l're~.; Hrnr\' l;. llotrhki., .... 
~~·ry.; J. A. 1:. Su.Iith, Trea .... ; .f.\'. 
~I agt•t•, \'irr-1 'res., ~I. l.ouis; I. 1.. 
~ladclux, \'il'c-1 'rrs., I.os :\ngele-.. 

))JSTHIBlJTOHS :\.;\;1> 

))EALEHS 

AMERICAN AERONAUTICAL 
SALES, CORP., 730 Fiith An., 
:\cw York. Salt•s I >i\'ision, Ameri­
can Aeronautical l'orp. ~a\'oia­
~larl'hctti Flying l1oats: ~-:;h, J­
pass. Amphibian Biplam·; S-h.!, 7-
pass. Amphibian Hiplant'; ~-:;:;. 1.!­
pass. Double Hull Flying t:oat 
~lonoplane. 

CURTISS-WRIGHT SALES 
CORPORATION, 27 \V . .=;7th ~t.. 
:'-Jew York City, :'\1. Y. Curtiss­
Travel Air-l.ocning. Keystone 
and Moth Airplane Sales. \Valter 
H. Beech, Pres.; Edgar :-J. (;ott, 
V.-1'.; \Vm. B. Hohertson, V.-1'.; 
(;rorge L. :Mentley, Srcy.; Stanley 
\V. Jacques, Adv. 1\{gr. 
---------------

FLOYD J. LOGAN AVIATION 
CO., 716 \V. Superior A\'(•., Cln·c­
land, 0. Airplanes, Flying Boats, 
Motors, Supplies. Everything for 
Aircraft. Travel Air Distributor. 
Shipments to all parts of the world. 
Oldest established exclusivelv Aero­
nautical Supply House in A-merica. 

--------------------·-

SCHLEE-BROCK AIRCRAFT 
CORP., TOoo Fisher Bldg., Detroit, 
Mich. Hangars at City Airport. 
Distributors of Lockheed Vega, 
Bach and New Standard airplanes. 
Air taxi and sightseeing service. 
E. F. Schlee, Pres.; /\.. G. Schlee, 
V.-P. and Gen. Mgr.; \V. S. Brock, 
Chief Pilot, MgT. Field Operations. 
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GEO. A. WIES. INC. 
Roo~cv<'lt Fil'ld ;\ o . .! 

(;;mien City, L. 1.. :\. Y. ELECTHIC:\L 
I li .. trihutor~ :-'tt·ar111an ;uul 

.\no111arinc- K h-111111 .\ irplam·~ EQU I P:\1 E:"':T 
lh·ah·r~ Irvin l'arachutl's 

.\in·rait :-'upplit·~ and :-'en·icc 

DoPES ..\l-...:1> LACQllEHS. 

P:\1::--.rrs, En:. 

BERRY BROTHERS 
lll'l roil, :\I ich. 

:\ircrait Fini~he~ 
1~\·rrvloi,J I >i,·i~ion 
T. I( l "olby, :\I gr. 

T. .\. :\lurphy, .\~,t. :\lgr. 
1\ranchc~ and I >i,.;trihutor,.; in 

the l'rincipal Citil·,.; 

E. I. DU PONT DE NEMOURS 
& co. 

I )ope~. I .acq uer~ and Duro 
l'aint~ and \"arni~hc~ 
Tran:;portation :-'ales 

!'arlin, :::\. J. 

PERRY-AUSTEN MANUFAC­
TURING CO. 

(~ra~mere, ~tation bland, :--J. Y. 
Clear Dope~-l'ig-mentcd Dope~ 

Special (~lo .. ~ I >ope Fini~h 
l.acqurr:; ior 1\Irtal 

.\II I >ope~ Coyernllll'nl Appron·d 

TIT A NINE INC. 
\.Inion, llnion County, .:-.J. J. 

J)ope~-l.acquers 
Clear or Pig-mented 
:\itrate or Acetate 
E. (~. Dayis, l'res. 

\Vtn. :\. Bag-ley, ~ales MgT. 

THE ELECTRIC STORAGE 
BATTERY CO. 
l'hiladelphia, Pa. 

For Airplane Cranking, Lighting, 

Ex 1,. ~e l~~~~t!~~~r~;~~i~: etc. fohn R 
\Villiat1ts, Pre:;.; 

BATTERIES H. R Gay, V.-P. 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton .-\n., Cle\·eland. 0. 
Electrical ~tarting­

l.ighting- and Ignition Equipment 
S. :\1. :\ e\·ille, Pre:;. 

H. :\1. Leece, \"ice-Pres. 
George ~. Cole, ::;ccy. and 

Gen. :\I g-r. 

MOLDED INSULATION CO., 
INC., 705 So. Fulton A\·e., :\lt. Ver­
non, :\. Y. (~uh~idiary of the Con­
,.;olidated I nstrunwnt Company of 
:\me rica, Inc., :\ e\Y York.) :\I frs. 
of :\irplane Ig-nition Switche:; and 
Equipment. F. 1'. l:pton, l'res. and 
(~en. :\[gr. 

~ ........... 
' Lighting and Ignition Cable; Park­

arc! l.ac-kard High Ten~ion Cable; 
Radio Shielded Cable and Harnesses 
THE PACKARD ELECTRIC 

COMPANY 
\Varrrn, Ohio 

SCINTILLA MAGNETO CO., 
INC., Sidney, N. Y. 

:\!ir~. of Scintilla Aircraft ~Iagnctos 
for engines of from 1 to 1R cylin­
dc rs. Scintilla Aircraft Magneto 
Switches. J. C. Ferguson, Pres.; 
J-i. H_ant~i. Y,-1'.; ')'. Z. Fagan:Y··P.; 
(,. 1• .. Stetner, Secy. and 1 reas.; 
\V. J. Spengler, Chief En g-r. 
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SPLITDORF-BETHLEHEM 
ELECTRICAL COMPANY 
Plant~: Newark, N. ]., and 

Bethlehem, l'a. 
).rfr~. of l\Iagnetos, ( ;l~nerators, 
Spark Plugs and Switches. Charles 
Edison, l'rrs.; L. \V. ~1 cChesn<'y, 
Vice-I'n·s. anrt c;rn. l\lgT.; L. S. 
Dunham, Chid Engr. 

ENGINEEHS 

lNDUSTHIAL 

ToPOGHAPHIC 

THE SHERMAN CORPORA­
TION 

Industrial Enginrers 
\Ve know how and where to apply 
the principles and methods oi 
American manufacturing to the air­
craft industry. 

New York Boston Chicago 
Toronto 

HAMILTON MAXWELL, IN­
CORPORATED, Springdale, Stam­
ford, Conn. Aerial Topographic 
Engineers. Direct representation 
throughout U. S. A. Foreign rep­
resentation: London, Eng. and Mel­
bourne, Australia. !viaj. Hamilton 
Maxwell, P.; Charles Hobby Bass­
ford, Secy.; A. W. Huguley, Treas. 

ExPORTING 

BARR SHIPPING CORPORA­
TION 

25 Beaver St., New York City 
Specializing in 

Boxing, Shipping and Insuring 
Export Planes, Motors, etc. 

Pioneers in export service to 
aircraft manufacturers 

J. E. BERNARD & CO., INC. 
Export Shipping 
l\[arine Insurance 

Boxing 
.-\irplanes Shipped Anywhrre 
27 l'rarl St., X<·w York "ity 

BRENACK, INC. 
95 WyckoiT St. 
Brooklyn, X. \". 

Acroplarll's Hoxed for 
Export 

Thomas I'. Hrenack, Director 

CURTISS-WRIGHT EXPORT 
CORPORATION 

27 \Vest 57th Street 
New York, N. Y. 

Cable addrl"ss: ".t\eroex,·o" 
f Sales distributors of aeroplanes, 
i motors and all types oi arronautical 
1 equipment for all foreign countries. 

SIMMONS AIRCRAFT DIVI­
SION STEEL, INC. 

Chamber of Commerce Bldg. 
Los Angeles, Calif. 

Complete export merchandi~ing 
~ervice to the American I JH!ust n·. 
l'ublishers: Aeronautical Journal of 
C01nmerce. 

Thomas W. Simmons, Pres. 

UNITED AIRCRAFT EXPORTS, 
INC. 

2.10 Park Avenue 
New York, N. Y. 

Cable address: "Unitedair" 
Sales distributors of aeroplanes, 
motors and all types of aeronautical 
equipment for all foreign countrie~. 
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FABRICS 

E. I. DU PONT DE NEMOURS 
& co. 

lJu l 'ant Fabrikoid 
ior Cpholstery 

:-.:l~IIJour,a Airplane Fabrics 
ior l nterior Trims and 

Headlinings 
)l'cwburgh, :-.:. Y. 

THE RUSSELL MFG. CO. 
xl~W York Oflice: 

349 Broadway, X. Y. C. 
Factory: ).fiddletown, Conn. 

T. ).lacDonou~h Russell, l'res. 
\\·. l·. Fisher, Tn.•as. and (;en. ).l~r. 

F. Acker Thompson, Aero. 
Sales ).[gr. 

R. E. Dowd, Aero. Engr. 

CLARENCE WHITMAN & 
SONS, INC. 

21 E. :!6th St., i\ ew York City 
Re:o;eardt Dept. ''Dragon" Aircraft 
Fabrics, the en~ineered coverings. 

Stranger-Lighter-Cost Less 
:\rthur Tinker, ).fgr.; Thayer P. 
l ;ales, Ch. En gr.; St. Clair Smith, 
. \sst. Engr. 

FLOAT AND HULL 

MANUFACTURERS 

EDO AIRCRAFT CORP. 
620 2nd Street 

Coiicge Point, L. I., N. Y. 
All Metal Seaplane Floats 

Eleven Standardized Sizes for 
Planes Weighing from 
I,Ioo to 7,900 Pounds 

LUDINGTON AIRCRAFT INC. 
Philadelphia Airport, So. Phila. 

:\11 types of Repair and :\Ianufac­
turing. Airplane parts and supplies 
made to spcci fications. 

Hydro (Boat) Division 
C. T. Ludington, Pres. 

R. P. Hewitt, Yice-Pres. 
R. 1'. Phillips, ).!gr. 

FUELS AND 

LUBRICANTS 

CITIES SERVICE OIL 
COMPANY 

6o \Vall St., Xew York 

Cities .,stRI'It;,t- Koolmotor 
Service f 0 1;, Oils 

Oils and \t;!) and 
l;asoline <"" ...... , Gasoline 

Gulipridc Oil 120 
America's Finest Aircraft Oil 

GULF REFINING COMPANY 
Pittsburgh, Pa. 

1 District Sales Offices: K ew York, 
I 'hiladdphia. Boston, Louisville, 
:\ tlanta, Hou~ton, N cw Orleans. 
Refineries: Philadelphia, Pa., Bay­
onne, N. J., Port Arthur, Tex . 

INDEPENDENT OIL AND GAS 
C 0 M PAN Y, Philtowcr Bldg., 
Tulsa, Okla. Aviation Department. 
l ndependcnt "Tailwind" Gasoline; 
Independent Aviation 1·Iotor Oil. 
Villard 1Iartin, Vice-Pres.; Tom D. 
Park, Mgr., Aviation Dept.; vV. \V. 
Rogers, Mgr. of Sales of Aviation 
l'roducts. 

KENDALL REFINING 
COMPANY 

Bradford, Pa. 
Refiners and Marketers 

Low Cold Test 
Kendaii Motor Oils 

for Aviation Use 
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SKELLY OIL COMPANY 
Tulsa, Okla. 

Skellv Aerodvna111ic 
·Gasoline 

Skelley Airplane 
Oil 

A. F. vVinn, ~lgr., 
Aviation Sales 

---- ·-----··· ---··-···-
STANDARD OIL COMPANY 

OF CALIFORNIA 
..!..!.5 J:ush St., San Francisco, <"alii. 

A vi at ion I 'ct rolcun1 I 'ruduct s 
){ed Crown Aviation Gasoline 
Stanavo Aviation Engine Oil 

Zerolene Aircraft Oils 
S. S. Chadderton, ~lgr. 

Aviation Division 

STANDARD OIL COMPANY 
(Indiana) 

910 S. Mich. Ave., Chicago, Ill. 
Fuel and J .ubricants; Stanolind 

Aviation Gasoline; Stanolind Aero 
Oils; Stanavo Aviation l'roducts 

E. G. Seubert, l'res. 
Allan Jackson, Vice-l'res. 

Amos Ball, Gen. M gr. Sales 

STANDARD OIL COMPANY 
OF LOUISIANA 

2134 St. Charles Ave., New Orleans 
Aviation Division; "Standard" Avia­
tion Oil; "Standard" Aviation Gaso­
line; "Standard" Aviation I 'ush 
Rod Grease. Othe1· "Standard" 
Lubricants to meet every aviation 
•·equiremen t. 

STANDARD OIL COMPANY 
OF NEW JERSEY 

26 Broadway, New York, N.Y. 

STANAVO 
AVIATION 
PRODUCTS 

STANDARD OIL COMPANY 
OF NEW YORK 

26 Broadway, New York, N. Y. 
Socony Aviation Gasoline 

Socony Aircraft Oil 

TEXAS PACIFIC COAL & OIL 
COMPANY 

f{l'fint·n· and (;l'll<"ral I lltin·s 
Fort \\"orth, Tl·x. 

I )j,·ision C Jtiirl·s 
Xcw )."ork-St. l.oui,..-l.(h :\ngelt·~ 

Tl' :\ero ~lotor l.uhricatin...: I Ji) 
Tl' Rocker :\r111 l.uhrit·ant 

VACUUM OIL COMPANY 
loJ )!roadway, Xew York l"ity 

$};~ 
-s:l~~ 

Mobiloil 
"IJ''-"I-1"----"X 11"·-···"\\"" 

The "Uoublc Range" :\t·ro C Jils 

WOLVERINE LUBRICANTS 
CO., INC. 

51 ~Iadison :\\"l·nue 
Xew York Citv 

Wolf"s llead ciiJ 
Xtnnht•r X 
::-.JunJbl'r X-:\ 

For all :\ ,-iat ion ~I • •tors 

INSTHU 1\1 ENTS 

AIRCRAFT CONTROL CORPO­
RATION, 3246 Ludlow St., !'hila­
delphia, l'a. (Mfg. and Research 
l>ivision of Consolidated Instru­
lllent Company of America, lnr .. 
N. Y.) :rvffrs. of Aircraft I nstni­
Jnents. V. I. Zelov, l'res.; 'vV. A. 
Reichel, Chief Engr. 

CONSOLIDATED INSTRU­
MENT CO. OF AMERICA, INC., 
.N5 E. 47th St., New York. West­
ern Sales M gr., M. E. Hulse, \Vich­
ita, Kan. Mfrs. Aircraft I nstru­
ments and Equipment. Jos. Leo­
pold, l'res.; Comdr. F. K. Gundlach, 
V.-1'.; Hugh W. Gallagher, Secy.­
Treas.; E. A. I Ieman, Chief En gr. 
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_E_L_G-IN_N_A_T_io-N-AL-WrJA~TficC:HHI~~~~~~~~~~~~ 
COMPANY 

Elgin. Illinoi,; 
:\ircraft I n,;trument Division 

Elgin Chronometric Tachometers 
:\ rmy Type "C'' 

De Forest Hulburd, Pres. 
Taylor Strawn, \"ice-Pres. 

Cordon C Gillil"s, :\I gr. A. I. D. 

PIONEER INSTRUMENT CO., 
INC .. ;'3-t Lexington :\n•., Brook­
lyn. :\. Y .• \\'ashington, Chicago, 
\\"il'hita, ~an Franci,;t.·o, Los An­
gl"lt.•s, l'aris, Berlin. IJi,·. oi Bendix 
:\\·iation Corp. :\lfrs. aircraft instru­
nu•nts and t.•quipment. Charle,; H. 
t"oh·in, l're,..; H. F. Colvin, V.-l'.; 
B. I >avis, ~ecy.: I-1. F. Owen, Treas. 

TAYLOR INSTRUMENT 
COMPANIES 

Rochcst<.>r, X. Y., l~. ~- A. and 
Toronto. Canada 

:\lanuiacturers oi Tycos altimeters; 
1 ht.·rmomet<•rs, m<.>teorological in­
:'lrumt•nts, etc. ~hart & ~lason, 
l.td., manuiat·turing distributors in 
<~r .. ·at Britain. 

·----------- ------------
S. S. WHITE DENTAL MFG. CO. 

Industrial [)i,·ision 
152 \\· . ._t..!nc.l ~t., ~«?\\' \"'ork 

Flcxihk Shafting 
TachOitH'tt·r Drives 

Radio Control 
Resistance Units 

Charl<.>s H<.>nderson, l'res. 
James :\1. Talbot, :\[gr. Ind. Dh-. 

INSURANCE 

INDEPENDENCE COMPANIES 
Chal"les H. Holland, l'res. 

Home Office: 
Independence Building 

Philadelphia, l'a. 
New Yod.: Branch: 136 William St. 

Aviation Insurance 

l\1ETAL PARTS 

AND 

MATERIAL 

ALUMINUM COMPANY OF 
AMERICA. ..!400 Oli,·er 131dg .. 
l'ittsburgh. l'a. :\lcoa Aluminum 
and its allovs for aircraft. Flat and 
corrugated -shed, round and stream­
line tubing, rod, forging,;, ca,;ting,;, 
screw machine products, structural 
shapes, mouldings, chairs. Lynitc 
pistons and connecting rods. 

BOHN ALUMINUM & BRASS 
CORPORATION, :!512 E. Grand 
Blvd., Detroit. :\Iich. Bohnalitc 
Castings; Bohnalite Pistons; Bolm­
alite Forgings; Hahn Ring True 
Hearings; Brass and Bronze Cast­
ings. Chas. H. Bohn, l'rcs.: 1'. :\. 
:\larkl·y, H. \V. Holt, C. \\'. Eggen­
wl•ilcr, Vire-1 'res. 

BREEZE CORPORATIONS. 
INC. 

:q-46 S. oth St., ~cwark. N. _T. 
:\lfr~. of Breeze Radio Shielding-, 
:\crollex Flexible Metallic Tubing-, 
:\luminum Flexible ~Ictallic Tub­
ing. J. J. Ma:'cuch, Pres. and Gen. 
:\I gr.: J. T. Mascuch, Secy. and 
Treas.: J. F. Lucas, Sales ~I gr. 

THE CLEVELAND 
PNEUMATIC TOOL COMPANY 

373-t E. 78th St., Cleveland, 0. 
Aeroplane Shock Ab~orbers 

"Acral Struts" 
Oleo-Pneumatic 

and 
Oleo-Spring Type 

DETROIT STEEL PRODUCTS 
COMPANY 

2250 E. Grand Bini., Detroit, Mich. 
1\.Janufacturers of Fenestra Steel 

\•Vindows and Hangar Doors 
V .. F. Dewey, Pres. 

C. R. Raquet, Sales 1vlgr. 
Branch offices located in all 

principal cities 
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DU PONT VISCOLOID CO. 
l'yralin Sheeting-

Rods, Tubes and Specialties 
330 Fifth Ave. 
N cw York City 

ENDICOTT FORGING & MFG. 
CO., INC. 

Endicott, N cw York 
Engine, Fuselage and Landing 

Gear 
Drop Forgings 

S. J. l\Iarshall, l'rcs. and Treas. 
R. 13. Baker, J'rod. Mgr. 

T. B. Kelday, Supt. 

EX-CELL-O AIRCRAFT & 
TOOL CORPORATION, 12oo 
Oakman Blvd., Detroit, l\Iich. Air­
craft Precision Eng-inc parts; Inter­
nal Grinder Spindles; Tool Steel 
Drill Jig Bushing-s. Govro-Xelson 
Division. Aircraft Expcriniental 
Work; Aircraft Cylinder Barrels 
and Crankcases. 

STEWART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
:Nlfrs. of streamline and square sec­
tion tie rods complete with end fit­
tings for airplane external and in­
ternal bracing-. B. E. Bushnell, 
Director of Sales; J. M. Layng, 
Aero. Rep. 

IMPERIAL BRASS MANUFAC­
TURING COMPANY 

1200 W. Harrison St., Chicago, Ill. 
Hi-Duty (Vibration Proof) 

Oil and Gas Line 
Copper Tube Fittings 

Airplane Oxy Welding Torches 
Pullman Type Plumbing Fixtures 

MACWHYTE COMPANY 
Kenosha, Wis. 

Mfrs. of Tie Rods, Wires and Cables 
for Aircraft. Streamline and Round 
Drawn Tie Rods. Also Macwhyte 
Safe-lock Terminals. 

Geo. S. Whyte, Pres. 
Jesse! Whyte, Vice-Pres and 

Gen. Mgr. 

NORMA-HOFFMANN 
BEARINGS CORPORATION 

Stamford, ( "onn. 
I >i~trict of1iccs: I lt•troit, Cleveland, 

' I 'ittsburgh, Chicago. Xorma-Hotl­
lllann "!'recision" Hall (open and 
closed type), Rolkr (standard and 
seli-aligning), and Thrust llearing,;. 

THE PARK DROP FORGE CO. 
(."]eve land, I >IIio 

~Ianufacturcrs of :\\"iation 
I "rankshafts, l"amshait, Conm·cting 

Hod all(! (;car Forgings 
Gco. C. Gordon, I 'res. 
Fred L. Ball, Trcas. 

Chas. C. Dodge, Sales Engr. 

JOHN A. ROEBLING'S SONS 
CO., Trenton, X. J. Aircraft \\"ire, 
Strand, Cord, 'fhimbles, Ft•rrules, 
Locking and Ser\"ing \\'ire, \\'cld­
ing \Vir<', Control and Ignition Ca­
bles, Electrical \Vin·s and Cables. 

II orace E. Thorn 
Aeronautical Reprcscntati\·e 

Catalog :\-5-17 
.. ··-··----------- ------

ROME WIRE COMPANY 
Division of (;cncral Cablf' ( "orp. 

Headquarters: H.OIIH', N. Y. 
Offices in l'rincipal Cities 

Home Trcnchlay Airport Cable 
Aircraft Ig-nition \~lin·s and ( "ablcs 

H. W. Barnard, l'rcs. 
C. R Keeney, Vice- I 'res. in 

Charge of Sales 

SKF INDUSTRIES, INC. 
-10 E. 3-1th St., New York City 

Factories: Hartford, Conn., 
and Philadelphia, I 'a. 

Mfrs. of Skaycf Self-Aligning Ball 
and l{oller Bearings; Hess-Bright 
Deep-Groove Ball Bearings; Thrust 
Bali Bearings, etc. W. L. Batt, 
I' res.; R F. Runge, Vice-Pres. 

SUMMERILL TUBING CO. 
Bridgeport, Montg. Co., l'a. 

Mfrs. and warehousers of Seamless 
Steel Tubing for Aircraft Industry 
made to Govt. specification. Round, 
Streamline and Special Shapes. 
S. L. Gabel, Pres.; N. H. Wolf, 
Gen. Mgr.; H. C. Knerr, Metal­
lurgist; W. H. Baker, Supt. 
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THE WOOD & SPENCER CO. 
1930 East 61st St. 
Clenland, Ohio 
).[anufacturers of 
Connecting Rods 

Standard and Special Plain, 
Slotted and Castellated Nuts 

~tandard and Special 
Ground Thread Taps 

WYMAN-GORDON CO. 
(;uarante('d Forg-ings 

\\'on·t•><tcr, :\[a~~- Han·ey, 111. 
:\viation Di\·.: \\'orce~ter, :\la%. 

:\[anuiacturer:-: of 
Crank~hait, l'am:-:haft, Cam 
Rim~. Connecting- Rod, Gear 

and other vital forgings 
ior :\\·iation Engine:-: 

l\tJODELS 

SC:\l.E ~lODELS 
\\'ind Tunncl-J)isplay-Flying 

Built to onkr from working 
drawings 

:\!anuiacturcr~ of Sih·er :\cc Ford~. 
Fokkcrs. Fairchild:-:, etc. . 

AERO MODEL COMPANY 
I I I .:\. \Vacker Dr. Chicago, Ill. 

MOTOR 
EQUIPMENT 

THE B. G. CORPORATION 
I 36 VI/. 52nd St., New York 

B. G. :Mica Aviation 
Spark Plugs 

August Goldsmith, Pres. 
George J:vL Paulson, Chief Eng-r. 
Cable address: "Golsteco" N. Y. 

Codes 
A. B. C. 5th Bentley 

41 

CHAMPION SPARK PLUG CO. 
Toledo. Ohio 

Champion Aircraft Type 
Aero A 

ECLIPSE AVIATION 
CORPORATION 

East Orange, ~ew Jersey 
Eclipse :\\·iation Engine Starters 

and Generator~ 
Type~ and ~izes to meet all 

req ui rcmcnts 

SKY SPECIAL TIES CORPORA­
TION 

3651 Hart :\,-c., Detroit, ~Iich. 
:\I irs. of Hcnvood Starters 

High l'rcssure" Injection Starter 
ior Aviation Engines 

:\. L. Cash. Pres. and Gen. ~[gr. 
~- D. Den liyl, Sccy. and Treas. 

STROMBERG 
MOTOR DEVICES CO. 

58-6~ E. 25th St. 
Chicago, Ill. 

:\ircrait Carburetors 
\V. L. 0'.:\eill, Pres. 

J. :\I. :\!iller, Eng. Chge .. -\ircraft 

THOMPSON PRODUCTS, INC. 
Clenland-Detroit 

Thompson Airplane ).Iotor Yalves 
l'i~tons and Piston Pins 
C. E. Thompson, Pres. 

F. C. Crawford, Ist Vice-Pres. 
and Gen. Mgr. 

\V. 1\I. Albaugh, Secy.-Treas. 

UNITED STATES HAMMERED 
PISTON RING CO. 

Paterson, N. ]. 
Compression and oil control rings 
manufactured with uncanny accu­
racy, guaranteed to relieve all pis­
ton ring troubles. 

Albert W. 'vVenzel, Pres. 
David l\·Ic'vVhir, Vice-Pres. 
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MoTon 

MANUFA<:TUHEHS 

ALLISON ENGINEERING CO. 
(Division of General ~I ol•>rs 

Corp.) 
Indianapolis, I n<l. 

Airtraft l'ower l'lant Engineerin;.: 
and Construction 

Allison Steel Back Hearings 

--------~~~~~~~-- ~ ~ ~~--

AMERICAN CIRRUS ENGINES. 
INC. 

r.IarysYillc, ~Iich. 
American Cirrus Engines 

American Ensign Engines 
F. H.. Maxwell, l'res. 

H.. A. DeVIieg, \'ice-l'rcs. 
vV. H .. Blacklock, Asst. Treas. 
Glenn 1htflly, Executive StatT 

AXELSON AIRCRAFT ENGINE 
COMPANY, 1'. 0. Box 337, l.o~ 
Angeles, Calif. Axelson type "!\" 
7-cylinder radial air-cooled engine, 
150 h.p. Departtttent of Comtnerre 
ATC No. 10, the \Vinged !'ower. 
J. C. Axelson, l'rcs.; \V. II. Jack­
son, Gen. Mgr.; F. :\. \\'orthey, 
~1Igr. of Sales. 
---------~--------

E. W. BLISS CO. 
Brooklyn, ).J. Y. 
Aero Division 

Hadial Aero Engines 
Air Cooled 

"Bliss-Titan"-5 cyl. 
"Hiiss-Neptune" 7 cyl. 
"Bliss-Jupiter" 9 cyl. 

Direct Drive and Geared 

CONTINENTAL A I R CRAFT 
ENGINE CO. (Division of Con­
tinental Motors Corp.), 12801 E. 
Jefferson Ave., Detroit, Mich. Air­
craft Engines. W. R. Angell, 
l'res.; Robt. Insley, V.-l'. and Gen. 
:Mgr.; R M .. Sloan, Treas.; VV. C. 
Keith, Secy.; C. 1'. Hussell, Sales 
Mgr. 

- .~-----· -- --~-------------
KINNER AIRPLANE & MOTOR 

CORPORATION 
635 \V. l"olor;ulo Bl\"d. 

Gll·nclale, l"alii. 
~I irs. oi l<adial .-\ir-l·ooled :\irplanc 
Engim·s. \\'. 1:. Kinm·r. !'res.; 
l<obl'rt l'ort1·r, ( 'hainnan of I:oard 
a till c;l·n. ~I gr. I<. E. c ))in, Secy.­
Tn·as. 

LYCOMING MANUFACTUR­
ING COMPANY 

~lanuiactun·rs oi :\in:rait 
Enginl·s 

\\'illiatnsport, l'a. 

PACKARD MOTOR CAR 
COMPANY 

Detroit, ~lich. 
::\lanuiacturers oi .-\irrrait 

Engi Ill'S 

THE PRATT & WHITNEY AIR­
CRAFT COMPANY, Hartior<l, 
l ·onn. ( DiY. oi L"nited .-\in·rait & 
Transport ( 'orp. ). ::\1 irs. oi \\"a,;p 
and Hornet Aircraft Engines. F. 1:. 
){enlschler, !'res.; (;. J. ::\lead, \".-
1'.; l ·. \V. I kl·ds, Secy-Tr<'as.; I). 1 .. 
lhown, \".-1 '. in Ch. oi !'rod.; .\. \'. 
I). \Villgoos, l'hici Engr. 

WRIGHT AERONAUTICAL 
CORPORATION, l'atcrsun, X. J. 
~1 irs. air-cooled aircrait engine~.;. 
"\Vhirlwind'' 300, :22,;, 105 h.p.; 
"Cyclone" 525 h.p.; \\'right-Cip;;y 
90 h.p. Charles L. Lawrance, l'rc:-:.; 
(;uy \V. Vaughan, Vice- I 'res. and 
Gen. Mgr.; Bruce G. Leig-hto11, 
])ircdor Sales and Service. 
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P.-\IUCHUTES PROPELLERS 

FOLLMER, CLOGG & CO. 
25l' \\"<.'~t Kin~ St. 

I.anca~t<'r. l'a. 
:\l'ronautical Dcpartml'nt 
l'o~iti,·c Opener Parachute 

I 'arachute Silks 
H." \\". Hartman, l're~. 

J. I. Hartman, Secy. and Trea;;. 
J. Laird Brown, Jr., ~[~r. Aero. Dp. 

IRVING AIR CHUTE CO .. INC. 
3/.! Pearl St., HutTalo, X. Y. 
~lir;;. oi Parachutes adopt<.'d 
a~ Standard Equipment by 

:!5 diiTt'rcnt gO\"t•rnments 
Buffalo, X. Y.-Lctchworth. Eng. 

Cable addrt'~~: 
"In·in BuiTalo XY'' or 

"l n·in Letchworth England" 

RUSSELL PARACHUTE 
COMPANY 

1202 Kettner Blnl. 
San Diego, Calif. 

~I ir~. of Rus~ell "Lobe'' Parachute 
and Fabric :\ircrait Accessories 

European Factory 
British Russell Parachute Co. 

London, En~. 

PATENTS 

PATENTS-TRADE MARKS 
Specializing in Patents 

for the Aeronautical Industrv 
LANCASTER AND ALLWINE 

408 Ouray Building 
Vvashington, D. C. 

I THE- HAMILTON STANDARD 
I PROPELLjS~.i~~1R:rORATION 
! Pnited Aircrait & Transport 
! Corp. 
1 Factories: 

Pittsburgh ~Iilwaukec 
Los Angclc~ 

All ~Ictal Airplane Propellers 

THE REED PROPELLER CO., 
INC., Garden City, X. Y. Sole 
owner oi all C S. patents of S. A. 
Reed. Licensees: Curtiss :\era­
plane and ~fotor Co., Inc.; Stand­
ard Steel Propeller Co., and its ~ub­
~idary. F. H. Russell, Pres.; T. P. 

1 :Yright. ~r.-1'.; _ W. S. Leaycrait, 
1 I reas.: \V. E. \ alk, Jr., Secy. 

PUBLICATIONS 

T.\'i"E7iiiYi\\~ 220 \V. 42nd St. 
lrul.m1W L!!J~ll ~ cw York 
Largc~t aeronautical trade paper in 
the industry. Covers all phases of 
aviation activitv. Contains most 
complete techni.cal section. 

Frank A. Tichenor, Pres. 
George F. }.fcLaughlin, Editor 

George I-I. Sherwood, AtlY. l\Igr. 

AERONAUTICAL WORLD 
Strictly business paper-exclusive 
trade circulation-gidng thorough 
co\'erage of actiye aviation indus­
try-constructive editorial covering 
manufacturing, maintenance and 
operation methods. 

Los Angeles, Calif. 
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AIR TRANSPORTATION 
"Th e T ra d e Journ a l of Comm e r cia l 
Avia ti o n," 1265 B roadway , r. Y . 
A we ekl y pub lica ti o n for cxccuti v 
o f compa ni es e n gaged in th e avia­
tion indu s try or co mm e rc ia ll y in ­
t er es t ed in th e indu s try. A con J­
p lc t c direc to ry of th e in du try 
iss ued cmi-a nnu a ll y. 

A month ly tr ade 
pape r cove rin g a ll 
ph ases of a vi at io n 
from a tec hni ca l, 

sc ie ntific a nd pra c ti ca l s ta ndpo int. 
A nnu a l s ubsc ripti o n $2. M emb e r 
A.B.C. and A .l .P . A S imm o n -
Boa rdman P ub li ca tion. 

30 C hurc h . t ., Ne w Yo rk 

O ld es t A m e ri ca n ae ron a uti ca l pap e r. 
pub li s hed weekl y by McG raw-Hi ll , 
JOt h Ave. a nd 3G th S t., Nc 11· Yo rk. 
A d epe ndab le so ur ce of in form a ti o n 
on wh ic h t he indu s t ry re li cs fo r it s 
imp o rt a nt bu s in ess readin g. 

U. S. AIR SERVICES-Feat ure 
Ae ronautica l Ivia gaz in c ; co mm e r­
cia l a nd milit a ry; b es t a nd o ld es t 
mo nth ly in it s fi e ld . · T ra nspo rt a­
tion B ld g ., Was hin g ton, D. C. 

Earl N. F indl ey , E d it o r 
$3 a yea r $5 fo r two y ea rs 

Beginnin g Twe lfth Year 
of P ubli cat io n 

RADIO 

EQUIPMENT 

RADIOMARINE CORPORA­
T ION OF AMER I CA 

66 B road S t., New York City 
Rad io T elep hon e-Teleg rap h 

T r a n s mitt e rs and R eceive rs for 
Airports and Aircraft 

Radio Direct ion Finde1· s 
Beacon Rece ive r s and 

Airport Weath er R ece ivers 

'lf'eslern Electric 
Radio T I p hone 

n. c civ in g and Tran s mitti ng 
Equipment for u. in Air raft 
W E STE RN ELE CTRIC CO. 

Commu ni cal i n, c nc ral 
pt. 195 Broadll'ay, :\. 1'. 

S PPLIES 

(GENERAL) 

A ER O SUPPLY MFG. CO., INC. 
Co llege Point, L. I., N . Y. 

S ub . idi a ri cs : S tandard A ut o m a t ic 
P rodu c ts Co rp., Co rry, Pa.; :\a t io na I 
S tee l l'ro d uc ts Co ., D:~yto n , O hi o . 
l\lf rs . a n d di s t ri but o rs of :tirp lanc 
ha rd11·<nc de ta il par t ;; , a ccesso r ies 
a nd s upp li es . 

Geo rge I. S ti c h, P r es . 

AIR ASSOCIATE S , INC. 
535 sth A 1·c .. N . Y. C. 

Sc n ·icc S tat io ns : .RooscYc l t F ie ld 
C hi ca go ]\[u ni c ipa l Ai rp o rt 

Loca l . a les B ra nc h es : 
Ca rd n C ity , N. Y . 

5300 \V . 6.) rcl St., C hi cago 
Expe rt scrv icc a nd s upp ly of 
A ll Ae ro na uti ca l Eq ui p n1 c n t 

Supply Division 
AIR ACTIVITIES, INC. 

Aero na uti ca l S u p pli es 
A ut h o riz c cl 

N ich o las llca zl cy D is t. 
l'hon c vV hit c hail 7650 

ro E . K in z ie St ., C hi cago 

BOEHMKE OPTICAL CO. 
l' hil adc lphia, Pa. 

E n g i nee ri n g-- IVIa n u f ac tu rin g­
Av iat ion L ig htin g a nd Safety 

Equipments 
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EASTMAN KODAK COMPANY 
Rorh<-ster, ~- Y. 

:\erial l'hotographic :\[ aterials 
and !'upplies 

JOHNSON AIRPLANE & 
SUPPLY CO. 
lla ,·ton, Ohio 

Lo~ :\n~cln•, · Calii-\\'ichita, Kan. 
I li,:trihntor~ and :\[irs. oi 

Quality .-\l·ronautil·;d .-\cre,-,:oric,: 
and ~npplil'S ior the 

:\fanniactnn•r, I lperator, Airport 
and 1\.•r:<onncl 

RAND McNALLY & COMPANY, 
.:>J6 S. Clark ~t.. Chicago; ~ew 
York, San Franci:<ro. :\ir Trail;; 
:\lap;; ior ll:'l' in flight. :\laps, :\lap 
~y~ll·m;; and :\tla,:es ior :\irports. 
.\\'iation Exn·ntin·~ and l'ilot,:. 
l'n•ator:< and printers oi di~tincti\-e 
.\ir l'assengl'l' Tickets, Time Tabll'S 
and Folder;;. 

A. G. SPALDING & BROS. 
10_:; ~assan ~t. 
~ew York 

:\fen';; atHl \\'omen's 
\\'inter and ~tttnmcr Flying Snits 

:\[orca:-;ins and Hoots 
I-I dmets 

Clon~s c;oggles 

~THE LINDE AIR PROD-
UCTS COMPANY and i\ssd. 

l'o's. l.'nits LTnion Carhi<le and 
l'arhon l'orp. E\'erything ior < >x­
\\'l'lding aiHI Cutting. Oxygen, 
:\cctyknc. Carbide, \V elding and 
Cutting Apparatus and Supplies. 
< >llict'~: .10 E .. .pnd St., :--Jew York, 
.::\. Y. 

TmEs Ai':D 

RcmmH Goons 

I FIRESTONE TIRE & RUBBER 
co. 

.-\kron, Ohio 
:\lannial·tun·r,; oi a complete line 
oi airplane tin·,; and tnbl':'-tircs 
in both smooth and non-skid de­
:--ign. \]uotation,; made on other 
rublwr materials ior usc in airplane 
indu;;try. 

THE B. F. GOODRICH RUB­
BER COMPANY 

.\kron, Ohio 
.\eronantical ~ale;; Di\'i,;ion: Air­
plan(' Tin',: and H.ubbl·r Aeronau­
tical .-\l·ccs;;oril·~- J. n. Tl·w, !'res.; 
T. .\ .. \s)wll, l~en. :\Igr. oi :\Iann­
iactnrl·rs' ~ale,:; Hl'nry \\'ackcr, 
:\lgr. oi .-\cronantical Di,·ision. 

THE GOODYEAR TIRE & RUB­
BER COMPANY .. INC .. .-\kron, 
l ). :\Iir;;. \\'ingioot line of rubber 
acce,:sorie,; ior airplane,;, including 
high pressure tin·;; and tubes and 
tht? new .-\irwhcd a;;,:t?mbh· which 
includes the \\'ingioot liub and 
hrakt?. \\'. C. Young, :\Igr .. :\t?ro­
nant irs Dt?pl. 

WHEELS 

AIRCRAFT PRODUCTS COR­
PORATION OF AMERICA, 7-P-1 
~I t?h·ille, Dctmit, l\Iiclt. Oildranlic 
Shock Struts. Tail \\'heel::;, Tail 
\Vhed and Strut Assemblies, \Vhecl 
and Brake Units, Pontoons, Skiis, 
Flying Boat Hulls, Gasoline Tanks, 
etc. Ralph R Irwin, Pres.; Robt. 
S. Gans, Vice-Pres. and Treas. 
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BENDIX BRAKE COMPANY 
Soul h B<~nd, Ind. 

Bendix Disc \\7hecls and 
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J'ort Orford (·!'dar 
Sitka Spmcc 

A. E. :\delspcrge1·, !'res. 
Hcnj. Ostlind. \"ice-l'n·s. 
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2.!8 

Clen~laml Tractor Co., 22S 
( 'oad, Dr. B. R., 70 
Coast and Geodetic Sun·ey, U. S., 202 

Coast Guard, U. S., 199-2oo, 50:!. 
Cobham, Sir Alan, +79 
Codos, Paul, 1 3S, -1-80 
Cole E. B., I ne., 228 
Coll~"l' of City of Detroit, :!.SO 
(.'ol/,·~iaf,• K-90, sn Tinun Airplanr 

Corp. 
Collier Trophy, -1-75 
( :olombia, 270 
Colonial Air Transport, Tnc., IS, 26, 3-1-· 

3 6, -!-0, +8, 509 
Colonial "Vestern Airways, Inc., I8, 26, 

-l-0, 477. 5I2 
Colorado College, 250 

Columhu~. 0., airport, 216-218 
Coh·in, C. H .. +8;, -1-92 

,, Comet En~ine Corp., ro, too, -t-38 
Command-.·\ire, Inr., 9, 82; :CJ, 3i-I­
Cmnmercc Dept., Aeronautics Branch, 

•95-198, so2; airway ~trip maps, s;;­
S.H; airworthines~ requirement>', 72; 
appropriation,-, ;68; appro\'ed type 
certificate~: airplane,;, 71-72. 5•8-527; 
en~ine~. 96, 527-528: flyin~ school~. 
s;o-;p; pontoon,;, 530: propeller;, 
;28-53o: tlyin~.: ~chool ratin~s. 6;-fJS; 
lihrary, 2S6: medic:! I examiner,, 5-H-
5;-1-; or~:mization. 517; radio navi­
~tational aids, -1-7- so 

Conum·rcial Aircraft Corp., 9 
Commodor,•. su Con~olidated Aircraft 

Corp. 
Commlllt•r, St't' Loening Aeronautical 

EnJ:;incerin~ Corp. 
Co11dor, St't' Curtiss Aeroplane & .\lotor 

Co. 
Co11q1uror, su Curtiss Aeroplane & :'\lo­

tor Co. 
Con;o)idated Aircraft Corp., 9, 82, :!J+, 

;oo, 301, 304. 3I2; Commodort·. 324: 
Flt't'ISit'r, 338: XPl'-1, -l-13 

Con,;nl ida ted Instrument Co., so, 9-1-· 
106, 311 

Continental Air Line~. -t-8. 511 
Continental Aircraft Engine Co., 10. 

roo; ..I iO, +39 
Continental l\lotors Corp., Ioo, 228 
Continental Oil Co .. 228 
Contract air mail. sre Air l\lail-F, S. 
Cook, D. D., :!J+ 
Coopt·r, l\1. C .. 23-1-
Cord, E. L., 96, Io2 
Corman Aircraft, Inc., 9. 82 
Corsair, St't' You~ht, Chance, Corp. 
Costa Rica, 270-271 
Costes, Capt. Dieudoune, I 38, -1-78, -1-~0 
Cox, \V. H .. 228 
Crawford, 0. G. S., 161 
Crawford Airplane & Motor 1\lanufac-

turers, 9 
Crichton, Capt. Preston, I 55 
C'rooy, Louis, 1-1-5 
Crop dusting, 69-70 
Cross, Dr. \V. M., 22-1-

C'rnss-Lirense Agreement, St't' 1\lanufar­
hJrers Aircraft Ass'n 

Crosson, !VIarvel, -t-76 
Crusada, St't' Curtiss Aeropi:Jne & !\In-

tor Co. 
Cuba, 27I 
Culver, H. H., 22-1-
Cunningham-llall· Aircraft Corp., 8.!, 

312; J>.T.6, 375i X, 376 
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Curtis Candy Co., 228 
Curtis Puhlishin~ Co., 30. 2.!8 
Curtiss, G. II., 63 
Curtiss Aeroplane & lVIotor Co., 9, 10, 

72, 82-83, 96, IOO-IOI, I40, I70, 234, 
300, 30I, 304-305, 313; /J-2, 419; 
Carrier Pigt'Oll II, 355; Coudor, 325; 
Flrdgliug, 377; Kiug JJird, 339; 
N2C-1, 4-q; 0-11:', 418; I' 3 .·/, 415; 
P6, 4I7; X F 8C-2, 416; Chal/,•ug,·r, 
440; C!Jieftaiu, 441 ; C:onqu,•ror, 442; 
Conqueror (geared), ++3; D-12, +++ 

Curtiss-Caproni Corp., 72 
Curtiss Marine Trophy Race, 476 
Curtiss-Reid Aircraft Co., Ltd., 267 
Curtiss-Robertson Airplane Mfg. Co., 9, 

72, 83, r 5 I ; Robiu, 378; Thrush, 
340 

Curtiss-\Vright Airports Corp., 204, 
2I6 

Curtiss-\Vright Corp., I8, 72, 86, 88, 
96, 2041 2 52, 269, 27 I 

Curtiss-\Vright Export Corp., 73 
Curtiss-\Vright Flying Service, 63-65, 

69 
Cyclone, see Wright Aeronautical 

Corp. 
Czechoslovakia, 272 

D 
D-1, see Davis Aircraft Corp. 
D-12, see Curtiss Aeroplane & Motor 

Co. 
D-25-/J' D-26-/J' D-27-11' D-29, Sl'l' 

New Standard Aircraft Corp. 
Daily News Record, a publication, 574 
Dal Molin, Warrant Officer T., I 36 
Daniel Guggenheim Fund for the Pro-

motion of Aeronautics, 54, 248, 25I, 
480; organization, 496; radio tests, 
56-57 

Daniel Guggenheim School of Aero-
nautics, N. Y. University, 246 

Dare Aircraft Co., 9, 83 
Davenport Daily Times, 228 
Davis, W. C., 493 
Davis, W. N., 494 
Davis Aircraft Corp., 9, 83, 317; D, 379 
Davison, F. T., r82, 252, 56o 
Dayton Airplane & Engine Co., IOI 

Defender, see Goodyear-Zeppelin Corp. 
DeHavilland Aircraft of Canada, Ltd., 

267 
DeHavilland Moth, see Moth Aircraft 

Corp. 
Dellinger, J. H., 517 
Delta Air Service, 40 
Denmark, 272 
Denver, Colo., airport, 210 

De-igns, aircraft, 3.!2-429: engine,, 432-
47I 

Des ~·Joines Regi~ter-Trihunc, 228 
Detroit, ~lich., airports, 21.! 
Detroit Aireraft Corp., 66, 7.l., 84, 87, 

88, 89, 96, I I 0, 2 q, 309 
Detroit :-.:ews, 228 
Diesel engine~. I02, 313 
Dinort, Lieut., +79 
Diplo:natic sen·ice of the l". S., 571 ; 

to the l:. S., 57I 
Diteman, F. F., 134, +79 
Dixon, C. 1\., 155 
Doe, Capt. T. B., 3+ 
Dominiean Republic, 272 
Dominion Explorers, Ltd., 178 
Doolittle, Lieut. J. II., 56, 310, 478, 479 
Dornier, Dr. Claude, 84, 144, 300 
Dornier DO-X, q2-144, 300-302 
Douglas Aircraft Co., Inc., 9, 83 
JJO-X, SN Dnrnicr DO-X 
Doyle Aero Corp., 9, 83 
Driggs Aircraft Corp., 9 
Dryer, Dale, 154 
Duggan, Lieut. H. G., 110 
du Pont de Nemours, E. I., Co., 94 
Dupont, Felix, 234 
Dunwoody, Col. Halsey, 34 
Duplex Printing l'rc~s Co., 228 
Durand, \V. F., 555 
Dycer Airport, 9 
Dynner, Eugene, 228 

E 
R-.f.OOO, see Travclair Co. 
J:artl••rocll, srt• Alexander Aircraft Co. 
Eaker, Capt. I. C., q6, 186 
Earhart, Amelia, 234, 236, 252, 480 
Eastern Aeronautical Corp., 216 
Eastman Aircraft Corp., 9, 72, 82-83, 

308 
Eckener, Comdr. Hugo, 123 
Eclipse Aviation Corp., ro5, 106 
Ecuador, 273 
Edo Aircraft Co., 94 
Education, aeronautical, 245-258; tabu-

lation of courses, 581-585 
Egypt, 273 
Eielson, Lieut. C. B., 167, 475 
8o-ll, Sl'C Boeing Aiq>lane Co. 
Electric Storage Battery Co., 28, 105 
Elgin National Watch Co., 28, 94 
Elias, G., & Bro., Inc., 84, 94; /] ir-

coupe, 38o; Airsport, 381 
Elliott Core Drilling Co., 228 
Ellis, Fred, 228 
Elm Vocational School, 251 
Elmira, N. Y., airport, 2I6 
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Ernhr.\ -Riddle Aviation ('orp .. 1 S, ~r.. 
.p. 5'3 

l:mpirr Stair Stan.lnr.l, '55 
Em~co Aircraft Corp., Sol. 137 
Endicott Forj.!in~ & ~If~. Co., 93 
Enj.!ine dr~i~n~: 

Alliancr .'\in·raft Corp., 43~ 
:\:-:d~on .·\irrraft Enj.!inr Co., 433 
Bli,~. E. \\'., <'n., 43-l· 435· -l.)6, HI 
< 'nmet Engine ( 'orp., 438 
Continental :\irrraft Enginr Co., 439 
Curti~' :\rrnplane & ~lotor Co .. 440, 

HI, 44~. H3· 4H 
Kinner Airplane & ~lotor Corp .. HS 
I.amhert .\ircraft Enj.!ine Corp .. 446 
Lvcomin~ :-o.lfg. Co., H7 
l'~eka rd ~ lotor Car Co.. 448. H9· 

4)0, 451, 452, 453 
Pratt & \\'hitney Aircraft Co .. 454. 

455· 456, -l5i· 458, 459. 460 
Siemen' & Habke Co., 461, ol6~. 463 
S7ekely :\ircraft & En~ine Co .. 464, 

+65 
\\'arner Aircraft Corp .. 466 
\\.ri~ht :\eronautical Corp., 46;, 468, 

469. +;0, 471 
Engines, 95-105: approved type certifi­

cates, 96. 196. 527-528: designs, +F· 
471: manuf:tcturers, 98-1o4: produc­
tion, ;-9, 503: service stations, 9S: 
technical de\·elopment, 313 

E~tonia, 273 
E\·ans, E. S .. 72, 252, 483, +93 
E\'Critt, \Y. L .. 54 
Ex-Cell-O :\ircraft & Tool Corp., 106 
Exports, aircraft and engines. sos·;o7 
Expositions, aircraft, 256-2;8; St'(' also 

Chronology 
Express, aerial. 26 
Eyerly Aircraft Corp., 9 

F 
F-Jo.-1. F-11.'1, F-lj., F-p, sa Fokker 

:\i rcra ft Corp. 
F-28-.-l X, srr Swallow Airplane l\lfg. 

Co. 
Fagan, T. Z .. +83 
Fahv, Lieut. Herbert. I 37, +77 
Fai~child, S. M., +83, +92 
Fairchild Arrial Surveys, Inc., 69 
Fairchild Airplane Mfg. Co., 9-10, I62, 

1;8; p, 382; 71, HI; KR2!, 383; 
KRJ.t. 38+ 

Fairchild Aviation Corp., 8+, 96, IOI 

Fairchild Engine Corp., IO 

Fairfax Airports, Inc., 206, 211-212 
Fa/ron, SCI' Cmtiss Aeroplane & Motor 

Co. 
Farquhar & Co., 228 

Farrell & Blakr, 2~~ 
Feehet, ~laj. Gen. J. E .. '~+- 555· 559 

, Federal Radio Commi>,ion, -l7·48. 569-
571 

Finland, 2i)-27+ 

Firestone Tire & Rubber Co., 94, 221! 

:;-.-lT-C, St't' Stout ~fetal Airplane Co. 
Fin• Year Programs, Arm\· and :-.=a\'\·, 

tSI • • 

Flr.l!]lin!l, su Curtis~ Arroplane & 
:'-lotnr Co. 

F/ut, Sl"t' Con~olidated Airrra ft Corp. 
Fleet .-\ircraft, Inc .. 10 
F/utst,·r, SN Consolidated Aircraft 

Corp. 
Flex-0-Giass ~If~. Co., 228 
Floden, Lieut . .-\ xel. 134 
Floyd llrmutt, 'H 
Flyin~ hoats, 306-309 
Flying cluh~. 233. 259-260, 267 
Flying Dutchman. su Szekelv Aircraft 

& Engine Co. · 
, Flying ~chool~. 61-68; appro\·ed, 530-

532 
Fokker Aircraft Corporation of Amer­

ica, 10. 20, 7:!., 84, q:!., 145, 164, 221. 

234, 235. 300-304, 308; C2.-l. 420: 
F10. 326; Fll-:1. 344 ; FI.f., 356; Fp. 
327; Super l·ni\·ersal, 343; l'ni­
ver~al, 3·1-2 

Follmer, Clogg & Co., 94 
Ford, Bacon & DaYis, 219 
Ford ~lot or Co., 90; s n also Stout 

:\leta! Airplane Co. 
Foreign aeronautical de,·elopment, 259-

298 
Foreign aeronautical official>, 571-574 
Fot·t If' or/ h, qS-1 so 
.f.O-R-2, .f.O-R-.J., sa Boeing Airplane Co. 
.f.2, St'f Fain·hild :\irplanc l\lfg. Co, 
Fnuloi~. Brig. Gen. B. D., 559 
Foundation Co., 30 
.f.·.·l T -E, Sl't' Stout l\Ietal Airplane Co. 
j.-IJ, Sl'l' Trani Air Co. 
Fox, J. J., 228 
Francr, sS-59, 274-276 
Franco, l\Iaj. Ramon, IJ:!-133. 477 
Frank, K. G., 104 
Fritschr, C. R., rIO 

Fufaey, Dimitri, I 34 
Fulton, Comdr. G., I 10 

G 
G-2-l!, G-2-W, see Metal Aircraft 

Corp. 
Galt, Calif., High School, 251 
Gardner, L. D., 483 
Gardner Trophy Race, 476 
Garside, F. F., 228 
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< ;cner:d AirmntrH·~ Co., 10, 101 
(;cncral Airplane~ C'nrp., 10 
c;cneral Aviation Co., 211i 
< ;cncral Electric Co., 30, 51. 5·1-o 'H• 220, 

228 
(;en era I l\1otors Corp., 7 2, 8-J., 96, 98, ' 

1-1-.J. 
< ;euaro, Lieut. Lawrence, 155 
< ;ermany, 56, sS- 59, 277-279 
Cilhert & Barker Mf~. Co., 220 
(;illmore, Bri~. (;cu. \V. E., 555, 55'.1 
f:ipsy, ur \Yri~ht Aeronautical Corp. 
Girlcr, Commandant, -1-76 
(;bholt Machine Co., roo 
<;lass, Joe, r 55 
Glendale, Calif., airport, 208 
c;lohe-\Vernickc Co., 228 
(;lover, \V. I., 252, 509 
(;ochcl, Arthur, -1-79 
(;olden Eagle Aircraft Corp., 85 
Goodrich, B. F., Ruhher Co., 28, 9-1-· 

228 

Goodrich, \V. H., Oil Co., 228 
Goodyear Tire & Ruhhcr Co., Inc., 28 

9-1-
Goodyear-Zcppelin Corp., ro7, 120-122 
(;onion, Lieut. A. \V., r q 
Gordon Bennett Balloon Race, -1-79, s81i 
Gorst Air Transport, Inc., 65 
c;ott, E. N., -1-83, 492 
Gould, L. M., r62 
Go,·e, C. C., 509 
Grace, \V. R., & Co., -1-.J. 
Graf Zrpprlin, ro8, r rli-1 17; round-

the-world flight, r 23-126, +76, -1-78 
Granville Brothers Aircraft, Inc., ro 
Gray Goose Air Lines, 65 
Great Britain, 58-59, 279-28 r 
Great Lakes Aircraft Corp., ro, 78, 85, 

94; 2T1, 385 
Great Northern R. R., 43 
Greece, 282 
Grrr11 Flash, r26, 137 
Grieg, Lieut. d' Arcy, 136 
Groenen, Victor, 145 
Groves, John, 517 
Gruhb, o~car, 139, 475 
(;russ Air Spring Co. of America, 9+ 
(iuatemala, 282 
Guggenheim, H. F., 2H, 476 
Guggenheim Safe Aircraft Competition, 

309-310, 477, 479 
Gulf Air Lines, 48 

H 
li-J.5, lf-47, srr Hamilton Metalplane 

Division of the Boeing Airplane Co. 
Hague Radio Conference, 57-58 
Haiti, 282-283 

II aldcm:111. < ;t•nr~c. ·I; 5 
llall, II. E. R., .!H 
IIall, J. C., 2H 

IIall-:\luminum :\irnaft ( 'orp., 10, ~;; 
.\'F/1-1, .p1; .\'P/1-1. -1-22 

II:! I n~r,on, l.it•ut. II. :\., 147 
Hamilton :O.!t'talplane lli,·i~ion of the 

Boeing Airplane Cn .. 10, 73. Ss-Sii. 
9·~• 3 I 2, 3-1-5 

Han~hue, II. :0.1., H· .j.Sj, 492, 493 
Hanlin, \\'. B., 2H 

IIarmnn Trophy, 475 
llarprr, Lieut. C. B., 310 
llarrill, l.t. ConHlr. \\'. K., 110 
llarri~on, \\', II., 220 

Hartford, Conn., airport, 2ofi, 210 
llart\ Cafrteria Co., 228 
II a rwood, R. :0.1., 228 
lla~krlite :O.tfg. Corp., 28, 9-J. 
II au~hland, Owen, 155 
II awaii, 283 
1/w .. d•, srr Curtiss Acrnplanc & :\lntor 

Co. 
Ilawks, Capt. Frank, 139-J..IO, .!5.:!, -1-75· 

-1-77 
Hay, Lady Crare DrununoJHI, 1.!3 
Hayden, James, 475 
lleath, Lady :O.Iary, 23fi 
Heath Airplane Co., 10 
Helium, 122, 200-201 
Helium Board, 2oo-2or 
llelium Co., Inc., 122, 201 
Henderson, Paul, 30, J.J., .:!5-J.. -1-83, .J.'J.:! 
Henderson Iron \Vorks, 230 
Henshaw Oil Co., 230 
Heyer Products C'n., 230 
Heyman & Bros., 230 
Hill, E. J., r 10 
Hillisnn & Etten, 230 
I-lingshurg, F. C., 517 
Hise Aircraft Corp., 10, 8(, 
Holbrook (;rot'en· Co., 230 

Holland, E. 0., 2so 
Holman, C. \V., +7tl 
Hondura~, 283 
Hooc, Sergt. Roy, l.J.7 
I loovcr, Herbert, 1 2-J., 1 8:!, +76 
Hoover, Herbert, Jr., 252 

Hoo\·er, Mrs. Herbert, +3 
Homer, F. C., +9-J. 
llomrl, srt· Pratt & \Vhitncy Aireraft 

Co. 
Houston, Tex., airport, 218 
Hoyt, Eleanor, 23-J. 
Hoyt, R. F., 18, 72, 23+ 
Hoyt, Capt. R. G., qo-q1, q6, 186, 

478 
Huenefeld, Baron von, 475 
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llunJ.!.Ir', .!ll; -.!$i-l 
II un-akcr. J. C., .ll< ;. ol').! 
lluntin~on :\in·raft Corp., Sf;; 11. ,s,, 
1/usi·y. JN Cnn-olidatcd .·\in·raft Corp. ,. 
llu~·lcr, llrny, .!H 

ln·land, ::l<.~ 
lilt", J. J., s;ll 
ldzikrm-ki, :\laj. Leon, t ;4, .J.i7 
I ,.:lt·,ia-. Capt. Ignacio, t 30-1 ,;..:. +75 
lllu,tratcd :\ir ;\ew,, a puhlication, 57+ 
lmp.-ria/Jo. su Bird \\'in~ Commercial 

:\ i rna ft Co. 
lndcpcndt"tH"l" Imlcmnity Co., ::S 
India . ..:ll.j.-..:8; 
fll.liallaf>olis f-'lami11go, 155 
Imlu-trial li>C of aircrait, .!S-30, .!::!.J.· 

.!}..! 

lngall,, D. S., 137, t8.!, 252, -1-75 
Inland :\irnaft Corp., 86 
ln,trumenb, 106, 31o-3'' 
lmer-lkpartrncntal Committee on Air-

wav>, -1-76 
lntcrt.tatinnal Congre,s on Sanitary 

A,·iation, -1-76 
Imt•rnational Diplomatic Conference on 

l'ri,·atr Air l.aw, +7? 
International Light Plane Competition. 

+i7 
International ;\ickel Co., '>3 
Inter:'tate Air I.itn•s, 18, 26, +• • .j.S, ;q 
I r<'land Aircraft, In!'., 10, 86, 'l.J., ,;oS; 

.\'IJ-_;. S/J-6, J+l'i; iY.!-ll, iY.!-/J, 3+7 
I ri,h Free State, ..:8 5 
ln·ing :\ir Chutl' Co.,?+ 
Irwin Aircraft Co., to 
Italy, ..:S 5-287 

J 
J-6. Jt'l' \\'right .'\rronautical Corp, 
.Jack,on, lhlc, t)t·t;..:, +77 
Japan, 2S7 
lell-0 Co., :qo 
)cnkin,, Fit. _l.irut. 0:. II., t.p, -~i6 
Jrn~cn, l\lartin, 137, +75 
.ft'JIIJ drl (;ran l'ndrr, 130- 13 ..: 
Jimenez, Capt. Francisco , w- 1., +-· 
~ > ~ ' .., ..)-, I) .1 ohn,nn, I . (,,, 3.J., +S 3 
.John,nn, Thornwald, 155 
.John,on Airplane & Supph· Co, ?+ 
Jones-\Villiams, Squad. Ld;· " (.'., 1+, 

+76 
• . .t\. .J., -, 

June, Harold, t++. 16-J., +8o 
Junkers G-]8, 301, 302 
Jupitrr, Sl'c Bliss, E. \Y., Co. 

K 
1\ -2-S. su Simplex Aircraft Corp. 
/\-.:, s.-r· Kinnrr Airplane & .:\lotor 

Corp. 
1\ ·JOOO, srr Tra,·d :\ir Co. 
Kae,er, ( l.-ca r, 1 3+ 
Kam:t' Statr A!-!ricultural College, ..:su 
Kellett :\ircraft Corp., 86 
Kelly, Freel, 25~ 
Kell_, .. Jamr,, qS-r so, -1-76 
Kcl,ey I !aye, Steel Corp., 9+ 
1\ rrz-Roya, srr Re:trwin .-\irplanr;,, Inc. 
Kent, (;, E., ~3+ 
Krpner, Capt. \\'. E .. 1 ro 
Key,, C. :'\ t., 1 8 
Key>tonr Aircraft Corp., ro, 7..:, 86, 

rS6, 300, 301. 305, 308; LR-6, 1.8-;, 
+~-1-: Ul-1o. +~s: NK-1. -1-23; l'atri­
Clall. 328 

Kimhall .-\ircraft Corp., 101 
Kiddrr, Dr . .-\. \"., 1 ;o. 172 
Kinr1 llir.l, su Curti>s Aeropl:tnc & 

:'\lotor Co. 
Kin~\ Cup Race, +77 
King,ford-Smith, Capt. Charles, q..:. 

+77 
Kinner Airplane & :\lotor Corp.. 10. 

101: /\_.::., H5 
Kinu, E. :'\leD., 517 
";~rkly, W:ttt~ & Co., 230 
1\ ztty IIM.d:. SI'C \'iking Flying Boat 

Corp. 
Klikoff, \\" . .-\., 1 ro 
Knau~~. S. E., 3+ 
Knoll Aircraft Corp., ro 
Knox, C. :'\1., 20.J., +83 
Kolbman ln~trurnent Co., 311 
KR-21. 1\R-Jj.. uc Fairchild Airplane 

:O.Ifg. Co. 
Kranz, Aaron, 15+ 
Krl'ider-Rei~ner Aircraft Co., Inc., 10, 

S.J. 
Krl'utzrr, Jo~eph, Corp., 10, R6 
Kubala, l\laj. Kasirnir, 13-J., +77 
Kunz, 1\·lrs. (.;, F., ..:3+ 

L 
La Baie, A. J., 517 
Lahm, Brig. (;en. F. P., 559 
Laird, E. M., C'n., S6, ::!3+ 
I.:unhrrt Aircraft Engine Corp., 10, 96, 

tot-to..:; R-266, H6 
Lamont, R. P., 252 
Land, E. S., 555 
La11d of thl' So<t•il'fs, 13+-135 
Land Petroleum Co., 230 
Lando-Azpiazu, Inc., 30 
Lane, Kenneth, 517 



l.anglry, 188-190 
Langley Aeronautical Library, zsr. 
Langley :\1edal for Aerodynamic,, ~So 
Lankford, J. \V., 5'7 
Larre-Borge~, 1\-laj. Tadeo, I p, ~8o 
Latvia, 287 
Lawrance, C. L., 23.J., 483, 492 
Law~. srr Legi~lation, a(•ronautical 
LR-6, UJ-7. LB-8, Ul-9. Ul-Io, 1./l-11, 

src Key~tone Airc:raft Corporation 
J.CB-2oo, J.C!l-Joo, J.C:R-Joo, srr Laird, 

E. M., Airplane Company 
LeBlond Aircraft Engine Corp., IO, 102 
Lee, E. H., 252 
Lee, T. A., 5I7 
Leece-Neville Co., 105, I06 
Lefevre, Rene, r 26- I 28, 477 
Legi~lation, aeronautical, 237-244; tab­

ulation, 576-58 I; State liccn .. c re­
quirements, 579-580 

Lehigh Airports Competition, 220, 480 
Lehigh Portland Cement Co., 220 
Lehman, Capt. Ern~t. I24 
Leighton, B. G., 494 
Leland Stanford, Jr., Univer~ity, 248 
Lenert Aircraft Co., IO, 86, 3I2 
Leuteritz, 1-I. C., 57 
Lewis, G. W., 556 
Lrxingto1r, r88-I90 
Libraries, aeronautical, 256 
Library of Congress, 256 
Life Magazine, 230 
Lighter-than-air craft, sre Air~hips 
Lima, 0., airport, 2d! 

Lincoln Aircraft Co., ro, 87; I I'T, 387 
Lindbergh, Col. C. A., 2, 52, I 70- I 7 5, 

224, 234. 475. 476 
Lindbergh, Mrs. C. A., 170, 172, 224, 

475. 476 
Line Material Co., 230 
Litchfield, H. A., I42, 477 
Little, Jack, I 54 
Little, R. F., 478 
Livingston, John, 479 
Ljunglund, Robert, 134 
Lockheed Aircraft Co., 10, 72, 87, 137, 

139. 140, 167, 224, 234. 316 
Loening, Grover, 234, 483 
Lo en in g Aeronautical Engineering 

Corp., ro, 87, 17 5, 234, 308; /1 ir 
Yacht, 348; Commutrr, 388; O:l-2, 
426 

Loomis, G. L., 15 5 
Loomis Oil Well Control Co., 230 
Loomis, Suffern and Fernald, 30 
Lorillard, P., Co., 230 
Los Angrlrs, airship, 108, II2-II6 
Los Angeles, Calif., airport, 208 
Los Angeles Times, 230 

Lotti, :\rmrno, Jr., I:!fl-1.!8, ·li7 
Louiq·ille, Ky., airport, .!1.! 
Lon•, Bryan & Co., 230 
J.T-1, src Strarman :\irnaft Cn. 
Ludington, C. T., 483 

' Lucsrher, Kurt, r 34 
Lundborg, Capt. Einor, 475 
Luth~ran i\futual :\id Socirt\·, __ , 
Lycoming :'\Hg. Co., ro, .!S, !)fi, ro.!; 

R6.15. 447 

:'\f 
.lf-1, ur l'vinrcland :\irc:raft. Inc. 
Jf-1-C, sa :'\Iohawk Aircraft Corp. 
Jlf -2, ur Stearman .-\ i n·ra ft Co. 
Jlf-5, scr Lambrrt :\in·raft Engine Corp. 
:'\Ic:\lpine, Col. C. D. II., I78 
McCain. C. J.., 4-94 
:'\'lacClatrhie :'\Hg. Co., IO 
.!\facCracken, \V. 1'., Jr., 43, I!)5, .!5.!, 

475· 476 
:'\IcCutchron, R. P., 230 
:'\IcDanrld, D. E., 495 
:\fcFadden Publication~. 230 
i\[cGraw-llill Publi-.hinJ.!; ('n., Trw., .!8 
Mackay Trophy, 476, 47? 
:'vlcKinley, Capt .. '\. C., 144. I 6.!, r 66, 

480 
:\.IcKinney, I ve, I 54 
McMullen, A.M., 230 
I'vfacomber, Leonard, Inc., 219 
Mac\Vhyte Co., 9·1-
Mc\Villiam, T. IT., q2, 477 
Maddux Air Line~. Il!, 26, 28, 36-38, .p 
Magazine of Bu~inrss, 2 30 
Magazine~, aeronautical-foreign, 5;4-

57(,; TT. S. 57+ 
Jlfail !Vinq, su Pitcairn Aircraft, Inc. 
Mamrr, Lieut. N. B., 153-154, 478 
Marner Air Transport, 26, +I-42 
Manly, C. M., 48o 
Manning & Co., 230 
Manufacturers Aircraft Ass'n, Inc:., +?3 
Maps, airway, 202; airway ~trip m::tp~, 

533-544 
Marchetti Motor Patents, Inc., IO 

Marine Aircraft Corp., 72 
Marine Corps, U. S., 18 I 
Markham Machinery Co., 230 

M::~rlboro, Mass., airport, 214 
Marmon Motors, Inc., 230 

Marquette University, 250 
Man·iot, Joseph, 517 
Marshal Pilsudsl<i, I 3+ 
Marshall Field Co., 230 

Martin, Glenn L., Co., ro, 87 
Martin, Luther, 234 

Marvin, C. F., 555 
Mason & Dixon Air Lines, Inc., 42 



I 
1 :'\ nt·:x 

:'\la-~adHJ•<'II' ln•titutc of Tcchnolo~y. 
1.!0, ::!-l6 

:'\lay D<'partment Stores, 230 
:'\l:tya ~un·ey. liZ-175 
.\layflor;.~·rr. srr <.ioodycar- Zeppelin 

Corp. 
\lt•atl Bro~ .. Inr., 230 
:'\ lt·rhanic~. numher licen~cd, 196: hy 

~tate, ;o~-505 

:'\ tcdit·al e'l:aminer~. Dept. of Commerce, 
Hi·5H 

\lt·na~co :'\lotors. Inc., 10 

\h•nrken, A. B., 2H 

\lcndl'll, 1.. \Y., 151, ~77 
\lent h. J o,eph, 509 
\lcrrury Aircraft, Inc., 10, S7; T2, .;S9 
\lcrriam, J. C., 170 
\Ictal Aircraft Corp., 10, S;. 155 

\Ictal~. jii·J13 
\lex iran A vi at ion Company, 1 S, 26, -l3 
\h-xico, 2SS 
\ liami. Fla., airport, 210 

\liami :\ircraft Corp .. 10 
\lirhi~an Aero En~ine Corp., 10 

i\lichi~:m Artificial Ice Products Co., 
ZjO 

:'\lidcontincnt Air Express, zo, -lZ, +S 
\Iiddle State~ Air Lines, Inc .. 26. 28, +.! 
:'\lilitary aeronautics. 11, aS1-19+; Army 

Air Corps. t8+·tSS; ~a,·y Burrau of 
1\t•ronautics, t88-J9+; summary of 
flying, 502 

:'\Iiller. \\'. T., 5'7 
i\1 iller Corp .. TO 

\·lilwaukee, \\'is., airport, 218-219 

\li,,ou ri Paci fie R. R .. z 30 
:'\litchdl, R. L .. T ;o. +77 
\lode! :\irplane ~ews, a puhlication, 

57+ 
l\l<ilfett, Adm. \V. A., T07. n6, I8J, IS+. 

252, +75· +77. sss. 565 
:'vlnhawk Aircraft Corp., IO, 87 
\loltrup, ;\[. A., T 5+ 
\1on~an, R. 0 .. +92 
l\lono Aircraft Corp., IO, 87-88; JUono­

roarh, 393; ll!onocoupr, 390; JUono­
prrp, 392; J!onosport, 39I 

.1/onoroarh, JUonocoupr, fl.forzoprrp, 
.11 onosport, Sl'l' 1\lono Aircraft Corp. 

Moon, Lieut. Oclas, q6 
l\·looney Aircraft Corp., 10, 88 
1U oorr (engine), st•e Genera I Ai rmotors 

Co. 
Moram, C. E., & Co., 230 
Morel and Aircraft, Inc., 88 
l\1organ Co., 230 
Morningside College, 250 

l\lorrill School of Mechanic Arts. 25I 
Morris, Earl, 170 

\loth Airnaft Corp., TO, ;.:, SS. ::!H, 
517; Gipsy .lloth, 59+ 

:'\lotion pictures. 25+-255 
:'\loto :'\letcr Gauge !.: Equipment Corp., 

28. Io6 
\lurphr :'\lotors, Inc., 230 
:'\lw•>olini, Premier, I 30 

\lyers, B. F., 5<>9 
.llystrry Ship, Sl'r Trani Air Co. 

~ 

'

1 .\'-.?-Jl, .YD-.;, ND-6, sre Ireland Air­
craft. Inc: 

:\ ational Advison• Committee for 
:\cronautic~. I98~ 256. +76; appro­
priatiom, 568; X. A. C. A. cowl in!!. 
3 16- j I i; Or)!anization, 55 5-556: pub­
Jil'ation:<, 556·559 

:\:nional Aeronautic A~<n, 233. +iS; 
or~anization, +95: purpo5e, +95 

:\ational ;\ir Race,;, 5S8-6oz 
:\ational ;\ir Tom, +79· 587 
:\ational Air Traffic Conference. 30. 

H· +7S 
:\ational .. \ir Transport. Inc .. 26, 18, 

H· +:!, ~s. 53. 5 Io. 5 , I 
::-.:ational i\~;ociation of Real E,tate 

Boank 2.!+ 

~ational Battery Co .. 230 

~ational Broadra:<tin~ Co .. 2p 
~ational Carbide Sales Corp .. 30 

~a tiona! Conference of Commissioners 
on t'niform State Laws. 238 

~atit1nal Elimination Balloon Rare. +i6, 
586 

~atinnal Exchange Club~. ~75 
~ational Glider Ass'n, 233. ~So 
::--1ational Parks Airways, Inc .. :!6, .p, 

5'3 
~ational Standard Parb As<n, +So 
~aturaline Oil Co., 23 T 

~avy, sa Bureau of Aeronautics. F. S. 
Navy 

NB-?. Ul' Nicholas-Beazlev Airplane 
C~ •• Inc. -

.:\feeland~. Thomas. 23+ 
~eeley, Frank, Department Stores, 23 I 

Neel_v, F. R., +95 
Neel_v, \Vilbur, +83 
Nebon, Erik, :!5:! 

Nemmers Bros., :! 3 r 
Netherlands, 288-289 
Neuenhofer, \Villi, 137, 476 
Nev~da Air Lines, Inc., +2-+3 
New England Regional Airport Con­

ference, 479 



l~OEX 

Ne\\· (lrleans. La., airport, ..! L! 

Ncw Standard Aircraft \orp., 10, !IS, 
r 54-, 234-; IJ27:I, 357; IJ..!S:I, IJ25:I, 
395; [)2Q:I' 31J6 

New York Air Tl'rrninab, I1H'., 20~, 
2q-2r6 

New York Airway~. 1!! 
New York Central R. R., 36, ~3 •. ~6, 

2!18 
New York, Rio & Bueno~ :\irrs Air 1 

Line, Inc .. +3· 260, 264, 266, 269, 29 r, 
298 

New York l'ni,·er~ity, 246 
New Zealand, 2!!9 
Newark, N.J., airport, 216 
Newcomb, B. K., 150, +77 
Nicaragua, 289-290 
Nichola~-Beazley Airplane Co., Inc., ro, 

88, 9+, r34-; NIJ-J, 397 
Nichnb, R. R., 235 
90-7-D, srr LeBlond Aircraft Engine 

Co. 
9'i srr Boeing Airplane Co. 
N K-1 srr Ke\'stone Aircraft Corp. 
Noble~OI~on ()rilling Co., 231 
Noran Aircraft Co., ro 
Norma Hoffman Bearing Co., 9+ 
North Carolina State College, 250 
North Dakota Agricultural College, 250 
Northea~t Airways, Inc., ro 
Northern Aerial Minerals Exploration, 

Ltd., r8o 
Northern Air Lines, +8 
Northern Pacific R. R., 43 
Northwest Airways, Inc., 26, 3+• 36, 

43· 48, 511 
Norway, 290 

0 
0 2, srr Douglas Aircraft Co., Inc. 
Oakland, Calif., airport, 206 
O'Brine, Forest, I sr-I 52, +77 
Oertel, R. C., 235 
Officials, foreign aeronautical, 571- 57+ 
Ohio State {:niversity, 5+, 250 
Oklahoma City Cniversity, 250 
OL-8, srr Loening Aeronautical En-

gineering Corp. 
Omlie, Mrs. Phoebe F., 236 
100, srr Boeing Airplane Co. 
Opel, Fritz von, 479 
Oregon State Agricultural College, 248 
Oriole 0-2, sn Doyle Aero Corp. 
Orlebar, Squad. Ldr. A. H., 135-136, 

478 
O'Ryan, Maj. Gen. J. F., 34 
Owen, Russell, 164 

I' 
1'-1. 1'-2 . .err Park, :\irn.tlt. ln.-. 
/'-.1•, _.,.,. Lincoln :\in·raft ( ·,_ 
l'auma~·rr. sr,· Bcllanl'a :\irc·rafl ( 'nrp. 
l'acifil' 1\ir Tran~pnrt, Inc., 20, 21•, ·I;. 

510 
l'acifi1· :\irport :-\rw,, a puhlil'atinn, 

Si+ 
l'ari fi,· Flyer, a puhl icat ion, 5; -~ 
Pacific :\lining Co., 231 
l'a<"kard Electric Co., 2!1, 106, 231 
Packard :'\-lotor Car Co., :;o, 102, 1 ;f,, 

313; J.-1-.!ii.'· ~53; ..!.1-15110 !in­
verted), ++R ; ..!.1-l_.::oo, +~9; .!.l-15"'' 
(geared), +so; 2.l-2_:;oo, 451; .!.l-
2500 (geared), 45.:: 

Paige, Arthur J., 10 
Pampa Refining Co., 231 
Pan American Airway,, Inc., 1R, 2r., 

J+, 3r., +3• 52, 17.:::, 2r.:>, 2r.-;, 271, 272, 
28.:::, 2S8, 2S9, 293, 294, 21J!l, +75· 477• 
+;S, 51 s- 5 16 

Pan American Airway' of Trxa,, r!l, 
26, +3· 516 

Pan American-(;ran· .\irwav,, rS, 2r., 
+3-++· 26&, 269, 273, !.'J2, .::~r,, 5 • 5-51 r. 

Panama, 290 
Panama l'a1·ific Line, +79 
Panghorn, Clyde, r 55 
Paraguay, 291 
Park Drop Forge Co., 2S, 93 
Parker, Lewis \V., 231 
Parker, "'illiarn, +79 
Parker Pen Co., 231 
Parks Air Coll!•ge, lnr., 65-66 
Parks Aircraft, Inc., 10, 72, 88; I'll, 

Plld, PI, 398 
Parts and acce~~ories, r 05- 1 o6 
Passenger rate~, 22 
Patent~ and Design Board, r9S-199 
Pathfinder, 12S-130 
Patrick, Maj. (;en. M. M., 1 R+ 
Patter~on . .T. M., 221, 23.~ 
Patton, R. S., 517 
Pavlecka, V., r 10 
Peck, Lieut. \Valter, 155 
Pennsylvania R. R., ,R. +3· +5• -~79 
Pennsylvania State College, 250 
Pennzoil Cn., 231 
Perfection Ice Srnring Machine Co., 231 
Perry Austin Co., 9+ 
Persia, 291 
Peru, 291-292 
Plwrton, see American Eagle Aircraft 

Corp. 
Pheasant Aircraft Co., Inc., 10 
Philadelphia, Pa., airport, 218 
Philippine Islands, 292 
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l'hillip' l't"trul('lllll Co., .!;t 
/'i/9rim, srr ( ;,'Hld~t"ar-Zt·ppt"lin Corp. 
l'ilnt, a publication, 57~ 
l'ilnt~. fi::.: number licen,t"d, 19ft: h~ 

'tatt", ;o~- so; 
l'int•cln, Col. FranC't">Cil, ~77 
l'innt't"r I ll>truml'nt Cn., 9~. 1ofi, ; 11 
l'i11·airn, II. F., 310, ~S,;. 49.! 
l'i11·airn "\in·raft, lnr., 10, SS: .llllil­

c:.~·i"fl· ;sS: Sup,·r .llail-.~·i"!l· H9 
l'itt·airn :h·iatinn, lnr., 1!:, ::.S, .i.J, .J.J, 

~8, 54, 5 I .!, 5 I 3 
l'iH·airn-Cit•n·a Auto~-:iro Cn., SS-!:9, 310 
l'itt>hur~h. Pa., airport, 21 S 
l'itt-hurgh :\Ictal :\irplane C'o., 10, !:9, 

jl.! 
l'itt,hurgh !'late <~Ia" Co., ::.,; 1 
l'nland, 293 
Pond, l.it•ut. Comdr. C:. R., 477 
l'nntnnn,, apprnn•d type l't"rtilit·ate>, 530 
l'nrt Orfnnl <"l'dar l'rnduct, Co., 9~ 
l'nrto Rico, .!'} 3 
l'nrtugal, 29 3-::.9~ 
l'nst, ( ;, B., :! H 
l'n>t Offici' Dl'pt., 3. 1 1, 1 ;, ::.6, 47/i, 4i9; 

air mail npt•ratinn>, 509-517: organ­
ization, 509 

l'nqal Tele~raph Cahlc Cn., 30 
Prairie Farmer l'uhli,hing Co., .!31 
Pratt & \\'hitney Aircraft Co., 10, 96, 

102-10~, 13~. 13;, 1 ;9, 140, 16::!, 164, 
'i2. 17;, 178, :!o6, :!2r, 224-, 235. 313-
315: 1/onl<'l (g;eared), +57: 1/orll,'l 
.l-1, ~58: 1/omrt /: (geared), +59; 
llonut 1S6o. +fio; lf'a.<p C, +;;; 
lf'a.rp C (geared), 4-56; lf'asp .Jr., 
+H 

l'n·,t-0-Litt• Storage Battery Cn .. .!31 
l're>tnne t'noling, 317 
l'rivatl' flying, 221-.!31\: 'umnwry, ;o::. 
Prnpl'ller~. 317-31 S; approvl'd type cer-

tilicatr~, pS-;;o 
l'rn,~t·r, J. R., 23+ 
l'r0\·idence. R. 1., airport, 218 
l'nulden A i rl'!'a ft Cnrp., 89 
I'T, ur Lincoln Airnaft Corp. 
I'T-6, su Cunningham-llall Airnaft 

Corp. 
Purdue l'ni\'er~ity, 250 
l'uritan, srr (~ondyear-Zrppelin Corp. 
Pylc-Nat.ional Co., 28, 220 

Q 
Quackenhu~h Co., 231 
Que~ada, Lieut. E. R., 1 +7 
(jurstion Marl.·, 14-5-14-7, 18+, +75 

R 
R. su Travel Air Cn. 
R-10(1, air~hip, 108, 11i·I.!O 
R-UJI, air,hip, 108, 117-120 
R--•66, Sl'l' Lamhert Aircraft Engine 

Corp. 
R-615. su Lyromin~ Mfg. Co. 
Radford, Lt. Comdr. A. \\', •;6 
Radio, ..J.;-;9: European >un·t"y. ;8-59: 

"Roacb of the Sk~-·· ~cries, 2; 1-2 5+ 
Radio Corporation of America. 51 
Radiomarine Corporation of Xmerica, 

~s. 5, 
Railroad~. co-operation with air line~. 

36- ,;S 
Rainhow Lil!ht, Inc., 220 
Rand :'\lt-:\ally & Co .. 30 
Rankin, \V, H., Co .. 231 
Rapid City Air Line~, 44 
Ra,mm~cn, S. A. \\',, 110 
Rawlinl!". I.. \',, +i7 
Rl'arwin Airplane~. Inc., 10, 89 
Reeonl fli~ht;, 135-158: altitudt", 1 n: 

distancl', 138-139: duration, 137-1.)8: 
refuel in~ endurance. I..J.)-159; speed. 
135-136; tran~continental. 139- qo 

Rceonb, world and American, 6o,;-611: 
St't' aiJo Record fli~ht$ 

Ret•d, R. B., 23..J. 
Rriuelin~ rndurance flights, q5-159 
Reid, H. J. E., 556 
Reid, T. D., 13; 
Reid-:'\hrnlnek & Co .. 231 
Rrinhart, R. B., 151, +i7 
Remington-Rant! Co., 23 r 
Rt·n~:'elacr Poh·tcehnic Tn"titutc, 250 
Rent,.ehler, F. ·n., 3o. 252, +83. +92 
Richlit'ld Oil Co., 28, 23r 
Riehter, I.it•ut. Paul. q;, ~;S 
Riekrt"on, ()Ji,·er, 1;2 
Rindge Tcehnical School, 251 
Ri>th-z, Johann, q; 
''Roacb of thr Sky" radio "rrics, .!51-.::5+ 
Rohhins, R. L., qS-150, +i6 
Rohhin~ Co,, 28 
Rohrrt~on, 1-1. H., Co., 28, 220 
Rohert~on, l\laj, \V. B., t 52 
Rnhert~on Ai reraft Corp., 510, 5 q 
Rohin, Sf't' C'tn·ti"s-Rohertson Ai rplanc 

l\Hg. Co. 
Roehling's Sons Co., John A., 9+. 106 
Rogers Aircraft, Inc., 6; 
Rohrbach Romar, 301, 302 
Rome \\'ire C'o., 28, 220 
Roper Gas Range Co., 23 r 
Roosevelt Aviation College, Inc., 66 
Roosevelt Field, Inc., 216 
Roosevelt Flying Corp., 65 



IXDEX 

Ro~endahl, Comdr. C. E., 1:!.3 
Royal Typewriter Co., 231 
Rumania, 294-
Russell, F. H., 4-83. 4-92, 4-93 
Ru~sell, J. :'vi., -t-113 
Russell !\lfg. Co., 94-
Russell Parachute Co., 'J.J. 
Russia, 297 
Russian-American Cham her of ('om­

merce, 135 
Ryan Aircraft Corp., 10, 72, R9, ql! 

s 
S-38. src Sikor~ky AYiation Corp. 
,<.,'-55. S-56, S-62, srr A.rneriean Aero-

nautical Corp. 
Safety de,·ices, 309-311 
St. John's Insurance Co., 231 
St. Louis Robin, 151-152 
St. Paul, Minn., airport, 2q 
St. Tammany Gulf Coast Airways, Inc., 

5IJ, 51+ 
Salvador, 294-
San Antonio Drug Co., 231 
Sanborne, J. A., 493 
Saratoga, 188-190 
,\'atVoia-llf arc!Jrtti, scr American Aero-

nautical Corp. 
Scaife, A. J., -t-94-
Scarab, src \Varner Aircraft Corp. 
Scenic Airways, Inc., 65 
Schenectady, N. Y., airport, 216 
Schiff Trophy, -t-Ro 
Schlosser, A. G., 110 

Schmuck Aircraft Co., 10 
Schneider Cup Race, q6-IJ7, 478 
Schreck, src Viking Flying Boat Corp. 
Schreiber, Arthur, 128 
Schulze Bakeries, 231 
Schumacker, F., & Co., 30 
Scintilla Magneto Co., 106 
ScorpioTZ, scr Aeronautical Product~ 

Corp. 
Sra Ro'Vrr, SN Eastman Aircraft Corp. 
Settle, Lieut. T. \V. G., 476 
Serversky, A. P. de, 234 
7I, see Fairchild Airplane Mfg. Co. 
Shaeffer Oil & Refining Co., 231 
Shaw, R. Russell, Co., 219 
Shell Petroleum Corp., 231 
Sherman Corp., 28 
Shestakov, Semyon, 1 34 
Shreveport, La., airport, 212 
Siam, 294 
Sibley, Eugene, 517 
Sibour, Vicomte de, 222-223, 477 
Siemens & Halske Co., 104; SH I2, 

461; SI-l I ;f., 462; SH IJ, 463 

Sikor~ky .•\ ,·iation Corp., 10, 7 J, 1!9, 9+· 
134-. 17:!., z::n. 2J.J., JOfi-Jol!; .·lm­
p!Jibioll. 3:!.9 

Silliman, R. D., 234 
Simplex Aircraft Corp., 90 
Sirnpmn. !\lr~. Jame~. ::!::!r, 2~4 

1 Sinrlair Refining Cn., ::!S 
Sirius. srr Lockheed :\ircraft Corp. 
6-.·IT, i-.·TT. srr Stout :'\Ictal Airplane 

Co. 
6n-_:;-D, srr LeBlond Aircraft Engine 

Co. 
6oon-ll, SN Traye) Air Co. 
Skelly Oil Co., 231 
S.K.F. !\Hg. Co., 94-
Sky Specialtie~ Corp., 106 
foiky/ar~·. srr \\'atkin~ Aireraft Co. 
SM-rF, S.lf-2.·!.·/, SM-2.-1/J, S.li-2.·/C, 

,\'.11-6/J, src Stinson Aircraft Co. 
; Smith, Dean, r6-t-

Smith, Elinor, ::!J6, 4-75, 476 
Smith, Lieut. Lowell, 14-5. +77 
Smith, \Vesle~·. 252 
Smithsonian Institution, 256, 4So 
Snow, Croker, 2J+ 
Society of Automotin• Engineers, 3 dl; 

organization, 494 
Solar Aircraft Co., 10, 90 
Soucek, Lieut. Apollo, 137, 252, +77 
South Pole Exploration, srr Antarctic 

Exploration 
Southern Air Express, 26, ::!8, +4 
Southern Air Transport, r8, ::!6, 36, ++• 

48 
Southern A,·iation, a publication, 57+ 
Southern Cross, r.J.z 
Southwest Air Fast Express, 26, 28, 36, 

++-+5 
Spain, 295 
Spalding, A. G., & Bros., 9+ 
Sparks-\Vithington Co., 232 
Spartan Aircraft Co., Inc., ro, 90, ::!J+; 

CJ, 399 
Spatz, Maj. Carl, 146, I s6-I sS 
Spaulding, R. H., 25r 
Spear Aircraft Corp., 10 
Speich, Verne, 137, 479 
Sperry Gyroscope Co., 94, 220, 311 
Splitdorf Electrical Co., 106 

Spokane, Wash., airport, 2r8 
Spoka11e Szm God, 153 
Sport Mail lf/ing, see Pitcairn Aircraft, 

Inc. 
SportsmaTZ, see Acme Aircraft Corp. 
Sportsman Pilot, a publication, 574 
Sprague-Warner Co., 231 
SR-3, SR-5, see Szekely Aircraft & En­

gine Co. 
Stahl, Otto, 231 
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Stalker, E. A .. 76 
Standard Air Line;, 20, 26, .!8, ;6, ~;. 
~s 

Stamlard Oil ('mnpany of Caliiornia, 
.!8, ZJ.! 

Standard Oil Company of Indiana, .!p 
Standard Oil Company of Loubiana, 

2]2 
Standard Oil Company of :\'ew Jer;;ey, 

28, .!]2 
St:md:ml Oil Company of Ohio, 232 
Staml:ml Rooting Co., .!J.! 

Standard~. aeronautic, 318 
Stanfield, R. C., .!3.! 

Stanton, C. I., ; 17 
Star Aircraft Co .. 90 
Starke, H. J., .!H 

Starke. Rolf, ~76 
Stars an .I Stripn, 162 
State College of \Va~hinj.,rton, .!SO 
Stearman, Lloyd. ~93 
Stearman Aircraft Co., 10, 73. 90, .!3+; 

Spu.l .Hail, 360 
Steindorf. Hermann, -1-76 
Sterligo''• Hori~. 1 H 
Ste\·ens, Capt. :\. \Y., 188 
Stewart llarbhorn C'o., 9~ 
Stimon, E. A., 2H 
Stin-on Aircraft Co., 10, 90. 1 ;o. 1 H· 

ISS· ::!2~. 31 7 
Stood\' \Velding ~lfg. C'o., :!J2 
Stout: \V, B., ::!5+ 
Stout Air Line~. 26, ::!8, H. 36, H 
Stout Metal Airplane ('o., 10, 90, 165, 

31::! 
Straits Settlements, 29S 
Stratton, S. \V., SS5 
Stromberg 1\Iotor De\'ices C'o., 106 
Strong, H. R., 517 
Sullivan Aircraft l\Hg. Cn., 9I 
Summerill Tuhing ('o,, 30, 93, 312 
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