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" Othe?'S, w hose names w ill long be 1·cmembe1·ed, 
had done much to solve the p1·oblem, but it rema ined 
for the able, pe1·sistent and m odest brothers f1·om 
Da3•ton to demonstmte completely the possibilit) of a 
machine mising itself b31 its own power and ca·rrying 
a man in. sustained fiight. 

"Human fiight with w ·ings, w hich had i11t rigucd th e 
imagination since the beginning of time, became a 
P?'acticalreality on the day that the airplane of ftVilbur 
and O?·ville vV?·ight 1'0Se /?'0'11'L the W'indswept dunes of 
the A tlantic Coast. Th e elde?' b?·othe?' lives with ns 
only in ·m em.or)', but 01·ville W1·ig/Lt, w ho piloted the 
first plane is still actively i1~ terest ed in that science. 

"With genius, indo1nitable persevemnce, and a 'l.vill 
to overc01ne obstacles, the W1·ights, mindful of w hat 
had gone before, applied themselves to the solution of 
the problem. Th ey experi11'1-ented at Kitt y Hawk for 
thrr:. 'e seasons; and in the fourth, on D ecember I ?th, 
I90J, success c1·owned their efforts." 

-The Pres ident of the United S tat es, 
Calvin Coolidge, addressing Interna ­
ti onal Civi l Aeronautics Confe rence, 
\"'ashing ton, D. C., Dec. r 2th , 1928. 
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CHAPTER I 

AVIATION QUALIFIES AS A MAJOR INDUSTRY 

THE year 1928--reviewed in this. the eleventh successive 
eJitiun ui the .·lircraft Year Book-witnessed an amazing 
transiormation oi aeruna~ttics in the United States. Flying 

ht'came a recognized public service. The end of the year-the 
twenty-liith anniversary of human !light-found it well to the fore 
among other means oi transportation. American aviation. includ­
ing not only flying but also manuiacture oi equipment and the 
(kvelopmt·nt oi aiqJorts and airways, was beginning to assume the 
proportions oi a major industry. 

1 f the twdve months recorded here appear to be for the most 
part a chronology of pht•not_nenal expansion in all branches of the 
art, we must bear in mind that expansion has been in the past the 
\'t'ry element which aviation needed most. 

Expansion in practical form had to wait for popularity. Public 
confidence brought popularity to aviation in 1927. and it was soon 
translated into active participation on the part of the people gener­
ally. In 1928 the public commenced taking a personal interest in 
every phase of aeronautics. 

The air transport lines extended their service in every direction. 
They flew twice tht· mileage of the preceding year. They carried 
three times the quantity of mail and more than four times the num­
ber of passengers. Traffic increased month by month. \Vhile a daily 
average of five tons of mail was Hawn during 1928, it averaged more 
than seven tons in December. 

Aerial service operations which in the past had been handled 
largely by individuals and small companies showed substantial ex­
pansion. Local aerial taxi concerns were merged. They in turn 
joined the larger operating groups, taking in whole regions covering 
several States. Those groups acquired modern machines and other 
equipment, opened flying schools to train their own personnel and 
commenced operating short line transport services between cities, 
thus forming a network of feeder lines to the trunk line systems. 

The number of privately owned airplanes operated by corpora­
tions on company business or by individuals for personal transport 
or pleasure in 1928 increased from hundreds to thousands. The 
number of persons licensed to become aviators increased from I,500 

to more than I I ,000. 

I 
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A ircraft D isplay in the Co li seu m, Chicago, Fi1·st Inte rna ti ona l Ae rona uti c::d 
Expos iti on, under a uspices of Ae ro na utical Chamber of Co mm erce . .. 

At th e same time th ere were approximately 4,500 a irpla nes in 
commercial use throug hout th e U nited S tates . Not only was th e 
flying machine being put to m ore va ri ed uses in thi s country th an 
in any other, but a greater number were ac tu a ll y in use . Som e of th e 
European lines carried more persons during th e yea r th a n did th e 
American operators; but aerial passenger traffic he re vvas g row ing 
at such a rapid rate that it promised soon to exceed that of th e 
heavily subsidized lines of Europe. 

Again, while the airplane factories abroad \ve re practically main­
tained by contracts from their respective governments, th e A m erican 
plants were becoming self-supporting. A number of them had neve r 
produced anything but commercial machines. The engine-builders, 
whose products made possible the development of planes, had pre­
viously depended largely upon the Government for production 
orders, but in 1928 they found the situation reversed. Th ey were 
filling more orders for commercial than for military engines, and 
they had expanded plant facilities to provide for commercial require­
ments. More buildings were erected and more employees added to 
all departments of the factories. 
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A Phot <Yra ph of New Yo rk, by Fairchild Ae rial urveys, Inc. 

Compani e · we re merged that they might ma rket their prod ucts 
to rrreat.e r advantage; ne\ c mpanies we re fo rmed. Many corpora­
ti ns 1 ng e tablished in other inclustr i created new divisions fo r 
the manufacture of airc raft r ae ronauti cal accessori es, un t il a t the 
end of 19 8 a larg pe rcentage of the big industrial organi zations 
w re participating in aviat ion. 

T he expansion took other forms. TJ1e number of cities provid­
in a irports increased from a hund red to app rox imately a thousand. 
F lyin cr clubs we re organi zed extensively. Av iation was adopted as a 
subj ect in the curri cul ae o f the public schools. F lying meets, air 
race and aeronautica l expositions increased in number and secured 
b-reate r p ubli c patronage than ever before. 

T he way had been paved fo r all that development. In the United 
States aeronautics was built on a firm foundation, not by direct 
subsidies fro m the Government, but by more constructive forms of 
upport, ma inly cooperation, vvhi ch strengthened and seasoned the 

indu stry by challenging its pluck and energy and arousing its in-
enuity. , 

Most important has been the work of Congress, which by sane 
and expert legislation provided a wise Governmental policy calcu-



(Top) Boeing mail plane, Pratt & Whitney Hornet, at Salt Lake City. 
(Bottom) Mail and express go aboard National Air Transport plane at 

Chicago. 
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L oening cabin amphi bian ca mino- up on floating ru nway a t 31st Street and 
Ea st Rive r, ew York. 

!at d to insure steady development. B mea11s of the Five-Year Pro­
cureme.J t P roo-ram, th rmy and N av ha ·e been placed in a posi­
tion to provide the air serv ices ,. itb modern equipment designed and 
built by Americans. U nder the wise provisions of that Act, the 
indu t ry is able to maintain expert taffs with the resulting improve­
ment f planes, en o-ines and acces ories. Tha t progress not only is 
p roviding better military equipment; it is producing better commer­
cial plane at lower costs of production. 

U nder the a uthority of Congress, the Pos t Office Department 
bad been able to develop the a ir ma il service and to prove its relia­
bility and practical value in business and social intercourse. The 
ex erience gained during the period of the Department's operation 
of the air mail was invaluable. Equally valuable was the Govern­
ille.J1t's application of its traditional policy of non-participation in 
bu iness enterprises and also its policy of reserving to American 
capital and American machines all of its franchises and contracts 
i r carrying the mail. It was because of the Government's experi­
ence and its support of those sound policies that private initiative 
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was able to attract th e ca p ita l ne c. sa r to im pro ve a nd p or ul ari zc 
th e ai r mail , t hu s assuring th e de velopmen t o f a tr tra nsport on a 
p ract ica l businesslike basis . 

U nde r the Civil Ae r na uti c t of l::J - 0 th · · c ronauti cs l' ra nch 
of th e Der a r tm ent o f Comme rce throug h its Sll enclicl admini st ra ti on 
of th e a ir law, the c reat ion o f Oyin routes an I maintena nce o f a ir­
ways, ha s been o f the u tmos t valu e to comme r ·ia1 av ia ti on. cxe rci -
ing t he prope r kin 1 o f contr 1 a n I a t t he sa me ti me g uid ing a nd 
st reng th ening it s continuous development on a p rm a ncn t ba is. 

A t th e end of 19- 8 a ll th e a bove p r m i:ccl . oon to mak e avi a ti on 
e verybody's business . 

Night v iew of Hangar No. 1 at Oakland A irport. 



CHAPTER II 

THE TREND IN AIR TRANSPORT 

W HILE expansion marked every phase of American avia­
tion in 1~)28. nowhere was it more apparent. more con­
structive in character and more enduring than in the field 

of organized air transport. The operation of aircraft on regularly 
scheduled routes became a recognized public service supported by 
a substantial portion of the financial structure of the nation, and 
by active elements in the older forms of transportation. 

In 1926 air transport was an experiment. In 1927 it began 
to emerge from the experimental state. largely through the efforts 
of a iew individuals who spent their time and money in a suc­
cessful effort to prove that flying the mails could be made profitable 
to both operator and patron. The beginning of 1928 found them 
with fair prospects for expansion of this service. providing that 
they coulrl surmount certain difficulties. 

Some oi the operators required faster planes to meet competi­
tion. Others needed machines of greater pay load capacity that 
they might handle the traffic profitably at imminent competitive 
rates. All realized that their challenge for speed and sen·ice, not 
only to one another, but to the established means of land and 
water transport. carried with it the necessity for providing con­
stantly improved facilities. 

Invariably they had to enlarge their service shops. develop their 
~ommunication systems. augment their forces of skilled workmen, 
add experts to their staffs of executives in each department. and, 
briefly. expand their entire organizations in every direction while 
at the same time reducing the overhead. 

:\lethods which had been adequate for experimental air lines 
no longer sufficed 'vhen an operator laid claim to an established and 
well-organized service. It vvas to be either expansion or contrac­
tion because competing companies were bound to take away the 
business unless the older operators proved equal to the growing 
demand for a continuously improved service, faster, more regular 
and, in most cases, less expensive. The result was a rapid trans­
formation of the operating end of the industry. 

More planes were put into service during the year. The number 
of companies increased. New companies began operations. More 
miles were added to established air routes. Traffic grew at a steady 

7 



(Top) vVestern Air Express over the Coast Range Mts. (Bottom) Home 
terminal of Weste1·n Air Express at Vail Field, Los Angeles. 
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and satisfactory pace. The figures summarizing the number of 
passengers, pounds of mail and express carried by the various com­
panies became larger month by month during the year, until in 
December they showed for the mail contractors alone a threefold 
increase over 19:.q. 

Equally important. the structure of the organizations engaged 
in air transport underwent a radical change. In the past the 
operators had been either companies or individuals. Early in the 
vear there developed a tendency toward mergers of lines into sys­
tems, and during the last three months of 1928 there was ample 
evidence that the majority of the lines were being welded together 
by groups identified \\·ith many branches of the aircraft industry. 
The transition from individual experimentation to corporation 
effort. and from corporation effort to group control formed the 
highlights of operations in 1928. 

It was that change in the financial structure of air transport 
which won for it complete recognition as an indispensable public 
ser~ice. By expansion in operation and finally reorganization into 
svstems. adequately financed and ably managed, it became virtually 
a~ integral part of the vast transportation system of the country. 

That the development during the year should take this trend 
was inevitable. and it may be attributed primarily to three reasons. 
One was the growth in public demand not only expressed by in­
creased traffic over the air routes. but by other developments. In 
response to the obvious need the Federal Government continued to 
provide the various indirect aids to commercial air navigation. lay­
ing out more airways, nightlighting the routes and providing other 
facilities for safe flying. 

Influenced by the competition of other cities eager to become 
established as aviation centers. many municipalities speeded up the 
development of airports. providing better facilities fot· the air lines 
entering their environs. \Vith that came more patronage and a 
desire on the part of the public to have available the best service 
that air transport could supply. The operators were thus impelled 
to expand and improve their facilities. 

The growing popularity furnished another cause for expansion. 
Realizing that aviation had won public confidence important rail­
road interests seriously undertook the fostering of air transport 
schedules for air-rail connections throughout the country, whereby 
passengers might travel part way on the roads and fly the rest of 
their journey. In that manner air transport became definitely allied 
to the most important carrying utility in this country. 

The third reason for the extensive development of big systems 
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is found in th e ava il ab ili ty of ap ita l. \\ itho ut th e finan c ia l upp rt 
required to p ut the ir plans in to op rat ion the leade rs ,,·ho I a r­
ticipa ted in th e reo ro-an izat i n of the compani e during th e yea r 
would n o t have been able t la un h the ir prorrnm . B ut th e eve r­
g rowing popul a rity o f av iat i n ha 1 a lrea ly influ ence 1 capita l. I• o r 
several yea rs im po rtan t bankin o· l1 o uses had I · n onductin g exten­
s ive resea rch 'lS eviden c cl by th i r requests t th Ae rona u t i a l 
Ch a mbe r of Cornm e rce f o r a cura te da ta . \\ ith th eir respon ill e 
officer s once assured th a t av ia ti on ha 1 1 ecom po1 ular th e) 
promptly entered the fi eld . Th e int re t of th more im po rtant 

Pan-Am erica n A irways s tat ion at :M ia mi, F la . 

banks distributed in large cities throug hout the country attrac ted 
smaller institutions, and \Vithin a few m onth s app roximately a 
hundred banks h ad become identified w ith air transport proj ects in 
one form or another. 

The identification of conservative financial institutions in a ir 
transport immediately fortified the hitherto rather timid inte rest 
of private investors. The popularity of the investm.ent trust and 
its apparent success in other fields made practicable the organiza­
tion of several such companies dealing solely with aviation securi­
ties, such as Aeronautical Industries, Inc. and National Aviation, 
Inc., pioneers among investment trusts in aviation. During the year 
a number of other aeronautical investment trusts and holding com­
panies were organized. 
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Prosperous conditions through the United States were reflected 
in the financial market and the unparalleled extent of trading as 
well as permanent investing in all lines of business had its influence 
on aircraft securities. 

To what extent the rapid rise in the market value of aircraft 
stocks may be attributed to general speculation in 1~)28 it would be 
difficult to say. The influence was there. however. for aviation 
undoubtedly captured public imagination. and it effected the new 
financing to a certain degree; for aviation stocks became popular 
with both the investor and the speculator. 

At the end of the year \vhen some of the companies showed 
appreciable eamings for the calendar period the public felt that its 
faith had been justified. The result was that financing was a simple 
matter: and upon reorganization those companies under control of 
the established financial groups found an abundance of capital. 

At the same time there were many reasons why the group system 
should appeal to the public. For one thing, people have become 
familiar with it. They have seen the railroads. the utilities, the 
telephone, gas, electric light and power companies. merged into big 
organizations either under control of holding companies or domi­
nated by individuals interested in a number of kindred concerns. 
Those who invest their money in utility enterprises have profited 
by the group system; so have the consumers, with better service 
and reasonable rates. Indeed. the group system is indispensable 
to our moden1 way of doing business. 

Those familiar with the operation of the group system under­
stand readily some of the. advantages to be gained by combining 
a number of companies. thus standardizing service, reducing costs, 
and permitting lowered charges to the user. 

The operation of an air line involves a tremendous amount of 
experimental. work. The operator must be constantly on the alert 
for auxiliary equipment that will make his service more dependable. 
He must have the best equipment. He may buy a new plane today 
and tomorrow find that for his purposes it requires certain altera­
tions, a different engine, landing gear or a relocation of the load 
space. Invariably this requires a change in design. But the operator 
can determine the needed changes only after he has used a machine 
and tested it in practical flying. l\Iany of the operators have adopted 
the policy of controlling the sources of their equipment. By that 
they hope to reduce initial costs and cut down the expense of 
research. The cost of procuring and developing new equipment 
can be controlled best. if confined within one organization. 

Many also believe that long delays in delivery of new equip-
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ment can be avoided IJ\· C!lntr()lling its dt·si;.:n and lll;llllti;tcturc. 
Others have adopted the policy ni training thl'ir "'' n fll'I':'Illllll'l, 
holding that months are required In bn·al.: in a lit'\\. t·mplnyct·. 
whethe1· he he pilot ot· a mechanic. wll('n·as i i ilt' n·n·i n·=- hi=- train­
ing under the company which \\·ill empl1oy hi111. that dl'Ja,· Clll lot· 
reduced to a minimum. This had kd many 1oi tht· loig ••pt·rating 
groups to acquire control oi flying sch"1'ls. It has l'th· .. ur;q . .:ed tht· 
merging of many local flying ot· aerial ta:-;i st·nin·s, tilt' same 
executive staff being ('lllployt·d ior· looth sch'"'' an•l t;t:-;i st·nice. 

The merging c,j t·ngineering, design. ]'n"lu<'li••ll. tr;tinin;.:. J.octl 
service and trunk line operation--all undt'J' a sin;..: it- _gn •up • •r com­
pany-featun~d the expansion ••i tlw aircrait industry in I'l..!:-:. 

Anothet· sound ecorH•ntic n·as11n l••r Clotts•ofi,Jatilott ••i air trarts­
port companies has ln·t·n tlw desire 1oi tilt' ll]'l'rat••rs 111 c:-;pand 
their services and lengthen tlw systems f,y al•s••rloing t·stal•lishe,] 
lines rathet· than by engagin;.:- in destnKtin· ····nqwtiti••IJ. In this 
they have followed the course of the railn •ads. Tht·y han· St't'n 
how both the railroads and the puf,Jic lwrwtikd loy linking small 
lines until they became vast systems. They h;t \'t' 111 •It'd till' mamJt·r 
in which elect ric power and light, gas arlf I lt'lq oilf •rJt· companies 
have developed into great sysll'ms, extTcisirtg Yi rt ual m• •n1 opolies 
in their territory. They han· watched tht•st· systt·nts ;..:ro\\" in popu­
larity while at the same time the service \\'as intpr••\T<I. 11\'t'rlwad 
expense reduced and rates and pn ofits adj us It'd acc1 ording·ly. 

Still another reason for the mergers and l"l•nslofi,JatilliiS under 
the control of holding companies and syndicall's ma\· he iotmd in 
the opportunity offered for expansion loy nwans 11.i ieeder lines 
radiating from the main trunk line sys!t'ms. I )in·ct handling oi 
tt·affic without transferring to riYal carriers has !wen used as an 
argument to favor the consolidation oi the railroads. The reason 
given is that it reduces expense and therel•y serYes to keep do\\'n 
rates. Fewer employees at the terminal, onL· staff handling the 
traffic instead of separate staffs of rival companies, \Yith a single 
headquarters executive organization directing- operations over the 
entire system, is another reason. The purchase of equipment and 
raw materials can be facilitated and the prices curtailed \Yhen ac­
quired in large quantities. Thus the big system can reduce its 
overhead where the small competitor cannot. 

Convinced that the time \\'as at hand fot· establishing air trans­
port on a sound basis where it would be in as favo1·able a position 
as other consoliclatecl surface systems, several of the experience() 
operators during the year participated in the organization oi holding 
companies. Others, while maintaining their corporate identity, 
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(Top) Northwest Airways transport over Twin Cities. (Bottom) Oakland, 
Cal., Airport. 



joined with financial groups controlling many units oi the industry. 
At the end oi the year thct-e wen.· five big groups in the l'nited 
States. They were reorganizing and expanding their I ines. \ Yh ile 
a number oi individual operating companies remained, hy fat· the 
greater part oi the airway mileage in the linitl'd States was con­
trolled by the gmups which had been iornwd in recent months. 

As fat· ktck as 1 ()H). the t·ailroads regarded aviation with sym­
pathetic interest. J>ossiiJ!y the first of the great rail systems to 
officially endorse aviation was the I \·nnsylvania, whose attitude has 
been attributed to the fact that its president. Cetl. \\'. \\'. :\ttL-rbury, 
while in charge of rail transportation with the :\merican Expedi­
tionary Fot·ces in France, visualized the practical commercial iuture 
of flight. 

The late A. H. Smith, President of the Xew York Central, wrote 
in the Aircraft Year Book for J(J23: 

"In traveling on the Twentieth CL·ntury r ,imited, which the Xew 
York Central believes is the finest train in the world, and observing 
from the window a seaplane flying up the 11 udson at a speed at 
least half again as fast as the Century, or a mail plane bound over­
land for Chicago, making two miles and a half to the Century's one, 
I cannot close my mind, as did the stage-coach owners in the late 
thirties, to the fact that here is a new ionn of transportation which. 
sooner or later, may become of substantial service for other than 
war purposes. 

"Jlow w:ll commercial aircraft he regarded by the railways? l\Ty 
judgment is that \vhen the railways fincl that aircraft offer an 
expeditious high-speed service which can he used to relieve the 
railways of certain pot·tions of traffic requiring excessive or abnormal 
speed, then there must naturally develop a mutually advantageous 
coordination. How long this will require depends upon the demon­
stration of utility by aircraft." 

Today finds the Pennsylvania Railroad participating in the 
financing and operation of Transcontinental Air Transport, while 
the New York Central has, unofficially, linked its rail service direct 
with the air service of the Universal Aviation Corporation and, 
it is understood, maintain.s the same sympathetic attitude toward 
Boeing Air Transport, whose present eastern terminal is Chicago. 

Although the Pennsylvania and New York Central thus early 
evinced their interest, it so happened that three western roads-the 
Great Northern, Northern Pacific, and Chicago, Milwaukee, St. Paul 
& Pacific, in the order named-were actually the first roads to start 
regular physical co-ordinated service with an air line. Northwest 
Airways on Sept. I, I ~28, established a joint service with those 
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railroads which was later extended to include the Pennsylvania and 
the Baltimore & < )hio. 

Somewhat earlier in 1928. the Robertson :\ircraft Corp. division 
of Universal. announced an arrangement with the Illinois Central 
whereby, 011 payment of a joint tariff. passengers could travel be­
t\n·en St. Louis and Chicago one way by rail and the other bv air. 

Late in 1928 Pan-Ameri-can Airways entered into a joint afr-rail 
traffic arrangement with the :\tlantic Coast Line and the Seaboard 
.-\ir Line. 

:\s previously noted, however, the first railroad to iin-est monev 
in air transport was the Pennsylvania Railroad Company. which j;1 

1028 took a substantial interest in the Transcontinental .-\ir Trans­
p~rt, Inc .. organized to operate a train and plane service between 
New York, Los Angeles and San Francisco. The entry of the 
Pennsylvania Railroad was best explained by General Att~rbury 111 

these words : 

"The idea of using airplanes for commercial transportation 
of passengers is not new to t_he P~nnsylvania ~ailroad manage­
ment. \Ve have been studymg air transport tor a number of 
vears and with particularly close interest and attention in view 
of the impetus which commercial aviation has received since the 
close of the \Vorld \ Var. During the last five vears several of 
our best equipped officers have been definitely assigned to watch 
the progress and development o~ air tran_sport in .-\merica, with 
a vie\v to the possible use of an·planes 111 connection with our 
train operations. or in a sep~rate transportation service. 

"Nlany of our patrons usmg Broad Street Station. in Phila­
delphia. have noticed at the head of the grand staircase. im­
mediately over the information desk in the main waiting I:oom, 
the bas relief by Karl Bitter. famous Austrian sculptor, entitled 
'The Progress of Transportation.' 

"The panel depicts the evolution of transport from the clays 
of the ox-cart and chariot do\\'n to the modern locomotive ai1d 
steamship. Its most significai~t feature .is t~1e ~gure of a young 
child \vhich leads the processiOn. carrymg 111 Its arms a model 
of an airship. This indicates that even as early as 1895, when 
lVIr. Bitter executed the panel, the Pennsylvania Railroad was 
air-minded. 

"Our studies in air transportation have, of course, been 
greatly influenced by t_he really marvelous development of the 
air mail lines in the Umted States, and the operation of regularly 
scheduled and dependable passenger-carrying air lines over the 
continent of Europe. 

''The idea of operating a joint rail-air service was the 
natural and logical outcome of our studies in air transportation. 
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\Ve wanted to develop a service in which passengers could have 
confidence and which could be 1·egularly and dependably operated 
i 11 all seasons and u nde1· even· cundi t iun o i \n:a ther. \ \'e wantt·d 
nothing experimental 01· visi()nan·. The combination of the rail-
road t1~ain and airplane. with ali night journeys made by train. 

1 
.. 

Sl'emed to alford the ickal sen·ice under present conditions. 
"The Transcontinental Ai1· Transport, Inc., was iormed to 

bring to fruition these ideas and to place in actual uperatiun 
a service such as we had visualized. .\s has alreadY been an­
nounced, this new compan\·, in which the I'L'nlls\·lvanra l{ailruad 
is linancially inkn:sted, w-ill l'Stablish next spri;1g a cu•~inlinated 
rail-ai1· route hetweL·n :-\ew York and l'acilic Coast cities. The 
new service will IJe operated on a regularh· estahlisht:d schedule, 
ca 1Tyi ng passengers ht:t ween ~ L'\\' \' ork ·and the I 'aci lie Cuast 
in two days, appn>ximately hali the time oi the present all-rail 
jounH:y.'' 

Aside irom Transcontinental Air Transport. Inc., in which till' 
I 'ennsylvania !{ail road ( 'ompany and the linann· group headL·d by 
C. JVJ. Keys are interestl'd, he and l1is associates operatl' the Curtiss 
AenJplane & Motor Company, Curtiss Flying Service, Curtiss 
Assets Corpo1·ation, Curtiss-l{obertson Airplane l\lanuiarturing 
Company, Curtiss AlTO Export Company, Aviation Exploration 
( ·<Jmpany, Curtiss-Capnmi Corporation, :-\a tiona! Air Transport, 
North American Aviation, Inc. (an investment trust). Sperry (;yru­
scope Company, and Curtiss- l{eid Airplane Company ui .l\·1 ont­
real. 

Closely aftlliaced with the Keys group are the Sikorsky Aviation 
Corporation, Cessna Airplane Company and the Douglas Company. 
through commercial sales arrangements with the Curtiss Flying 
Service. The various interests operated by the group represent a 
total capitalization of $s~.J02,..j.SO. 

Closely associated with 1\'Jr. Keys are I Iowan! E. Coffin. vice­
president and director of the II udson Motor Car Co.; J. Cheever 
Cowdin, vice-president of Blair & Co., Inc.; Leonard Kennedy, vice­
president of Curtiss Aeroplane & Motor Co., Jnc.; ]. A. B. Smith, 
secretary-treasurer of Curtiss Aeroplane & Motor Co., l nc.; Chester 
W. Cuthell, of Cuthell, Hotchkiss & Mills; Paul Henderson, vice­
president of National Air Transport; C. H.oy Keys, vice-president 
of Curtiss Aeroplane & Motor Co.; James C. Willson, of James C. 
Willson & Co.; and D. M. Sheaffer, chief of passenger transporta­
tion of the Pennsylvania Railroad Company. 

Other associates are 0. ]. Anderson, of Oliver J. Anderson & 
Co., St. Louis; Walter S. Bucklin, president and director of the 
American British & Continental Corp. ; R. D. Chapin, chairman of 

j 
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R ig ht e nd of Karl B itte r's bas reli ef in B road Street Station, 
P e nn sy l ran ia Ra ilr oa d, P hil a de lph ia. ' 

board o f l-I udson l\!Jotor Car Co . ; P hilip Dalton, of Coffin & Burr, 
D ston ; Charles R. Blyth , of Blyth, \ iVitter & Co.; Robert K. 
Ca a tt , of Cassatt & Co. ; FJamilton F . Corbett, director of the First 
1 -a ti ona] Bank , Portl and , O re.; Donald W. Douglas, president of 
Douglas A ircraft Co., Inc.; V . IVJ. Drury, of Drury & Co.; Thomas 
N . Dy a rt , of Knight, Dysart & Gamble ; Herbert Fleishhacker, 

resident and director of the Anglo & London-Paris National Bank; 1 

J olm C. Grier, Jr. , president and director of Guardian Detroit Co.; 
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John D. Hertz. chairman of the hoard and president of Chicago 
Yellow Cab Co .. Inc.; C. 0. Kalman. of Kalman & Co.; R. H .. 
McCormick, president and editor of The Chicago Tribune: \\"illiam 
B. Mayo, chief engineer of the Ford :\I otor Company; \\'. L 
l'vlunro, president of the American \Vindow Glass :\lachine Co.; 
Roland Lord O'Brian, of O'Brian. !'otter & Stafi"ord; E. :\. l'il·t-ce, 
of E. A. Pierce & Co.; Charles }{eed. oi F. 1:. Kl·l·ch & ('o.: )ames 
-'?-· Richardson, of James Richardson & Suns, Ltd.: I krhert 1-:ayanl 
S_wope; ]. A. Talbot, president and dit·ectur oi the l{ichtield (Iii 
Company; B. A. Tompkins, president oi I ~ankers Company oi ~ l'\\' 
York; Eli T. vVatson, of \Vatson, \c\'illiams & Co., ~ l.,,. ( )rfeans: 
Ganettson Dulin, of Hunter, Dulin & Co.; Thomas 1-\. Eastland. 
of Bond & Goodwin & Tucket·, Inc.: (;eorge del:. (;reent'. of E. If. 
Rollins & Sons; Pannely Herrick, president and eli n•ctur oi The 
Herrick Co.; Thomas Hitchcock. J L: C. Townsend Ludington, vice­
president of National Air Transpot·t. Inc.; \\'alter S. 1Jarvin. oi 
H:mphill, Noyes & Co.; John J . .:\litchell. Jt·., directot· of Douglas 
Atrcraft Company, Inc.; Grayson M. 1'. l\lurphy. of G. l\1. l'. 
Murphy & Co.; Frank l'hillips, president and director of Phillips 
Petroleum Co.; George F. Rand. president and director oi }Iarine 
Trust Co., of Buffalo; Earle Hay Reynolds, president of National 
Air Transport, Inc.; Morton L. Schwartz; llarold E. Talbot, JL, 
director of Transcontinental Ait· Transport, Inc.; Eugene E. 
Thompson, of Crane, 1-'arris & Co., \Vashington, U. C.; \Villiam H. 
Vanderbilt, director of Rochester Gas & Electric Co.: Elisha 
Walker, president of Blair & Co., Inc.; and \Villiam Jenks \\'right, 
of Janney & Co. 

Paralleling the foregoing group, and in many ways closely coop­
erating with it, i~ another headed by Richard F. Hoyt, of Hayden, 
Stone & Company. Mr. Hoyt and his associates have extended their 
activities through the entire range of aviation-production, opet·a­
tion and finance. 

At several points, the Hoyt and Keys interests are in close sym­
pathy, perhaps the outstanding example being the N a tiona! Aviation 
Corporation, the executive committee of which Mr. Hoyt is chair­
man. This financing organization-dominant in its field-includes 
in its directorate Messrs. Keys, Coffin, Cowdin, Cuthell, Dysart, 
Henderson, Kennedy, Murphy, Reynolds and Willson, and also the 
following: Carle C. Conway, president and director, Continental 
Can Co., Inc.; Sherman M. Fairchild, president and director, Fair­
child Aviation Corp.; E. 0. McDonnell, partner, G. M. P. Murphy 
& Co.; John J. Mitchell, Jr., of the Illinois Merchants Trust Co.; 
David Sarnoff, vice-president and director, Radio Corporation of 
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America: George \V. Davison, president and trustee, Central Union 
Trust Co .. of New York: Charles L. La,\·rance. president and direc­
tor, \'Vright Aeronautical Corporation: \\'alter S. l\Iarvin, partner, 
Hemphill. Noyes & Co.: H. E. Talbot, Jr., director, National Air 
Transport. Inc. 

A second point of common contact between the above mentioned 
great groups is the Aviation Credit Corporation, of which Mr. Hoyt 
also is chairman. The Aviation Credit Corporation is an offshoot 
of the Commercial Credit Corp. and is designed especially to finance 
the sales of aircraft. motors and accessories on a time basis. Officers 
mclude \Villiam H. Robertson, vice-president. and J. A. R Smith. 
secretary and treasurer. Among the directors are: J. P. Butler, 
president, Canal Bank & Trust Co .. :-.Jew Orleans; James C. Fen­
hagen, partner, Robert Garrett & Sons. Baltimore; A. E. Duncan, 
chairman, Commercial Credit Co. of Baltimore: Allan Forbes, 
president. State Street Trust Co .. Boston; Arthur \V. Loasby, presi­
dent. The Equitable Trust Co. of X ew York; "William B. :Mayo, 
chief engineer. Ford Motor Company: George F. Rand, president 
and director, Marine Trust Co .. Buffalo; Frank H. Russell, vice­
president. Curtiss Aeroplane & ~lotor Co., Inc.: Charles L. Law­
rance, president. \\.'right Aeronautical Corp.: Albert P. Loening, 
vice-president and director. Keystone Aircraft Corp.: George M. 
Pynchon, Jr., partner, Pynchon & Co.; \\7alter \V. Smith, president, 
First )J" ational Bank of St. Louis. 

The aviation enterprises in which Mr. Hoyt and his asso­
ciates are directly interested, in addition to the above. include: 
The Aviation Corporation of the Americas. Keystone Aircraft 
Corporation, Moth Aircraft Corporation, ~ew York Air Ter­
minals. lnc., Travel Air Company, and \i\'right Aeronautical Cor­
poration. 

On the directorates of the above companies are some of the best 
known names in aviation and general finance. including: Robert \V. 
Atkins. R. B. Bevier, S. Sloan Colt, Lyman Delano, G. B. Grosvenor, 
John A. Hambleton, W. Averell Harriman. Robert Lehman, Grover 
Loening, George Mixter, J. T. Trippe, \iVilliam H. Vanderbilt, C. V. 
Whitney, Edgar N. Gott, C. T. Ludmgton, Albert P. Loening, 
M. M. Warren, Walter H. Beech, J. H. Turner, Frederick B. 
Adams, James B. Clews, Harvey D. Gibson, Charles Hayden, 
Charles L. Lawrance and Earl E. T. Smith. 

Another important consolidation of interests \vas that which 
brought together a group of capitalists and bankers in the control 
of the Fokker Aircraft Corporation of America and Western Air 
Express, the latter operating between San Francisco and Los Angeles, 



(Top) Boeing mail plane, Hornet powered, in flight over the Rockies. 
(Bottom) Boeing passenger transport, tri-motored Wasp, on San Francisco­

Chicago route. 
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Los :\ngeles and Salt Lake City and Cheyenne and Colorado Springs. 
with the announced intention of extending eastward in 1929 from 
Los Angeles to Kansas City. 

One of the biggest mergers was that which produced l!nited 
Aircraft and Transport Corporation. incorporated late in 1928. It is 
a holding company formed primarily to provide for future financing 
and to determine basic policy for the various subsidiary companies. 
The company owns all of the capital stock of Boeing Airplane Com­
pany, Boeing Air Transport. Inc .. The Chance Vought Corporation. 
Hamilton Aero Manufacturing Company, Hamilton ~[etalplane 
Company and the Pratt & \Vhitney :\ircrait Company. and more 
than 70 per cent of the common stock of the Pacific Air Transport 
Company. 

All of the principal aeronautical activities are contained within 
the group. including the design and manufacture of planes. engines 
and propellers and transport of mail. express and passengers. The 
business of the several companies is well distributed between com­
mercial. naval and arm~- types. 

All of the subsidiary companies have been among the leaders of 
their respectiYe fields and all companies are of long standing with 
a history of successful operation. The present personnel and man­
agement of the subsidiary companies will continue in active charge 
of their individual companies. It is the policy of the United Aircraft 
and Transport Corporation to maintain the identity of all of its 
subsidiaries and to govem inter-company transactions so as to foster 
a broad competitive policy in all of the fields covered by its sub­
sidiaries. 

United Aircraft and Transport Corporation was organized under 
the direction of the ~a tiona! City Company, marking the latter's 
first participation in the aeronautical field. 

The Board of Directors and officers of the corporation are: 
\Yilliam E. Boeing, chairman of the board: Charles \V. Deeds. sec­
retarv and treasurer: Edward A. Deeds. chairman of the Board. 
Nile;-Bement-Pond Company: Thomas F. Hamilton, president, 
Hamilton Aero. Mfg. Co.; Philip G. Johnson, vice-president; 
Cha;-les F. Kettering, vice-president. General .Motors Corporation; 
Kenneth R. Kingsbury, president. Standard Oil Company ·of Cali­
fomia: Charles K. Knickerbocker, vice-president, Griffin \\Theel 
Company: vVilliam B. Mayo, chief engineer. Ford lVIotor Co.; 
George J. Mead, vice-president, the Pratt & \i\/hitney Aircraft Com­
pan~-: Guerney E. Newlin, of Newlin & Ashburn, Los Angeles; 
Frederick H. Rentschler, president; Gordon S. Rentschler, assistant 
to the president, The :0J ational City Bank of New York; Joseph P. 
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TI·anscontinental A ir Tran s port plane on New York-Los An ge les 
air-rail route. 

Ripley, vice-president, The National City Compa ny ; O rval 'vV. 
Tupper, assistant secretary; Chance Vought, vice-president. 

One of the largest consolidations of the year was that of Uni­
versal Aviation Corporation, to operate passenger, mail and mer­
chandise planes over scheduled routes aggregating more than 4,000 

miles. Among the existing lines in the merger were those of Uni­
versal Air Lines, Inc., operating between Cleveland, Chicago and 
the Twin Cities; the Robertson Aircraft Corp., operating mail and 
passenger routes between Chicago, St. Louis, Omaha and Kansas 
City; and Northern Air Lines, passenger and express routes from 
Minneapolis to Duluth and Minneapolis to Fargo, N. D. Other 
companies in that consolidation included the Universal Air Line 
System Terminal Co., Mid-plane Sales and Transit Co., Northern 
Airplane Co., Air Transportation, Inc., Egyptian Airways, Inc., and 
Robertson Flying School, Inc. 

The new organization planned to extend operations throughout 
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(Top) Pitcairn Super-Mailw ing. (Centet·) P itca irn h a nga r a t Richm ond , 
Va. (Bottom) Pitcairn service station at a North Carolina airport. 



CHAPTER III 

AIR TRANSPORT OPERATIONS 

X the end of 1928, while the world was celebrating the h~•enty~ 
fifth anniversary of human Hight. there were 1,5.128 tm_les ot 
airwa,·s in the United ~tates, two-thirds of that mtleage 

lighted and otherwise equipped for ·night flying. Ove~ those routes 
~2 air line companies were operating on regular daily schedules. 
~ome of them both night and day. with traffic increasing at a steady 
~mel profitable rate. 

Twentv-two companies wer.e operating 33 air mail lines under 
contract ,~·ith the Post Office Depa'rtment. Four new lines were to 
he in operation early in 192«). :Mail planes were flying a total aver­
age of 27.8-+8 miles every twenty-four hours . 

. -\ nulJlber of the mail contractors were also carrying passengers 
or express. or both. Nine others having no mail contracts in 192~ 
had confined their scheduled flying to passengers or express. \\'ith­
out exception all the air lines were in process of expansion. 

Several companies hacl been either merged or absorbed during 
the year. Others had been reorganized with vastly increased capital­
ization to permit extension of their service. And new ventures in 
air transport were under way. the promoters having heen attracted 
by the amazing developments in that field during the last twelve 
months. 

ln 1926 there had been only I~J operators, the majorih· of them 
small individual enterprises. In 1927 the number had gr~wn to 2..f. 
and the smaller operators were maturing into fairly well organized 
air line compani:s, while th: larger ?rganizations were beginning 
to show profits \Vtth a steady mcrease m traffic. In H)28 the air lines 
with an aggregate of 294 single and multi-engine transports in service 
flew a total of 10,472,024 miles against 5,242,839 miles in 1927. 

That doubled mileage was accompanied by a threefold increase 
in air mail poundage and more than four times the number of pas­
sengers on regularly scheduled service. In 1927 the air lines of the 
Cnited States carried 1,222,843 pounds of mail. In 1928 they car­
ried J.632,059 pounds. In 1927 12,594 passengers were flown from 
one place to another on scheduled, regularly operated service. In 
u)28 they numbered 52,934. 
- Reports from all the operators having contracts with the Amer­

ican Railway Express indicate a healthy growth in business during 
25 
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the year; and yet the volume of business reported for 1928 remained 
approximately the same as that for the preceding twelve months. 
about two thousand tons. That is explained by the fact that the 
majority of operators did not begin to carry express until late in the 
year, while in 1927 most of the air express was parcel freight carried 
for business houses and corporations which in 1928 acquired their 
own private machines for that purpose. 

Just as reduction of air mail postage on August 1-from 10 

cents to 5 cents for the first ounce-had the immediate effect of 
filling mail planes with capacity loads. so were many factors calcu­
lated to increase the volume of express. 

Late in the year feeder lines were being developed to connect 
with the long haul systems. Regularity of service was constantly 
attracting public attention. Lack of accidents on the air transport 
routes was convincing the shipper that his valuable parcels might 
be safely flown. With the exception of the Fnrd .l\1 otor Company. 
which had operated its own flying express sen•icc for several years, 
practically all the parcel freight was flown during the last quarter of 
1928. That promised rapid development during the ensuing months. 

Evidence that the operators were no longe1· conducting an experi­
ment in a new kind of transportation came at intervals throughout 
1928 with one line after another expanding its service. placing new 
machines on its routes and seeking additional patronage. New 
passenger lines either launched or extended to other cities in 1~)28 
numbered 23, and added 6-45 I miles. Additional mail routes. either 
new or extended during the yea1·, numbered 10 with 5.928 miles. 
Nine express lines were started, with a total of 2,15 r additional 
miles for the year. 

It will be noted that not all the new lines we1·e over new airways. 
In many instances a number of companies were operating over the 
same route at the end of the year. The foregoing figures, therefore, 
refer to service mileage and have no bearing on the extension of air­
ways. While complete statistics of transport operations will be found 
in the Appendix, numerous facts about the individual air lines are 
worthy of further note. 

Air Transport Companies 

Boeing Air Transport operated the contract air mail route 
(C.A.M.) Number IS, between Chicago and New York. Equipment 
included 28 Boeing planes powered with Pratt & Whitney Wasp or 
Hornet engines. The total number of employees was 120, including 
35 pilots. During the year Boeing Air Transport carried 837,2I I 
pounds of mail, I49,o68 pounds of express and I ,863 passengers, 

1 
l 



(Tor ) Travel A ir cabin monoplane. (Center) Knoll cabin biplane. (Bottom) 
Stearman Sp eed Mail, flagship of Varney Air Lines. 
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without a sel"ious accid<.·nt in 2.1/X,.)f•S miles "i n·osS-l'fiUnt ry tlying-. 
part of it over the ){ocky :\lountains. :\t•w and larger Boeing 
passenger and mail planes were to ),e plan·d in opt:ration early 
in I<J2<J. 

Paul R. Braniff. Inc .. operated from tht• :\lunit·ipal .-\iq>nt·t at 
Oklahoma City, Okla., using two Tt·avcl Air monoplanes, two ~tin­
son monoplanes and one Ryan monoplane. all JHI\\'l'rt.·d with \\'right 
T¥hirlwind engines. Employing ,r, persons. induding- (, pilots, 
Braniff started operations in June, 11)28. and at the end oi the year 
had carried 3,000 passengers on n.~gularly sclwduled service between 
Oklahoma City and Tulsa. without serious accicl<.-nt. The Branif1' 
line was to he extended to \Vichita Falls ancl Dallas. Tt·x .. in Feb­
ruary, 1 <J2<J. 

Clifford Ball, Inc., operated 5 aiq>lanes on C.A.:\1. route 11 

between Pittsburgh and Clcvelancl. The planes \\"et·e three FaitThild. 
one Ryan and one Travel Air, all powct·ed with \Vright lVhirhc·iud 
engines. Passenger fare was $20 between the two terminals. In 
1928 the line carriecl 725 passengers, 3.(joo pounds oi expt·ess ancl 
54,852 pounds of mail, with 84,850 miles of flying. The 10 em­
ployees included 4 pilots. 

Capitol Airways •. Jnc., c~perated ~ p~s?enger and parcel freight 
service between lndtanapolts, Detroit, Chicago ancl Louisville, Ky. 
Four Ryans, Whirlwind powei·~cl, three Alexander F.aylcrocks, Cur­
tiss OX-5 engines, and one Swallow, OX-5 powered, were used. 
With 12 employees, including (j pilots, the line started operations in 
October, I<J28, and at the end c!f the year h;~cl carried Roo passengers 
and 300 pounds of express, wtth 40,000 miles of flying. 

Colonial Air Transport lnc., operated C.A.M. route 1 hetw<.·en 
New York and Boston, also carrying passengers and mail. Equip­
ment included three Pitcaims and two Fairchilcls, all H/hirl-wiud 
powered. With 26 employees, including 4 pilots, Colonial in I<J28 
carried I2I passengers, :.rJ50 pou~1ds of express and 47.453 pounds 
of mail, with I IS/)38 mtles of flymg. 

Colonial Western Airways, Inc., operated C.A.lVI.-20 between 
Albany, N. Y., and Cleveland, in 1928 carrying 45,309 pounds of 
mail, 243 passengers and 282 pounds of parcel freight, with 184,3oS 
miles of Hying. Employees totaled 37, among them 9 pilots. Equip­
ment included 4 Fairchilds, 4 Pitcairns and I Ford tri-motored, all 
Whirlwind powered. 

Canadian Colonial Airways, Inc., operated Foreign Air Mail 
( F.A.M.) Route Number r between New York and Montreal, begin­
ning Oct. I, I<)28. Four Fairchilds and 2 Pitcairns were placed 
in service, with 29 employees, including 5 pilots. In three months the 



( T o p) Ce ssna 6-passenger monoplane with \!\f right W h:id·w·ind. (Bottom) 
Texas Air Transport ' s Pitcaim .Mailw ing, Whirhcn:nd powered. 
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line carried 280 passengers, 120 pounds of pared freight and 32,103 
pounds of mail. . 

The Embry-H.iddle Co. operating C.A.~I. route 2-l- bt:twn:n Cm­
cinnati and Chicago, carried 35.(iG7 pounds of mail. 2,01-l- pounds of 
express and 270 passengers. with 35.(,()_; miles of Hying. One Fair­
child and 4 Waco-tens were used in mail transport; a Fairchild, 2 

1\Ionocoupes, I vVaco and I Ryan were tlown in passenger work. 
The company combined its scheduled transport with aerial scrvicc 
operations, employing 50 persons. including G pilots. 

Gulf Air Lines, Jnc., started operations in ~~ ay, I928. with 
C.A.M.-23 between New Orleans and Atlanta. Ga. \Vith 5 Fokkcrs, 
lVasp powered, I Fokker, lVIzirlwind, 1 Pitcairn Jllaihc:ing and a 
Travel Air, both ~Vhirh1.Jind powered, Cui f Air Lines carried 3-19 
passengers and 23,325 pounds of mail with I0.68o miles of !lying. 
Passengers were flown at night between Atlanta and Birmingham, 
Ala. In January, 1929, the line was to begin operating C.A.M.-29 
between New Orleans and II nus ton, Texas. Employees numbered 
I7, including () pilots. 

lnterstate Airlines, Tnc., started operating C.A.l\1.-30 between 
Chicago and Atlanta in )Jovember, I<J2K Sevl·n Fairchilds, 3 Stcar­
mans, I Travel Air and a \Vaco fon.;1ed the fleet of 12 planes. Em­
ployees numbered 4 r, with 9 pilots. 1 n the eight weeks up to Dec. 
3 I the line carried 473 passengers and I ,070 pounds of mail, with 
8 r ,024 miles of flying. 

Maddux Airlines operated out of Los Angeles with a fleet of 17 
passenger planes, including r 3 Fords, 2 Lockheed Vegas and 2 Travel 
Airs. The four divisions of the service covered routes between Los 
Angeles and San Francisco, between Los Angeles and San Diego 
and to cities in both the L·nperial and San Joaquin valleys. In 1928 
Maddux planes !lew 380,730 miles and carried 9,443 passengers. 

Midwest Airways, Inc., started operations Nov. 12, 1928, 
with 2 Ryan Broughams, 1-Vhirl'l.vind powered, carrying passengers 
between Waterloo and Des Moines, Ia. Seventy-six passengers had 
been carried at the end of the year, with 7,030 miles of flying. 

Mutual Aircraft Corporation operated a day and night passenger 
service between Los Angeles and San Francisco, using 4 Ryan 
Broughams and employing 5 pilots. In 1928 Mutual carried 2,350 
passengers and I 32,645 pounds of express. 

Northwest Airways, Inc., on Sept. I, I928, established the 
first coordinated air-rail service; the railroads associated in that 
pioneering enterprise being the Great Northern, Northern Pacific, 
Chicago, Milwaukee, St. Paul & Pacific, the Pennsylvania and the 
Baltimore & Ohio. Northwest Airways operates between the Twin 
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Cities and Chi~ago. approximately 3.50 miles. Tickets are on sale at 
the railroad offices. Pa:'sengers transfer irom rail to air at l\•Iinne­
apolis. St. Paul and Chicago. The air service uses 2 Ford tri­
motore!l l rasp powered ships. covering the distance in 3 hours and 
If) minutes eastbound and 3 hours 30 minutes westbound. 

X orthwest :\.irways operates two other lines, one with 2 Hamil­
ton all-metal planes tlying passengers and express between the Twin 
Cities and Chicago by way oi La Crosse. ::\Iadison and l\•Iilwaukee. 
The other using Stinson planes carries passengers between ~.Jilwau­
kee and Green Hay. \\'is .. by way oi Fond du Lac. Oshkosh and 
Appleton. 

All three oi the Xorthwest Airways lines carry passengers. mail 
and express. In 1928 its C.A.M.-9 service between Chicago and the 
Twin Cities flew 57. I O-J. pounds oi mail. and with the other lines 
carried t>. 145 passengers and .:?.66-J. pounds of express. 

Xational Air Transport, Inc., operating C.."\.:\I. routes 3 and 17. 
Xew York-Chicago and Chicago-Dallas respectively, had a fleet of 
31> planes and as many pilots in 1928. carried 977.¢-J. pounds of mail, 
;o. I 22 pounds of express and I .2,56 persons, though the passenger 
service was discontinued on Oct. I owing to the heavy increase in 
the volume of mail. 

On Feb. 1, 1928. N. A. T. shifted from a day to a night 
schedule on the Chicago-Dallas route. thereby saving a business day 
in the dispatch of mail and express between the Southwest and 
points on the transcontinental airway east and west of Chicago. A 
new daylight service was also started bet\veen Chicago and Kansas 
City, Mo. On June 4, N. A. T. mail and express planes started tly­
ing between Toledo ami Detroit making connections with Chicago­
:\ ew York overnight plane schedules. The next month N. A. T. 
~tarted mail and express service between Ponca City and Tulsa. 
Okla. \Vith that additional service N. A. T. increased its scheduled 
24-hours mileage from 4,818 at the end of I927 to 6,000 miles on 
Dec. 31. 1928. During the year N. A. T. planes were in the air 
23,581 hours, 45 .. 7 per cent of that time Hying at night. They 
flevv· 2,248,o6<) miles. 

~ew planes acquired in 1928 included 8 Curtiss Falcon mail 
ships for the Southwestern Division. They averaged a speed of 144 
miles an hour. N. A. T. planned to add to its New York-Chicago 
route in 1929 a fast passenger service with planes carrying more 
than a ton of paying load. 

National Parks Airways operated C.A.M.-26 between Salt Lake 
City and Great Falls, Mmit., using 3 Fokkers and 2 Stearmans. 
From the start of operations on Aug. 1, 1928, until the end of 

"'"1 



C Ofl) !§ ta u ~ p a J;i~ c 11ge r t ranspo rt. (Bottom) Kreutzer Airroarh. 
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P a n-. m e r ica n A irwa y , 1n ·. op ra t in o- F . .1\I.--t be t\\· een K ey 
\ \ 'e t. Fla .. a 1icl Ha ana . ul a. n Sept. T m o ed it n orth ern 
er mina l to 'f\1 ia mi. D ur in o· th ) it arr ie I 0 -:t - ,7- - pou nd 

ma il a nd 1. 1 -t pa s nge r s, ,,·ith 11 , mil f Hyino·. } our plan es 
n: r e employ ed in t h · s nice. n Nov . l an-. m e r ican \i r-

' ·ay · . t<nt.ecl a mai l :111cl I as en b .t \\' en 1V.l iam i a n d 
- ·a ·au. ] \a h a m a s . 

R ob ert on A irc raft o rporati n 
C hicago a n d St. L oui s and 1-..::an a 
- ' t . L oui . a n d C hi cago t ran po r te I 0 
T he R obe r t on passenge r plan s ca rri e I - A 2 p e rsons on the t \\·o 
rou tes . I .ate in th e y ·ar th · compa ny was consolidated with the 
L ni ·e r sa l A ir L ines Svstem. 

S ta n da rd \irlin es, inc ., ope rat ing b et•veen L os A ngeles, P hoeni:-;: 
a n I T u cson , '\ ri ~ .. ,,·ith -t p la nes ca r r ie I 1,003 passengers a n d 2,000 

pou nds o f exp ress in I 5 -1- ,000 m il es o f Ay ing d urin g th e yea r. A ir­
ra il connecti on s " ·e re m a d e wi th the T e:-;:as & Pac ific r a ilroad by 
\\·hi c h passengers between L os A n o·e les a n d New York mi ght m a k e 
the tri p in 70 h ours in stead of the a ll-rai l ti m of 81 h ours. To ca rry 
ou t that p rogra m Stan da r d A irlines p roposed ea rly in 1929 to exten d 
its se r vice to E l Paso, Tex . 

S tout A ir Se r v ices, ] nc., w ith four Ford-Stout tri-en g ined all­
meta l m on opla n es a n d on e Fairchil d m onopla n e operated its passen­
ger se rvi ce between Detro it a n d C leveland , Detroit and C hicago. 
D uring th e yea1· 5/i4o passengers we re tra n sported between te rmin­
a ls, w ith r6 r ,775 mil es of flyi ng . 

T exas A ir T ra n sport , lnc., ope ra ting C. \. .M. r outes 21 a n d 22 , 

Dall as-Galveston a n d Dall as-Laredo, ca rried 61,491 poun ds of ma il 

- - - - - - -- - - - - -- - - - - -- - - - - -- - - - - -
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in 1 <_]28, and with 7 plam·s in s~rvice flew 3(i3.5~4 mil~s. The com­
pany planned to open eig-ht new passenger lint•s in 1<)2<). 

Thompson Aeronautical Corporation, oi Ck\·eland. operated 
C.i\.l\l.-27 route between l:ay City. l'ontiac, :\luskt·g-on and Chicago. 
l!eg-inning in July, l<J2~. its plant'S carried ;o,254 pounds oi mail 
with '47.SC>7 miles oi llying. 

Transcontinental Air T1·ansport, Inc.. was iornll'd in :\lay. 1<)2~. 

as a I klawan· coq>oratioJJ. The principals included groups oi men 
associated with the Curtiss Aeroplane & :\I< ,t,JJ· ( 'ompany, till' 
\-Vrig-ht Al'nJJlautical Corporation, both manuiactun·rs oi at·nmauti­
cal equipment. I :lair & Company. hankers, :-\t'\\' York City; tlw 
Pennsylvania l{ailroad, the :-\ational Air Transport, Inc., and also 
an important group oi l1ankers and llllsiness men in :--;t. l.ouis. 
headed by I I. B. Knight and I Iarold :\1. Hixl1y. These groups and 
other individuals and groups associated with them provided inr the 
underwriting oi T. A. T. for $_:;,ooo.ooo capital. 

The following an: directors: Hamid lVI. I:ixhy. I knry Hreckin­
ridge, Howard E. Collin, J. Cheever Cowdin, Chester\\'. Cutlll'll, 
Thomas Dysart, Thomas I:. Eastland, J. T .. Eysmans, Fred Harvey, 
Paul Henderson, Richard T. Hoyt, Leonard 1-(ennedy, C. ::\1. ]-(eys. 
Harry B. Knight, Charles 1.. Lawrance. \Valier l\hrvin. \Villiam 1:. 
Mayo, Earle 1-f. Re;.·nolds, I )aniel M. Shealre1·, James C. \·Villsnn, 
William I-I. Vanderbilt. The officers are: C. M. Keys, president; 
Paul Henderson, vice-president; Henry G. Hotchkiss. secretary. and 
J. A. B. Smith, treasurel'. The executive offices are in New York. 

The di1·ectors provided fo1· a technical committee. to which all 
questions of a technical natu1·e are referred bcio1·c decisions are 
made. This committee includes CoL Charles A. Lindbergh, chair­
man, C. S. Jones (Casey Jones), \"'illiam IL lVIavo, chief engineer 
of the Ford Motor Company and Major Thomas G. I .amphier, until 
recently commander of the Fi1·st Pursuit Squadron. 

Transcontinental Air Transport was organized for the purpose 
of establishing an air-rail service between New York, Los Angeles 
and San Francisco. The first several months' activity were spent in 
a detailed survey by the technical committee to determine a flying 
route. Then T. A. T. decided that its initial service should be 
in cooperation with the Pennsylvania and the Santa Fe railroads, 
with passengers traveling by train at night and by plane during the 
day. 

The rail portion of the service was to be between New Y ark and 
Columbus and between Waynoka, Okla., and Clovis, N. M. The 
air service between Columbus and Waynoka, Okla., was to have 
intermediate stops at Indianapolis, St. Louis, Kansas City, Mo., and 



(Top) National Air Transport air mail plane on New York-Chicago route. 
(Bottom) Curtiss Falcon mail plane used by National Air Transport. 
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vVichita, Kan. Between Clovis. :\. ~1.. and Los Angeles and ~an 
Fnmcisco, intermediate stops wt·re to be lol":ttL·d at ,\Ihuquerqut·. 
N. l\tl., vVinslow and Kingman, Ariz. 

During the Iattet· months oi IIJ2H the activities oi tlw company 
were pt·incipally those of making plans iot· the construdion oi 
proper landing fields, radio and weather stations. passengt·r stations, 
hangars and other technical equipnwnt. J:y the end oi the year all 
construction was undet· way. Operations wt·n· to start in :\lay, IIJ2'J. 

Ten specially equipped Ford transports \\'L'I'l' to he used in the 
service at lit·st. 

Universal Ait· Lines, Inc., on Sept. 15. 11J2X, started a ,Jay 
and night passenger set·vicc l1etween Clevt•l;md and Chicago. \Vith 
5 planes and 25 employees, including 5 pilots, it carried -J.25 persons 
in 28,8oo miles oi flying during the last three and a half months of 
the year. On Dec. 31 Universal absorbed Northern Air Lines 
and Robertson Aircraft, the new organization becoming Universal 
Air Lines System. Northern Air Lines had started operations 
Aug. J{), 1928, !lying passengers between Chicago and the Twin 
Cities. Operations of Robertson Aircrait have been previously noted 
in this chapteL 

Varney Air Lines opet·ated C.A.M.-5 mute between ~alt Lake 
City and Pasco, Wash., and carried 1 12,838 pounds oi mail. with 
303,280 miles tlown in 11)28. Nine airplanes were used, 5 Stearmans 
and 4 Swallows, all Whirl-wi11d powered. Employees numhet·ec\ 27. 
including 7 pilots. 

Westem Air Express in 11)28 operated C.A.M.-4 and 12 hl'lween 
Salt Lake City and Los Angeles and between Chevenne and I 'uehlo, 
Col. With passenger, mail and express planes its fleet numhet·ed 25, 
including 9 Fokkers, 7 Douglas, 4 Stearmans, r Lockheed, I Sikor­
sky Amphibian and 3 H52L flying boats. The number oi employees 
was 143, including 18 pilots. During the year Western Air Expn·ss 
carried 374,628 pounds of mail, 97,025 pounds of express ancl (i,oq 
passengers on its regular routes, with 622,755. miles of Hying on 
schedule. 

Continental Air Lines began operations late in the year between 
Louisville, Ky., and Cleveland, C.A.M.-16 route. With 4 planes 
Continental carried 21,354 pounds of mail in 121,000 miles of tlying 
between Aug. I and Dec. 31, 1928. 

West Coast Air Transport Co. operated a daily passenger service 
between Seattle, Portland and San Francisco. Eight tri-motored 
cabin planes were used. They carried 4,946 persons in 1928, with 
2ro,oo4 miles of flying. 

Besides the two foreign mail lines, one to Montreal and the other 



1 ir Tran spo rt Op erations 37 

Fo rd t ri-m o lo rccl plane carryino- .q pa cngc r vc r Piltsbu rgh, Pa. 

t() 1-I ~ vana , tw o hort rout · · '·er 1 rated un der F. \.l\1. cont ract 
to expedite mail between ocean liner and the shore. O ne \\·as 
} .A.1\II.- 2 beh ·een ~ eattl and 'i ctori a, B. C. More than 5 ,8r7 
pounds o f ma il \\ er Aown o ·er that r ute in 192 , the other, be­
tw een New O rl ea ns and P i lottom 1 at tlie m u th of th e I\11 iss iss ippi, 
accounted fo r 8o,jo6 pound £ mail. 

New foreio·n ma il mutes p r jectecl an l which we re to be in ope r­
a ti on earl y in 1929 inclu de one from B row11sv ill , T exas, to \ era 
C ru z or :Mex ico City, and another from ·r i ·tobal, Canal Zone, v ia 
Buena ventura and Tumaco, Colombia, Guayaquil, E ·uador, Lima, 
Peru, to Santiago, Chil e. 



(Top) Sikorsky amphibians. (Center) Fairchild cabin monoplanes. (Bot­
tom) Curtiss Flying Service fleet at Curtiss Field, Garden City, N. Y. 



CHAPTER IV 

AERIAL SERVICE 

ASuRVEY of aerial service operations-meaning all activities 
which may not be properly classified as scheduled transport 
or private flying-was made by the Aeronautical Chamber 

of Commerce for the calendar year 1928. 
It reveals that while aerial service organizations have been 

decreasing numerically, they have been growing rapidly in all other 
ways. They have developed better facilities, found more profitable 
employment for their machines and a steadily growing number of 
patrons. The summary of reports for three years shows that in 
1928 less than half the former number of organizations. with only 
two-thirds of the equipment. carried more persons into the air 
and accomplished more miles of flying than during the preceding 
year. 

Aerial Service Summary 

Operators Reporting .................. . 
Planes in Scn·ice ...................... . 
.:\Iiles Flown .......................... . 
Passengers Carried .................... . 

J9.?6 
420 
969 

7.6.:;6,49:.! 
J8o,20I 

1927 
357 
768 

8.J.p,517 
476.724 

1928 
r68 
489 

8,411,889 
526,203 

California, the reports indicate. had twice the aerial service of 
any other State. Fifty-six planes employed solely in aerial taxi, 
sightseeing. photographv. and other work not conducted on regular 
schedules. took up 74.72"7 persons and flew a total of 1.386.718 miles. 
Illinois was second, with 48 planes carrying 39,182 passengers and 
flying 684,957 miles. ::\lichigan was third. with 26 airplanes, 20,890 
passengers and 399.434 miles of flying. 

Almost without exception those operators remaining in business 
at the end of 1928 had expanded their organizations and had 
invested substantial blocks of new capital in new airplanes, enlarged 
buildings and other service facilities. In no instance did an oper­
ator report a loss or decrease in revenues. A majority reported 
increases ranging from so to 300 per cent over 1927. 

Tw.o-thirds of the operators were conducting flying schools 
with students numbe1·ing from 25 in the smallest communities to 
300 in the larger cities. A number of the operators had merged 
their interests and were doing business under new names. Others 
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(Top) Hamilton Cabin Metalplane, Pratt and 'Whitney vVasp. ( Bottom) 
II-eland Amphibian , W right Wh-il"i-w ind. 
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had n:ccntly become units in reorganized companies with programs 
for expansion throughout the country. :\lany had become special­
ists; instead of doing an aerial hacking business ready at all times 
ior any kind of emergency work, they were confining operations 
to photography. local sightseeing or the chartering of machines for 
special partics. \\"hile admitting that this reduced gross revenues, 
they explained that the net retums were much larger . 

. ·\n instancc oi expansion was the reorg"anization of the Curtiss 
Flying Service, which in the past had confined operations to its 
field :1t Ganlt·n City, X. Y. It was reorganized in 1928 to permit 
doing business on a national scalt.~. It launched a program of ex­
pansion calculated to establish Curtiss Flying Service in 25 large 
cities in the l"nitcd States. At the end of the year several fields 
WL'I"e in operation. 

:\larked increases were reported in all phases of its work. The 
total flying mileage ach·anccd from .)20,000 in 1927 to s6o.ooo in 
11)28, and hours flown from -J.,I(~) to 7·567. The number of pas­
st.·ngers increased from 10,000 to more than I/.000. and the num­
ber of students enrolled in the school. from 225 to JO-J.. Of these 
181) solocd. The total income for the vear reflt.•cted the increased 
actl\'Ity. It was more than $300,000. ~ gain of approximately .2-J. 

per cent over that of 1927. 
The company's total flying time oi J,S('7 hours was divided 

as follows: 

In!'! ruction ................................. . 
I 'a~scngcr Flights .......................... . 
I 'holography ................................ . 
Cro~!' Country ............................. . 
Student Solo ............................... . 
Tc!'ting and :\lisccllancous ................... . 

,3,6 . .p hours 
8q_; hours 
293 hours 

1 ,.=;92 hours 
670 hours 
-17.'i hours 

. \ fleet of 22 planes of various types was used in the work. In 
order to have planes always available the Curtiss Flying Service 
maintained a staff of 11 pilots and a ground crew of about 50 men. 

( )ne of the unusual flights during the year was that made by 
\Villiam \Vinston, manager of Curtiss Field. \Vith a party of news 
reel photographers he flew to Greeneley Island where the Brcmc11 
was stranded. Leaving Garden City in a Fairchild cabin mono­
plane, vVinston made the trip in two stages, stopping enroute at 
Murray Bay. Ontario. On the way he encountered bad weather 
and was forced to fly blindly. However, he succeeded in locating 
and landing on Greeneley Island, and in bringing back the pho­
tographers and their pictures without mishap. 

Other flights were made to distant parts of the United States, 
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including Los Angeles, Seattle, and l\liami. One of several trips 
to Miami was made in less than 12 hours. Doctors. bankers. 
reporters and business executives were transported S\\"i itly and 
without delay to thei1· destinations when other means oi trans­
portation proved inadequate. 

In addition to providing emergency cross-country transporta­
tion, activities of the Curtiss Flying Service included carrying pas­
sengers on short sight-seeing flights, crop dusting. aerial photog­
raphy and mapping, and elementary and advanced flight ins! ruction. 
Over 15,000 passengers were taken on short trips in the vicinity 
of Curtiss Field. One orchard dusting operation was conducted 
in l\Iaine and another one on Long Island. I-Jundi·eds of square 
miles of territory were mapped from the ai1·, some from altitudes 
of 16,ooo and 18,ooo feet. \:Vhen the Graf Zcppcliu arrived in 
America 15 Curtiss Flying Service planes carrying reporters and 
photographers were sent out at one time to meet he1·. Flight-testing 
operations were also conducted f01· the Curtiss Aeroplane & .:\lotor 
Company. 

The program of expansion for Curtiss Flying Service contem­
plates for its branches in each city fast emergency transportation, 
complete courses of flight instruction, airplane sales and se1·vice. 
Each unit is to be equipped with new ships for student training 
and cross-country flying. Storage facilities for transient airplanes 
will be made available and a complete stock of airplane and engine 
parts will be maintained. A force of trained mechanics will also 
be available for repairs and overhauls. 

Pitcairn Aviation, Inc., besides operatiug scheduled air mail 
routes, expanded its activities in 1928 to include five separate ae1·ial 
service corporations; at \:Villow Grove, Pa., Richmond, Va., Greens­
boro, N. C., Spartanburg, S. C., and Atlanta, Ga. 

As evidence of what might be accomplished by a highly organ­
ized service operating the most modern equipment Pitcairn Aviation 
during the year carried 15,124 passengers and trained 344 student 
aviators. Having available 25 planes especially for that work it 
was possible for Pitcairn to maintain a thoroughly efficient repair 
and overhaul schedule which assured a perfect record of safe 
flying for the year. 

The Embry-Riddle Company, operating at Lunken Airport, Cin­
cinnati, 0., was another of the many concerns which might be cited 
as examples of the transformation of aerial service. That organ­
ization turned out 200 aviators in 1928 and carried 6,300 passen­
gers on a variety of missions. With Fairchild Aerial Surveys the 
Embry-Riddle planes flew on a photographic survey of the Cum-
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(Top) R yan Brou.gfwm.. (Cente r ) Ve lie Jdonowupe. (Bottom) Fokker 
Uuiversal. A ll three equipped with Edo floats. 
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berland River Valley. That work 1·est!lted in .)._=i/O square milt·s 
of mapping to be used by the \Var Department in its flood coni rol 
program. 

G1·ay Goose Air Lines operating- at the Chicag-o aiq)Ort accom­
plished 107,480 miles of sightseeing flying in I«J2~, and carried 
8,932 passengers. Yellow Air Lines. of -Spokane, \\'ash .. was 
organizing its short line service to the coast. Spokane is 12 hours 
from the coast by train; by air it is 30 hours. TI·avclers. either 
eastbound or westbound, can save a business day hy flying bl'l wt.·en 
Spokane and the western terminals. 

Late in the year it became apparent that a number of the aerial 
service operators were developing feeder lines to the tnmkline air 
transport systems. Flying on a daily schedule bet ween cities _:;o 
to 200 miles apart these aerial bus lines carried passenge1·s and 
express into the junctions on the long mutes. Rates for passen­
gers ranged between 10 and so cents a mile; while sightseeing­
flights cost anywhere from $2.50 to $25, depending upon the locality 
and the extent of the trip. 

Rates for aerial service were not generally reduced during the 
year: and this was explained by the fact that the operators had 
acquired new and relatively expensive equipment :md were writing 
it off as rapidly as possible. This was sound business though it 
marked a departure from the old "hay-wire days'' of barnstorming. 
gipsy flying and shoe-st1·ing operations. 

One and two-man organizations once purchased cast-off war 
machines and engines at bargain prices and flew them without 
much thought of repairs. Even in 1928 the larger, more ably man­
aged and adequately financed operators, when absorbing the small 
concerns often found them without an accounting system, occa­
sionally without hank accounts, and inval'iably at an utter loss to 
place a fair price on their business, simply because they did not 
know their operating costs and had no means of determining the 
depreciation. 

Still there we1·e scores of companies employing an average of 
1 o persons, including pilots, which in 11)28 flew thousands of miles 
on missions peculiar to aerial service and which only the airplane 
could carry out with success. They equipped their private fields 
for night flying and answered calls every hour of the twenty­
four. 

Important documents were delivered to ships at sea and on the 
Great Lakes. Hunting parties were flown into remote places in 
the Northwest. Fishing parties were taken into the high Sierras. 
Passengers on disabled ships were taken off. Bandits were pur-



(Top) American E agle spo rt biplane. {Center) Buhl A-i·rsedan, Jiflh-irlw ind. 
(Bottom) Elias A1:·rcou.p e. 
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sued in the air, and caught. Seed was planted from airplanes. 
Crops were sprayed and dusted. 

Newspapers were delivered to outlying towns when heavy snow 
halted surface transport. Doctors were can·ied ac1·oss country to 
patients and patients we1·c taken to hospitals. Aerial photographs 
were made of hundreds of important events and others, taken on the 
ground, ,.,·ere distributed by plane that they might be published whilt• 
possessing news value. Prisoners were taken to jail by plane to 
avoid crowds and possible rescue. :\lore than a thousand big con­
cerns employed planes for aerial advertising. One company alone 
transported more than two tons of emergency freight, all small 
parcels, at irregular intervals-tools needc(l for urgent repairs, 
instruments required in costly operations where time-saving was 
essential, special parts, clothing, perishable foods, flowers, seeds and 
medicines. Bootleggers catered to customers hundreds of miles 
distant. Border patrols were flown by State and Federal ofllcers. 
County sheriffs and State police went up in the ai1·, lite1·ally, on 
many occasions, and posses seeking lost persons or fugitives hired 
aerial service to study the terrain from above and report suspicious 
circumstances in swamps and other nearly inaccessible places. 

Because the operators were equipping their service _with new. 
larger, speedier and more efficient machines there were fewer acci­
dents than in other years and public confidence was won for aerial 
service whereas in the past it had been reserved for the exceptionally 
few operators of known responsibility and the regular air transport 
lines. 

The flying service branch of National Air Transport in 1928 
carried 10,279 passengers off the airports along the route between 
New York and Chicago. Paul R. Braniff, Inc., with three planes 
took up 2,000 passengers at Oklahoma City. The Thompson Aero­
nautical Corporation, of Cleveland, with four planes carried hun­
dreds of sightseeing passengers. R. S. Fogg at Concord, N. H., 
flew 70,000 miles and carried 3,000 passengers during the year. 
Fogg was one of the first aviators to fly to Greeneley Island during 
the Bremen episode. 

Another reason for the falling off in the number of aerial service 
operators is found in the growing popularity of private flying. 
Business houses, sportsmen and others having continuous use for 
planes were once the best customers of aerial service. In 1928 they 
bought their own machines, and either hired pilots or learned to 
do the piloting themselves. So the operator found himself becoming 
more of a dealer in planes and the proprietor of a school. With 
him aerial hacking clt·opped into third place. 



(Top) Stearman Sport, Whirlwind. (Bottom) Travel Air, W hirlwind. 



(Top) Curtiss Falcon mail plane built for National Air Transport. (Cente1·) 
One of the Interstate Airlines Fairchild passenger planes. (Bottom) R. S. 
Fogg's Sport Waco, Whirht•ind powered, equipped with skis, at Concord, N.H. 
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n C) l1.1 r 1·at r ld •-; p la11 t · · 8 t ....- o prl\ ate owners m I 92 . 
. \nother in Jilin is old 70 ma hine The sa le of spare parts and 
·• n o-in e ~ pr vide I an eve r-\l·i I nin urce of income. The old 
tim - and it \\'as le s tha n y ar ag -gip ) pilot housing hi s 
" J enny" in a h I or l nt b ·am nly a memo ry in 1928. 

Progress in Aerial Photography 

of impro ement lay in the popularity of the high­
win c:r cabi n m nor lane \\'hich ha been f unci adm irably suited to 
that " ork. 1 he avai lability of th i typ of ship has sho\ n results 
in bette1· fi e! I work n the pa rt f a rial photographers. 

ne of the main Ji fhculti es in the pa t 1\ as motion in the pic­
tures. T hat has bee n lar o·ely liminated be ause the operator is 
now able to ke p hi s camera almost ntirely ut of the slipst ream. 
A lso the photographer ' ·o rking in c mparativ comfo rt is able 
to concentrate on hi s job. T he tabi li t of tJ1e shi p has enabled 
him to secu re p icture w·ith much 1 s ti lt ,,, hich reflects not on!) 
in the accura y of the finishe I map . but also i11 the reduced cost. 
P hotographi c mapping w ith monoplane , des igned to give the pilot 
exceptiona lly good visibili ty, has resu lted in much straighter flight 
lines . bette r overlap, quicker deliveries and a less expensive product. 

. nother im portant factor has been the new type precise a lti­
meters. For several yea rs th e Fairch ild company studied every 
type of a ltimeter. D uring the last fevv months of 1928 Fairchild 
was using altimeters so precise that in many instances fairly accu­
rate photographic maps coul d be made without going through the 
expensive laboratory process of scale correction. 

In 1928, the Fairch ild company made further improvements 
in camera shutters and also developed a new method of focusing 
the camera. These tvvo feat ures combined have insured sharper 
negatives which also are of more uniform density. 

The Eastman Kodak Company contributed to the advance of 
this branch of photography by putting out a new type of film. The 
emulsion of this latest film can be preserved for several months, a 
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decided advantage over that u sed in the past , w hi ch often w as 
unsatisfactory after being in sto rage longe r th an a fe w ' eeks. 

The Fairchild compan y pe rfec ted a n ew chemi ca l fo rmula fo r 
developing aeri al negatives . T ha t now adopted permits s ta inin a 
the negatives heavily. \tVith it photog raphs may be ta ken d uring 
periods when the light is not ve r) strona, as fo r ins ta nce ea rly in 
the morning or late in -the afte rn oon. ot only does thi s leng th en 

Yosemite Valley, California, from an airplane. 

the working d b . 1 . 1 I . . b "ld it ay, ut It a so permtts p wtograp 1mg certam ut -
n1~\ and territories which, because of their peculiar location, can­
w~ e 1hot?graphed from the proper viewpoint excepting at periods 
a en dt e light would ordinarily not be strong enough to secure 

goo negative. 

t ~ests Were also made in controlling the expansion and con­
i rae Ion ?~ photographic paper. It was found that by buying paper 
n quantities and running experiments to determine the amount of 

1 
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The Capit ol at v\iashington.-Ph olog raph by Fa·ir hild Ae·rial Sw-Je:,·s, In c. 

va ri at ion of that particular lot of paper that much more accurate 
a llowances coul d be mad e for error. 

D uring the , ea r , multi-lens cameras became a\ a ilable comm er­
cially . O nly a small start was made in the st ri ctly commercial 
appli ca ti on of that form of aer ial surveying, but as it will permit 
the photographing of large a reas fo r as littl e as 5 do ll a rs a squa re 
mil e, it promises much. It opens a fie ld fo r reconnaisance maps 
in ali remote territories ; fo r example, the thinly inhabited sections 
of the U nited States, vas t areas in .Mex ico and Central A meri ca . 

Bes ides Fairchil d Ae rial Surveys other companies engaged in 
extensive ae ri al photographic work in 1928 included Hamilton Max­
\vell , Inc., of New Yo rk. Mosaic maps were made of sections 
throughout the country. 



(Top) Sikorsky Amphibian, twin Wasp engines. (Bottom) Interior of 
Sikorsky Amphibian. 



CHAPTER V 

PRIVATE FLYING 

I :\CRE:\SE in puhlic airports, improved planes and engines, 
better service and repair facilities in every State and the grow­
ing- popularity of aircraft both for sport and as the quickest 

mc;111s oi reaching a destination were responsible ior the unprece­
dentt.·d developments in private flying during 1':)28 . 

. ·\t the end of the year the Aeronautics Branch of the Depart­
ment oi Commern· listed ..J.-~-44 planes either licensed or with licenses 
pending. Uf that number approximately 3.000 were privatelv 
owned, either hy individuals or corporations using them on con{­
pany business. 

They did not include the privatl' machines-believed to he rela­
tively few-owned by those who chose to confine all their flights 
within the boundaries of their own States rather than take out 
Federal licenses permitting interstate flying. 

Lindbergh Travels Only in the Air 

Col. Charles A. Lindbergh was America's most conspicuous user 
of the airplane in 1928. He flew a total of 65,000 miles during 
tJ.1e year, spent about &Jo hours of that period in the air and carried 
with him as companions and passengers I ,500 men, women and 
children. Since his epochal non-stop flight from New York to 
Paris in l\Iay, 11J27, he had never used a train to reach his destina­
tion. 

He landed in St. Louis, Mo., on Feb. 13, H)28, after a good-will 
flight beginning Dec. 13. 1927, at \Yashington, D. C.. thence non­
stop to Mexico City. to Guatemala. Belize, San Salvador, Nicaragua, 
Costa Rica, Colon, Panama, Colombia, Venezuela, Virgin Islands. 
Porto Rico, Santo Domingo. Haiti and Havana, Cuba. He flew his 
famous plane the Spirit of St. Louis. That trip alone gave him 
9,o6o miles of flying. 

Lindbergh flew across the continent ten times in 18 months 
after the Paris flight. He kept business appointments in St. Louis, 
Chicago and St. Paul within a single day. He hunted in l\Iexico, 
toured the Rocky Mountains, visited associates in a score of cities 
and managed to find time to attend the official opening of many 
airports. He often flew miles out of his course to look over a 
special bit of scenery. 

53 
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Lindbergh in his traveling clothes. I 

Arriving in New York hom Washington one clay in A pril he 
learned that serum then in New York might save the life o f Floyd 
Bennett, stricken w ith pneumonia in Quebec, Canada. That day 
Lindbergh flew to Quebec with the serum. Not long afte rward 
he explored the Grand Canyon hom the air, dropping clown into 
the gorge, 4,000 feet below the top of the walls . lVleanwhile he 
was inspecting the proposed route for Transcontinental Air Trans­
port, the air-rail service to be started between New York and Los 
Angeles in 1929. 

Private flying received considerable impetus during the year 
in the formation of several country flying clubs near many of the 
larger cities. One of the major projects was the organization 
in October, 1928, of the Long Island Aviation Country Club, at 
Westbury, L. I. The officers were Charles L. Lawrance, president; 
Edward 0. McDonnell, vice-president; and Chance Vought, secre­
tary and treasurer. The board of managers included R eginald 
Langhorne Brooks, William Hale Harkness, Henry P. Davison, 
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\ V illi am B. Leeds 2d, O live r O 'Donnell , George M. P ) nchon, Jr., 
a nd James B. Ta lor, Jr. 

nati na l orga ni zati n was form d for the purpose of fos ter­
in a imil a r clu bs in other iti s, a ll related under the parent body 
kn o wn as 'iation ountry lu b Inc. tber clubs were to be 
tarted in New Jer ev \\ stche ter County, N . ., and at N evv-

p rt h .. I. 
\ 'i t h the u ual coun tr; club fac iJiti s a flying field and hangars 

f r the plan of member and gue t '' re to be establi shed. _ fleet 
of club machines ,.·as to be acq uire i and made a a i.lable to mem­
bers. F ly ing was to be tauaht b ' a club piJ ot-instructor. 

1\!Ieanwhil e, a numbe r of countr · d ubs throughout the country 
were beginning to take up fl ying bu · p lanes and hire pilots to 
c rea te aviato rs among the members. 

In 1928 thousands of per oos learned t.l1at the - might O\~ n 
a m achine and fl) it at rela tive]) the same expense as that invoh ed 

Installing skis on Ford transpo rt fo r Byrd Antarctic Expedition. 



(Top) Lockheed Vega, f;f/ fl.irlw ind, starts for the Antarctic with vVilkins 
Expediti on. (Bottom) Fairchild plane, f;f/asp, equipped with A e rial Service 

skis for Byrd Antarctic Expedition. 
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in operating a good motor car. Light planes could be purchased 
ior the price of a good car. Operating and maintenance costs were 
lower . 

.:\lanufacturers. encouraged by sales and future orders. pre­
pared to supply a constantly growing market in 1929. They based 
their conclusions on reports of distributors. 

~alesmen were buying planes that they might cover territory 
more quickly. The number of doctors using airplanes about as 
often as their car for professional calls was increasing steadily. 
Business men. weary of congested motor highways on the outskirts 
of the larger communities were becoming flying commuters. In 
districts with mountains or b~d roads to make motoring tedious 
and difficult people were beginning to buy machines that they might 
fly from one place to another, by bee-line traveling instead of wast­
ing hours. or days. detouring around natural obstacles. Timber 
companies, ranchers and planters were becoming good customers 
of the airplane dealers in several States. 

~fore than a score of Xew York business men own flying boats 
and amphibians. and at least 200 others living in the vicinity of 
X ew York maintain their own planes for pleasure flights. 

Cali fomia. however, leads other States in private flying. New 
York ranks second, Illinois third and .:\Iichigan fourth. Texas is 
fifth because of the number of oil companies which maintain their 
own air service. Generally the Mississippi Valley has more private 
flying than any other section because of the flat country and rela­
tively long distances between important centers. 

The most striking instance of airplane operations confined to 
company business is found in the annual report of the Ford lVIotor 
Company's airline division. Throughout the year the company 
operated its own planes between the Ford Airport at Dearborn, 
Mich .. and Chicago, Cleveland and Buffalo. 

The Ford planes carried materials, tools, light parts and mail 
between important units of the company in the three cities. In 
IC)28 they made s6s flights betvl;een Dearborn and Chicago, 304 
between Dearborn and Cleveland and ++4 between Dearborn and 
Buffalo. 

All told, the three machines employed in the service flew 278,943 
miles with only 39 forced landings-29 caused by weather and 10 
by mechanical trouble. 

Company freight carried in the planes aggregated r,663,120 
pounds. United States mail sent out by the company and flown 
in the freight planes amounted to 10,923 pounds. The planes put 
in 3,198 flying hours; and roughly, saved thrice that length of 
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time, which otherwise would have been lost, had the freight and 
mail traveled on the surface. 

The Standard Oil Company of Indiana was another industrial 
corporation to report wide use of aircraft. The directo1·s used a 
tri-motored plane while traveling on inspection trips, flying 84.000 
miles in about 12 months. They made a trip from Chicago to 
Denver in I I hours, from Chicago to St. Louis, to Kansas City, 
to North Platte and to Casper, \Vyo., in 12 hours and 20 minutes. 

Late in the year they made an inspection tour of the Texas oil 
fields, covering 2,900 miles in 33 hours flying time and completed 
in four and a half days a trip which ordinarily would have required 
nearly two weeks. Fifty to So per cent of the directorate flew 
at one time. The planes of the company flew 70.491 miles and 
carried 5,988 passengers in a year and a half. 

1··1e Richfield Oil Company of California set out to develop 
a market for its aviation fuels and lubricants. and commenced 
using planes for transportation and demonstration purposes. In 
1928 the company operated throughout the Pacific Coast States 
and the Southwest, equipping airports with fueling systems and 
supply stations. In order to cover the territory it acquired three 
airplanes, a Fokker, a Stearman and a Waco. The Fokker was 
used for transporting company officials and was also placed at the 
disposal of the governors of California, Oregon and \Vashington 
for the entertainment of distinguished guests. 

During the year the Richfield Company launched a program to 
erect 39 beacons in the Pacific Coast States. The three planes of the 
company flew more than 107,000 miles during the year. 

The B. F. Goodrich Rubber Company uses planes in sales 
promotion work. The Chicago Daily News and the Des :Moines 
Register-Tribune and a number of other newspapers have their 
own planes for speeding reporters and photographers to the scene 
of a story. The Parker Pen Company and the Celotex Company 
have planes for the transportation of executives. The Dominion 
Explorers, Ltd., use their own planes in transportation work. The 
A-C Spark Plug Company sends out rush orders in its plane and 
the salesmen often make hurried trips by air. 

Among other business and industrial companies owning air­
planes for routine work are the following: 

The Allen Company of Chicago; Anhaeuser-Busch Company 
of St. Louis; Becker Roofing Company of Chicago; Central Electric 
Company of Fort Wayne, Ind.; E. B. Cole, Inc., of Peoria, III.; 
Continental Motor Company, Curtis Candy Company of Chicago; 
Firestone .Tire and Rubber Company; J ella Company; N aturaline 
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Companv of menca; Pittsburo-h Plate Glass Compan ; Rem-
ing t n-Rand ompany; Ro,·al Type>vriter Compan ·; Skelly Oil 

ompany ; Standar l O il ompany of New J ersey ; Standard Oil 
om pan) of a li fomia; nion Gas and Electric CompCU1) of 
incinnati ; ·nion Trust mpan) of Detroit; \i ·algreen Drug 
tores of hi cag ; \\. H. ( hain of ho ie r - stores) of 

Tu lsa, kla. ; T xas f New -ark; Eugene Dyn-
n r ( rea lt)) of Ne'' io-ar Stores of New York; 
?-.'lannon !\'lot r ar ark; at ional L ead Batter) 

mpany; \ Va !hams il Compan · of Milwauk e, \1 "is.; Cleveland 
P neumatic Tool ompa.n · R per as Ranae ompany of Rock­
ford, III.; National ssociati n of Real E tate B ards of Culver 
City, ·a I. ; E lliott ·ore Drilling mpa.ny of L os \ngeles; Reid, 
:;\lurdo h & ompany g rocene of hicago; haffer O il & Refio-
111g ompany of Chicago· A . \V. ha, ompany (:r.ilagazine of 
Business) of hi cago · an I. Duplex Printing Press Compcu1- of 
Battle Creek, M ich. 

Airplane anchorage on estate of Col. E. A. Deeds, at Dayton, 0. 



(Top) Advance Sport Tf/aco planes, vf/hirlw ind powered. Center) Aero­
marine K lemm, Salmson engine, monoplane. (Bottom) Kreider-Reisner, 

V\farner .)'carab. 



CHAPTER VI 

MANUFACTURERS 
AIRPLANES-ENGINES-ACCESSORIES 

X ERICA:\ n~anui_a.ctur~rs b_uilt a~proxima_tely .).<XX>.airplanes 
and ,k)OO ;11rcratt engmes 111 1()21'). They mcluded 3.781 com­
mt•rcial and 1 ,21') military planes. 2,0..~7 engines for com­

mercial and 1.413 for military aircraft. The commercial airplane 
production was qo per cent larger than in 1~27. when 1 .5(15 
machines were built. 

Reports covering 53 companies are embraced in the production 
ti.gures for 1~)28. Of that number four companies were producing 
both airplanes and engines. 41 were making airplanes only and eight 
were confining their activities to engine-building. The output of 
the 53 plants represented all but a fraction, within 300 at the most, 
of the total aiq)lane and engine production. 

There were. pnhaps. as many more plants which might be iden­
tified as airplane factories. but at the end of the year they either 
had built only one or two experimental planes or were perfecting 
plans for production. The "lircraft Year Book fi.gures for H)27 

show that only 30 plants reported production during that year. The 
additional 23 plants in 1928 represented nearly a twofold increase in 
American producing companies during the twelve months. 

At the same time nearly all of the older companies expanded 
their manufacturing facilities from 25 to more than 100 per cent; 
and that must also be taken into account in any consideration of the 
growth of American production facilities in 1928. 

Commercial production really covers only a seven-years period. 
In 1921 not a single strictly commercial machine was built. and the 
military output, then the sole source of income to the industry, 
reached the low level of 302 planes. The total value of aircraft and 
motors produced during that year was $s,ooo.ooo. 

The retail market value of commercial planes and motors built 
in 1928 was in excess of $27,000,000, to which should be added 
$8,ooo,ooo for the manufacture of spares and for experimental 
work. Military production and experimentation, it is estimated. 
accounts for $3s,ooo.ooo more, bringing the total for the industry 
In H)28 to more than $7s.ooo,ooo. 

Analysis of the commercial aircraft figures in 1928 reveals sev­
eral interesting trends. Biplanes outnumbered monoplanes two to 

6r 
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one, there being 2,422 of the former and 1,079 of the lattt:L Of the 
biplanes the great majority were small open cockpit typt:s, while a 
majority of the monoplanes were closed cabin machines. Of the 
multi-engined planes, there were 12 monoplanes built to t:ach biplane 
produced. 

The following are the comparisons of the 53 plants as reported: 

Production of Commercial Aircraft, 1928 

Jl! onop/ancs 
Open cockpit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 1 

Closed cockpit.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sso 
;..r ul ti-engi ned transports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 

B iplancs 
2,3-48 

(J9 

5 

Total ............................................ r ,079 
Total retail value of above (less motors) ............ $3,738,683 

2,4::?2 

$7,54r,615 

.Afisccllan co 11 s 
Seaplanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Flying boats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Amphibians ............................................. 30 

Total ............................................... 41 
Total retail value of above (less motors) ........... $914,000 

Total monoplanes, biplanes and miscellaneous ........................... 3,5-42 
Total retail value (less motors) .................................. $17,194,298 

The 12 companies reported as making engines in 1928 cover the 
field. They show a commercial production of 1,850 having a retail 
value of $8,936,725. 

That production was divided by rated horsepower, as follows: 

Less than so horsepower, 32 engines. 
so to roo horsepower, 237 engines. 
100 to 200 horsepower, 182 engines. 
200 to 300 horsepower, 924 engines. 
300 horsepower and more, 475 engines. 

At the close of the year the trend was toward the extremely 
powerful types for transport service and the lighter motors for sport 
and training planes. Experimentation with heavy oil-burning air­
cooled types was notable. Possibly 100 motors, not included in the 
above total, were built for experimental purposes. Scattered pru­
duction, it is believed, added nearly 150 more. 

What appeared to some as a disturbing feature of the 1928 pro­
duction was the sharp decline in military manufacture. Altogether, 
1,219 airplanes were built by nine plants for the Navy Bureau of 
Aeronautics and the Army Air Corps. Four plants built 1,413 mili­
tary engines. Steadily diminishing preponderance of military orders 
was noted during the closing months of the year. 



(Top) Stinson D et1·oi ter in mail service of Thompson Aeronautical Corp. 
( Center) N ew Standard, vVright Whi·rlw ind, biplane. ( Bottom) General 

Airplanes Corp., vVhirlw ind, cabin monoplane. 
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From the foregoing reports 53 plants produced in 1928 a grand 
total of 4,761 aircraft and 3,263 motors, which may conservatively 
be increased to 5,000 planes and 3,500 engines iur the entire indust1·y. 

Will the aircraft industry be concentrated in one locality, as is 
the case with the motor car, or even in one section of the country, 
as is the case in some other industries? The answer appears to be 
in the negative. Aircraft manufacture during the World \Var devd­
oped largely on the Atlantic seaboard, with extensions shortly aiteJ·­
ward to the Pacific coast. In the experimental commercial years 
( 1922-1927) a certain phenomenal production developed in cities oi 
the Middle West where natural conditions were favorable or local 
capital sympathetic. 

In 1928 two powerful factors operated to change the aircraft 
map-consolidations and municipal rivalry. Production schedules 
were being merged and factories relocated, East to West, and \Vest 
to East, according to the various theories of distribution. That trend 
is still in progress, affecting, however, mainly the larger or poten­
tially more powerful units. 

The grouping of private capital is, to a definite degree, being 
offset by the ambition of cities to be known as aviation centers. 
Scores of municipalities, through their Chambers of Commerce or 
newly formed aviation boards, are making attractive offers of land 
or money grants to obtain an aircraft or engine factory, or to estab­
lish an air line. This accounts, probably more than any other factor. 
for the increase in the number of new aviation manufacturing enter­
prises in 1928. Among the cities competing for recognition as cen­
ters of aircraft production or operation are: Boston, Bridgeport, 
New York, Baltimore, Miami, Scranton, Pittsburgh, Rochester, 
Buffalo, Cleveland, Chicago, Detroit, Milwaukee, Minneapolis and 
St. Paul, St. Louis, Kansas City, Wichita, Dallas, Houston, Los 
Angeles, Seattle and San Diego. 

In the Chamber's estimate for production, as released in N ovem­
ber, 1928, three cities, New York, Wichita and Detroit, were cited 
as contending for the honor of being known as "The Air Capital of 
the United States." So far as actual production is concerned, based 
upon the 53 reports cited, Wichita led with 927 planes, which was 
the total also for the entire State of Kansas. New York State \Vas 
second with 875 units, but first with an estimated gross airplane 
production value of $7,500,000 as against $3,000,000 for Wichita. 
New York's production, however, was scattered among three or four 
points. 

In the rank of aircraft manufacturing states, Ohio came third, 
showing a production of 816 planes; Missouri fourth, with 736; 
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(Top) Curtiss P-3A Hawk taking off. (Center) Curtiss Falcon observation 
plane, powered with Curtiss Chiefta-in . (Bottom) Curtiss Falcon seaplane, 

Curtiss D-12 engine. 
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Colorado fifth, with 341; Illinois sixth , with 248; Michigan seventh , 
with 181 and California eighth, with 140. In estimated gross value 
of production only, after New York, th e leader, Ni issouri \ ·as sec­
ond with $3,500,000, Kansas and Michigan tying for third place, 
with $3,000,000 each; Ohio fourth, with $2,500,000 ; California fifth 
with $1,500,000; Colorado sixth, with $750,000, and Illinois seventh , 
with $5oo,ooo. 

In engine production, N e\·\ Jersey and Connec ti cut were pre­
dominant, with Michigan second, New York third and Ca lifo rnia 
fourth. 

Growth of the Chamber 

Expansion of the industry in 1928 was refl ected in the growth 
of its representative organization, the Aeronautical Chamber of 
Commerce of America, Inc. During the last six months o f the year 
the membership was doubled and the total list included half a 
hundred manufacturers, a score of trunkline system air transport 
operators and hundreds of industrial enterprises engaged in a ffiliated 
branches of the industry. The membership was clistribut,ecl in thirty 
different States. 

In order to give the members located in widely separated cities 
more direct participation, the Chamber established the seven follov\­
ing geographical divisions: Eastern; South Eastern; North Central; 
Great Lakes; South Cenrraf"; South Western, and North Western, 
each with a Divisional Vice-President in charge. 

The Chamber was also organized topically, as well as geo­
graphically, to include these sections: Commercial Airplane Manu­
facturers; Motor Manufacturers; Transport Operators; Airships ; 
Airports; Flying Schools; Material, Equipment and Supplies; Job­
bers and Dealers; Fuel and Lubricants; Publishers; Aerial Service; 
Photography and Survey. 

These general committees were established: Show; Insurance; 
Arbitration; Technical Standards; Aeronautical Education and Gov­
ernment Relations. 

The Commercial Airplane Manufacturers Section, which had 
existed as a special committee before the establishment of the vari­
ous sections on July 31, held five national conferences during the 
latter part of the year, two in Wichita, one in Los Angeles, one in 
Detroit and one in Chicago. Committees were appointed to handle 
specific problems. Results of their work included: 

The adoption of a standard form of sales agreement between 
the airplane manufacturer and the distributor. 

Standardization of performance testing to eliminate misunder-



(Top) Mahoney-Ryan Brot.tgham. (Center) Cessna six-passenger mol!.oplane. 
(Bottom) Kno11 biplane. All Wright Whit"!wind engines. 
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standings relative to the various claims made by manu iacturers on 
the performance ability of their products. 

Compilation of a list of satisfactory sources of supply for pur­
chasing agents. 

Establishment of a Legal and Legislative Research Department. 
In addition to those definite accomplishments, the Commercial 

Airplane Manufacturers Section undertook to provide a shipping 
tariff analysis and the development of uniform accounting methods. 

The Air Transport Operations Section, which comprises all of 
the major trunk air transport systems, employed the machinery of 
the Chamber as an active agency in bringing about an agreement 
on the allocation of bands for radio communication. Conferences 
were held in \i\lashington and Government radio authorities, air 
transport operators, representatives of the Federal Radio Commis­
sion, together with officials of the Department of Commerce, the 
\iVar and Navy Departments, attended. The conference resulted in 
a definite agreement of cooperation in radio, communication on the 
part of the trunk air transport systems, agreement on specifications 
for the guidance of the equipment manufacturers and a united recom­
mendation to the Federal Radio Commission for the allocation of 
specific bands for use by the trunk air transport operators. 

A significant phase of the airport section activity was the coop­
eration between a sub-committee of the section and the National 
Board of Fire Underwriters in preparation of a suggested code for 
the reduction of fire hazards at airports. 

The Flying School Section was the result of conferences between 
the Commercial Airplane Manufacturers Section and officials of the 
Department of Commerce, following which a Flying School Com­
mittee was appointed by the Chamber. This committee, during the 
Chicago Show, resolved itself into the Flying School Section of the 
Chamber, which after careful study of the flying school situation 
announced six definite requirements for flying schools, which must 
be met before they win a place on the Chamber's accredited list. 
These requirements were approved by the Department of Commrce 
and the committee began working out with the Department a prac­
tical plan for rating flying schools that apply for such recognition. 

The Fuel and Lubricants Section, organized during the Chicago 
Show, created widespread interest throughout the petroleum indus­
try. The annual report of the Chamber explains "establishment of 
this section is a typical illustration of the spontaneous acceptance 
by the industry of the departmental idea." Motor manufacturers 
were requested to outline their problems involving fuel and lubri­
cants so that the gas and oil producers and refiners might, as a sec-
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tion. cooperate with motor manufacturers m correcting conditions 
as they arise. 

:\!though airship construction in 1928 was limited to a few firms. 
the magnitude of the work under way and its governmental and 
internal ramifications prompted the airship manufacturers to form 
their own section and to appoint a committee to guide the Chamber 
in its conduct of matters afFecting the manufacture and operation of 
lighter-than-air craft. 

Airplane Manufacturers 
Acme Aircraft Corporation, of Rockford, Ill.. ,,·as organized late 

in the year and produced a 2-place high wing open monoplane for 
training purposes. 1t had folding "·ings and was designed to take 
engines up to 120 horsepo\\'er. 

The Advance Aircraft Company, of Troy. Ohio. increased its 
manufacturing space approximately 30 per cent during the year and 
continued production of \Vaco airplanes for student instruction. 
passenger carrying, commercial taxi work, air mail and individual 
owners. Officials of the company found the most significant feature 
of the year in the rapidly increasing number of sales to private 
owners. In districts where in 1926 only 12 per cent of the sales were 
made to private owners they climbed to more than 45 per cent in 
1~)28. The tapered wing sport model was a new \Vaco produced dur­
ing the yea 1'. 1 t won the transcontinental race bet\\·een ::\" e,,. York 
and Los Angeles in September and also took the sweepstakes prize 
for best time between the cities. 

Aerial Service Corporation. of Hammondsport. N. Y., during 
the year produced the "?viercury Kitten." a cabin monoplane, Velie 
powered, and a primary training monoplane with a \Varner engine. 
That company also placed on the market the Tviercury combination 
wheel-ski gear, of duralumin construction and capable of being fitted 
to any plane. 

Aeromarine Klemm Corporation. of Keyport, N. J., produced a 
numher of low wing monoplanes for sport and training purposes, 
the machine being an adaptation of the Klemm model which origin· 
atccl in Germany. 

Alexander Aircraft Co., of Colorado Springs, Colo., in 1928 

increased its production facilities from those permitting three planes 
a clay to one an hour. The number of employees was enlarged by 
-1-0 per cent. Distribution facilities were also added. The company 
acquired 50 per cent more distributors and dealers during the year. 
lVIotor car dealers were added to the sales organization. Company 
officials spent some time abroad itwestigating the export market and 
found South America promising an excellent market. Sales in 1928 
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were increased by more than a million dollars. P lanes were exported 
to Canada, Alaska and Australia . The company developed th e 
"Eaglerock Bullet," a 4-place cabin monoplane of t he 10\.v wing full 
cantilever type. 

The Alliance Aircraft Corporation buil t a new plant at A lli ance, 
Ohio, during the yea r and produced an experim enta l biplane. The 
company also owns its own a irport. 

American Aeronautical Corporation , New York, was o rga ni zed 
in 1928 to produce the Savoia-Marchetti -55, ·-s6, and ·-62, Ital­
ian planes, and purposed to build a facto ry on Long Island in 1929. 

American Eagle A ircra ft Corporat ion, of I'-.ansas C ity, Mo., 
expanded its line of planes from r to 4 types in 1928, includ ing a 
3-place open cockpit commerc!al biplane, a 2-place fo ld ing wi1:g 
sport biplane, a 4-pq.ssenger cabm monoplane and a 6-passenger twm 
motor cabin monoplane. The factory space and number of em­
ployees were more than doubled. Many d ist ri butors we re added to 
the sales organization. Officials of the company fo und flying becom­
ing popular in many sections of th e country which 12 month s before 
did not appea r at all promising. 

The Bird Wing Commercial A ircraft Co., of S t. J oseph, Mo., 
developed 3 types of biplanes and planned to build 5 planes a month 
in 1929. 

Boeing Airplane Co., of Seattl e, Wash., during 1928, ca rri ed out 
an extensive program in th e building of experimental and prod uc­
tion types of aircraft fo r both milita ry and commercia l use. 

The XP-7, a standard PW-9, with a Curti ss V-1570 eng ine in­
stalled, was built for a serv ice tes t. A fleet of F3B-r 's , a shipboard 
fighting plane, was delivered to the Navy Department. The las t 
one on the contract was equipped with th e a utomatic w ing slot, so 
designed that it could be locked in th e closed position. A ll planes 
were equipped with th e Boeing type emergency flotation gea r, w hich 
is now standard equipment on all Navy airplanes. The F4B-1, a 
high performance, single seater, fighter , was built and demonstrated 
to both the Army and Navy, and placed in production for both 
services. For the Navy, the standard emergency flotation gear 
and deck arresting gear were provided. 

In the commercial field, the Boeing Airplane Company pro­
duced several planes of different types. Nineteen of the 24 Model 
40-A mail planes delivered. to Boeing Air Transport, Inc. , in 1927 
were modified to 40-B mail planes, with the Pratt & Whitney 
"Hornet" taking the place of the lighter "Wasp" engine. 

Construction was begun on a fleet of Model 95 ,mail planes, 
designed exclusively for the transportation of mail and express. 



(Top) Bellanca monoplane. (Center) Alexander Eagle1·ock. (Bottom) 
Fokker Univc·rsal. 
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The newly-developed steel and duralumin type of fuselage is util­
ized and is designed with four cargo compat·tments, three for mail. 
and a specially-designed express compartment back of the pilot. 
It is powered with a Pratt & \Vhitney ''Hornet'' engine. Ten oi 
these mail planes were scheduled ior delivery to the Boeing Air 
Transport, Inc. early in 1929. 

Four Model So, 3-engine transports, powered with ''\Vasp'' en­
gmes, fully equipped with modern conveniences. including hot ancl 
cold running water, provisions for a buffet service, etc., were com­
pleted and delivered to the Boeing Air Transport, Inc. during the 
summer of 192S. Model So-A, a refinement of the transport l\loclel 
So, was under construction at the end of the year. lt is designed 
to seat IS passengers. 

Several B-1E flying boats were constructed. The machine has a 
luxurious enclosed cabin seating five passengers and a pilot, and is 
powered with a "Wasp" engine. 

Another type of commercial airplane, Model S1-A, a three place 
open cockpit, sport and training biplane was being developed. 

Buhl Aircraft Co., of Marysville, Mich., continued production 
of the 5-place "Airsedan" and during the year also produced the 
3-place Sport "Airsedan" and the S-phtce "Senior Airsedan." All 
of the planes are closed cabin models of the sesquiplane type for use 
in commercial and private flying. 

Butler Aircraft Corporation, of Kansas City, Mo., produced two 
experimental types with "Whirlwind" engines, one a 4-place cabin, 
and the other a 3-place open machine, both designed by \Vaverly 
Stearman. 

Cessna Airplane Company, of Wichita, Kan., doubled its dis­
tribution facilities during the year and sold machines for mail 
transport, private and photographic flying. The company planned 
to produce a 6-place plane in 1929. 

Command-Aire Incorporated, of Little Rock, Ark., more than 
doubled its factory space and number of employees, adding addi­
tional distributors for its 3-place open biplane of the training ship 
class. The feature of the Command-Aire experimental work during 
the year was the slotted aileron, designed to provide stall speed 
control and balance. The company planned to double production 
in 1929. 

Consolidated Aircraft Corporation, of Buffalo, N. Y., doubled 
its factory floor space in I92S, added 25 per cent to the number of 
employees and produced the Consolidated "Husky Junior," a train­
ing and sport, 2-place biplane. Consolidated also built the Navy's 
largest patrol boat, the XPY- I. 
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Development of large !lying boats has rccei\·ed considerable at­
tention in Europe of late, and the Consolidated's work promises to 
attract much interest in the commercial field here. The XPY-1, if 
b~tilt for air transport purpo~es, could carry 32 passengers. 

Cunningham-Hall Aircraft Corporation. of Rochester. X. Y., 
wa~ organized late in 1928. Tt planned to produce in 1929. 6-place 
cabin ;Ill-metal and 4-place cabin planes. This company brings into 
the industry James Cunningham. ~on & Co., for ninety years iden­
tilied with vehicles. producing the famous Cunningham coaches and 
at prc~cnt the Cunningham automobiles. It also brings back into 
the indu~try \Villiam F. Thomas. founder of Thomas Bros. Aero­
plane Company and until 1921 vice-president of the Thomas-1\Iorse 
Aircraft Corporation. He i~ chief engineer of the new company. 

Curtiss Aeroplane & 1\Iotor Co., of Garden City, and Buffalo, 
X. Y., in 1928 continued its refinement and production of military 
aircraft and the experimental de\·elopment of new types for mil­
itat·y purposes. and entered the commercial field as manufacturers 
of planes and engines. Three types of commercial planes were pro­
duced. the "Robin," the ''Falcon'' mail plane, and the "Fledgling'' 
training plane. 

The "Robin'' is produced by an affiliated company, Curtiss-Rob­
ertson, of St. Louis. and is designed for private owners as a semi­
cantilever cabin monoplane for a pilot and two passengers. and is 
powered with either the watercooled 90 horsepower Curtiss "OX-s" 
engine, or the aircooled 170 horsepower Curtiss "Challenger" engine. 
An interesting innovation is the use of one piece stamped metal ribs 
in both the wings and control surfaces. 

The Curtiss "Falcon'' mail plane. a single bay biplane, is a modi­
fication of the military "Falcon'' in extensive use by the Army. 
::-.J avy and :rviarine Corps. Several of these planes powered \\·ith the 
"Liberty" engine, were produced for K a tiona! Air Transport, and 
with their high cruising speed of approximately 120 m.p.h. enabled 
that company to shorten the running time between its terminals. 

The Curtiss "Fledgling" training plane \vas original}· designed 
to enter a Navy competition for training planes in which it took 
first place from a field of fourteen competitors; and while adopted 
by the Navy as its standard training ship it is built for commercial 
purposes as well. 

It is a 2-bay biplane for a pilot and a student, and, with the 
Curtiss "Challenger" engine, has been selected by the Curtiss Fly­
ing Service as standard equipment for its nation-wide chain of 
flying schools. It is convertible as either a landplane or seaplane. 

The "Fledgling" as a Navy training plane is equipped v:ith the 
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Wright "Whirlwind" engine, and whil e essenti ally th e same as its 
commercial sister ship is especially adapted to th e requirements of 
advanced training, including fixed and flexible g unn er) , ra di o spot­
ting and bombing. 

In addition to the "Fledgling," th e Curt iss Compa ny des igned 
and built another type for th e avy, th e XFSC-2. Thi is a tw o­
seater fighter, the first ever built fo r th e Navy, a nd in appearance 
and performance, particular!) w ith respect to maneuverability a t 
altitude, resembles the single-seater fi ghter. Its climb is full y equ a l 
to that of the single-seater, and its top speed onl) slig htly less. 
It is a single bay biplane, powered with th e P ra tt & \ ,Y hitney " \ asp" 
engine, with the upper wing sha rply raked to g ive lirec ti ona l stabil­
ity in landing, and is especially designed to opera te from th e decks 
of aircraft carriers. 

For the Army, Curtiss added to the "I-:Ta wk" seri es th e Py \ , 
an adaptation of th e standard pursuit ship to th e a ircooled " \i\ asp ' 
engine. It was produced in quantity durin g th e year. D esigns 
for two more "Hawks," the PIC and the P 6, vve re a lso prepared. 

Besides creating new types o f aircraft and eng ines, th e Curti ss 
organization was actively engaged in th e producti on o f new designs, 
and in the solution of a wide range of problems in aeronautical 
research. 

The Davis Aircraft Corporation of Richmond , Incl. , planned to 
pro,cluce new types of commercial machines in 1929 . 

Driggs Aircraft Corporation, of Lansing, Mich. , expanded plant 
facilities and produced a new machine, th e "Skyla rk." 

G. Elias & Bro., Inc., of Buffalo, developed three ty pes o f air­
planes during the year, a mail and express plane, the " A ircoupe" 
and the "Airmobile," and planned to enter production in 1929. The 
company also made plans for a new plant to be located at the Buffalo 
airport. 

Fairchild Aviation Corporation of N ew York, was organized 
to hold the stock and manage subsidiary corporations in both th e 
manufacturing and operating fields of the industry. The subsidi­
aries are Fairchild Aerial Camera Corporation, Fairchild Aerial 
Surveys, Inc., Fairchild Airplane Manufacturing Corporation, Fair­
child Flying Corporation, and, in Canada, Fairchild Aviation, Ltd., 
and, in Mexico, Compafiia Mexicana de A viaci6n. 

The Fairchild Airplane Manufacturing Corporation increased 
production · of cabin monoplanes fourfold over the preceding year. 
The Fairchild-41 is a 4-passenger high wing cabin monoplane pow­
ered with a Wright "Whirlwind" engine, equipped with folding­
wings and luxuriously appointed for comfort and convenience. It 
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( Lef t) Richfield Oil Company underg rOtind f ueling pit at ·Metropolitan A ir­
port, Los Angeles . (1'-ight) Eclip e Hand Inertia Starter. 

is distinguished by high performance, complete equipment, and 
sturdy construction. The Fairchild-7r is a general utilit) transport, 
carry ing seven passengers and powered with a P ratt & \t\ hitney 
' 'A asp" engine. It is also equipped with folding wings. The 
Fairchild-2r is a 2-place low wing monoplane designed primarily 
for training and student flying. 

Fairchild plant fac iliti es were develop.ed a t Farmingdale, Long 
Island, N. Y., in 1928, including an airport and a large factory 
building w ith dope shop, heat-treating plant and metallurgical lab­
oratory. The company planned to build r,rso airplanes in 1929. 
It was also developing the foreign market, officials and executives 
making surveys in South A merica. 

The experimental engineering department of the Fairchild cor­
poration worked throughout the year toward the development of 
a silencer which would muffle the engine exhaust. After months 
of experimentation and study a device was perfected to a degree 
warranting its use on a current model. Accordingly, the Fairchild-
4I and the Fairchild-71 were equipped with exhaust silencers. 

A new type landing light, to be built into the leading edge of 
a monoplane wing vvas also developed by Fairchild engineers. A 

· combination ski and pontoon was also produced and installed on 
Fairchild equipment. 

The Fokker Aircraft Corporation of America in October, 1928, 
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entered into dose affiliation with several of the most important air 
transport operators, including the \\!estern Air Express and a group 
of California capitalists headed by James A. Talbot, president oi 
the Richfield Oil Company, and Harris l'vl. Jianshue. president of 
the Western Air Express, 1 nc. This organization also established 
close connection with the Universal Aviation Corporation, which 
acquired stock in the Fokker Corporation. 

A financial interest was also acquired by a gnmp headed by 
Major John A. Hambleton of naltimore, who are active in the 
Aviation Corporation of the Americas, of which Pan-American .. \ir­
ways is an operating subsidiary. 

Fokker factory space was increased in 11)28 to include the en­
larged factory at Teterboro, N. ].. a leased building at Passaic. X. J .. 
and a new plant at Glendale, \V. Va. A new factory was to he built 
in Los Angeles in 1929. The number of employees increased from 
266 in 1927 to 9o6 in 1928. 

During the year the Fold<er Corporation produced several new 
types, including the "Super-Universal," "Vvasp" powered, the 
"F-10," a 14-passenger monoplane with three "\Vasps," and an 8-
passenger metal-hull amphibian. 

General Airplanes Corporation, of Buffalo, produced the "Aristo­
crat," a 3-place open biplane, and the "Surveyor," a twin ''\Vhirl­
wind" photographic plane, and was developing other machines. 
General built a special plane for the Byrd Antarctic Expedition. 

The Great Lakes Aircraft Corporation was organized late in 
HJ28 to take over the physical properties and designs of the Glenn 
L. Martin Company, of Cleveland. Production of planes was to 
start early in 1929. 

Hall-Aluminum Aircraft Corporation, of Buffalo, expanded 
plant facilities in 1928 and began construction of two aluminum 
alloy airplanes for the Navy Bureau of Aeronautics, also producing 
experimental amphibian floats. 

The Hamilton Metalplane Co. acquired additional space for as­
sembly and test work at the Milwaukee county airport and produced 
types "H-45" and "H-47,'' all-metal planes which were sold for 
transport of passengers and mail. 

The Huntington Aircraft Corporation, of Bridgeport, Conn., 
was organized to produce a two-place cabin monoplane. Howard 
Huntington, a pioneer in aeronautics, is head of the corporation. 

Ireland Aircraft, Inc., of New York, doubled the number of its 
employees during the year and developed a new cabin amphibian. 
The Ireland machines are distributed through Curtiss Flying Service. 

Keystone Aircraft Corporation late in the year was merged with 
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the Lo nin g Ae ronauti ca l ]:.ng in eering Co rpora tion. T he 1-. .. eystone 
plan t a t ] ri stol, Pa., and th e Loening plant in New Yo rk were re­
ta ined. D istribu tors were appo in ted to market the Ke) stone 
'~Pa tri c i a n " and the Loening A mphi bian "- ir Yacht." 

Loening amphi bians were deli vered to both th e \rmy and the 
Navy a ir fo rces in quanti t) during 1928. The commercial L oening 
was fi rst exhibited a t the a ircra ft shO\ .· in Detroit, and several ma­
chines were purchased b} a ir transport lines an I indi, iduals. The 
"Air Yacht ," vV ri ght "Cyclone" powered, seats 8 persons. The 
company planned to produce a small 4-place sport amphibian in 1929. 

The Keys tone " Pa trician" was th e larges t passenger plane built 
d uring the yea r, ca rry ing IS persons besides two pilots and hav ing 
a wing spread o f 90 fee t. I t weighs 15,000 pounds fully loaded, is 
powe red with three engin·es and has a Ay ing 1·ange of about six 
h ours. 

The Knoll A ircra ft Corpora tion, of \ i\ ichita, Kan., was organ­
ized in October, 1928, and produced its KN-I type. A new tri­
motored "vVasp" powered transport plane to ca rry 22 passengers 
and a crew of four was to be built in 1929. 

K reider-Reisner A ircraft Co., Inc., of Hagerstown, :M el ., ex­
panded production f~ciliti e s in 19·28 and put out three models. 

Joseph Kreutzer Corporation, of L os Angeles, developed a tri­
motored "Air Coach" and was putting out 8 planes a month at the 
end of the year. Production facilities were to be increased to permit 
construction of one plane a day. 

Lockheed Aircraft Company, of Los Angeles, increased the 
number of employees fr01n 23 to I so and expanded factory space 
from 6,375 to 43,000 square feet. The "vVasp" powered "Air Ex­
press" monoplane produced in 1928 was being marketed in numbers 
at the end of the year. 
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Mahoney-Ryan Airc.raft Corporation, of A nglum, Mo., confined 
production to the 5-place "vVhirhvind" povvered Rya n " B rougham." 
An experimental low w ing monoplane with a sin o·le lift section 
tail surface and lacking both stabilizer and rudd er fin promised to 
warrant production in 1929. 

Mono Aircraft, of Moline, Ill. , a branch of the \ eli e Motors 
Corporation, produced two closed high wing types, the 2-place 
"lVIonocoupe" and the 4-place "lVIonocoach." 

New S tandard Aircraft Corporation, of Paterson, N . J., devel­
oped a s-place open cockpit plane, Model GD-24, with its fuselage 
structure entirely of open dural sections riveted together. The 
machine was designed for use as a passenger or mail plane, ope r­
ating from either land or water. 

Nichol.qs-Beazley A irplane Co., of Marshall, Mo., in addition 
to a general expansion of their aircraft supply business, developed 
a new monoplane in 1928. 

Parks Aircraft, Inc., of St. Louis, Mo., was organized during 
the year to manufacture a line of airplanes, including two open 3-
place biplanes, the P-I with OX-5, the P-2 with any I so h.p. engine, 
and the P-3, a cabin monoplane. 

Pitcairn. Aircraft, Inc., in its factory at Bryn Athyn, Pa., manu­
factured five types of machines, the "Fleetwing," "Mailwing," 
"Sport Mailwing," "Super Mailwing" and the "Super Sport Mail­
wing." 

The rapid growth of air mail poundage on all of the routes 
throughout the country created a very urgent need for a machine 
having the high performance and maneuverability of the Pitcairn 
"Mailwing," but capable of carrying approximately twice the cubic 
mail capacity. Pitcairn "Mailwings" had already become standard 
equipment on several air mail lines and the need for the new ship 
resulted in the production of the "Super-Mailwing," type PA-6, 
having a mail compartment of 40 cubic feet and a pay load capacity· 
of sao pounds while reta ining the high top speed (over 130 m.p.h .) , 
the low landing speed ( 45 m.p.h.) and the controllability and maneu­
verability of the former "Mailwing" type. 

Sikorsky Aviation Corporation, of College Point, Long Island, 
N.Y., completed development of its S-38 amphibian and placed that 
type in production in 1928. The S-38 is powered with two Pratt 
& Whitney "Wasp" engines and provides quarters for IO or 12 per­
sons, including the crew. 

The Simplex Aircraft Corp., of Defiance, 0., developed a 2-place 
open monoplane, and was planning increased production of that 
and other types in 1929. 
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pa rtan \ircraft ompan), of Tulsa Okla., built a new factor) 
1n 192 and luring the twelve months increa eel the number of em­

·ees fr m -5 to 100. P lane were old to superintendents of 
ompanies and lrilling contractors for rapid transportation and 

a number of private owner f r pi a ure flying. 
Th tearman \ircra ft ompany, of ichita, Kan., tripled its 

1:actor) space in 192 an I in r a d the number of employees from 
-o to 190. Th ' r . I eed Ma il ' ydone powered, \\as designed to 
ca rr) 1,000 pounds of paying I ad and the plant was in production 

n that t ·pe at the end of the yea r. The p e I fail " was devel-
oped from the -3B sport commercial plane. new type, the 
' tea rman " Coach" was to be produced in I _ . 

T he "tin on .\ircraft Co rp ration in 1 _ made pla11s for a ne\\ 
factory to be built at \1Va) ne, iVI ich. . n average of 200 persons 
,,·ere employed a t the plant in Northvill e, M ich., , ith facilities for 
turnin g out 10 planes a week. The 6-passenger "Detroiter" and 
+-passenger "Junior" were produced in quantity during the year, 
and a number sold to business organi zations. Others ''ere sold 
abroad. 

wallow Airplane Co., of VVi hita, I-...an. produ e I its 3-place 
open bipla11e in quantit) during the) ea r. 

wi ft A ircraft Corporation, of \i\ ichita, Kan., produced a 2-
place training biplane in 1928 and planned to put out an open sport 
biplane in 1929. 

Szekely Aircraft Corporation , of Holland, l\II ich. , enlarged fac­
tory space in 1928 and produced the single-place "Flying Dutchman," 
a monoplane designed for sport fly in g. A 2-place monoplane ''as 
to be produced in 1929. 

Thaden Metal Aircraft Corporation, of San Francisco, developed 
an 8-place all-inetal cabin monoplane, \\ ith fuselage built on the 
st ressed-skin monocoque principle, using corrugated duralumin. 
The next Thaden development was a 4-place cabin metal machine. 
Both types were to be produced in quantity in 1929. 

Thomas-Morse Aircraft Corporati on, of Ithaca, N. Y., at the 
end of the year was producing a number of all-metal observation 
planes for the Army Air Corps. They were to incorporate refine­
ments determined by tests of the Army X0-19 plane, the metal 
construction following the practice found satisfactory in service 
tests carried on for tvvo years. 

Travel Air Company, of Wichita, Kan., in 1928 doubled ' plant 
facilities and the number of employees was increased from 130 to 
260. More than soo planes were built. New types produced dur­
ing the year included the 6-place cabin monoplane and open cock-
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pit biplanes for 'VVarner, Axelson or Curtiss "Challenger'' engines. 
New designs included Type GCXX> cabin monoplane for "\Vhirlwind" 
or "Wasp" engines. 

Chance Vought Corporation, of Long Island City, Xew York, 
one of the oldest and largest producers of aircrait in the country. 
showed a large increase in sales and shipments during 1928, total 
shipments amounting to approximately $J,OOO.OOO, an increase oi 
200 per cent over 1927. The major portion ui the Vought produc­
tion was for the U. S. Navy. Several planes were built ior the 
Argentine Navy and contracts negotiated with other South Amer­
tcan governments. 

Quantity production was concentrated on the ''Corsair" modd 
of the 02U-1 and 02U-2 types, each powered with a Pratt & 
Whitney "Wasp" engine, the latter type being a development oi the 
original "Corsair." This Model 02U-2 is quickly convertible to 
either landplane, seaplane, or high-performance amphibian. Four 
~vorld records made by the "Corsair" early in 1927 were still stand­
mg at the end of 1928. 
. The "Corsair" in 1928 was equipped with the slotted wing, that 
mstallation being the first made on an American military airplane. 
Tests indicated that the device would largely eliminate the spin. 
It was said that the plane could be brought out of a tight spin in a 
half-turn with the slots opened. The use of the slots also permitted 
the plane to land more slowly. 

During the year a new 2-seater fighter, the F2U-1, \vas developed 
by Vought engineers, and this model, with the 02U-2, was to com­
prise the major production of the Vought plant in 1929. Research 
and development work on a new Naval pursuit plane and new type 
commercial" plane also were in progress at the end of the year. 

Whittelsey Mfg. Co., Inc., of Bridgeport, Conn., acquired the 
American rights of the Avro Avian and was preparing to produce 
that type in 1929. 

Engine Manufacturers 

Among the new companies entering the aircraft motor field in 
1928 was the American Cirrus Engines, Inc., organized in November 
with its plant located at Belleville, N.J. Production was started on 
the Cirrus 4-in-line aircooled engine. 

The Aeronautical Products Corporation, of Naugatuck, Conn., 
developed the "Scorpion," a 4-in-line aircooled airplane motor and 
was preparing to increase production in 1929. 

Curtiss Aeroplane & Motor Co., Inc., in 1928 added another en­
gine to its aircooled line which was started with the 6oo h.p. "Chief-
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A ircraf t eng ines: (Top L eft) Curti ss Clzicfta.in . (Top Right) Curtiss Clwl­
l eHg e1·. (Bottom L eft ) Curtiss Couqul'r or. (Bottom Right) A m erican Cin us. 

ta in." The new engine was the "Challenger," a 6-cylinder radial 
type developing 170 h.p. at r8oo r.p.m. 

The "Challenger" features a 2-throw crankshaft with conse­
quently staggered cylinders, and combines smoothness of operation 
at all speeds with advantageously low frontal area. The Curtiss 
company was to build the "Challenger" in quantity during 1929, and 
to that end had under construction at Buffalo a large plant to be 
devoted entirely to manufacture of engines. The new plant, with 
about 490,000 square feet of floor space, was to double Curtiss 
production facilities. 
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The Curtiss company also continued the prod uction of the 
"Chieftain," the "Conqueror," and the D-12, all in ex tensive use 
by the Army and Navy air services. 

The "Chieftain" represents perhaps th e wide~t d~parture fi.·om 
conventional design of any aircooled engine built 111 .the l!mted 
States. It is of the hexagon type, and has two banks of SIX cylmders 
arranged directly one behind the other on a 2-throw crankshaft 
with overhead gear driven cams. Though developing 6oo h.p. at 
2109 r.p.m., it has a lower over-all diameter than any 400 h.p. 
radial aircooled engine in service in 1928. 

The Curtiss "D-12," a twelve cylinder vee-type vvatercooled en­
gine, developing 435 h.p. at 2300 r.p.m., has gained w ide prominence 
from its e{(tensive use in high performance military a ircraft. A 
modification of this model, known as the "D-12F," is equipped w ith 
a side type supercharger to give increased performance at high alti­
tudes, and has been installed in the Curtiss P-5 "Super-Hawks" built 
for the Army Air Corps. 

The Curtiss "Conqueror" engine is manufactured in tw·o models, 
the V-1570, a direct-drive type, delivering 625 h.p. at 2400 r.p.m. , 
and the GY-1570 producing 6oo h.p. at 2400 r.p.m. Both are 12 
cylinder, vee-type, watercooled engines, having the same basic de­
sign and dimensions as the less powerful D-12. The geared "Con­
querors" have be~n selected as the power plant of the "Condor," 
the high performance bomber which Curtiss is producing for th e 
Army Air Corps, and the direct-drive mDdel is used in various 
other types of military and commercial aircraft. 

The Curtiss company also continued the production and refine­
ment of the celebrated Curtiss-Reed duralumin propeller, a single 
piece airscrew manufactured in two types, the "D" type, twisted 
from a flat slab of rolled metal,· and the "R" type forged from a 
solid ingot, both in extensive use in the United States. The "D" 
type is designed for engines of up to 2-oo h.p. and the "R" type 
for engines of 200 h.p. and more. 

Refinements were projected during the year in the manufacture 
of the "R" type propeller designed to bring about further im­
provements in its dynamic, aerodynamic, and static qualities. The 
company also perfected the design for a propeller with three de­
tachable blades for use on large transport ships, and was to place 
it in production in 1929. 

The Aircraft Holding Corporation, of Culver City, Calif., in 1928 
worked in the field of the 2-stroke valveless super-charged motor 
designed to reduce power plant cost, weight and head resistance: 
The company planned to produce such engines in 1929. 
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A ircra ft engines: (Top L ef t) Packard 4A--soo with sup ercharge r . (Top 
Right) A eronautical Products Co rp. Sco·rp·ion. (Bottom L ef t) Ve lie L-g. 

(Bot tom Right) Bliss Ju.pit.er, g eared. 

The Axelson Machine Company, of Los A ngeles, during the 
year produced a 7-cylinder, 150 h.p. radial engine for commercial 
planes. The Axelson engine has several exclusive features, among 
them the compensating rocker box, the unique design of which is the 
result of tests under actual flying conditions at maximum speeds. 
The special feature is a pivoted rocker stud capable of compensating 
any change and length of push rods, therefore equalizing valve lifts 
at all times. The rocker arm contacting with the valve stem and 
push rod is of the roller type which reduces friction to a minimum. 
The amount of travel of the roller while in contact is only 27 jrooo. 
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These rollers also have a tendency to reduce the side thrust on the 
valve stem, thereby giving maximum life to the valve stem and 
valve guides. 

The E. vV. Bliss Company of Brooklyn, N. Y., one of the old­
est manufacturers of heavy machine1·y and known as the makers 
of the Bliss-Leavitt torpedo, entered the aircraft engine field in 
1928, acquiring American rights to manufacture the ""Jupiter" en­
gine, product of the Bristol Aeroplane Co. of England. 

Features of the Bliss ''Jupiter" include the valve compensating 
gear, which maintains valve clearance throughout the whole tem­
perature range of "Jupiter" engines, and the special exhaust mani­
fold which is an annular ring in the front of the engine, and which, 
besides collecting and silencing the gases, forms a stream line front 
to the entrance. 

Other features of the "Jupiter" is its forged duralumin crank 
case and the utilization of a split crank shaft and solid big end 
rod. Another point is the 4-valve head, developed by the need, in 
large horsepower engines, to utilize multiple valves, both for effi­
ciency and reliability. The "Jupiter" engine also has a very large 
diameter ring, allowing short and light engine mounting. The 
diameter of this ring is such that the engine can be placed in or 
removed from a plane without disturbing the accessories mounted 
on the rear. 

The Bliss "Jupiter" has the spiral intake and the Triplex car­
buretor. Spiral form of gas intake on the "Jupiter" solves the 
problem of the equal distribution of intake gases in a 9-cylinder 
radial engine without requiring the use of extra moving parts. 
A 3-way spiral is built into the rear half of the crank case. Each 
of the passages in this spiral are feel by an individual carburetor 
and in turn each passage feeds three different centers equally spaced 
around the engine, practically a set of three perfectly balancd 3-
cylincler engines super-imposed. 

The Bliss company scheduled for production besides the 
"Jupiter," the Bristol "Titan" s-cylinder and the Bristol "Neptune" 
7-cylinder engines, 225 h.p. and 325 h.p. respectively. All of the 
parts for these engines are interchangeable with those of the 
"Jupiter." 

Continental Motors Corporation took up aircraft engine develop­
ment in 1928 and produced a 7-cylinder aircooled radial engine of 
four and five-eighths bore and stroke, with a rating of 150 h.p. at 
1850 r.p.m. Continental Motors planned to develop new types in 
1929. 

The Siemens & Halske company of Germany established a sales 
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A ircraft engines: (Top Left) Pratt & \ ' hitney reduction geared Ho·rn et . 
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and service station in the United States for its Siemens engme, 
under the direction of K. G. Frank, of New York. 

The Kimball Aircraft Corporation of Naugatuck, Conn., in 1928 
conducted experimental work and tests on its "Beetle" 7-cylinder 
radial engine. A distinctive feature is the use of an F -type cylinder 
head. 

Kinner Airplane & Motor Corporation, of Glendale, Cal. , put up 
a new factory in 1928, doubling the floor space and increasing th<:: 
number of employees from 25 to ISO. Production was confmed to 
the Kinner K-5 , s-cylinder, aircooled radial, 4-cycle engine of 
100 h.p., a development of the former Kinner motor which had 
Approved Type Certificate No. 3· 

The Packard Motor Car Company, of Detroit, in 1928 contin­
ued production of its 6oo h.p. and 8oo h.p. aircraft engines and 
built a Packard-2500 engine equipped with twin superchargers 
of the centrifugal type and developii1g 1,000 h.p. That engine was 
delivered to the Army Air Corps for test. Another Packard-2500 
was produced, with high compression and without superchat~gers, 
developing I,IOO h.p. 

During the year Packard also produced a Diesel type aircraft 
engine, the first motor of the kind to be fl own. Packard test 
pilots and engineers used it on a number of field flights, and it 
was undergoing endurance tests at the end of the year. The 
Packard Diesel is in the form of a 9-cylinder aircooled radial of 
about 200 horsepower, and uses fuel oil under the injection principle. 

The Pratt & Whitney Aircraft Company, of Hartford, Conn., 
one of the largest manufacturers of aircooled airplane engines in 
the world, produced its "Wasp" and "Hornet" engines in 1928. 
They were installed in 45 different types of planes, military and 
commercial, and were used, in whole or in part, by more than 25 
mail and transport operators. 

The "Wasp" 9-cylinder radial engine originally rated at 410 
h.p. at 1900 r.p.m., was developed into a Series B, and at the end 
of 1928 into the Series C, both of which later types are rated at 
450 h.p. at 2100 r.p.m. for military rating. The "Wasp" is the 
Navy standard engine for single and 2-seat fighter and observation 
planes, and since its adoption has brought six world records to the 
Navy. The Army Air Corps is using a number of these engines, 
particularly in the single-seat fighters. Service test in the pursuit 
type is being conducted with the new Boeing fighter. 

The "Hornet," a larger engine, was developed for the heavier 
weight-carrying planes. The first of the type, known as Series 
A, is rated at 525 h.p. at 1900 r.p.m. and has been supplied both 
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A ircraft engines: (Top Left) Wright Cyclon e. (Top Right) Wright W !z.i·ri­
~CJind N ine. (Bottom Left) Wright Gips"J'· (Bottom Right) Warner Scamb. 

with direct drive and two to one reduction gearing. The Navy has 
used this engine for observation, bombing and patrol planes. 
" Hornets" installed in this latter type brought six more world rec­
ords to the Navy, making a total of twelve world records estab­
lished for Pratt & Whitney engines. The Army Air Corps used 
"Hornets" in large twin-engined bombing planes. 

The Series B "Hornet" successfully completed its development 
tests during 1928, preparatory to production as the second engine 
of the type in 1929. The displacement of the Series B has been 
considerably increased, although the weight is only negligibly greater 
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than the older type. The Series n "Hornet" is rated at 575 h.p. 
at 1950 r.p.m. for the direct drive type, and 550 h.p. at I<)jO r.p.m. 
for the geared type. The Series B "Hornet" becomes the most 
powerful single row aircooled radial in the world, based upon its 
standard service ratings. 

Besides being produced in this country in la1·ge quantities, the 
"Wasp" and "Hornet" are manufactured in Europe under license 
by the Bavarian Motor Works, and are assembled in Canada by 
the Canadian Pratt & Whitney Aircraft Company, Ltcl., at Long­
ueil, near Montreal, Quebec. 

Velie Motors Corporation, of Ivloline, lll .. produced twn types 
of radial aircooled engines, the s-cylinder M-j. o2 h.p. at 2000 r.p.m .. 
and the L-<), a 9-cylinder type developing 18o h.p. at I<)OO r.p.m. 

The Wright Aeronautical Corporation of Paterson. ::--J. J .. an­
other of the largest engine companies, expanded its plant facilities 
sixfold in 1928 and increased the number of employees from 1028 

to 22 I5. Wright engines placed in production included the I 50 h.p. 
"\Vhirlwincl-5," 225. h.p. "Whirlwind-7,'' 300 h.p. "\Vhirlwind-9" 
and 525 h.p. "Cyclone." The new ''Whirlwind" series were lighter 
in dry weight than the older J -5 model, the "\Vhirlwind-j." weighing 
370 pounds and "Whirlwind-7" 425, compared to the 200 h.p. J-5 
which weighs so8 pounds dry. Prices for 1929 showed a marked 
reduction from those in 1928. 

Wright also entered the light motor field with its new "Gipsy" 
engine, manufactured under American rights acquired from the 
de Havilland Company of England. The "Gipsy" is a 4-cylincler 
vertical aircooled engine developing 90 h.p. at 11)00 r.p.m. ancl 100 
h.p. at 2100 r.p.m. The cylinders are arranged in line like an 
ordinary motor car engine. 

Foreign licenses to make and sell Wright engines were issued 
in 1928 to Canadian Wright, Ltd., of Montreal, Mitsui & Co., Ltd., 
of Tokio, Societe Franc;aise Hispano-Suiza of Paris; Skoda \Vorks, 
Ltd., of Pilsen, Czechoslovakia, and the Polish Government at 
Warsaw. 

During the year Wright engines were sold for training, bombing 
and pursuit planes in both the Army and Navy air services and 
for commercial planes on a large number of air transport routes, 
for surveying and exploring machines, sightseeing planes and 
private aircraft. 

Expansion iri Accessory Fields 
Because scores of different kinds of materials and hundreds of 

separate parts must be invented, designed and built before an air-
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plane or engine becomes a finished product, the accessory branches 
of the aircraft industry in 1928 were greatly expanded to meet 
th e new demand. There '' ere many instances where companies 
devoting onl) a small part of their effort to producing parts for 
a irc raft felt impelled to reo rganize those branches and make them 
equa l in importance \\ ith their older divisions, such as those pur­
ve ·ing to the motor car, the rad i , electric and other industries. 
Inc reases in the number of planes during the ) ear and production 

hed ules for a still greater output in I9-9 encouraged them to 
enlarge fa ctory space, augment their f rces of skilled '' orkmen and 
develop their research and labo ra torY facilities in order to meet 
compet ition and improve t11 eir prod ucts. 

ir Associates, Inc.; of Ne\ · Yo rk, distributino- agents for im­
porta.nt models of airplanes engines and parts, established a com­
plete consolidated air ticket burea u in their show room at 535 
F ifth Avenue, New York City. \ orkino- capital was quadrupled. 
Supply and service branches were opened in Chicago and Newark. 

· The Airport Development & Con truction Company of Phila­
delphia was organized late in tl1e vear to provide expert technical 
adv ice and consultation in every phase of airport work. Officers 
o f the company include C. Townsend Ludington, E. N . Gott and 
_T. Brooks B. Parker. T . E. Denton, the president, was formerly 
an executive of the Philadelphia R apid Transit Company. 

The American Airports Corporation of New York and its 
affiliated company, A merican Airports Corporation of New Eng­
land , were engaged for airport development and management or 
botJ1 in 33 cities. 

The directors of A merican A irports Corporation are: Stedman 
S . Hanks, president; Guy George Gabrielson, treasurer; Jerome C. 
Hunsaker, vice-president of Goodyear-Zeppelin Corporation; Gen. 
J. Leslie Kincaid, president of A meri can Hotels Corporation; \tVm. 
B. J:viayo, chief engineer of Ford Motor Company; George Mixter, 
vice-president, Division of Aeronautics of Stone & \1\Tebster, Inc. ; 
Gen. John F. O'Ryan, president of Colonial Airways System; 
Franklin Remington, chairman of board of The Foundation Com­
pany; and James \tV. Wadsworth. The directors of American 
Airports Corporation of New England are: \1\Tilliard E. Freeland 
of Freeland & \1\Tarren, Inc.; Stedman S. Hanks; John S. Lawrence 
of Lawrence & Company; George ·Mix ter; and Robert A. \tVarren 
of Freeland & \tVan·en, Inc. 

The American Gas Accumulator Company during the year 
increased its factory floor space 20 per cent and developed a new 
type of acetylene airway routing beacon. American Neon Light 
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Corporation increased its factory space and shop force and made 
experimental installations of l\eon beacons for airport usc. The 
Austin Company erected a number of modern hangars at important 
airports throughout the country. 

The Balsa \Vood Company developed the use of its Lata Balsa 
\Vood in attaining streamlining. The material was credited with 
having increased the lift and speed of the Ryan Brougham from 
five to eight miles an hour. Bendix Brake Company placed in 
production a full line of disc wheels incorporating brakes within 
the streamlining of the elise. Beny Brothers placed their forces 
on over-time and double shift to handle the growing demand for 
aircraft varnishes and other finishes which were shipped in carload 
lots and stocked in vVichita and Seattle. Hlack and Bigelm,-, Inc., 
of New York, air transport engineers, had charge of construction 
work at the Long Island Aviation Country Club and designed sev­
eral other airports, including that at Camden, N. J. 

Other companies engaged in airport development work included 
the Bon forte Airport Engineering Corp., of New York; l\I urphy & 
Chapman, of New York; Saginaw Airport Co., of Saginaw, rviich.: 
and B. Russell Shaw Co., Jnc., of St. Louis. 

The Consolidated Instrument Company of America expanded 
facilities to include plants in Baltimore, l\It. Vemon, 1'\. Y., Phila­
delphia and New York City, and were preparing to produce com­
plete instrument boards. The Crawford Airplane Supply Company 
announced at the end of the year that it carried a stock of sup­
plies, life belts, fuel pumps, etc., in excess of $250,000. The 
Eclipse Machine Company added to its line a light weight hand 
inertia starter and a single cylinder motor, weighing 28 pounds, 
to drive a directly connected generator, the combination making 
a complete portable aircraft power plant for radio transmission. 

The Edo Aircraft Corporation increased the factory floor space 
at its 'College Point, L. I., plant by 90 per cent and developed a 
complete line of standardized all-metal float installations which at 
the end of the year were found in 19 different types of American 
planes. The Electric Storage Battery Company of Philadelphia 
increased the number of sizes in its line of batteries with smaller 
sizes for lighting loads and radio. Batteries were also developed 
for the new radio beacon receiving sets. 

E. I. duPont de Nemours & Company, and subsidiaries, 
increased their facilities for making airplane dopes, fabrikoid and 
pyralin sheeting. The industrial finishes division prepared to offer 
a finishing system for every part of an airplane and a complete 
line of finishing materials. The fabrikoid division of the duPont 



(Top Left) B.B.T. Corporation beacon. (Top Right) B.B.T. intermediate 
land floodlight. (Bottom Left) vVestinghouse sooo-watt, I IS-volt G-64 
bulb lamp and ro,ooo-watt, us-volt G-8o bulb lamp. (Bottom R ight) vVest-

inghouse marker lig ht. 
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Company developed several special color combinat ions fo r a irplane 
use. Nemours airplane fabr ics were made in new light weight 
materia ls, developed for interior trim o f cabin ships. 

The du Pont Viscoloid Company manufactured pyralin gasoline 
tank gauges, running lights , dial faces for instruments and sheeting 
for windows. The outstand ing advantage o f pyralin fo r these pur­
poses is that it is a substitute for glass and is unbreakable. 

The Ex-Cell-O Tool & 11Ianufacturing Company of D etroit 
increased production facilities 100 per cent during 1928 and at the 
end of the year made plant add itions providing another 100 per 
cent increase. That was the ninth yea r that the company had "been 
making aircraft engine parts, starting with one customer, Packard, 
and expanding to include nea rly all of the motor builders in the 
country. 

The General Electric Company produced a new type of airport 
floodlight, in which circular lenses and mirrors, ordinarily used in 
searchlights and fl oodlights, a re entirely absent, It contains 14 
high-power incandescent lamps, giving a total of approximately 
three million beam candlepower. The lamps a re arranged in a 
row in front of a hal f dozen cylindrical mirrors that spread the 
light over the field without perm.hting it to rise high enough to 
interfere with the vision of the pilots landing directly . into the 
beam of the powerful floodlight. 

At a distance of a mile from the floodlight there is a suffi­
cient illumination so that a newspaper can be read; and at 2,500 

feet, the average maximum airport distance , the illumination is 
sufficient so that landing pilots can quickly and accurately deter­
mine the nature of the surface. 

B. B. T. Corp. of America, with main offices in Philadelphia, 
made many improvements on its lighting equipment during the year. 

The B. F. Goodrich Rubber Company expanded its facilities 
to produce additional accesso ries, including the new size airplane 
cases required under the standard set by the Society of Automo­
tive E ngineers. The companies purveying tires and other rubber 
equipment for airplanes included Firestone Tire & Rubber Co., 
United States Rubber Company, Goodyear Tire & Rubber Company, 
the Russell Mfg. Co., of New York, and the Goodrich Rubber Co. 
The Bartol R efining Corporation conducted important tests with 
lubricating oil. Stewart Hartshorn Company expanded facilities 
so per cent, enlarged its factory space 33 per cent and increased 
the number of employees by 25 per cent. The Haskelite Com­
pany developed its new Plymetl with aluminum duralumin faces, 
and also produced both insulated H askelite and Plymetl. The 



(Top) Testing an Irvin parachute. (Bottom Left) Landing with Russell 
parachute. (Right) Launching an Airships Incorporated Airaft. 
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most spectacular use of the insulated panels was made in the 
Army Question Mar!~ which early in January, 1929, broke the 
sustained flight record, remaining up more than six days. The tloor 
was made of balsa-insulated Haskelite and this was largely responsi­
ble for the crew's ability to "outlast" the engines. 

The I-Ieywood Starter Corporation, led by the demand for lighter 
starters, began work in that field. Factory space in Detroit was 
expanded 100 per cent and the number of employees greatly 
increased. 

Interflash Signal Corporation, X ew York, in addition to their 
general automatic flashing signal equipment, at the end of the year 
was engaged in the manu facture and development of aviation bea­
cons. The company has gone into extensive production of aviation 
automatic flashing beacon lights, especially airways course lights 
for night flying, introducing a new development of double pilot 
and adjustable light sources. 

Kendall Refining Company airplanes, in 1928 visited the prin­
cipal airports, and representatives of the company established dis­
tribution facilities for Kendall Penzbest motor oils. Other com­
panies developing the market in aviation fuels and lubricants in­
cluded Standard Oil of New York; the Texas Company; Texas 
Pacific Coal & Oil Co.; Gulf Refining Company, of Pittsburgh; 
Standard Oil Co. of New Jersey; Standard Oil Co. of Indiana; 
Tide Water Oil Sales Corp., of New York; Vacuum Oil Company, 
of New York; Wolverine Lubricants Co., of New Y ark, and the 
Richfield Oil Company, of California. Walter Kidde & Com­
pany developed the Lux flotation equipment for landplanes. It 
consists of two rubber bags, a container of Lux gas under pres­
sure and release mechanism. The rubber bags when inflated act 
as pontoons and add enough buoyancy to a land plane to hold it 
above the surface. Under ordinary flying conditions the rubber 
bags are stored, deflated, in compartments on both sides of the 
fuselage. If trouble occurs, a pull in the release mechanism opens 
the bag compartment, permitting the bags to fall out, and also 
inflates them by discharging the Lux gas into the bags. 

The MacWhyte Company patented their new safe lock terminal 
for tie rods and put it into production. A feature of the lock nut 
is that it can be tightened without limit and yet will not damage 
terminal or tie rod. The Moto Meter Company in 1928 developed 
an i_ce warning indicator, designed to inform the pilot of formation 
of t~e on . the airplane. The National Steel Products Company 
contmued tts development work on metal fittings for both military 
and commercial planes. 
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The Packard Electric Company set up an engineering depart­
ment deYoted to the solution of airplane wiring and radio shielding 
problems, and commenced marketing a complete line of shielded 
cahle. Perry-Austin :\Ianufacturing Company reported that they 
\n•re expanding facilities for the production of airplane dopes. 

Tlw Pioneer Instrument Company. Brooklyn, ~- Y., prominent 
manufacturers of aircraft instruments. in 1928 standardized their 
entin.· line. A new and smaller size was adopted, permitting more 
compact grouping and better arrangement of instruments on a 
panel. .-\n outstanding development was the Titterington 1\Iicrom­
eter Compensator which was adopted for all Pioneer compasses 
including the Earth Inductor Compass. This Compensator, which 
eliminates the loose magnets formerly used. incorporates a magnet 
~\·hich can be adjusted to any strength from zero to its maximum 
111 either direction by the turning of an adjustment screw. A new 
flush mounting magnet compass was also introduced. 

Rand :\[c~ally & Company developed and placed on the market 
a large. detailed map of the United States, designed for airports 
and aviation executives. It is 10 feet 2 inches by 6 feet 6 inches 
on a scale of 25 miles to the inch. Its projection (conic, based on 
two standard parallels) makes it possible to measure distances in 
any direction directly from the map with a negligible error. The 
map shows towns of over I ,000 population, States, counties and 
t·ivers. It is accompanied by a complete index. Concentric circles 
at IOo-mile (4-inch) intervals around the point at which the map 
is used make possible the rapid computing of distances, flying times 
and rates. Another Rand ::\leN allv contribution was the edition 
of state pocket air maps of depet;dable accuracy for the entire 
Cnited States. 

The H. H. Robertson Company in 1928 supplied its protected 
metal roofing and siding sheet for hangars at 1\Iinneapolis, Oakland. 
Chicago, and Miami. The Rome \Vire Company supplied its 
Trenchlay non-metallic and special boundary light cable at a num­
ber of airports. The Russell Parachute Company during the year 
designed a new method of placing the shroud lines within the pack, 
thereby eliminating the possibility of fouling. The Irving Airchute 
Co., of Buffalo, also expanded its facilities to accommodate the 
growing demand for "Irvin" parachutes. 

The Scintilla Magneto Company made considerable progress in 
1928 toward satisfactory radio shielding for magnetos, developed 
a new replacement unit for the OX-5 engine and perfected its type 
SC magneto, effecting a weight saving of 15 to 20 pounds, chiefly 
through the use of the company's improved magnet steel of high 
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cobalt content. Splitdorf E lectric Co., of ewark, a lso planned to 
take care of the growing demand fo r magnetos. 

The Sperry Gyroscope Company supplied to the Department 
of Commerce and to the privately opera ted institutions a la rge 
number of incandescent a irport and airway beacons, and equipped 
many airports with Sperry high intensity fl oodlights units. 

The Stromberg Motor Devices Company designed, tested an 1 
put into production a series of single barrel aircraft carbureto rs, 
designated as the A-R models, to meet the carburetion require­
ments of aircooled engines. These range in size f rom r y; to 3 
inches, and incorporate a number of new features not previously 
used in American carburetors, the most outstanding of which are 
the use of a pump fo r smooth and rapid acceleration, an econo­
mizer for obtaining max imum economy at cruising speeds regard­
less of the richness of the mi x ture a t full throttle, and a needle 
valve type of mix ture control. The standard Stromberg plane tube 
air bled type of mete ring system has been retained in all designs. 
A number of new ca rburetors to meet special milita ry and commer­
cial requirements were developed for experimental and service use. 

The Summerill Tubing Company expanded its a ircraft acces­
sory manufacturing facilities 100 per cent in 1928 and also increased 
production to that extent. Beginning operations ' on July I sth the 
Supreme Propeller Company of Wichita, Kan., formerly the Stone 
Propeller Company of Dayton, within six months increased pro­
duction from three a clay to ten a clay. O th er companies producing 
propellers included Hamilton Aero 1 fg. Co., of l'VIilwaukee ; Reed 
Propeller Co., of New York, and Standard S teel P ropell er Co., of 
Pittsburgh. 

The Westinghouse Electric Manufacturing Company expanded 
its facilities to meet the demand for airport lighting equipment. 
The Westinghouse Lamp Company developed its airplane headlight 
lamp with projector to be placed on the underside of the fuselage 
for emergency landings in otherwise unlighted fields. 

The companies making spark plugs included Champion Spark 
Plug Co., of Toledo, Ohio; A C Spark Plug Co., of Flint, Mich., 
and The B.G. Corporation, of New York. 

Among the important concerns contributing to the success of 
American aviation the following should be noted. Clarence Whit­
man & Sons, Inc., of New York, long established in the textile trade, 
specialized in airplane fabrics. Aerovane Utilities Corporation, of 
New York, brought out a complete and important line of airport 
markers. The Celluloid Corporation, Newark, N. J., through special 
research and study, was able to supply the industry with more satis-
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factor.) celluloid products. F. R. Cruikshank & Co., of 1 - ew York, 
ntered the fi eld of aviation insurance during the year. U . S. Av ia­

t ion -nderwriters, Inc., specialized in all forms of a\ iation un der­
\\ riting. The Tra\ elers Insurance Company, of Hartford, Conn., 
one of the first to offer aviation protection, expanded the facilities 
of its specia l department to take care of the business developed b.) 
its effective coverage of the industiJ. 

The Elgin National Watch Co. expanded its aircraft instrument 
d iv ision and added new equipment to its extensive line known to the 
trade as "Avigo" instruments. Follmer Clagg & Compan.) , of Lan­
caster, Pa., also expanded their manufacturing facilities during tl1e 
year and fo und a growing market for their "Positive Opener" para­
chute. Wellington Sears & Co. of ew Yo rk, we re among the 
important manufacturers w ith a constantly expand ing market for 
a irplane fabrics. 

The increased demand for airplanes "'as reflected in the expan­
sion of fac ilities thro~1ghout the industry. The Binks Spra.) Equip­
ment Co., of Chicago, developed a large market for its paint spra.) ing 
equipment. The Leece-Neville Co., of Cleveland, great!.) increased 
their line of voltage regulated generators for all types of airplanes. 
The Naturaline Co. of America, Tulsa, Okla., reported increased 
sales for its av iation fuels. The Linde A ir Products Company, man­
tlfacture rs of oxygen, acetylene and carbide welding and cutting 
apparatus, found the aircraft industry using more of its products 
month by month. 

The J ohnson Ae roplane & Supply Company, of Dayton, one of 
the oldest in aviation, expanded their facilities and enlarged their 
stocks of materials and equipment for manufacturers, operators, 
schools and airports. The Aero Supply Mfg. Company, of 
College Point, N. Y., long established in their special fi eld, developed 
nevv markets throughout the country for their extensive line of air­
plane accessories, parts and supplies. Brewster & Co., Inc., of Long 
Island City, N. Y., one of the first of the large manufacturers in 
other fields to enter aviation, expanded its aeronautical department 
to accommodate the increased demand for pontoons, fl ying boat hulls 
and other parts. The Kelsey-Hayes Wheel Corporation, of D etroit , 
was another important concern to report a rapidly growing market 
for its complete line of airplane wire wheels. The Aircraft Products 
Corporation of America, Detroit, besides other important equipment 
popular throughout the industry, specialized in the manufacture of 
Oildraulic Shock Struts. The Cleveland Pneumatic Tool Company 
found a ready market for its line of airplane parts, including its 
specialty Aero! Struts. 
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The Crouse-Hinds Co .. of Syracuse, ~- Y., increased facilities 
to supply its rapidly growing market with complete lighting equip­
ment for airports and airways. The ~ational Carbide Sales Corp .. 
of New York, besides its large general business, specialized in air­
port lighting equipment. 

The Garrison Fire Detecting System, Inc., of New York, became 
extensively interested in the industry and supplied automatic fire 
alarm equipment for airport hangars and othet· buildings. Van 
Schaack Bros. Chemical \ Vorks, Chicago, added to its well estalJ­
Iishecl business a department producing high grade airplane dopes. 
Titanine, Inc., of Union, N. ]., a pioneer in its field, continued to 
expand facilities for making its well-known line of elopes, paints and 
finishes for airplanes. 

E. S. Twining & Co., of .:.:-ew York, in the textile field, found a 
steadily increasing market for its popular "Fiightex Fabric" for 
aircraft. The Thurston Cutting Corporation, of New York, another 
large textile company purveying to aviation, specialized in produc­
tion of "Dartmouth Tex," high grade cloths and tapes for aircrait. 

A. G. Spalding & Bros., of New York, internationally famous 
throughout the sporting world, reported vastly increased sales oi fly­
ing suits, helmets, gloves and other equipment for flyers. 

Voice of the Sky, Inc., o~ New York, continued the development 
of its "plane speaker," a large amplifier carried in a plane and trans­
mitting to the public on the surface advertising messages, music and 
the like. The S. S. "White Dental Mfg. Co., of New York, another 
concern credited with having contributed much to aviation through 
one of its special departments, continued to supply the industry with 
flexible shafting and accessories for tachometer driving. 

The number of important machine tool and supply manufactur­
ers making special airplane parts was another indication of the 
industry's growth. 

John A. Roebling's Sons Co., of Trenton, N. ]., continued to 
supply large quantities of aircraft wire and cable. The Taylor In­
strument Companies, of Rochester, N. Y., maintained a special tech­
nical branch for the development of aircraft instruments. Thompson 
Products, Inc., of Cleveland, large manufacturers of valves and 
motor fittings, produced increased quantities of engine parts. The 
Wood & Spencer Co., of Cleveland, supplied many engine builders 
with connecting rods and other fittings. The Wyman-Gordon Com­
pany, of Worcester, Mass., one of the largest manufacturers of 
drop forgings, made crankshafts and other forgings for a large 
number of engine builders. The Aluminum Co. of America found a 
rapidly expanding field for its duralumin and allied products. Alu-
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m in um Industri es, Inc., of Cincinnati , was an other important com­
pany supp ly ing a luminum materia.l s in quantity. S. K . F. Industr ies, 

f N e,,- Yo rk, produced for many of the leading engines the noted 
" ayef" sel f-ali crning bal1 and .roll er bearings and otJ1er materia ls. 

T he Pa rk Drop Forge o. , of Cleveland, one of tbe laTger con­
e rn in its fie ld, expanded its market fo r crankshafts , camshafts, 
r d and gea rs. T he Bohn A luminum & Brass Corp., of Detroit, one 
of the most prominent manufac turers of motor equi pment and parts 
in the coun t ry, a lso expanded fac ilities to accommodate th e growing 
d mand. T he Norma Hoffman Bearings o., of Stamfo rd, Conn., 
makers of the . well-kn O\\ n "Precision" ball and roller bea rin o-s, \Yas 
another compan} with a rapid! · developing ma rket. The J. G. Bri ll 

om pany, of P hil ade lphia, na tionally know n ca r manufact u re rs, 
d irected its atten t ion to the increasing oppor tuniti es fo r sales expan­
sion through the a irc raft industr). 

T he Ca rpente r Steel Compan -, of Read ing, Pa. was one of the 
m st important p roducers of speciali zed materi al used in aircraft. 
T he U . S. Hammered P iston Ring Co. of I rv ington , N . J., ex­
panded fac ili t ies to provide for increased output of engine rings. 

Vought Corsair equipped with P ioneer Instrum ent boa rds. 
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CHAPTER VII 

AIRPORTS AND AIRWAYS 

ON Dec. 3 r, 19- , there were 4 ain\ays in the nited 
S tates. They had a combined length of 20,000 miles and 
linked together in one nat ion-\\ ide network of flying routes 

36 1t1es which at the end of the year possessed municipal air­
ports in various stage of c1 velopment. 

\l ong 19 of th e ma in route. 7,5 6 of th eir total length of 9,13.5 
mil · s had been li ghted and otherw i e ma le available for night 
fl y ing . The eq uipment insta ll ed by the Aeronautics Branch of the 
Department of ommerce, charrred with maintaining the ain>. ays 
ystem of the nation, included the li ghting o f 197 intermediate 

fields, 1 , 2 9 rotating or fl ashing beacon lights, with upper ai r 
observ ers , weather reporting and distributing stations, radio tele­
g raph, radi o telephone and land telephone communication and radi o 
beacon eli recti on installations. 

\t the same time the D epa rtment of Commerce had under con­
tract 2,00 1 mil es of lighting, vvith 49 intermediate fi elds and 244 

beacon lights. A nd 2,000 mil es more of beacon lights \~ e re to be 
installed or contracted for during the first six months of 1929. 

The principal result of that program vvhen completed was to 
prov ide an all-lighted transcontinental airway between Nevv York 
and San Francisco, thereby making possible both day and night 
service all the way between the A tlantic and the P acific. Until 
the route between Salt Lake City and San Francisco had been 
lighted night fl ying was possible only between New York and Salt 
Lake. vVith night service throughout the transcontinental route 
regularly scheduled air transport could be accomplished between 
the coasts in two nights and a day: 

Adhering to the principle that commercial flying must be a 24 
hours a day matter in order to compete successfully with surface 
transportation, the Government, the industry and business leaders 
generally prevailed upon municipalities to equip their fields for 
night operations. While the airport program was well under way 
at the beginning of 1928 very little lighting had been clone, and 
it remained for the 12 months that followed to bring about the 
desired development. 

The Government agencies were selecting routes offering the best 
flying conditions between' designated airports, at the same time 

!03 
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providing them with intermediate fields approximately 30 miles 
apart, route markers and landing field markers ior day Hying, and 
all the equipment for safe navigation at night. 

l\I unicipalities in tum commenced installing ai q>Ort beacons, red 
obstruction lights, gt·een range lights on the saie approaches, lighted 
wind indicators, floodlighted hangars and other buildings. The 
degree of completion with which airports were thus equipped deter­
mined their rating under the provisions o i the :\ i r Commerce Act. 
The Department of Commerce was to begin rating airports early 
in 1929. 

While there were only 305 municipal airpm·ts in operation in 
H)28 other landing fields brought the total numbet· to 1 <P-+· They 
included 368 commercial and private fields, 312 auxiliary fields, the 
197 Department of Commerce intermediate fields. 04 ;\ rmy, 1 () 

Navy, one Department of Agriculture and one Interior Department 
field. 

California led all other States with 143 fields; Texas had 101 ; 

Pennsylvania, 83; Ohio, 62; Illinois, 6o; Oklahoma, 40; New York, 
43; and Iowa, 38. \,Yith those in other· States they compt·ised the 
1,324 fields which at the end of the year either had airport facili­
ties or which had been marked and reserved for landing lielcls 
without facilities. At the same time there were 894 other projects 
for fields, the majority of them municipal; while the Department 
of Commerce had listed no less than 4,000 places in the United 
States where landings might be made. 

That the public in accepting aviation as something to be used 
in a practical every day manner is prepared to bear the financial 
cost involved in providing adequate landing facilities, was evidenced 
at the November elections when many bond issues for airports 
were voted upon and passed. 

A few cases were taken into the Courts to determine the status 
of an airport, whether it is properly a public necessity or should 
be classified as of benefit to a special class and therefore barred 
from support with tax funds. In each case the bond issue was 
sustained. The decree of the Missouri State Supreme Court 
expressed the common legal opinion, stating in part: 

"An airport is analagous to a harbor, and if the ownership and 
maintenance of docks falls within the scope of municipal govern­
ment, it would seem that airports must necessarily do so." 

An idea of the money invested in municipal airport develop­
ment may be had by noting the expenditures at 12 of the principal 
flying centers. St. Louis is spending $2,ooo,ooo, mostly for land. 
The land value of the Chicago Municipal Airport is $1,85o,ooo; 

··-···· ··---------------------------



(Top) Searchlight spotting mail plane. (Center) Cleveland airpo rt at night. 
(Bottom) Night mail plane with landing lights. 
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at Oakland, Cal. , $1 ,5oo,ooo; Cleveland, $ 1,220,000; Boston , 
$ I ,075 ,000; San F rancisco, $ r ,ooo,ooo ; Buffalo, $6so,ooo; St. Paul , 
$s so,ooo; St. Joseph , Mo., $2oo,ooo; F ort \ iVo rth , $r7s,ooo ; P hila­
delphia, $ 16o,ooo, and Hart fo rd, Conn. , $ rss,ooo. 

Lighting and othe r equi pment at Buffa lo cost $- os ,ooo ; an I 
late in 1928 the estimated cost fo r ex pansion to accommoda te th e 
traffic was an add itiona l $soo,ooo. Chicago spent $r rs ,ooo on 
equipment and began planning fo r anothe r a iq or t on the lake 
shore to cost $IO,ooo,ooo. \ i\ ithout exception the municipali t ies 
were confronted w ith the possibility o f soon hav ing to enl a rge 
and improve their fac ilities . T he Oakl and a irpo rt was the onl ) 
publi c fi eld in th e U ni ted States at th e end of the year w hich 
had been brought anywhere nea 1· to th e com plet ion stage. B ut at 
least roo others were making conside rable progress, notably the 
L os A ngeles, San Francisco, St. L ouis , Kansas City, A tl anta and 
Newark airports. 

Newark A irport was to become the New York terminal fi eld 
fo r the air transport lines, and at th e sta rt o f ope ra ti ons was fa ir!) 
well equipped for ni ght fly ing. New Yo rk also commenced its 
development of Barren Isl and in 1928. 

O ther agencies pa rticipating in the im provement of airways 
during the year included th e Daniel Guggenheim F un d fo r the 
Promotion of Aeronauti cs ·which organi zed a cam paign to p rocure 
adequate roof ma rkings in a ll communities. In thi s th e F un d had 
the cooperation of the Post O ffice .D epartment, w hich direc ted 
all postmasters to take pa rt in the movement. Com plete stati stics 
concerning airports and airways w ill be found in the A ppendix . 

Aids to Navigation 

Under the Air Commerce Act the W eather Bureau is th e respon­
sible agency for coll ecting and disseminating weather in fo rmat ion. 
The Airways Division o f the Department of Commerce operates 
in cbnnection with the Weather Bureau in di sseminating ·weath er 
information along airways . The bureau maintains personnel a t 
the principal airports to analyze and interpret r eports. The A ir­
ways Division now maintains 28 radio stations fo r the ex change o f 
weather information and dispatch of airplanes, this service being 
supplemented by telephone and teletype communications. 

Great progress was made during the year in the development 
of radio communications to aircraft. On the transcontinental a ir­
way, two stations were in operation experimentally un de r the A ir­
ways Division for several months, and 12 additional radio-telephone 
transmitters were installed at Cleveland, Bryan, Chicago, Omaha, 
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l o rt~·~ Platte, Cheyenne, Rock Springs, Salt Lake Cit), Elko, R en o 
and Oakland. A t the close of 19-8, these radio stations had been 
completed and a new system of con.trol of ain\ ays operation ini­
tiated. 

The radio telephone transmitters are of 2 ,000-\~ att capacity , 
broadcasting voice on goo meters, with a reliable range of 125 miles. 
A pparatus for 15 additional stations "'as to be delivered soon, and 
other stations established along other night flying routes. A radio­
beacon and communication station was being set up .at Key \i\ est 
for the Pan-American Ain·\ a) s. 

A new system of weather and communications service was 
devised by the \iVeather Bureau and Department of Commerce 
to develop the greatest utility from the nevv radio telephone facilities 
and it was proposed to introduce this system on the transcontinental 
airway, using the stations then under construction. This system 
promises the degree of safety required by air transportation on a 
basis that permits unlimited traffic. Timely and accurate weather 
and landing conditions were to be made available to any airplane, 
airport, landing field or individual that cared to tune in. 

The eastern division of the transcontinental airway (between 
New York and Chicago) was the first to be operated under the 
new system. The control center was located at Cleveland, from 
which point the Weather Bureau, National Air Transport Company 
and Airways Division manage the operation of the service. The 
American Telephone and Telegraph Company had arranged to 
install an automatic telegraph typewriter system under an agree-
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ment with the Airways Division for instantaneous communication 
between the radio stations, landing fields along the route. the 
\Veather Bureau and operations manager's office. By this system 
a message written on a typewriter at any point in the circuit between 
Newark, N. ]., and Cleveland conic! be transmitted instantaneously 
and written on a tape at all other points in the circuit. The radio 
operator at the Department of Commerce radio stations was to 
broadcast the messages by radio telephone. 

The weather service, forming the basis of this new system. is 
founded on the regular reports gathered by the \Veather Bureau 
throughout the United States each morning and evening, supple­
mented by a secondary net of weather reports gathered at intervals 
of three hours from critical points in the vicinity of the airway 
route and further supplemented by hourly reports of weather and 
landing field conditions from intermediate landing fields located .'">o 
miles apart along the airway. The \Veather Bureau representa­
tive analyzes the weather data and prepares a short range forecast 
of weather conditions, predicting the track, movement and severity 
of storms, and all other vital information required for the safety 
of flying. 

Aircraft Radio 

The Racliomarine Corporation of America is a subsidiary of the 
Radio Corporation of America. 1 t is engaged in that oldest branch 
of radio service, communication with ships at sea, and it was 
believed by the officials Of the Radio Corporation of America that 
the organization built up and experience gained through many 
years of marine radio communication and work with radio direc­
tion finders on ships should be utilized in working out the problems 
connected ·with one of the more recent applications of radio­
communication with and navigation of aircraft. Accordingly the 
aircraft radio activities of the Radio Corporation of Amerio \Vere 
transferred to the Radiomarine Corporation of America during 
the summer of 1928. 

In cooperation with the engineers of the Radio Corporation 
of America and its associated manufacturing companies, General 
Electric and Westinghouse, a program of active development and 
manufacture of radio communication and navigation devices suit­
able for aircraft is being carried out. This work has included 
investigations to determine the amount of power needed for com­
munication between aircraft and ground and the wave lengths 
most suitable for such service. Much of this work was carried 
out during I928 in cooperation with the Pan-American Airways, 
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Bell Lab01·a tori es a irplane used fo r experimental radi o telephone work 

w hich permitted the use o f its fac ilities in fli ght testing apparatus 
and working out methods of applying rad io to navigation of air­
era f t. 

Of the equipment developed there is now being manu factured 
a combina tion telephone and telegraph transmitter with an output 
of 100 watts which ·can be furni shed fo r operation in the wave 
band of 6oo- 9 50 meters or on any of the waves which the Federal 
Radio Commission recently allocated fo r the use of a ircraft in th e 
50-2 00 meter band. This transmitter is so designed that suitable 
space in which to install it can usually be easily found, and the 
weight has been kept at a minimum for a transmitter of this power. 

Transmitters of smaller power (approximately ro watts) have 
been developed and tested as well as a larger transmitter of about 
300 watts. As a result of this experience it is believed that 100 

watts output may be considered the max imum power necessary 
for communication from aircraft to ground, as _ applied to the 
average transport plane, and that in many cases much less power 
will be sufficient. 

R eceiving sets have been developed, tes ted and are being manu-
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factured for use in navigating planes by means of the radio range 
beacons provided by the Department of Commerce. This receiver 
operates on a vertical pole antenna only six feet high, projecting 
out of the top of the .fuselage. The receiver and its antenna may 
be located in any convenient part of the plane, since provision 
is made for remote control, including adjustment of wave length. 
It has a wave length range of 6oo-r,roo meters so that it is suitable 
for receiving the radio range beacons, the Department of Com­
merce telephone stations which broadcast weather reports, and also, 
if desired, the marine radio shore stations with which planes flying 
over the water may communicate. Since the antenna used is only 
six feet in length, this receiver is necessarily designed to have a 
tremendous gain, three of the tubes used being of the screen grid 
type. Other receivers suitable for communication on . the shorter 
waves have also been developed and are being manufactured. 

The Bell Telephone Laboratories and Western Electric Com­
pany, subsidiaries of the American Telephone and Telegraph Co., 
in 1928 also made progress in aircraft radio communications. 

A special radio receiver was developed for use in airplanes for 
receiving the weather and beacon signals now being provided by 
the Department of Commerce radio stations on the airways. This 
receiver is extremely sensitive and capable of furnishing ample 
strength of signals at distances . of from roo to 200 miles from 
these stations. It weighs about 12 pounds, with dimensions of 
approximately 4~ by 8:}!,i by 13 inches. No batteries are required 
for operation of the receiver, both filament and plate supply being 
furnished by a small wind driven generator weighing about 6 
pounds. 

In addition to that special receiver, a complete two-way radio 
telephone system was under development at the end of the year, 
including apparatus for both ground and plane use. 

Besides the development of that apparatus the Bell Telephone 
Laboratories made a systematic study, under flying conditions, with 
an equipment mounted in their own plane of the transmission of 
speech by radio between the plane and their own ground stations. 
The results of the work indicated which frequencies are desirable for 
this service, which ranges may be expected, and the special require-

. ments which the apparatus must meet. 



CHAPTER VIII 

EDUCATION 

I 19-8 th ere were a number of highlights in aeronautical edu­
ca ti on which proved to be a \ ery broad field, including not only 
th ose inst itutions offe ring academic and practical training but 

oth er agencies ir~Huencing the trend of popular thought. 
The newspape t=s remai.ned, as they inev itably must remain, the 

most powerful and · constructive med ium for disseminating general 
in formation of current events. Throughout the count!) av\ akened 
public inte res t in aviation " ·as reAected in the amount of space which 
the great n e\·\ spapers devoted to tJ1e subject. Instead of the few 
pa ragraphs or at best a column which seemed ample a fe\\ yea rs ago, 
whole pages vvere rese rved regularly fo r ne\•\ s of Aying and flying 
machines. By v irtue of the printed v\ ord and editorial influence, the 
newspapers during the ) ea r demonstrated their power to create 
definite and lasting impressions. 

Possibly th e motion Picture news films played an equally im­
portant part. A ll the companies in 1928 began to include some kind 
of fl) ing topic in every weekly or bi-weekly 1·elease. Because the 
news films are viewed by more than a third of the population every 
week th ey have become extremely important. \1\fhile the newspapers 
chronide the contemporaneous history of aviation development, the 
mot ion picture illustrates it in graphic and fascinating form. 

The important Part taken by motion pictures in popularizing 
aeronautics was recogni zed on Sept. 24, 1928, when American 
aviation, through the Aernoautical Chamber of Commerce, gave a 
tes timonial dinner to the motion picture industry in New York. It 
was the first time that one industry had so honored another. 

More than a thousand prominent persons, Government officials 
and leaders' in both industries heard speeches praising the motion 
picture for its constructive influence on aviation. A film depicting 
the Atlantic flight and the good-will tour of Col. Charles A. Lind­
bergh was a feature of the evening. 

In the words of Lester D. Gardner, President of the Aeronauti­
cal Chamber, and toastmaster: " For many years the aeronautical 
industry has been conscious of the benefits derived from the motion 
picture industry, but only with the filming of Lindbergh's Atlantic 
flight, and subsequent tours, have these benefits become concretely 
apparent. Familiarity with flying, as depicted in pictures, has estab-

nr 



(Top) Fokker transport of the Richfield Oil Co. (Center) Interstate Air­
lines plane entering Chicago. (Bottom) Cessna cabin monoplane, f;Vhirlw·ind 

powered. 
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lished aircraft. not only as the most speedy, but as a thoroughly reli­
able and safe means of transportation." 

And \Viii H. Hays. responding for the Motion Picture Pro­
ducers of .-\merica, explained: "\ Vhen Colonel Lindbergh flew across 
the Atlantic. six newsreel companies made no less than 318 subject 
shots showing the take-off. first in San Diego and then on Long 
Island; the arrival in Paris, receptions abroad and at home, and the 
subsequt·nt good-will hops. ~Iore than "p,ooo feet of positive film 
were shown in the making of which 477,000 feet of negative film 
were exposed. X o person in history has ever been accorded equal 
film footage and it is doubtful if anv individual or event has been 
made known to so many people throt;ghout the world.'' 

l\Ir. Hays then presented on behalf of the :Motion Picture Pro­
ducers of America six sets of the Lindbergh film which the Aero­
nautical Chamber in turn gave. one to Colonel Lindbergh, one to the 
Secretary of State for the historical archives in \Vashington, one 
each to the Governments of Great Britain, France and Belgium. 
Assistant Secretary of State. \Villiam R. Castle, Jr., accepted the 
film on behalf of the State Department. 

Later an American mission appointed by the Chamber and in­
cluding Lester D. Gardner, \Villiam B. Stout and George \V. Lewis, 
Director of H.esearch for the Xational _-\dvisory Committee for 
Aeronautics, officially presented the films to the Governments of 
Great Britain, France and Belgium. 

The generally enthusiastic interest of all the people was further 
evidenced during the year by the rapid increase in the number of 
aviation periodicals and the big sales of books on aeronautical sub­
jects. The advertising literature of the large corporations interested 
either in flying or in important units of the aircraft industry was 
another indication that aviation had achieved a high degree of popu­
larity; for wherever possible company advertising and sales propa­
ganda were tied in with matters pertaining to the air. 

For the first time in the historv of transportation the railroads 
commenced advertising air transpm:t. Steamship lines advertised air­
plane connections. Travel agencies conducted aerial tours. Thou­
sands of persons were flown in specially chartered planes as a direct 
result of that kind of advertising. 

A broad survey of the lecture field during the twelve months 
reviewed here indicates that aeronautical lectures increased tenfold 
over the previous year. International Rotary, Kiwanis, Lions, Ex­
change and other business clubs featured their periodic luncheons 
with addresses by aviation experts; and reports show that the sub­
ject invariably was the most popular on the program. Chambers of 
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Commerce and Boards of Trade which were a mong th e fir st c1v1c 
groups to accept aviation, not only fostered loca l ed uca ti onal cam­
paigns, but expressed the popular sentiment in more concrete form 
by launching municipal airport projects. The fac t that th e grea ter 
number of airport bond issues were passed at th e ovember elec­
tions is ample testimony of the inf-luence which the combined 
efforts of the various agencies had exercised on the public mind. 

Aviation in Colleges and Schools 

In no other field of utilitarian activity have so many elements 
combined to educate the younger generation. The number of col-

Measuring distances on Rand McNally Standard Aviation Map. 

leges and universities which were giving or preparing to give aero­
nautical engineering courses was increased substantially in 1928. 
Five institutions were giving complete courses under grants of 
money made by The Daniel Guggenheim Fund for the Promotion of 
Aeronautics. 

One, the California Institute of Technology, at Pasadena, had 
enrolled eight students for the first year that the aeronautical depart­
ment was functioning. Another, the University of Michigan, at the · 
.end of the year had nearly 200 students in aeronautics, including 
I 70 undergraduates in the course leading to the degree of Bachelor 
of Science in Aeronautical Engineering, a dozen graduates and sev-
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e ra! spec ial students. T\\ enty-five students had received degrees m 
June. 

The 1viassachusetts Institute of Technolog) had 186 students in 
aeronautics. Of that number 134 were undergraduates and the grad­
uate students were taking degree courses. T\·\ enty-t\-vo students 
w re graduated in June, 1928. tanford University in California 
was another great institution giving aeronautics courses, with 
degrees. The Univer::.ity of \1 ashington was the fifth to establish 
uch degree courses under th e grants of the Guggenheim Fund. 

Among other important institutions to grant degrees ' as the 
niversity of Detroit \\ ith 343 students in aeronautics, seven of 

whom \\ e re to receive engineering degrees in June, 1929. The Uni­
·e rsity of :Minnesota reported 95 students taking the professional 

course in aeronautical engineering, with 45 others in other aviation 
courses. 

The Daniel Guggenheim chool of Aeronautics of ! ew York 
niversity had 229 students in all classes preparing for degr ees 

in aeronautical engineering. Seven who had specialized in aeronau­
tics received degrees in mechanical engineering in 1928 and ::.ix took 
the degree of aeronautical engineer. During the year the fa u lty, 
recognizing the importance of air transport, organized this d ivision 
of the aeronautical \\ ork into two options, aeronautical engineering 
a nd air transport. The U niversity of \i "ichita, Kan., had 26 students 
in aeronautics at the end of the ) ear, five to receive degrees 
in 1930. 

Other schools giving aeronautic courses \\ ithout, however, con­
ferring special aeronautical engineering degrees, include: Armour 
Institute of Technology, Chicago, with 25 graduates in 1928 vv ho 
had taken aeronautics; 

University of California, with 51 students in 1928 completing the 
general course in aerodynamics; 

Carnegie Institute of Technology, Pittsburgh, with 27 students 
taking all the aeronautics courses; 

Kansas State Agricultmal College, Manhattan, Kan., with five 
students of ·airplane design and aerodynamics; 

University of Kansas, Lawrence, Kan., with 16 students in aero­
nautical engineering; 

University of Nebraska, Lincoln, Neb., with eight graduates in 
aeronautics in 1928 and twelve students specializing at the end of the 
year; 

Purdue University, Lafayette, Ind., with 23 of the 90 mechanical 
engineering graduates in June, 1928, having completed the aero­
nautical engineering course. Thirty Per cent of the seniors in 



II6 Aircraft Year Book 

mechanical engineering were specializing in aeronautics at the end 
of the year. 

Renssellaer Polytechnic Institute, Troy. N. \· .. was giYing all 
mechanical engineering students a course in aeronautics; 

The University of Cincinnati was preparing courses in aeronau­
tics at the end of the year. 

One of the most remarkable developments in aviation is found 
among the high schools and grades throughout the United States. 
The subject of flying became uppermost in the minds of the pupils 
following the Lindbergh flight to Paris in 1927. During r928 it took 
definite form; in response to virtually unanimous opinion in many 
localities boards of education began establishing aviation courses in 
the public schools. At the end of the year aeronautics had been 
accepted generally as a subject for general study in all grades, and a 
majority of schools were teaching it in one form or another. 

Notable among the junior technical institutions teaching aviation 
is the Galt Joint Union High School and Technical Junior College, 
at Galt, Cal. It gives a complete course and has become a model for 
other technical high schools throi.tghout the country. A pilot's course 
is also given, 50 new students being admitted every year. Student 
instruction in r928 aggregated 40,000 hours of flying. 

In relation to the public schools the work of the Guggenheim 
Fund Committee on Elementary and Secondary Aeronautical Edu­
cation was of outstanding importance. 

The Committee was organized late in 1927, in a measure the 
result of many requests which came to the Guggenheim Fund from 
teachers and principals of public schools seeking information which 
could be used to satisfy the rapidly growing curiosity of boys and 
girls concerning aviation. The Committee in December, 1928, in­
cluded about 8o men and women prominent in educational circles. 
Roland H. Spaulding, specialist in aeronautical education at the 
School of Education, New York University, was in active charge of 
the work; with Dr. J olm W. Withers, Dean of the school, chairman 
of the Committee. 

At first a survey of the public school systems of the United 
States was made to determine what, if anything, was being done in 
aeronautical education. This study, including all returns received 
up to Dec. 3 r, revealed that 2o6 public schools of elementary, junior 
and senior high school grade were giving instruction in aero­
nautics of one type or another. Thirty were found to be teaching 
aeronautical subjects which had been added to the curriculum. The 
instruction ranged from an isolated course on airplane engines to 
a full four-year curriculum which included many related courses, 
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1viorro Castl e, H avana.-P h otogra ph by I-lmniltou Ma:t:<.veil, I nc. 

together with 200 hours dual-control instruction in piloting an air­
plane. 

A detailed study of these schools is now being made by the Com­
mittee. Many school systems having no aviation instruction have 
asked for information with a view to starting courses in 1929. 

One of the aims of the Committee is to train teachers for avia­
tion instruction in schools of elementary and secondary grade. To 
that end a course was organized for the 1928 summer session of the 
School of Education at ew 'fork University. Fifty-two school 
superintendents, principals, and teachers representing I 5 different 
States enrolled in the course which was conducted as a discussion 
seminar. Lectures were given before that group by men prominent 
in aeronautical activities. The object of the course was an attempt 
to determine: r, the place, if any, of aeronautics in the public school 
curriculum with special reference to aeronautics as a career; 2, the 
best procedures for the introduction of aeronautical material into 
the usual subjects of the curriculum such as science, history, geogra­
phy, etc.; 3, the relation of aeronautics to extra-curriculum activi­
ties; and 4, the value of work already being clone in the field of 
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aeronautics in the public schools. The course met "' ith such an 
enthusiastic response that the Committee deci ded to repeat it during 
the school yea r o f I928-I 929, and a lso aga in d uring the 1929 session 
of S ummer School. The Committee 's p rogram o f ac ti vities fo r I929 
includes preparation of courses suitable fo r use in junior and seni or 
high schools, aerodynamics, th eory of fli ght , model building and 
hi story of aeronautics ; es tabli shing th e Committee as an effective 
clearing house for in fo rmati on conce rning signifi cant and suggesti ve 
work in aeronautical ed uca ti on; to supply as fa r as poss ible direc t 
persona l assistance, w hen desired, to superintendents in orgam zmg 
the work in their school sys tems; and tra ining o f teachers and 
oth ers for work in aerona utics in sc hools. 

The executive g roup includes : 
John \~'- \ .Y ith e rs , Chairm an, Dea n , Schoo l o f E d uca ti on. New Yo rk ni,•e rsity ; 

l\Jilton E. Loomi s, S ecre tary , Assistant Dean, School o f Ed uca ti on , N e w Yo rk U ni ve rsity : 
H arry F . Guggenh eim ; P hilip \ V. L. Cox. P rofesso r o f Educat ion , New \ fork U ni ve rs ity: 
C. S. J ones, P r esident , C urt L5s F lyin g Se r vice, Inc.; R obe rt A . Ki ssac k, P rofessor of 
Ed uca ti on , ;Ne w Yo rk U ni ve rs it y; A lexa nd e r Kle min , P rofesso r o f Ae rona utica l E ng in ee r ­
in g, New Yo rk U n ive rs ity; E mo r y S. La n d, U.S . N .. V ice-pres iden t of the Guggen he im 
Fu nd; l\1 rs. Eva nge lin e Lin d be rg h, in s t ruc tor , Cass Techni ca l High School, D et ro it , 
i\•Iichigan; J. \11.'. M iller , Sec re ta r y of Guggenheim F u nd ; E .. Georg_e Pay ne, A ssis tant 
Dea n , Schoo l o f Educat ion, New Yo rk U ni ve rs ity; R a lph E. P1ckett , P ro fessor o f E d uca­
ti on , New Y ork U nive rs ity ; R ola nd H . Spa ulding, Spec ia li s t in Ae rona uti ca l Ed ucat ion . 
New York U ni ve rs ity; a nd J. C. \\' ri ght , D irecto r , Federal Boa rd for Voca ti ona l Educa ti on . 

Each member of th e advi sor)r committee is the superintendent 
o f schools in his community. The members are : 

Frank vV. Ba llo u , \ll.' a shingto n. D . C. ; J. R. Barton . Oklah oma City, O kla.; ' icholas 
Bauer , New O rl ean s, La . ; J a mes C. Bay, E as ton , Pa. ; F. H . B e~d~, New H ave n, Conn.; 
J. H. Beve nd ge, O ma ha, Neb.; \ .Y. J . B ickett , Trenton, N. J . ; \ .Y tlh? m J . Boga n , Clucago , 
Ill . ; E. C. B r oome, P hil ad elphia . P a.; \ .Y. J . S . B r ya n , St. L otus, Mo. ; J er emia h E. 
B urke, Boston. Mass. ; Les li e A. B utl e r , Gra nd Ra pids, Mich. ; Ira T. Cha pma n , Elizabeth, 
N. J. ; G. N . Child , Sa lt Lake City, U ta h ; F_ran k .Cody, D etroit, _ Mich . : T homas R. Cole. 
Seatt le, vVash.; Ra nda ll J. Co ndon, Cin cinna ti, O luo ; N. R . Croz1er, Dallas , T ex.; Vl !lham 
M . Davidson, P ittsburgh, Pa .; J ohn C. D iehl , E ri e , Pa.; l\'I r s. S usa n M . Do rsey, L os 
A n ge les, Ca l. ; C. B . Glenn , B irmingh a m. A la.; J . M . Gwinn , Sa n Fra ncisco'p Ca l. ; J?. C. 
H a ll , Ltt tle R ock , A rk.; E. C. H a rtwe ll , Buffa lo, N . Y .; S. 0 . H a rtwell , S t. a u! , 'limn .; 
A. H . Hill , Hic hmond, V a . ; Lamon t F. H odge, Y onke rs, N. Y.; R. G. J ones , Clevela nd. 
O hi o ; R . H . Lath a~ , w ·in ston- Sa lem, N . C. ; John H. Logan, N ewa rk, N . J.; Geor ge E. 
i\~cCo rd, Akron .. <;Jh w ; Jos~ph F . N oona n , M aha noy Ct ty, Pa. ; J a mes A. N uge nt, J e r~ey 
Ctty , N . J .; \ .v'i lha m J . 0 Sh ea New Y ork Ct ty, )'J. Y . ; l\1. E . P ea rson , K ansas Ctty , 
K a n .; F ra nk G. P ickell , Montcl ~ ir , N . J . ; l\1. C. Potter , M i_lwaukce, \ •Vis. ; Rh ys Powell , 
Scra nton, P a.; 0 . C. Pra tt, Spokane, \Vas iL ; C. R. Reed, Bndgeport. Conn .; A._ B. Rh et t, 
Cha rl eston , S . C.; Cha rles A . Rice P or tla nd , O re . ; C. E . R ose , Tucson, A n z. ; Z. E. 
Scott, Sp rin gfi eld, Mass.; A rthur 0.' Smith Union City, N . J.; Pa ul C. Ste tson. Dayton, 
Ohio; J . vV. Studebaker , Des Moines I owa .' La ndis T ange r , Readin g, P a. ; A . L . Threlke ld . 
Den ve r , Colo. :. David A. Ward , \Vilt'ningto;.. , D el. ; L. _C. \Vard, F ort V.'ayne, In d.; H. C. 
W eber , Nashvill e , Tenn . ; vV. F . \ .Yebster Minneapoli s , Mmn. ; H. S. \ Vee t , R ochester , 
N . Y.; David E . W eglein, Ba ltimore, M d.; John R. V.'il son, Paterson, N . J .; H . B. 
\ \Til son , Berkeley, Cal.; I saac C. W inslow, Providence, R . I.; Clarence L . \ ¥ r ight, Hunt­
ington , \ V. V a.; a nd \Valte r S . Y oung , \ Vo rceste r, Mass. 

One of the problems arising during the year was that relating 
to the training of commercial pilots. So many schools had been 
forced to expand th eir organizations to accommoda te th e phenome­
nal increase in the number of students in 1928 tha t they could not 
always be depended upon to give thorough and adequate tra ining. 

Pro f. Spaulding is Chairman of the Educational Secti on of the 
A eronautical Chamber of Commerce. 
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Chicago Coliseum receiving giant plane for the Exposition. 

Standards for Flying Schools 

The Aeronautical Chamber of Commerce through its Flying 
School Section, which grew out of a temporary committee, appointed 
at the request of the Aeronautics Branch of the Department of Com­
merce, late in the year established definite standards by which flying 
schools may be judged. 

Action invited by the Chamber is purely voluntary, for it is 
realized that the Chamber cannot, of course, require schools to 
cooperate. The committee feels that the best way to approach the 
problem is to encourage the schools to improve themselves. 

The Flying School Section was formed at a meeting held during 
the International Aeronautical Exposition in Chicago. Previous to 
that a temporary committee had requested the Chamber to distribute 
a questionnaire among the various schools in the United States 
advertising themselves as giving either ground or flying instruction. 
Responses confirmed the conviction that the flying school situation 
required the constructive attention of the industry as a whole: 

The Chicago meeting was attended by approximately 30 repre-
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Passengers alighting from Keystone Pat·r·ician. 

sentatives of the fl y ing school division of the industry . Data re­
vealed by the questionnaires formed the basis for general discus­
sion, after which it was recommended that a permanent flying school 
Section be established within the Chamber to carry out the recom­
mendations of the conference. 

The Section, which embraces one representative from each of 
the six geographical divisions of the Chamber, two members at 
large and a chairman, after a careful study of the problems, decided 
upon the following six minimum requirements which must be met 
before a flying school can win a place on the Chamber's accredited 
list: 

(r) Course of Instruction.-The minimum flying course tore­
ceive recognition must qualify a student for a private pilot's license 
from the Department of Commerce. Ground courses must include 
subjects required by the Department of Commerce in qualifying a 
pilot for a transport license. 

( 2) Licensed Ins true tor s.-All flying instructors must hold 
transport pilot licenses from the Department of Commerce. 
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(3) Licc11scd Ai?·planes.-J\ 11 airplanes used in school instruc- · ~·, 
ti on shall be li censed by the Depa r tment of Commerce. _ 

( 4 Fields and Tra.fj'ic.-Tra iniJ1g fields should have runways 
into th e p reva iling winds 1500 feet b' 500 feet, with a 10 to 1 ratio 
to clea r a ll obstruction ·. tudent ac ti vity should be discouraged 
at fields where operati ons a re confined to narrow prepared run­
,,·ay . The max imum amount f t raffic a fely permissible on a train­
in a· fi eld is 10 ships pe r 10 ac res of a a il able landing area. \1 ·here 
a chool is located on a f:ie ll from ,,·hich there are transport: opera­
ti ons, and shoul l uch operati ons be uffi.ciently fr equent to warrant, 
tudent activit) sh o~!l d be apporti oned a definite part of the field . 

The ideal condition is to ha\ e training fi elds r emote from transport 
fields. 

( 5) /ld- ert·isiug.-A il adverti ino· or promotional literature 
mu ·t be based st rictly upon th e facts about th e chool itself; upon 
ascerta inable fac ts about av ia ti on genera l! ), ·w ith especial r egard to 
prospect for empl oyment o r business opportunity. A ll acc redited 
schools must pledge th em el es to do their utm ost iJ1 carr) ing out 
the spirit of the above. 

(6) Dail·y Insp ec tion.-Dail inspecti on o£ the equipment must 
be en forced . 

The Ae rona uti cal Chamber of Commerce in cooperation with the 
Department of Commerce early in 19-29 began devising a practica l 
method of inspecting and accrediting Aying schools. 

Szekely Fl3•ing DutcMnan, Szekely SR-3 engine. 
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m onoplane, Genet engine. 

111 New Guinea. (Cen te r) Fairchild low wmg 
(Bott om) Fairchild cabin m onoplane, I•Vasp 
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CHAPTER IX 

GOVERNMENTAL CIVIL AVIATION 

F EDERAL a ir regulati on b ·enforcing standard safet) require­
ments for interstate Ayin o- so stimulated public confidence in 
1928 that a Ia ro-e part of the expan ion in commercial aviation 

must be attributed to th e cred itable manner in which the Aeronauti s 
B ranch of the Department of Commerce has administered the law. 

The Aeronautics Branch at the end of the year had issued 3 ,212 

li censes for American ai rp lane , tl1ose licenses granting certificates 
of air-worthiness and thereby permitting th eir operation from state 
to state. Licenses had been g ranted to 4,940 active p il ots. Approxi­
mately 1 I ,008 permits had also been issued to student pi lots. 

A total o f ror different types o f airplanes had been granted 
approved type certificates. Thirty other machines had received indi­
vidual approval in cases where an Approved T ype Certificate was 
not required. Fifteen different types of aircraft engines had received 
Approved T ype Certificates and 14 others approval for license ·with­
out certificate. Six types of a irplane propell ers had received the 
A pproved T ype Certificate. A complete li st wi ll be found in the 
Appendix. 

In order that the work of the Aeronaut ics Branch may proceed 
and effectively accomplish its duties it has been cliviclecl into divi­
sions and sections as fo llows: 

The A ·ir R egulations Division as originally formed was obliged 
to initi a te and assume responsibility for its activities w hich were 
entirely without precedent. Its duties were designed primari ly to a iel 
the industry and protect the public by regulating air navigation. The 
Chief of the Regulations Division is responsible to the Director of 
Aeronautics for th e general adm inistration of the Division, and for 
organi zing, supervising and coordinating tl1e work of the followin g 
Sections of which it is composed: 

The Inspect·ion S ection is charged with the inspection of aircraft 
for airworthiness, the examination and rating of various classifica­
tions of pilots and mechanics, as well as investigating and reporting 
on accidents and violations of the Air Traffic Rules. 

For the purpose of field inspection, tl1e United States is divided 
into eleven inspection districts with a supervising inspector in each , 
and if available, as many addit ional inspectors as the district requires. 
These supervisors and inspectors, so in all , are young men of 

12 3 



!24 Aircraft Year Booll 

unusual qualifications. They must be pilots above the average and 
good mechanics with expert knowledge of the maintenance and 
repair of aircraft. 

Specifically, the inspectors give written and oral examinations to 
both pilots and mechanics, and in the case of the former, flight test 
them by riding in a dual controlled airplane to determine the can­
didate's flying ability. Airplanes are inspected by the personnel of 
the Section to determine their airworthiness, and they are recom­
mended either for approval or disapproval for license.-

The engineer-inspector group carries on the flight testing of "new 
production" airplanes for which engineering data has been fur­
nished, and the factory group assumes responsibility of inspecting 
factories for materials, construction and fabrication methods. In 
January, 1<)28, there were twelve inspectors; twelve months later 
fifty. In view of the fact that airplanes are inspected yearly and that 
civil pilots may, at the discretion of the Department, be re-examined 
every six months, the volume of work pyramids rapidly. 

The flying public is gradually being brought to realize that the 
burden rests with the owners to see that airplanes, pilots and 
mechanics are licensed and that, for this purpose contact should be 
made with the nearest inspector at the proper time rather than wait 
for the inspector to do the locating. This has resulted in the station­
ing of inspectors at certain airports throughout the country where 
the industry knows they are available at all times; and for others a 
fixed itinerary is arranged to assure an inspector's presence at a 
given place at a predetermined time and date. 

The Licensing Section is responsible for licensing and keeping 
complete record of all aircraft, pilots and mechanics, license renew­
als, transfers of title and the issuance of export certificates. In July, 
1927, the Licensing Section had barely begun to function. The per­
sonnel was entirely inadequate, the work was new and without prece­
dent as a guide to its work. Aircraft operators, owners, pilots and 
mechanics were beginning to appreciate the necessity and advantage 
of licenses. This resulted in a rapid increase in applications. By the 
end of the first month the volume of work had doubled and by the 
end of the third month trebled. 

Simultaneously the public became increasingly air-minded. There 
came a demand for aircraft far in excess of the supply. It aroused 
the industry to feverish activity. The activities resulting from this 
stimulation had not reached their peak at the end of 1928, and the 
Licensing Section had received a flood of applications exceeding all 
expectations. 

An entirely new and simplified system of aircraft licensing which 
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is now being put into operation should materially simplify matters 
for both the industry and the Department. 

The Engineering Section determines that all plans for aircraft as 
submitted are of proper design. The specifications, stress analyses. 
structural designs and drawings submitted for each type of aircraft 
for which approval is requested must be examined in detail. This 
requires the attention of aeronautical engineers familiar with all the 
technical problems of analysis and design and at the same time 
capable of passing upon all the details and methods of construction. 

In acting on a manufacturer's application for an Approved Type 
Certificate. the Engineering Section examines the design and techni­
cal data and receives from the Inspection Section a report on weight 
and night tests, and factory inspection. After this is satisfactorily 
concluded, an Approved Type Certificate is issued for the aircraft in 
question. All aircraft granted Approved Type Certificates are eligi-

. ble for license and use in interstate commerce if manufactured in 
exact accordance with the approved specifications, dra\\·ings and 
construction methods. Periodic inspections of all production assure 
that such is being clone. Engines used in licensed aircraft must also 
be approved by this Section. Those engines which have not been 
subjected to acceptance tests by the Army or Navy must pass a 
Department of Commerce test conducted by the Bureau of Stand­
ards. Propellers are in the same category and must be approved by 
the Section before being used in licensed aircraft. 

The M cdical S ectiou, through 6oo especially qualified physicians, 
examines pilots and students for physical and mental fitness before 
licensing, and checks by periodical examination the condition of 
those already licensed. The total number of physical examinations 
received to elate is approximately 25,000. A list of examiners will 
be found in the Appendix. 

Through the above sections the Regulations Division carries out 
the Government policy to assist civil aeronautics by bringing about a 
combination of those elements considered essential to the progress 
of aviation, airworthy aircraft. adequately equipped and efficiently 
maintained, flown by competent pilots in conformity with the Air 
Traffic Rules. 

\Vhile the Federal air law was regulating the various phases of 
interstate Hying the problem of providing adequate and reasonable 
laws for air traffic confined within State boundaries became more 
pressing in 1928; if possible, more of a problem. 

Many of the States had their own air law. Yet State officials and 
the industry were not content, chiefly because such laws were either 
inadequate or confusing, or both. 
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Twenty S tates had no aeronautical legislat ion. The) included 
Alabama, Arizona, Georgia, Illinois, Indiana, Iowa, M ississippi, 
Missouri, Montana, ebraska, New Hampshire, New Tviexico, 
North Carolina, O hio, Oklahoma, Rhode Isl and, South Ca rolina , 
Texas, Washington and \Nest V irginia. They had no air law; yet 
the need for it was becoming more appa rent with the rapid develop­
ment of private flying. 

State officials, members of the Bar and th e industr) are agreed 
that legal control over avi a ti on is just as much of an essential within 
a State as w ithin the U nited S ta tes. The problem is one of determin­
ing the proper kind of legisla tion. Obv iously it should not conflict 
with the Federal law; nor should it diverge from the principles of 
the established a ir law in oth er Sta tes. 

Proposed Model State Laws 

.f..- Committee of th e A merican Bar Association was appointed 
to wo rk out some meth od and plan whereby th e law of the S tates 
could be made uniform . It cooperated with a Committee of 
the. National Con fe 1·ence o f Commissioners on Uniform S tate Laws. 
The two committees drafted a proposed Uniform S tate Air Licens­
ing Act. It will be submitted to th e A merican Bar Assoc iation at its 
annual meeting in iVIemphis, Tenn., Oct. 23, 1929. 

The views of the committees in drafting the proposed model law 
are set forth by Chester W. Cuthell, Esq., Chairman of the Com­
mittee on Aeronautical Law of the American Bar Association, 111 a 
letter to the Aeronautical Chamber of Commerce, as follovvs: 

" Vle have in mind that most of the fl y ing that needs inspec­
tion and licensing is entirely intrastate in charac te r. The Federal 
law takes ca re of th e interstate Aying adequately, but under the 
scheme of organi zat ion of th e United States th e Federal Govern­
ment cannot deal with intrastate matters. This is so elementary 
to the lawyers that a rg ument on it we consider unnecessa ry. 

"The Department of Commerce very properly desires uni­
formity, but until the States surrender all of the rights of control 
over intrastate trade, I do not beli eve that any legislation will be 
held constitutional that is drawn on the theory that Federal 
licenses can be required of planes and pilots who do not operate 
across State lines. 

"The proposed bill permits the holder of a Federal license to 
fly anywhere and it goes as far as a State statute should to pro­
vide for uniform regulations. 

"We believe that the States should set up very effective 
machinery for the regular inspection of all planes that are doing 
a local business so that the public may have an added assurance 
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o_f safety \ i\ e b~lieve that the bill we propose goes as fa r as the 
c1 rcumstances ' ·Ill permit. 

" \ 1\ie do not believe that bills dra\\ n on the other theory ,.·ill 
have an) g reater chance of being passed by all the State legisla­
tures than bills providing fo r t he Federallicensinrr of all the auto­
mobiles in the country, whether engaged in intr~state commerce 
or not, or bills providing for uni fo rm incorporation or divorce or 
any other subj ects \\ hich have always been dealt w ith b) the 
sepa rate States." 

Department of Commerce Suggestions 

l\lleanwhil e the Department of Commerce received so many re­
quests fo r suggest ions as to proposed State legislation that it issued 
a bull etin ( \ eronautics Bullet in To. 18, A ug. I, 1928) reviewing 
the characteri stics of various tate Acts and setting forth in detail 
three sugges ted drafts of Ia ws des igned to meet the different require­
ments of indi vidual States and at the same time the very desirable 
featm e of uni fo rmity. The Bulletin explains the three drafts in 
these terms : 

"No. I. This draft is premised upon legislation recent!) 
enacted by the tate of New York, with changes which are 
designed to remove certa in ambiguities. It requires a F ederal 
license for all pilots and all aircraft operating within the State. 
It would not necessi ta te any add itional personnel or any increase 
in cost to the State. Local police authorities could handle viola­
ti ons thereof in th e same manner now provided fo r motor vehi­
cles. Transgressions thereunder would be fo r violation of the 
State law requiring Federal license rather than a violation of the 
Federal Act. 

" No. 2 . This draft is suggested as an amendment to . the 
S ta te penal code and accomplishes the same result as outlmed 
above. It has been suggested that this draft may conflict w ith 
some of the State constitutions; therefore consideration should 
be given this question before enactment is undertaken. It is 
recommended for its brevity and conciseness and is without 
equivocation. 

"No.3· This draft is modeled after one prepared by a com­
mittee of the American Bar Association and requires either a 
S tate or Federal license. Such legislation would necessitate set­
ting up a State inspection system with its attendant costs and 
complications. The draft, however, does not contemplate the 
actual issuance of licenses by the State. Rather it is intended 
that the State and Federal license requirements will be identical , 
in which case the applicant would prefer the la tter bcause of its 

. broader privileges. This draft does not definitely assure uniform­
ity to the same extent as the preceding ones. It would permit a 
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given State to depart from the Federal requirements, with its 
consequent confusion to the industry, thus defeating the purpose 
of uniform State legislation. If, due to some State constitutional 
provision, this draft is the best type of legislation that can be 
enacted, it is highly desirable that extreme caution be exercised 
in promulgating requirements for State licenses in order that 
they may conform to the Federal requirements . 

. "Legislation throughout the United States requiring only 
Federal licenses would be of real benefit to manufacturers, oper­
ators and pilots, who would then know that compliance with the 
Federal regulations would also be compliance with State regula­
tions; also there would then be uniform throughout the country 
one set of aeronautical standards, obviating a multiplicity of 
licenses and conflicting regulations with their attendant costs to 
the States." 

It will be seen by the foregoing that the legal profession, the 
aeronautical industry and the officials of the Federal and State Gov­
ernments have progressed far in the direction of unification. Having 
eliminated a number of impracticable ideas in former years, they 
devised various constructive measures in 1928, with the promise that 
the ensuing twelve months would develop generally acceptable forms 
of legislation. 

National Advisory Committee for Aeronautics 

The rapid growth of aeronautics was reflected in greatly in­
creased demands on the National Advisory Committee for Aeronau­
tics in 1928. The number of requests from the Army and Navy and 
the industry for the solution of research problems in connection 
with the safety and economy of aircraft was greater than ever 
before. The number of important investigations conducted by the 
Committee was steadily increasing at the end of the year. 

In 1928 the Committee issued 26 Technical Reports and 32 Tech­
nical Notes describing the results of research and technical investi­
gations, and in addition, 26 Aircraft Circulars, and translations or 
reprints of so valuable foreign technical articles as Technical Mem­
orandums. 

In accordance with the policy adopted in 1926 of holding annual 
conferences between the National Advisory Committee and repre­
sentatives of the aeronautical industry, the Third Annual Aircraft 
Engineering Research Conference was held at the Langley Memorial 
Aeronautical Laboratory, Langley Field, Hampton, Va., on May 
15, 1928. Aircraft manufacturers and operators, aeronautical 
trade journals and educational institutions teaching aeronautical 
engineering were represented. Dr. Joseph S. Ames, Chairman of 



(Top) Curtiss Sea Hawk shipboard fighter with Wasp engine. (Center) 
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the National Advisory Committee for Aeronautics, presided. The 
chief purpose of the conference was discussion of th e problems of 

· commercial aviation, and 30 problems were presented, chi eAy by the 
industry. 

The research work conducted by the Committee during th e yea r 
included the study of such important problems as th e aerodynamic 
loads on airplanes and airships, airpl ane controllability and maneu­
verability, spinning characteristics of airplanes, loads on seaplane 
Aoats, ice form ation on aircraft, the effici enc) of airplane propell ers, 
the covvling and cooling of aircooled engines, interference effects 
betw een wing and fuselage, th e devel opment of wing sec tions, oil 
engine development and supercharger development. 

The Patents and Design :aoard 

The Aeronautical Patents and Design Board ' vas created by the 
Army Air Corps Act, approved July 2, 1926. Its members are the 
Assistant Secretaries for Aeronautics in the Departments of War, 
Navy and Commerce. The Act creating the Board provided that 
upon recommendation ~ of the National Advisory Committee for 
Aeronautics the Board should determine questions as to the use and 
value to the Government of aeronautical inventions submitted to the 
Government. 

By Act of Congress approved March 3, 1927, the Act of July 
2, 1926, was amended, limiting the Board to consideration of 
such cases as were favorably r·ecommended to it by the N ational 
Advisory Committee. This relieved the Board of the burden of 
considering cases which were unfavorably recommended by the 
National Advisory Committee and made the Committee responsi­
ble for the final disapproval of a large majority of the devices 
submitted. 

In 1928 the National Advisory Committee received about I ,ooo 
new designs, of which approximately 200 were submitted for the 
consideration of the Patents and Design Board. Of those 200, the 
Committee submitted to the Board reports and recommendations in 
179 cases. The remaining 8oo designs were disposed of by the Com­
mittee. 

United States Coast Guard 

The ·work accomplished by the airplanes of the United States 
Coast Guard in 1928 proved conclusively that airplanes provide the 
most economical and efficient methods of performing many of the 
duties peculiar to that service. In some cases the airplane is the 
only adequate means. In areas where there are many small islands 
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T a nk ca rs fo r helium : Each ca r has 200,000 cu. ft. capacity un der pressure of 
2,000 lb s. to the squa re inch. 

as off the coasts of :Maine, Rhode Island and Florida, th e smuggler 
of drugs, aliens or oth er contraband has no fear of surface vessels. 
O nly aircraft promise immediate discovery and examination. 

The five airplanes operated by the Coast Guard have been 
exceedingly valuable in scouting vast areas off shore. They have 
covered 8,000 square miles in an hour, searching for disabled vessels, 
missing fishermen and suspected ships. For that search work the 
airplane is at least twenty times as effective as the most efficient 
surface craft. The maximum area that surface vessels can sea rcl1 
is about 400 square miles an hour. 

During the first three months of 1928 the five Coast Guard 
planes responded to 3 I calls for assistance in the search for los t, 
stolen, or overdue vessels, located three derelicts that were dan­
gerous to navigation and made two unassisted seizures of vessels 
attempting to smuggle contraband into the United States. On two 
occasions along the Florida coast contraband was found dose to 
shore below the surface of the water and was later turned over to 
Customs officials. 

Indicative of the varied and many duties performed by the planes 
is the report of OL-s. No. I: "October 12, 1928. Received in­
formation by telephone that a boat -vvas on fire five miles east of 
Bass Rocks, Mass. Started engine, launched plane, took off and 
arrived at burning boat thirteen minutes later." 

The three Loening Amphibian planes with inverted Liberty en-
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gines and two Vought planes with \Vright ~VIzirhoind engines were 
purchased in IIJ2o and were still in service at the end of IC)28. 

Since the establishment of the two Coast Guard Air Stations in 
1926, the ability of the planes to carry out extensive searches has 
fostered "airmindedness" in the personnel, reflected in the large 
number of applications for pilot training and requests for assign­
ment of airplanes to various areas to assist in the performance of 
service duties. 

During the calendar year 1928, the five planes of the Coast 
Guard made 446 Hights: 

Average distance patrolled offshore, roo miles; 
Maximum distance patrolled offshore, 330 miles; 
Total time in air 989 hours, ro minutes; 
Miles cruised, 83,083; 
Area covered on patrol and search 3,213,240 square miles; 
Number of forced landings, calendar year 1927, none; 
Number of forced landings, calendar year 1928, one; 
Injuries to personnel, calendar year 1927, none; 
Injuries to personnel, calendar year 1928, none. 

The Helium Board 

The Helium Board in I<)28 continued to act as coordinating and 
advisory body to the several executive departments with reference 
to helium matters. The members of the Board were: Army, Major 
I-I. W. Hann and Lt. Col. C. cleF. Chandler (ret.); Navy,' Cmdr. 
S. M. Kraus (Alternate, Cmdr. G. Fulton); Bureau of Mines, 
R. A. Cattell; Audit, W. J. Barry. 

The actual control and production of helium is under the Helium 
Division of the Bureau of Mines, and the technical staff in charge 
of this work is: R. A. Cattell, chief engineer; C. F. Cook, super­
vising engineer; C. W. Seibel, supervising chemical engineer; 
Andrew Stewart, senior chemist; H. S. Kennedy, engineer in charge 
natural gas investigations; F. A. Vestal, engineer in charge Amarillo 
Plant, and W. M. Deaton, chemist in charge of the Amarillo Cryo­
genic Laboratory. 

During the year the Government acquired rights in the gas acre­
age at Soncy, near Amarillo, Texas. The helium having been prac­
tically exhausted at Fort Worth, that plant was discontinued, and 
production started in the Amarillo plant, which was constructed 
during the year in anticipation of the exhaustion of the Petrolia 
Fields from which source the Fort Worth plant operated. In addi­
tion to the supply of helium for the new Amarillo plant, which 
comes from the gas lands near Amarillo, Texas, the Government has 
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a helium reserve, designated as Helium Reserve Xo. 1, m Emory 
County, Utah. 

There was produced during 1928 a total of 6,687,834 cubic feet 
of helium at an average cost of $41.00 a thousand cubic feet, or 
approximately $1.00 a thousand cheaper than in 1927. All of that 
pmduction was either used or held in reserve b,· the Army and 
Xav\'. - -

The Aeronautical Board 

The Aeronautical Board continued during 1928 its very import­
ant mission of preventing duplication of effort in the Air Corps 
of the Army and the Bureau of Aeronautics of the Kavy, and suc­
ceeded in securing a more complete coordination in the aeronautical 
work of those two branches. 

The board is specifically charged with the following: 1. Plans 
to prevent competition in the procurement of material when the 
chiefs of the two services have been unable to come to an agree­
ment concerning procurement. 2. Before arranging to purchase 
aircraft each service ascertains \Yhether aircraft of the type desired 
can be obtained from the other service. 3· Joint plans for pro­
curement of material in time of war are submitted to the Army 
and Navy l\Iunitions Board. ..J.. The personnel of the Board shall 
be: for the Army-The Chief of Air Corps; the Chief of the 
Training and Operations Division; one member of the \Var Plans 
Division, General Staff, as designated by the Chief of Staff of the 
Army. For the Navv-The Chief of the Bureau of Aeronautics; 
the Chief of Planni1;g Division; one member of the \Var Plans 
Division, Office of 01ief of Naval Operations, to be designated 
by the Chief of Naval Operations. 

Board of Surveys and Maps 

The Board of Surveys and :Maps coordinates all map-making 
and surveying activities of the Government and settles all ques­
tions at issue between executive departments relating to surveys 
and maps in so far as their decisions do not conflict with existing 
laws. Meetings are held at stated intervals, to which representa­
tives of the map-using public are invited for conference and advice. 
The board has established a map information office in the Interior 
Departm"ent Building. This office endeavors to keep on file data 
relating to maps and general geographic information for any part 
of the world. No maps are distributed; simply information regard­
ing them is furnished. 

In 1928 the Board approved a report of the Committee on 
Photographic Surveying relative to progress in photographic sur-

.-
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veymg smce 1926. The subjects discussed in the repo rt 1elate to 
the appJication of aerial photography to mapping, w hi ch includes 
types of surveys adaptable to aerial p hotography, types of aer ial 
photographs adaptable to survey ing, and methods of using aer ial 
photographs in map compil a ti on; photo-topography, in w hi ch va ri­
ous methods are discussed; and under miscell aneous subjects, th e 
indexing and filing of photographs, the trend of recent im p rove­
ments, the use of stereoscopes, an I publi c and private fac iliti es 
for carrying on photographic surveys. A joint report by the com­
mittees on technical standards and aeri al navi ga ti on maps relat ive 
to standa rd symbols fo r a ir nav igat ion maps was adopted a lso by 
the board. 

Beacon on the New York-Chicago airway 111 the Allegheny lVIo untains, 
Pennsylvania. 



CHAPTER X 

MILITARY AND NAVAL AVIATION 

XI ATORS in all the branches of the defensive establi shment of 
the ·nited States accomplished 33,68o,940 miles of flying in 
1928. That was a third more than during the preceding year. 

The A rm) Air Co rps on Dec. 31 , 1928, had 957 pilots, 104 
officers taking pilot training and 3,545 aviators in the Reserve 
. ir Corps. It had in active serv ice, r , 111 airplanes, besides lighter­
th an-air-equipment. A rm) Hying during the year aggregated I 9,-
546,450 miles. 

The Navy Bureau of Aeronauti cs on Dec. 31 , 1928, had 712 
pilots, including 469 of-ficers commissioned in the 1 avy, 57 Ma­
rine Corps of-ficers, 23 Navy '~arrant officers, 2 Marine Corps 
warrant officers, 150 enlisted men in the Navy and 25 enli sted men 
in the Marine Corps. S tuden t pilots were 197 in number. In· 
eluding 99 J\!Ia rine Corps planes the Tav) had a total of 783 ma­
chines, besides lighter-than-air equipment. Navy flying in 1928 
totaled !4,135.490 miles. 

As in former years, the military and naval aviators bad more 
fl y ing mileage than all of the commercial and private pilots in the 
United States. But their lead was nowhere that of the past. In 
1927 the service mileage had been about double the civilian. In 
1928 it was less than 7 per cent larger. 

Remarkable as it was, the fl ying time put in by the serv ices 
exceeded the other by such a narrow margin that it served more 
than anything else to indicate the rapid growth of commercia] avia­
tion. But even that did not minimi ze the importance of military 
and naval aeronautics and the pa rt the services must continue 
to take in future development. 

The service pilots are constantly trying out new machines -and 
other devices. Theirs, admittedly, is the most hazardous kind ·of 
flying; they are not only training for the dangerous science of 
war, they are also developing new equipment. 

The present success of American aircraft engines, new designs 
of planes, improved instruments and other auxiliaries must be at­
tributed to the effort put forth by the A rmy and Navy in coopera­
tion with the industry during recent years. 

The high standard always demanded in service equipment long 
ago trained manufacturers to follow the practice in commercial 
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construction, with the result that structural defects as well as de­
fects in design arc rare in American aircraft. 

The Work of the Air Corps of the Army 

In the words of Major General James E. Fechct. Chief of 
the Army Air Corps. "Progress in military aviation and its effect 
on commercial aviation in 1 C)28 were as rapid as in any preccdin~ 
year." 

The increased flying mileage was occasioned by a variety of 
tactical missions, includin~ photographic projects for the Govern­
ment bureaus, patrols over public lands, experimental service flights, 
bombing tests and continuous trials of instruments and other auxil­
iary equipment. 

Army pilots flew at the opening exercises of 201 airports in 
I928. In the course of maneuvers at the different service schools 
of the Army the pilots of 74 planes put in a total of 2g),ooo miles 
of flying, with all types of service planes, and without accident. 

Progress in aerial photography was recorded by remarkable 
flights to great altitudes or at night when photographs were made 
under artificial lighting conditions. 

A flight which demonstrated the high efficiency of the Army 
pursuit plane was that of t\vo P\V-9 ships from the Panama Canal 
Zone to Washington, D. C., in 36 hours, with ten stops. It was 
the longest flight ever undertaken by the Air Corps using single­
seater planes. 

Several successful experiments were conducted during the year 
with lighter-than-air craft, tending to demonstrate the highly ad­
vantageous manner in which airships may be utilized in the field of 
commercial aviation. An Army TC airship landed on the deck of a 
steamer about three miles from shore and transferred mail without 
halting the surface vessel. A similar type airship flew directly 
over a fast-traveling passenger train, clipped down to the top of 
the express car, and one of its occupants handed a bag of mail 
to the railway mail clerl<:. 

In the Air Corps at the end of the year the Curtiss P-I and 
Boeing PW~9, Curtiss D-12 powered planes, were standard pursuit 
types. A few supercharged D-12-F engines were used in P-I 
planes for high altitude work. 

The pursuit plane of today has a high speed of I8o miles an 
hour, a cruising radius of 635 miles, gas for 4 hours flying, so cal. 
machine guns and can climb about 30,000 feet. 

The Curtiss A-3 observation type was standard attack equipment 
at the end of the year. 



Night photography from army planes. (Top) A road. (Bottom) Arlington 
Amphitheater illuminated by flares dropped just before e;s:posure was made. 
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Tests were being made wi th six different bomqardment types. 
Two cargo types were adopted fo r ser vice use, the Fokker tri-en­
gined monoplane and the Douglas C- I. 

Four observation types had been standa rdi zed, two Curtiss, a 
Loening Amphibian and a Douglas. 

A new exhaust driven supercharger, the Form F-2, was de­
veloped for 6oo h.p. engines. 

War-time planes were practically out of service at the end 
of the year, and the "Liberty" engine, a war product and then a 
notable achievement in engineering, had become obsolete. The 
"Liberty" was to be barred from new equipment ordered after 
July I, I929. 

A large reserve of competent personnel received flying training 
at the Air Corps flying schools in I928, . and some progress was 
made toward securing commissioned officers in th e Regular Army 
as authorized under the five-year program. - Five A ir Corps squad­
rons, previous'Iy on inactive status, were reconstituted. 

The Air Corps units of the Nation·al Guard were rapidly devel­
oping into tactical units in I928 rather than primary training squad­
rons. During the year 26I pi!ots of the National Guard, IS ob­
servers, 347 officers and I,689 enlisted men operated I20 airplanes 
in 23,99I hours of flying. Practically all squadrons were equipped 
with the quota of four standard observation and four advanced 
training planes. Thirteen of the I8 squadrons put in a total of 
3,734 flying hours at field training camps during the summer. The 
average flying time for each National Guard pilot was 9I hours 
55 minutes. At the end of the year the National Guard observation 
planes were being fitted with standard Army equipment, including 
radio, and all but one squadron had an established airport, either 
municipal or Federal, from which it was operating. 

The five-year program of the Air Corps prescribes an air 
strength of I ,8oo planes, I ,6 50 flying officers, 500 reserve officers 
on active duty, soo cadets in training and I 5,000 enlisted men, by 
the end of I932. 

The War Department appropriation for 1930 will provide 275 
new planes for the Air Corps and 22 for the National Guard, making 
a total of 297. This total will be made up of 14 attack planes, 67 
bombardment planes, 146 observation planes and 70 pursuit planes. 
No training planes are provided, as the Army has I3 such planes 
over the present requirements of the five-year program. 

The promotion of officers was a pr~essing question in the Air 
Corps at the end of the year. Junior officers were performing duties 
out of all proportion to their rank and with discouraging prospects 
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(Top) Keystone Army observation plane. (Bottom) Ke,ystone Army L B-7 
light bombardment plane. 
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Navy fighting planes on carrie r S ar at ogrz. 

of promotion. Many . valuable officers had left the service because 
of better opportunities for advancement in civil life. A bill intro­
duced in Congress provided for immediate promotion of Air Corps 
officers below the rank of Major. All others would be under the 
same promotion regulations as other divisions of the Army. 

Complete statistics relative to appropriations, personnel, eqmp­
ment, etc., of the Air Corps will be found in the Appendix. 

Work of the Bureau of Aeronautics of the Navy 

The greatest achievement of Naval aviation in 1928 was the solu­
tion of problems relative to Fleet aviation. As explained by Rear 
Admiral William A. Moffett, Chief of the Bureau of Aeronautics, 
"At the end of the year the fleets had been provided with modern 
airplanes of all types and all squadrons were, or soon would be, at 
full authorized strength by delivery of planes under existing 
contracts." 

That very satisfactory situation was attributed to the five-year 
program, the energetic work of the officers and the manufacturers. 
Progress was shown in all phases of naval aviation. 



(Top) Asst. Seneta1·y of Navy for Aeronautics, Edward P. \!Varner and his 
official plane, a Vought Corsa-ir, with Pratt & vVhitney Wasp engine. 

(Bottom) Vought C.orsa·ir taking off hom deck of the Saratoga. 
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Fighting planes ready to fly off deck o f ca rrier, L exington, at maneuvers 
with th e Fleet. 

Naval aviators accomplished 8,559,I8o miles of flying at air­
dromes, 3,796,560 miles at sea with the fleets, and cross country or 
over water, 1,779,750 mil es. 

The airplane carriers "Lexington" and "Saratoga" were placed 
on active service early in 1928, and from the beginning functioned 
in such manner as to indicate their vital importance. Whole squad­
rons were flown off their decks in one-two-three order, and the Navy 
Department late in the year felt warranted in asking Congress to 
provide for another carrier of approximately rj,8oo tons. The 
United States was then 56,3oo tons below its allowance for carriers 
under the Washington treaty. 

Approximately 225 planes were being operated from the ships. 
Bombing, torpedo, scouting, observation and fighting planes were 
carried aboard the "Lexington," "Saratoga" and the "Langley." 
Fighting and observation planes were operating from catapults on 
the battleships, and each light cruiser carried two observation planes. 

Improved landing gear on the carriers and the installation of 
flotation gear on all planes with the Fleet were important develop­
ments of the year. New types of amphibians were under develop-
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men t, a mong them the Vought. The Navy also acquired th e largest 
fl y ing boat in the -ni ted tates, the Consolidated A ircra ft Co rpora­
t ion 's pa t1·ol boat XPY- r , which was designed to meet the N avy's 
nee I fo r a long distance pa trol plan e. 

L ike the \ir Corps the Bureau of Aeronaut ics in 1928 adopted 
as standa rd severa l types which had been developed during the pre­
ce ling yea r. F l) ing boa ts "' ere acquired as part of the program 
to keep abreast of other nati ons in that development. The Bureau 
also committed itself to the use of a ircooled engines. 

The efficiency of modern equipment and tra ining \·as demon­
st ra ted b) the l\lla rine Corps fly ing contingent in ica ragua. During 
successive campa igns aga inst rebels and bandits the :Marine Co rps 
pe1·sonnel repeatedly fl ew into the fighting zone on innumerable mis­
s ions, includ ing reconnaissance, communications and rescue work. 

Acti viti es of the N avy in th e fi eld of lighter-than-a ir are de­
sc ribed a t length in another chapter. A t the Lakehurst, N . J., 
l ava l A ir S ta tion , airships were operated from a stub mast and 
other experiments conducted which were of importance. 

Complete statistics relative to appropriations, equipment, etc. , of 
th e Bureau o f Aeronautics will be found in the A ppendix . 

Navy planes in Biscayne Bay, Miami, Fla. 



. . 

(Top) Goodyear Puritan landing on roof of an office building. (Bottom) 
Los Angeles moored to mast of tender Patoka. 



CHAPTER XI 

AIRSHIP DEVELOPMENT 

K• ROXAUTIC:\L expansion during the year was accompanied 
by important developments in the field of lighter-than-air. 
The German airship Graf Zcppdin was completed, and in 

October made her round trip flight to the Cnited States. The 
Bureau of Aeronautics, L. S. Xavy Department, continued to 
overate the Los Angeles which during the twelve months was in 
the air 6oo hours, covering about 2g.oo::> miles. Two Xaval non­
rigid airships were flown 300 hours each, while free balloon flights 
augmented the time put in by Xavy personnel in training opera­
tions. During the year the Bureau of Aeronautics ordered from 
the Goodyear-Zeppelin Corporation, Akron, 0., two giant rigid 
airships of 6,500,000 cu. ft. gas capacity each, designed to be the 
largest and most modern airships in the world. 

The Graf Zeppelin on her American flight was commanded by 
Dr. Hugo Eckener, with Capt. Ernst A. Lehmann as first ofl1cer. 
On her westward flight, beginning Oct. I I, she carried 20 passen­
gers and a crew of 40 officers and men, with several tons of mail. 
Strong headwinds and stoni1s held her back and caused her officers 
to change the course, so that the Graf Zeppelin actually cruised 
G,ooo miles during her I I I 0 hou:·s flight from Friedrichshafen, 
Germany, to the Naval Air Station at Lakehurst, N. J. 

The bad weather was encountered before the Graf Zeppelin 
left the European continent. Dr. Eckener and his veteran staff 
of navigating officers then pointed the ship's nose southward, 
turning out over the Atlantic off the coast of A~rica and set­
ting a course over the i\Iadeira Islands group. Another storm 
came up and damaged the covering on a tail fin. It was neces­
sary to halt all motors for I 2 hours while emergency repairs 
were made. The flight was then continued at half speed to Lake­
hurst. 

In sp,ite of those delays an average speed of 56.6 miles an hour 
was maintained for the flight and the airship arrived at the Naval 
Air Station with sufficient fuel to remain aloft an additional 55 
hours if necessary. 

Setting out on the return flight October 29, with 25 passengers 
and the same crew of 40, the Graf Zeppelin accomplished the jour­
ney in 7I hours and I2 minutes, a new record for airships, although 
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storms again made it advisable to change the shi p's course seve ral 
times on the northern t:oute. 

The Graf Z eppelin was th e first a irship to employ blau gas for 
fuel in addition to gasoline, it's moto rs being designed to consume 
both by means of a simple carburetor adj ustment. Approx imately 
r ,zoo,ooo cu. ft. of blau gas were used in refueling the airship 
fo r the return trip, supplied by the Bureau of Ae ronautics . · Repairs 
to the damaged fin we re a lso made under the direction of Naval 
office rs at Lakehurst. 

L ieut.-Cmdr. Charles E . Rosendahl, Commander of the L os 
Angeles, made the westwa rd fli ght on the Graf Z eppelin stand­
ing watch as a regular shi p's officer , and on the return fli ght to 
E urope, Cmdr. l\II. R. Pierce, Lieut. Charles E. Bauch and Lieut. 
T. G. Settle were obse rvers. 

Though their preliminary tests and long expe rience had indi­
cated that a 5,ooo,ooo cu. ft. hydrogen ship was the smallest craft 
p ractical fo r the proposed service, the German Zeppelin officials in 
building the Graf Z eppelin had been handicapped by the size of the 
only available construction shed. The capacity and outside dimen­
sions of the G1·af Z eppelin were th erefore dictated by those limita­
tions. She had a gas capacity of 3,7Io,ooo cu. ft. of hydrogen, was 
770 ft. long, roo ft. in diameter, and her five Maybach engines gave 
her a top speed of 78 miles per hour. 

At that speed her cruising radius was about 5,360 miles, though 
throttled clown to 70 her range was increased to 7,030 miles. In 
fundamental design th e Graf Z eppelin was similar to her immediate 
predecessor, the Los Angeles, which was delivered to the Navy m 
1924, and four years late r was still in first-class condition. 

Los Angeles Flies to Panama 

Starting from Lakehurst, N . J., on February 12, 1928, the Los 
Angeles made a non-stop flight to Panama, 2,178 miles in 40 hours. 
She was commanded by Lieut.-Cmdr. Charles E. Rosendahl and 
carried a crew of 40 officers and men. Of that trip the New York 
Times, on March r, 1928, commented editorially: · 

"The Navy Department has never regarded the L os Angeles as 
an auxiliary of the Fleet. Assistant Secretary Warner, delighted 
with her smooth and uneventful voyage to Panama, was careful to 
say that it was 'splendid evidence of the commercial and naval use­
fulness of airships and the desirability of energetic development 
here.' One likes to think of the Los Angeles steadily coursing 
through the sky at the max imum speed of the Empire State E xpress 
as a ship of commerce. The uses of larger dirigibles for war would 
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Los A11gc/es, Craf Zepp elin a nd two Nava l !limps in the Lakehurst, N. J., 
hangaL 

be limited by the superi ority in speed of bombing airplanes. But 
it wou.lcl be hard to set a limit to the value of lighter-than-air ships 
fo r the carriage of passenge rs and ca rgoes. 

"In her crui se to Po rto R ico and return , 4 ,000 miles, in May, 
1925, and in her st ill longer voyage to Panama and back, the L os 
Angeles has demonstrated the worth of dirigibles for commercial 
uses. She was t11 e second ship of her kind to cross the Atlantic 
from E urope, and since her acquisition by the U nited States she 
has been sailed many thousands of miles without a serious accident . 
O n the whole, she has behaved well in storm and fog. In the use 
of helium for inflation she has been made practically sa fe from 
explosion and fire. She has clone admirable trial work for com­
merce in the hands of officers and men of the Navy. The day of 
regular air travel across the Atlantic seems to be approaching. " 

Experiments with Airships 

Landing on the top of a building; picking up supplies f rom a 
moving truck; transporting a relief crew to salvage a vvreckecl 
airplane; landing on the deck of a steamer out at sea; conducting 
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a search over Chesapeake Bay for lost flyers. and removing two 
men from a small boat by means of a rope ladder lowered from 
above were among the many experimental missions performed by 
small non-rigid airships assigned to the 19th Airship Company. 
Army Air Corps, at Langley Field, Va. 

Those two airships, both of the TC type, were in commission 
every day for 12 months. VVith a record of 183 hours and 35 
minutes for the month of September and a total time of 1,167 ship 
hours for the entire period, the HJth Airship Company broke all 
previous records for lighter-than-air training at Langley Field. 

The landing on the top of the Newport News High School 
building was an outstanding experiment. There \vere three great 
handicaps to be overcome-the small landing space available: 
obstructions on all sides, including power lines and buildings; and 
the fact that there was no headwind to check the momentum of 
the airship. 

Another achievement was the landing of the TC-5-25 1 on a 
moving steamer, loading a cargo and taking off again without halt­
ing the surface vessel. The landing was made on the after deck 
of the steamer American Trader, about three miles off Ambrose 
Light, N. Y., on May 10. The Chairman of the Shipping Board 
characterized it as a new step in the coordination of air and water 
transportation. When three Naval fliers were lost in Chesapeake 
Bay, both airships were flown daily in search of them. Fourteen 
flights were made with a total flying time of 50 hours. 

U. S. Navy Orders Two Giant Airships 

In ordering from the Goodyear-Zeppelin Corporation the con­
struction of two large rigid airships, the Bureau of Aeronautics 
had the wise vision to select a size and type suitable as a long dis­
tance commercial vehicle. The ships are to be helium inflated, with 
a gas capacity of 6,soo,ooo cu. ft. That size of helium ship is 
comparable to one of a little less than s,ooo,ooo cut. ft. when 
hydrogen inflated. The difference in capacity is explained by the 
lower lifting power of the helium and by the policy of inflating 
the bags only to such extent that the relatively costly helium will 
not be lost when the gas expands. 

The main rings are to be built-up transverse frames of corridor 
cross section, strong enough to take all the stresses without the 
assistance of wire bracing. The location of the two lower corridors 
at an angle of 45 degrees with the vertical axis will contribute 
materially to the support of the auxiliary rings and hence to the 
general structure of the assembly. 
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(Top) The Goodyear-Zeppelin Corp. is building two giant airships of this 
type for the U. S. Navy. (Bottom) Cross section of one of the airships. 

The main rings of triangular meridional section are believed to 
possess many advantages over the flat rings used in smaller ships. 
They afford means of intercommunication between corridors, and 
together with these corridors they permit a thorough inspection of 
the ship. They provide excellent means for ventilation. They also 
provide supports for the installation of the po·wer cars to be set 
inside the hull , ·with a consequent saving of air resistance, also 
affording access for quick repair and continuous inspection of 
motors. 

Since no wire bracing is necessary for the stiffening of the 
rings, some provision must be made to hold the gas cells in place. 
For this purpose alone, a diagonal wire netting \\rill be attached a t 
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eve ry other corner o f th e inner annul a r ring. o add iti onal co rd 
netting is necessary as woul d be th e case with th e old rad ial wire 
netting. 

New Naval Airships Will Carry Planes 

One of the most important features of th e new a irships ,,-ill 
be the storage space for five completely assembled aiq lanes. Thi s 
storage compartment, about 75 feet long and 6o fee t wi le, w ill be 
located at about one-third of th e ship 's lenoth from th e bow . 
Collapsible doors in th e fl oo r w ill cover a T-sha pecl openin g through 
which a trapeze with an a irpl ane a ttached may be hoisted or lowe red. 
The airships, therefore, ·will be a irplane carri e rs bes ides having 
sufficient armament to wa rd off a ttacks from a ll qu a rters_ 

The improvements in design and constru cti on in th e last four 
years may be noted by comparing th e follcrwing table o f cha r­
acteristics, notin g th e diffe rence between th e Los A ·ngelcs, com­
pleted in 1924, a nd the new a irships, designed in 1928, and \vhi ch 
are design ated Zl~-4 and ZR-s . 

H elium gas volum e, cu. ft __ . . . _. __ . . . . __ 
Length overall, f t . . __ . . _. __ . . __ . .. .. .. .. .. . . . . 
]V[aximum diamete r, ft .... .. .... . . _._ ... . .. . . . 
Heig ht overall, f t .... . .... , . .. . ......... . .... . 
Gross lift, lbs .............. . ...... . .. . ....... . 
Useful lift, lbs . . .. __ .. _. __ . . .... __ . . . ....... . . 
Number o f en g ines. __ . . . . .... ... . . .. . ... . . . . . 
T o tal ho rs epower .. . . _ .. . __ ... _ . . .... __ . __ . . . 
:rvi a ximum speed, kn o ts .. .. _ .. . .. _ ....... . .. __ _ 
Range without refueling a t so kn o ts crui s in g 

speed, nautica l mil es . .. _ . . _ .... _ . ..... _ ... . 

New A in lu)s 
Los Angeles Z R-4, Z R-5 

2,470,000 
658.3 

90-7 
104-4 

J 53,000 
Go,ooo 

5 
2,000 

63 -5 

3,500 

6,soo,ooo 
785 

132-9 
146.5 

403,000 
J82,000 

8 
4,-!80 

/ 2.8 

9, 180 

The Goodyear-Zeppelin engineers have stated th a t th e structura l 
features of th e new Naval airship,s could be easily incorporated into 
commercial craft. Such ships would possess the follovving dimen­
sions and other characteristics: O verall length, 785 ft.; maximum 
diameter, 133 ft.; overall w idth, 138 ft.; o_verall height, 147 ft.; 
fineness ratio, 5·9; nominal gas capacity, 6,5oo,ooo cu. ft . ; dead 
weight, 2ro,ooo lbs.; total lift, 403,000 lbs.; useful lift, 193,000 lbs.; 
high speed, 87 miles per hour; cruising speed, 75 miles per hour. 

The range of the ship. while carrying 40 passengers, 20,000 
pounds of mail and express in addition to a crew of 55 would be 
abqut 4,700 miles at a top speed of 87 miles an hour; 6,100 mil es 
at a cruising speed of 75 miles an hour and IO,ooo miles at a cruising 
speed of 6o miles an hour. 
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A kron A irport showing Goodyear-Zeppe lin hangar as it w ill appear when 
completed. 

Late in the year the Good) ear-Zeppelin Corporation began con­
st ruction of the ·world's largest hangar upon the municipa.l fly ing 
fie ld in Akron, 0. It will be 1,200 ft . long, 325 ft. wide and about 
200 ft. high. 

The hangar w ill be well rounded in form and equipped w ith 
doors of a special spherica.l call otte design. The avoidance of sharp 
corners wi ll eliminate local air conditions having extreme pressure 
variations while the air fl ow over the whole structure w ill be 
unusually smooth. 

The Goodyear-Zeppelin Corporation also commenced construc­
tion in 1928· of a fleet of small non-rigid airships. Commercial 
aeronautical activities were started with the two passenger blimps, 
the Pilgrim and the Puritan. 

The Pilg?-im, built as a pioneering ship, has a gas capacity of 
so,ooo cu. ft. It has been used for passenger carrying, publicity 
and advertising work. The Pilg1·im was the first American non­
rigid ship to use an internal susp nsion system. The car is hung 
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beneath a central keel girder about 20 ft. long. which is laced into 
the outside of the gas bag. The keel is supported from within by 
cables passing up through the bag and tenninating in catenary cables 
which run along the top of the bag. The ship is driven by the 
6o-h.p. motor mounted at the rear of the cabin and attains a speed 
of 45 miles an hour with a pilot and two passengers. The Pilyrim 
made 533 flights, a number of them for training pu1·poses. About 
300 passengers were carried, from the day of launching until the 
end of 1928. 

The Ptwitan is a larger ship of more recent design and invoh·ing 
several improvements. It is inflated with &l,ooo cu. ft. of helium, 
and equipped with two 70-h.p. radial motors giving it a speed oi 
58 miles an hour. It was launched Aug. 6. 1928, and in 6o days 
flew 8,ooo miles, carried more than 6oo passengers, and 1·an up a 
total of 180 hours in the air. Its 1·ange. carrying two passengers, a 
mechanic and a pilot, is 417 miles. Its longest non-stop flight was 
410 miles over the mountains from Akron to Lakehurst. ?\. J. 

On Dec. 31 the Corporation had under construction two 
ships of the Puritan type. A larger ship, 130,000 cu. ft. with two 
120-h.p. motors and carrying 8 passengers, was designed for imme­
diate construction. 

The construction in England of two 5,000.000 cu. ft. rigid air­
ships to be completed in 1929 and used for long distance passenger 
and mail transportation contributed to the year's progress in the 
development of lighter-than-air. 

Changes in M etalclad Airship 

The change in the hull plating from sheet duralumin to alclad 
metal, because of the greater resistance of the latter to corrosion, 
delayed completion of the metalclad airship which the Airc1·aft 
Development Corporation, of Detroit, is building for the Navy. In 
spite of this major change in material on March 7, 1928, at the end 
of the year the two halves of the ship were completed and had been 
swung to a horizontal position for final assembly. Exposure tests 
of samples of the alclad plating, .010 inch thick, made throughout 
the twelve months were reported as entirely satisfactory and fully 
justifying the substitution of the new metal for thin sheet duralu­
mtn. 

The vertical method of erection is unique and, it is reported, 
effects considerable economy both in labor and in time. This method 
is made possible by the automatic riveting machine developed by 
Edward J. Hill, works manager of the Corporation. The machine, 
operated by two men, has a capacity of 40,000 rivets in an eight-hour 

J. 



Ste rn sec ti on of hull of metalclad airship under construction by A ircraft 
Development Corporation, Detroit. 
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shift. Using cluralumin wire, feel into the machin e like thread, three 
rows of rivets are "sewed" in one operat ion . The machine is 
mounted on a ca rri age which travels on a track a round th e pe rimete r 
of th e hull section. VVhen one transve rse pa nel is completed, th e 
entire hull section , which is supported by heavy pull eys sw ung from 
the roof of the hanga1·, is ra ised, and the panel riveting ope rat ion is 
again repeated. 

The metalclad a irshi p, which is expe rimental in si ze, ,,·ith 
200,000 cu . ft. gas capacity, wi ll be inA atecl w ith helium. 

During the yea r A irships Incorporated, of Hammondspo rt , 
N. Y., delivered to the Army A ir Co rps two 8oo,ooo cu. ft. airship. 
envelopes kn ow n as th e TE primary training type . This ty pe 
envelope was o ri g ina lly developed by this company in 1924 and 1925 
fo r the Air Co rps. One 19,000 cu . ft . and four 3;1.000 cu. ft. 
standard spherical balloons we re a lso delivered to th e A ir Co rps in 
1928. 
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CHAPTER XII 

CHRONOLOGY 

S. \ Var Dept. sends aviation miss ion to Havana to organize Cuban 
Army Aviatio n cha o!. Missio n headed by Ca pt. R. Beam . 

L ie ut. A. hl . Pride, U. S. N., lan d s fir s t plan e on deck of carrier 
L c.ri11glo 11 . 

harl es L. Lawrance, pres ident \ "ri gh t Aeronautical Corp., awarded 
o i li e r Trophy for 192 7 d e velopmen t of radial aircooled engin e . 

Captai n Hood and Li eut enant Moncrie ff e leav e Sidney, A u stra.lia, for 
\ "e lli n g ton , New Zea la n d . Los t a t sea. 

Lieut. C mdr. i\1 . A. Mit scher, , -_ S . N., lands fir s t pl ane on deck of 
carrier Sa ratoga. 

M aj. Louis N . Bourn e , Li eut. J acob P latcha and S gt. B. F. Belch er, 
U . S. i\L .. complete fir s t non- s top flight United ta l es to N icaragua, 
l\Jiami to IVI~uwgua, r, 1 so mi . in 1 2 hrs . z min. 

"larence D. Cha mberlin and Roger Q. \ Vi ll iainS in Be ll a.nca mono­
plane , \ Vrig ht l47hirhc:i1J d engine, make endurance flight of 51 hrs. 52 
min . at Mitch e l Field , N . Y. 

l\Ias te r S gt . Harry .A. C hapman, Army A ir Corps, rece ives Cheney 
.. A ·ward f or he roi sm dur-in g- Rom (l. disaste_r in Feb., 1922 . 

Pa il lard in France in l3c rna rd . monop lane , Jupi ter 420 h. p. eng in e, 
makes r ecord flight ove r 620 mi . course, 135.6- m.p.h. with useful load 
of 2,204 lbs . 

Navy airsh ip Los Angeles is success fu ll y landed on deck of a irplane 
carrier Saratoga n ear Newport, R. I. 

Nationa l Air Tran sport s tarts da ily mail and express ser\Tice be tween 
Kan sas C ity and C hica go, 454 mi . 

H. \ Vag n e r in Dornie r Superwal, 4 Gno me-Hhone-Jupi t er 480 h .p. e n gines 
in German y, makes record speed 1 t o. I 5 m.p.h. f or seaplan es, 2 ,20 4 lbs. 
use fu l load ove r 620 mi . course ; an d IJO.t m.p.h. and r r1-4 tn .p.h. 
witl1 8 ,8 18 lb s. over 6 2 and 310 m i. respective ly . 

T e xa s Ai r Tran s port s tarts da il y mail and passen g er ser vice be tween 
Dallas and Laredo, Texas, 423 mi . 

Texas A ir Tra n spo rt s tarts dai ly mai l and passenger se r v ice be tween 
Da ll a s and Galves ton, Te....-...;:as , 308 m i. 

F irs t Pursuit Group, A ir Corps, s tarts winter man e uvers in No rth e rn 
Michiga n . 

C ha rl es Holman makes r eco rd loop-the-loop fli ght in Laird biplane, 
\ Vright vflh-i.-lwind engine, 1,093 loops, at Minnea poli s, Minn. 

Lvle A. Thro makes r ecord loop-the-loop fli ght for l ight planes in A lex­
ande r Eagl e rock, OX-s engine, 543 loops, at M inn ea polis, M in n. 

Col. Char les A . Lindbergh la n ds a t St. Louis , Mo., after goodwill 
flight begin n ing Dec. 13, 1927, from \ Vashi ngton, D. C., to l\1:exico 
City, non-stop, Guate ma la, Bel ize, San Salvador, N icara gua, Costa 
Hica, Co lon , Panama, Colombia, Venezuela, Virgin Islands, S an Juan , 
Santo Domin go, Por t au Prince, Havana, in The Sp i·rit of St. L o1<is, 
g,o6o mt. 

Pres ident Cool idge s igns b ill aut horizing acceptance of new site near 
San A n tonio, T exas, fo r A rm y 1-\i r Corps training cen te r. 

F ly ing A ssocia ti on of Sweden o rganized to stitnu late av iation. 

ISS 
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Feb. 2i 

Feb. 2i 

Feb. 28 

:'liar. I-1) 

:\[ ar. 

:'liar. 

Mar. 6 

:'liar. 12 

:liar. q 

:\[ar. II) 

Mar. 24 

:'liar. 28-30 

:\!ar. 28 

l\Iar. JO 

Apr. 2 

Apr. 3-6 

Apr. 9 

Apr. 12-13 

Apr. 14 

Airct·aft Year Boo!~ 

Harvey J. !:rooks in Ford monoplane, 36 h.p. Ford engine, flies 97~ 
mi. from Detroit, :\[ ich., to Titusville, Fla. 

Bert llinkler in A\·ro biplane, Cirrus engine, lands at Port Darwin. 
.:\ustrc:dia, nftet· fir:-:.t !"O!o flight frorn l~ondon, 12,ooo tnilcs in 15~-~ 
days. 

Na,·y airship Los Augclcs makes non-stop flight from Lakehurst, :\. ]., 
to Panama, 2,1 iS mi. in .;o hrs. 

Hrit ish airplane carrier Counzgcous ih comtnissionccl. 

French Air Union and British Imperial ,\irways reduce passen!;er rates 
on London-Paris route to approximately same rates ;1s those for tirst 
class surfa.cc transport. 

First aerial passenger scn·ice in Japan starts between Tokio and Osaka, 
with s~th.sidy from c;ovcrnmcnt. 

Lieut. B. R. Dallas, Air Corps, ancl Beckwith l!an:n,: in LocninJ.: Amphi· 
hian make first amphibian flight :1cross contint:nt, Xc\\' York to ~an 
JJicgo, Cal., J,Joo tni. in 32 hrs. 45 rnin. flying tllllL". 

Union Air Lines starts thrice-weekly pa~senger and cXJJress scn·ice hl'· 
tween San Francisco ancl Portland, 5·\9 mi. 

Union Air Lines starts twice-daily passenger and cXJlress service b~.:tweL n 
l'ortlancl ancl Seattle, 153 mi. 

\Vilmer Stultz, pilot, :\Tiss Mabel Boll and Charles A. Levine in 
BL"IIanca monoplane Cnlumbia, \Vri~ht lVhirl-;.('ind eng-inc, make non­
stop flight, Mitchel Field, :\cw York, to Havana, Cuha, in I.j hrs. 
:.!5 min. 

AI fred Trouval in France 1'>:1kes record loop-the-loop fliJ.:[Jt, looping 
1,11 I times in l\1oranc plane, t8o h. p. Ili::-pano-~uiza cnginL". 

The Han. Elsie Mackay :mel Capt. \\'alter HinchclifTc in Stinson mono­
plane leave Lincolnshire, England, on non-stop westhound Atlantic 
fli~-:ht. Lost at sea. 

\V. N. Lancaster ancl 1\Trs. Keith :\[iller in Avro Avian, Cirrus engine, 
land at Port lJarw:n, Australia, after flight from London. 

Assistant Secretary of \\"ar, F. Truhee Daviwn, anrl 1\Taj. (;en. James E. 
Fechet, Chief of the Air Corps, in two Loening Amphibians arrive at 
France Field, Panama, on tour of inspection. 

Eddie Stin'son and George Haldeman in Stinson-lletroiter, \\'right 1Vhi.-/. 
wi1ld engine, make record duration flight at Jacksonville, Fla., 53 hrs. 
36 min. 30 sec. 

Ten enlistcrl men of the Army Air Corps jump from Ford transport at 
Chanute Ficici, Ill., in 8 2/10 sec., record time for parachute jump­
ing in numbers. 

1\rajor de Bernardi at Venice, Italy, with Macchi-52 seaplane, Fiat en­
gine, makes reconl average spcecl 3 I 8.6.2 m.p.h. 

Kansas Air Tour covering 30 cities starts from \Vichita, Kan. 

Captain Giradot and Lieutenant Cornillnn of France, in Amiot S.E.C.:\1., 
Lorraine 650 h.p. engine, n1ake round trip flight Paris- Timhuctoo, 
6,soo mi. in 65 Y, hrs. flying time. 

Lieut. C. F. Schilt, U. S. :\f. C. pi!ot, awarded Congressional Medal of 
I-lonor for heroisn1 in Nicaragua. 

Capt. Herman Koehl and Baron Ehrenfried Guenther von Huenefeld of 
(;ermany and Comdt. James Fitzmaurice of Ireland, make first 
we,;tbound Atlantic flight in Junkers monoplane B•·c•mca, 310 h.p. 
Junkers engine, from l?aldonnel Airdrome, Dublin, Ireland, to Greene· 
Icy Island, Newfoundland, 36 hrs. 30 min. 

Maclclux Air Lines starts daily passenger service between Los Angeles 
and San Francisco, 378 mi. 

'"I 



Apr. 14 

Apr. q- ~I 

Apr. 15-21 

Apr. on 

Apr. ~(, 

Apr. ~6 

Apr. 27 

Apr. 30 

Apr. . 10-:lfay 

:\fay I 

::\[ay I 

:\fay ~-3 

:\fay 3-5 

:\fay -1 

:\fay 8 

:I fay 8-1(> 

:\fay 10 

:\fay "' 

l\1ay IS 

l\Iay IS 

llfay !6 

l\Iay 16 

6 
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Capt I>ieudonne Co,;tes and Lieut. Cmdr. Joseph Lebrix. flying Breguet 
XIX Biplane, with soo h.p. Hispano-Suiza engine, land at Le Bourget, 
l'"ris, completing tla·ir 35,ooo-mile flight around the world. The fli_ght 
begun Oct. q, 1927, at Paris, France, included St. Louis (\\'est 
coast of Africa), Port Xatal, Rio de Janeiro, Brazil; Buenos Aires, 
Argentina; Santiago, Chilt:; La Paz, Bolivia; Lima, Peru; Guayaquil, 
Ecuador; Panama; Caracas, Venezuela; Baranquilla, Colombia; 
:\Texico Cit>·; Kew Orleans; \\'ashington, D. C.; Xew York; Sharon, 
l'a.; Detrott; Chicago; Rock Springs, \\'yo.; San Francisco. Costes 
and Lebrix went by boat to Japan and continued thence by air to 
l'aris to complete their trip around the world, 338 flying hrs. 

Sixty-eight airplant:s exhibited at All-American Aircraft Show in Dt:­
troit, ::\Iich. 

Capt. Sir (;eorge Hubert \\'ilkins and Carl B. Eielson in Lockheed 
\'ega, 225 h.p. \\'right IVhirlu·iud engine, fly from Point Harrow, 
Alaska, across Xorth Polar Sea to Green Harbor, Spitzbergen, with 
one stop of 5 days cnroutc, total distance 2,-!00 mi. 

Air Corps T"ctical School conducts pursuit training tests at Virginia 
Beach, Va. 

"\ir Corps radio laboratory plane makes successful tests with radio bea­
con on 3-19 mi. flight between Dayton, 0. and Buffalo, X. Y. 

Commandant Guilbaud of France in Latham flying boat, twin soo h.p. 
Farman engine, flies fron1 Le Havre, France, to Bizerta, Tunis, with 
four passengers, 1,.250 n1i. in 15 hrs. 10 min. 

Cant. 1-f. S. Broad in England with De Havilland "Hound," 550 h.p. 
Napier-Lion engine makes 1 s8.6s m.p.h., record for airplant:s with 
useiul load of 1,to2-3 lbs. over 310 mi. course; and speed record of 
16o."8 m.p.h. for planes with useful load of ~,20-1 Ibs. over 6z mi. 
course. 

l.:•dy \fary Bailey in DH-llfoth, Cirrus engine. lands at Cape Town, 
South Africa, after S,ooo mi. solo flight from London starting :\far. 9-

Aircraft Show hdd at Syracuse, X. \' . 

<iulf Air Lines starts six tillll'S weekly m:til and passenger service be­
tween Kew Orleans and Atlanta, Ga., 483 n1i. 

Pitcairn Aviation, Inc., starts six times weekly mail service between 
New York and Atlanta, Ga., 769 mi. 

Lieut. l~oyal \'. Thomas in Bellanca monoplane Rcliallcc makes record 
solo duration flight at Mitchel Field, N. Y., 35 hrs. 25 min. 8 sec. 

Lieuts. Arthur Gavin and Zeus Soucek in Navy PX-1~ make record 
duration flight for seaplanes, 36 hrs. 1 min. near Philadelphia, Pa. 

Ninety machines flown in military maneuvers of U. S. Air Corps at 
Langley Field, Va. 

l\Ionument to Nungesser, Coli and Lindbergh um·eiled at Le Bourget 
airport, Paris. 

Capt. Pelletier D'Oisy, in Potez biplane, flies from Paris to Akyah, 
India. 

Air Corps T. C: airshij> lands on deck of S.S. American Trader near 
Ambrose Light, N. Y., transfers cargo and takes off again. 

Lieut. Julian S. Dexter, Air Corps Reserve, completes aerial mapping 
assignment o\·er Florida everglades, 3,ooo sq. mi. photographed in two 
months; 65 hrs. flying time. 

Xational Advisory Committee for Aeronautics holds third annual en­
gineering research conference at Langley Field, Va. 

Sixth Photo Section, Air Cort>s, completes 3,ooo sq. mi. aerial mapping 
of northeast coast Luzon, P. I. 

Seventy-five Air Corps planes stage combat exhibition with Field Artil­
lery School of Fire at Fort Sill, Okla. 

Lieut. Robt. \V. Douglass, Jr., and Lieut. James E. Parker, Air Corps, 
in two Curtiss pursuit planes land at Bolling Field, \'a., after 3,815 
mi. flight from Panama Canal Zone. 



May I7 

M ay '9 

May 2 5 

May 2 5- ou 

May 26 

May 30 

May 3 1 

May 3.1-June 2 

May 3 r- Jun e ro 

Jun e r 

Jun e 1 

Jun e I 

Jun e 6-7 

June 9 

Jun e I r-r 2 

Jun e I4 

June IS 

June 15 

A£rcraft Y ear Boo!~ 

L:1dy 1\ fary 1-[ ea th in A vro Av ian , Cirru s e ng in e , l:1nds a t CI·oydon , 
Lond on, co mpl e tin g so lo fli nht from Cape Town, outh Afric::t, tart -
in g F eb. 12. 

~ l a j. C ha r les A. Lutz w in s C urti ss Marin e Trophy H aec at \\ 'ash in g­
to n, D . C., flyin g Curti ss J-iawk, Curti ss D- 1 2 e n g in e, o ve r 100 mi. 
course at 157-6 m.p.h. 

C:..tJ?t- En:t ili o Ca rranza. 1\~cxica_n Ar my, in Hyan monopl ane fli es from 
San D iego, Ca l. to i\rcxico C ity, 1,575 mi . in IS Ius. ~o min . 

Italian s_c mi -ri g id a ir s!1ip lt alia. w recked n ca r "pitzbe rgen af!er fl i ·ht 
over North Pol e. Some s urv1vors la ter resc ued JncludJng ( . en . m­
be rto Nob il e, head of expedition . O th er s eit her los t on icc or ca rri ed 
off in wrecked s hip . 

Lieuts. Z eu s Souce k a n d Li le V . Maxson in U . S. l\a,·y PN -rz sea­
plan e , twin P ra tt & \ Vhitn ey 52 5 h.p . i-lorn e t e n g in e , make record 
d u ra ti o n fli g h t for seap la n es Cd rryin g 1,000 kg. load, 17 brs. 55 min . 
13 sec. 

\ Vesh: rn Ai r Express s tarts dad>' passe nge r an d e xpress se rvice between 
Los An gel es a n d San FranciSCO, 378 mi . 

C<J pt. \•V. E . K epn e r and L ie u t. \N . 0 . Ea rcckson , A rm y A ir Co rps, w in 
N ation a l E limin a ti on Ball oon Race, Pitt sburgh, Pa. to \ Vee ms, Va., 
26 10 mi . in 1 2 brs . 

ir Alan and Lady Cobha m la nd at Plymou th, England, co mpleting 
2o,ooo mi. fli ght a round Africa 111 Shor t flyin g boat, twin Roll s · 
R oyce eng in es . 

i\[a j. A rturo Fe rra rin a nd Maj. Ca rlo del Prete in Savoia- I a rch c tti 
monopl ane, 550 h.p. F iat en g in e, ma ke r ecord closed ci rcuit fl ight n ear 
Hom e, 4,763.7 mi. in 5 r Ius. 59 min. 

Capt. C h a rl es E . Kin gs ford-Smith, Capt. C. T. P. Ulm, pilot s, Lieut­
Cmd r . Harry \ V. L yon, n aviga to r, a n d James \•Va rn er, ra dio opera tor, 
in Fokker tri-motored \ 'V ri gh t W hirl wi n d monoplane, South ern Cross, 
fly fro m Oa kland, Ca l., to B ri sba ne, Australia, fi rs t tra n s-Pacific fli ght , 
s topping at Hon olulu , F iji I slands a nd B ri sbane, 7,4 00 mi. in 83 hrs. 
15 rnin. fl y in g time. 

Ne w ame ndments to A ir Commerce Regulations become effec ti ve und er 
admin istra tion of D epartment of Commerce. 

Pau l R. B ra niff , Inc., sta rt s daily passe nge r service b etween Tul sa a n d 
Qklah oma C ity, 98 mi . 

Pau l R. B raniff, In c. , sta rts daily passen ge r se r vice between Tul sa a nd 
O kmulgee , Okla., 37 mi . 

Adj. Louis Crooy a nd Sgt. Victor Groenen of Belgium, in DH-9 make 
r ecord duration fli ght (re fueling in a ir) 6o hrs. 7 min . 

Comma nda nt Vichereck i1i Avia, 6o h.p. vValter engine, n ea r Prag ue, 
Czechos lovak ia n1 akes record flight for li g ht airpla nes, 1,553 tni. ove r 
closed course. 

Lieut. Earl e E. Partridge fo r third successive time wins distinguished 
gunn ery badge in Air Corps Machine Gunning Matches at Lan gley 
Field, Va., p ercentage of 627.8; Lieut. John \'V. Bowman, second with 
544.8 and L ieut. Lotha A. Smith, thircJ with 512.9. 

Capt. Emilio Carranza, Mexican Army, fli es Ryan monoplane, Jl1 exico­
E:rce lsior on good-will flight from Mex ico City to \Vashington, D. C. , 
forc ed down once at Moorehead City, N. C., two-thirds of fli ght 
through sto r ms, tota l distance 2,175 mi. in 20 hrs. flyin g time. 

Cha rles Kaszala in Hungary flying Lampich monoplane, r8 h .p. Tho­
rutzka i engine, m a kes record light airplane flight Budapest to P ola, 
832 mi . 

Un ited S ta tes A ir Tran sport s tarts daily passen ge r se rvice between 
New York and Washington, 201 mi. 

Firs t trans fer of m a il from aircraft to tra in m ade by Air Corps blimp 
piloted by Lieut. Karl S. Axtater and Lieut. Edward H. White, flying 
directly over Illinois Central train, dipping down and handing bag of 
mail to railway mail clerk. 



Jun e 16 

June 17 

Jun e IS 

· Jun e 2 1- 2.) 

J un e 23 

J u ne 2J 

Ju n e 27- 28 

J u n e 29- 30 

June 29- July I 5 

Ju n e JO 

Jun e 30 

Ju n e 30-Ju ly 22 

Tun e 30- Ju ly 28 

Jul y 1 

Ju ly 3- 5 

July 5 

July 5- 7 

July 10 

July I I 

July II 

July 1 I- I2 
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Li eut. \ ·Vill ia m H. Bleakl ey, Air Co rps, in XCO·s plane makes a lti tude 
fli ght of 36,509 f t. 3nd r emain s th er e 18 min. 

~[i ss Am eli3 Earhart, \ 'ilm er tu ltz, pi lot, and Louis Gordon, m echanic, 
in Fokke r tri-motored \\lri ght eng in e mon oplan e Frie11dship fl y from 
Trep3ssey Bay, Newfoundla nd. to Bu r ry Port, \~ a l es , in 2 0 b rs . 40 
min. n o n-stop; fir s t At lantic fl ig ht by a w oman. 

Roa ld Amunds en a nd hla j. R ene Guilbaud leave Tromsoe, Ko rway, on 
a irplan e sea rch of sunrivors of airs hip lt a lia. Los t a t sea. 

A ir mee t and show held at Lowell , Jlla ss. 

L ie ut e nan t Lundborg of Sweden r escues Gen. U mberto Nobil e f rom 
ice flo e whe re he and :1. few s urvivors from t.he I t alia had been 
s tranded . 

L ieut. 13. S . Thompson , A ir Corps, fli es n ew a ttac k p lane from Buf­
fa lo , N. Y. , to Sart Anton io, T exas . betw een 6 a . m. Eas t ern day light 
s:lV in g tim e a nd 8 :30 p. m. Ccn tTal s ta nda rd tim e. 

Li e ut. Arlhur Gav in, U . S . N., in P N -1 2 . tw in Pratt & \ V h itney 525 
h.p . J-i omet eng in e . makes r eco rd a ltitude flight fo r seap lanes 19 ,593 
f t. with u se ful load o f 2,204 lbs. 

T hree hun d r ed boy co mpete in Na t ion a l Mode l Ai rpl an e Con test, D e­
troit, M ich. 

Aeronautical Sa lon in Pa ri s, France. 

Three hun d r ed \ Ves t Point cadets r eport for flyin g training at Lan g· 
ley Field, Va. 

Ca~ t. Vv . E . K epn er :111d L ieut. \ V. 0 . Eareckson , A rmy Air Corps, w in 
( .a rdon Benn ett Intern a ti onal Balloon Race sta rting from Detroit, 
Mich. , with 12 entri es re presenting 8 nations. \¥ inner lan d s at Ken ­
drid ge, Va ., 460.9 mi. from s ta rting point, g ivin g United S ta tes pe r­
m an ent possess ion of trophy because this is third consecuti ve yea r 
i\tne ri can s have wo n th e r.:tce. 

Capt. C. 13. D . Collye r and J ohn H. Mears make r eco rd trip around 
the wor ld, 23 days, 15 h rs. 8 sec., u s ing F a ircJ1iid cabin m on oplan e, 
4.00 h.p. Pra tt & \ Vhitney I'Vasp engine, cross ing Atlantic and Pacifi c 
by s t ea mship, trave lin g eastward f rom New Yo rk. 

John P. \¥ood in Sport \~Taco bipla n e, \\' right W hirlwind engine, wins 
fi r s t place in the Four t h 1ationa l Air Tour from D etroit, M ich ., 6, 300 
mi.; s tops at 3 2 citi es in Is s ta tes ; 24 entries. 

Unive rsa l Ai r Lin es s tar ts daily passenge r service be tween Chicago an d 
Twin C iti es, 363 mi . 

i\Ia j. Ar turo Ferra rin and Maj . Car lo Del Pre te in Savoia-Ma rche t ti, 550 
h.p. Fiat en g in e, ma ke r ecord non -stop fli ght Rome, Italy, to .Rour os , 
B raz il, 4A66 mi. in 51 hrs. 59 n1in . 

Nationa l A ir Tran sport s tarts cb .ily mail a nd express serv ice bc::tween 
Tulsa and Ponca City, Okla., 76 mi. 

Joh a nn R isz tic s and vVilh elm Zimmerman in Junke rs monoplan e, 2So 
h.p. Junker s en g ine, m ake r ecord dura tion fli ght at Dessau, German y, 
65 hrs . 25 min. 

Boe in g A ir Tran sport s tart s daily tn ail, passeng-er and express serv ic e 
between Lincoln, N eb., and Chicago, 359 mi., besides 129 mi. be tween 
Omaha and Des ll'foin es. 

J oseph H e rmansky and Francois Machacek in Avia, 6o h.p . \ Va lter 
engin e, make r ecord c losed course di stance fli ght for li ght plan es 
wei ghin g less than 88I lbs. , flymg 932 mi. 

Lieuts . Robt. \V. Douglass, Jr., and James E . Parker, Air Corps, in 
two Curtiss pursuit pla nes arri ved at France Field, Panama, on r e­
turn flight from \¥ashin gton, D. C. 

Lieut. A \·Y· Gorton and, Chie f Btswn . E. E. R eber, U. S . N ., in 
PN-I2, twin Pratt & ~¥lutn ey 525 h.p. H ontet engines, make record 
flight near J:;'lnladelplua, Pa. , for seaplanes with !.1Seful load of 2,204 
lbs., I ,336 m1 . ; average speed 8 I m .p.h . 



r6o 

July 13 

July 13 

July 17 

July 19 

July 22 

July "7 

July "9 

Aug. I 

Aug. I 

Aug. 1 

Aug. 1 

Aug. " 

Aug. 3-5 

Aug. 10 

Aug. 13 

Aug. 15 

Aug. 16 

Aug. tS 

Aug. 20-21 

Aug. 20 

Aug. 25 

Sept. 1 

Aircraft Year Book 

Capt. Emilio Carranza, ::\Icxican goo<l-will pilot, lcan·s RooSL'\"dt Fid<l, 
L. I., N. Y., on non-stop flight to .\lexico Cit}". Attempting a force<! 
landing during storm in ::\' cw J crscy he is killed when his plane strike,; 
trcCSa 

:\!me. )[aryse Hastie and :\Iaurice T>rouhin in Caudrou, -10 h.p. Salmson 
engine, make record airline flight for light planes weighing less than 
SSI lbs., flying 657·-1 mi. from Paris to Treptow, Czechoslovakia. 

Thompson Aeronautical Corporation starts daily mail _scn·icc hL'twL·cn 
Chicago, l\Iuskcgon and Pontiac, ::\lich., 5~1 mi. 

Royal Air Lines starts daily passenger sen-icc hL"tween Chicago an<l 
l\Iadison, \Vis., 161 mi. 

Lieut. Paris in C.A.M.S. seaplane Frigate leaves Brest, France, on 
attempt to fly Atlantic. Flight discontinued at Azores. 

Capt. and l\Irs. (;, !Je Havilland in DJ-J.::\Ioth, ss· h.p. (.;ipsy engine, 
make altitude record for light planes, 19,S6.> feet. 

Peter Hcssclhach of c;crmany tnakcs AnH·rican record in his glider, 
Darmstadt, -1 hrs. 5 min. at Corn Hill, Cape Cod, l\Iass. 

Xew rate for air mail in United States--s cents for first ounce and 10 
cents for each additional ounce. 

National Parks Airways starts daily mail and passenger service between 
Salt Lake City and Great Falls, l\Iont., 489 mi. 

Continental Air Lines starts mail and passenger service between Louis­
ville, Ky., and Cleveland, 345 mi. 

National Air Transport starts nightly mail and express service bt!lwecn 
Toledo, Ohio and Detroit, l\Iich., 54 mi. 

Capt. Frank r.. Courtney, Fred Pierce, Hugh C. Gilmour and E. B. 
Hosmer in Dornier-Napier flying boat force<! down in mid-Atlantic on 
westbound flight attempt. Rescued by S.S. Jlliuuewaska in reSJlOnse to 
radio signals. 

l\faj. Louis ldzikowiski and Kazimir Kubala of Poland at!L'mpt to fly 
Atlantic westbound in Amiot biplane Mars:;e/ak Pilsudski. Rescued 
at sea by S.S. Samos. 

Air l\Ieet held at Colorado Springs, Colo. 

Lieut. flomougeot, French Navy, makes ship-to-shore flight in Liorc­
Olivier flying boat catapulted from S.S. lie de Frauce, 450 mi. from 
New York. 

Licuts. Ford J. Lauer and Gordon P. Saville, Air Corps, fly from 
Washington, D. C. to New York in I hr. IO min. 

Bert R. J. Hassell and Parker D. Cramer in Stinson Detroiter air­
plane, Greater Rockford, attempt flight from Rockford, Ill., to Sweden. 
Forced down in Greenland by lack of fuel. After long struggle over 
glaciers rescued by members of Michigan University Expedition in 
Greenland. 

Air Corps parnchute jumper at Brooks Field, Texas, is caught in rising 
air current during descent and is carried upward for several moments, 
then descends at 3- ft. per sec., against normal descent of IS to "7 ft. 

Col. Arthur Goebel, pilot. and Harry J. Tucker in Lockheed Vega 
plane, Yaulll!e Doodle, Pratt & \VI1itney Wasp engint", make record 
transcontinental non-stop flight, Los Angeles, Cal., to New York, 
IS hrs. sS min. 

Robertson Aircraft Coq>. starts daily non-stop passenger service between 
St. Louis and Chicago, 25 I mi. 

The City of New York, with members of the R. E. Byrd Antarctic 
Expedition, sails from New York. 

Montreal, Canada, and New York linked by air mail and passenger 
service when Colonial Air Transport starts scheduled operations. 



Sept. ~ 

:-ept. 2 6 

~t:pt. 

Sept. s-Oct. 20 

Sept. 8 

:Sept. 8-16 

Sept. 8-16 

Sept. 10-n 

Sept. 15 

Sept. 15 

Sept. I 5 

Sept. 18 

Sept. 18 

Sept. 18-0ct. 1R 

Sept. 22 

Sept. 22 

Sept. 23 

Sept. 24 

s~pt. 29 

Sept. 29 

Sept. 29 

Oct. I 
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:\Iaurice Finat in Caudron, .;o h.p. Salmson engine, makes light air· 
plane duration record in Franct•, 24 hrs. 36 min. 

Capt. C. ll. Barn ani and Flight Officer E. II. Elliott in Fokker. mon1'!· 
plant•, Jupiter engine, fly from Karachi, India, to London Ill -1 l"~ 
days. 

:\I. Laurent Eynac becomes head of new separate ~!inistry of A,·iation 
in France. 

Captain Ramos, Lieutenant Viegas and Lieutenant Esteves of,fP?rtugal 
in two \'ickers planes fly from Lisbon to Portuguese East ·" nca. 

:-;e,·enty-six of the 26o graduates at \\"est Point choose Air Corps as 
their hranch of sen·ice- and are as>igned to Brooks Field, Texas, for 
primary flying training . 

. ·\n a\·erage of 28,ooo persons a dar attend :\ational Air R_ac.es_ and 
Exposition at Los .-\ngelc:<, Cal. (:--ee appendix for race >taustJcs.) 

Fiv'· national aeronautical convention" held in Los Ang:les i!1 fon· 
lh'Ction with C\ational Air Races including Commercial AirP a~te 
:\!anufacturers Section of Aeronau'tical Chamber of Commerc.,, .~o­
ciety of Automotive· Engineer~, Xational Aeronautical AsS0<: 13 ! 101!~ 
C\ational Airport Executi,·es and California Development AssociatiOn 5 

Aviation Conference. 

Kingsford-Smith and Ulm, trans-Pacific pilots, fly thEir. Fokkerh m~~~~ 
~lane Southern Cross from Sidney, Australia, to Lhnstchurc • • 
Zealand. 

Lic:ut. l:zal C. Ent, Air Corps, awarded Distinguished Flying \'[oss ;~r 
heroic <;onduct in C\ational Elimination Balloon Race on '. 'litning 
when Lieutenant Evert, pilot of his balloon, was struck by hg own 
Ent remained with him in burning balloon rather than assure 
safety by jumping with parachute. 

. b . Chicago and 
L'n iversal Air Lines starts daily passenger serv1ce et\\ een 

Cleveland, 313 mi. 
· b t twin 

Four British Royal Air Force Supermarine Kapier flying 11 !'~ :• from 
Xapier-Lio!' engine,_ reach Singapore after ~s,ooo mi. Jg 1 

Englontl \'Ia Australia, starting Oct. q, 1927. 

Col. !:'ir Pier~e van Ryneveld anti (;en. A. J. Brink in Dl-1·9.;, 45o ~~~; 
JuJHter eng"!"• make non-stop flight, Pretoria to Cape To\\ ' S. 
7 hrs. 25 mm. 

Juan de Ia Cien•a flies his autogiro from London to Paris. 

Swedish 
plane 

pilot, Lindner, and Baron Von 1-Iuenefcld in Junkers 
fly from Berlin to Tokio, Japan. 

\\'ilkins Antarctic Expedition sails from Xew York. 
d mark when 

~utnhcr of live~ saved by parachute jutnps passes hundre 
Lieut. Roger V. \Villiams jumps at San Diego, Cal. 

. \. Derby Robt. 
Eleven of ~3· e_ntrants finish in Los Angeles-Cincinnati ... · tr Amenc.an Cir~ 

A. Dra~e wms Class A Race in American Moth plan_e,_ I 'rd \Vright 
rus engme, Charles \\". Holman wins Class B Race 111 ~a'e in Lock­
fV/ii.-lwiHd engine, and Arthur Goebel wins non:stop r~\s 17 min. 
heed Vega, Pratt & \\'hitney lf'asp engine, his lime 15 1 ' 
30 sec. 

- testimonial din­
Aeronautical Chamber of Commerce of America gives 

ner to motion picture industry. 
• • _. , 1 in 2 Vickers 

Cap_ts. Pa1s d!' Ramos and Olinere y 1egas of I ?rtuga 00 miles from 
biplanes arnve at -:\Iozambique, Afnca, after flymg 9,9 
Lisbon. 

lnol,oplane at Rockwell 
\Villiam Brock and Edward Schlee in Bellanca 

Field, Cal. make duration flight of 59 hrs. 10 min. IS sec. 

Air Races held at Boise, Idaho. 
" Ch 1 Wakefield (;old 

F. Handley Page, in England, awarded the SIT ardes fety in flying, 
l\ledal for designing work in Great Britain towar sa 
for development of the automatic slot. 
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Oct. I-I6 

O ct. 3- 6 

O ct. 4- 5 

Oc t. 

Oc t. 

Oc t. 6 

Oc t. S- 28 

O ct. IO 

O c t. IO 

O c t . IO 

Oct. II - IS 

Oct. I7 

Oct. I d 

Oct. I9 

Oct. 23-3 0 

Oct. 2-l 

Oct. 29- N ov. I 

Nov. I 

No v. 4 

Nov. 9-IO 

Nov. IS 

Nov. I5 

Nov. •7 

N ov. :23 

Dec . r 

Airaaft Year Boo!<. 

Third Ne w En gla n d av ia ti on ex pos iti on h eld in Boston , M ass . 

Air M ee t a nd Airc ra f t S ho w h eld a t A lban y, N . Y . 

Firs t Ae ronautic:tl S a fe ty Con fe rc nce he ld in Ne w Yo rk und e r auspices 
of the D .1ni e l Guggenh e im F und fo r Pro mo ti on of Ac ron:l ut ic s . 

Ca pt. A. Viche rek o f Czec hos lova ki a in Av ia m o n op bn e, Go h. p. \\ 'a lt e r 
e n g in e, makes n o n -s top Oi g ht, .l?r3g ue to Decl n od c rnj an ovs k , Huss i =:~., 
r , 246 mi. 

U . S . 1a vy Departm en t orde rs two ri g id air s hi ps to be bui l t by th e 
Goodyea r-Zeppelin Co rp. 

A ir Mee t a t Wilm in g ton, De l. 

Jnt e rnati onal a c r o n~Hitic ~li e xpos iti on he ld in llerlin . 

Capt. \ Vm. JZ. K e pn e r a nd I 5 o ffi ce rs and e nli s ted me n 111 !\ir Co rp s 
s t: m i-1·i g id a ir s hip R S- r bnd at Brooks F ie ld, T exas, a fte r 11 Ins. fli g h t 
o f I ,ooo mi. from Sco tt Fi e ld, I ll. 

La <t contin gent of Byrd So uth Pole E xpedition sa il s fro m S:111 P ed ro, 
Cal. 

Ca pt. S t. C lair S tree tt and Capt. A lbert \V. S teven s, Air Corps . ·a t 
.Dayton, 0 ., make r eco rd two-man a lti tud e fli ght of 37 ,854 f t. , onl y 
564 ft. less than officia l world r ecord s in g le occupa nt fli ght. 

Ge rman Zeppe lin , C raf Z ejJjJe lia, with c re w o f 40 an d 20 passe nge rs 
mak es voyage fr o m Fri edric hshafen, Ge qn any, to Lake!1urs t, N . }., 
d t tourin g via 1Vf ed it e rran ean and B e rmuda to a void s to rm s, 1 1 10 hrs . 
crui sing time. 

L ie ut. Com d r. 1-I. C . MacD onald in DH-M oth , Gipsy en g in e, leaves 
Harbo r Gra ce , N . F ., on A tl a ntic flight . Lost at sea. 

Fred Lund in Sport \ •Vaco, \ Vright Wh-ir lw iud engin e, makes first out­
s ide loop in comme rcial a irplan e , at Adva nce Airc ra ft test fi e ld , 
Troy, 0 . 

Six enlisted m en make parachute jum ps from separa te p lan es o ver 
Brooks Fi eld, T <:' xas , secure machin e gun dropped by parachute a nd 
begin firing within 3 min. after leavipg planes. 

Aircraft show h eld at Bos ton, Mass. 

Capt. C. B . D . Co ll ye r an d Harry J. Tucker in Lockheed V ega plan e 
Yank ee Doodle, Pra tt & \Vhitn ey · vVasf' engine , make non-s top flight . 
N ew York to Los An geles in 24 hr s. 5I min. 

Ge rman a ir ship Ct·af Z e jJj;e/in makes r e turn flight from United States 
to Fri edrich shafen, Germany, in 71 hrs . 1 2 min. 

Stout Ai r S e rvices starts s ix tim es weekly passenger service between 
D etroit and Chicago , 2 5 2 mi. 

Li eut. D'Arcy G r eig in Supermarin e-Napier S-5 monoplan e fli es at speed 
of 319•-57 m.p.h. I-Iis r ecord not official because it does not beat by 
5 m.p.h. that of 3 18 .624 made by d e Bernardi in Ita ly . 

' Air m eet at Jackson, Miss. 

Robertson Aircraft Corp. starts daily passenger service between St. 
Lou is and Kansas City, 235 mi. 

L ieut. Frank D . K lein, Air Corps, fli es from Selfridge Field, Mich., to 
Boston, Mass., in 3 Ius. 35 min. 

Lie u t . Lester J. Maitland and Lieut. Alfred F . I-Iegenbcrger, A ir Corps, 
awarded C larence H. Mackay Trophy for their flight to Honolulu in 
June, I927. 

Lieut. Ben j am in l\tlendez, Colombian Army, and John Todhunter in 
Cu rti ss F a lcon seaplan e Rica1tte leave Curtiss Field, N. Y., on 4,6oo 

. mi. flight to Bogota, Colombia. 

Phi lad elphia Naval Air Reserve Division, wins Noel Davis Trophy 
awarded annually for efficiency among U. S. Naval Reserve Units. 
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Dec. I 

Dec. I 

D c . I 

Dec. I- 9 

Dec. 3 

D ec. 11 
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D ec. I5 

Dec. 15 

Dec. 15 

Dec. I6 

D ec. 17 

D ec. 17 

Dec. ~ 4 

D ec. 26 
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Ch1·onology 

•Ooclyea r -Zcppelin Corp. begin s con st ruc tion of a irship hanga r at Akron , 
0 ., r ,I i 5 f t. long, 3 ~ 5 f t.. wide and :?00 f t . high. 

Inte r tat e A ir L ines tarts dai ly mail and passenger sen 'l' ice between 
hicag o and Atlanta , 623 mi. 

P it c~lirn A via ti on I nc. ta rts dai ly mail service be tween A tlanta and 
::\ri a mi, F la., 6:!2 mi . 

In te r stat e .-\i r L in e s ta rt cbilr mai l an d passen ge r sen ·ice between St. 
L ouis and E vansv ill e, Jnd . ~ 14 5 mi. 

Fii ty- thrce ma nu fact u r e rs ex.h ibit 79 a irpl an e· a t In tern at iona l Ae ro­
nau t ical Expo it ion held in Chicago, IlL , unde r a uspice of A er on au­
t ica l Ch a mber of Commerce of Am er ica, I nc. 

l ac ifi c A ir Tra n po r t s ta rt da il y mai l, pa enge r and ex pr ess se rvice 
be tween Oakland a nd an Jo c, a l. , 3 mi . 

Pr iva tes icl ner .k Glo,·e r and Pa ul \\ . L emons a re awarded the S ol­
d ier ~ [ecla l fo r r escu in g l\Ia j . Ju n ius \V. Jon es, Air Corps, an d Maj . 

a mue1 T . S tewart , .A. ·., fro m drowni ng afte r airplane c rash in 
~Ji ss i ss i pp i R iver ncar F ort L eavenworth , ]{an . 

In tern a ti ona l ivi l A eronau tics on fe rence held in \ V3 s.h in g ton, D. C. 

ll lin oi Centra l Ra ilroad i ucs rou nd t r ip a ir-ra il t ickets enabling pas-
sen ger to fl y on e way between t . Louis and Chicago. 

~ [i ssonr i S ta te upreme ou r t d ecla res valid the bond issu es fo r K a n­
sas City a n d t. L ou i municipal airpo rts. 

1\orthwest Ai rw3yS start s daily mail, passe.nger and e...~press service be­
tween ~ii l wau kee and Green J3~ y. \ Vi s., I ::? O mi . 

Li eut. James E . Dye r , . S . N .. win s H erb ert Schi ff M emoria l T r ophy 
for ha vin g best record a mon g aval avia tors for year end in g June 30, 
Dye r's reco rd be ing 1, 2 15 hours of fl ying witho ut accid ent. 

ll ri t ish a ircraft in d us t ry holds d inn er a t Sc ien ce M useum, S outh K en­
s in g ton, London ~ commemorat ing twenty- fi fth anni versary of in vention 
of a irplan e by ~Vr ight brotl1ers. 

I nt ern a tional d elega tes a ttend cer emon ies a t K itty H a wk, N. C. , com­
m emoratin g the fir s t a ir plane fli ght ever mad e, Dec. I 7, I9 03- O rvill e 
\\' ri ght, who made it, a ttend s the celeb ration . 

n. S. Fogg com pletes emergen cy a irplan e servi ce establi shed N ov. to to 
flo oded a r eas in \ ermont. Tota l fl y in g I s,ooo mi . in 44 cl ays. 

J oaq uin G. P acheco, of Mexico, in Stinson D etroite r , \ Vasp engine, 
leaves l\1:exico City on good-w ill tour o f South A meri ca. 

Cap t. S ir George H . \ Vi lkin s a nd Ca rl Ei elson , in Lockh eed V ega, 
11/hir/w ind engin e, ma ke firs t night ov er Antarct ic Continent. 

Wilkins and Eielson Fly Over Polar Sea 

" W e have reached Spitzbergen after twenty and one-half hours 
fl y ing. VVe made one stop for five days on account of bad weather." 

That brief message, dated Green Harbor, Svalbard, signed by 
Capt. George H. Wilkins on the morning of A pril 22, 1928, fired the 
imagination of the entire world . 'With Lieut. Carl B. Eielson, pilot, 
Captain Wilkins had made what the newspapers termed the "greatest 
flight of all aviat ion" over the "top of the ·world," when they flew 
fro m Point Barrow to Green H arbor, Spitzbergen. 

Wilkins and Eielson completed their sensational 2,200-mile flight 
over barren A rctic polar wastes, three parts of which had never 
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before been viewed by man. They had reached their destination 
before the world knew that they had started. They flew a Lock­
heed Vega cabin monoplane with a 225-h.p. \\'right 1/'hirhi..'im/ 
engme. 

Carrying a load oi 3·-J-OO pounds in their I .Roo-pound plane, 
three attempts to take off were made before they succeeded in 
leaving the rough and icy surface at Point Barrow. A band of 
33 Eskimos shoveled snow for two days, making a nmway 1-J- feet 
wide and about s.ooo ieet long. :\ pair of metal skis broke with 
each attempt to take off. 

For the first 500 miles the weather was clear. Dense cloud banks 
forced frequent changes in the course almost every hour as much 
as 25 degrees at a time, 22 times during the flig·ht. 

Captain \Vilkins told his story in the ~ew York Times: "\\re 
flew for an hour at 3,000 feet altitude, needing to change 
the course frequently. Strict attention to frequent changes made 
navigation strenuous but not more dif-ficult than piloting, surrounded 
as we were with even grayness, no lights nor shadows. 

"Then clear weather favored us right west of where Peary. 
Stefansson and MacMillan saw indications which led them to believe 
land might be in that vicinity. The horizon was clear on every sicle. 
We saw no sign of islands. Leads of open water were frequent. 
We saw no sign of land. The ice in general was rough and closely 
criss-crossed with ridges, but was not heavily pressed and showed 
no indication of even shallow soundings. 

"There were places we might have landed for just one sound­
ing, but getting off would have been difficult. Our engine func­
tioned perfectly. The sun was clear and well above the horizon. 
Frequent sextant observations kept us more or less on our course. 

"We were quite comfortable in the plane. The temperature in 
the cabin at the start had been 22 degrees Fahrenheit. In eight hours 
it had dropped to IO degrees above. Outside it was 20 below when 
we started. 

"Off Grant Land the coast was blanketed with high ice clouds 
which extended for many miles. The machine, which by this time 
carried a normal load, climbed above the lowest clouds at 6,ooo feet. 
The highest banks were too high to climb over so we dodged some 
and plowed through others. We had hoped to check our course by 
actually sighting Grant Land in the distance but a heavy high 
storm ahead gave us an excuse to turn more southerly, and in a 
half hour, just 13 hours from starting, we caught fleeting glimpses 
of the tops of Grant Land mountains peeping through the clouds. 
The real flight of exploration was over but we still had 8oo miles 

- . I 
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\Vilkin s a nd Eielson w ith their Lockheed \ ega befo re thei1· fli o-ht from 
P oint Ba rrow, A laska, to Spitzbergen_ "' 

to o to reach our goaL Guided by the suns position and our com­
pass, we headed straight for Spitzbergen. Through the clouds we 
caught g limpses of the ice beneath us. Our drift indicator showed 
a st rong wind in our favo r. O n th e fa r horizon tO\· ard Greenland 
a heavy, stormy sky forbade a cross fli ght to that ice-covered coun­
try , so we edged along the storm area. 

"Three hours after sighting Grant Land one lone peak of the 
most northerly end -of Greenland showed dimly in the clouds far 
to the southward. Each hour Ben Eielson swung the ship steadily 
on the plotted course. 

"vVithin zoo miles of Svalbard high curling cloud masses rose to 
heights that even our no,;v lightly loaded plane could not reach. 
Ben climbed the machine to S,ooo feet and selected the lanes betvveen 
the fea ther masses. Observations for ground speed and drift were 
no longer possible and -vve had to trust the observed sun's position 
and our compass. 

"For an hour and a half we fl ew through cloud lanes, seemg 
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merely a streak of a lmost ice-free water beneath us. vVe could 
not go beneath the clouds for fear of running into the mounta ins. 

"vVe knew W(' had gas fo1· two, perhaps three, hours more. If 
only th e weather were clear, we should have no troubl e to locate 
land. To go too b r east even if we landed safely would take us far 
inland and probably mean a tedious journey on foo t over mounta ins 
and glaciers. Too far west might force us dO\\ n in the sea. South­
ward the clouds seemed lower, so we turned in that direction, hop­
ing to spy mountain peaks and locate our exact position. 

"Suddenly two sharp peaks, almost neecl le-pointecl, appeared 
beneath us. Dovvn we spun through a break in th e clouds for a 
close r view. The air was turbulent above the heavy clouds and 
between and beneath them it was boisterous. O ur almost empty 
plane was tossed like a co rk on a stormy ocean. Close to the ice­
strewn water the wind was furi ous. Salt spray whipped from th e 
sea filled the air. Over the land th e snow drifted high and thick. 
To judge distance was i:np~ss ibl e . A smooth patch of snow-covered 
land fl;:~.shed by for a moment, then dead ahead a mounta in loomed. 
With a quick swerve it was avoided by a narrow margin . We swuncr 
broadside to the wind and crabbed low over the water. Soon it 
appeared that what we had mis~ed was an isl and. The glimpse 
was too fleeting to identify it. 

"As we were running short of gas, the safest procedure was to 
find the smooth spot we had noticed and try to land. We did. 
The wind was so strong that we stopped within 30 feet after the 
skis touched the snow. 

"We could see but a few feet on each side. A n ice pick was 
handy. With it we discovered we were on land, fast in the ice. 
The machine was undamaged. We were safe. O ur non-stop coast­
to-coast flight had ended. The thick drift of the snow· prevented 
us from examining our location. The only thing to do was to beat 
the snow from our clothes, climb into the cabin of the machine, 
get some sleep and await clear weather. 

"When we awoke the sun shone dimly. We appeared to be 
on an island. Two observations gave us our position near the end 
of King Charles Foreland, not far from Green I-Iarbor. 

"For the next four clays there was no opportunity to judge 
our position more accurately. High winds blew from the northwest, 
then changed suddenly to the southeast and back to north again. 
I have never seen worse weather in the spring in the Arctic. Drifts 
four feet high formed about and over the skis of the plane, fortu­
nately holding her fast to the ice. We were housed comfortably 
in the windproof snug cabin of the plane eating biscuits and chaco-
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late smoking the fe" - ciga rettes we had and patiently waiting fo r 
the \\ eathe r· to clear. \Ve waited four cia) s before the ' ' eather was 
fi t fo r fl ·ing. T hen we had to cut an d shovel snow dri fts fo r six 
hours befo re a cl ea r rum' a) fo r the machine was made. We soon 
fo und that ou r decision not to land on the pack ice w ith a half load 
wa w ise, fo r \\ ith two of us in the machine and only twenty 
ga ll ons of gasoli11e she " ould not budge an inch. 

" \ Vhen I got out and pushed the ta il she started fin e, but to 
climb in as she moved was difficult The first time I hung to the 
step and t ri ed to clim b in but soon fell off. E ielson, unable to sec 
behi nd from the pil ot's sea t, thought I \\·as in and took off. \ ihen 
he tu rned he sa\ me fo rlorn on the ice. He circled and landed, 
slinging out a rope ladder p rov ided fo r such emergency. 

" I dec ided to hang on at all costs. \ i\ e sta rted again. As the 
machine gathered speed I climbed to the tail and struggled des­
perately to gain the cockp it. I grasped the rope w ith my teeth to 
help hang on . E ielson, fee ling the weight on the tail, thought I 
was sa fe and took off, bu t just befo re he left the ground I slithered 
from the shin) fuselage, was st ruck by the tail o f the machine and 
fl ung to the snow. \t\ hen the snow was free d from my e) es and 
mouth I found that I had escaped w ith no more ha-rm than loosened 
teeth. 

"Eielson in the air soon discovered I was still on the ice, so 
he circled and landed again . \ i\i e decided on one more t ry . \ i\Te 
had been running th e engine fo r an hour, using half our precious 
gasoline. The nex t time I stuck one foo t in the cockpit and pushed 
'"' ith mv other foo t on some drif twood found on the land. As 
soon as" the machine moved I tumbled into the cockpit regardless 
of brui ses, and off we climbed in the air. Since the sky had clea red 
we had been fa r too busy tr) ing to get away to think of our exact 
locat ion , but soon after we circled a head lanrl , having climbed to 
3 ,0 0 0 fee t. we coul d see in the distance the w ireless mast at Green 
H a rbor i c~ bay af ter having been stormbound for fi ve days on D ead 
Man 's I sland." 

An Epic of Arctic Flying 

A irplanes played an impo rtant part in the r escue of the sur­
vivors of the Italian semi-rigid a irshi p Ita.lia, commanded by Gen. 
U rnberto N obile, wrecked on its return afte r a fli ght to the N orth 
P ole f rom K ings Bay, Spitzbergen, May 25, 1928. Seven nations 
pa rt icipated in the rescue wor'k which proved one of the most 
dramati c epi sodes in the thrilling history of polar exploration. 

Twenty-four p lanes were used during the feverish activity which 
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held the entire world spellbound and waiting with intense eager­
ness the day-by-day radio reports of the rescue work. Intrepid 
aviators from Norway, Sweden, Finland, Russia, Italy. France and 
Holland joined in the search for the missing men. Two planes 
were destroyed and six lives were lost in the rescue activities. 

Nobile's venture to reach the North Pole by airship began on 
l\Iay r 1. Heavy winds and dense fog, however, fo1·ced him back 
to his base after an 8-hour flight. The I !alia took the air once 
more on May 15 and with clear weather at the start made a 68-hour 
flight over uncharted Arctic waste to Franz Josef Land, across the 
Polar Sea to Lenin Land and return. 

On IvTay 23 the I !alia took off again. Radio messages reported 
good progress toward the Pole. Twenty minutes after midnight 
on the morning of l\lay 24 Nobile reported that he had arrived 
at the Pole. Fo1· two hours the ltalia cruised over the "top of the 
world" after which she turned around. At noon on ~fay 24 she 
was half way back to Kings Day while the radio told of headwinds 
and fog delaying progress. Early on May 25 the ltalia was still 
struggling against the wind, and then her radio ceased reporting. 

It was not until June 8, two weeks after the last report, that 
the world was informed by radio that Nobile and a small party 
were safe on an ice floe. Nobile's own report, given out after he 
was rescued, stated : 

"At 10:30 a. m. on May 25 the I !alia was proceeding under 
normal conditions at 1,500 feet when she became heavy and began 
an extremely rapid fall which was impossible to check by either 
static or dynamic means, and which caused her to strike the ice in 
less than two minutes. The cabin part of the superstructure was 
torn off and smashed, while the airship was carried rapidly away 
in an easterly direction." 

In the fall, Vincenzo Pamella, chief mechanician, was killed. 
Nobile was injured and Natale Ceccioni, engineer, received a broken 
leg. The others who reached the ice alive were Pilot Mariano, 
Navigator Zappi, Lieutenant Viglieri; two meteorologists, Dr. De­
hounek and Dr. Finn Malmgren; Giuseppe Bagi, radio operator, 
and a mechanic, Troiani. 

The shock knocked off several tons of ice and relieved the 
Italia of its weight, also that of the gondola and machinery. She 
bounded back into the air carrying six of the crew. The crippled 
ship rose swiftly, out of control. Some thought she disappeared 
in the clouds. Other believe they saw a "high column of dense 
black smoke envelop the ship 20 minutes after the crash." Two 
theories have been advanced, one that the gas exploded; the other, 
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that the smoke might have come from fuel dumped out to lighten 
the ship and which caught fire upon hitting the ground. 

Luckily most of the instruments in the gondola were saved. 
undamaged. The radio operator set up his emergency apparatus 
and soon received messages. although it was nearly two weeks 
before he was able to get a message out to the world telling of the 
disaster. On i\Iay 30 it was dceided that Dr. Malmgren, l\Iariano 
and Zappi should attempt to reach the mainland of ~ortheastland 
and thence, if possible, make their way west\Yard to X orth Cape 
and summon aiel. 

The others waited on the ice floe. On June 8 their radio to the 
Citta di lllilano. the base supply ship. was ans,,·ered. and the outside 
world knew their location. Haste was imperative. Nobile pleaded. 
for the Arctic sun was melting the ice and breaking up the floes. 
until then 1·econnaissance bv sea, land and air had proven ineffective 
in the search for the casta~vavs. 

Capt. Roald Amundsen. ~·eteran Arctic explorer; Com. Rene 
Guilhaud, noted French pilot; Lieut. Lief Dietricsen. the Norwegian 
explore1·: Lieut. Albert de Cuverville, French pilot; Emile Valette. 
radio operator; and Gilbert, mechanic. hopped off from Tromoso. 
~orway. for Kings Bay to seek Kobile. For three hours they re­
ported by radio; the rest was silence. Two months later a pontoon 
identified as one used on Amundsen's plane was found floating off 
the Fugloe Islands north of Tromoso. 

On the day Amundsen left Tromoso, Nobile and his comrades 
on the ice saw two rescue planes, piloted by Riiser-Larsen and 
Luetzow-Holm. pass over their little tent which they had dyed red 
to attract attention. But the planes maintained about 900 feet 
altitude and in the mist the frantic men below were overlooked. 
Thrice in as many days they suffered the same disappointment. 

On J unc 20 the Italian pilot. 1\fajor Umberto Maddalena, guid­
ing his course by radio signals between Nobile, the Citta di Jllilano 
and his own plane, found the camp, swooped do\n1 to \vithin 150 

feet of the ice and dropped hundreds of pounds of needed food. 
medicines and other stores. Two days late_r he returned and dropped 
additional supplies. The ice was too sott and the open spaces in 
the water too small to permit a landing by any plane. 

However, on June 24, a month after the wreck, Einar-Paal Lund­
borg. a Swedish lieutenant, in a tiny machine barely capable of carry­
ing two passengers, accomplished the almost impossible feat when 
he set his plane down on the rugged ice a few yards from the 
Nobile camp. 

Lundborg was carrying a mechanic so could take off only one 
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survivor. Beli eving the rescue of the six men to be a matte r of 
only a few hours, L un dborg preva il ed upon Nobil e to go w ith 
h im first because the General's experi ence was needed at the supp ly 
base ship to help d irect the sea rch fo r the mi ssing Italia. Lundbo rg 
and the others on the ice p revail ed and Nobil e went firs t. O n his 
return trip Lundborg, in attempting to take off aga in ove r the 
jagged su rface of the ice fl oe, da maged h is plan e so that he himsel f 
became a p ri soner on the ice. 

He remained there unt il July 5 when a comrade, L ieutenant 
Schyberg, made another land ing on th e ice fl oe and succeeded in 
taking him off. 

F ly ing fro m th en on vvas impossible. Fog preven ted furt her 
attempts a t rescue fro m the a ir . Rescuers and "rescuers of rescuers" 
had a difficult time of it. Capta in Sora and three men had vani shed 
in an attempt to locate the Nobil e survivo rs. La te1·, it was lea rn ed, 
they had crossed f rom the mainland of No rtheastl ancl to Foyn 
I sland. 

Babushin, the R ussian av iato r, was lost fo r fi ve clays. 
The Russian icebreaker, Krassin, arri ved and began pushing 

through the m assive fl oes. O n July I I the R ussian pil ot , Chukh­
novsky, in a plane from the icebr·eaker, sighted Zappi and Mariano, 
w ho w ith Malmg ren had set off ove r the fl oes from the Nobile 
camp to reach the mainland. They said that Malmgren had died 
of exposure. T hey had been on the ice fo r 43 clays and w ithout 
foo d for 13 clays. On July r6 Schyberg d irected the rescue of 
Captain Sora and his party on Foyn Is·Jand. I n the end twelve 
men we re still mi ssing, the six who had dr if ted away with the gas 
bag of the Italia and the six members of Captain A mundsen 's pa rty. 

The Graf Zeppelin 

The A tl antic fl ight of th e Graf Z eppelin is described at length 
111 Chapter X I. 

Record Distance Flight of the Year 

Capt. A rturo Ferra ri n and Major C. P . del P rete, Italian 
a viators, had made the r ecord non-stop distance fli ght of the year 
when on July 5, 1928, they landed their Savoia-Marchetti plane at 
T ouros, near Natal, Brazil. They had flown from Rome, Italy, 
covering approx imately 4 ,466 miles in 5 I hours and 59 minutes. 

Using the same plane in w hich they had made a record dura­
tion a few weeks before, Ferrarin and del P rete flew over the 
Mediterranean through the St rait of Gibralta r and along the coast 
of Africa to Cape Gala where they set their course across the 



( T op) L oading Ford transport with suppli es fo r relief of Brem.en at 
Greeneley Is land. (Bottom) Colonel A rthur Goebel landing at Curtiss Field, 
N . Y. after r ecord transcontinental flight in the Lockheed Vega Ya·nkee 

Doodle. 
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Atlantic by way of the Cape Verde Islands and thence straight to 
Natal. 

Their flight was striking because of the trying conditions which 
they encountered. Intense heat threatened to overheat the motors 
as they skirted the African coast. Fog, mist, low hanging clouds 
and strong head winds became successive obstacles as they ap­
proached the coast of South America. The hot winds from the 
African deserts, they reported, set the water in their radiator boil­
ing until it registered 197 degrees Fahrenheit. At times they had 
to climb as high as 12,000 feet to get over the cloud banks ncar 
the equator. 

The South American coast was sighted at Cape San Rocco. 
Here poor visibility forced them to fly within a few hundred ieet 
of the surface. Gmping their way blindly they passed Rio l\Iossoro 
and reached Port Natal where the fog was so thick that they were 
unable to find the flying field. As the fuel supply was nearly 
exhausted they turned around, seeking another landing place. Kear 
the village of Touros the fuel gave out entirely and they were forced 
to land on the soft sandy beach, which mired the wheels and 
wrenched the landing gear so that' further flying was impossible. 
But they had spanned the vast distance from Rome to Brazil in 
a single flight. 

Marine Corps Hero Wins Congressional Medal 

On April 9, 1928, President Coolidge at the \iVhite House pre­
sented the Congressional l\T edal of Honor to Lieut. C. Frank Schilt 
of the U. S. Marine Corps, for remarkable flying services during 
a battle with rebel forces in Nicaragua. The citation awarding to 
Lieutenant Schilt the most important decoration bestowed by the 
Government reads: 

"For extraordinary heroism distinguished by conspicuous gal­
lantry and intrepidity at the risk of his life above and beyond the 
call of duty. On the 6th, 7th and 8th of January, 1928, at Quilali, 
Nicaragua, Lieutenant Schilt, then a member of a Marine Corps 
expedition which had suffered severe losses in killed and wounded, -
volunteered under almost impossible conditions to evacuate the 
wounded by air and transport a relief commanding officer to assume 
charge of a very serious situation. Lieutenant Schilt bravely under­
took this dangerous and vitally important task and by taking off 
a total of ten times in the rough, rolling street of the partially 
burned village, under hostile infantry fire on each occasion, suc­
ceeded by almost superhuman skill, combined with personal courage 
of the highest order, in accomplishing his mission, thereby actually 
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(Left) Capt. A. \• ·_ S tevens and Capt St. Clair Streett, Army Air Corps, 
with the equipment f o1· th eir reco rd altitude flight (Right) Lt. C Frank 
"chi lt, Ma rine Co rps, awa rd ed Congressional Medal of H ono r fo r heroism 

in Nicaragua. 

saving three lives and bringing supplies and succor to others 111 

despe rate need." 

Trans-Pacific Flight of the Southern Cross 

Four men in an airplane traversed the 7.400 miles from Oak­
land, CaL, to Brisbane, A ustralia, within eight and a half days 
in June, 1928. They w~re Squadron-Leader Charles E. Kingsford­
Smith, Fl.-Lieut. Charles T. P. Ulm, A ustralians and pilot-com­
manders; Lieut.-Cmdr. Harry VV. Lyon, navigator, and James W , 
Warner , radio operator. The last two we~·e Americans. Their 
machine was the Southern Cross, a Fokker monoplane powered 
w ith three \iVright Whi?"lwin.d engines. 

\;Vhen the Southe1·n Cross took off from the Oakland airport on 
the morning of May 31 she carried a total load of 15,8o7 pounds 
and soon was making a speed of about 90 miles an hour. The 
Farallon Islands drifted into view through the mist and that was 
the last land the voyagers were to see for 27 hours. For two 
hours they checked up on the radio beacon and then had to climb 
to 2,000 feet to scale a great white-pennacled mountain of clouds. 
For hours they flew above cloud banks. Then the mass closed- 111 

about the plane. The:v climbed to another thousand feet. 
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In mid-a ftern oon th e sky cl ea red and crui sing was a simple 
matter. T hey made good time until night fa ll w hen th ey put the 
machine up to 4,000 feet and rode un der the sta rs. Towa rd mid­
night they ran into heavy clouds and ra in ; fo r 15 mi nutes th e 
plane was jolted and bumped in th e rough a ir. They climbed to 
nearly a mil e above th e surface. Heachvinds cut clow n their speed 
to about 77 miles an hour. 

Two hours la ter they sighted a steamer. For an hour th ey had 
cl ea r w eather. Again they ran into a sto rm. Climbing to 6,ooo 
feet they got above th e clouds and sped merrily a long at times nea rly 
a mile and a ha lf hi gh. A t daw n th ey we re 377 mil es off Honolulu. 
They sighted the city a t noon, hav ing made th eir first hop of 2,408 

miles in 27 hours and 25 minutes. 
Ea rly th e nex t morning they set out for S uva, .. Fiji I slands, 

crediting th e A rmy and Navy a ir fo rces with hav ing provided 
facilities which enabled them to ma intain their schedule. L eav ing 
\ iVheeler Field they fl ew to Barking Sands on K auai Isl and , about 
roo miles distant, w here a supply o f fuel awaited them. L oading 
the ship they took off again shortly after 5 o 'clock that morning. 
Trouble with one of the radio generators was adjusted. They 
then thought th ey saw a gas leak. 

That provided a sca re until they found it to be water from 
the condensation of cold gasoline in the pipe. Then rainstorms 
sped across their course. An hour later the radio receiving gear 
went out of action. The ra in meanwhile cha rged at the Southen~ 
Cross from every direction . Heavily loaded and fl ying at only 6oo 
feet above the wa ter and lashed by the r·ain its flight did not appear 
very promtsmg. 

Visibility shrunk steadily until the fli ers had to climb to r,ooo 
feet where another tropical r ainstorm hit them. Down they went 
aga in to 6oo feet and remained there, preferring to fly through rain 
than to ex haust their · fuel by maintaining higher altitudes. The 
wind , however, drove them up twice inside o f an hour, and th e 
rain filtered through the windshields until they were soaking wet. 

That evening they were riding at a mile and a half high through 
a black storm, buffeted by gales and at intervals forced to climb 
higher to escape the clouds. At 8,ooo feet they finally gazed clown 
into a sea of tossing vapor, mountainous in form, but above them 
beckoned the sta r from which their ship derived its name. At 
about midnight they crossed the equator. By dead reckoning they 
co rrected their course and made a bee-line for Suva. 

There was nothing roseate about that nex t dawn. They were 
worried about their gasoline. More wind and rain, forcing them 
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Th e Sontlt 1'1.11. C r oss a rri ving over Sychiey, A ustralia. 

to rolle r- coast up and down from a mil e high to 400 feet above the 
water , threa tened to deplete the fuel supply. At 9 o'clock they 
w ere still fighting the wind. The radio was operated constantly 
to g ive their exact position in case the) required help. Deciding 
to pump gasoline from the main tank, a hand operation, they found 
that they had 7 hours' supply. That was cheering, and 3 hours later 
they sighted Koro Island. A t 3 o'clock that afternoon, on June 5, 
th ey landed at Suva, Fiji, having covered the 3,144 miles in 34 
hours and 30 minutes of non-stop over-water flying. It made theirs 
one of the most remarkable flights of the year. 

O n th e morning of June 8 they left Suva for Brisbane. This 
stage of their flight was marred by an oversight. They had for­
gotten to oil their earth-inductor compass and it ceased to function, 
and they had to fly by steering compasses, striking the Australian 
coast I 10 miles above Brisbane. They also had to contend with 
more storms and clouds, often flying at 9,000 feet ·where the air 
was bitterly cold, wet and generally disagreeable. It was nearly 
ro o'clock on the morning of June 9 when they saw a long gray 
shadow along the horizon ahead. It was Australia. They had 
spanned the Pacific from the United States to the southern com­
monwealth in 83 hours and 15 minutes flying time. 

First Woman to Fly the Atlantic 
Succeeding in a venture which during the year had cost the lives 

of three other women, Miss Amelia Earhart, American social-service 
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worker and licensed pilot, won the distinction of being the first 
\\·oman to fly across the Atlantic. \Vith \Vilmer Stultz, pilot. and 
Louis Gonion, mechanic. :.1 iss Earhart took off irom Trepassey 
Bay, Newfoundland, June 17, ll)28. They landed at Burry Port, 
\Vales, the next day. The Fokker monoplane Friendship, powered 
with three vVright vVhirlwind motors and equipped with pontoons, 
covered the distance of more than 2.000 miles in 20 hours and 
40 minutes. It was the first time that a pontooned machine had 
flown the Atlantic. 

The Fricudship took off from the harbor at Trepassey after five 
attempts had been made to get the heavily laden plane off the 
water. It finally succeetkd after some of the gasoline had been 
dropped. 

Except for the first hour over the Atlantic after leaving New­
foundland the flyers never saw the sea until they arrived at the 
eastern Irish coast. They flew through fog, rain and snow most 
of the time, Stultz putting the plane up as high as 12,000 feet 
to get out of the bad weather. A 30 mile an hour tail wind aided 
progress materially. Twice during the night they received radio 
bearings from ships at sea .. Dawn, however, found the radio not 
working. 

Poor visibility forced Stultz to bring the Friendship down on the 
vVelsh coast after Valentia, Ireland, had been passed. The gasoline 
supply was nearly exhausted. 

"I did not take the controls of the machine as I had planned to," 
Miss Earhart said, narrating her flight. "Because of the clouds it 
was necessary for a pilot to be at the controls who could fly 'blind.' 
That is by instruments alone. This I could not do. Everything 
that was done to bring us across was done by Wilmer Stultz and 
'Slim' Gordon." 

A Record Altitude Flight 

Rising to a height of 37,854 feet two Air Corps officers, Capt. 
St. Clair Streett, pilot, and Capt. Albert W. Stevens, observer and 
photographer, on Oct. ro, I928, made a new altitude record when 
they ascended to the highest mark above the ground ever reached 
by an airplane carrying more than one occupant. The world's alti­
tude record for airplanes was made July 25, I927, when Lieut. C. C. 
Champion, U. S. Navy, reached 38,4I8 feet. Streett and Stevens 
came within 564 feet of that official record which had been made 
by an aviator flying alone. 

They left Wright Field, Dayton, Ohio, at I I o'clock in the morn­
mg. Intense cold, 76 degrees below zero (Fahrenheit), caused the 
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metal parts to shrink. Throttle and supercharger controls \vere 
rendered immovable. The plane clung to the same altitude for 24 
minutes before the pilot managed to get it down into somewhat 
warmer air which restored the controls to normal. 

The liquid oxygen, used on the flight for the first time, func­
tioned perfectly: and no ill effects were experienced during the 
sojourn in the upper air regions. Despite the intense cold at the 
ceiling of the plane, Stevens was able to manipulate his camera 
without the least difficulty. A small gadget, slightly larger than 
a rifle cartridge, enabled him to move his fingers as nimbly as though 
he had been working on the ground. This cartridge is a miniature 
electric heater slipped into an asbestos pocket across the fingers 
of the heavy leather mittens, permitting the observer to use his 
hands at all times for camera work at high altitudes. Just to 
test the effectiveness of this little device, which was fed from 
the ignition battery, Stevens momentarily slipped it off one hand. 
The moment he did so, however, his fingers started to become 
numb. 

The fliers wore electrically heated goggles. A f8-inch hole was 
drilled just over the pupil of the eye in each lens to enable the 
wearer to see in the event the rest of the lens became coated with 
frost. The condition anticipated became an actuality during the 
flight. \Vhen the plane reached the upper air regions where the 
intense cold prevailed, the goggles became coated with frost. Had 
it not been for the sm.all hole drilled in each lens, they would not 
have been able to see at all. 

Because the plane had stuck at one point for half an hour the 
gasoline supply played out nearly four miles above the surface and 
Streett had to glide to a landing with his engine dead. He brought 
the plane to earth 70 miles from Dayton, over which it had been 
hovering at the top of the climb. 

33 Square Miles on One Photograph 

On Sept. 23, 1928, Lieut. James H. Doolittle, pilot, accompanied 
by Captain Stevens, made an altitude flight at Dayton to test photo­
graphic and other high altitude equipment. The altitude reached 
was 37,200 feet, as determined from preliminary calculations of 
photographs, subject to a check of the focal length of the lens. 

The ascent consumed one hour and 25 minutes, including 20 

minutes at the ceiling of the plane. The descent to the ground 
required 45 minutes. It appears that the oxygen carried was not 
sufficient for the two occupants of the plane. Stevens temporarily 
lost consciousness, and Doolittle became semi-unconscious just be-
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fo re tuming the nose of th e plane dow nward . Both rev ived com­
pletely as lower a ltitudes we re reached . 

A t th e max imum a lt itude, a tem pe rat ure of 70.6 degrees below 
ze ro (Fah1~enh e it) w as encountered . T he clock f roze, as did one 
of the spi1·it levels of th e camera, a lso a spot on S tevens' cheek. 
Doolittl e found th e controls d ifficult to mani pul ate beca use of th e 
extreme cold. T he camera was cove red w ith ice. 

E ighteen photographs were obta in ed, severa l f rom the peak 
height. In spite o f a scat te1·ing of clouds at 6,ooo fee t, they shO\\ eel 
th e hi ghways and outstand ing structures of the territory beneath 
with remarkable cla rity . So d istin ct we re the pictures, in fac t, th at 
th ey could stand enlarge ment to ten di amete rs. U nder wa r condi­
ti ons th ey woul d be of un told milita ry va lue. T he a rea cove red Ly 
th e· ex posure wa s 33 squa re mil es. 

Coast-to-Coast Non-Stop Flights 

F rom L os A ngeles, Cal. , to Tew Yo rk in r8 hours and s8 
minutes w ithout stopping was th e reco rd set by Col. A rthur Goebel 

, on A ug. I<)-20, 1928. \ i\f ith him w-as a passenge r, Harry Tucker, 
of S anta M onica, Cal. Their plane, Yanl~ee Doodle, was a com­
mercial L ockheed V ega monoplane powe red with a P ratt & vVhitney 
400 h.p. Wasp engine. 

The machine averaged 144 miles an hour throughout the fli ght 
of 2,7ro miles, which took it over A lbuquerque, Nevv Mexico, St. 
Louis, Mo., near Pittsburgh, Pa. , and into New Y ork. Part o f 
the flight was made at an altitude of Io,ooo feet. The high moun­
tains in the West had to be traversed w ith a full load, which 
included 450 gallons o f gasoline and 25 gallons of oil. 

The flight marked the steady improvement in planes and engines 
for it was made in eight hours less time than that of Kelly and 
M acready on their non-stop fli ght ove r the same route five yea rs 
before. It also beat the best train time of 69 hours and I I minutes. 

The Y anlu c Do odle made another sensational flight on Oct. 
24-25, 1928, when Capt. C. B . D . Collyer, pilot, and Harry Tucker, 
passenger, flew from New York to Los Angeles, non-stop, in 24 
hours and 5 I minutes. Most of the trip was made in fog, storms 
and headwinds. 

National Elimination Balloon Race 

Pilots in the 1928 National Elimination Balloon Race held at 
Bettis Field, Pittsburgh, Pa., May 30, encountered unexpected and 
abnormal weather conditions. Shortly after 6 o'clock, when th e 
last balloon had departed, a severe thunderstorm, accompanied by 
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ha il struck Bett is Field . 'Ieteorological disturbances in the vicinity 
f P ittsburgh were repo rted by the . S. \ feather Bureau, but neither 

th pi lots nor the authorities in charge of the race considered the 
\\·eather fo recast of suffi cient importance to suggest postponement 

f the start . 
ithin app rox imate! tJ1ree hours after the start of the race, 

I r f the 14 ball oons had be n forced clown by thunderstorms ; 
three of th ese ba ll oon s the . Army No. 3, Goodyear 5, and 
the Cit) of Cleveland, being struck by lightning which resulted in 
the death of Lieut. I aut Evert, pilot of A rm) N o. 3, and \i alter 
V\. 1\'lo rton , aide in the Goodyear 5· \ iVard T. Van Orman, pilot 
o f the Goodyear 5, was stunned and suffered a broken leg and 
brui es. J. F . Cooper was stunned and seriously bun1ed when light­
nin o- st ruck the City of Cleveland ,· C. K. \ ollam, tJ1e pilot, jumped 
and landed safely with his parachute, his balloon landing easily a 
h rt d istance away as a r esult of the lightened load . Capt. Wil­

liam E . K epner, pilot of the Army No. I , and Lieut. V..lilliam 0. 
Earecl(son we re declared winners of the race and the Litchfield 
Trophy. 

Army Pilots Win International Balloon Race 

The 22ncl annual International Balloon Race for the James 
Gordon Bennett Trophy was started from Detroit, Mich., June 30, 
1928. There were 12 entries representing 8 nations. The race 
wa won by the U. S . A rmy Air Corps balloon United States, 
piloted by Capt. ·william E. Kepner with Lieut. \iVilliam 0. Earecl<­
son as a ide. They landed near Kendridge, Va., 460.9 miles from 
th e starting point after a flight v\'hi ch took them over the Blue 
Ridge 'fountains in \iVest Virginia and at times led them to ascend 
20,000 feet above sea level. 

Their victory won for the United States permanent possession 
of this, the second James Gordon Bennett trophy, for it was the 
third consecutive time A mericans had won the classic. Complete 
statistics of the race will be found in the Appendix., 

National Air . Races of Igz8 

The National Air Races and aeronautical show were held at 
M ines Field, Los Angeles, Cal., Sept. 8 to r6, 1928. Elaborate 
and adequate preparations on the part of the California Air Race 
Association, which held the races under sanction of the National 
Aeronautic Association, a·ssured the success of the venture from 
the start. 

Those who have never managed ·an air race program of that 
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Nati onal.Ai1· Races a t M ines .F ield, Los Ange les 

magnitude cannot realize the difficulti es ;:md problems involved. 
Officials of the California Race Association, therefore, are to be 
congratulated for the attention paid to the small details which , 
however trivial, might have determined the success or failure of 
the entire program. That the half million persons who attended 
the races were more than satisfied was evidenced by the fact that 
the crowds remained until the finish of each clay's program. That 
alone justified the money spent by the race sponsors in prepara­
tions and prize money. Cash prizes alone aggregated about $8o,ooo 
for the 26 events. 

Participation of the Army, Navy and Marine Corps ,pilots, 
while not so extensive as that witnessed in the past, was no Jess 
impressive. Those aerial arms of the defensive establishment were 
ably represented by many of their best pilots and machines. The 
"Three Musketeers" of the Army Air Corps and the "Three Sea 
Hawks" of the Navy Bureau of Aeronautics gave the crowds plenty 
of excitement when each day they took the air in a series of 
breathless fighting maneuvers. 

An attempt to stage a non-stop race from coast-to-coast for 
the first time was partially marred by exceptionally bad weather. 
There were 6 entrants in the transcontinental non-stop derby. 
None finished under the non-stop conditions, though Col. Arthur 
Goebel flew from New York to Prescott, Ariz., in his Lockheed 
Vega, powered with a Pratt & Whitney Wasp engine. Goebel was 
forced down at Prescott on his course and still able to fly into 



Chronology 181 

L os ngeles had he not exhausted his gasoline supply. Unusually 
heavy head ' ' inds had held him back all the way across the Middle 
\i -est, thus draining the fue l tanks. 

Three other transcontinental air races finished at fines Field, 
with Earl Rowland in a Cessna plane, \ i\larner powered, the \.v inner 
of the Class A R ace, leading 23 others , ho finished; John Living­
t n in a \i ·a co-10, TtV hiTlwind powered winning Class B Race ahead 
f I 7 othe rs to fini sh, and Robert ·. Cant\\ ell in a L ockheed Vega, 

W a ·p powered, w inning Class C, ahead of 17 others to fini sh. A 
complete tabu lat ion of th e N ational ir Races w ill be found in the 
_ ppe.ndix. 

Fo r ty-two a irp lanes and 14 eng ines were disp layed at the e~po­
si t ion in the buildin g at the entrance to M ines F ield . 

Chicago Holds Greatest Show Under Auspices of 
the Chamber 

VV ith fifty -three manu fac turers exhibi t ing se\ enty-nine airpl anes 
ran in g from huge tri-motored transpo rts to tiny single-seat sport 
models, the F irst International Aeronautica l Exposition held at the 
Chicago Coliseum and the First Regiment A rmor) Dec. r to 9, 1928, 
under the auspices of the Aeronautical Chamber of Commerce of 
A mer.ica , proved to be th e g reatest aviation show of tJ1e year. 

Coincident w ith the show vvas the arrival in the U nited States 
of more than 200 official delegates, representing so nations, to 

F inish of Los Angeles-Cincinnati air races at Lunken Airport, Cincinnati, 
S ept. 23, 1928. 
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a ttend th e Inte rna tiona l Civil Aeronaut ics Con ference openmg m 
\ i\Tashington D ec. 12. In hi s fo rm al inv itat ion to the go vern men ts 
P resident Coolidge had exp ressly ment ioned the E xpos ition as some­
thing worth a ttending, and he a lso stated th at th e ela te had been 
set to make possible th e p resence of the delegates. 

They were fl ow n to C hicago in a fl ee t o f 14 multi- eng inecl 
transports. O n a rri val th ey we re received and enterta ined in ­
formally by offi cia ls of th e Ae ronauti ca! Chamber o f Commerce, 
and later were guests a t a form al banquet tendered by the Chi cago 
Assoc ia ti on of Commerce. 

The exposition brought togeth er for th e first t ime the most 
impressive array of comme1·cia l a irplanes eve r asseinblecl in thi s 
country, and 1·efl ected the tremendous expansion tha t has taken 
place in the a ircraft ind ust1·y since the first postwar a ircraft shO\·\ , 
held in New York in lVIa rch , 19 19. A t th a t show th e 34 a ir­
cra ft cli splayecl we re entirely military in cha racter. T he Chicago 
exhibition o f 1928 was str ictly representa ti ve of th e ·commerc ia l 
machines produced by a rapidly expanding indust ry . Mo re than 
10o,ooo persons visited the exposition w hich a lso a ttracted th e lead ­
ing figures in aviation. T he show \Vas well attended by a irc raft 
and engine m anu facturers, dea lers and di sti·ibutors f rom every 
state. Substantia l orders were p laced. . 

Luxury and convenience we re dominating features of the a ir­
planes exhibited. U pholsterecl cha irs with brightly poli shed nickel 
and sterling silver fi x tures adorned th e 40 cabin planes. Dome 
and side lights ·with silk curta ined w indows in th e cabins of the a ir 
yachts rivaled the business desks, typewriters and P ullman berths 
of the larger transports , five types of ·which we re on display. 

The engines, navigating instruments and other equipment ·were 
equally interesting . T wenty-five di fferent types of a ircra ft engines, 
each varying in design and horsepower , were exhibited by r8 
manufacturers. They included the smalles t low-powered engines of 
a few cylinders to the biggest products of American fac tori es. 

In the accessories class the 131 manufac turers of miscell aneous 
a ircra ft equipment displaye·cl goggles, electrically heated fl y ing 
clothes, . silver fi x tures, m odel hangars, fi eld lighting, instruments, 
wheels, brakes and parts. The D epar tment o f Commerce had in 
operation a complete display o( the lighting equipment used on the 
air mail routes. 

The demand for space at the Chicago show exceeded all expec­
tations. Before the doors w e-re opened to the public three big 
buildings were necessa ry to house all the pl anes. In the main 
Coliseum 34 planes were displayed, 12 in the N orth Hall and 10 
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F loo r plan o [ I n te rn a ti onal Ae ro­
nauti ca l Exposition, Chi cago, Dec. 
1-9, :r 92 . (Left) T he Coli seum. 

( A bove ) rs t R eg im ent A rmo ry. 

in the South H all. The fi rst Regiment Armory accommodated 
17 machines while the Greer Building, connected with the Coliseum 
by an archway, had six planes on view. 

The 9 days of the exposition were marked by a series of 
important meetings. A ll of these were held in the Stevens H otel. 
An impor tant confe rence was that which resulted in the fo rmation 
of the organi zat ion of a F lying School Committee of the Aero­
naut ical Chamber of Commerce ; it established six definite standards 
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by which flying schools throughout the country arc to he judged in 
the Chamber's move to eliminate unreliable tt·aining institutions. 

Other meetings resulting in permanent org;mizations included 
the Airports, Fuel and Lubricants and Publishers Section of the 
Chamber. Aeronautical engineering meetings held jointly with the 
Society of Automotive Engineers clevelopecl clisci.tssions of interest 
to the industry. 

From the start the success of the exposition had been assured 
by the large number of exhibitors. The quality of their products 
displayed to advantage before the purchasing clements in all branches 
of aviation proved to the public that American aviation had grown 
into a full-fledged industry and was entitled to recognition as a 
business to be supported by all. 

Exhibitors of Airplanes 
Acme Aircraft Corporation ............................................... Chicago, Ill. 
Aclvance Aircraft Company (\Vaco) ......................................... Troy, Uhio 
Aerial Service Corp ..•......................................... llammonrlsport, X. Y. 
Aero marine Klemm Corp ....................................... · ........ Keyport, X. J. 
Aire-Kraft, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... \Vashington, l'a. 
Airworthy Airplane Co ................................................... Chicago, Ill. 
Alexander Aircraft Corp ...................................... Co!orarlo Springs, Co'o. 
Alliance Aircraft Co .................................................... Alliance, Oh'o 
American Eagle Aircraft Corp ........................................ Kansas City, :\lo. 
Arrow Aircraft and :\! otors Corp ........................................ Lincoln, X ch. 
Atlantic Aircraft Corp. (Fokkcr) ............................. Hasbrouck Heights, X. J. 
Bellanca Aircraft Corp ............................................... X cw Castle, !lei. 
Boeing Airplane Co .................................................... Seattle, \\"ash. 
Buhl Aircraft Co .................................................... :llarys\'ilk, :\J:ch. 
l!utler Aircraft Corp.·.· ............................................. 1\ansa': City •• :\1~. 
Campbell Peterson & Co. (Avro) ..................................... X cw \ ork, X. \. 
Capital Aircraft Corp .................................................. Lansing, :llieh. 
Cessna Aircraft Co., The ............................................... \\"ichita, Kan. 
Commandaire, Inc .................................................. Little Rock, Ark. 
Consolidated Aircraft Corp ............................................. lluffalo, X. Y. 
Curtiss Aeroplane & l\Totor Cn .................................... .(;arden City, X. Y. 
Curtiss Flying Service ............................................ (;arden City, X. Y. 
Curtiss Robertson Airplane Mfg. Co .................................... St. Louis, :\lo. 
l~r!ggs. Aircr:'ft. Corp ................................................ :. Lan;'ing, ~lid~. 
J·airchlld AviatiOn Corp ............................................. l\ew '\ork, X.\. 
Ford :\1otor Co ....................................................... !Jcarhorn, :\!ich. 
(;ates Day Aircraft Corp ............................................... l'aterson, X.]. 
(;eneral Airplanes Corp ................................................ Buffalo, X. \". 
<;reat Lak~s Airc~a ft Corp ............................................ Cleveland, flld_o 
Hali-Aiummum Aircraft Corp ........................................... Buffalo, X. \. 
Hamilton Metalplane Co .............................................. :II ilwaukcc, \\"is. 
Heath Airplane Co ...................................................... Chicago, Ill. 
Keystone Aircraft Corp .................................................... Bristol, l'a. 
Kreider Reisner Aircraft Co ......................................... Hagerstown, :lid. 
Kruetzer Corp., Joseph ............................................ Los Ang-eles, Calif. 
Laird Airplane Co., E. M ................................................ Chicag-o, Ill. 
Lockheed Aircraft Corp ............................................ Los .\ng-eles, Cali f. 
Loening Aeronautical Engineering Corp .............................. ?i:ew York, X. Y. 
Mahoney-Ryan Aircraft Corp ............................................ Anglum, :II o. 
l\Iohawk A\rcraft Corp ............................................ Minneapolis,_ 1\!inn. 
Monarch Aircraft Co., Inc .............................................. Riverside, Ill. 
Mono-Aircraft, Inc ....................................................... :IIolinc, Ill. 
Moth Aircraft Corp ................................................. l\cw York, K. Y. 
National Air Transport, Inc ............................................... Chicago, Ill. 
Phantom Knight Aircraft Corp .......................................... Oak Park, Ill. 
Pitcairn Aircraft, Inc ................................................ Philarlelphia, Pa. 
Sikorsky Mfg. Corp .......................................... College l't .. L. J., N. Y. 
Simplex Aircraft Corp ................................................. Defiance, Ohio 
Spartan Aircraft Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... Tulsa, Okla. 
Star Aircraft Co ................................................... Bartlesville, Okla. 
Stearman Aircraft Co ................................................... \Vichita, Kan. 
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Stinson Aircraft Corp ........................•....................... Xorthville, ~Iich. 
Stinson School of ~\\·iat·on .............................................. Detroit, ~Iich. 
Swallow Airplane Co ................................................•.. \Vichita, Kan. 
::;zekely Aircraft Corp ......................•......................•.... Holland, ~Iich. 
Tra,·el Ajr ~Ifg. Co ........................................•..•......•. \\'ichita, Kan. 
C~ance \ o_ught Corp .......................................... Long Island City, X. Y. 
\\allace A1rcraft Co ...................................................•. Chicago, Ill. 

Exhibitors of Engines 
.\eronautical J?roducts Corporation ................................... Xaugatuck, Conn. 
Axelson ~! achme Company ......................................... Los Angeles, Calif. 
Aircr!'ft J;:nginc Corporation .......................•...............•... Berkeley, Calif. 
E. \\. Ilhss Co. (Bristol Jupiter) .......................•............. Brooklyn, K. Y. 
Hrownback ~!otor Laboratoncs, Inc. (:\nzani) ........................ Xew York, X. Y. 
Cam(lbell, Peterson & Company (Cirrus )lotors) ...................•.. New York, X. Y. 
Curt1ss Aeroplane & )[otor Co ..................................... (;arden City, X. Y. 
Fairchild Aviation Corp ........................................... Farmingdale, X. Y. 
K. G. Frank (Siemens-Habke) ...................................... ::\ew York, X. Y. 
fi.nn~r Ai;:rla~~'; i\_!otor C~rp ............••...........................•. (;Jend_ale, C'!lif . 
. !1ch1~an • ere' lompan} .............................................. Lansmg, ::\l1ch. 
Marvin A. Xorthrop ....•.......................................... :\linneapolis, )linn. 
Pratt & \\"hitney Aircraft Co ......................................... Hartford, Conn. 
Spartan Aircraft Corp. (\\'alter) .......................................... Tulsa, Okla. 
Szekeh• Aircraft Corp .................................................. Holland, Mich. 
Velie ~lotors Corp ........................................................ ::\loline, Ill. 
\\'arner Aircraft Corp .................................................. Detroit, ::\lich. 
\\'right Aero~autical Corp .•............................................ Paterson, X. J. 

Aircraft Accessories 
.-\. C. Spark Plug Co., Flint, )lich ....................................•.... Spark plugs 
;}<h·anc .. _Laho,~at~rie~. }nc., ~hic:'go, 111 .................... , ............ ·.· •....• : .. : .. 

Aero D1gest, ::\cw \ ork, ?\. \ .......•...........•..............• \V1at10n Pubhcat10n 
Aero Guides, Inc., Xew York, N. Y ................................... Airport ::\[arkers 
.·\erovane Ltilities Corp., New York, X. Y ...........................•. Airport ::\[arkers 
Aero )[odcl Co., Chicago, Ill ..••........................................ Flying ::\Iodels 
Aero Supply ::\Ianufacturing Co., Inc., College Point, X. Y ...........• \ircraft small parts 
:;A!rports," Flusl_1ing;; ~- Y.: ..... : ...•............................ Av!at!on ~u~J!cat!on 
"~~r Transpo~~at1~on, }'\ ew \_ork; ~. \ ............................ A \'!at~on ubl!cat!on 

A!nvay Age, New \o~k, N. \ ...........................•...... Av1at1on Pu hcat10n 
Alhtb Prouty Co., Dan nile, Ill ................................... ······• • • • • • · · • · • · · 
Aluminum ~ompany of .-\myrica,, Pittsh_un:)l, Pa ......•.............. Aluminum r~ducts 
;~menc:an /\lrp_orts forp., N ;w \ o~k, ~. \ ............................... : l\Iode '!-1rp!'rt 

Amencan Av1ator, Xew \ ork, 1\. \ ......•....................... \v.at10n PublicatiOn 
American Rolling :\[ills, ::\liddletown, 0 .................................... Sheet metal 
American Varnish Co., Chicago, Ill ..................................... : .••.. Varnish 
Armco Culvt;rt_ ::\[anufacturers Assn., Middletown, 0 .................. Oram~g<; products 
Atkmson A\·1at1on Co., Inc., Gary, Ind .................................. Trammg school 
Austin Company, CleYcland, 0 ............................ Airport builders and Eng-ineers 
Aviation. Publishing Company; Ne,~· Yor~. ~- Y .................... .-\viatio~ Publication 
Ral~a \\ ood Company, Inc., New \ ork, N. \ ......................• Balsa \\ ood proqucts 
Il. n. T. Corporation of America, Phila<lelphia, Pa ......................... _.Flood lights 
Belrl.::n )[anufacturing Company, Chicago, Ill. ....................... Ins!dat10n and parts 
Benchx Brake Company, South Bend, Ind ........................... \\'h<:els and b~akes 
Berry Bros., Detroit, 1\[ich .••......................................... A1rcraft fin1shes 
Binks Spray Equipment Company, Chicago, Ill. ...................... Paint-Spray guns 
Black & Decker -:\[anufacturing Co., Towson, ~[d ......................... Port~hle to? Is 
Sidney Blumenthal & Company, Inc., New York. X. Y ................... ~Ioha1r fabncs 
Bohn Aluminum & Brass Corporation, Detroit, ::\lich ................. Alumml!lll produ.cts 
Canvas-Leather Specialty Co., Trenton, N. J ........................ ·: .. Fly_mg clotl11!'g 
Celotex Company, Chicago, Ill. .•............................. Sound msulatmg matenal 
Ch~mpion Spark Plug Co., Toledo, Oh1o ...•.......................... · •• • · Sp':'rk Plugs 
Ch1cago Aeronautical Service, Inc., Chicago, Ill .......................... :. FI4:mg_sch!'ol 
Chilton_ Class Journal Co., Philadelph_ia, Pa .... _. ... ·; .... ·;. ·.· ..... Techmcal rubhcat10n 
Consolidated Instrument Co. of Amenca, Inc., 1\ew \ ork, ="· \ ......•. ·.• .. _. .Instr';'ments 
Crouse-Hinds Company, Syracuse, N. Y .......................... : .. L1ght1!1g Eqtllp_ment 
De\Valt Products Corp., Leola, Pa ..•......................... ·. \\ oodworkmg machmery 
Eclipse )lachine Co., East Orange, N. J .................................. ·: · · · .Start_e~s 
Def!arttl}el~t of Commerce, \Vashington, D. C ...................... ]\[ode! A1rport Exh1b1t 
Elgm Xatwnal \Vatch Company, Chicago, Ill ............................... Instruments 
Ex-cell-O Tool & Mfg. Co., Detroit, 1\[ich ...................... · .... · · · ·· .... · ... Tools 
Endicott Forgiug & l\Ifg. Co., Inc., Endicott, N. Y .......................• Drop forgings 
El<:ctri~ Storage Hattery Company, Philadelphia, Pa ............ · ........... ·.·.Batteries 
F:>1rCI11ld _,.~~nal Camera Corporation, New York, N. Y ....................• -\enal Cam~ras 
F1r~stone I 1rc & Rubber Company, Akron, 0 ................ · · · · · · · · • · · · • • • · · · .. T1res 
Fleischmann Transportation Co., New York, N. Y ......................... Balsa \Vood 
Flying Publishing Co., New York, N. Y ...•....................... Aviation Publication 
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Follm er, C logg & Co., Lanca s te r , Pa .. ............ • .............. . .......... Parachut es 
Gardn~r Propell or \~i ork s , Fores t !'ark, Ill ... . .. . .................. ... .. . ... Propell ers 
Ge n e ra l E lect ric Com pa n y, Sch enec tady, 1\. Y . .... . .... ...... . .. . L ight s a nd In s truments 
G lobe Superior Co r poration, Ab in gdon, 1 11 .. ... . . . . •... • . . ... . .......... F lyin g c l o~!•.in g 
Goodrich Rubber Co mpany, Akron, 0 .. .. .......... . ...•.......... . ........ .. . ... I Ir e 
Goodyea r Tire & Rubbe r Co mpany, Akron , 0 .... . ... .. . . ..... ........ . .... .... : . .. Tires 
Greer Coll ege, C hicago, Ill ...... ...... . .. . ..... ... .. .. .... ...... .. . .... Av1at 1on schoo l 
Hall A luminum Aircraft Co rp., Buffalo, :-J. Y ..... . . . .... . ......... .. Aluminum prod uc ts 
Hamilton Aero JV!fg. Co., l\Ii lwaukcc, \ \"i s . · ........ . .............. . .... M e tal P r opc ll ors 
Harwe n Products Co.,_ Ne w Yor·k. N. Y ........ . .. .. .. . . . .. ·.· .... . .. E lcc_trica l appliances 
Has keli te Manufactunng Co rp .. C h1 cago, 111. ........ . .... \\ aterp:·oof g lum g and Plywood 
Stewart Hartsh orn Company, New York , N . Y . .. . .. .. ......... .. . ....... A irc ra ft cable 
Heywood Starter Corp., D e tro it, l\Iic h .... .. ......................... En g ine a ir s tart e rs 
Hor li ck Malted Mi lk Compa ny , Racin e. \Vi s ........ . .................... . .. M a lted l\Iilk 
I nternation a l Derrick & Equipment Compall'r . Columbu s, 0 ..... .. .. ...... .. ... D e rri cks 
Irving Air . Chute Compan y, Inc., Buffalo, :-\. Y .. . .................. .. . .. .. _.Parac hu tes 
John son Arrplane & Supply Co., Dayt on, 0 ................. . . .......... . A1rcraft pa rt s 
Kawneer Com pan}:,_ Ni les , l\iich . . .. . . ... . ................... . ... Streamlin e s teel tubing 
K endall R e finin g l...ompany, B rad ford, Pa . ... . ............ . .•...... . P e trol eum prod uc ts 
Lecce-Nevrlle Company, C leve land, 0 . ......... . ..... .. . .. . .. . .. ... El cctnca l eq tupm en t 
Linde A ir Products Company, New Yot·k, N. Y ........ .. .. .. . ... ... ..... . A ir produc ts 
l\iacwhyte Company, Ke n osha, \~l i s .. .. ............ .. . .. .. . ....... . . . .. S trea mlin e wires 
·McGi ll Metal Co., Valparai so . Ind ........... ... ..... . .................... Ba ll -bearings 
E. B . J\iey ro witz, Inc., New York, N .Y ................. .. .................... Gogg les 
l\ii lli gans Subscription Agency, Toronto. O nt. ....... ...... ................ . ......... . 
Moto-Meter Company, Inc., Lon g Is la n d C ity, N. Y .. .. .......... Di s ta nce th e rmom e te r s 
Na ti onal Carbide Sal es , New York. N . Y .... ..... . . .. . .. . ... . ....... ...... . Flood Ii s-ht s 
Na tional Steel P r oducts Co., Dayton, 0 ................ ..... . • ...... ... . ...... Beanngs 
New Departure Mfg. Co., Bri s tol, Conn . . .............. ...... ............. Ball -bearin gs 
New York Rubbe r Company, New York, N . Y .... .. .. ...•...... . ...... ... Scat cu sh io n s 
N icholas-Beazley-Airplat.l e Co. , . Inc, __ 1\1'!-rshall . l\Io . . ... .. ........ .. ... ... . Airc raft pa r~s 
Norma Hoffmann B earmgs Co1 p., ;:,tam1ord, Conn . ............. . . .. . ...... Ball -bcanngs 
O pco Co., Inc., B uffa lo, N. Y ..... . . . ... . .. . . ..... ... .. .. .. . .. .. ... . Oils a nd lubricant s 
Packard El ectric Compan y, \Varrcn , 0 ... . .. . .. ........ . ................ Lightin g Cable 
Pan Ame rican Airways, Inc. , New York , 1 • Y .... . . ...... .. . ]\[aps A ir lin e schedules . etc 
Paragon Engin ee r s, Inc., Ba ltim ore, l\id ........ . .................... .. ... . .. Propell e r s 
Parker & Co., Philadelphia, Pa .. . ... . ............... .... ........... . Aviation ins urance 
Parker Appliance Company, C leveland, 0 . . .. . ...... . . ..... .. ................. Fittings 
Pennsylvan ia Railroad Co., Philad elphia , Pa . .. ..... .... . ... . • ....... Air and Rail route 
Phister Manufacturin g Co ., Cincinnati, 0 ........ . .. ..... .. . ... . ..... Fire extinguish er s 
Pioneer In s trum ent Co mpan y, B r ooklyn, N. Y ........... ... . . .. .. .... . .... In s trum ents 
Plycor Company, C hicago, Ill ........ .. ....... . ..... . .. . ... . ................ P ly wood 
Popu la r Av iation Pub li s hing- Co. , C hicago, Ill ..... ..... . . .. .. . . . . ... Aviation Publication 
Purox_ Company, Chicago, Ill .. . ..................... . . ... .. .. .... . . \•Ve ld in g equip':n ent 
Pyle-Nat1onal Company, C hrcago, Ill. .............•.. .. ......................... L1ghts 
Pyr en e :Manufacturing- Company, Newa rk, N . J . .••.........•.... . Fi r e-fi ghtin g equ ipm ent 
Quake r State O il Refining Co., . Oil C ity, Pa ............ .. ..... . . . .. .............. Oil s 
Hand McNally & Company, C h1cago, I ll ........ . . ... ... .. ... . ... .. .. ... ...... . . . Maps 
H. H. Robertson Company, P itt sburgh, Pa . ........ .. ..... ..... ... . .. ... . l\'lodcl han gar 
Iohn A. Roeblin g 's Sons, Trenton, N. J .... . ... . . ..... ...... ....... \-\lire and wire r ope 
Rome \ -\lire Company, Rome , N. Y . ..... . . . . ... ... .. ...... .......... . .. Electrical wires 
Robertson Aircraft Corporation, An g lum County, St. Louis, Mo .. .. .... . .. Aircraft pa rts 
Ru sse ll Parachute Company, S a n D iego , Calif ... . . . . .......... ... ..... . . . .. Parach utes 
Scintilla Mar;neto Co., Inc. , Sidney, N. Y .... . .................. . .. . .. . ...... J\Iagn etos 
Screw Machine Specialty Co., Chicago, Ill . .. . .. .. ... ..... .. .. . .. . ... .. ... . . ..... Parts 
B. Russell Shaw Company, Inc., St. Loui s , Mo ..... .......... ..... ... Airport en g in ee r s 
S . K . F. Industries, Inc., New York, N. Y . .. . . ... . ... . ...... .. ........ . .. Ball -bearings 
Snarr-on Wrench Company, C hica~o , I ll ... . ....... .. ............ . . .. . .. .. . .... \.Vrench es 
A. G. Spauldmg & Bros., New l: ork, N. Y . .... . . . ...... . .............. Flymg clotlung 
Standard Oil Company (Indi an a ) Chicago, Ill .. .........•.... . ......... . .. Oils and gas 
Standard Steel Pr!Jpeller Co., \ .Vest Homestead, 'Pa . .. . .. .... ...•............ Propell e r s 
Strauss & Buegelersen, Brooklyn, N. Y . .................................... . .. Goggles 
Stre loff-Naughton Corp., Long Island City, N. Y . ....... .. . . .....•...... Aluminum parts 
Stromberg l\1otor Devices, Chicago, Ill .. ..... ..... . . ..... . .. . .. .... .. ...... Carbure tors 
Summerill Tubing Co., Bridgeport, Pa .......................................... Tubing 
Supreme Propeller Company, \.Vichita, Kan .... .. .... . ... .. ........... . .... . . Propell ers 
Taylor Instrument Companies . Roches ter, N. Y .... .. ............... .. . .... Instruments 
T exas Con;rpany, ' New )(ork, N. Y .... .. .... ........ .. .. .. .... . .. • .... . . .. . Oil and gas 
Texas Pacrfic Coal & 011 Co., Fort vVorth, Tex .... ... ..... ... . . . . .......... Oil and gas 
Tide \ Vater Oi l Sales Corp., New York, N. Y ....... . . . ................. Lubricating oils 
T imken Roller Bearing Company, Canton, 0 ......... .... . ......... ... . .. Roller-bearin gs 
E. S. Twining & Company, N ew York, N . Y ... ........ . . ....... .. . . . .. .. . . .... Fabrics 
U. S . A irplane Co., Chicago, Ill .... . ........... ... ........ ... .... . ..... . ........ . ... . 
Vacuum Oil Company, New York, N . Y ... .. . ..... .. .... . .......... . ......... .. .. Oil s 
Van Schaack Bros. Ch e mica l vVorks, Inc., C hicago, Ill . . ........ .. ...... .. Aircraft Dope 
V ellumoid Company, \N orces ter, Mass .................... .. .. .. .... Packing and Gaskets 
Edgar T. vVarcl' s Sons, Inc., Philadelphia, Pa . .... ........•... . . . .. Tubing Distributors 
"Western Flying," Los Angeles ........ . .... ....... .. .. • ... . ...... Aviation Publication 
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\\"e inghous e El ec t ri c & :\I fg . C9., u th r. cnd . l nd .. .. . . ... . . ..... . . Lighting e_quipment 
\ Ve t m g hou e Lamp Company, New York , f\ . Y ........... . . . . ... . . . .. .. . .. . ... . La mp 
\Vi !son "tee! Produc ts Company. C hicago, Il l . . . . . . . . . .. . .. . .... . . . .. . . Ai rcra ft Con trol s 
\ Vood Convers ion Co mpany , C hicago, 111 . . .. . . . .... .. . . .. . .......... I n sulating P roducts 
\ yman-Gordon Co mpan y , \ Vorces ter, l\Iass .. . . . ...... . . 4 . - ~ .. .. . . . . .. . . . Drop Forg ings 

Miscellaneous 
• mer ic an Air Tran sport . . .. ... .. ... . . .... ... . . ..... . . .. .. .. . . . • . . .. .... . . Ch icago, 111 . 

t!.i~~~a nT:aW,Ii~r. ;,~~~ : ::: : ::: : :::::: : ::: : : : :: : :: : : : ::: : :::: : : : : ::: ::: ?_e_a_rbJ,i~~s~[ifN: 
rar Goose Air Lin es Co . ... . . .... .. . . . . . ...... . ..• . .. .. . . . . . ..... . . . . . . Ch icago, Il l. 

:'\a b ona! A eron au ti c Assoc i:lt : n .. ..... . .. .. . . .. . . .. . . ..... .. . . . . . . . . \\ 'ash in g-to n, D . C. 
P aramoun t Ai rcraft Co mpan y ....... .. . . .. .. ... . . . .. . . . . .. . . . . . ...... . . agi na w, 1\ l ich . 
P os t Office D epa rtm ent . . .. .. .... . ..... ... . .. . . .... . . . ..... . .. . . .. . . . \ Vasb in g-ton, D. C 
. oc ie y o f A u!omo tive E ng in ee rs . .. ....... ... . .. . . . ... .. ... . . . . . .. . . . New York, N . Y 

( R ight) \tVes tern E lectri c a ircraft rad io r eceiver f or r eception of Depar tment 
of Comm erce beacon a nd weather sig nals, f ront view. (Lef t ) R ea r view with 

cove t· a nd shield removed. 



Orville Wright and Senator Hiram B ingham , President of the National Ae ro­
nautic Association, a t Kitty Hawk when the Association's tablet commemorat­

ing the anni ve rsary of the first fli ght was un veil ed Dec. 17, 1928. 



CHAPTER XIII 

WORLD AVIATION IN 1928 

THE International Civil Aeronautics Conference held in \Vash­
ington, D. C.. Dec. 12, 13 and 14, 1928, while intended 
primarily to honor Orville and \\"ilbur \\I' right on the twenty­

fifth anniversary of their itH'ention of the airplane. at the same time 
achieved another purpose. It focused public attention on the fact 
that the whole world is devdoping aviation rapidly. The 200 dele­
gates and officials of foreign governments by their presence at the 
Conference testir-ied to the importance with which matters aeronau­
tical are viewed abroad. 

Convened at the suggestion of Presiden,t Coolidge and authorized 
by an Act of Congress the Conference offered another opportunity 
for the nations to get together and discuss the mutual problems inci­
dent to commercial and private operation of flying machines. 

The American delegation included these twelve: 
Orville Wright, the guest of honor; \Villiam F. Whiting, Secre­

tary of Commerce; Hiram Bingham. United States Senator and 
president of the ~ ational Aeronautical Association: ~ elson T. John­
son. Assistant Secretarv of State: F. Trubee Davison, Assistant Sec­
retary of \Var; Edw~rd P. \Varner, Assistant Secretary of the 
X avy; William P. l\lacCracken, Jr., Assistant Secretary of Com­
merce; W. Irving Glover, Assistant Postmaster General; Dr. Joseph 
S. Ames, Chairman of the National Advisory Committee for Aero­
nautics; Lester D. Gardner, President, Aeronautical Chamber of 
Commerce of America; Harry F. Guggenheim, President of The 
Daniel Guggenheim Fund for the Promotion of Aeronautics; and 
Col. Charles A. Lindbergh. 

A feature of the Conference was the pilgrimage to Kitty Hawk, 
X. C., where the visitors, accompanied by Orville \Vright, saw the 
unveiling of the National Aeronautic Association's tablet com­
memorating the first flight on Dec. !7, 1903. 

In the quarter of a century which has elapsed other nations have 
had their first flights, their flying heroes and their geniuses of design. 
::\lore persons have acquired the habit of flying and using aircraft 
to carry things. All governments have adopted policies of expansion 
in the air. 

The extent to which their programs were developed in 1928 
is summarized m this review of the activities in each country. 

I8g 



Aircraft Y em· Boo!<. 

Albania 

The three air services of Alpania were connected with those in 
Italy beginning April 21, 1928, when th e Soc ieta Aerea Niediterranea 
inaugurated its twice a week se rvi ce betvveen Valona and Brindisi, 
8r miles. The same company operates round trip services between 
Tirana and Scutari, 6o miles, Tirana and Koritza, 78 miles, and be­
tween Tirana and Valona, 62 miles. 

Argentina 

The maintenance of the weekly air mail service between Argen­
tina and France throughout the year, progress made and plans for 
additional services connecting Argentina with neighboring countries, 
increased flying by members of the several air clubs, th e construction 
of airports and generally hei ghtened interest were among th e aero­
nautic developments in Argentina in 1928. 

The French Compagnie Generale Aeropostale, using its own air­
craft, flew regularly once a week in each direction between the mili­
tary airport at Buenos Aires and the north coast of Brazil. Mail was 
carried at night between Buenos Aires and southern Brazil. 

The departure of the Aeropostale plane from the capital at mid­
night aroused interest in lighting facilities is well as means of com­
munication and weather reporting services. The company had 
permission to extend its service to Asuncion, Paraguay, and was 
mapping out its route to that city. Plans were under way for a 
trans-Andean service between Buenos Ai1=es and Santiago, Chile, 
to start April I, 1929. Extension to cities in the south of Argentina 
by the same company was under discussion. 

The Director of Civil Aeronautics had addressed a communica­
tion to each of the more important municipalities, asking them to 
provide airports. Landing facilities for seaplanes used in the service 
between Argentina and Uruguay were prepared during the year. 

There are a number of military and civil airports scattered 
throughout the country, generally near the larger cities and towns. 
While civil aircraft may use military fields, civil authorities have 
been quick to establish fields under municipal or state ownership and 
flying clubs have contributed several smaller airports, some of which 
have weather forecasting stations, shelter, repair facilities and other 
conveniences. A proposed budget provided 3,78o,ooo paper pesos 
for civil aviation in 1929. 

Australia 

With an area greater than that of th e Continental United States 
and a population of 6,ooo,ooo, Australia offers wonderful oppor-
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Delegates to Internati onal Civil Aeronautics Confe rence, \•\ ashington, D. C. 
at luncheon tendered by Commander Scaroni, Ita lian Aerial Attache. 

tunities for the development of civil air transportation. There are 
vast areas of the country which are not served by railroads or high­
ways, and great periods of time are required for correspondence and 
transportation to be carried out over these areas. The three principal 
r egular ·air transportation companies employ several aircraft and 
pilots over a few thousand miles of regular air route. There are 120 

aircraft registered for civil purposes, and many are used by land­
owners living in remote areas of the country. 

The Western Australia Airways, Ltd., of Perth, Western Aus­
tralia, operates 12 British-made aircraft over its route between Perth 
and Derby, 1,540 miles. 

By a contract with the Commonwealth Government, the com­
pany will operate 14-passenger machines on a 1,500 mile service 
between Perth and Adelaide, via Kalgoorlie, Rawlinna, Forrest, 
Cook and Ceduna. This service will connect the existing line of the 
company on the \i\1 est Coast ·with those in the southeast of the coun­
try. In accordance with the contract, which requires the service to 
be maintained for 5 years, the regular flights were to begin in April, 
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I929. By this service Perth and Adelaide would be brought within 
24 hours of each other, and 4 days saved for mail or passengers 
traveling between Melbourne and the West Coast. 

Eight planes were operated by the Queensland and Northern 
Territory Air Services, between Brisbane and Camooweal, a distance 
of I ,250 miles, and on a branch line of 220 miles from Clonclarry 
to N ormanton. The company receives a subsidy for operation 
between Charleville, Camooweal and N ormanton. The extension 
from Charleville to Brisbane was opened late in the year. 

The Australian Aerial Services operates I I planes on a weekly 
service between Adelaide and Cootamundra, via Mildura, Hay, and 
N orrendera, a distance of 578 miles. The Courier Aircraft, Ltd., 
operates between Brisbane and Toowoomba. The Matthews Avia­
tion Company and the Shaw Ross Aviation Company, of Port Mel­
bourne, Victoria, carry out air taxi and other work. Several pilots 
in various parts of the country maintain sight-seeing and taxi serv­
ices. Several additional services are proposed in Australia, one that 
German interests operate a seaplane service between Australia and 
New Zealand. 

There were 65 privately owned planes in I928. Aircraft provide 
the only effective means of communication between the coast and 
the gold mines in that part of New Guinea under Australian man­
date, and they are used regularly. 

The appropriations for civil aviation have amounted to £I 15,000 
annually. Beginning in 1928 and for the next two years £200,000 
additional will be appropriated for the promotion of civil air trans­
portation. Part of that will be spent shortly for lighting equipment 
on a route between Brisbane and Melbourne. In September, I928, 
there were So airports and 97 emergency landing fields in Australia. 
There were 23 airports in Western Australia and 16 in New South 
Wales. 

Austria 

The Austrian Air Transportation Company in 1928 either ran 
its own service or cooperated with French, German and Italian lines 
in linking together all important centers in Europe. Express service 
made possible flights between Berlin and Rome in a single day. The 
Austrian company's planes in 1928 flew 383,002 miles, compared 
with 234,043 miles in 1927. They carried 5,477 passengers, com­
pared with 4,272 in 1927, 6,910 kilograms of mail, as against 1,699 
kilograms, and 97,337 kilograms of baggage and express, as against 
60,835 in I927. A total of 2,810 flights was made in 1928. The 
safety record was roo per cent. The regularity of flights on schedule 
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during the summer season was 91.5 per cent, and for the entire 
year 85 per cent; and the percentage of capacity load actually carried 
was 44.8 per cent. 

Belgium and the Belgian Congo 

Belgian planes were operated on the Belgian air lines between 
London, Ostend, Brussels and Cologne, 3-1-0 miles. A new service 
was maintained between Brussels and A.ntwerp. 30 miles. The oper­
ating company which has a monopoly of air transportation in Bel­
gium and the Belgian Congo, is the Societe Anonyme Beige d'Ex­
ploitation de la Navigacion Aerienne or (Sabena). 

The greater part of the company's lines are in the Belgian 
Congo between Boma and Leopoldville, between Leopoldville and 
Elizabethville, between Leopoldville and Coquilhatville, between 
Luebo and Lusambo, and between Luebo and Chikapa, a total of 
2,195 miles. Flights are made every 15 days and are scheduled so 
that quick connection is made with European steamers at Boma. 
Tri-motored planes are employed between Boma, Leopoldville and 
Elizabethville. 

During the first six months of 1928, all the machines flew 108,o46 
kilometers, carrying 879 passengers and I 1,641 kilograms of mail, 
baggage and express. 

The Sabena subsidy was fixed at 3,100,000 francs per year, 
beginning in 192-1-. The government was to pledge 6.300,000 francs 
per year for five years and purchase 2,000.000 francs of additional 
capital stock of the company, the capital to be raised from 6,ooo,­
ooo to Io,ooo,ooo francs in return for more extensive services in 
the Belgian Congo. These extensions have been made in part and 
others are planned. As the s-year agreement between the company 
and the government drew to a close, a new agreement was con­
sidered whereby the company would be completely reorganized and 
capital increased from 6 to 20 million francs. It was proposed 
that the sum of 6,300,000 francs be paid for subsidies for the Eur­
opean services of the company on a ton-kilometer capacity basis. 
A further payment annually to cover in part the purchase of new 
aircraft for use in Europe was proposed. In return the company 
would fly planes to a total capacity of 26o,ooo ton-kilo~eters on 
European services during daylight hours and 300,000 ton-lolometers 
on night services. No subsidy was fixed for the Belgian Congo 
services, because they would soon be on a self-supporting basis. 
The Colonial Government, however, guaranteed eight-tenths of the 
available load capacity on all flights in the Congo. 

The government provides airports at Brussels, Ostend and Ant-
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werp. The company owns 6 well equipped airports, with complete 
installation, and 74 emergency landing fields in the Congo. The 
Government provides \veather forecasting services and transmits 
them at frequent intervals for the free use of the company's pilots. 

The single manufacturing company in Belgium engaged in the 
production of aircraft is the Societe Anonyme Beige de Construc­
tions Aeronautiques (or Sabca). The company builds all the planes 
required for the Delgian military air forces and for the Sabena. 

Bermuda 
The Islands, with an area of only 20 square miles, have seen 

very little of aviation and no regular air service has been under­
taken, although Imperial Airways of England has considered start­
ing a service between Bermuda and the United States, and between 
Bermuda and British West Indian Islands. 

Bolivia 
The maintenance of regular services over a wide range of alti­

tudes and in widely varying temperatures in Bolivia indicates com­
plete success with air transportation there. A school for pilots 
was started in January, 1928. 

· The Lloyd Aereo Boliviano operated regularly between Cocha-
bamba, Vallegrande and Santa Cruz and-between Todos los Santos, 
Cochabamba and Trinidad, a total distance of 6oo miles. 

A limited radio service is used and new plans include a com­
plete system to serve the planes over all routes. Some 200,000 
bolivianos have been spent by the government for airports and much 
work has been done by the military forces. 

Brazil 
About 25 French planes, 13 pilots, many mechanics, and 120 

other persons are employed in the South American section of the 
French Compagnie Generale Aeropostale. The company is known 
in Brazil as Companhia Aeronautica Brazileira, established with a 
capital of approximately $494,000. The French Government granted 
a subsidy of 38,ooo,ooo francs for 1928 to apply to the section of 
its service between Dakar and Buenos Aires. 

Merchant vessels are employed on the routes between Dakar and 
the north coast of Brazil. Approximately 2,200 miles of the com­
pany's route is in Brazil and one flight in each direction is made every 
week. The planes Hy at night from Buenos Aires to Southern 
Brazil. 

No passengers were carried in 1928 but the operators planned 
to carry passengers in 1929. 

The company has done a great deal of experimental flying into 

---. 
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the interior of Drazil and between various cities along the coast 
with a view to providing supplementary or branch air services 
\vhich would connect with the main line from France to Argentina. 

German interests known in Brazil as the SYndicato Condor 
Ltda., have been authorized to maintain service's between cities 
along the coast under a decree registered November 8, 1927. The 
present service of the company is between Rio de Janeiro and Rio 
Grande do Sui, via Santos Paranagua, Sao Francisco, Florianopolis, 
Laguana, Porto Alegre and Pelotas. This service covers 900 miles. 
It is planned later to extend the line to Buenos Aires, Argentina, 
and northward from Rio de Janeiro to l\Ianaos, over several cities 
along the northeast coast of the country. 

Flights were made once a week in each direction over the ex­
isting route until September 21, 1928, when a twice-a-week service 
was started, direct from Rio de Janeiro through the intermediate 
points to Porto Alegre. Connection was made there with seaplanes 
for Pelotas and Rio Grande do Sui. Passengers, mail, and express 

. were carried. 
The Aircraft Operating Company, Ltd., of England, was given 

a contract late in the year to make an aerial photograph and map 
of the city of Rio de Janeiro. 

A Brazilian company known as Empreza Transporte Aereos 
was formed for the purpose of providing air services between Rio 
de Janeiro and other points in the republic. 

It was announced in August that the Condor Syndicate would 
provide a regular service between Rio de Janeiro and Sao Paulo 
in which passengers, mail and express would be carried. Several 
other proposals have been brought forward for air services in 
various parts of the country. 

There are no aircraft factories in Brazil and no manufacturing 
is done there, although aeronautic equipment of the military and 
naval forces is repaired by those branches. A law was proposed 
in 1928 which would encourage the introduction of aircraft build­
ing plants in Brazil, but it was not certain how soon such projects 
could be developed. 

Bulgaria 
The first Bulgarian Aviation Company operated between Sofia­

Rousse-Varna, 257 miles, during the year. The French Compagnie 
lnternacionale de N avagacion Aerienne which has permission from 
the Bulgarian Government to operate across that country flew three 
trips a week between Belgrade and Constantinople via Sofia through­
out 1928. That route is the eastern portion of the French line 
between Paris and Constantinople. 
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Bulgaria has no military or naval aviation. All aeronautic activi­
ties are administered by a bureau which is a division of the Ministry 
of Railways, Posts and Telegraphs. 

There are airports at Varna, Gorna-Orchovitza, and Kazanlik. 
at each of which there is a hangar for two airplanes, and a larger 
airport at Bojourishte near Sofia. There are 20 emergency landing 
fields between Sofia and Varna. There were 44 State-owned air­
craft, including 2 seaplanes, in Bulgaria in 1928. 

Canada 
The Canadian Government encourages commercial av1at10n by 

assisting the 16 flying clubs located at several cities throughout the 
Dominion. The clubs must provide a flying field for land or sea­
planes which complies with the regulations fixed by the Govern­
ment, provide for the housing, repair, and maintenance of all air­
craft and equipment supplied by the Government; arrange for the 
services of an approved and qualified instructor and of a licensed 
air engineer; and have a membership of at least 30 members who 
wish to qualify as pilots in addition to at least 10 members already 
qualified and desirous of continuing to fly. Upon approval of a 
club the Government issues 2 licensed airplanes and promises I 

additional airplane a year for five years, provided they are needed. 
At the end of 1928 there were 2,400 members of the existing 

clubs. They had flown 8, roo hours during the year. Private 
pilots' licenses were issued to 125 flying club members and com­
mercial pilots' licenses to 29 members. During the year 233 com­
mercial planes were licensed compared to 67 in 1927. 

The appropriation for the Royal Canadian Air Forces for the 
fiscal year 1927-28 was $r ,559,949. It was increased to $r ,669,-
694 for 1928-29. 

Appropriations for civil air operations, that is flying operations 
for the Civil Government departments in connection with aerial 
photographic surveys, forestry patrols, forestry and grain pests, 
transportation, etc., the control of civil aviation, establishing air 
routes, airports and airship bases, aeronautical engineering, etc., 
for the fiscal year 1928-29 were $3,195,037 compared with $2,332,, 
284 for the preceding year. · 

A number of American and British firms have branches in 
Canada. The DeHavilland Aircraft Company of England has a 
branch plant at Toronto for the assembly and service of its air­
craft. Armstrong-Siddeley Motors, Ltd., has at Ottawa a branch 
for the service, assembly and repair of its engines. The Reid 
Aircraft Company, designers of an all-metal airplane, has estab­
lished a plant at Montreal. 
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The Canadian Pratt & \Vhitney Aircraft Company, Ltd., was 
organized for the assembling and servicing of "\Vasp" and "Hornet" 
motors at Montreal. The Canadian Aircraft Company was estab­
lished at \Vinnipeg early in the year for the construction of three 
passenger biplanes. The Canadian \Vright, Ltd., of Montreal, 
assembled its first motor in March, I928, and plans were made for 
continuous production of that line. 

Air Transport operators carried 250,000 pounds of air mail in 
I928. \Vith more than 25 planes in use, vVestern Canada Airways, 
Ltd., was the largest operator in Canada. The Pacific Ainvays, 
Ltd., of Vancouver, was absorbed in July. A contract with the 
Post Office Department called for the carriage of up to 8oo pounds 
of mail a trip between Rolling Portage and Red Lake, 300 miles, 
beginning January 25. I928. Later, extensions were made to include 
weekly flights from Rolling Portage to Narrow Lake and \Voman 
Lake; 450 miles. The company was authorized to carry mail between 
the Pass, Schist Lake and Gold Lake. On October 22 a twice-a­
week service was begun between \Vinnipeg, Regina, Calgary, Sas­
katoon and vVinnipeg, I ,goo miles. A mail service was operated 
in December and suspended till the following spring. A plan to 
provide regular services between Winnipeg and Omaha, Neb., via 
Fargo, N. D., was being developed late in the year in co-operation 
with an American company. 

The Post Office Department made contracts late in I927 with 
Transcontinental Airways, Ltd., to fly mail between Murray Bay, 
Seven Islands and Anticosti Island, 350 miles, and between Monc­
ton and the Magdalen Islands, I2o.miles. This is the first winter 
mail service ever provided for the Magdalen Islands. Fairchild 
planes were equipped with "\Vasp" engines and a ski-float combina­
tion permitting landings on water, ice or snow. 

Flights were made once a week during the winter of I927 and 
renewed late in I928. Later, a contract was made with the company 
for carrying the mail between Montreal and Rimouski, 350 miles, 
twice a week, and between :rviontreal and Ottawa, I IO miles, once 
a week. Arrangements were also made for carrying express over 
the routes. The Montreal-Rimouski service provides quicker com­
munication with points in Europe, for steamer mail is transferred 
at Rimousiki. From one to four days in each direction are saved. 

The Canadian Airways Company, Ltd., received from the Do­
minion Government an air mail contract for two round trips a week 
between Montreal and Toronto, 325 miles. The service became 
a daily one from October I, and by December 8, 1928, 46,094 pounds 
of mail had been flown on that route. 
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The British Columbia Airways, Ltd., operated between Vic­
toria, Seattle and Victoria, 28o miles. Traffic demands were so 
heavy in August that 36 passengers were refused places. The air 
mail and express service was to be developed in 1929. 

The London Air Transport, Ltd., started a mail service in De­
cember betvveen Leanington, Ont., and Pelee Island in Lake Erie. 

Chile 
There was no commercial aviation in Chile during 1928 although 

several plans for providing air mail, passenger and good services 
were discussed, such as a service by the Chilean military air forces 
between points in north Chile, the extension of the service to Peru, 
a possible line between Chilean cities and the heart of Bolivia, and 
a line over the Andes, between Chile and Argentina. The govern­
ment granted the French Aeropostale a concession by which it would 
carry mail between Chile and France, over the existing route be­
tween Buenos Aires and France. Within 18 months from the 
signing of the concession of February I, 1928, the company was 
authorized to operate airplanes regularly into Chile from Buenos 
Aires. Military landing fields were made available. 

China 
There is no regular air transportation in China, although the 

country is poorly equipped with modern means of communication 
and lends itself well to development of aviation. More than 3,000 
planes were believed to be in China during 1928. Practically all 
of those machines were in military use or in storage. It is possible 
that the actual number of aircraft within the country and capable of 
flying, is much smaller, for large numbers of those counted in 1928 
never had been set up for operation. Many which had been flown 
were wartime models, mostly from European countries. 

Several new planes were purchased late in the year, among them 
a few American commercial types. The Chinese Government re­
quires a special permit for the entry of each machine, and the 
United States Government has arranged to permit the exportation 
to China of strictly commercial aircraft. 

Several of the machines in flying condition and of those being 
purchased are in use or will be used by flying schools. An impor­
tant flying school is that at Amoy, and known as the Sukien Peoples 
Aviation School, established September 28, 1928. 

Apparently the new Government is anxious to have air services 
established and is using every opportunity to promote plans and 
means for providing them. Although in most cases these plans 
are not well developed, the following proposed services are indic-
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ative of what may be expected: Air lines are planned by either 
public officials or private companies between Canton and Hong 
Kong; Shanghai and Nanking. Shanghai and H uanchow; Nanking, 
Shanghai and Hankm\·: Shanghai and Tientsin: Peking and Han­
kow: Canton and \Vuchang: I·Iong Kong and Shanghai; and else­
\Yhere. The Japan Air Transportation Company made a flight in 
l\brch between Osaka, Japan, and Shanghai, in a large seaplane 
and proposed to start a regular service between those points. 

In line with these proposed services several airports have been 
projected. The military airport for the Royal Air Force of Great 
Britain at Hong Kong will be improved considerably with funds 
appropriated by the British Government. 

Colombia 

In 1928 there were 17 planes in ciYil operation 111 Colombia, 
15 in regular air service. The Sociedad Colombo Alemana de 
Transportes Aeros had 12 seaplanes. The Campania Santandereana 
de Aviacion, associated with the Scaclta company, used 2 land planes 
in its service between Bucaramanga and La Gomez, So kilometers 
daily. The An dian National Corporation had 2 seaplanes in gen­
eral operations. 

The "Scadta" company operated daily bet\,·een Barranquilla and 
Girardot, 625 miles along the :r\'Iagdalena River; weekly between 
Girardot and N eiva, farther up the l\Iagdalena. 94 miles; weekly 
between Barranquilla and l3uenaventura via Cartagena, Lorica, 
Sautata, and other cities, 520 miles, and weekly between Buenaven­
tura and Guayaquil, Ecuador, 475 miles. The Government appro­
priated $ro,ooo for civil aviation in 1928. 

Cuba 

Using tri-motored American-built Fokkers. the Pan-American 
Airways, Inc., inaugurated its daily service between Havana and 
Key West, on OCt. 27, 1927. Under contracts \Vith the postal 
authorities of the Cuban and United States Governments, the com­
pany carried mail in both directions. After a few weeks of regular 
operation, the company began carrying passengers and express. On 
Sept. 15, 1928, the service was extended to Miami, Fla. Dur­
ing the first year of operation, the company carried more than 
I8,ooo,ooo letters and 1,200 passengers between Cuba and the 
United States. 

Beginning in January. 1929, that company's service was ex­
panded. Sixteen Fokker F-ro tri-motored planes, 3 Sikorsky and 
2 Loening amphibian planes were to be employed. Six of the Fok-
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kers were assigned to the Cuban service. The schedule between 
Miami and Havana was changed to two round trips a day. 

On November 6, 1928, it was decreed that several airports should 
be established around the coast of Cuba for the use of civil air­
craft. Those on the North Coast will be at Bahia Honda, Marie!, 
Havana, Matanzas, Cardenas, Sagua, Caibarien, N uevitas, Puerto 
Tarafa, Manati, Puerto Padre, Gibara, Banes, Nipe, Antilla, Sagua 
de Tanamo and Baracoa, and on the South Coast, Guantanamo, 
Santiago de Cuba, Manzanillo, Santa Cruz del Sur, J ucaro, Tunas 
de Zaza, Trinidad, Casilda, Cienfuegos, Batabano, Nueva Gerona 
and Los Indios. 

Czechoslovakia 
The Czechoslovak State Air Lines operated 8 planes in 1928. 

The company's daily mail, passenger and express services were 
maintained between Prague, Marienbad, Cassel and Rotterdam, 520 

miles, and (in co-operation with German and Austrian companies) 
between Vienna, Prague, Dresden and Berlin, 345 miles, and (in 
co-operation with Austrian and Italian companies) between Prague, 
Bruno, Vienna, Klagenfurt and Venice, 214 miles. An express 
service was maintained by the three companies jointly, in addition to 
the regular service between Berlin, Dresden, Prague and Vienna. 

There are four manufacturers of aircraft in Czechoslovakia, and 
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those producers have brought out several types of small planes which 
have proved successful. They produce machines of their own 
type, and under license, machines designed in other European coun­
tries. An American motor is built under license. 

Denmark 
Six passenger Fokkers were operated by the Danish Air Trans­

portation Company during 1928 in their twice-a-day service between 
Copenhagen and Hamburg, Germany, I8I miles. The Govern­
ment paid a subsidy of 250,000 crowns a year. Of this, IOO,ooo 

crowns was for equipment and the rest for operation. 

Dominican Republic 
The \Vest Indian Aerial Express, incorporated in the Dominican 

Republic, established two services on December 3, 1927. The first 
route was between Santo Domingo and San Juan, Porto Rico, 250 

miles, over which three Hights a week were made. The second was a 
weekly service between Santo Domingo and Port-au-Prince, Haiti, 
18o miles. On March I, the service was extended to Santiago, 
Cuba, and weekly flights were made. A 4-passenger single-engined 
monoplane and 2 3-passenger single-motored planes were used for 
taxi and sightseeing flights. The traffic increased during 1928, 
and was handled without accident of any kind, although much of 
the flying was over water. 

The Dominican Republic and the Republic of Haiti entered 
into contracts with the company for the carriage of air mail, and 
the former gave other assistance. In April, I928, there were air­
ports available at San Juan, Santo Domingo, Port-au-Prince, St. 
Croix, St. Thomas, San Pedro de Macoris, Barahona, Enriquillo, 
Cape Haitian, Port-of-Paix, Guantanamo and Santiago. 

Late in the year contracts were made with the Pan-American 
Airways, Inc., which succeeded the older company, and plans were 
made for a regular service beginning in I929. 

Ecuador 
A service between Colombian cities and Guayaquil, Ecuador, was 

started by the Scadta Comp.any of Colombia, August I I, I928. Fort­
nightly flights were made during most of the year between Buena­
ventura, Colombia and Guayaquil. Late in the year the schedule 
was changed to once a week. In December the line of the Aviation 
Corporation of Peru, between Lima and Talara in that country 
was extended to Guayaquil, so that Guayaquil was in connection 
by air with Peruvian cities once a week. 

The contract with the Scadta company, signed on June 30, I928, 
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does not provide a subsidy to be paid by the Government. but per­
mits the company to use designated airports, fix its own rates and 
operate between Ecuador and Colombia for a period of 25 years. 

Egypt 
The only regular air service touching Egyptian territory is that 

of the Imperial Airways, Ltd., which maintains a regular service 
between Cairo and Basra. 

Appropriation approved by the Superior Council on Nov. 7, 
1927, included $20,000 for grading and other work on the Cairo 
airport, $490,000 for the construction of the airport at Cairo, $r.:;.ooo 
for the construction of an airport at Alexandria and $53.500 for 
equipment at the Cairo airport. Late in 1928 additional sums were 
approved to carry on the construction of other large airports, one 
at Almaza near Cairo, and the other at Kekaela, near Alexandria. 
The second will be completed first because it will be the first airport 
reached by planes from Europe. The Imperial Airways has been 
using a part of the military airport at Cairo. There is no military 
or naval air force under the Egyptian Government. The British 
Royal Air Force maintains units in the territory. 

Estonia 
Five planes were employed by the Estonian Aeronaut Company 

m its service between Tallinn and Helsingfors, 54 miles. in H)28. 
The company maintained the service in co-operation with a Fin­

nish company during a part of 1927 and in January, 1928, they 
started their joint winter service. The Estonian company ceased 
operations in the early spring and its liquidation was started on 
April I, 1928. The subsidies of the Government proved insufficient. 
The Finnish company was authorized to continue the service 
throughout 1928. The German-Russian company, Deruluft, which 
has operated between Berlin and Moscow, started a branch line 
from Konigsburg to Leningrad over Riga and Tallinn. The service 
was maintained daily until October. 

Finland 
The Aero 0-Y of Helsingfors, Finland, operated r 5 large pas­

senger planes in 1928 between Finland, Estonia and Sweden. The 
service was suspended on November 10 with plans for its resump­
tion early in January, 1929. 

The company co-operated with the Swedish Air Transportation 
Company in maintaining the line between Helsingfors and Stock­
holm via Abo, 232 miles. The 10-passenger plane Suomi was em­
ployed in this service during the summer months. That plane alter-
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Navy Seaplane. 

nated with th e S>vedish P lane U ptland. The service on this route 
was maintained between April 30 and September 30 for passen­
gers. It was continued until October r for mail. The company's 
planes flew 121,210 miles and carried 3,201 passengers, ro,o62 kilo­
grams of mail and 37,353 kilograms of baggage and express. The 
company also operated a short service between Helsingfors and 
V iborn. ·· 

France 
-

O n July I, 1928, th e French air lines had 241 planes in either 
active use or reserve. lVIore than hal f of them had been flown 
fo r fo Ul· yea rs or more. T wo had been used since 1920, 13 since 1921, 
73 since 1922, 24 since 1923, and 16 since 1924. There were over 
700 motors. One hundred and twenty pilots were employed. The 
growth of traffic on the network of French air lines, most of which 
serve several countries, continued in 1928. At the end of the. 
year further extensions were projected. 

The Compagnie Generale Aeropostale operated a mail , pas· 
senger, and express service daily between Toulouse and Casablanca 
via Perpignan, Barcelona, Alicante, lVIalaga, Tangier and Rabat , 
1,146 miles .• A branch line with a similar service linked Marseilles 
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and Perpignan, qr miles. Flights were made weekly bet\\"een Casa­
blanca and Dakar, r ,770 miles. Mail which ,,·as carried from Paris 
by train on Thursday and from Toulouse on Friday was flown to 
Dakar whence fast steamers carried it to Natal, Brazil. From Natal 
the company's planes flew it to Buenos Aires, Argentina, a distance 
of 2,700 miles. The scheduled time of carriage from France to 
Argentina was 9 days. 

The company also maintained a once-a-week service between 
Paris and Biarritz via Bordeaux, 450 miles. The company planned 
to start a weekly service in 1929 between Bordeaux and Toulouse 
and a three-times-a-week service between Paris and :Madrid. 

The Compagnie Air Union operated a mail, passenger and ex­
press service between Paris and London, 233 miles. Flights were made 
from one to four or five times a clay, including Sunday, depending 
on the season and traffic. The company inaugurated a second-class 
service on this route late in 1927 and \Vas able thus to attract addi­
tional passengers. A daily flight was made in each direction between 
Paris and Marseilles via Lyon, 454 miles, and behveen Lyon and 
Geneva, 70 miles. This branch line was maintained only during the 
better seasons of the year. A twice-a-week service (except in 
winter) was operated between Antibes, Ajaccio and Tunis, 534 
miles. The Air Union Lignes d'Orient projected 46 round trip 
flights for 1929 between Marseilles, Athens and a point in Syria. 

The Compagnie Internationale de Navigation Aerienne main­
tained its mail, passenger and express service on these lines: Paris­
Strasbourg - Nuremberg - Prague - Vienna - Budapest - Belgrade -
Bucharest-Constantinople ( r ,73 r miles) ; Belgrade-Sofia-Constanti­
nople ( 5 r 7 miles) ; and Prague-Warsaw ( 395 miles). Flights were 
made daily except on the Belgrade-Sofia-Constantinople section 
where there were three a week. The company is expected to start a 
twice-a-week service between Constantinople, Aleppo and Bagdad 
in 1929. 

The Societe Generale de Transport Aerien ( Lignes Farman) 
continued its daily service between Paris, Brussels, Rotterdam and 
Amsterdam, 286 miles, and its three-times-a-week flights between 
Paris, Cologne and Berlin, 6oo miles. Planes of the Deutsche Luft 
Hansa flew on the remaining three days. In 1929 the company was 
to extend its line from Amsterdam to Malmo and change the Paris­
Berlin service to a daily schedule in 1929. 

The Compagnie Aerienne France-Algerie operated an air mail 
and goods service three times a week between Marseilles and Algiers, 
485 miles, and nine round trips a week were scheduled for 1929. 

Measured by passenger and metric ton-kilometers, it has been 

... 
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estimated by the French authorities, passenger traffic in 1928 
increased about 16o per cent, baggage and express traffic about 125 
per cent and mail traffic about 20 per cent over the preceding year. 

France is a leading European country in the production of aero­
nautic equipment, with about 30 manufacturers of planes and 10 

builders of aircraft engines. The financial status of the production 
industry was considered grave at the beginning of 1928, and some 
units failed. It was expected, however, that most of the companies 
would weather the period of adversity which was caused by the 
restriction of credits, cutting off of foreign markets because of the 
stabilization of the franc, and other forces. Much dependence is 
placed on the steady demand for military equipment. 

The Government's policy of allocating its orders regularly keeps 
the factories steadily employed. The companies specialize in mili­
tary aircraft for the French and other European governments. 
Practically the only demand for commercial aircraft in France is 
for those used by the operators of regular air lines. Manufacturers 
have been unable to afford research and development work and, 
admittedly, their products are not equal to the needs of the air 
transport operators. The Government eventually may carry on 
the necessary research work in order to overcome that difficulty. 

Four Ministries of the French Government formerly were 
directly concerned with aviation. The lack of co-ordination and a 
series of airplane accidents culminating in the death of the Minister 
of Commerce were factors leading to a major change in 1928. The 
Ministry of Air was established. 

That had been preceded by the formation of two important com­
mittees after a decree of the Government issued, April 24, 1928. 
The first committee, long sought by private aeronautic interests, 
\vas called the Permanent High Committee for Aeronautics and 
included the Ministers for vVar, Navy, Colonies, Commerce and 
Postal Service. The purpose was the co-ordination of efforts and 
common study of all problems. The second committee, formed by 
a representative of each air transport company, was designed to 
provide a program for acquisition of material and the financial 
organization of the companies. 

The Ministry of Air was authorized by an official decree of 
Oct. 2, 1928, and M. Laurent-Eynac, former Under Secretary 
for Aviation, was chosen to head the Ministry. The control of 
commercial, military, naval and colonial aviation in all their phases 
passed under the direct supervision of the new Minister. 

The Minister of Air late in 1928 was represented as favoring 
the consolidation of operating companies. The Compagnie Inter-
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nationale de Navigation Aerienne and the Farman Lignes had 
agreed on a common organization to operate the system linking 
Central and Southern Europe. The Air Union and the Air Union­
Orient Lines had practically agreed on an arrangement for operating 
the lines from London to Marseilles and the proposed line to French 
Indo China via Syria. 

The I929 appropriation for all government aeronautic activities 
amounted to I ,;6C),65z.;8o francs (over $;o,ooo,ooo) compared with 
I,045,649,140 francs for IC)28. The allowance for commercial avi­
ation was 2I8,I74,140 francs for IC)28. For that year 6r8,ooo,ooo 
francs for military aviation and 209,475,000 francs for civil aviation 
were voted. 

The aeronautic appropriations for 1929 include: 

General expenses and civil aviation ............................ . 
:'dilitary and Naval Aviation, national. ......................... . 
Military and Naval Aviation, Alg.:ria and Tunisia .............. . 
New material ................................................ . 
l\'I oro ceo ..................................................... . 
Army of the Levant ........................................... . 
Colonial aviation ............................................. . 

Fra11cs 
55 [ .495,655 
924,549,620 
45,88o,ogo 

I04,658,ooo 
s8,22J,I4o 
48,o8o,J8o 
36,76s,Sgs 

Total ...................................................... 1,769,652,780 

The biggest item for civil aviation \vas I 72,300,000 francs as 
subsidies to air transport companies. ·The second largest item was for 
research, experimentation and development of new equipment, I30,­
ooo,ooo francs compared with 40,ooo,ooo in 1928. 

Late in December, 1928, the Government decided to make 30-
year contracts with the companies instead of the Io-year arrange­
ments then existing, and participate in their capitalization to the 
extent of 25 per cent. 

The Government will have the right to buy the air lines after 
ro years without any indemnity and an arrangement may be termi­
nated at any time the Government find the company concerned is 
not obtaining satisfactory results. The Government will guarantee 
interest on approved loans obtained by the companies and will aiel 
th~m to meet obligations by temporary advances. The subsidy at 
present granted the companies under the form of a mileage allow­
ance, according to the types of planes used will no longer be thus 
fixed. It will be a sliding scale to permit of adjustment according 
to the degree of independence reached by the operators. 

In addition to the State participation of the capital, the rail­
road and other companies were to take parts. In the 6o,ooo,ooo 
franc capital issue following the fusion of the Air Union and the 

... 
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Asst. Secy. of 'vVar F. Tmbee Davison, Maj or General James E. Fechet, 
Chi e f of the A ir Corps, Capt. Ira C. Eaker and Lt. iVJuir S. Fairch.ild with 

Loening Amphibian on Panama inspection flight. 

A ir Union-Lignes d 'Orient it vvas thought that the Northern Rail­
way Company, the Paris-Lyon-Mediterranean Railway Company, 
the French State Railways, the Messageries Maritimes Steamship 
Company, and the Suez Canal Company would figure. It was 
believed that aircraft manufacturers would soon lose much of their 
control over the operating companies. 

There are 5 airports, 20 regular landing fields, 43 emergenc.) 
landing fields, and 9 seaplane bases in France. The Government 
has spent 1os,ooo,ooo francs on the system of airports and airways, 
and plans a greater expenditure for their improvement and exten­
sion. A plan for providing an airport at each seaport was developed 
in 1928. There are a number of beacons at airports and along the 
airways but these will have to be supplemented to permit night 
flying. A night service is planned for the Paris-London route in 
1929. 

There are a number of weather reporting and wireless stations 
used to prepare and disseminate weather data and provide com­
munications for the air lines. These services are highly organized 
and co-ordinated with those in England, Belgium, the Netherlands 

' and Germany. 
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Germany 

There were 53·5 airplanes in operation in Germany during 1928. 
Six hundred and nineteen motors were used on those planes. Of 
the total, 488 had one motor, ro had two and 37 were tri-motored. 
The planes were divided as follows: air service operators, 183; 
experimental stations, 65; flying schools, 94; sport flying, r 17; Ger­
man Government, 8; advertising concerns, newspapers and indi­
viduals, 21; and airplane factories, 47· 

The Deutsche Luft Hansa operated 158 planes during 1928. It 
started operating 30 air lines in April, 1926, and added 24 lines 
within a few months. The number had increased to go in the 
summer of 1928. Eighty-four of these, covering 15,5 r r miles, were 
operated by the company while six, 3,029 miles in length, were main­
tained in co-operation with foreign companies. Special freight 
services were operated between London, Amsterdam, Hanover and 
Berlin and between Paris, Cologne, Essen, Mulheim and Berlin. 
A non-stop flight in each direction between Berlin and Paris was 
made on Sunday. Sunday flights were made regularly also between 
Krefeld, Essen and Mulheim and between Krefeld and Cologne. 

A number of express services were provided. An example is 
the· Berlin to Zurich route over which the fast planes flew, non-stop 
in 5 hours. An arrangement was made \vith the Mitropa Company 
for the sale of food and refreshments and management of sleeping 
accommodations on all German planes and the operation of restau­
rants and hotels at airports. The Mitropa Company operates din­
ing and sleeping cars on European railroads. 

The short daylight hours of the winter do not permit of long 
flights and, for other reasons, including the weather and airport 
conditions, the air transport service is reduced in winter. While 
some 6o,OCX> kilometers were covered each day during the summer 
of 1928, the figure was reduced to r6,ooo kilometers a day during 
the transitional period in November and to 8,ooo kilometers in 
December. 

Following the successful introduction of the through air and 
rail freight service in 1927 the Luft Hansa arranged with the Ger­
man Railroad Company for the transfer of passengers, effective 
Sept. 1, 1928. Passengers may start a journey by air or first class 
railway and change to the other at will and with little formality. 

In 1928 passenger traffic increased 8 per cent, freight traffic 
6r per cent, baggage 6 per cent and mail I per cent, while the dis­
tance flown increased ro per cent. These increases were smaller 
than those of 1927 over the 1926 traffic. 
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Air traffic of the Deutsche Luft Hansa for the three years is as 
follows: (Figures are for actual traffic, i.e., a passenger is counted 
as I passenger whether he traveled over one or four stages of an 
air line.) 

Kilometers flown ...................... . 
Passengers carried .................... . 
Express carried (kgs.) ................. . 
Baggage carried (kgs.) ................ . 
:\I ail carried (kgs.) ..................... . 

19.?8 
(Estimated) 

10,150,000 
I I 1,000 

I,OJO,OOO 

870,000 
485,ooo 

9,2o8,029 
102,681 
6-tr,I86 
821,921 
-+79,816 

6,ql,.f79 
56,268 

258,-t6-t 
385,945 
301,9.f5 

There are about I 5 important German manufacturers of air­
planes. They built JOI planes in 1927 and approximately the same 
number in 1928. These companies and the 5 principal airplane 
motor builders are aided by the Government. 

Germany is not a member of the International Convention for 
Air Navigation but treaties governing air transportation have been 
made with· several countries, including France, Belgium, Czecho­
slovakia, Great Britain, Italy and Spain. There is no military or 
naval aviation. Civil aviation is controlled in Germany by the 
Air Department of the Department of Transportation and Com­
munication. Airports are owned and controlled largely by States 
and municipalities and ainvays are controlled in part by States. 

The NationaL State and municipal governments aid generously 
in the promotion of air transportation. They spend some 8o,ooo,ooo 
marks annually for this purpose, the National Government contrib­
uting over half of this aiel. 

The National Government appropriations for the 3 years were: 

Fiscal Year 
1926-2i 
(marks) 

Aeronautic wireless service ........... . 
Exhibitions and competitions ......... . 
l\·leteorological services ............. · . 
Scientific deyelopment .............. . 
A!dershot Experimental Station ...... . 
Air transport subsidies ....... · · · · · · · · · 
Appliances for safety, n1aps and plans. 
Glider and light plane development, and 

training of personnel. ....... · · · · · · 
Aid to Aerodynamics Experimental In-

stitute at Gottingen ........ · · · · · · · · · · 
Aid to aircraft museum ....... · · · · · · · · 

Total ••••••••••••••••• 0. 0 •••••• 0 0. 

.t85,ooo 
2,000,000 
l,IQ4,000 

16,ooo,ooo 
1,950,000 

15,571,500 
4.350,000 

5,100,000 

150,000 
r,5oo 

46,8oz,ooo 

Fiscal Year Fiscal Y car 
192i-.?8 19.?8-29 

{marks) (marks) 
950,000 1,067,895 

2,000,000 2,000,000 
1,8oo,ooo 1,8oo,ooo 
8,700,000 19,500,000 
2,/00,000 .f,5oo,ooo 

22,005,000 20,165,000 
3,000,000 1,700,000 

4,700,000 4,65o,ooo 

200,000 100,000 
3,500 3,500 

46,u8,5oo 55.486,395 
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Extensive weather reporting and communications ser-vices are 
provided. Numerous tax exemptions, grants and other direct and 
indirect aids are given by public authority. The national subsidy 
payments alone amount to some 53 cents a mile flown by single­
motored, and about 72 cents a mile for multi-motored planes. 

It was announced in August, I928, that the Templehof airport 
at Berlin would be thoroughly reconstructed and modernized. There 
were 54 arrivals and departures a day there during the busy season 
and the hotel and other facilities became inadequate. 

Improvements of some sort were made at most of the 56 well 
equipped airports and regular landing fields during the year. The 
Deutsche Luft Hansa recommended the restriction of building 
heights in order to permit of a rise of r meter in 20 flown from 
the borders of airports for a sufficient distance to reach a height 
of 25 meters. This restriction would continue in the same order 
over an area 2 kilometers wide in all directions from airports. High 
obstructions are marked by red Neon lights. The questions of im­
proving airport facilities and airways received much attention dur­
ing 1928. 

There are two lighted airways for night flying between Berlin, 
Danzig and Konigsberg, 400 miles; and between Berlin and Han­
over, 157 miles. It was plan11ed to light the Hanover-Essen-Mul­
heim-Cologne and the Berlin-Halle-Leipzig routes in 1929. Lights 
on the Munich-Vienna and the lVI unich-Fuerth-N i.imberg-Frank­
fort-Heidelberg-Basel routes, at least to the German borders, are 
planned for I9JO. Electric be;:tcons with a range of so-6o kilometers 
will be placed on towers at intervals of 25-30 kilometers. Smaller 
beacons with a range of 10-15 kilometers will be placed 5 kilometers 
apart. The lights will be distinguishable by their colors. Radio 
beacons and emergency landing fields , the latter at so-6o kilometer 
intervals, will be provided. The estimated cost of the proposed 
lighting system is 8o,ooo marks for each 250 kilometers of line. 

Great Britain 

The Imperial Airways, Ltd., London, used 15 large airplanes in 
regular service during 1928, and employed 3 smaller planes for 
special flights at that time, when there were 4 large planes under 
construction for the company. 

The company maintained a regular passenger, mail and express 
service between London and Paris, 225 miles, making one to four or 
five round trips a day. The London-Paris-Basel (484-) miles) route 
was covered once a day, as was the London-Brussels-Cologne ( 3 I I 

miles) route. Weekly flights were made between Southhampton 
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Naval planes drop a remarkable smoke screen. 

and Guernsey, 121 mil~s. Weekly flights were made regularly, also, 
over the Cairo to Basra route, r ,090 miles, via Gaza, Rutbah and 
Bagdad. The first-class passenger fare from London to Paris was 
£4 4s. 6d. and for the S ilver Wing De Lux service £4 15s. From 
London to Basle, the fare was £7 ros. The fare from London to 
Brussels was £3 ros., and from London to Cologne, £5. The 
fare from . Cait:p to Basra was £39, and from Cairo to Bagdad, 
£32. 

There were 4,487 pounds of letter mail carried in 1924, 9,412 
pounds in 1925, 12,195 pounds in 1926, 45,574 pounds in 1927, 
and, estimated, 64,535 pounds in 1928. The parcel mail amounted 
to 29,109 pounds in 1924, 56,248 pounds in 1925, 75.728 pounds in 
1926, and 75,388 pounds on the European services alone in 1927. 
The estimated quantity for the European services alone in 1928 
was ro3,85o pounds. 

It was proposed to extend the Cairo to Basra service to Karachi, 
India, beginning in April, 1929. Later the service between Basle, 
Switzerland, and Cairo, will be put in order, so that the full trip 
from London to Karachi can be made in seven days. Other air serv­
ices between the British Isles and Europe and within the Isles are 
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under discussion. A plan for a combined road and air service to link 
all parts of England is being projected by the Imperial Airways. 
Express l\1otors, Ltd., will carry passengers and express to Lon­
don by sleeping coaches, for transfer to the aircraft which operates 
between London and continental points. 

There are about 20 airplane manufacturers in Great Britain, 
and many of them make aircraft engines. A few engine builders 
do not make aircraft. The trend has been toward all-metal con­
struction, improvement in strength of planes and refinement in 
engine design. Of course the British industry depends principally 
upon the military and naval air services for its market. 

All aeronautic activities of the British Government are con­
trolled by the Secretary of State for Air. Civil aeronautics is 
governed by the Director of Civil Aviation, who heads the Depart­
ment of Civil Aviation of the Air Ministry. 

In addition to many aids, the cost of which cannot be easily com­
puted, the Government will have spent £3,840,686 for the promo­
tion of civil air transportation during the eight years ending on 
March I, I929. Of that sum £ I,6I3,38o is direct aiel in the form of 
subsidies. The following is a table of recent appropriations for 
civil aviation: 

Appropriations for Civil Aeronautics 

(For fiscal years ending ~farch 3 1) 

Civil airports ............................ . 
Air routes, surveys, etc .................... . 
Technical equipment ...................... . 
Works, buildings and lands ................ . 
Miscellaneous ............................ . 
Civil Aviation subsidies ................... . 

Gross Total ........................... . 
Appropriations in aid ..................... . 

1929 

£ 29,000 
29,000 
8,oco 

93,000 
2,000 

266,ooo 

£427,000 
12,000 

Net Total .............................. £415,000 

19.?8 

f. 28,ooo 
JI,OOO 

r6,ooo 
rso,ooo 

2,000 
247,000 

£474,000 
10,000 

£464,000 

1927 

£ JO,OOO 

30,000 
I.j,OOO 

216,ooo 
2,000 

r8o,ooo 

£472,000 
r r,ooo 

£461,000 

It will be noted that the appropriations for works, building and 
lands have been decreased, while those for subsidies were increasing. 

A new agreement with Imperial Airways was reached in I928, 
which will become effective April I, 1929, and be a substitute for 
all existing agreements with the Government. It will extend to 
April I, 1939. The subsidy payments under this arrangement 
amount to £335,000 for each of the first two years, £310,000 for 
each of the next four years, £220,000 for the seventh year, £170,-
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ooo for the eighth year, £I 20,000 for the ninth year, and £70,000 
for the tenth, the final year. 

The amount for eacl1 Year will be divided and allocated in defi­
nite proportion to the European services, the England to Egypt 
section and the Egypt to India section. The Government will turn 
over to the company 2 large machines and will retain an interest 
in the direction of the company's affairs. It is provided that obso­
lescence on the company's aircraft shall be figured at the rate of 
not less than 25 per cent a year. unless otherwise directed by the 
Secretary of State for Air. This \Yill permit two complete replace­
ments of types of aircraft during the life of the agreement. It is 
hoped, of course, that at the end of the agreement, conditions will 
be such that the subsidy no longer will be required. 

The company's aircraft were valued on the books as of March 
3·I, 1928, at £249.915. The company's stock outstanding amounted 
at that time to £473,656. The company was able to show a profit 
of £72.567 for the year ended l\tiarch 31, 1928. This result \Yas 
reached, of course, after the receipt of the cash subsidy from the 
Government. 

T!le Government continued to maintain its excellent weather 
forecasting and communication services. Improvements at the Lon­
don airport, Croydon, were completed during the year. There are 
14 licensed airports for the public use of aircraft in the British 
Isles. In addition, there are a number of emergency landing fields 
and the military airports may be used in emergency. 

lVIilitary appropriations for the fiscal year ending March 31, 
1929, included: 

Pay, etc., of the Air Force ........................ £ 4,273,000 
Quartering stores (except technical), supplies and 

transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .872,000 
Technical and warlike stores....................... 8,130,ooo 
\"'orks, buildings, and lands........................ 1,920,000 
:\Iedical sen·ices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318,ooo 
Educational services ............................. . 
Auxiliary and reserve forces ...................... . 
Civil aviation .................................... . 
Meteorological and miscellaneous effective sen· ice .. 
Air ministry ..................................... . 

515,000 
554,000 
427,000 
243,000 
659,000 

Total ......................................... f18,9II,1oo 
Non effective service, half pay, pensions, etc.. . . . . . . . 224,000 

Total ......................................... £19,135,IOO 

1928 

£ 4,261,000 

1,945,000 
8,489,000 
2,377,000 

315,000 
529,000 
500,400 
474,000 
179,000 
710,000 

£19,779.400 
207,000 
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Greece 

An Italian air transport company operates between Brindisi and 
Constantinople, and makes Athens a regular port of call. The only 
airplane factory is operated by the Blackburn company, financed 
by British subjects. The Government late in 1928 granted con­
cessions to a Greek company to operate all internal air lines. About 
$4,000,000 was appropriated for the Army and Navy air serv ices 
for 1928-29. 

Guatemala 

Three new American cabin planes were to be employed by the 
Govermnent in a regular service between Guatemala City and Flores, 
in the Department of Peten, in 1929. Mails and passengers we1·e 
to be carried in a few hours as compared with 14 to 18 days required 
under old conditions. The 3 aircraft, purchased by public subscri p­
tion, were to be operated by military pilots. 

Haiti 

Four American planes were employed by the West Indian Aerial 
Express in two services during 1928, one o f which was once a 
week between Santo Domingo and P ort-au-P rince, r8o miles. In 
12 months, ending September 30, 1928, 70 planes arrived in P ort 
au Prince, carrying 48 passengers, while 69 machines departed, 
carrying 68 passengers. The West Indian Aerial Express was suc­
ceeded by the Pan-American Airways, Inc., which was to sta rt 
a service early in 1929 between San Juan, Porto Rico, and Miami. 

Haiti has no laws regulating civil aeronautics, and there a re 
no air services maintained by the Government. The United Sta tes 
Marine Corps carries officials and mail for the United States and 
the Haitian Government between Port-au-Prince and Cape Haitien, 
Hinche, Port-de-Paix, and Jeremie. 

Hungary 

The Hungarian Air Transportation Company employed 14 F ok­
ker planes in ts daily services in cooperation with the Deutsche 
Luft Hansa between Budapest and Vienna, 137 mrles, and in 
cooperation with the Austrian Air Transportation Company be­
tween Budapest and Graz, Austria, 180 miles, and with the French 
Compagnie Internationale de Navigation Aerienne, stopping at Bu­
dapest on its Paris to Constantinople line. Its planes as well as 
those of the German, Austrian and Hungarian companies use the 
Budapest airport. 
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The Hungarian Air Transportation Company made arrange­
ments with the Weiss Manfred Ivlanufacturing Company to build 
Fokker and Heinkel planes at Budapest. The vVeiss company 
started work through its subsidiary, the Airplane 1'lanufacturing 
Compa.ny , Ltd., purchased a large tract of land which may also be 
used for an airport. It has the advantage of lying in the city and 
being available for both land and seaplanes. 

Iceland 
It was reported that an Icelandic avia6on company had been 

·formed with capital of £20,000 for the maintenance of air serv­
ices between Raykjavik and various parts of the country . A Ger­
man plane, with a pilot and two mechanics, was flown to Iceland 
in June and commenced fly ing under the administration of the 
German Luft Hansa. It was said that because of the small capi­
talization of the local company, it was believed the German interests 
were merely studying the possibility of establishing an Atlantic 
service, using Iceland as a base. 

India 
The policy of the Government has been to avoid operation of 

air services, but to encourage private enterprise in every way pos­
sible. "V~Teather forecasting and communication services will be 
provided by the Government for any services that may be estab­
lished. The Government has assisted in the formation of flying 
clubs and in the provision of airports, and has set up a Directorate 
of Civil Aviation. 

An airship base at Karachi was made available for the airship 
service which was to be started between England and India in 1929. 
A total of $5,400,ooo had been spent on the base at Karachi, and 
subsidies were to be granted. 

The National Airways Company, Ltd. , was formed in 1928 for 
the purpose of opening a service between Calcutta and Rangoon, 
operating both land and seaplanes. There was rumor of this com­
pany co-operating with the Imperial Airways on air routes in India, 
and between India and London. 

The Bengal Air Transport Company was formed for commer­
cial flying between Bengal and neighboring provinces. The Air 
Taxi and Transport Company, Ltd., was organized to furnish pas­
senger and express freight service between various parts of India. 
The Eastern Ainvays, Ltd., of Bombay, proposed to organize serv­
ices for passengers, mails and express between Bombay and Karachi, 
between Karachi and Delhi, and between Bombay aqd Calcutta, as 
well as between Bombay and Madras. 
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Imperial Airways announced that in 1929 regular weekly serv­
ice would be extended to Karachi, from Basra, the present terminus 
of the Cairo-Basra line. The company planned to start a through 
service from London to Karachi via Basel, Switzerland, and points 
in Italy, Greece and Egypt. 

The Royal Air Navigation Company of the Netherlands has 
carried out experimental flights across India to the Netherland East 
Indies, and expects to operate a regular service between the two 
countries. 

Irish Free State 

In December, 1928, it was announced that an 8-passenger De 
Havilland plane would be used in a regular service between Belfast. 
Glasgow and Liverpool. The venture- was to be financed by Glas­
gow business men. 

There is no civil airport in the country, but BaldonneJ Field. 
near Dublin, ope1·ated by the military air forces, can be used by 
civil aircraft. 

The Irish Free State is a member of the International Conven­
tion for Air Navigation and has its own military and naval air 
forces, each with a director responsible to the Minister for Defense, 
through the Chief of the General Staff. 

Italy 

The year witnessed a continuous expansion of civil air opera­
tions and an increase in use of the air services in Italy. The exten­
sion of air lines increased over 1927, and plans were made for addi­
tional lines in 1929. Late in 1928 there were 42 seaplanes and 12 
land planes regularly employed on Italian air lines, with 44 pilots, 
45 mechanics and 12 radio operators. Details of the equipment 
used as are follows: 

Trieste-Turin and Trieste-Zara-Ancona, 10 single-motored sea­
planes; Rome-Genoa and Rome-Naples-Palermo, 9 twin-motored 
seaplanes; Rome-Barcelona and Rome-Tripoli-Benghazi, 4 four­
motored seaplanes; Brindisi-Athens-Constantinople, 8 bimotored 
seaplanes ; Rome-Venice-Vienna, I trimotored airplane and 8 single­
engine planes; Rome-Cagliari, 3 twin-motored seaplanes; Brindisi­
Valona, a trimotored seaplane; Albanian routes, a single-motored 
seaplane and 3 single-motored planes; Rome-Milan-Munich, 6 tri­
motored planes. 

The Societa Italiana Servizli Aerei operated the Turin-Pavia­
Venice line throughout the greater part of 1928, but because of the 

.. - 4 
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fogs and rough weather on the western portion of the route. a 
change was made late in 1928 so that for a fe\Y \Yeeks the service 
was scheduled to be operated as follows: Trieste-Zara-Antona­
Venice, Trieste-Lussinpiccolo-Zara, 16o miles, except for a few 
weeks during the winter the services were dailv. In November, 
1928, they were reduced to three flights per \Yeek: 

The Societa Anonima eli N avigazione Aerea operated betwe~~ 
Genoa and Rome, 267 miles, and between Rome and Palermo via 
:-Japles, 398 miles. Beginning Nov. I, 1928, the company starte~ a 
service between Rome, Siracusa and Tripoli. 751 miles. Beginmng 
)Jov. 5, 1928, the same company started a weekly service between 
Rome, Genoa, and Barcelona, 633 miles. . 

The Societa Anonima Aeroespresso I taliana continued its mal!, 
passenger and express service bet\Yeen Brindisi-Athens-Constanti­
nople, 893 miles. 

The Societa Transadriatica maintained daily mail, passenger, 
and express service between Rome and Venice, 310 miles. The 
company's planes fly three clays a week between Venice-Klagenfurt­
Graz-Vienna, 317 miles. On the other three days of each week 
planes of the Austrian Air Transportation Company fly over that 
route. 

The Societa Anonima Avio Linee Italianne started a three-times­
a-week service between Rome and Milan, Oct. 29, 1928. The 
lviilan, Trento, Monaco section was started :May 13, 1928, and three 
flights a week were made during the summer months. The entire 
route is 472 miles long. 

The Societa Aerea JVIediterranea started a Rome-Terranova­
Cagliari, 317 miles, service April 21, 1928. The company's three­
times-a-week service between Brindisi and Valona, 8r miles, began 
April 21, 1928. 

The Italian system of airways, measuring 5,155 miles in length, 
were to be increased in 1929 by an extension from Tripoli to Ben­
gasi and by additional services within Italy. 

The latest reports state that there are 14 manufacturers of air­
craft and aircraft motors in Italy. Four make commercial planes. 
In order to sponsor pleasure flying the Government in 1928 offered 
inducements in the \vay of bonuses to factories which could pro­
duce a light plane at reasonable cost. As a result Italian factories 
turned out 8 types of two-place 85 hp. planes to sell at approxi­
mately $2,600. 

All aviation is controlled by the Air Ministry, headed by Pre­
mier M ussolini, who is assisted by the Under Secretary of State 
for Aviation, General Italo Balbo. General Balbo has a Chief of 
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Staff directly charged with problems of military and nava l 
aviation. 

The appropriation for civil aviation in 1928-29 totaled 49,830,000 
lire, as follows: 

Lire 
For subsidies to commercial airlines . .... ... . . . . . ..... .. ... . . . . .. . 48,5oo,ooo 
For exhibition and oth er advertising. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,000 
For ex penses for th e erection of State controll ed post at Civil 

Ai1·ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,000 
For aerological a nd meteorological se r vice. . . . . . . . . . . . . . . . . . . . . . . 330,000 

Total for civil aviation ....... . .. ...... .................. .... . 49,830,000 

Subsidies for commercial flying in Italy during 1928 amounted 
to approximately one-half of the cost of the ope rations. In addition 
to that aiel the Government took part in the capitalization of com­
panies, exempted them from customs and other taxes on fuel and 
lubricants and on the necessary equipment to be imported, as well as 
other charges. 

There are 13 airports for land planes and 13 for seaplanes in 
Italy, Sicily and Sardinia. Each of the four colonies has a single 
authorized landing field and an airyort for seaplanes. There are two 
fields for dirigibles in Italy and one in S icily. The Littorio airport 
at Rome, opened early in 1928, was promoted by the National Aero­
nautical Company. 

The new Milan airport will h~ve a basin for seaplanes and will 
be 2,500 meters long by 200 meters wide and 629 meters deep. 

Japan 

In addition to the army. and navy arsenals which manufacture 
aircraft several private companies are engaged in the new industry, 
including 6 important plane builders and 4 aircraft engine manufac­
turers. These companies build to their own designs and also have 
several foreign designs under license. 

Civil aviation is directed by the Bureau of Aviation in the Minis­
try of Communications. There were 275 licensed pilots in 1928. A 
requirement for the first class license is 300 hours of flying. 

There were five regular air mail services in Japan in 1928. The 
Togai Teiki Kokuka i using 10 planes made daily flights between 
Tokyo and Osaka, 292 miles, and maintained, with 3 planes, a 
weekly service between Tokyo and Sendai, 230 miles. Nippon Koku 
Kubushiki Kaisha used 8 seaplanes in services between Osaka and 
Fukuoka, 304 miles, twice a week, and between Osaka and Beppa, 
25 r miles, three times a week. Nippon Koku Yuso Kenkyujo, with 
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5 seaplanes, maintained a service three times a \·\ eek between Sakai , 
I majaru and Oita, 251 miles. 

The Bureau of Civil Aeronautics de\ eloped the plan for a ro,­
ooo,ooo yen corporation to operate the Tokyo-Diaren and Osaka-

hanghai services. This became the Japan Air Transportation Co., 
the promoters of which announced in August that 8o,ooo shares were 
allotted to five large private banks and 120,000 shares to the public. 
An initial payment of 12.50 yen \ ·as required on the shares, worth 
50 yen each. The Government decided to aid the compapy further 
by spending I ,248,ooo yen in I929-30, I,28o,ooo yen in I930-3I, and 
r ,3r6,ooo yen in I93I-32, on all airways. The Government arranged 
to give a subsidy of 19,970,ooo ) en during I 1 years. · 

Radio stations for the airways were established at Tok-yo, 
Hakone, Na ra, Osa.ka and Fukuoka. Route marks were prepared at 
eight places between Tokyo and Fukuoka. 

A preliminary flight betvveen Osaka, Fukuoka and Shanghai , 
China, 900 miles, was made by a large seaplane in October, when 
it was announced that the Japan Air Transportation Co. would 
serve the three cities regularly. Flights were made over another pro­
posed route of the company, between Tokyo and Dairen, Manchuria, 
via Osaka, Fukuoka and Keijo, 1,289 miles. 

The company planned to start both international services on · 
April I, I929. Six Super-Universal Fokker monoplanes from the 
· nited States and powered with "Jupiter" engines and 6 Fokker 
F7-3M's from the Netherlands and powered with \ iVright "\iVhirl­
w incl" engines were to be used. Large seaplanes were to be operated 
on the Fukuoka-Shanghai section, 562 miles. Daily flights in each 
direction over both routes were to be made with mail, passengers 
and express. 

There are 42 civil airports and landing fields in Japan, but the 
only one well-equipped is at Osaka. The airports at Tokyo and 
Fukuoka are practically complete. There are no lighting faciliti es 
for night flying. 

Ten rebuilt planes are employed at a civil pilots' training school 
at Nogaya. 

The Imperial Aviation Society aids in the development of civil 
aviation. Funds were collected in I928 to attempt a Pacific flight 
in a large Japanese plane. 

Latvia 

The Berlin-Moscow service of the German-Russian Air Trans­
portation Company was started via Riga on May ro, 1928. A new 
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service by the same company \Yas inaugurated on June 7, I928, from 
Riga to Leningrad, Russia, via Tallinn, Estonia. Both services were 
terminated before the end of the year. 

Mexico 

Eleven planes were operated by the Mexican Aviation Company 
in 1928, including 4 Standard planes, 2 Travel Airs and 5 Fairchild 
monoplanes. The company continued to carry on the work for which 
it \vas organized, that is, the carrying of payrolls for the petroleum 
companies at and near Tampico. In addition the company's regular 
service between Tampico and Mexico City, which was inaugurated 
April IS, I928, continued throughout the year. This route of 250 

miles via Tuxpan was covered in 3 hours regularly. 
On Nov. I, I928, the company started its 640 miles service 

three times a week between Vera Cruz, Minatitlan, Villahermosa, 
Ciudad Del Carmen, Campeche and Merida. Soon the planes were 
filled to capacity as the air route proved popular for transport of 
passengers, mail and express between Mexico City and the other 
points. It was planned to start a daily air mail service between 
Brownsville, Texas, and Mexico- City on March 9, 1929, following 
arrangements made between the Post Office Departments of Mexico 
and the United States. 

On the Mexico-Tampico route I 5,106 kilograms of mail and 
I,285 passengers were carried during I928. On the Vera Cruz­
Merida route the company's planes carried 8,66g kilograms of mail, 
and 320 passengers during the period of operation from November 
to the end of the year. They flew a total of 389,078 miles. Some 
2,230 passengers were carried in the company's taxi service which 
was independent of the regular line. 

A daily air mail service was provided by the Mexican Govern­
ment between Mexico City and Laredo via Queretaro, Potosi and 
Monterey. This service was maintained with military airplanes and 
flown by military pilots. It proved successful from an operating 
standpoint. 

Several planes were built in 1928 at a factory in Tia Juana. 
Machines for military service are produced at the Government plant 
in Mexico City. 

Netherlands and Netherlands East Indies 

The Royal Air Navigation Company (K. L. M.), the only air 
transport line in Holland, operated 2I Fokker planes during I928, 
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between Amsterdam, Rotterdam, London, Paris, Brussels, Copen­
hagen, Malmo. Hamburg and Zurich. 

The operating table of the company follows: 

~Iiles flown ............................... . 
Passengers carried ......................... . 
Express (Lbs.) ............................ . 
Letter mail (Lbs.) ......................... . 

1,007,720 
17,165 

1,516,639 
77.360 

I92i 

817,031 
12,916 

886,122 
•P,-t78 

I9.?6 

556,007 
6,275 

562,451 
5,227 

The company has been one of the most successful in Europe. 
Its operating costs per ton kilometer of traffic carried has been 
reduced with constantly increasing operations. 

Several experimental flights were made between Holland and 
the X ether lands East Indies during the year, and plans were laid for 
increasing these flights until within two or three years regular 
service could be made available. 

There are three manufacturers of aircraft in Holland, but no 
motors are built. The most important building company is that 
which manufactures the Fokker planes. Another company has pro­
duced several Dornier machines for the Government, and the third 
has built a number of sport planes. 

Tvw Fokker monoplanes were operated by the Nether lands East 
Indies Air Navigation Company on its daily services between Bata­
via and Bandoeng and between Batavia and Semarang. The planes 
were flown from the Netherlands to the East Indies. It is planned 
to extend the service from Batavia to Singapore, British Straits 
Settlements, via Palembang and Medan. 

New Zealand 

There were no regular air services, but approximately 8 air­
craft were owned and employed by flying clubs and individuals in 
New Zealand during 1928. An American airplane was imported late 
in the year. The Government purchased 8 British planes, four of 
which were to be given to two flying clubs. Appropriations for the 
air forces totaled £33,2o6 for the fiscal year. 

Air transport lines between Great Britain and New Zealand, via 
Australia, have been considered. 

Nicaragua 

A 4-passenger American plane was operated by the Tela Rail­
road Company in its twice-a-week service between Tela San Pedro 
and Tegucigalpa, r6o miles. Another modern plane, much smaller 
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and carrying two passengers, \.vas used for aerial photogt·aphic work 
and company transport. Other than these new American planes, 
there were no aircraft employed in civil undertakings. The Pan­
American Airways, Inc., was to start in I929 a regular service via 
Tegucigalpa, on its route between Miami and Panama. 

Norway 

The Deutsche Luft Hansa operated a three-times-a-\.veek service 
between Oslo, Gothenburg, Copenhagen and Stettin from May 20 
to Sept. I, I928. About 700 passengers were flown. 

A Norwegian company, the N orske Luftruter, is interested in 
providing air services within Norway. For the fiscal year 1927-28 
about $I3,000 was appropriated for civil aviation, $7,500 for an air­
port and $2,500 for experimental flying. During I929 $2,500 was to 
be spent improving the airport at Oslo. 

Paraguay 

The air service to be provided by the French company Aero­
postale operating between France and Argentina was not started 
during the year, although exp~rimental flights were made between 
Argentina and Asuncion. Company experts surveyed landing field 
sites along the route and efforts were made to establish facilities at 
the Uruguayan capital. The French company planned to start oper­
ations early in I929. 

Persia 

The extension of services by the Junkers Company of Germany, 
and "Teheran, Persia, was an important development in Persia, a 
country of wide distances and few highways. 

A weekly service between Teheran and Bushire, via Ispahan and 
Khorramabad, 5 ro miles, was started April 20, I928. The Teheran­
Pehlevi service was started Feb. I I. A third line is that between 
Teheran and Kasr-i-Shirin, 400 miles, on the Iraq frontier where 
connection is made with train service on the railroad to Bagdad. In 
November, 1928, the company's planes flew I9,872 miles and carried 
6oo passengers, 500 kgs. of mail and 7,500 kgs. of baggage and 
express. 

Peru 

Civil air transportation made great progress in Peru during I928 
when three regular air services were maintained with constantly 
increasing traffic. 

~------ - - - -
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B) a decree of May 28, 1928, the Huff-Daland Dusters, Inc., an 
A m rica n organization, which has been dusting cotton fields in Peru 
for sevet·al years, was granted permission to establish an air mail, 
passenger and express service in Peru, and between Peru and the 
United . tates. Later the concession \\as transferred to the Peruvian 
Airways Corporation. The regular weekly service of the company 
was started on S ept. 13, 1928, \\ ith a Fairchild s.-passenger cabin 
monoplane powered with a "\ hirlwind" engine. Mail dispatched 
f rom Lima on the morning following the departure of the mail 
steamer for the United States is delivered to the vessel at Talara on 
the follO\ving afternoon. The extra charge for carrying a letter by 
a ir is equivalent to 20 cents. 

From Sept. 13 to Dec. 31, 1928, the Peruvian Airways Cor­
poration carried 135 passengers and fl ew more than 24,800 miles. 
It was planned to ex tend the Peruvian irways from Talara to 
the Panama Canal v\ here connections will be made with the Pan­
A merican Airways, and later, to make extensions to Chilean and 
At·gentine cities. 

On June 6, 1928, the Campania de Aviacion Faucett S. A. was 
g ranted permission to maintain regular air mail, passenger and 
goods services along the Peruvian coast. Elmer Faucett, an Amer­
ican, has been in Peru since 1920 operating an aerial taxi service and 
has landed with surgeons, patients, business travelers, and Govern­
ment officials at every important town in Peru. His flying has aver­
aged 35,000 miles a year with 300 passengers annually. Following 
the formation of the corporation with Peruvian and American 
capital 2 Stinson-Detroiter 6-passenger monoplanes equipped with 
"Whirlwind" motors were purchased, and regular flights were 
started in September. 

One of the company's planes leaves the airport at Lima for 
Talara over the same route of the Peruvian Airways Corporation on 
Tuesdays and returns to Lima on Wednesdays. On Friday one of 
the planes leaves Lima for Arequipa in Southern Peru, a distance of 
550 miles, via intermediate points, with stops according to traffic 
requirements. The company up to Dec. 31, 1928, carried 242 
passengers in regular flights over a distance of 30,000 miles and also· 
flew 100 persons on sightseeing trips about Lima. 

Another commercial service, although it is maintained by the 
Peruvian Naval air forces, is that between La Merced and Iquitos, 
authorized by a supreme resolution of Sept. 20, 1926. This 
route of 6oo miles lies over a chain of mountains and along the 
Amazon and branches of that river. Six Keystone planes equipped 
with "Whirlwind" motors, with capacity for 2 passengers, a pilot and 
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400 pounds of mail or baggage and fuel for ...j.OO miles of flight were 
put in service on Jan. 3, 1928. 

During the year 9,000 pounds of mail, about 14,000 pounds of 
personal baggage, some express, and 140 passengers were carried 
in a total of 8o,ooo miles of flying. The service became very popular 
during the summer and it was necessary to book passage as early 
as six weeks in advance to obtain a place during a regular flight. 

In 1928 about 40,000 acres of cotton were dusted by the Huff­
Daland organization and contracts were arranged for dusting 24,000 
acres during 1929. It is expected that this acreage will be increased 
greatly during the early part of 1929. The Keystone plane designed 
especially for this work carries 6oo pounds of poison and the oper­
ations have been highly successful. 

For 1929 the Government appropriated $19,440,000 for the Iquitos 
Air Line. Approximately $g6,ooo was allowed for purchases of 
equipment and material and $48,ooo for the naval air station at 
Ancon. In addition approximately $440,000 was to be spent for new 
military aircraft. 

Philippine Islands 

The Philippine Airways, Inc., ·was formed late in 1927 with 
$15,000 capital, of which one-half was paid in promptly. The com­
pany was authorized under its charter to operate a training school 
and regular air transport, engage in aerial photography, exhibition 
flights and other work. 

Regular air services have not been started, but the company has 
carried passengers on sightseeing flights about the city of Manila for 
a charge of $10 a person. One American plane is employed by the 
company. Another American plane is owned by an individual who 
flies about the Islands in connection with his business. 

Poland 

The Polish Air Line maintained a service most of the year 
between Danzig-Warsaw-Lemberg, 380 miles, between \tVarsaw­
Krakow-Lemberg, 190 miles, and Lodz-Warsaw, 75 miles. The 
Aero Company of Posen operated a regular line during the sum­
mer between Posen and Warsaw, 18o miles, and between Posen and 
Lodz, I 16 miles. 

During the first IO months of 1928 the Polish lines made 3.492 
flights, covered 65o,ooo miles and carried 6,593 passengers, 217,825 
kilograms of express and 28,784 kilograms of mail. 

The concessions for both companies expired at the end of 1928, 
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and beginning Jan. r, 1929, the P olish Government through the 
11inistry of Communications, "' as to operate through the Air _ avi­
gation Company (or Lot ), take over all civil air transportation 
se1·v ices and also operate others soon to be established. 

The French Campagnie Internationale de Navigation Aerienne 
maintains its dailv service bet\~ een Paris and vVarsaw. That com­
pany's concession in Poland will expire Dec. 31, 1930. 

For the fiscal yea r 1927-28 an appropriation of 6,5oo,ooo zlotys 
was g ranted for th e development of civil aviation. Of this sum 
5,400,000 zlotys was distributed as a subsidy according to the mile­
age fl own. The Government provides meteorological information by 
"-ireless to th e oper<1:ting planes every two hours and at each airport, 
f rom 24 meteorological stations and observatories. 

Porto Rico 

The \ iVest Indian Aerial E x press, Inc. , maintained an office at 
San Juan, and operated from the military airport near the cit) from 
D ecember, 1927, until late in 1928. 

Portugal 

The Services Aerios Portugueses, Ltd. , m cooperation with the 
U nion Aerea E spanola started their Lisbon-TVIadrid and Lisbon­
Seville lines in June, 1927. Junkers G-24 planes were used. The 
Lisbon-Seville service was discontinued in March, 1928, but the 
305-mile route betvveen Lisbon and Madrid was covered by three 
round trips a week through the year. _ 

A service between Lisbon and the Azores and one between Lis­
bon and Portuguese East Africa have been proposed. Portuguese 
fl yers have covered the latter route of 9,000 miles in 51 days. 

Rumania 

The Government started an experimental air mail , express and 
passenger service between Bucharest and Cluj, Bucharest, J alatz 
and Kischineff, Bucharest, Jassay and Czernowitz in August, 1928. 
In October the schedule was changed to three trips a week on each 
line. Passenger fares were about the same as railroad fares. From 
A ug. 20 to Sept. 20, the line carried 2,095 passengers and 3,467 
kilograms of mail and express. 

An aircraft manufacturing plant was opened in October at 
Braso, 100 miles north of Bucharest. It was planned to produce 300 
airplanes and 300 engines annually. Formerly aircraft were manu­
factured at the Astra Works, but that plant has been abandoned. 
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About $1,548,ooo was appropriated for personnel and materials 
for 1928. The subsidy allowance was $9,ooo and that for airports 
$9,6oo. The subsidy was paid to the French company operating the 
service between Paris and Constantinople. The Government pro­
vides the airports. That at Bucharest is equipped with radio direc­
tion finding apparatus, a weather reporting service, which sends 
weather information to other airports. 

Russia 

The Ukranian Air Navigation Co. in 1928 operated 1,813 miles 
of air lines between Moscow, Charkow, Artemovsk, Rostow, Miner­
alniie, Wadi, Grosnii, Petrowsk, Baku and Tiflis. It was reported 
that the company's planes carried 2,664 passengers and 29,633 kilos 
of express in their daily service which \Vas maintained during the 
warm months. The company cooperated with the Junkers concern 
in Persia by exchanging traf-fic at Baku, in accvrdance with agree­
ments made late in 1927 by the companies and the governments con­
cerned. 

The Dobrolet, Volunteer Aviation Co., of Moscow, maintained 
services at less frequent intervals over 3,900 miles of lines. The 
routes extended from Tashkent to Diushambe via Samarkand and 
Termez, Tashkent to Kabul, Fremze to Ata via Alma, and between 
Irkutsk and Yakutsk, with a branch leading to the Bodaibo region. 
German and Russian equipment were used. 

The Deruluft, German-Russiim Air Transportation Co., operated 
planes carrying 6 passengers, a pilot and a mechanic, of the Fokker 
I II, and Dornier all-metal types on its Berlin-Danzig-Konigsberg­
Riga-Smolensk-Moscow service, 1,153 miles, maintained from May 
ro till Nov. r. The same company used Junkers 4-passenger 
planes in its branch line service, opened for the first time between 
Riga and Leningrad via Tallinn, 386 miles, from June 7 until 
Nov. r. Both services were to be resumed April r, 1929. 

All told, Russian air lines covered 14,427 miles of routes m 
T928, as against 7,022 miles in 1927. There were no fatalities m 
either year. 

Civil as well as military and naval aviation are controlled by the 
People's Commissary for Armies and Navy, under which comes 
the Commander of Military Aviation. His General Staff includes 
managers of all branches of aviation. The Air Military Academy 
is the most important among several schools. Russia has 6 aircraft 
factories and other shops, a technical research and other aviation 
organizations. The MoscO\v Aero-Hydrodynamic Institute has 
three aerodynamic tunnels. 
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The Soviet Government granted the equivalent of $1 ,310,000 in 
subsidies for the private operators during a recent fiscal year. It has 
given additional aid and encouragement. 

Several societies were merged, forming the "Ossoaviachim," 
with a membership of 4,000,000 persons who are called upon 
to give varying sums to aid the development of the military air 
forces. 

Siam 

. ome commercial flights have been made by the militar) air 
forces in S iam, and there are airports established at Donmuang, 
Chieng Mai and U bol. All of these are equipped vvith custom facili­
ti es and other necessities for civil aircraft. 

There is a military factory near Bangkok, where planes are built 
fo r the air forces. French engines are imported, and a large num­
ber of complete French aircraft are in use by the army. 

Special arrangements have been made for the carriage of air 
mail from Siam to Europe on the planes of the Royal Air 
N avigation Company of the 1 etherlands, which make frequent 
flights over the route between Holland and the Netherland East 
Indies. 

Spain 

German planes were used in a mail service started Jan. 7, 
1928, between Madrid and Barcelona, 325 miles, and operated by 
the Campania Iberia de Transportes Aerea S. A. of Madrid. The 
service connects with the Deutsche Luft Hansa between Barcelona 
and Germany via Marseilles and cities in Switzerland. Connection 
is made also with the French line between France and South Amer­
ica via points in North Africa, and since December, 1928, with the 
Italian line operating between Barcelona and points in Italy . 

The Campania Espanola de Trafico A ereo operates a daily serv­
ice between Seville and Larasch, 125 miles. The short service 
between Spain and Spanish Morocco has been in operation for 
several years and has proved successful. 

Prior to 1928 the civil air policy of the Spanish Government 
provided for the granting of concessions for each and every sug­
gested route. During the years between 1924 and 1928 more than a 
dozen concessions were approved and only two resulted in regular 
air services, the Seville-Larasch and the Madrid-Lisbon-Seville 
lines. Early in 1928 the Government adopted a new policy. 

It provided for a monopoly on all civil air transportation in 
Spain with the exception of the airship service to be de:veioped 
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Army planes over Taal Vo lcano, Hawaii. 

between Seville and Argentina. A new company was awarded the 
monopoly Dec. 31, 1928. 

Existing operating companies, finahcial institutions and the aero­
nautical manufacturing industry are represented in the new com­
pany which must have a minimum capital of three times the 
3,000,000 pesetas granted by the Government as a subsidy for the 
first year. For the year 1929 3,ooo,ooo pesetas was appropriated 
to subsidize regular air services and 1,000,000 pesetas was a llpcated 
for the construction and maintenance of airports. 

The Campania Colon Aeronautica, which holds the concession 
for the airship service between Spain and Argentina, continued to 
develop its terminal facilities at Seville. The mooring tower will be 
so meters high. Repair facilities, lodgings, and other conveniences 
will be prepared. The total cost of the terminal when completed 
will be about 3o,ooo,ooo pesetas. 

The 1929 budget contains the following appropriations: For the 
presidency for Superior Council of Aeronautics, 183,000 pesetas; 
for the aeronautic personnel in the Ministry of War, 6,761,864 
pesetas; for other purposes, Ministry of War, 22,103,130 pesetas; 
for the naval air forces, Ministry of Marine, 2,710,453 pesetas. 
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Straits Settlements 

There was no regular air service in the Straits Settlements dur­
ing the year, but the Eastern Airways, Ltd., proposed to the Colonial 
Government that it provide financial aid and a mail contract for a 
service to be provided twice a week, and later daily, between Singa­
pore, Port Swettanham and Penang, 425 miles. It was planned to 
cooperate with the Netherlands East Indian Company and extend 
the service to important cities in the ~ etherlands East Indies. l:lti­
mately, it is expected, the proposed service in the Straits Settle­
ments will be a link in the air line between Great Britain a,nd Aus­
tralia. 

The light airplane club of Singapore, with 1 16 members, has 
the distinction of being the only light seaplane club in the world. 

Sweden 

Eight planes were employed by the Swedish Air Transportation 
Co. in a daily mail, passenger and express service over the routes. 
~Ialmo-Copenhagen-Hamburg-Amsterdam, 453 miles; and Stock­
holm-Abo-Helsingfors, 258 miles. 

The traf-fic of the Swedish company since its formation is shown 
here: 

Passc11gers Mail Express a11d 
Kilometers carried carried bagg_l.}gc carn"cd 

Year flon•u (Xo.) (Kgs.) (Kgs.) 

1924 •• 0 ••••• 0 •••••• 0 154,86o 3,230 1,072 481 
1925 ••••••••• 0 •• 0 ••• 348,187 10,026 7,058 48.981 
1926 •• 0. 0 •• 0 •••••••• 340,933 10,176 9.998 57.795 
1927 • 0 ••• ••••••••••• 328,882 14.695 6,998 83,035 
1928 •• 0 •••••••••• 0 •• 335.618 14.948 15,291 84.915 

Totals ....... 1,508,48o 53,075 40,417 275,207 

Switzerland 

Two Swiss companies used 35 planes in their several services 
operated between April and October, 1928. The Ad Astra Company 
maintained passei1ger, mail and express service between Geneva, 
Lausanne, Cheux de Fonds and Basle and between Lausanne, 
Bienne and Zurich. German, Austrian and British companies also 
serve Switzerland. 

On the four Swiss lines, measuring 894 kilometers in length, the 
planes flew 183.416 kilometers in a total of 1,664 flying hours, car­
ried 2,090 passengers, 23,312 kilograms of mail, 34,162 kilograms of 
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express and 2,488 kilograms of baggage. The planes flew with about 
one-third, as an average, of the space filled. 

A contract was signed on March 2r, r928, by the air transporta­
tion companies and the Swiss Federal Railways providing for the 
exchange of express traffic. Arrangements were made for any car­
rier concerned to accept express for shipment over any existing 
service and for convenient exchanges of such shipments. 

Turkey 

About I75 planes are reported in operation in Turkey and most 
of them are used by the military forces. 

The French Compagnie Internationale de Navigation Aeriennc 
operates between Constantinople and Belgrade, Yugoslavia. It main­
tained three flights a week between Belgrade and Constantinople via 
Bucharest, and the same number via Sofia during the first three 
and last two months of the year. There were daily flights in r928, 
by way of Sofia. There is no field lighting equipment, but weather 
reporting and communication services are provided by the army. 
The San Stefano airport is reached by automobile in 45 minutes 
from Constantinople. 

The Societa Aeroespresso Italiana maintains a three-times-a­
week service between Constantinople, Athens and Brindisi. During 
the summer months, its planes fly from Constantinople to Brindisi, 
and vice versa, within the light hours of one day, while in winter 
two days are required for the flight. That compares \Vith the three­
clay flight between Constantinople and Paris over the French route 
during the winter months, and three days less six hours during the 
summer months. 

A factory was built in Turkey by German interests and the inten­
tion was to supply the military forces with planes made locally. It 
is reported, however, that plans failed to materialize, and that the 
factory probably will cease all operations, which have been limited 
practically to the repair and maintenance of military aircraft. 

Details of the Government appropriations for aeronautics are not 
published, but have been estimated as the equivalent of $r ,soo,ooo 
for the year ended May 31, r928. 

The principal force tending to develop aviation and air trans­
portation in Turkey is the Aviation League, supported by the Gov­
ernment and the public. The League, with a membership of zoo,ooo, 
is reported to have purchased 69 aircraft, named after cities in the 
country, and placed them at the disposal of the military .forces. Its 
plan includes several air lines within Turkey. 
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Union of South Africa 

There was no regular air service in the Union during the year, 
although plans announced late in 1927 for a service between J ohan­
nesburg and Durban are expected to materialize. The Government 
has provided £8,000 annually as a cash subsidy for the operators, 
African Airways, Ltd. In addition to this cash subsidy the Govern­
ment will pay for the transportation of mails. 

A mooring mast will be erected at Durban, to be used by the 
British airships which are to ply between Great Britain, South 
Africa and India. 

The airplane is used privately to transport large quantities of 
diamonds which have been sent out by air. Several flights between 
South Africa and England have been made, and interest in aviation 
is increasing throughout the Union. 

Uruguay 

The French company, Acropostale, started weekly services be­
tween Buenos Aires and cities in Brazil in November, 1927. In 
January, 1928, the weekly service was connected with that extending 
from France to Dakar on the west coast of Africa by means of 
ocean vessels between Natal on the north coast of Brazil and Dakar. 

A daily service between Montevideo and Buenos Aires was 
scheduled to begin under the direction of the Argentine company, 
Campania de Taxi Aero, which planned to employ 3 cabin sea­
planes. Each plane would carry passengers, express and mail. 

Venezuela 

Military aviation is under the control of the :Ministry of \Var 
and Marine and under the direct supervision of the Director of ~'l ili­
tary Aviation, Col. Daniel Lopez Henrique. He is also director of 
the School of Military Aviation at Caracas. Colonel Lindbergh dur­
ing his visit to Venezuela stopped at the airport of Maracay, which 
is under the direct supervision of the Ministry. Several emergency 
landing fields have been laid out in different parts. of the republic, 
but they are for the use of military authorities only. 

Yugoslavia 

The French Compagnie Internationale de Navigation Aerienne 
maintained a daily service between Paris and Belgrade throughout 
most of the year. From Belgrade to Constantinople the schedule 
was three times a week. The Yugoslav Air Transportation Com­
pany started its mail, passenger and express service between Bel-



232 Aircraft Year Book 

grade and Zagreb, 235 miles, on Feb. 15, 1928. The company 
planned to extend operations from Belgrade to Sarajevo and 
Podgoritzea. 

It. was reported that the Ministry of Commerce had granted per­
mission for a company known as the Airplane Motor Industry, Ltd., 
to erect an airplane building factory at Rakovice. 

Vought Corsair amphibian with Pratt & Whitney Wasp engine. 



CHAPTER XIV 

TECHNICAL DEVELOPMENT 

T HE engineering and design branches of the American air­
craft industry in 1928 based their work on a firm foundation 
of technical standards. Broadly, the trend \vas toward the 

evolution of types rather than revolution in design. 
The efficient operations of the Department of Commerce in ex­

amining and approving planes and engines and their success in 
making such equipment encouraged the constructors to start quan­
tity production on a number of orthodox types. At the same time 
experimentation in engineering and design was carried on through­
out the industry, "·ith the result that it was in a healthy, vigorous 
~tate at the end of the year. • 

The commercial plane manufacturers had produced a group 
of well-developed types for all uses, and they had attained im­
proved performance through both increased power and aerodynamic 
refinement. 

The engine builders, while conducting experiments with new 
designs, were producing a variety of motors sufficient to cover the 
entire field, thus giving the plane designers more latitude than 
formerly in the selection of a power plant. 

The 3-place, open cockpit biplane maintained its leadership in 
point of numbers produced. Continuous refinement has brought 
these general purpose planes to a fair degree of efficiency; they 
represent a marked improvement over the war machines from 
which they were developed. Reasons for their popularity may be 
found in their low cost and simplicity. 

All the 3-place open planes were of the single bay tractor type, 
designed originally for the Curtiss OX-5 engine, and \veighing, 
fully loaded, between 2,000 and 2,650 pounds. However, the large 
production of this type in 1928 and the limited supply of OX-5 
engines resulted in some confusion, and several manufacturers be­
gan offering such machines with other power plants. 

While the substitution of more powerful motors served to in­
crease the performance, it also placed those planes in a higher price 
class. That in turn created a market for the new light plane with 
modern engines replacing the low-priced OX-5 motors out of the 
war surplus. 

The light sport plane had been undergoing a rather belated de-
233 
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velopment in the United States and the fact that it made progress 
during the year may be attributed to the production of proper 
motors. Still, the demand for such a type was growing with the 
increased number of persons taking pilot instruction and the or­
ganization of light plane clubs for the purpose of teaching their 
members to fly. While few of the light machines reached the 
production stage in 1928, several models were scheduled to be 
manufactured in quantity. 

They range between 1,000 and 2,000 pounds in weight and 
have motors of so to 110 horsepower. They are about evenly 
divided between single and double wing types. The biplanes are 
principally of the 2-place tandem type. The monoplanes are mostly 
of semi-cantilever construction. 

While a number of the designers seemed to favor the open 
cockpit type for training, the production of the Curtiss "Robin" 
with OX-5 engine, an enclosed cabin monoplane, demonstrated by 
its performan<;e that such types might be as efficient as the open 
ship. 

The "Robin" has also attracted attention to the advantages of 
an enclosed cabin plane even in the low-priced class. Another 
cabin monoplane produced during the year is the Aerial Service 
Corporation's "Mercury Kitten" with all-metal wing structure. 
Among the biplanes within that light weight range are the Consol­
idated "Husky Junior" with Warner "Scarab" engine, and the 
Swallow T-P with OX-5 or any other engine between So and 
100 horsepower. 

The low wing monoplane for sport or training is also found 
in the above weight range, and the type promises to meet with 
favor. Representative of the group is the Fairchild-21, with tail 
structure of alclad aluminum alloy, and the Aeromarine-Klemm, 
an adaptation of an original German design. 

Relatively large numbers of the Wright "Whirlwind" powered 
cabin monoplanes popularized by the Atlantic flights, including the 
Ryan and Stinson types, were produced without fundamental 
changes. They weighed between 3,000 and 4,000 pounds, with 
wings of uniform thickness, braced externally with struts and with 
the section attached to the top of the fuselage. 

The large transport planes were attracting more attention at 
the end of the year than ever before, interest being caused by the 
rapid development of the passenger carrying lines and the grow­
ing volume of air mail and express. Several new types were in 
production and many others were being planned. The big planes 
were distinguished for increased pay load capacity and improved 



( Top) Spartan biplane. (Center) Curtiss Robin 3-place cabin monoplane 
with Curtiss Challenger engine. (Bottom) Curtiss Fledgling training plane, 

Challenger powered. 
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performance, among them being the Boeing Model 8o, Fokker 
F-10 and F-10-A and the Keystone "Patrician," all tri-engined, the 
first a biplane and the others monoplanes. 

The Fokker planes follow the practice of laminated plywood 
wing and welded steel tubing and fabric for the fuselage. and 
are powered with three Pratt & \Vhitney "Wasp" engines. The 
Keystone "Patrician" is powered with three Wright "Cyclone" en­
gines and has a welded steel tube wing and fuselage structure. 
The Boeing transport plane, with three "Vvasps" or "Hornets," 
is of conventional construction. 

Prior to 1928 the trend appeared to lie in the direction of cabin 
monoplanes, with the open machines of the biplane type. There 
were at that time few open monoplanes. During the year, how­
ever, several cabin biplanes were developed. 

In the multi-motored group the cabin biplane \vas represented 
by the previously mentioned Boeing Model 8o. In the single en­
gine lower weight class there were several cabin biplanes of recent 
design. 

The light tri-enginecl plane represented another new develop­
ment, and several models ·were scheduled for production in 1929. 
Meanwhile, a number of American designers were convinced that 
the day of the six or ten engine plane is not far distant, and the 
experiments of the European designers along that line were being 
watched with considerable interest. 

There was more activity in the amphibian field than ever be­
fore. Several successful amphibians were either developed or ex­
isting types improved and put in production during the year, not­
ably the Loening "Air Yacht," the Fairchild, Fokker, Ireland and 
Sikorsky, and in the lighter class the Vought pontoon "Corsair." 

The Fokker amphibian, which was introduced late in 1928, is 
a monoplane; a feature of the design is the mounting of the en­
gine in a streamlined nacelle above the wing. The installation is 
of the pusher type. The retractable landing gear· is mounted in 
two wing stubs hinged to the side of the all-metal hull and the 
stubs provide lateral stability while the craft is on the water. 

Flying boats received more attention in 1928 than in several 
years. Consolidated built the XPY-I for the Navy, a twin-engine 
monoplane with boat hull 62 feet long and convertible into a com­
mercial transport carrying 32 persons. Boeing built several B- IE 
flying boats, a single engine commercial type with enclosed cabin 
seating 5 passengers and a pilot. 

Interest in the Cierva autogiro was not confined to Europe 
where its inventor made improvements in the machine in 1928 and 

_ ... 



F okker Amphibian. (Top) Interior of cabin. (Bottom) Front view. 
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flew it from London to Paris. In the United States, Pitcairn was 
conducting experiments with the Cierva model. At the same time 
the Curtiss company was continuing its experiments with a new 
helicopter design. 

The principal of employing a central airfoil body to replace the 
conventional fuselage and contribute to the lift was applied during 
the year by both Bellanca and Burnelli. The Burnelli plane is a 
20-passenger twin-engine metal monoplane powered with two Cur­
tiss geared "Conqueror" engines aggregating 1,200 horsepower. 

While not as numerous as in the commercial field, several new 
types of military and naval machines were developed. Largely. 
however, both services took production on types which had passed 
through their experimental tests in 1927. 

The Army Air Corps made tests with a new model amphibian 
incorporating a new vee-type aircooled power plant and a single 
landing wheel in the center of the hull. Two biplane types of 
bombers, the XB-2 and XLB-6, were placed in production. The 
Air Corps also procured for high altitude work pursuit planes pow­
ered with Curtiss D-12-F engines with side-type superchargers. 

A new fighting plane developed for the Navy Bureau of Aero­
nautics showed superiority over previous types, while two types 
of training planes were produced for the Navy during the year. 
In general, however, both services were using standard equipment; 
among the planes were the Boeing F4B single seater ship fighter, 
Curtiss "Hawk" and "Sea Hawk," Loening Amphibian, and Key­
stone "Panther,'' a bomber, and the Vought "Corsair." 

The Vought "Corsair" was equipped with automatic wing slots 
which in flight tests proved effective and permitted the plane to be 
brought out of a spin almost instantly. There was very little loss 
in aerodynamic efficiency. 

The Vought "Corsair" pontoon amphibian was adopted by the 
Navy, principally for carrier use. The Vought gear is one of the 
simplest devices yet developed. It permits the "Corsair" amphibian 
to be quickly converted back to a landplane of maximum per­
formance, when desired, with no penalties for the amphibious 
feature. This conversion feature had not previously been incorpo­
rated in any other military amphibian, and is of great value in 
emergencies since it makes immediately available, for aircraft car­
rier use, stripped fighting and observation planes with extraor­
dinary altitude and maneuverability characteristics and speed. 

Despite the trend toward metal structure only a few metal­
sheathed planes were developed in 1928, and fabric remained the 
common covering material. One of the metal planes, however, 

.. ._ 



(Top) Keystone Pronto over Delaware River. (Bottom) Keystone-Loening 
passenger amphibian powered with Wright Cyclone. 
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marked the beginning of the use of the monocoque type of struc, 
ture in metal construction. It was built by the Thaden company 
and embodied a new type of multi-spar wing. A number of de­
signers were working on multi-spar wings at the end of the year. 

A few of the recent airplanes have tapered wings but designers 
in general have not adopted the practice, possibly because of the 
production difficulties involved when wings with a number of rib 
sizes are to be manufactured in quantities. However, the increased 
aerodynamic efficiency thus obtained has led several designers to 
seek a solution of the production problem. The use of large dies 
for stamping metal forms in production quantities promises to be­
come a factor in cost reduction. The Curtiss Company has con­
structed commercial plane ribs of one piece by means of ·stamping 
and forming dies. 

Attempts to reduce parasite drag resulted in a much higher de­
gree of streamlining. One company developed a full cantilever 
landing gear in which all of the shock absorbing mechanism is 
housed within the fuselage where it does not contribute to 
resistance. 

Wing fuel tanks proved more popular because they permit of 
gravity feed to the carburetor. Fuel distribution systems and other 
forms of airplane plumbing were not changed to any extent, though 
efforts were being made to eliminate fuel line failure as a cause 
of forced landings. 

The year was marked by tremendous activity in production of 
engines of all sizes. Both aircooled -and watercooled types ap­
peared to have their own separate fields, the latter still employed 
oy the Air Corps for high altitude work and speed flying, though 
the development of aircooled radial engines threatened to break 
down at least part of the other's supremacy in that kind of service. 

Among the experiments with Diesel type engines for aircraft 
was that of the Packard Motor Car Co. The Packard Diesel is 
in form of a 9-cylinder aircooled radial of about 200 horsepower 
using fuel oil under the injection principle. The engine was flown 
several times under test and was reported to have shown much 
promise. Development of a Diesel engine would result in funda­
mental changes in airplane design. 

Two six cylinder engines of the staggered radial or double 
throw crankshaft type were developed during the year, notably 
the Curtiss "Challenger," 170 h.p. at I8oo r.p.m. Another was 
the Brownback C-400 rated at 100 horsepower. 

In the radial engine group, one of the most important devel­
opments of the year was the production of a geared type of en-



( Top) Eagle1·ock Bullet of Alexander Aircraft Co. (Center) Thaden all­
metal monoplane Argon.au.t . (Bottom) Keystone Pat-i··iC'ian. 
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gine by the Pratt & Whitney Aircraft Co. Its geared "Hornet," 
Series B, with 2 :r reduction gear, and with r86o cubic inch dis­
placement against the 1690 of the Series A "Hornet," weighs ap­
proximately the same and is rated at so more horsepower than 
the older type. The geared "Hornet" beecame standard equip­
ment in several types of planes. Pratt & \71/hitney also built and 
flew a number of geared "Wasps" in 1928. 

Several departures from conventional American practice in de­
sign were embodied in the new "Whirlwind" series developed by 
the Wright Aeronautical Corporation. This series constitutes three 
engines of five, seven and nine cylinder types and having prac­
tically all of their major parts interchangeable, rso, 22S, and 300 
horsepower with weights materially reduced. The induction sys­
tem, unusual in engines of their size, is a General Electric Rotary 
impellor mounted in the diffuser chamber and producing positive 
control of mixture. · 

In practically all of the new radial engines the accessories and 
push rods have been placed at the rear and the valve actuating 
mechanism enclosed. The return of the one piece master rod of 
the big end type and the split type crankshaft is also noticeable in 
the new designs. The prevalent type uof cylinder construction is 
the steel finned barrel with cast aluminum alloy head screwed and 
shrunk on the barrel and with bronze valve seats shrunk into the 
heads. Aluminum heads bolted and shrunk onto steel or cast iron 
cylinder barrels have characterized the design of several of the 
smaller engines. 

The possibility of increasing efficiency by refinement was demon­
strated in the radial engine cowling developed late in ' 1928 by the 
National Advisory Committee for Aeronautics. The cowling was 
designed especially for the Wright "Whirlwind" J-S. engine .. When 
tested on an AT -sA Army plane an increase of from ro to 19 miles 
an hour in speed resulted. 

The cowling encloses the engine completely except for small open­
ings in the front permitting circulation of cooling air around the 
specially designed interior. Experiments leading to its development 
were conducted by Frederic E. Weick in the new 20-foot propeller 
research wind tunnel at Langley Field. A number of manufacturers 
at the end of the year were planning to incorporate the cowling in 
their new planes. 

Among the new cylinder in line types of aircooled engine of 
lower horsepower were the new Wright "Gipsy" and the Aero­
nautical Products Company's "Scorpion. Both engines are designed 
for light sport and training planes. 



(Top) Supreme propellers. (Bottom) Bendix-Ladden disc wheel and brake. 
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A phase of power plant design which attracted some ~ttentim~ 
during the year was that of superchargers. When the effic1e!1cy ~t 
supercharged engines, even at some altitudes below 10,000 teet, IS 

considered, it is safe to predict even more rapid development in this 
direction. 

There was also a notable improvement in propellers, both in 
efficiency and in the processes by which they are manufactured, and 
which tended to reduce costs. Metal propellers gained such popu­
larity during the year that they threatened to supplant wood entirely. 
At the same time much was being done to develop the variable and 
adjustable metal air screws. 

Many new instruments and accessories were developed during 
1928. Self-starters were coming into more general use and electric 
lighting systems were being supplied as standard equipment on a 
large percentage of planes. 

Single unit, indirectly lighted instrument panels, v.·ith rheostats 
to control the intensity of illumination, have also become popular 
and there is a tendency toward standardization in instrument sizes. 

Among the new instruments of the year were the Fuel Flow 
Meter, which indicates the rate of flow of gasoline through the fuel 
line and therefore the consumption of the engine; the Air Distance 
Recorder, which measures through the use of a venturi tube the 
actual distance flown; the Ice \\'arning Indicator, which indicates 
in the pilot's cockpit the temperature of the air around the wing 
and thus warns the pilot when he is approaching the critical tem­
perature for ice formation, and the Titterington Micrometer Com­
pensator, which simplifies the process of magnetic compensation. 

Several types of amphibian landing gear were developed and at 
least two land planes designed with retractable landing gear. 

The use of Bendix brakes and wheels instead of tail skids is 
purely an American development. While a number of planes pro­
duced in the United States had wheels and brakes, with the practice 
becoming general, none of the European machines were equipped 
with tail wheels. 

Much airport equipment was produced and considerable research 
work accomplished, tending to improve lighting of fields and air­
ways. Special lamps for airport lighting were developed by the 
Westinghouse and General Electric companies and several new 
types of lenses and projectors designed. A device which turns on 
the field lights automatically when a plane approaches was demon­
strated by the Westinghouse Company. The apparatus is a micro­
phone system and an audio frequency amplifier which actuates the 
lighting control relay when the sound of the approaching plane 



(Top, left) Scintilla vertical double aircraft magneto. (Right) Johnson 
Airplane & Supply Co. strut air speed indicator. (Bottom, left) Fairchild 

military aerial camera. (Right) Johnson steel elise >vheel with brake. 
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reaches the microphone. Neon lights were used effectively in several 
types of beacons, and were especially useful under conditions of 
poor visibility. 

The sectional steel hangar was generally in use during the year 
while the demand for small individual hangars increased vvith the 
number of private owners. Several manufacturers produced such 
hangars in the form of aT-shaped unit just large enough to accom­
modate one plane. 

The radio beacon was more highly developed, and it proved prac­
ticable in several spectacular cases. Commercial and military organ­
izations equipped airplanes as flying radio laboratories. Intensive 
experiments on interplane communication were under way at the 
end of the year. Much had been learned about shielding the electric 
system of an airplane to eliminate interference with its radio equip­
ment. \Vith that important problem solved, rapid developments in 
airplane radio communication were promised for the near future .. 

Development of deep-sea airdromes, landing platforms for air­
planes, . based on the designs of Edward R. Armstrong, received 
further impetus late in the year when plans were made for con­
structing,an experimental Armstrong seadrome between New York 
and Ben:imda. 

The project contemplated a steel platform 1,200 feet long, 400 

feet' wide and riding normally about 100 feet above the surface 
of the water, with a machine shop, hotel and restaurant, and a radio 
beacon, besides other airdrome facilities. Chains more than 2 I ,ooo 
feet long and attached to a special anchoring device invented by 
Mr. Armstrong, were to hold the "floating island" in place. 

Work on the model seadrome was to be started during the 
summer of 1929. If it proved successful, others were to be built 
at intervals across the Atlantic. 
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JO' o· 

AMERICAN EAGLE AIRCRAFT CORP. 
KANsAs Cnv, Mo. 

MonEL A-129 3-PLA CE 
ENCtN£- Cunnss OX-5 

259 



~------------------------~~·z~f--------------~-1 

BoEING AIRPLANE CoMPANY 
SEATTLE, WASH. 

MAIL PLANE "40-C" 
ENf;INE-PIIATT & WHITNEY "WASP" 

26o 
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eo'-o• -------------------1 

BoEING AIRPLANE CoMPANY 
SEATTLE, WASH. 

TRANSPORT DESIGN "80" 
E:sGI!\"Es-PRATT & WHITNEY "WAsP" 

26! 



BoEING AmPI.ANE CoMPANY 
SEATTLE, WASH. 

MAIL PLANE ''95" 
ENGINE-PRATT & WHITNEY "WASP" 



3Z.' 7~---------1 

BoEING AIRPLANE CoMPANY 
SEATTLE, WASH. 

CoMMERCIAL FLYING BoAT MonEL "'B-lE" 
ENGINE- PRATT & WHITNEY "WASP" 

263 
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r 33'-o• ------------: 

~==~====~~~==~~~ 

BoEING AIRPLANE CoMPANY 
SEATTLE, WASH. 

CARRIER TYPE ""FIGHTER F 3B-l" 
ENGINE-PRATT & WHITNEY "WASP" 
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1---------- zo'-7-g·,... ------~ 

BoEING AIRPLANE Co:\tPANy 
SEATTLE, WASH. 

CARRIER TYPE '"FIGHTER F 4B-r· 
ENGINE-PRATT & WHITNEY "WAsP" 

265 



/ ,. I I 
I I 

I 

' , _____ _ ~2'-.5"~ 
I I I 
I I I 

-------~ r---------------~' 
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24·-1..:. 11
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BoEING AIRPLANE CoMPANY 
SEATTLE, WASH. 

PuRsUIT MonEL ''XP-7" 
ENGINE-CURTISS V·1570 

266 



------- -;,.( 81 
_____ 2:~z . 
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~---------- 4-B '- 0----------~ 

BuHL AmcRAFT CoMPANY 
MARYSVILLE, MICH. 

BuHL '"SENIOR AmsEDAN" TYPE CA-8 
ENGINE- PRATT & WHITNEY "WASP" OR 

WRIGHT "CYCLONE" 

267 
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-------=---=::._~:-~-. .--:- --- --- -~ ~ 
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Bunr. AmcHAFT CoMPANY 
MAIIYSVILLE, MICH. 

"SPORT AmsEDAN" TYPE CA-3C 
ENGINE-WRIGHT "WHIIILWIND" 

268 
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CoMMANn-AmE INCORPORATED 
LITTLE Ror.K, ARK. 

TYPE 3-C-3-A 
3-C-3-B 

BIPLANE 

ENGINE-WARNER OR 
SIEMENS S.H.-H 

269 



r---------------------- 100~0· --------------------~ 

1------28'-6'-- -----l 

CoNSOLIDATED AIRcRAFT CoRPORATION 
BUFFALO, N. Y. 

" XPY-1 FLYING BoAT" MoNOPLANE TRIPLE FLOATS 

2 ENGINES-PRATT & WHITNEY "WASP" 

270 
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-------- - - 39'-;S -'--' ----

CuRTiss AEROPLANE & MoTOR Co. , IN c . 
GAnDEN CITY, LoNG IsLAND , N. Y. 

" FLEDGLING" TRAINING P LA N E 
ENGINE- CUllTI SS ' ' C HALL ENGER" 



~--- ---- -----<~9'-s-·---- -----

CuRTISS AEROPLANE & MoTOR Co., INc. 
GARDEN CITY, LoNG IsLAND, N. Y. 

''FLEDr.LING" NAVY TRAINING PLANE N2C-l 
ENGINE-WIIIGHT "WHIIII.WINU" 

272 



- -- 36'-0 .. '------

'2.7-S----

CuRTiss AEROPLANE & MoToR Co., INc. 
GARDEN CITY, LoNG IsLAND, N. Y. 

''FALCON" MAIL PLANE 
ENGINE-"LillEIITY" 

273 
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CuRTiss AEROPLANE & MoToR Co., INc. 
GARDEN CITY, LONG ISLAND, N. Y. 

"HAWK" PURSUIT P-3A 
ENGINE-PRATT & WHITNEY "WA!!P" 

274 
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f.---- -3Z' -o .. --d 

CuRTiss AEROPLANE & MoTOR Co., IN c. 
GAIIDEN C I TY, LO N G I SLA N D, N. Y. 

NAVY Two-SEATER FIGHTER XF8C-2 . 
E NGI NE- Pn ATT & \V HITNEY " \VAsP" 

275 



t---- 13'-4 ___ ___, 
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1--------------- 41'-o"------ --------l 

CuRTiss-RoBERTSON AIRPLANE MFG. Co. 
ST. ·Loms, Mo. 

''RomN" CABIN MoNOPLANE 
ENGINE-CUIITISS "CHAJ,LENGEII" 
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-------------Z~>'of ___________ __j 

G. ELIAS & Bn.o., INc. 
BUFFAI.O, N.Y. 

CABIN MoNOPLANE ''EC-1 ·~ 
ENGINE-ANZANI 80 H.P. 
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G. ELIAS & Bn.o., INc. 
BuFFALO, N. Y. 

'"AmMoBILE" EC-3 CABIN MoNOPLANE 

ENGINE-"LIBERTY" 

278 
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----------=--~~~L~~-----------~ 

FAIR CHILD AIRPLANE MANUFACTURING CoRPORATION 
FARMINGDALE, LoNG !stAND, N. Y. 

"FAIRCHILD-21" Low ~1ING MoNOPLANE 
ENGINE-80 H.P. "GENET" 

279 
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~---------- 2~'·7" -------------------~ 

FAIRCHILD AIRPLANE MANUFACTURING CoRPORATION 

FAHMINGDALE, LoNG IsLAND, N. Y. 

'"FAIRCHILn-41" 4-PLACE CABIN MoNOPLANE 
ENGINE--WRIGHT "WHIRLWIND" 

289 
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FAIRCHILD AIRPLANE MANUFACTURING CoRPORATION 
FAHMINGDALE, LoNG IsLAND, N. Y. 

'"FAIRCHILD-71" 6-PAssENGER CABIN MoNOPLANE 
ENGINE-PRATT & WHITNEY "WASP" 
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f---------33' .:;" --------+1 

FoKKER AIRCRAFT CoRP. oF AMERICA 

NEw YonK 

"UNIVERSAL" TRANSPORT 
· ENGINE-WRIGHT "WHIRLWIND" 



~------------------------50~ 7~-~--------------------~ 

1---------------------- 30 ~ 7 ''----------------1 

FoKKER AIRCRAFT CoRP. oF AMERICA 

NEw YoRK 

"SuPER-UNIVERSAL" TRA-NSPORT 
ENGINE- PRATT & WHITNEY "WASP" 
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FoKKER AIRCRAFT CoRP. oF AMERICA 

NEw YoitK 

C-2A TRANSPORT 
3 ENGINES-WRIGHT "J.S" 
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1----------<>'·•·-----------j 

FoKKER AmcRAFT CoRP. OF AMERICA 
NEw YoRK 

F -7 TRANSPORT 
3 ENGINEs-WniGHT "WHnU.WIND" 



f--------------7J'' '·- ---------

,__ _____ __ .,j'.n _· --------1 

FoKKER AIRCRAFT CoRP. oF AMERICA 

NEw YonK 

" F-10 TRANSPORT" 12 p A_SSENGERS 

3 ENGINES- PRA.T'f & WHITNEY "WASP" 
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i--- --------'---"''' .!0---- - --- - ---{ 

f-----~-------4<4>'-" - - - ------1 

FoKKER AIRcRAFT CoRP. oF AMERICA 
NEw YoRK 

" F-11 AMPHIBIAN " 6 P ASSENGERS 
ENGIN E- P!IATT & \ 'VHITNEY "HOII NET" OR 

\V m GHT "CYCL ONE" 

287 



GENERAL AIRPLANES CouP. 
BUFFALO, N. Y. 

''ARISTOCRAT" 3-PLACE CABIN 
ENGIN~:-WAIINEil 110 H.P. 

288 



~-

GENERAL AIRPLANEs Cmw. 
BUFFALO, N. Y. 

'"SuRVEYOR" PHOTOGRAPHIC: 
Two E:-o/GINES·-Vi'ltH;HT J.fi 31lt) H.P. 



~----------------~~~~~----------------~ 

GREAT LAKES AIRCRAFT CORP. 
CLEVELAND, 0. 

GREAT LAKES No. l, 8-PLACE 
ENGINE - PRATT & WHITNEY "HORNET" OR WHIGHT "CYCLO N E" 

290 
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HAMILTON METALPLANE Co. 
1\'IILWAUKEE, \ V IS. 

METAL CABIN AIRPLANE 

ENGINE- PRATT & WHITNEY " WASP" OR 
PRATT & WHITNEY " HORNE1'" 



_L-. _____ _ 

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

r--------

HAMILTON METALPLANE Co. 
l\fiLWAUKEE, Wis. 

METAL CABIN SEAPLANE 
ENGINE-PRATT & WHITNEY "WMW" OR 

PRATT & WHITNt:Y "HoRNET" 

., 
I 

I. 
~ 1 
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~·-·--------------~--~1~-n----------------/ 
- 0 ;I (I 

1--------------.3.3'-5" ------------

HuNTINGTON AIRcRAFT CoRP. 
BRIDGEPORT, CONN. 

''MoDEL 11" 
ENGINE-WARNER "SCARAB" 
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IRELAND AmcRAFT INc. 

GARDEN Cnv, LoNG IsLAND, N. Y. 

AMPHIBIAN 
ENGINE-WRIGHT "WHIRLWIND" 

294 
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~--------- 61'7'Jl>~,~- ,_. ----~ 

KEYSTONE AIRCRAFT CORP. 
BniSTOL, PA. 

''PATRICIAN" K-78 
3 ENGINES-WHIGHT "CYCLONE" 

295 
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~-----------------~tx·--------------

KREIDER REISNER AIRcRAFT Co., INc. 
HAGERSTOWN, Mo. 

MoDEL ''C-5" 

ENGINE-WARNEII 110 H.P. 

296 
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KN-1 

4oz· 

KNOLL AmcHAFT Cmw. 
\'fiCHITA, K.\.'1. 

4-PLACE CABIN BIPLANE 
ENGINE-WRIGHT "\VHIRI.WC'ID" 

297 



JosEPH KREUTZER CoRPORATION 
AIRCRAFT DIVISION-Los ANGELES, CALIF. 

36-CLM ~~AIR COACH" 

3 ENGINES 

6-PLACE 



' " ' " ' " : ~ : ·: . · .. ____ __ :-,. r-~- --- - ----- --- __ j_ __ ------ -- --

I 
I 

LoENING AEIWNAUTI CAL E N GINEElUNG CoRP. 

NEw YoRK CITY 

DIVISION oF K EYSTO N E AIRCRAFT CoRP. 
Bni STOL, p ,,, 

KEYSTONE-LOENING A MPHIBIAN "'Am YACHT" 

8 PASSENGERS 
ENGINE-WIIIGHT "CYCLONE" 

299 
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T--- -~-~- -~~ ·· -- r L _______ _ 
I .. .. 

j-------------«'·4"'----------

MAHONEY-RYAN AIRcRAFT CoRPORATION 

ST. Loms, Mo. 

RYAN B-5 "BROUGHAM" 
ENGINE-WRIGHT "WHIRLWIND" 

300 
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MoNo AmcRAFT, INc. 
1\IOI.Il'll;, Jr.L. 

''MoNOCOUPE" 2-PLAf:E 
ENGINE-VE!.ll; "]\[·5'' 

sot 



r ---------

--- \-

I 
I 

____ ] 
________ 26~·----------j 

NEw STANDARD AmcRAFT CoRPORATION 

PATERSON, N. J. 

MoDEL GD-24 5 POLB-HS 180 H.P. 
ENCINE- "HrsPANO SurzA" 
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2 6"- 4 " ___ ___ __J 

NEw STANDARD AmcRAFT CoRPORATION 

PATERSON, N.J. 

MoDEL GD-24, 
ENGINE- WHIGHT " \ 'V HIHLWI N D" 
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PITCAIRN AIRcRAFT, INc. 
PHILADELPHIA, PA. 

''MAILWING" MAIL CAnnmn 
ENGINE-WniGHT "Wnmr.WINU" 
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r · ..... _________ -c~:r--------------------

33~0-----------------------

PITCAIRN AIRCRAFT' IN c. 
PHILADELPHIA, PA. 

"SUPER-MAIL WING'~ 
ENGINE-WRIGHT "\VHtHI.WINil" 

305 
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---------------------- 33fr -----------

PITCAIRN AIRCRAFT, INc. 
PHILADELPHIA, PA. 

'"FLEETWING II" 
3-PLACE PASSENGER CARRIER 

ENciNE-OX.s 
306 
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l..--------40'!;'-5'--------l 

SIKORSKY AVIATION CORPORATION 
COLLEGE POINT, LONG ISLAND, N. Y. 

AMPHIBIAN 11-PLACE 
2 ENGINES-PUATT & \VHITNEY "WASP" 
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~----------- ------------~,?!1/.!--- ---. 

SPARTAN AIRCRAFT CoMPANY, INc. 
TuLsA, OKLA. 

"SPARTAN C-3" 
ENGINE-WALTER "N·Z" 

3o8 



---------------4---· 

THE STEARMAN AmcnAFT CoMPANY 
WICHITA, KAN. 

"SPEED MAIL" 
ENGINE-WRIGHT "CYCLONE" 

J09 
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L ..! L.; 

F1 A 
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r----------------------------- 45~~---------------------------~~ 

STINSON AIRCRAFT CoRP. 

NonTHVILLE, Mic H. 

" DETROITER" 

6 pASSENGERS 

E NGINE-WRIGHT "WHmLWIND" 

3!0 



1----------- 26'- 3 

STINSON AIRCRAFT CoRP. 
NoHTHVILLE, MrcH. 

''JUNIOR" 4 PASSENGERS 

ENGINE-WARNER OR 
:__...____ _ __ WRIGHT 

,3 l I 
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SwALLow AIRPLANE CoMPANY 
WICHITA, KAN. 

MonEL TP 
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SwiFT AIRCRAFT CoRPORATION 

WICHITA, KAN. 

BIPLANE 
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0. E. SzEKELY CoRP. 
HOLLAND, MICH. 

"FLYING DuTCHMAN" 
ENGINE-SZEKELY SR-3 

3!4 



l 

THADEN METAL A IRcRAFT CoRP. 

SAN FnANCi sco, CALIF. 

TYPE T-1 8-PLACE 



THADEN METAL AIRCRAFT CORP. 
SAN FI!ANCISCO, CALIF. 

TYPE T-2 4-PLACE 
ENGINE-WIIIGHT "WHIIILWINI>" 011 

AmcnAFT ENG. CoRP. "CoMET" 

316 
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TnA vEL Am MFG. Co., IN c. 
\VICHITA, KAN. 

TYPE 4000 
E:o;(;I~E-\\'IIIGHT ''\VHIIILWJNn'' 

JI7 



1----I:S·S" --__.j 

---------------· \T 
iJ 
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1-----------·- 411'-g,f-------------l 

TRAVEL AIR MFG. Co., INc:. 
WICHITA, KAN. 

TYPE 6000 
ENGINE-WRIGHT "J-5" 

318 
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r -----------$4'-:>"-------------1 

TRAVEL Am MFG. Co .• IN c. 
WICHITA, KAN. 

TYPE A-6000-A 
ENGINE-PR.-\TT & WHITNEY "WAsP" 

319 



CHANCE VouGHT CoRPORATION 
LoNG IsLAND CITY, NEw YoHK 

"024-2" AMPHIBIAN 
ENGINE-PHATT & WHITNEY "WAs!'" 

320 

--- .,---



I 

l 
I 

\ . I 
y' 
i 
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CHANCE VouGHT CoRPORATION 
LoNe IsLAND CITY, N. Y. 

"CoRSAIR" OBSERVATION -FIGHTER 

(LAND OR SEAPLANE) 
ENGINE-PIIATT & WHITNEY "WASP" 

321 
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CHANCE VouGHT CoRPORATION 
LoNG IsLAND Crrv, NEw YoRK 

"XF2U-l" 2-SEATER FIGHTER 
ENGINE-PRATT & WHITNEY "WASP" 

322 



~----------------~l4~~~M~------------~ 

CHANCE VouGHT CoRPORATION 
LoNG IsLAND CITY, N. Y. 

TYPE FU-1 
ENGINE-WRIGHT "WHIRLWIND" 

323 
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E. W. Buss Co:viPANY 
Bnomo.YN, N. Y. 

""Buss-TITAN" 5 CYLINDE~ts Am cooLED 
CoMMEIICIAL 250 H.P. 1900 H.P.M. 500 Lns. 

~ 
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CuRTiss AEROPLANE & MoTon Co., INc. 
GAJWf:N CITY ANJJ llUI'I'AJ.o, N. Y. 

MonEL R-600 "CHALI.ENGEn" 6 CYLINDEHS Am cooLED 
170 B.H.P. AT 1800 U.P.M. WEIGHT 420 Lns. 
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1------- 'Z2.~ 'Z'Z~ -----1 

CuRTiss AEROPLANE & MoTon Co., INc. 
GAIIDEN CITY ANI! BUFFALO, N. Y. 

"CHIEFTAIN" 12 CYLINDERS AmcooLED 
600 B.H.P. AT 2200 R.P.l\1. WwaiT 900 Lus. 
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CuRTISS AEHOPLANE & MoTon Co., INc. 
GAIIDEN CITY ANIJ BUI'FAI.O, N. Y. 

MonEL V-1570 '"CoNQUEnon" 12 CYLINDEns WATEncooLED 
625 B.J-I.P. AT 2400 H.P.M. WEH;J-l'f Duv i55 Lhs. 



w 
w 

""" 

~ 
.... 
"' 

l-----15i 

MODEL GV-1570 

~--------------------------------70--------------------------------~ 

CuRTISS AEROPLANE & MoTOR Co., INc. 
GAnnEN CnY AND BuFFALO, N. Y. 

"CONQUEROR" 12 CYLINDERS GEAHED 2-1 "\\TATEHCOOLEI> 
fiOO B.H.P. AT 2,100 R.P.~L \VEuaiT DHY !l:l:i Ln". 
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CuRTiss AEHOPLANE & MoTOR Co., INc. 
GAJWEN Cnv AND BuFFALO, N. Y. 

MODEL D-12 12 CYLINDERS WATEHCOOLED 
4·3.5 B.H.P. AT 2300 R.P.M. WEJWT Dnv 6811 Lns. 
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PAcKARD MoTOR CAR CoMPANY 
DETROIT, MICH. 

MoDEL 2A-l500 12 CYLINDERS WATER CooLED 
600 B.H.P. AT 2500 ENGINE R.P.M. 750 Lns. Dnv 30 Lns. WATER 
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~ --- 35jf ... , 23~·-____ _, 

PAcKARD MoToR CAR CoMPANY 

0ETHOJT, MICH. 

MoDEL 2A-1500 12 CYLINDEHS WATER CooLED 

600 B.I-I.P. AT 2500 ENGINE H.P.M. 730 Lns. Dnv 30 Lns. W A TEll 



c.> 
c.> 
00 

MODEL 2A-1500 

65,{" 

PAcKARD MoToR CAR CoMPANY 
DETROIT, MICH. 

GEARED 2:1 12 CYLINDERS WATER CooLED 
600 B.H.P. AT 2500 ENGINE R.P.M. 850 Lns. DRY 30 Lns. WATER 
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PACKARD MoTOR CAR CoMPANY 
DETROIT, MICH. 

MODEL 2A-2500 12 CYLINDERS WATER CooLED 
800 B.H.P. AT 2000 ENGINE R.P.M. 1146 Lns. DRY 39 Lns. WATER 
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MoDEL 2A-2500 

PAcKARD MoTOR CAR CoMPANY 
DETROIT, MICH. 

GEARED 2:1 12 CYLINDERS 

~..:! 

WATER CooLED 
800 B.H.P. AT 2000 ENGINE R.P.M. 1300 Los. DRY 39 Los. WATER 
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PAcKARD MoTOR CAR CoMPANY 

DETROIT, MICH. 

-;7Tj 

MoDEL lA-2775 24 CYLINDEHS W ATEH CooLED 

1250 B.H.P. AT 2700 ENGINE R.P.M. 1500 Lns. DRY 45 Lns. W ATEU 

'"'Ill! 
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THE PRATT & WHITNEY AIRCRAFT CoMPAIS"Y 
HARTFORD, CoNN. 

''WASP" 9 CYLINDERS AIRCOOLED 

CoMMERCIAL 400 B.H.P. AT 1900 R.P.M. 670 Lus. 
MILITARY SERIES "B" 450 B.H.P. AT 2100 R.P.M. 
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THE PRATT & WHITNEY AIRCRAFT COMPANY 
HARTFORD, CoNN. 

"HoRNET" 9 CYLINDEHS AmcooLED 

525 B.H.P. AT 1900 R.P.M. 760 LRs. 
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THE PRATT & WHITNEY AIRCRAFT CoMPANY 
1-IAnTFORD, CoNN. 

~~HORNET" GEARED 2:1 9 CYLINDEHS Am cooLED 
525 B. H. P. AT 1900 R.P.M. 835 Lns. 
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SIEMENS & HALSKE~ A.G. 
REPRE~·mNTED IN AMEillr.A BY K. (;, FHANK, CoNSUI.TING ENGINEEn, 

75 WEsT ST., NEw YonK CITY 

TYPE SH-12 9 CYLINDERS Am-cooLED 
125 H.P. AT 1800 R.P.M. Ww;m DnY :~112 Lns. 
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SIEMENS & HALSKE, A.G. 

REPRESENTED IN .Al\lERICA BY K. G. FRANK, CoNsUI.TJNG ENGINEEn, 
75 WEsT ST., NEw YoRK CITY 

TYPE SH-13 5 CYLINDERS Am cOOLED 
80 H.P. AT 1800 H..P.M. WEIGHT DRY 247 Lns. 
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SIEMENS & HALSKE, A.G. 
REPRESENTED IN AMEIIICA uv K. G. FRANK, CoNSULTING ENCINEEn, 

75 WEsT ST., NEw YonK CITY 

TYPE SH-14 7 CYLINDERS Am cooLED 

110 H.P. ,\T 1800 R.P.M. WEIGHT Dnv 308 Lus. 

·- -, 



p.; 
=: 
0 
u 

E-< 
~ 
:""! :i =: ~ 

u u ~ 

si ~ 

-< 
< 

6 
=: 
< 

=: 0 u 
~ 1: cr z "l 
=:0 

~ 
~ 
::r: 

E-1 
.,. 
~ 
~ 



:.,, 
J... 
..:: 

r---sr\ 
s,j~3"-j j 

I -,---+-I ~ -I 

':t 
") 

WRIGHT AERONAUTICAL ConPonATION 
PATEIISON, N. J. 

WRIGHT-GIPSY 4 CYLINDERS Am cooLED 
STANIIAIID 115 B.H.P. AT 1900 R.P.M. \Vw;nT DnY 277 Lns. 
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WRIGHT AERONAUTICAL CORPORATION 
PATERSON, N. J. 

"WHIRLWIND" 5 CYLINDERS AIR COOLED 
STANDARD 150 B.H.P. AT 1800 R.P.M. WEIGHT DnY 370 Los. 
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WRIGHT AERONAUTICAL CORPORATION 
PATERSON, N. J. 

"WHIRLWIND" 7 CYLINDERS AIRCOOLED 
STANDARD 220 B.H.P. AT 2000 R.P.M. WEIGHT DnY 425 Lns. 
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WRIGHT AERONAUTICAL CoRPORATION 
PATERSON, N.J. 

"WHIRL WIND". 9 CyLINDERS AIR COOLED 
STANDARD 300 B.H.P. AT 2000 R.P.i\1. WEIGHT DnY 520 Lns. 
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WRIGHT AERONAUTICAL CoRPOUATION 
PATEIISON, N. J. 

"WHIRLWIND" J-5 9 CYLINDERS Am CooLED 
STANDAIID 200 B.H.P. AT 1800 R.P.M. WEIGHT Dnv 525 Lns. 

""'! 



r------

1 

! 

c.> 
0\ 
.j:o 

1!1 • 
.5..3j6 

s• 
~--------------~6--------------~~ 

21. • • r----'4 32 8 1 /.3 J 

WRIGHT AERONAUTICAL CoRPORATION 
PATERSON, N. J. 

L,4{ 

"CYCLONE" R-1750 9 CYLINDERS Am CooLED 
STANOARO 525 B.J-I.P. AT 1900 R.P.M. WEIGHT Hnv 760 Lns. 
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AmsHIPS, INc. 

HAMMONDSPORT, N. Y. 
"AmAFT"' 

L_ __ , 

)(: 

A-Our Lodt 
B-l'ump Vulve 
C- CO, Inflation Vulvc 
D- 1.5 # Bolllc of CO, 
E- f:unteen Pocket 
F- Hution and Chart Pocket 
C'..- Pump and Our Pocket 
H-Life Line 
J- Wnterright Repair Kit 

K-Bollom 
L-Scat 



APPENDIX 

AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, Inc. 

WHAT IT IS AND WHAT IT DOES 

T HE Aeronautical Chamber of Commerce of America, Inc., is the 
national trade organization for all the acti\·ities of the aircraft 
industry. Our purpose is to encom·age the us<.: of aircraft. This 

purpose is twofold: We work within the industry for the improvement 
of conditions and practices conducive to public appreciation and support; 
and we take the initiative, on behalf of the industry, in correcting or 
stimulating the public viewpoint. 

Believing that air transport will contribute largely to the peaceful progress 
of the human race, we feel it is our privilege to co-ordinate the Lest that 
the industry offers, its pwper aims and ambitions, with public policy, to the 
end that the industry may greatly prosper and thus assist our country in 
maintaining America's leadership in the air. 

. The Aeronautical Chamber of Commerce is unique. It is literally a f edera­
tion of commercial aeronautical interests. It brings within one comprehensi\·e 
movement, devoted to one common end, every element conceivably connected 
with the business of flying. 'Ne believe it fortunate that this is so, for the 
business of flying-like air navigation itself-is revolutionary. It introduces 
original and perplexing problems and yet each of these problems is in some 
way involved with other business activities and other means of transport on 
land and water. 

On July 31, 1928, the members of the Chamber voted changes in the 
By-Laws to enable it to expand. Under the new set-up, there a1·e three 
classes of membership: Organization, Associate and Sustaining. Organiza­
tion membership is divided into three classes, A, B, and C, to which any 
reputable person, firm or corporation in the United States of America, 
having an outstanding interest in aeronautics may be eligible. Class A 
includes aircraft manufacturers; motor manufacturers; air transport 
operators; affiliated transport operation; financial institutions; insurance; 
fuels, lubricants and gases. Class B includes experimental manufacturers 
and designers; aircraft accessory manufacturers, etc.; airports and airways­
designers, constructors, managers, operators, manufacturers; publishers; 
photography and survey; aerial advertisers, aeronautical engineers. Class C 
includes jobbers or dealers; aerial service; schools, specialized services; 
specialized manufacturing. Any mtmicipality or reputable group, society, 
club or association interested in aeronautics, including any Chamber of Com­
merce, Board of Trade or Trade Association maintaining aviation com­
mittees or sections may be eligible for associate membership. Any incli\·icl­
ual, who through services or financial aiel in promotion, research or experi­
mentation has contributed to the development of the art, or any engineer, 
designer, pilot or owner of aircraft, or any person financially or professionally 
interested in aeronautics or in the employ of a member company, may be 
eligible for sustaining membership. 



Appendix 357 

Our By-Laws provide for the appointment or rccog111t1on of Sectional 
Committees. Among such Sections or Committees now functioning, or in 
process of formation arc: Commercial Airplane l\lanufacturers; ::\Iotor 
::\[anufacturcrs; Air Transport Operators; Airports and Airways; Parts, 
::\laterial, Instrument, Accessory and Supply ::\[anufacturers; Airship ::\Ianu­
facturers; Aeronautical Education; Accounting Standardization; Technical 
Standardization; Institutional Ad,·crtising; Fuels and Lubricants; Arbitra­
tion; Insurance; Aerial Photography and Sun·ey; Go,·ernment Relations; 
Publishers; Legislative; J obhcrs and Dealers: Traffic, Shipping and Export; 
Shows; Aerial Service and Flying Schools; Puhlic Policy and Information. 

The hundreds of members of the Chamber are scattered throughout the 
United States. In the promotion of aviation by means of our trade organi­
zation, there is consequently a regional or geographical interest, as well as 
specialized. Thus far se\·en geographical divisions have been established, 
as follows: 

Eastern centering upon New York 
North Central centering upon Detroit 
Great Lakes centering upon Chicago 
South Central centering upon \Vichita 
Southwestern centering upon Los Angeles 
N ortwcstern centering upon Seattle 
Southeastern 

The Aeronautical Chamber of Commerce provides the legal and logical 
means for the collection, interpretation and dissemination of information 
for the promotion of aviation. 

Our Bulletin Service embraces matters relating to the GO\·ernment as 
wc11 as phases of general application. Bulletins emanating from our \\"ash­
ington contacts embrace the following series: Bid-lnformation-(All Gov­
ernment aviation purchases-issued weekly) ; Patent Digest-(Issued 
weekly); Legislative Digest-(Fortnightly when Congress is in session); 
Aeronautics Branch, Department of Commercc-(Aircraft manufacturing); 
Aeronautics Branch, Department of Commerce-:-(Aircraft op~ration) ; Aero­
nautics Branch, Department of Commerce-(A1rports and Airways); Aero­
nautics Branch, Department of C.ommerce-(foreign); Po~t Office Depart­
ment-(Contract Air Mail Operation). Bulletms regularly Issued on general 
topics include: Library Bulletin (Index to aeronautical publications issued 
fortnightly), Sales Suggestions, Produc~ion Reports, Operation Reports, ::\[is­
ccllaneous Statistics, Publicity SuggestiOns. 

\Vc maintain a Washington Bureau, which, in addition to gathering facts 
for our Governmental bulletins, is also available for use by the members in 
obtaining or conveying information and in other ways. 

Our library which issues the Library Bulletin, has been functioning since 
the inception ~f the Chamber. Its collection of books, reports, pamphlets, 
charts, maps, photographs, magazines, etc., extends into the thousands. The 
Aircraft Year Book since 1919, has been the standard reference book on 
world aviation. Its publication by the Chamber represents a valuable asset 
to the industry. 

Through the Chamber, a definite exposition policy has been evolved 
whereby the industry obtains maximum benefit from a limited number of 
national shows, and local ambitions and sales possibilities are realized in 
co-operation with jobt>ers a!1d dealers ... The Chambe: has a sub~idiary stock 
corporation-The Aeronautical Expositions Corporation-to which members 
may subscribe and thus share with the Chamber not only in the promotional 
benefits but also in the financial profits of shows held under the auspices of 
the trade association. 



AERONAUTICAL CHAMBER OF COMMERCE 

OF AMERICA, Inc. 

300 Madison Avenue, New York 

Officers 
July 1 to Dec. 3 r, 19~8, Lester D. Gardner, President 

1929 
President ............................................... F. B. Hcntschler. 
Vice-President, Eastern Division ......................... H. F. l'itcairn. 
Vice-President, 1'\orth Central Division .................•• Edward S. E\-alls. 
Vice-President, Great Lakes Division ..................... Paul Henderson. 
Vice-President, South Ce11tral llivision ................... Clyclc V. Cess11a. 
Secretary, South Central Division ........................ \\'ilbur 1'\eely. 
Vice-President, Southwestern Division ................... H. ]\[. Ha11shue. 
Vice-President, Northwestern Division .................... P. G. Johnson. 
Vice-President, Commercial Airplane :\lnnufacturcrs Section,J. llon Alcxan<kr. 
Vice-President, Motor Manufacturers Section ............. F. H. Russell. 
Vice-Presiclent, Airship Manufacturers Section ............ J. C. I!un,aker. 
Vice-President, Airports Section ......................... C. ]\[. Knox. 
Vice-President and General ]\[ anager ..................... S. S. Bradley. 
Secretary ............................................... Luther K. Hell. 
Treasurer .............................................. Owen A. Shannon. 

The Council 
L. n. Gardner. C. L. Lawrance. 
!'auf 11 enderson. . G. C. Loening. 

I. :\L Uppercu. 

J. Don Alexander. 
\Valter Tleech. 
S. S. Bradley. 

Governors 
Charles I-f. Col d·n. 
J<:rlward S. Evans. 
T. Z. Fagan. 

P. (;, fn1111S01l. 
Clarence :\L K11ox. 
C. T. Ludillgto!l. 
H. F. Pitcairn. C. T. Brukncr. 

J. L. Callan. 
S. 1\f. Fairchild. 
E. N. Gott. F. B. Hentschler. 

F. H. Ru"ell. John R. Caulley. 
Clyde V. Cessna. 

[farris l\L Hanshue. 
J. C. Hunsaker. J. ]\[. Russell. 

Committees 
Executive 

F. B. Rentschler, Chairman; C. L. 
Lawrance, F. H. Russell, C. H. Col­
vin, S. S. Bradley. 

Policy and Operation 
W. E. Metzger, Chairman; E. N. Gott, 

Lloyd Stearman, H. F. Pitcairn, H. M. 
Hanshue. 

Commercial Airplane Manufacturers Sec­
tion 

J, Don Alexander. Chairman; R. H. 
Depew, Thomas Hamilton, C. J, Bruk­
ner, A. J. Edwards. 

TechnicQl SHb-Committee-R. B. C. Noor­
duyn, Chairman. 

P1trchasing Agents S1tb-Committee-Roy 
Edwards, Chairman. 

Motor Manufacturers Section 
F. H. Russell, Chairman. 
Jlfoto.- Tcstino Sub-C.ommitl<'c-l'. L. 

J ~awrance, Chairman. 

Air Transport Operators 
L. D. Seymour. Chairnl"n; Thorp His­

cock, L. H. Brittin, I-I. C. Leuteritz. 
H. A. Elliott, E. \V. Proctor, Paul 
Goldsborough, Herbert Hoover, Jr. 

Technical Radio Sub-Committee 
Thorp Hiscock, Chairman. 

Airship Manufacturers Section 
J, C. Hunsaker, Chairman; Carl B. 

Fritsche, E. H. Courteney, J, L. Callan. 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, Inc. 

Committees (Continued) 

Airport Section 
C. :\[. Knox, Vice ~resident in Charge; 

John Berry, Chatrman; Tex Rankin 
Cliff Henderson, H. B. Shaver, F . .r: 
Geng, C. P. Newhouse, A. H. Heer­
mance, C. L. Bredow, B. E. Fulton, 
Charles Dion. 

Airport Fire Hazards Sub-Committee 
\\'. J. Austin, Chairman; \V. L. LePage, 

E. A. Johnson. 

Flying School Section 
P. ~- Love, Chairman; C. S. Jones, Jack 

Stmson, 0. L. Parks, Ted Brain·, Tcx 
Rankin, \V. B. Haviland, D. P. \Yard­
well. 

Fuel and Lubricants Section 
Frank J. Shipman, Chairman; Vice-Chair­

man-at-large, E. E. Aldrin; Sidney 
S. Chadderton; Sidney Bc,·in, I. H. 
Shearer, D. P. Tlcrnarcl, F. L. Foster, 
Dudley Steele, Emery Bronte. 

Fuel Sub-Committee-E. E. Aldrin and 
F. L. Foster. 

Lubricatio11 Sub-Committcc-R. H. :\[oz­
ier and I. H. Shearer. 

Arbitration Committee 
Lester D. Gardner, Chairman; 

Evans, J. C. Hunsaker, C. l\I. 
J. R. Cautlcy. 

E. S. 
Knox, 

Show Committee 
C. L. Lawrance, Chairman; C. J. Bruk­

ncr, C. V. C!!ssna, C. H. Colvin, T. z. 
Fagan, E. N. Gott, G. B. Grosvenor 
H. :\[. Hanshue, P. G. Johnson, H. p: 
)[amen. W. B. Mayo, H. C. Ritchie 
F. H. Russell, A. A. \\'oodruff. ' 

Insurance Underwriters 
H. Barber, Chairman; R. H. Depew, J. 

n. B. Parker, R. :\I. Chambers. 

Aeronautical Education 
l'rof. R. H. Spaulding, Chairman· H 

Girard, B. G. Shackeliord, A. D. 'Ait: 
house, \\". F. Frey. 

Membership Committee 
C. II. Col\· in, Chairman; E. N. Got t 

C. B. Fritsche, L. D. Seymour, \\· il: 
bur Neeley, Fred A. \\'orthey, P. G. 
Johnson. 

Spocial Committee on Questionable Ad­
vertising 

Frank Tichenor, Chairman; Earl D. 
Osborn. Ralph Duysters, P. R. Love, 
George S. \\'heat. 

Sub-Committee 011 lnc•cstigatioll- Ralph 
lluysters. Chairman; H. "'· :\[itchell 
Vi,c-Chairm:t,':' for ~Iiddle \Ycst; R. J: 
l'ntehanl, v tce-Chatrman tor Pacific 
Coast; L. A. Nixon and Harry 
Schwartzschild, members-at-large. 

Members and Subscribers 

Acme Aircraft Corporation, Rockford, III. 
A. C. Spark Plug Co., Flint, l\lichigan. 
Advance Aircraft Co., Troy, Ohio. 
Aerial Service Corp., Hammondsport, N. Y. 
Aero Guides, Inc., New York, N. Y. 
Aeromarine Klemm Corp., Keyport, N. J. 
Aero Model Co., Chicago, Ill. . 
Aeronautical Digest l'ub. Corp., New York. 
Aeronautical Industries, New York, N. Y. 
Aeronautical Products Co., Naugatuck, 

Conn. 
Aeronautical \Vorld. Los Angeles, Calif. 
Aero Supply l\[fg. Co. College Point, L. I. 
Aerovane Utilities Co;p., New York, N. Y. 
Air Activities, Inc., Chicago, Ill. 
Air Associates, Inc., New York, N. Y. 
Aircraft Development Corp., Detroit, l\lich. 
Aircraft Holding Corp., Culver City, Calif. 
Aircraft Products Corp. of America, De-

troit, Mich. 
Airports, Flushing, L. I. 
A~rpo~t Development & Canst. Co .. Phil_a.,Pa. 
Atrshtps, Inc., Hammondsport, N. 'Y • 
Airstocks, Inc., Jersey City_. N. T. 
Air Transportation, Inc., New York, N. Y. 
Akron Municipal Airport, Akron, 0. . 
Alexander Aircraft Co., Colorado Spnngs, 

Colo. 
Alliance Aircraft Corp., Alliance, Ohio. 
Allison Engineering Co., Indianapolis, Ind. 
Aluminum Co. of America, Pittsburgh, Pa. 

Alum\num Industrit:s• Inc., Cincinnati, Ohio. 
Amer!can A!'ronauttcal Corp., Xew York. 
Amencan Atrports Corp., New York N. Y 
American Cirrus Engines, Inc., Kew '~~ork. · 
American Eagle Airplane Co., Kansas Citv 

)[o. ·' 

American Gas Accumulator Co., Elizabeth, 
N.J. 

American Neon Light & Sign Co., Xew 
York, N.Y. 

American Telephone & Telegraph Co New 
York N Y ., 

Austin 'co.', Cleveland, Ohio. 
.A.viation Commission, Hartford. Conn. 
:\viation Publishing Co., New York, N. Y. 
Axelson :\lachine Co., Los Angeles. Calif. 
Tlalsa \'{ood Co., Inc., New York, X. Y. 
Barr Shtpping Corp., New York. 
B. B. T. Corp. of America, Phila., Pa. 
The B. G. Corporation, New York, K. Y. 
Bellanca Aircraft Corp., Newcastle Del 
Bendix Brake Co., South Bend, I~d. · 
B~rry Brothers, Inc., Detroit, Mich. 
Bmks Spray Equipment Co., Chicago, Ill. 
Black & Bigelow, Inc., New York, "\'. Y. 
Blis~ Company, E. \V., Brooklyn, N. Y. 
Boemg Airplane Co., Seattle, \Vasl1. 
Boh~ Aluminum & Brass Corp., Detroit, 

l\Itch. 
Bonforte Airport Engineering Corp., New 

York, N. Y. 



Aircraft Year Book 

The llralcy School of Flying Corp., \Vichita, 
Kansas. 

Brenack, Inc., Brooklyn, N. Y. 
Brewster & Company, Long Island City. 
The J. G. Brill Co., Phi!a., I' a. 
Bryan Davis Pub. Co., Inc., l\ew York. 
Buhl Aircraft Co., Jllarysville, Jllich. 
Carpenter Steel Co., Reading, Pa. 
Celluloid Corporation, Newark, N. J. 
Cessna Airplane Co., \Vichita, Kansas. 
Champion Spark Plug Co., Toledo, Ohio. 
Cleveland Pneumatic Tool Co., Clevclan<l, 0. 
Coastal Airways, New York, N. Y. 
Colonial Air Transport, Inc., New York. 
Comman<l-Aire, Inc., Little Rock, Ark. 
Commercial 1 nvestment Trust, Inc., 1\ cw 

York, N. Y. 
Consolidated Aircraft Corp., Buffalo, !\. Y. 
Consolidated Instrument Co., New York. 
Crouse-Hinds Co., Syracuse, N. Y. 
F. R. Cruikshank Co., New York, N. Y. 
Cunningham-Hall Aircraft Corp., Rochester, 

N.Y. 
Curtiss Aeroplane & Motor Co., Garden 

City, L. I. 
Curtiss Flying Service, Inc., Garden City, 

L. I. 
Curtiss Robertson Airplane Mfg. Co., 

Anjl"lum, l\Io. • , 
Cuta]ar & Provost, Inc., New "York, N. 1. 
Harold J. Daly & Co., New York. 
])' Arcy Advertising Co., St. Louis, i\lo. 
Davis Aircraft Corporation, Richmond. Ind. 
Detroit Board of Commerce, Detroit, Mich. 
Detroit Steel Products Co., Detroit, lllich. 
Dupont de Nemours & Co., E. I., \Vilming-

ton, Del. · 
Eastman Kodak Co., Rochester, N. Y. 
Eclipse Machine Co., Hoboken, N. J. 
Edo Aircraft Corp., College Point, L. I. 
Electric Storage Battery Co., !'hila., Pa. 
Elgin National \Vatch Co., Chicago, Ill. 
Elias & Bro., G., Buffalo, N. Y. 
Ex-Cell-O Tool & Mfg. Co., Detroit, l\Iich. 
Fairchild Aviation Corp., New York, N. ,Y. 
Firestone Tire & Rubber Co., Akron 0. 
Fokker Aircraft Corp., Hasbrouck Heights, 

N. J. 
Folmer Clogg & Co., Lancaster, Pa. 
Dr. K. G. Frank (German Siemens I-Ialske 

Co.), New York, N. Y. 
Garrison Fire Detecting System, New York. 
General Airplanes Corp., Buffalo, N. Y. 
General Electric Co., Schenectady, N. Y. 
Goodrich Rubber Co., B. F., Akron, Ohio. 
Goodyear Tire & Rubber Co., Akron, Ohio. 
Gray Goose Airplanes, Inc., Chicago, Ill. 
Great Lakes Aircraft Corp., Cleveland, Ohio. 
Gulf Refining Co., Pittsburgh, Pa. 
Hall-Aluminum Aircraft Co., Buffalo, N. Y. 
Hamilton Aero. l\Hg. Co., Milwaukee, \Vis. 
Hamilton Metalplane Co., Milwaukee. \Vis. 
1-Iartol Refining Corp., New York, N. Y. 
Hartshorn Co., Stewart, New York, N. Y. 
Harwen Products Corp., New York, N. Y. 
Haskelite Mfg. Co., Chicago, Ill. 
Heywood Starter Corp., Detroit. 1\Iich. 
Huntington Aircraft Corp., Bridgeport, 

Conn. 
Industrial Bureau of Columbus, Columbus, 

Ohio. 
Inter-Allied Aeronautics, Inc., New York. 
lnterflash Signal Corp., New York, N. Y. 
International Nickel Co., New York, N. Y. 
Ireland Aircraft, Inc., Garden City, L. I. 
Irving Airchute Co .. Buffalo, N. Y. 
Johnson Airplane & Supply Co., Dayton, 

Ohio. 

Kelsey-Hayes \\'heel Corp., Jackson, l\lich. 
Kendall Refining Co., Bradford, l'a. 
Keystone Aircraft Corp., Bristol, l'a. 
\Va!ter Kidde & Co., Inc., l\ew York, ::\. Y. 
The Knoll Aircraft Corp., \Vichita, Kan. 
Kreider Reisner Aircraft Co., Hagerstown, 

:\I d. 
Joseph Kreutzer, Inc., Los :\ngeles, Calif. 
Leece N evillc Co., CJe,·cland, Ohio. 
Linde 1\ir Products Co., i\cw York, N. Y. 
Lockheed Aircraft Co., Los Angeles, Calii. 
Locning Aeronautical Engineering Corp., 

New York, N. Y. 
Ludington-l'hiladclphia Flying Scn·icc, Phil-

adelphia, !'a. 
:\fac\Vhyte Co., Kenosha, \\'io;. 
1\[anufacturcrs Aircraft Assn., New \"'ork. 
Hamilton l\!axwcl!, Inc., New York, X. Y. 
Mahoney-Ryan Aircraft Corp., Anglum 

(St. Louis County), ;\lo. 
JII eisel Press ]If fg. Co., Boston, :'If ass. 
Metal Aircraft Corp., Cincinnati, 0. 
Mono Aircraft, Inc., lllolinc, Ill. 
llloth Aircraft Corp., New York, N. Y. 
l\!oto-l\lcter Co., Inc., Long Island City. 
Murphy & Chapman, Xcw York, K. Y. 
Kational Air Transport, Inc., Chicago, I II. 
N. A. T. Flying Service, Chicago, Ill. 
Kational Aviation Corp., New York. 1\'. Y. 
National Carbide Sales Corp., New York. 
National Credit Office, Inc., Cleveland, Ohio. 
National Standard Parts Assn., Detroit, 

1\!ich. 
National Steel Products Co., Dayton, Ohio. 
Naturaline Co. of America, Tulsa, Okla. 
New York Rubber Co., New York, ::-.1. Y. 
New Standard Aircraft Corporation, Pater-

son. N. J. 
Nicholas-Beazley Airplane Co., Marshall, 

i\f o. 
Norma Hoffman Bearings Co., Stamford, 

Conn. 
Northwest Airways, Inc., St. Paul, Minn. 
Packard Electric Co., \Varren, Ohio. 
Packard l\!otor Car Co., Detroit, :\fich. 
Pan-American Airways, Inc., New York. 
Park Drop Forge Co., Cleveland, Ohio. 
Parks Aircraft, Inc .. St. Louis, Jllo. 
Parks Air Col!ege, Inc., St. Louis, Mo. 
Pennsylvania R. R. Co., Philadelphia, Pa. 
Perry Austin 1\Ifg. Co., Staten Island, 1\', Y. 
Pioneer Instrument Co., Brooklyn, N. Y. 
Pitcairn Aviation, Inc., Philadelphia, Pa. 
Popular Aviation, Chicago, Ill. 
Pratt & \Vhitney Aircraft Co., Hartfor<l, 

Conn. 
Prudden Aircraft Corp., San Diego, Calif. 
Pyle-N a tiona! Co., Chicago, Ill. 
Radiomarine Corporation, New York, N. Y. 
Rand l\!cNally & Co., Chicago, Ill. 
Rankin School of Flying, Portland, Ore. 
Reed Propeller Co., New York. N. Y. 
Richfield Oil Co., Los Angeles. Calif. 
The Robbins Co., Attleboro, :\[ass. 
Robertson Aircraft Corp., Anglum (St. 

Louis County), Mo. 
H. H. Robertson Co., Pittsburgh, Pa. 
Roebling's Sons Co., John A., Trenton, 

N. J. 
Rome \Vire Co., Rome, N. Y. 
The Russell Mfg. Co., New York, N. Y. 
Russell Parachute Co.. San Diego, Calif. 
Saginaw Airport Co., Saginaw, 1\Iich. 
Schlee-llrock Aircraft Corp., Detroit, 1\fich. 
Scintilla Magneto Co., Sidney, N. Y. 
B. Russell Shaw Co., Inc., St. Louis, Mo. 
Shell Oil Co., San Francisco, Cal. 
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Sikorsk}• :\[anufacturing Corp., College 
Pomt, L. I. 

Sin:morb .Bo'!rrlman Publishing Co., ~ew 
'\ ork, ~. "I'. 

The Simplex Aircraft Corp .• Defiance, Ohio. 
~. K. F. Industries, .Kew York, ~. Y. 
Spartan. Airc~aft Co., Inc., Tulsa, Okla. 
'~· G. Spauldmg & Bro., New York, l\. Y. 
~pc_rry Gy_rosco_Pe Co., Brooklyn, .K. Y. 
~(>htc!orf Elcctncal Co., .Kewark, N. J. 
~he Sportsman Pilot, Inc., l\"ew York. 
~tandard O.il Co. of ~ndiana, Chicago, Ill. 
~tandar•l 01l Co. of 1'. J,, .Kew York. 
Standard Oil Co. of X. Y., New York. 
Standard Steel Propeller Co., Pittsburgh, 

I' a. 
Stearman Aircraft Co., \Vichita Kansas. 
~Iinson Aircraft Corp., .Korthvllle, :Mich. 
~trombe~g :\[otqr Devices Co., Chicago, Ill. 
~ummertll Tubmg Co., Bridgeport, l'a. 
~uprcme P~opeller Co., \Vichita, Kan. 
~wallow A~rplane Co., \Vichita Kan<as 
The Swift. Aircraft Corp .. \Vici1ita. Ka~sas. 
Szekely A1rcraft Corp., Holland 1\Iich. 
:raylor In.strumcnt Companies, Rochester. 
fcxas A1r Transport, Inc., Fort \\'orth, 

Texas. 
The Texas. Co., New York, N. Y. 
Texas Pac1fic Coal & Oil Co., Fort \Vorth, 

Texas. 
Thomas-:\[orse Aircraft Corp., Ithaca, N. Y. 
Thompson Products, Inc., Cleveland, Ohio. 
T!mrstqn Cutt_ing Corp., l\"ew York, N. Y. 
T1de \\'ater 01l Sales Corp., New York. 
Titanine, Inc., Union, N. J. 
Transcontinental Air Transport, Inc., New 

York. N. Y. 
Transcontinental Airport of Toledo Inc., 

Toledo, Ohio. ' 
Tra,·el Air l\lfg. Co., \Vichita, Kansas. 
Tra\·elers Insurance Co., Hartford, Conn. 

Twining & Co., E. S., New York, ~. Y. 
l"nivcrsal Aviation Corporation, :\[inneap­

olis, :\[inn. 
U. S. Air Sen·ices, \\'ashington, D. C. 
U . .S. Aviation Underwriters, Inc., l\"ew 

York, N. Y. 
U. S. Hammered Piston Ring Co., Irving-

ton, N.Y. 
V. S. Rubber Co., ~ew York. 
Utica Chamber of Commerce, Utica, ~. Y. 
Vacuum Oil Co., .Kew York, .K. Y. 
Valentine & Co., .Kew York, !\". Y. 
Van Schaack Bros. Chemical \\'orks, Chi­

cago, Ill. 
Varney Aeroplanes, \\'alter T., San Fran· 

cisco, Calif. 
Velie )[otors Corp., )[olinc, Ill. 
Voice of the Sky, Inc., !\"ew York, ~- Y. 
Chance Vought Corp., Long Island City. 
\\'clch Aircraft Co., Orin, Anderson, Ind. 
\\'ellington Scars & Co., ~ew York, .K. Y. 
\\'estern Air Express, Inc., Los Angeles, 

Calif. 
\\'estern Electric Co., Inc., New York. 
\Vestern Flying l\lagazine, Los Angeles, 

Calif. 
\\'estinghouse Elec. & :\rfg. Co., South 

Bend, Ind. 
\\'estinghouse Lamp Co., New York, N. Y. 
\\'hite Dental l\lfg. Co., S. S., l\ew York. 
Clarence \Vhitman & Sons. Inc., New York. 
\Vhittclsey :\[fg. Co., Inc., Bridgeport, Conn. 
The \\'ichita Chamber of Commerce, \\"icb-

ita, Kansas. 
The \Vise Birds, Inc., Detroit, Mich. 
\Voh·erine Lubricants Co., New York, ~- Y. 
\Vood & Spencer Co .. Cleveland, 0. 
\Vright Aeronautical Corp., Paterson. N. J. 
\Vyman-Gordon Co., \Vorcester, :\lass. 
\Vyoming Airways Corp., Casper, \Vyo. 

Kesniel Acton. 
Porter H. Adams. 
Norman Allderdice. 
Andrew D. Althouse. 
A. Drew Arend. 

C. cleF. Chandler. 
John B. Chevalier. 
V. E. Clark. 

L. D. Gardner. 
Francis J. Geng. 
Hubert Girard. 
C. \\'. Gtose. 
Leopold Godowsky. 
Leo Godowsky, Jr. 
E. N. Gott. 

E. R. Armstrong. 
\V, E. Arthur. 
L. l\1. Atkinson. 
Charles J. Ball. 
H. Barber. 
J. Stewart Barney. 
J. B. Beadle. 
"David Beecroft. 
A. T. Bell. 
Luther K. Bell, 
P. A. Bernard, 
John Berry. 
Anson A. Bigelow. 
Bessie E. Bishop. 
A. lllack. 
Eleanor Bloomfield. 
Sumner N. Blossom. 
James Henry Boles. 
H. C. Boynton. 
S. S. Bradley. 
C. H. Briggs, M.D. 
Anton F. Br.otz, Sr. 
Charles B. Brown. 
C. Gordon Brown, 
H. A. Bruno. 
l\Irs. Geo. DeForest Brush. 
J. Lansing <;:allan. 
Harold Cammez. 
B. F. Castle, 
Clarence Chamberlin. 

N. \Y. Clements. 
A. B. Coffman. 
\\'alter A. Colman. 
C. H. Coh·in. 
Fred H. Colvin. 
Charlotte Cecil Cooley, 
Frank G. Coon. 
Henry 1\L Crane. 
Glenn H. Curtiss. 
Robert Cuse. 
Chester \V. Cuthell. 
Richard H. Depew. 
R. Henry Depew. 
\Villiam H. Dey. 
F. G. Diffin. 
Albert W. Dold. 
Joseph F. Dopgherty. 
\V. H. Dunnmg. 
Perley R. Eaton. 
Abraham Lionel Edis. 
H. F. Eggert. 
F. B. Erickson. 
J. A. Eubank. 
Edward S. Evans. 
Martha C. Evans. 
Sherman l\1. Fairchild. 
H. C. Ferguson. 
Harry L. Finch. 
Earl N. Findley. 
Robert Foote. 
William F. Frey. 

1 • William P. Gaffney. 

Frank 1\I. Granger. 
Herbert L. Gregory. 
Fred H. Grieme. 
J. J. Gunther-Mohr. 
Charles R. Hall. 
\V. L. Hamilton. 
Stedman Hanks. 
Clarence D. Hanscom. 
John Harding, Jr. 
Laura B. Harney. 
Lucy l\L Harrison. 
Brent Hart. 
H. R. Hart. 
S. A. Hartwell; Jr. 
Beckwith Havens. 
C. R. Hays. 
Lady James Heath. 
Spencer Heath. 
Stanley A. Hedberg. 
Andrew H. Heermance 
Cliff Henderson. · 
J, Edgar Hilgendorf. 
Thomas Hingsberg. 
F. \Vandy Hockaday. 
\V. Hodkinson, 
Addison C. Hoof. 
Bennett H. Horchler. 
Iskander Hourwich. 



George R. Houston. 
Jerome C. Hunsaker. 
G. S. Ireland. 
Henry Arnold Jencks. 
P. G. Johnson. 
1\L Magruder Jones. 
Harry Karcher. 
Victoria 1\I. Karp. 
W. \V. Kellett. 
Albert B. Kellogg. 
Cadwallader \V. Kelsey. 
Robert Kemp. 
Sherrill Kent. 
H. A. Kenyon. 
C. F. Kettering. 
C. Roy Keys. 
Prof. Alexander Klemin. 
Howard C. Knotts. 
John B. Kohler. 
llarold Kondolf. 
Andrew A. Kucher. 
Agnew E. Larsen. 
Charles L. Lawrance. 
Robert E. Lenton. 
\V. Lawrence LePage. 
F. J. Lisman. 
Albert P. Loening. 
Grover Loening. 
Floyd J. Logan. 
Philip R. Love. 
Hans Lubig. 
Ennis B. Mallette. 
\Villiam H. Mallon. 
Roscoe I. Markey. 
R. D. Marshall. 
C. H. Matthews, Jr. 
L. D. Matthews. 
William B. Mayo. 
J. S. McDonnell, Jr. 
Jos. H. McEvoy. 
Marie T. McGrath. 
Philip S. McLean. 
Stephen J. McMahon. 
George J. Meade. 
Arthur V. Briesen Menken 
A. C. 1\Ierriam. 
\Villiam E. Metzger. 
Danford Miller. 
Elam Miller. 
Stanley H. Miller. 
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\Vendel! P. Miller. 
Helen 1\L C. 1\fitchell. 
Rev. John R. 1\lorri.-sey. 
A. R. Mosler. 
Rosemary F. Mullen. 
Marcellus 1\I. 1\lurdock. 
\Vilbur Keely. 
R. B. C. ,1\"oorduyn. 
John F. O'Ryan. 
E. D. Osborn. 
Peter J. O'Toole. 
Haven B. Page. 
Albert F. Pardee. 
J. Brooks H. Parker. 
Charles Parker. 
Gus. A. Parsons. 
Philip H. Patchin. 
R. H. Patchin. 
Lyman S. Peck. 
Alexander A. Pe<ht. 
C. G. Peterson. 
Herman Pfenniger. 
Stephen H. Philbin. 
Ethel 1\I. Plumb. 
Charles T. Porter. 
Clarence 0. Prest. 
J. F. Prince. 
Alexander Procofieff-Sevcrsky. 
Albert S. Reed. · 
F. B. Rentschler. 
Victor A. Rickard. 
J. K. Robinson, Jr. 
Daniel Rochford. 
Beta Rothholz. 
Earl Rowland. 
Arthur C. Roy. 
Frank H. Russell. 
Roy E. Russell. 
R. Sanford Saltus. 
Herbert C. Sampter. 
Daniel deR. Scarritt. 
Edward Schildhauer. 
Howard A. Scholle. 
Otto Schontz. 
L. R. Seidell. 
Janet R. Sencer. 
L. S. Seymour. 
Owen A. Shannol1. 
D. 1\I. Sheaffer. 

L. V. Smith. 
\V. \V. Sowden. 
Roland H . .Spaulding. 
Lorillard Spencer. 
James D. Stein. 
S. P. Stevens. 
W. II. Stout. 
Paul J. Strobach. 
J. P. Tarbox. 
Robert G. Thach. 
!lora B. Thompson. 
Milton Tibbetts. 
G. 1'. Tirlmarsh. 
E. R. Tolfree. 
Fred A. Toombs. 
T. T. Trippe. 
I. 1\I. Uppercu. 
Halph Upson. 
G. \V. Vaughan. 
J. G. Vincent. 
Harry Visscring. 
Chance 1\L Vought. 
Henry \Vacker. 
Jas. A. Walsh. 
'Kenneth D. \\'alton. 
Roswell H. \\'arcl. 
C. W. \Vebster. 
James Mcll. \Vebster. 
Howard F. \Vehrle. 
Raymond \V. \Velclt. 
Gerritt \Veston. 
Georg<; S. \\'heat. 
John E. \Vhitheck. 
Ernest ]\[. \Vltite. 

"Reginald \V. Wltitney. 
John G. \Vhytlaw. 
George A. Wics, Jr. 
William Robt. Wilson. 
Benjamin F. \Vood. 
John Perry \Voorl. 
Duncan A. \Voodman. 
Henry Price \\'right. 
Orville Wright. 
Theodore P. \\'right. 
Benjamin F. \Vyatt. 
\V. C. Young. 
Jessie ·c. Young. 
\\'alter F. Zeidler. 
Paul G. Zimmermann. 
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Appelldix 

AERONAUTICAL EXPOSITIONS CORPORATION 
300 Madison Avenue, New York City 

Officers 
l'aul Hen<l<'r>on ...................•... Pre>irlent. 
S. ~1. Fai;rhilll. ........ : ............. Vice-Presi<knt. 
S. S. Bradley ......................... Vice-President and General :\lanager. 
C. II. Colvin .......•..............•... Trea~urer. 
H. F. Pitcairn .•................••.•.. ~ccretary. 
Owen Shannon .....•••.............•.. Assi,tant Secretary. 

Directors 
l'aul Hcnder><lll. 
S. :\[. Fairchild. 
Chance :\f. Vought. 
L. n. Valentine. 
C. H. Colvin. 
H. F. Pitcairn. 
S. S. Bradley. 

John F. O'Ryan. 
E. :-<. Gott. 
C. L. Lawrance. 
J. L. Callan. 
E .. \. Johnson. 
Geo. P. Tidmarsh. 
F. H. Russell. 

MANUFACTURERS' AIRCRAFT ASSOCIATION, Inc. 

300 Madison Avenue, New York, N. Y. 

Officers 
T'resi•lent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. H. Russell. 
Vice-President ............••............•...•••.... · .... G. L. l\[artin. 
Trca;;urer .......•.............................•.•...... C. L. Lawrance. 
Secretary ....•.....••...•.... : . ...............•......... C. 1\f. Vous:ht. 
General :\lanager and Assistant Trl!asurer ................. ~- S. Bradley. 

Directors 
F. H. Russell. 
G. L. l\[artin. 
C.. L. Lawrance. 
C. 1\f. Vought. 

G. P. Tidmarsh. 
A. J. Elias. 
Donald P•mgla~. 

Members 
.\eromarinc Plane & i\fotor Co., Keyport, 

N.J. 
Roeing Airplane Co., Seattle, \\'ash. 
Curtiss Aeroplane & Motor Co., Inc., Gar­

den City, N. Y. 
l'11•ti>< Engineering Corp., Garden City, 

N.Y. . 
Dayton \\'right Co., Dayton, Ohio. 
lloull:las Co .. Santa 1\fonica, Calii. 
G. Elia' & llro., Inc., Ruffalo. N. Y. 
Fisher Body Corp., Detroit, Mich. 
Gallandet Aircraft Corp., East Greenwi:h, 

R. I. 

L. \\'. F. Engineering Co., College Point, 
L.L 

(~lenn L. l\lartin Co .• Cleveland, Ohio. 
l'ackard l\Iotor Car Co., Detroit, 1\Iich. 
Sturtevant Aeroplane Co., Boston, Mass. 
Thomas-Morse Aircraft Corp., Ithaca. N. Y. 
Chance Vought Corp., Long Island Citv N y .. 
\V~st Virginia Aircraft Co., Wheeling. \\". 

Va. 
\\'right Aeronautical Corp, Paterson, N. J. 

Burgess Co., 1\farhlehead, )lass; Engel. Air~raft Corp., Niles, Ohi<,>; Springfield Air­
craft Corp., Springfield, ]\[ass.; St. Louts Atrcraft Corp., . St. Lotns, l\[o.; Standard 
Aircraft Corp., Elizabeth, N. J.; Standard Aero Corp., ~lat_nfield, N. J.; have ceased 
the manufacture of aircraft and withdrawn from the A.ssoctattOn. 

The Amended Cross-License Agreement of December 31, 1928 
THIS AGREE~IENT made this 31st day of December, 1928 .• between the l\IANUFAC· 

TURERS AIRCRAFT AssOCIA/ION, INC., a New York corporation (hereinafter called the "Com· 
pany") party of the first part, and each person, firm, corporation or association (herein­
after called the "Subscriber" or "Subscribers") as are a'!<\ shall become stockholders of 
the said "C!lmp:iny" in the manner. and under the condtttons provided in the By-Laws 
thereof (winch for the purpose of thts Agreement are made a part hereof), parties of the 
second part: 

'VHEREAS, an Agreement (hereinafter calle~ the original Cross-License Agreement) 
dated the 24th day of July, 1917, was entered mto between the "Company" and certain 
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"Subscribers," which Agreement was amended by a Supplemental Agreement dated the 
I 9th day of April, I 9 IS, between the same parties, and which Agreement was further 
amended by a second Supplemental Agreement dated the I 2th day of January, I9~3. 
between the san1e parties, and 

\VHEREAs, the parties hereto arc interested in the manufacture, sale and usc of air­
planes, as hereinafter defined, and desire to promote and develop the industry in which 
they are engaged, and to encourage and advance the art app1icahlc thereto; and 

\VHEREAS, the said development and advancement, prior to the execution of the original 
Cross-License Agreement was not capable of complete accomplishment because of tht..~ 
existence of certain United States patents claimed to he basic in their nature, upon which 
suits have been brought, or threatener!, for alleged infringement and for the collection of 
royalties and damages in connection therewith; and 

\VuEHEAS, it is desired to prevent and avoid such litigations or threatener! litigations 
in the future and to give to all of the "Subscribers" the right to manufacture, sell and 
use airplanes embodying the inventions of each of the "Subscribers" and to that end it 
is desired that licenses he granted as herein expressed; and 

\VnEREAS, on account of conditions which did not exist and which were not antiCI­
pated at the date of execution of said original Cross-Licen"e Agreement, nor at the date 
of execution of the Supplemental Agreements of April I9, I9I8, and January I-·. I92J, 
respectively, and in an effort to better ser,-e the art and industry as they now exist. it is 
desired to further tnodify and amend said original Cross-License Agreement as hereinafter 
set forth: 

Now, THEREFORE, THIS AGREEMENT \YITNESSETH: That for and in consideration of 
the premises, covenants and conditions herein containerl, anrl other good and valttahlc con­
siderations moving between the "Company" and each of the "Subscribers'' hereto, and 
between the "Subscribers" themselves: 

IT Is CoVENANTED AND AGREED: That the sairl original Cross-License Agreement as 
amended by the Supplemental Agreement< of April 19, I9I8, and January I~,.J9~3. any­
thing therein contained to the contrary notwithstanding, shall from December 3ISt, IQo8, 
which is fixed as the date of execution of this Agreement, be modified and amended to 
read henceforth as follows: 

I. Definitions 

The word "Airplane" as used in this agreement shall he understood to mean any form 
of heavier-than-air craft, using wing surfaces for sustaining it, and to include such indirect 
power plant appurtenances as radiators, oil-coolers, fuel anrl oil tanks, and motor control:;: 
hut not to include the engine and such engine acce~sories as propellers, propeller hubs, 
super-chargers, starters, magnetos, mufficrs, carburetors anrl reduction gears. 

The words "Airplane patent," as used in this agreement, shall be understood to mean 
any patent covering inventions for or capahle of use in or in connection with airplane~. 
including such indirect power plant appurtenances as radiators, oil-coolers, fuel and oil 
tanks, and motor controls; but not including the engine and such engine accessories as 
propellers, prope11er hubs, super-chargers. starters, magnetos, mufflers, carburetors and 
reduction gears. . 

The words "selling price," as used in this agreement, shall be understood to mean the 
manufacturer's regular selling price of an airplane, completely equipped according to con­
tract, if and when delivered under formal written contract, or in the absence of such 
contract, a completely equipped airplane ready to operate, as above defined, minus the 
then prevailing selling pnce of the engine and such engine accessories as propellers, pro­
peller hubs, super-chargers, starters, magnetos, mufflers, carburetors. and reduction gears, 
irrespective of any and all discounts and rebates of whatsoever character. 

II. Licenses and Powers Granted 

The "Subscribers" grant, agree to grant and cause to he granted to each other, licenses 
to make, use and sell airplanes.--under all airplane patents of the United States now or 
hereafter owned or controlled by them or any of them, or by any firm, corporation or 
association owned or controlled hy them or under which they or any of them, or any 
such firm, corporation or association, have or shall have the right to grant licenses-in 
and throughout the United States, its territories and dependencies, for use therein or 
abroad, except that no rights, express or implied, are hereby granted under any foreign 
patents, nor shall said rights or the license herein provided for, apply to or include the 
use of said patents in their application to other than airplanes. 

All licenses provided for herein shall run to the full end of the term of the letters 
patent under which the license is or is to be granted and shall be personal, indi,·isible, 
non-assignable and irrevocable, except for the causes and in the manner hereinafter stated. 

The "Subscribers" hereby designate, constitute and appoint the "Company" (and the 
"Company" hereby accepts the appointment) as their true, sufficient and lawful agent and 
attorney in fact, for them and in their respective names, to make and execute licenses in 
writing in the form hereto annexed, and to deliver the same to those of the "Subscribers" 
who, at the time, are stockholders of the "Company" not in default hereunder and \vho 
shall have executed an agreement in writing of like tenor to this; and to enforce said 
licenses and any and all other obligations (including the obligation to make payments) 
of the "Subscribers" under this Agreement and the "Subscribers" hereby give and grant 
unto said "Company" as fu11, complete and an1ple power and authority in the prctnises as 
the "Subscribers" themselves now have and possess. 

The .,Subscribers" hereby designate, constitute and appoint the "Company" (and the 
"Company" hereby accepts the appointment) as their true, sufficient and lawful agent and 
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attorney in fact, for them in their respective names, to make and execute licenses to the 
Government of the Cnited States and/or the various branches bureaus and departments 
thereof, for the usc by the Government and/~r the various bra'nches, bureaus and depart­
t~tcnts thereof of the pat<!nts covered by tins .'\greemcnt, upon the a~treement by th<" 
(,overnment of the Umted States and/or the vanous branches, bureaus and departmen•s 
thereof, to pay to the. "Company" the rates of royalty fixe_d in Paragraph YII hereof, and 
to demand and recctve of the Government of the Umted States and/or the various 
hr!'nchcs, bureaus and depar.tments thereof, royalties due the "Company" and to give the 
>atd Go,·ernmcnt of the Umted States and/or the various branches, bureaus and depart­
!nents thereof, receipts for royalties so collected, and to disburse the royalties so received 
m the same manner as the "Company" is herein authorized to disburse the royalties 
n:ceh•cd by it from the "Subscribers" hereto. 

All licenses provided for herein, when made, executed and delh-ered in accordance 
with the provisions hereof, shall have the same force and diect as if they had been exe­
cuted and dclh·ered by the "Subscribers" themselves. 

Ill. Covenants of Further Assurance 

(a) Each "Subscriber" now or hereafter, ha,·ing rights under any United States air­
plane patent or invention, of such character that it has legal right and power to procure 
the grant of rights thereunder to others, but is not itself empowered to grant such rights, 
covenants to procure the execution of such further instrument as may be necessary to 
empower the "Company" to grant rights under such patent, or with reference to such 
invention, to the extent and in the manner herein provided. 

tb) Each "Subscriber" covenants that it will not contract for or obtain any rights 
under any such patent or invention in such manner that its owner would be prevented 
from granting to other "Subscribers" hereto similar rights on the same terms unless the 
"Subscriber" obtains, at the same time, the further privilege to grant rights under said 
patent or said invention, whereby the same may and will be brought under the oper,.tion 
of this instrument. 

IV. Covenants Against Other Licenses 

Each "Subscriber" co,·enants that it has not heretofore and will not hereafter entet 
into any contract or arrangement, whereby its privileges under United States airplane 
patents, issued or to be issued,. inventions and rights, owned or controlled by it. have 
been or shall be diminished or surrendered so as to exclude or restrict the operation of 
this instrument in respect thereto. Each "Subscriber" further covenants that it will not 
grant licenses under any such patents for use in airplanes, with reference to which it is 
receiving royalties hereunder, to any other person, firm or corporation on more favorable. 
or lower terms of royalty, than those herein provided, or which may become more favorable 
or lower during the term of such license. 

V. After Acquired Patents 

\\'hen a "Subscriber" shall hereafter acquire a United States airplane patent, or any 
right thereunder, he shall be entitled to compensation for the use thereof if the patent or 
patent right covers an invention which secures the performance of a function not before 
known to the art or constitutes :; n adaptation for the first time to a commercial use of an 
im-cntion known to the industry to be desirable of use but not used bct.mse of lack of 
adaptation, or is otherwise of striking character or constitutes a radical departure from 
previous practice or if either the price paid ther~for or t~e amount expt tded in develop­
ing the same is ;uch as to justify such comp.~nsatlon, _prov!ded tha,t .at the time said patent 
or patent right is reported to the "Company as rcqmred m subdtvlston (b) of Paragraph 
VI, the "Subscriber" claims such compensation and states the grounds on which such 
claim is ba~ed. Such report a!'d claim~ shall be subr!'itted to a Bo~rd of Arbitration to 
lw selected m the manner provtded for m Paragraph XIV hereof, winch Board shall deter­
mine whether such compensation shall be paid, and if so, the total amount thereof and 
the rate of royalty, or other payments winch. shall be paid .(toward such compensation) 
by each "Subscriber" upon the issuance of a hcen~e under satd patent and the usc ~Y any 
"Subscriber" of the subject matter covered by satd pa_tent, _and shall also fi?< the trme or 
times w!ten said royalties or other amounts shall be paul. Ltcens;,s shall be,tSS!te~ to e_ach 
"Subscnber" as a matter of course, through the offices. of _the <:;ompany wttlnn tlnrty 
days (30 days) after the rendition by such ll<_>ard of Arbtt_rat!On. of tis final.report, wheth_cr 
or not compensation, under such after acqutred patent, IS or 1s not reqmred to be ·patd. 

VI. Reports to the "Company" 

The following reports in writing shall be rendered to the "Company" by each "Sub­
scriber" at the time or times hereinafter set forth: 

(a) At the time of the execution _of thi~ Agreement ea~h "S'!bscriber" shall report 
all United States airplane patents and mvenltons together '':tth sertal numbers and filing 
dates of all pending applications for su~h patents a'!d .all nghts under such patents and 
inventions then owned or controlled by 1t, but no omtss1on from such report shall exclude 
the patent, application or right so omitte4 .f~om the op~ration <_>f t~is Agreement. 

(b) "Within thirty days after .the acqmsttt~n by ~my Subscrtber' of _any U'!ited States 
patent (other than patents to be tssued upon myenltons now owned by tt) or rtght within 
the scope of this Agreement, each such "Subscnber" shall report such acquisition together 
with all the facts known to it as to such patent or right and its manner of acquisition. 
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If such "Subscriber" claims that additional compensation should be paid to it for licens,•;; 
under such patent or right, it shall so claim in its report. 

(c) On the 1oth days of January, April, July and October, in each year, each "Sub­
scriber" shall report the number of airplanes (with or without engines) sold ancl dl·livl·n:d 
by it, together with the names of the purchasers, the selling price of each airplane, ancl 
the dates of delivery, or the number of ::lirplancs put into usc for other than experimental 
or de,·elopment purposes, and the number of airplanes (with or without engines) shipped 
out of the United States, during the preceding three calendar months. 

(rl) Each License to other than "Subscribers" as provide<! in Paragraph IV hereof. 
shall be reported within thirty days after its delivery. 

(e) Each suit instituted against infringe•·s of the patents licensed hereunder shall be 
reported in a reasonable time. 

The first report under sub-dh•ision (c) hereof shall he made hy <'ach "Sub;cribcr" 
on the tenth day of January. April, July or October first occurring after it has becomc a 
"Subscriber" hereto and shall cover the period from JJecemher 31, 1928, to the first •lay 
of the month 111 which the report is due. 

Each of the "Subscribers" hereto shall keep separate books of account showing all 
husiness done under or subject to the operation of this Agreement. The "Company" may 
at any time have a New York Certified Public Accountant to he tle;;ignall'd by it, a1111it 
such books of account of the "Subscribers" together with such other account::- as the 
accountant may deem necessary, in order to ,·crify or correct the n·port herein providl·d 
for, and the "Cotnpany" shall have such audit tnade when any "Subscriber" so ch·man<b. 
Such audit, however, shall be limited to ascert.~ining whether the reports h<!rdn prodde•l 
for arc properly made and to correcting the same, if n~ccssit}" for correction ~hall appear. 
No information obtained from any such audit shall be reported by the accountant or gin·n 
to any of the parties hereto, except as it directly applies to the reports ret)uired by thi;; 
Agreement. 

VII. Payments to the "Company" 

Each "Subscriber" agrees to pay into the treasury of the "Company" on the wth 
days of January, April, July and October in each year the following sums of money, to wit: 

(a) On each airplane, with or without engine, required to be i·eported as pro\·ided. in 
sub-division (c) of Paragraph VI hereof, the sum of two per cent (~'7() of the selling 
price of such airplane, with a maximum of Two Hunclrecl llollars ($200) on any one air­
plane regardless of its cost or selling price until such time as the Curtbs Airplane & 
Motor Company, Inc., shall have been paid the aggregate sums pro\•iclcd for in Paragraph 
VIII hereof, or until United States Patent No. 1,2o3,550 issued October 31, 1916, shall 
have expired. ., 

(b) On each airplane, with or without engine, re<)uirecl to be reporkd as provided 
for in sub-division (c) of Paragraph VI hereof, such sum not to excced one·<)Uarter of 
one per cent of the selling price of such airplane, but in no case to exceed twenty-five 
dollars ($2s.oo) per airplane, as the Board of Directors of the "Company" may, from time 
to time, fix and determme as payable after October 31, 1933, or after the ahO\·e mentioned 
aggregate sums shall have been paid to the Curtiss Airplane & Motor Company, Inc. 

(c) Such amount or amounts as the Board· of Arbitration may specify as ;;pecial com­
pensation for after acquired patents as provided in Paragraph V hereof, and required to 
he reported in sub-division (b) of Parag:raph VI. 

(d) All royalties received under Licenses referred to in sub-division (d) of Para­
graph VI. 

(e) All monies received as the result of suits reported under suh-clivision (e) of Para­
graph VI less deductions for actual cost to the Subscriber of such suit. 

Each "Subscriber" who shall become a party hereto after the thirty-first day of 
December, 1928 shall on the 1oth days of January, April, July or October next there­
after occurring pay to the "Company" those amounts which it would have been obliged 
to pay in accordance with the. foregoing if it had been a "Suhscriber" on December 31, 
1928. 

Monies paid into the treasury of the "Company" pursuant to any provisions hereof 
shall not be or constitute or be deemed to be or constitute the assets, property or profit" 
of said "Company" hut shall be received and disbursed by it as the agent and the attorney 
in fact of the "Subscriber" in the manner and for the purposes herein mentioned. 

VIII. Payments by the "Company" 

Out of the monies paid into the treasury of the "Company" pursuant to the provisiOn• 
hereof and of the predecessor agreements hereinabove mentioned, the following payment>< 
shall be made by the Company on the 2oth days of January, April, July and October in 
each year, to wit: 

(a) To the Curtiss Aeroplane & Motor Company, Inc., eighty-seven and one-half 
percent (870 o/o) of all sums received on account of each of said airplanes with reference 
to which payments have been or shall be made in accordance with sub-divisions (a) and (d) 
of Paragraph VII hereof, until the payments so made to Curtiss Airplane & 1\Iotor Com­
pany, Inc., under the original Cross-License Agreement, when increased by the payment>< 
made after the execution of this Amended Agreement, shall aggregate the sum of Two 
Million Dollars ($2,ooo,ooo) or until the United States Patent No. 1,203,550 issued Octo­
ber 31, 1916, shall have expired, when all payments to it hereunder shall cease, except 
as hereinafter provided. 

(b) To each of the "Subscribers" entitled thereto such amounts as may have been 
paid to the "Company" with relatiun to the use of after acquired patents in accordance 
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w ith s ub-divi s ion (c) of P a ragraph II , s ubj ect to the r ese rvation in s ub -divi s ion (a) of 
Pa ragrap h IX. 

(c). To an y " ubsc ribc r" who sha ll !tave gr~ nt ed li censes to oth e r than subscrib e r< 
a provtd e d 111 Parag raph I\. th e roya. ltt es rccen·ed nn~ e r _such li censes whi ch are ll;t 
requ ired fo r paymen ts pro ,,·ided fo r in sub -cli,·is ionX(a) of tlu s Pa rag rap h VIII , subj ect to 
the r esc n ·a u o n of s ub -d i,·is io n (b) o f Pa ragraph L . 

IX. Moneys Retained by the Company 

(a ) ?-"h e) "Compan y': may re t:l in and use , fo r th e purposes se t forth in sub-divis ion 
(c) of tin s _laragraph ,fX up to t we l\·e :111 d on e-half pe r cent ( 12)/,o/, ) o f such amounts as 
ma y be patd . to the . Compan y" w uh rela tt on !O th e use of afte r acquired paten ts in 
accordance wuh s ub-d tvt ton (c) of Parag ra ph JI. 

(b) The " Compa!1y'' may re ta in a nd use fo r ,th e purposes se t fo rth in s ub-divi sion (c) 
o f tin s Parag raph I,::'· up to twelve and o ne-ha lt pe~ cent ( t_2!/z ) of th at part of a ny 
amoun t_ p:ud to !h ~. Company'' on account of dtrect hcenses gwen and reported in accord­
a nce 'nth s ub -d l\•ts ton (d) of Paragraph 1 . . . 

(c~ _Out o f th ~ balance of sa id mon ~ ys p:ud tnt o the trea ury _of th e "Company" under 
su b-dtv ts ton _( a )_ ot J>aragraph VII o f tin s Agrce t))ent , a nd• ,',10t patd ou t by th e "Company" 
u nder s u~-d t 'v"1S t o n. ( a) of P aragr:tph VIII , th e Company _may retain and use s uffici ent 
to coyer tt s op .. e ra!tn g e xpe nses :.nd to crea te uch fund as, tn th e judg ment of th e Board 
of Otrec~o rs o t sa td '!Compan y'' s ha ll be necessary and prope r for th e l urth e r deve lopment 
o f th e a trpla ne a rt and indus t ry. a nd the purchase o f pa tents and ri ghts fo r th e benefit 
of th e "Subscribe t·s" he re to. · 

X. Disposition of Surplus 

If, after. makin g th e payme nt ~ and . r e~e rvati o n s he re in prov id ed, . fo r, any surplus or 
balance ret:nat!lS out o f th e fund s so p~ td tnt o !he tr eas ~try of th e 'Co mpany" th e same 
s hall be dt s tnbute d by th e "Co mpany ' f rom t_tm e to tt!"n e, amo t~ g th ose "Subscnbers" 
wh o ~t ay~ contributed to said moneys, in proportt on to the tr rcsper:tn· e contributi ons under 
s ub-dtvt s ton s (a ) a nd (b) of P a ra g raph \II other than those r eq lllred for payments under 
thi s Parag raph X. 

XI. Breach of Agreement 

In th e eve nt that any "Subscribe r" is claimed by t~t e " Cc:nnpany'' or any other "Sub­
scriber" to be in default in th e pe rformance of ~ny. o f tt ~ ~bhgatio n s he reun de r. and such 
claimed de fault continues aft e r thirty days ' n ottce tn wr~tln~. by th e "Company" or any 
"S ubsc rib e r " claimit_tg th e defa ult , th en th e Board of Arbttrat tO n , l! ereinafter p rovided fo r , 
shall dete rmine whethe r the re has bee n uch spectfi ed default and tf such de faul t is found 
to ex ist , shall fix th e time within which it must be repatred , and sha ll assess such damages 
and impose upon th e "Subscrib er" in de faul t such oq1er req utrcment s ( including- the for­
feiture of it s s tock and li cense ) as ma y see m to th e sa td Boa rd of Arbitration to be proper 
unde r th e circumstances. E3ch "S ubscrib er" co,re nant s and a~rees th at it will pay such 
damages and comply with such requiremen ts as may be specified by the sa id Board of 
Arbitration. · 1 "C 

Nothing contained in thi s pa ragra ph shall depnve t te ?mpany" of the power to 
make, execute and de li ve r li censes unde r ~h e pate:;ts or P.ate 1~ ~ n ghts own ed and controll ed 
by an y de faulting "Subscrib er" or to wht ch th e Subscn~e r may be entitl ed at th e tim e 
to cease to be a s tockh old e r or "Subscr iber," no_r depn\'C ot.her than de faulting "Sub­
sc ribers" of any right which they may have r ece tved to th e use o f the sa id patents or 
pate nt right s. 

XII. Withdrawal From Agreement 

Any "Subscriber" ma y w·ithdraw fr~ll'!l thi s .•\gr~~ment at .a ny tin~ e a ft er _one (r) yea r 
a ft e r executing and deli ve ring it, pro\·td mg _that wntten nt?t1 ce of tt s e lectt on to do so 
shall be given to the "Company" at leas t tlnrty ( 3o) clays Ill _a dvance of th e date when 
the n ext quarterly report is required t o be fil ed under sub -dtvl ston (c) of P aragraph VI 
hereof and on fulfilling a ll of its ob lt f;at tons up to t}~ e dat_e . of ~;tch wtthdrawal,. but. n o 
withdrawal shall r eli eve the other pa rtt es and other . S ubsc nb~rs f rom th etr obltgatwn s 
to each ?11ter he reund er, no t· deprive th e m ?.f th etr_.ngh,t;s acq u~_red ,~tnder th e. patents ~nd 
patent nghts own ed or controlled by t he '"tltdraw tn~ S ub sc ~ tb e: at th e tune of wtth­
dra wal, all of said patents a nd patent n ghts reman:mg unde t thts Ag reement, but such 
withdrawing "Subscriber" sha ll cease to have any n_ghts undet the patents of the other 
"Subscribers" hereto, or an y othe r n ght under tin s Agree ment , from and aft er such 
withdrawal. 

XIII. Repurchase of Stock 

In the event of th e dea th o f any pe rson 'yho is a stockholde_r in the "Company" or 
in the event of the di ssolution of an y_ corporatiOn or firm whtch ts a stockholder therein , 
or in the event of the bankntl>tcy or m sol ve ncy of any such stockholders, or Ill the event 
o f withdrawal under Parag raph ~}- I her~of , ~~le "Comp?ny" shall have th e right to pur­
chase for the benefit of the othe r Subs~nb~ rs . the s tock held by such person, firm or cor­
po rati on a t a sum not to exceed th e ch stnbuttve share. or sha r es of such s tockholder in 
the funds held by th e " Co mpany" and th e hcense or hcenses tssued to such stockh older 
shall be surrendered to th e "Company" and ca nce ll ed. 
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XIV. Arbitration of Claims and Disputes 

In case of any dispute or controversy between the "Subscribers" lu:reto. or between 
the "Subscribers" and the "Company" or in case of a claim by a "Subscriber" ior 
special compensation for license under patents or rights hereafter acquired by it, or in 
case of breach of this Agreement. the said dispute, contro\"ersy, claim or breach shall, 
within thirty days after a "Subscriber" or "Subscribers" shall ha,•e given notice in writing 
to the ucompany" or the "Cornpany" shall have given notice in writing to the "Suba 
scribers" hereof, be referred to a board of disinterested arbitrators consisting of three 
persons, for determination. 

In the case of a claim for special comrensation, one member of such Board of Arbitra­
tion shall be appointed by the Board o Directors of the "Company," another by the 
"Subscriber" making the claim and the third by the other two arbitrators. 

In the case of any dispute between the "Company" and a "Subscriber" or "Sub­
scribers" one member of the Board of Arbitration shall be appointed by the Board of 
Directors of the "Company," another by the "Subscriber" (or if more than one ".Sub­
scriber" is involved in the same dispute, then by a majority of those so invol\"ed) and 
the third by the other two arbitrators. 

In case of a breach of this Agreement asserted by the "Company" or a "Subscriber" 
against another "Subscriber," one member of the Board of Arbitration shall be appointed 
by the Board of Directors of the "Company" another by the "Subscriber" against whom 
the assertion of breach is made and the third by the other two arbitrators. 

If either the Board of Directors or the "Subscribers" fail to appoint a member of 
the Board of Arbitration within the time specified the other party or parties may appoint 
such member or fill such vacancy. 

The decision of a majority of the members of said Board upon all matters submitted 
to them for adjudication shall be final and binding upon all the parties hereto. 

XV. Release to "Subscribers" 

The "Subscribers" hereby waive and release any and all claims which they or any 
of them may have had against each other for damages and profits on account of ;.n:v 
infringement or alleged infringement prior to December 31, 1928, of any patent included 
within this instrument in the manufacture, sale or use of airplanes. 

XVI. Binding Upon Parties, Controlled Companies, Legal Representatives, Etc. 

This Agreement is binding upon the parties hereto and their several successors, legal 
representatives and assigns, but shall inure to the benefit of only their several successors 
in business. Each "Subscriber" agrees tnat all persons, firms and corporations now or 
hereafter controlled by it and engaged in the manufacture of airplanes, or owning or con­
trolling United States airplane patents, shall be caused to execute this Agreement. 

XVII. Execution of Agreement 

Nothing herein contained shall he construed to relieve either the "Company" or any 
"Subscriber" hereto of any act or obligation to be performed or any duty to be fulfilled 
under the terms and conditions of the original Cross-License Agreement as amended April 
19, 1918, and January 12, 1923, respectively, which act, obligation or duty, as and of 
December 31, 1928, shall remain at such time unperformed or unfulfilled. 

This Agreement may he executed by the "Subscriber" in any number of counterparts, 
but when so executed shall constitute hut one and the same A~:reement, and shall be as 
binding. and of the same force and effect as if all the "Subscribers" had executed but 
one and the same instrument, and as if all executions had been dated December 31, 1928, 
which date shall be the date on which this Agreement becomes effective. 

This Agreement of December 31, 1928, amending the original Cross-License Agree­
ment of July 24, 1917, in turn amended by the Supplemental Agreements of 1918 and 
January 12, 1923, respectively, shall, for convenience, be referred to as 

"THE AMENDED CROSS-LICENSE AGREEMENT OF DECEMBER 31, 1928." 
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NATIONAL AERONAUTIC ASSOCIATION OF U. S. A., INC. 
N a tional Headquarters, 910 Seventeenth St. N. W., Washington, D . C. 

The H. c: prcsc nt:t.ti ve in . S . A . of th e F CclC ra ti on A~ron :1 u t i q u e lnte rn a ti ona le 

~:;}~:i~J;~~-~~~·,-:~-~·.:···.:· .. ·.:·:·:·~·~·.:·.: ·:. ·:.·.·.:·~ ·. ·~·-:·.:·~· : · .. ·.:· .. · .. ·~ ·.:·.: ·.:·.: ·.: · .. ·.:·.·· .. ·.: ·.····.:~··.··.: ·:·.:,;~~>rt~~~~I~J 
Frede n ck R. N t:e ly ..... . ..... . . . . . .... . . . . . ..... . .. . . . ... . . . Ge n e r a l !\_lanage r 

Governors -at-Large 

On·ill e Wri ght 
Godfrey L. a bot G lenn L. M a rtin 
Port e r A da ms J. Carroll Co n e 

Governors 

J a mes .A . l\I e iss ne r . ...... . . . ......... A la. 
C la u de C. R a msay .. ..... ... . . ... . . A laska 
J. P a rk e r Van Zandt. ... .. . ... ..... . A ri z. 
F e li x G . S ma rt, Jr ..... . ..... . .. : . .. . Ark. 
D . E. i\ !cDan e ld ..... . .. . . ..... • .. . . Ca lif. 
T. Do n Alex a nd e r ... . .. . ... . .. . ..... Co lo. 
t... S . H o rn e r ..... . ..... . .... .. .. . . Conn . 
H enr y B . du Po nt. ... . .. .' . .. . ...... DeJa . 
Geo . \ V. L ew is .... . .. . .......... .. . D. C. 
Hend e rson H a llma n ... . . . ............. Ga. 
W a lte r F . Dillingha m .............. H a waii 
Cy ril {;. Th ompso n . ...... . .... .. . . .. Idaho 
\ Villi a m G . H e rron ........... . ... . ... Ill. 
Ric ha rd F. Ta ylor .......... . . .. . . ... Ind. 
Geo rge Ya tes .. . ....... .. .. . .. , . , . . .. Iowa 
A . E. i\f c rri a m ....... . . . .. .. ....... . Kan. 
A . H. Bowman ..... . ..... . .... . ... ... Ky. 
J ohn L. H enning ...... .. .... . . . ...... La. 
\V . H. Ga nn ett ... . .......... . .. . ..... Me. 
T empl e N. J oyce ....... ..... ... . .. . .. M el. 
Th eo . G. H olcomb e . . ... .. .. . .. . . ... i\hss . 
Ray Coo pe r . .. ..... . ..•............ M.ich. 

Edwa rd T. Cha pma n , Jr .......... . .. Minn. 
Mo rga n i\ L Fer rell . . ... .... . .... ... . Mt ss. 
H a rry Block ....... . . . .. .. .. . ... . .... Mo. 
Loy J. i\Iolumb)• ........ .• .. . .. . ... . Mont. 
Go uld D ietz ......... . ... . .. . ....... Nebr. 
Robert S. F ogg . .... . ... , . . . . .. . .... N. H. 
C ha rl es L. Lawrence ..... . . . .•... . . . N. J. 
Edwin B . L yo n ...........•• .... .. . N. i\ L 
H. Ralph Badger . . .. . . . ....... . . . .. N. Y. 
Ll oyd 0. Yost. . . . . ..... . ... . ... . .. N . C. 
Floyd J. L ogan .. . .. . ..... ..... ..... . O hio 
i\1 . H . K otzebue ........ . ... . . . ... . . Okla . 
L aw rence Therkl eso n .....•..... ... ... Ore. 
C . T. Ludington ... .. . . ... ... . . . . .. . .. Pa . 
E llio tt S prings ...... . .. . ...• • •.. .. .. S. C. 
H enr y \~1 . Harms ....... .• . .. ... . ... S . D. 
Robert B. Snowden , Jr. ...... . ...... T enn . 
\\. F. Long .. .. . . ...... . . .. . ... .... T exas 
Thomas Carroll. ... . ...... . . ... .. . .... V a . 
Thomas D. Stimson . . . . .... .. ... . .. \Va sh. 
Thos. F. H a milt on . . ... . ....... . . . . . . \Vi s. 
Geo rge \V. Scal es .. . .. . .. .. .. ....... W yo . 

Ccntest Committee 

O r vill e \~1 right, Cha irman 
Ca rl F. S cho r y , 

Porte r Adams 
Ray Coope r 
F. P. Lahm 
A. B . Lambe rt 
L este r J. Maitland 

Geo. \V. Lewi s , V ice-C ha irm a n 
S ecreta ry 

Gl e nn L. i\f a rtin 
J. Robert i\Ioulthrop 
Iohn H. T owers 
E dwa rd P. \~iarn e r 
Cla r en ce M . Young 

Chairn1a~ of Other Committees- Executive, P orter Adam s : Fin:1.nce , Godfrey L. 
C J bo t ; F or e1g n Re lat ion s, S idn ey B. Veit; Cont es t, Or vill e vVright; L eg isla ti ve, M j . 
Talbot Freeman; M embership , Maj . Ge ne ral J. E. Fech et ; P ublicit y , Col. C. de F. 
Ch:llldl e r; Hono ra r y M e mbershi p , Go ve rnor J. R. Trumbull; Publica tion s, H. R - h h 
r ad(!"e r ; A n·ways and Landing Fields , 1-[arold F. Pitcairn; Civic Organization , Thea . 
G. H olcombe. 

The Policy of the · National Aeronautic Association 
Co nt ests o f the alr a r e in most r espec ts s imila r t" o cont est s betwee n man-ope rated 

ma c hin es on th~ ground. Un scrupulous promote r s and over-enthusiastic local ma nage rs 
deve lop a ir m ee ts e ithe r for personal gain or to bring attention on tll"e ir community or 
th~ough sheer d elight in. developing and managing contests. T!IOse promotio~1 s for per sona l 
gam do not fa1! to provide the stipulated pnzes through over sight, for tlus. IS part of th_e•r 
well laid plan s . However, th e in exp eri enced local con~nntt ees aiJow their meets to. ta ll 
into tht s pltght because such det::tils have no t b ee n con std ered. 1\1any event s cause ch ssat­
is fa ction and distrust. rather than enthus iasm and anticipati on of future event s, simply 
beca u se the program · and all of its details have not been fully developed at the ve r y 
beginning and carefully followed througho~1t the m eet. . . . 

To overcome thi s situa tion th e Natwnal A er onautic Assoctatwn has assumed th e 
r es ponsibility of sanctioning m eets un9er tl~ e _rul es of th e Federation_ Aeronautique Inter­
nati onale and has de vised a system wluch wtll tn sure th e proper handhng of any sanctioned 
tnee t. . 

A s tandard sa nction application form t s now in printed form, which application 
r equires the complia nc e with the a cce pted rul es. th e deposit of all prize mon ey in a ba nk 
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or trust cornpany, a certification of the course hy a ci\"il engineer, a full outline of all 
details and an announced progratn of events with the ntunhcr of C\·ent:-, sch<.:duk• of prize:-., 
entrance requirements, closing elates, fees, tnethod of starting, timing, ruiL·.s of ract', 
protests, pilots' n1ccting :uHI when the prizes will he aw:~rckd-all in accordance with 
Chapter IV, F. A. 1. Reg-ulations. After provisions have been satisfactorily fultillccl. the 
'1\T •. A. A. issues a sanction certificate. 

Events Sanctioned by N. A. A. in 1928 
r. April 2 •••••••••••••••••••••••••••••••••••• Kansas Air Tour, frotn \Vichita, Kan. 
z. l\lay 19 .•...••.••.•••••...••..•••. Curtiss }.Iarine Trophy Haec, \\',"hington, ll. C. 
3· l\fay 30 .................................... l\ ational Balloon Race, l'ittshurgh, I 'a. 
4· June 29·30 ..................... Stout and l\lulvihill ~lode! Contests, lletroit, Mich. 
5· June 3o·July 2i'L ••••....•.•••....•.• :\'ational Air Tour started from Detroit, ~lich. 
6. June 30 ..................................... Gonion Bennett Race, ]lctroit. ~lich. 
7. Aug. ro-12 ............................••........ Colorado Springs, Colo .. ,\ir ~let"! 
8. Sept. 3 ............................................... Altoona, J>a., Balloon Race 
9· Sept. 8-16 ..................... :'\ational Air Races, ~lines Field. Los Angeles, Cal. 

ro. Sept. ..!0-22 •••••• ••••••••••••••••••••••••••••••••• Los Angeles-Cincinnati Air Ua.ct• 
r i. Sept. 29 ..•..........................••• Idaho Air Races and Cir_cus. Hoist:, Idaho 
12. Oct. 6 .................................... \\"ilrnington Air ~feet, \Vilrnin~:ton. !lei. 
13. Xov. 9-1o .........•............................•••..•••. Jackson, :\[iss., .Air 1\lt•t.•t 

THE DANIEL GUGGENHEIM FUND FOR THE PROMOTION 
OF AERONAUTICS, Inc. 

598 Madison Ave., New York 

DANIEL GUGGENHEIM, Founder 

H. I. Cone. 
F. Trubee Davison. 
\V. F. Durand. 
Charles A. Lindbergh. 

Officers 

1-IAHRY F. GuGGEXJIEIM, Presicknt. 
EMORY S. LAND, Vice-President. 
J. \V. n[ILLER, Secretary. 

Trustees 
A. A. Michelson. 
Hohert A. i\fillikan. 
Dwight \V. l\f orrow. 
Elihu Root, Jr. 

John D. Ryan. 
On•ille \Vright. 
Emory S. Land. 
Harry F. Guggenheim. 
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FLYING IN THE UNITED STATES 
Calendar Year 1908 

Ai r Transport Summary 
1926 192i 

pcrators... .... . . .. . ...... . ........ . . 19 :! 4 
P lanes in sen · ice . . . . . • . . . . . . . . . . . . . . . . 95 144 
P. [ i lcs fl own . ...... ... ... . .... ......... 4 .60 , oa 5 .-24 2,S39b 
Pa s se nge rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5- 782 1 ::! !594 
Express . lhs... ........ . . ....... . . . .... 1. 73J. 092C :! ,30 7 .579C 
:-rai l, lbs ... . . . . .... .... . ... . ....... ... 433,649 1,- 22,S43d 

3- J.ncJud es 2 ,5 3!0 56 miles fl \\'11 Oil •0 \'Cfnme n t Operated mai l rout es . 
b- lnclucles t,320.53 5 mil es flown on Go ve rn ment operated mail rout es. 
c- lncludes miscc ll:tn cous freight flown by special or ler. 
d- lncl udes 1 ~ 1 ! 4 39 pounds ma il fl own o n Go ve rnment operated routes. 
e-Includcs 631 ,5·11 po un ds m~il fl own on F.A.:Il. rout es. 

3/ I 

10,4i2 ,02-t 
5 2.934 

2.14S,gS 1 

],6J 2,059C 

N ew Mileage Added to Air Lines in United States During 1928 
P .1 sscnge r ... . . ...... .. ..... . . . .... · . . . ........ . .... 6,45 1 m les 
~ I a il .. .... . ....... . ................ . . ... . ... . ......... . 5,928 m les 
Ex press . ... .. . . . ... . .... .......... . . .. .. . .. ............ :: , 151 n1 les 

Aerial Service Summary 

Operators re p~ rtin g . . . . ...... . . ... ..... . . . . . . .. . ..po 
Planes in sernce . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . 969 

192i 
35i 
76. 

i\fi les fl own .. ... ........ . ......... . . ... . . .. . . .. . 7,6s6 .490 
Pa sse ng e rs carri ed. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 3 S0,20 1 

S,34 1, 5Ii 
476.724 

Flying in P rivately O wned Aircraft 
( Corporat e ~ nd l'e rsona l) 

Estimated 
1928 

1928 
168 
489 

S,411 .88g 
so6, 00J 

Planes . .. . . . ... .. . .. .... .. ........ · · . . . . . . . . . . . . . • . • . . . . . . J .ooo 
l')a sse ng e rs . . ... .. . . ... .. .... .. . .. . · · . o o . . • • . • • • • • • • • • • • • • • 1 So,ooo 
l\ fil es fl ow n . .. . .. .. .. ...... .. . .... · · .. . · ·. · · · · .. . . . . .. . . . 1 : ,o oo,ooo 

Flying in Chartered Ai rcraft 
E stimated 

P:1 ssen,!:!"ers .... ........... . ..... · · · · · · · · · · · · · · · · . . . . .... . . . . . . I : ,ooo 
1\ fil es fl own . .. . . .. ........ . .. . .... · · · . ...... . . ... . . . . . 12o,o oo 

Governmental O pet·ations 
10-'6 

Miles 

B: ~ : ri:;~~~::: ·.:: ·.::::: :::::::: :::: :::: ::::: 1 t;~; :~6~ 
U . S. Coast Guard . . . . . . . . . . . . . . . . . . . . . . . . 16.3 00 
U. S. Depar tm ent o f Co mmerce ... . .. .. · · ···· · · · · · · · · 

a- I ncludes Na tiona l Guard. 
b- Includcs 1Jar in e Co rps and N ::1x al Reserve . 

General Summary 

192i 
Miles 

q.87 1 .870 
I O . • l 5:!. i 20 

28,g6o 

1928 
Miles 

19,546,4503 
q ,1 35.490b 

8J,083 
900, 0 0 0 

Ci vi i ian ancl Comm e rcial . . . .. ... ... · . · · · · · · · · · · · · · · · · · · · · · · · · · . .. .. ... 3 1 ,oo3. 9 13 mi les 
Gove rn n1 en t .. . . .. .. .. . .. .. ... .. .. . · · · · · · · · · · · · · · · · · · · · · · · · · · · . ..... ·34,65s,o23 n1ile s 

Airplane Accidents in the United States 

The followin g table of a irplane accidents in the U nited ta les during th e ca lendar year 
1g 28 was co mpi led fr om sta ti stics supplt ed by the Aeron a uti c~ B ranch of the D epa rtmen t 
of Commerce. In ord er to interpret the figures prope rly . ce r ta 111 facts should first be noted. 

For th e first t im e official repo rts fo r the yea r enable us to record every acc ident of 
w hatev e r mino r character, e ve n a broke t~ w hee l or s trut. In c_1u~ing these, th ey to taled 
1o6 2 in numbe r. In 755 of the 10 62 ac~t~l eu ~s no person was lllJUred. Therefore seven­
tenths of the so-call ed acc id ents w e re tn vral tn charact er. 

T he number of acciden ts r eported for the latter ha lf of the yea r was great er than 
that for the first half, th e reason being t hat the n umber of new pilots had increased at a 
rapid rate . 

It shou ld be noted furth er th a t th e fata li ties we re confined principa lly to student and 
mi sce llaneous fl y in g. 
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In 10,4i2,024 miles of scheduled flying with 5~,934 passengers (more than lh•e hundred 
and twenty million pilot-passenger miles) on the air transport routes in I928, fatalities 
were limited to 9 pilots and I3 passengers. Of these, the majority were attributl'd to 
lack of proper navigational facilities both in the planes and on the surface, which imposcfl 
forced landings in bad weather. Storms and fog at night, or by day, obliterated the land­
marks and forced the planes to land off their regular routes. In 55 of the total 85 acci­
dt!nts on the transport lines there were no injurit'5. 

\Vhile I I pilots and 8 others were killed in experimental flying there were no injurie.< 
in 25 of the total 49 accidents in that fidd. Experimt!ntal work involves tests of new 
theories and newly designee! equipment, and should not be cited as a criterion of safl'ly 
in ordinary commercial flying. 

Twenty-nine per cent of all the accidents were attributed to poor techni<JUe. P.)Or 
technique connotes improper instruction. If only the private owners, the recent students 
and the pilots engaged in test flying or other hazardous work were considered, the per­
centage of accidents attributed to poor technir1ue would be much higher. 

The inadequately trained pilot may have a good ship and he ma)' have been able to 
pass the required examination for a· license, btit his judgment may fail in an emergency 
which to the skilled aviator would mean nothing more than proper guidance of his machine. 

The Department of Commerce in analyzing each accident found that the number 
caused by faulty equipment was steadily decreasing, due largely to the responsibility 
assumed by a growing number of manufacturers and operators who carefully provide 
against structural failure and produce or maintain their machines in first class condition. 
A second reason for the falling off in equipment failures is the increased facilities with 
which the Department of Commerce is able to exercise official control. 

If that appears to put the majority of accidents squarely up to the deficiencies in 
pilot instruction, one will find in that quarter several factors which promise much for the 
immediate future. 

The Aeronautical Chamber of Commerce is establishing an approved list of flying 
schools having certain definite and efficient standards of teaching and traininJl". The 
Department of Commerce is gradually exercising the degree of control and discipline per-· 
mitted under existing law. And there is reason for belief that the power and authority of 
the Department shall soon he enlarged by Act of Congress. 

Again, while 29 per cent of the accidents were attributed to poor technique· the pilots 
were blamed for more than that. Forty-nine per cent of the total were found to have 
used bad jud~ment with poor technique, they disobeyed orders or were negligent and 
reckless. It w1ll also be noted that a large number of the accidents occurred to unlicensed 
planes in the hands of unlicensed pilots. 

Accident Summary 
Calendar Year 1928 

Number Pcrsous Killed Sc••et·cly l11jured 
of Kind of Flying 

Accidc11ts Pilots Passcugcrs Pilots Passc11gcrs 

Scheduled 85 9 1.1 7 I 
Student In's't;~~ti~;,_· : : : I34 28 I9 26 25 
Experimental •....•... 49 II 8 4 I 
Miscellaneous .... , . , •• 794 105 I75 117 141 -- -- -- -- --

Total ············ 1062 I 53 215 154 168 

Principal Contributing Causes 
Collision in air with other machines ............................. , ....••.••.•... 
Collision on or near the surface with other than aircraft. .... , ... , ••.••. , ....•.•• 
Forced landings due to failure of power plant ••.........••....•..•...•.•••.•..•• 
Forced landings without failure of power plant. •....•....•..••........•......... 
Other landit}g accidents ••••..•...••..••............•.......•...•••.••....••..•.• 
Take-off accidents ...••..•........•.....••...•..•....•.••..•...•••.••..••••.•.... 

rk!'~~~~~:~~~~s::: ::: : :: ::: ::: : : : ::: : :: : : : : : : ::: : : : : : : : : : : : : : : : : ::: : : : : : : : : ::: 
Unknown ••••.•.••....•..••.••••••••.......•.•.•••• · •.•••..••••••••••••.•••.•... 

12..? 

27 
9 

83 
12 

Total ...•.. - ••....••.•.••.••...•.•....•••••..••••••..•.•.••..••.•••••••••.. 1 ,o6;, 

Federal Status of Aircraft and Pilots 

Licensed . . • . . . . • • . . . • • . . . . . . . . • . . • . . . . . . . . . . . . . . . 
Temporary number for plane ...................... :.:::::::::::::::: 
Letter of authority for pilot. .•.................................•.•. 
Unlicensed .....•••••..•.•....................•............•...•.• 

AirPlanes 
503 
369 

1,062 

Pilots 
556 

I 57 
349 

1,062 
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U. S. AIR CORPS, WAR DEPARTMENT 
Chief of the Air Corps .......... .. .. ... ...... .. .. 1\Iaj or General James E. F echet. 

ASSI S T ANT CRIEFS 0 · THE AIR CORPS 

B ri gad ie r Gene ra l Frank P . La hm , commanding Tra ining Cente r, San Antonio. Texas . 
Br igadi e r Ge ne ra l \\' illiam E . Gillmore in charge of i\ late ri a l Di vision. Dayt on Ohio. 
Brigadier Gen eral Benj amin D . F o ulois, in charge of Training and Operation s D'i vis ion. 

Washin gton, D . C. 

Organization 
In th e office of th e Chi ef o f the Air Corps is th e E xecutive Officer, i\lajor L. \\. 

:\!.clntosh, under whom co mes the Finance Sect ion , th e Buildings and Grounds ec tion 
a nd th e following Divisions: 

Training and Operations Di\·i ion in \ Va shington, under wh ich comes the \Var Plans, 
Schools, Ope rations and :\Ied ica l Sections. 

i\Iate ri a l Division at Dayton, Ohio , unde r which co me the E~perimenta l Engineering . 
Procurement. F1 c ld Serv ice, R epa tr and .l[aullenance, .Adtu int st ratiOn and Industr ial 
\ Va r Plans Sect ions. 

Information D ivis ion which is composed of th e Inte lli ge nce, Press R ela tions Publi -
cati ons and Photographic Sec ti ons. This Di,·ision is locat ed in \ Vashington . ' 

Pe rsonn el D ivision. whi cft is in \ Vashing ton , and is composed of th e Commi :;;sioned 
Enli sted and Reserve Sect ions. ~ ' 

Inspection Divi sion whi ch is in \ Vashin g to n, D. C., under which comes the Deve l­
opm ent, Ins tallation, 'Supcr\' is ion and T es t Sections. 

Officers on Duty in Wash ington 
1\Iajor Genera l James E . Fechet , Chief of the Air Corps. 
Brigadi er Genera l Benj am in D. Foulois, Assistant Chief of th e Ai.r Corps. 

Colond C. G. H all Colonel L. 1\I. H at hawa y, i\.L C. , Lt. Co lonel R. C. Kirtl and . 
Ma jo rs-Ira Loga1;ecke r L. \ V. i\lcln tosh. J. C. ?IIcDonnell . D. B. Netherwood 

F . i\1. Kennedy, F. L . 1\Iardn , T . D. i\Jilling, Ca rl Spatz, E. B. Lyo ns, H. \V. Harms: 
D. C. Emmons, R. F. Longacre, i\I. C .. J. B. B rooks, H. A. Dargue, R . B . Lincoln , 
J . T . l\IcNa rney, I-I. i\1. Hickam. A. H. Robley . D. J ohnson , B. Q . Jones. \V. C. 1\IcChord. 

Captains-C. B. B. Bubb, E. E . Ad ler. \\. E . Farth1ng, \V. H . I-I ale, T. \V . H astey, 
D. 13. Howard, R . G. H oy t, F. O'D. Hun te r. L. B. Jacobs, " ' · F. Kraus, H. i\I . 
i\I cC l eH~nd , P. J. I a thi s, C. T . P hillips, \V. J. R eed. _ 

L:eutenant >--C. E. A rcher, J:. D . . Barker. H . L._ Cl_a rk , H. A . Cratg, A. I. Ennis, 
Guy K1rksey, N . Longfell ow, \. K. Ladd , H. A. McG1nn1s, L. J . Ma itl and, L. \ V. Mill e r, 
D. B. Phillips, C. P. Pri me, E . R . Quesada, R. E. Selff, C. W. Sulli va n, J. E. Upston , 
E. H . Wood, l\L R. Wood, F. M. McKee. 

Air Corps Posts, etc. 
AKRON, OHIO- Balloon Production and Inspection .. P rocurement S ection , District Office, 

(Chief of the Air Corps), P. 0. o/o Goodyea r T1re & _Rubber Company, Akron , Ohio. 
ARMSTRONG, FT.-(H. Dept.) . P. 0. Honolulu , T, 1-l. A1r Depot. . . 
B IGGS FIELD-(Eighth Corps Ar ea). P. 0. Ft. Bl1ss, T e:":as. Int erm~ch a te Land1ng Field. 
BoLLI NG FIELD-(Chief of the A ir Co rps). P. 0. Anacost1a, D. C. A1r Corps Detachment. 

Flying Field. 
BosTON AIRPORT-(First Corps A rea) . P . 0 .. Boston , Mass .. Corps Area Hdqr. F light 

Intermediate Landing Field . Resern Flytng. R eserve A1rdrome.. . ~ 
BoWMAN FIELD-(Fifth Corps A r ea). P . 0. Taylorsvill e R oad , Lou1sv1 ll e, Ky. Inter-

mediate Landing Field. R eserve A1rdrome. . . 
BRISTOL, PA.-( Chief of th e Air Corps) . P. 0 . Bnstol, Pa. A1r Corps R ep rese n tative 

Keyston e A irc raf t. Corp. 
BROO KS FIELD-( Chi e f of the Air Cor~s). P. 0 . San Anton io, T exas. 11th School Group. 

Hdqr. 46th School .Sq. 6zd Se rvice Sq. , ~1st , szcl Scl!ool Sqs .. zo th Photo Section. 
Flying Cadet Detachm en t. Schoo l o t Av ta twn Merh cm e .. Pnmary Flying School. 
Border Patrol Station, Airdrom e. I nterm ed iate Landmg_ F1eld . 

Bu FFALO, N. Y.-( Chi ef of the Air Corps) . P. 0 . 3'-\8 Elltcott Square, Buffalo, N . Y. 
Procurement Planning R epresentati ve . Atr Co rp s 1R ep. Curt1ss Aeroplane & Motor 
Corp. . 

BuRGESs FrELo-(Chief o f rhe A1r Corps). P. 0. Uniontown, Pa. Intermedi a te Land-
ing Field. • 

C HA NUTE FIELD-(Chi ef of the A ir Corps). P. 0 . Rantoul, Ill. T echni cal School, 
School Troops. A ir Corps Band. . 

CHICAGO, ILL.-( Chief oi th e Air Cor [ls ). P. 0. r81 9 \V. P ershmg Road, Chicago, III. 
Procmement Planning Represen tattve. 

CLARK FIELD-(P. Dept. C) P . 0. Camp Stotsenbuq:, P .. I. 3rd P).lrSuit Sq. 
CLARK, FT.-(Eighth Corps Area ) . P. 0. B rackettv ill e, Texas. A irdrome. Interm ediate 

La nding Fie ld. 
CLOVER FrELD-(Ninth Corps Area). P. 0. Santa Monica, Cal. Inte rmediate La.nding 

Field. R eserve Airdrome. 
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CRISSY FIELD--(Ninth Corps Area). 1'. 0. Presidio or' San Francisco, Cal. !)IS! (lh>. Sq. 
I sth Photo Section. 

CROCKETT, FT.-(Eighth Corps Area). P. 0. Gal\-eston, Texas. lldqr. 3d ,\!tack Gp., 
8th, 90th Attack S<tS- 6oth Sen·ice Sq. . . , 

CROOK, FT.-(SeYenth Corps Area). 1'. 0. I·t. Crook, :\ebraska. (nrps Area 1-ld<tr. 
Flight. Intermediate Landing Field. Resent• Flying. 

CUMBERLAND LANDI!<G FIF.J.o-(Chicf of the :\ir ('oqb). 1'. t l Ctnnl•crland, ~!d. Inter­
mediate Landing Field. 

IJETROIT, 1\IICII.-(Chicf of the Air Corps). 1'. 0. So2 Farwell lllrlg., lktroit, ~lirh. 
Procurement Planning Rcpresentati\'C. 

lJODD FIELD-(Eighth Corps Area).-!'. 0. Ft. Sam HotHnn, Te>.as. Airdrome. t~th 
Obs. Sq. 1st Photo Section. 

DoUGLAS, ARIZONA-(Eighth Corps Area). )'. 0. ]J,uglas, :\rizona. Airdrome. Inter­
mediate Landing Field. 

IJR\'DEN, TEXAs--(Eighth Corps Area). 1'. 0. ]lrydcn, Tt'xas. Border l'atrol Station. 
Airdrome. Intermediate Landing Field. 

])uscAN FIELD--(Chief of the Air Corps). 1'. 0. San Antonio, Texas. Air Corp>< 
Training Center. Supply and Repair depot. 

EDGEWOOD ARSE>IAL-P. 0. Edgewood, ~~d. Air Corps Dl'lachment. 
FAIRFIELD AIR DEPOT-(Chicf of the ,\ir Corps). 1'. 0. Fairfield, Ohio. Supply and Re­

pair Depot. Field Service Stat ion. 
FRANCE FIELo-(P. C. !Jepot). 1'. 0. France 1-'il'ld, Canal Zone. 6th Composite Group 

Hdqr. 7th Obs. Sq. I~th Photo Sec. 6,1'1 Sen·ice Sq. 24th Pursuit Sq. -'5th 
Bomb. S<t- Aerial Coast Defense. Air Corps !:and. 

GARDE!< CITY-( Chief of the Air Corps). 1'. t l. Long Island, X. Y. :\ir Corps Repre­
sentative Curtiss Aeroplane & l\Totor Corp. 

HATBOX FIEJ.n-(Eighth Corps Area). 1'. 0. :lluskngee, Oklahoma. Intermediate Land­
ing Field. 

HnUSTO>I, FT. SA"-(Eighth Corps Area). l'. 0. Ft. Sam Houston, Texas. Airway 
Control Officer, (Sec Dad<! Field). 

KELLY FIELD-(Chief of the Air Corps). P. 0. Kelly Fiel<l. Texas. Ad,·anced Flying­
School. 10th School Group Hq. 24th School \Ving J-Jq. 40th, 41st, 42d, 43d 
School S<1s. 68th Sen·ice Sq. zzd l'hoto Sec. 39th, 48th, School S<I'· Flying 
Cadet Detachment. Air Corps BatH!. 

KINDLEY FIEI.D-(P. Dept.) P. 0. Ft. 1\Tills, Corregi<lor, 1'. I. 2d Ohs. Sq. 
LANGLEY FrELD--(Chief of the Air Corps). 1'. 0. Hampton, Va. llq. 2d \\"ing. 19th 

Airship Co. l-Iq. zd Bomb. Gn>up. zoth, 49th, 96th Jlomh. Sqs., sSth, 59th Service 
Sqs. zd Photo Sec. Tactical School. Flying- Field. 

LEAVENWORTH, FT.-P. 0. Ft. Leavenworth, Kansas. Air Corps ]let. Intermediate 
Landing Field. 

LITTLE RocK AIR DEprn--(Chid of the Air Corps). 1'. 0. Little Hock, Ark. Supply 
Depot. Flying Field. 

LoGAN FIELD-(Third Corps Area). P. 0. llun<lalk, ;\ld. Intermediate Landing Field. 
Flying Field for 104th Obs. S<(., i\I<I. Xat. Guard. 

LORDSBURG-(Eighth Corps Area). P. 0, Lordsburg, N. ilL Airdrome. Intermediate 
Landing Field. 

LOVE FIELD-(Eighth Corps Area). 1'. 0. Tlallas, Texas. lntermedi1te Landing Field. 
LUKE FIELn-(1-I. Dept.) P. 0. Honolulu, Hawaii. llq. sth Composite Group. 4th Obs. 

Sq. 23d, 72<1 Bomh. Sqs. 6sth SerYice Sq. '<tit Photo Sec. Aerial Coast llcfen-e. 
LUNKE>I AIRI'ORT-(Fifth Corps Area). P. n. Cincinnati, Clhio. (Station C.) Airdrome. 

Tntermedial~ Landing Field. Heserve Airdrome. 
MciNTOSH, FT.-(Eighth Corps Area). P. 0. Ft. :lldntosh, Texas. Intcrmerliate Laml­

ing Field. 
l\[ARCH FIELD--(Chief of the Air Corps). P. 0. Hiversidc, Cal. Primary Flying School. 

13th School Group 1-lq. 7oth Service Sq. 23d Photo Section. 47th School Sq. 
53d, 54th School Sqs. Flying Cadet Det. 

MARFA, CA"P-(Eighth Corps Area). P. 0. :\larfa, Texas. Airdrome. Intermediate 
Landing Field. 

,\IARSHALL FIELn-(Seventh Corps Area). P. 0. Ft. Hiley, Kansas. r6th Obs. Sq. 
9th Photo Section. 

MAXWELL FIELD--(Fourth Corns Area). P. 0. Montgomery, Ala. 22d Obs. S<t- (less 
<let. at Ft. Bragg). 4th Photo Section. 

~fiDDLETOWN AIR DEPOT-(Chief of the Air Corps). P. 0 .. \fiddletown, Pa. Repair and 
Supply Depot. Flying Field. 

1\fiTCHEL FIELD-(Seconcl Corps Area). P. 0. 1\Titchel Field, L. I .. N. Y. 1-Iq. 9th Ohs. 
Group. 8th, I4th Photo Sections. 1St, sth Obs. Sees. 6rst Ser\'ice Sq. 

NEw YaRK-(Chief of the Air Corps). P. 0. 39 Whitehall St., New York City, K Y. 
District Property and Sur\'ey Officer. District Office Procurement Section (Material 
Division). Procurement PJanning Representative. 

NICHOLs, CAMP-(P. Dept.) P. 0. 1\faricaban, Rizal, P. I. 
66th Service Sq. 6th Photo Section. 28th Bomb. Sq. 

NoRTON FIELD--(Fifth Corps Area). P. 0. Columbus, Ohio. 

Hq. 4th Composite Group. 
Philippine Air Depot. 

Corps Area l-Iq. Flight. 
Intermediate Landing Field. Reserve Airdrome. 

OFFUTT FIELD-(Seventh Corps Area). P. 0. Ft. Crook, Nebr. Corps Area Hq. Flight. 
Intermediate Landing- Field. Reserve Flying. 

PEARSON FIELD-(Ninth Corps Area). P. 0. Vancouver, \\'aslt. Intermediate Landing 
Field. 

PHILLIPS FIELo-P. 0. Aberdeen Proving Ground, 1\Id, Det. 49th Bomb. Sq. 
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PITTSBURGH AIRPORT-(Third Corps Area). P. 0. Pittsburgh, Pa. .-\irport. Inter­
mediate r~,nding Field. Reserve .-\irdromc. 

PoPE FIELo--(Fourth Corps Area). P. 0. Ft. Bragg, K. C. Det. ~2d Obs. Sq. Flying 
Ficlrl. 

l'osr FIELn-P. 0. Ft. Sill, Oklahoma. 88th Obs. Sq. Flying Field. 
RICHARDS FtELD--(Scvcnth Corps Area). P. 0. Kan>as City, Mo. Intermediate Landing 

Field. Resen·e Airdrome. (Part of Kansas City .\lunicipal Airport.) 
RoCKWELL FIELD--(Chid of the Air Corps). 1'. 0. Rockwell Field, Coronado, Cal. 

Supply and Repair Depot. Flying Field. jth !lomb. Group Hq. 11th Bomb. Sq. 
9;;th Pursuit .Sq. 

Ross FIELD--(::'\inth Corps Area). 1'. 0. Arcadia, Cal. Det. 91st Obs. Sq. Intermediate 
Landing Field. 

SAx AxTOXIO AIR llEPOT-(Chief oi the Air Corps). P. 0. Duncan Field, San Antonio, 
Texas. Supply and Repair llepot. 

SAxv i'OIXT-(::'\inth Corps Area). 1'. 0. Seattle, \\1ash. Intermediate Landing Field. 
Rt.•scrvc Airdrome. 

S,\x FRAXCisco-(Chief of the Air Corps). 1'. 0. Room 6~-1 Exchange Block, 369 Pine 
~t rcct, San Francisco, Cal. Procurcmt·nt Planning- Representative. 

SAxTA .\lox1c.\-(Chicf of the Air Corps). 1'. 0. 2435 \\'ilshire Bini.. Santa Monica, Cal. 
District Procun:ntcnt Office. Production )lanagcr. Air Corps Reprcsentati\"e 
I louglas Aircraft Co. 

Scuo>:x FIEI.n-(Fifth Corps .Area). P. 0. Ft. Benjamin !Iarrison, Ind. Intermediate 
Landing- Field. Rcscr\'c Airdrome. 

ScoTT FIELD--(Chid of the Air Corp'). l'. 0. St-•>tt Field, llelle,·ille, Ill. 8th, gth, 
1 ~th .-\irship Cos. 21st Airship Group Hq. 2tst l'hoto Sec. ~4th Airship Sen·ice 
Co. Balloon and .\irship School. .-\ir IJepot. Cadet !let. Flying Field. 

SF~\TTI.E-(Chid of the .-\ir Corps.) P. P. <;~ Docing Airplane Co., Georgetown Station, 
Seattle. \\"ash. Dbtrict Procurement Office. .-\ir Corp,; Rep. Boeing Airplane Co. 

SELFRmGE FIEI.o--(Sixth Corps ;\rea). 1'. 0. ~lt. Clcm~ns, :llich. HtJ. 1st Pursuit 
_ Grnt)P· 57th Service !'q. I 7th, "7th, 94th Pursuit Sqs. Flying Field. sth Photo 

Section. I sth Observation Sq. 
SIIERIDAX, FT.-(Sixth Corps Area). P. 0. Ft. Sheridan, Ill. Corps .-\rea Hq. Flight. 

Intermediate Lanrling Field. 
Tucsox-(Eighth Corps Area). P. 0. Tucson, .-\riz. Airdrome. Intermediate Landing 

Field. 
\VHEELER FIEJ.n-(H. llcpt.) P. 0. Schofield Barracks, Honolulu, Hawaii. I8th Pursuit 

Group. 6th, I gth Pursuit Sqs. Flying Fidel. 
\YooDWARD FIELn-(i\inth Corps Area). P. 0. Salt Lake City, Utah. Intermediate Land­

ing Field. Reserve Airdrome. 
\\"RIGHT FIELD-(Chicf of the Air Corps). P. 0. Dayton, Ohio. :llateriel Division. 

Engineering School. Experimental Engineering Section. Procurement Planning 
Representative. Repair and :l[aintcnance Section. Industrial \\"ar Plans. Field 
Service Section Procurement Sec. 

Special Service Schools-.-\d,·anced Flying School. Kelly Field. Texas; Primary 
Flying School, Brooks Field, Texas; Primary Flying School, i\Iarch Field, Cal.; Tactical 
School, Langley Field Hampton. Va.; Technical School, Chanute Field, Rantoul, Ill.; 
E!'ginccring School, \\•right Field, Dayton .• Ol:io;~ School of Avi?tion i\Ied~cinc, Brooks 
Fteld, San Antonio, Texas; Balloon and Atrshtp School, Scott F1eld, Bellv11le, Ill. 

Materiel Division 
Wright Field, Dayton, Ohio 

Brig. General \\'illiam E. Gillmore. 

Lie!1t. Colonel-Harry Graham. 
:lla)ors-Aifred H. lloblcy, Jacob H. Rudolph, Lc,;lie l\lacDill, Harold S. :IIartin, 

Jacoh E. Fickel, C. \V. Howard, R. :1[. Jones. . 
Captains-\\"illiam H. Crom, Gerald E. Brower, 011\·er P. Echols, Morris Berman, 

\\'illiam F. Volandt \Villiam H. :Hayer, Theo,;e E. Tillinghast, Oliver S. Ferson, Albert 
\V. Stevens, Robert Kattclt, Shiras A. Blair, Robert G. Brecne, C. V. Fintcr, H. V. 
Hopkins, Edgar l'. Sorensen. . . 

Lieutenants-Ernest \V. Dichman, Etlw•n E . .-\ldr!n, Alonzo :11. Drake, Lewis R. P. 
Reese, Carl F. Greene, Grandison Gardner, Jol!n P. Rtchte.r, Harry A. Sutton, Etlwin E. 
Page, Franklin 0. Carroll, .-\!ired J. Lyon. Et~gene L. Eubank. Lawrence .-\. Lawson, 
Bayard Johnson, Albert C. Foulk, James H. Doohttle. Harry .-\. Johnson, .-\!bert F. Hegen· 
berger, 1\[alcolm S. Lawton, Cortlandt S. Johnson, Eugene C. Batten, Raymond C. Zettel, 
Bennett E. Myers, Barney l\f. Giles, Donald D .. FitzGerald, George P. Tourtellot. Clarence 
E. Crumrine, \Villiam N. Amis. James T. Hutclunson, Ivan G. i\loorman, Leroy M. \Volfe, 
Reuben C. Moffat, Harry G. Montgomery, Eclw.ard l\I. Powers, Ennis C. \\'hitehead. John 
A. Laird, Jr., Howard z. Bogert, Samuel P. l\!1lls, Glenn T. Lampton, Austin \V. 1\larten­
stein, Donald F. Stace. 
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Air Corps National Guard Units 
Obs. Sqdn. & i'hoto Sec., l\Iass. Nat'! Gel.. Boston Airport, Boston, i\[a". 
Ohs. Sqdn. & Photo Sec., N. Y. l':at'l Gel. :\Iiller Field, Staten Island, i:\. Y. 
Ohs. Sqdn., Penna. Nat'[ Gd ............. Philadelphia, Pa. 
Obs. Sqdn. & Photo Sec., l\!d. Nat'[ Gel... Logan Field, Baltimore, l\!d. 
Obs. Sqdn. & l'hoto Sec., Tenn. Nat'! Gel. :l!cConncll Field, Nashville, Tenn. 
Obs. Sqdn. & Photo Sec., Ala. l':at'l Gel.. Roberts Field, Birmingham, Ala. 
Obs. Sqdn. & Photo Sec., l\!ich. Nat'! Gel. Route 9, Box 453, Detroit, :llich. 
Ohs. Sqdn., Illinois Nat'! Gel. ........... Chicago, Ill. 

JOISt 
102d 
103d 
104th 
I05th 
I06th 
IOjth 
108th 
109th 
I 10th 
I I Ith 
I 12th 

I 13th 
I 15th 
I 16th 
I 18th 
I 20th 
'54th 

Obs. Sqdn. & l'hoto Sec., l\!inn. Nat'! Gd. Chamberlain·\Vold Ficici, St. Paul, :\linn. 
Obs. Sqdn. & l'hoto .Sec., l\Jo. Nat'! Gel.. Anglum Field, St. Louis, i\lo. 
Obs. Sqdn. & Photo Sec., Texas Nat' I Gd. Ellington Fidel, Houston, Texas. 
Obs. Sqdn., Ohio Nat'! Gel. .............. Cleveland, Ohio. 
Obs. Sqdn. & Photo .Sec., Incl. Nat'! (;cl.. Indianapolis, Ind. 
Obs. Sqdn. & l'hoto Sec., Cal. Nat'! Gel ... Los Angeles Airport, Griffith Park, Cal. 
Obs. Sqdn. & Photo Sec., \Vash. Nat'! Gd. Parkwater A\·iation Field, Spokane, \\'a:'h. 
Obs. Sqdn. & Photo Sec., Conn. Nat'! Gel. :l!unicipal Airdrome, Hartford, Conn. 
Obs. Sqdn. & Photo Sec., Colo. Nat'! Gel.. Lowry Field, Dcn,·er, Colo. 
Obs. Sc1dn., Arkansas Nat'! Gd .......... Little Rock, Ark. 

Corps Area and Department Air Officers 
First Corps Area ...... Army Tlase, South Boston, 1\Iass ...... Captain C. \\'. Ford 
Second Corps Area .... Governors Island, N. Y .............. Col. T. A. Baldwin, Jr. 
Third Corps Area ..... Standard Oil Bldg., Baltimore, l\!cl.. Lt. Col. Harry Graham 
Fourth Corps Area .... Oakland City Station, Atlanta, Ga ... (None) 
Fifth Corps Area ...... Ft. Hayes, Columbus, Ohio ........... l\!aj. H. C. K. Muhlenberg 
Sixth Corps Area ..... 1819 \V. Pershing Road, Chicago, Ill .. Capt. E. E. \\'. Duncan 
Seventh Corps Area ... Ft. Omaha, Nebr. ................... :\!aj. H. J. Houghland 
Eighth Corps Area ..... Ft. Sam Houston, Texas ......•...... 1\Iaj. \V. N. Hensley, Jr. 
Ninth Corps Area ..... l'residio of San Francisco, Cal. ...... l\Iaj. H. B. Clagett 
The Philippine Dept. .. Manila, P. I. ........................ 1\faj. W. G. Kilner 
The Hawaiian Dept. .. Ft. Shafter, T. H ................... Lt. Col. A. G. Fisher 
The Panama Dept. .... Quarry Heights, Balboa Heights, C. Z Lt. Col. J. H. Howard 

Strength of the Army Air Corps 
Dec. 3 1, 1928 

Commissioned Officers ............•......................•......... 
Student Officers ............................................. . 
Pilots ..................................................... . 

Enlisted men ..................................................•. 
Cadets .•............................••....................• · 
Civiliatts ................................................... . 

Air Equipment 

IO.j 

957 

Attack Airplanes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6<J 
Bombardment Airplanes................................ 61 
Observation Airplanes.................................. 459 
Pursuit Airplanes .. 0 ••••••••••••• 0. 0. 0. • • • • • • • • • • • • • • • • 190 

Training Airplanes..................................... 30~ 
Cargo Airplanes....................................... 3o 

Officers 
Pilots 

Strength of Air Corps Organized Reserves 

Number of Civilian Employees, Dec. 31, 1928 

66os 
3545 

Fairfield Air Depot.................................... 396 
Little Rock Air Depot. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 8 
Middletown Air Depot................................. 269 
San Antonio Air Depot................................ 467 
Rockwell Air Depot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219 

Army Flying Time and Distances 

Calendar Year 1928 

Heavier-than-air ...................... 0 0 ••• 0 ••• • • • • • • • • • • • • • • • • • • • • • • 213,204 

Lighrr~i:t~I~; ~i.~~:: :· :· :· :·:: :. :::::::::::::::::::::::::: _:: .: ::::::::::, 9.;~Hfi 

1086 

I OJ I_ I 

hours 
hours 
hours 
miles 
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ARMY PURCHASES OF AERONAUTICAL EQUIPMENT 

·.\ o. 

IJO 
JI 
t 6 
6 ~ 
10 

2 

2 1 
8 

36 
8 

5 
4 

100 
310 
167 
32 

8 

2 

4 
6 
3 

sss 

1025 
sao 

1004 
t Soo 
950 

1000 
1300 

1 0 
10 

I 

6 
I 5 

478 

No. 
1 2 0 

28 

F isca l Yea r I9 o8 

Aircraft 
Types Cost 

Lig ht e r th a n a ir equ ipm e nt .. .. . .. . . . . . . . . . ... . . . . . . ..... .. .. $ 2/4 , 501.00 
H ea Yi e r th ~ n a ir eq ui pme nt: 

I. Airplanes and Spares: 

P rim a ry 'Tra inin g \irplan cs a nd pa re .... . . .. . ............ . . . ... . 
i\(h ·anced Tra ining A irpla nes a n d pares ..... ...... . ............ . . . 
P ursu it Airpla nes and 'pares . . . . ..... . .. . .. .. .. .................. . 
Obsen ·3t ion A irplanes and Spares . . .. . ..... . . . . . . ... . . . ........... . 
A m phibi an Airpla nes and S pares .....................•...... .. .... . 
Bombard me n t Ai rplanes a n d pares-Model LB- 5A .....•.. .. .. . ..... 
Bombard m en t A irplanes and Spa res-~lode l il-2 . .... . .. .... . .... .•. . 
A irp la n es a n d Spare - .Model · I I . . .. .. ... ... . .. .. ..•. . . . . .. .. •... 
B ombardment A irplanes and 'pares-l\Iodel LB-7 ... ... ............ . 
Atw.c_k A irp lanes and pares . ... . . ... . . . .. .. ......... .. .. . .... . . . . . 
Cargo A it·pktncs and SJ!.1res .. ... .......... .. .... . . . .... . ...... ... . . 
Mod ifi ca ti on of I IO D H -4 M1 a n d i\ 1-o O bserva ti on A irp la n e . ....... . 
A<h·a nced type Airp lane .fo r 1\ l . i L, B erlin , Ge rma n y . . . .... 0 . 0 • • • • • • 

Model RO- t A irpla n e fo r li LA ., It a ly . . . ... ..... ........ . ...... . .. . 
Boe in g D esign ·~66" Airpla ne . . . . ... . . ... . ......... .. . . . .. o • • •• • • •• 

.P u r sui t Airpla n es, Mode l P-3A . . .. . ... .. . • •• ... .• . .....• .• . .. .. . . . 
Tho mas-lllorse O bse r vation· A ir planes . .... . . . ...... • : ... .•... •• . . • . . 
Ford Ca rgo Ai rpl ane .. . .... ...... . . .. . . · .. ···· .·· .. ·· . .. ... .. . . .. . 

Z. Engin es and Spares: 

C~1 r_t i ss D-1 2. Er~gin es .. . ..... . .... .. . . . ..... ... ..... (S:,c a irp 1,~ n es) 
\\ n ght T· s Engm es .. . . . .......•.. · ... · · · · · · · · · · · · · · 
Libe rty ·Eitgincs-R cmodcllcd .... ... .. · · · · · · · · · · · · · · " " 
P ra tt & Whitney R -I69o ...... . ... .. . · · · · · · · · · · · · · · · 
C urti ss G. V. I 570 Engines .. ..... .. . · · · · · · · · · · · · ... · · . " 
(These e n gines a rc in itial eqUipment for above airpla nes) 
C urti >S V- IS50 Engines .. . ..... . .. . · ·· · · ··· · ···· · · · ··· · ··· . .. . . . .. . 
\ Vrig ht A ir-cooled "V " Engines ... . . ... ··.·· ·· ··· ·· · ·· ···· . .. ... .. . 
Curti ss A ir-coo led "H~ex" 't.nc incs .. .. . . . - ... . .. .... .. . . .. . . . . . . .. . 
7-cy lin d er 200 h .p. Air-cooled E ngines .. . · · .... . . . . ...• .• • •. ... ... . . 
L ibe i·ty Engi nes R emod ell ed ....... ·· ··· · · · · · ···· : ···· ···· ····· ... . . 

3. Miscellaneous: 

Parachu tes, Seat type .. . .. . ..... ··· · ···· · ·· ·· · · · ·· ··· · · ··. · - .· •. . . 
F lying suits-\\linter . ... . ... •• · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · • .• .. . 
Fly in g Suits-Summer . ... . . •. •• . · · · · · · · · · · · • · • · · · · · ·. · .. . . .... . . 
Pairs goggles .... ... . ...... .... · · · · · · · · · · · · • · · · · · · · · · · · · .•. ...... 
}=-a irs le nses ... . .. .. .... 0 ••• o • • • ••• •• • 0 • • o • •• • • • •• ••••••••• •• • • •• 

Aviators ' ' Vin ter H elm ets . .. .. . . ········· ········· ····.-· · o . o ••••• o 

f\ via tors' Jacke ts .... .. ... .. .. . .. · · · · · · · · - · · o • • • ~ • • • • ••••• o •••• • • • 

Cante ras, 1_~ype K-6 .... . . . ... .. ..... - . · .... · · ... . o o •••• • ••••••••• • 

Cameras, T ype T- o and Prin ter ...... • · ··· . . · · . · · . •• ... . ... . ... . ... 
Cam era, T ype T -31\ a nd Pnnter ... · .. · . . ..•.• . . . . . . . .. ...... . . , • . . 
Cameras, Type T -4A . ..... . · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

t~~~~~s~:~~~~;;;;s. :::::::: :: : :_·.: ::::: ::: ::::: :: ·.::::: :: ::: ::: ::: 
A irp lane Equipment and accesson es . . .. . . ... . . .. o o. o. o . o ••••••• • • • • 

P hotog raphi c Equipment . . ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... . 
Power P lant Equipment and accesso n es . · . · ·. ·. · · . . . . o • • • • • • • •• ••• • 

L ife Saving Equipmen t. . . ... .. ·:· · · · ········· · .... .. .. . .. ........ . 
F lyin g Equinmen t, Goggles, Clot lung, etc .... .. . . . .... . .. .• •. .. .. . ... 
A rmament Equipment .. .. . . . · · · · · · · · · · · · · · · · · · · · · · · · · · • • o • • • •• • •• 

Miscella n eo us Equipm ent ..... · · · · · · · · · · · · ·: · · · · · · · · · · • · · · · · · . .. . •• 
Transportation and Crat ing for Ove rseas slnpmcnt . . .. .... . . . . . . .. . . 

I ,95 I ,6~9-94 
735:2 17-74 
552,404-94 

1,02 1,472-73 
284,078.1 2 
8I8,621.66 
338,57 1.46 
380:061.32 
73 1,636.]6 

J - ~92A05 -4 9 

62 2,837-97 
29 .560.92 
1 s.ooo .oo 
I 4 , 700 . 00 
I 5,000 .00 

s8,964 .9 I 
IJJ_.soo.oo 
3 2,72/ .00 

937,897-27 
• ,622,686.50 

I 2J,078 .oo 
299,27 5 -77 

97:520 .00 

J O,OOO .O O 
I l 0,000.00 

I J0-352 ·49 
JO,OOO .OO 

397,5 27 . 00 

J 24 1 2:f7-DO 
54 ,175- 00 

4,sgo.oo 
23 .464.50 

4,804-54 
7,350-00 
9,746.09 

IS ,ooo.oo 
45.575-00 
18.400.00 
rs,ooo.oo 
40,500.00 
go, 164.00 

1 78 ,145 -00 
6,oo6.q 

1 42, I I 1.86 
/ , / l OAD 

ll ,087 .Ji 
23·767-78 

I ,414.56 
13 r ,ssS.so 

AIRPLANES DELIVERED TO U. S. ARMY IN rg28 
Ca lenda r Year 

TyfJe and ]II[ ode/ Contracto..-
Training. ·Model PT-3A ..... . .... ·· . Consolidated Aircraft Corporation . 
S pecial Training, i'l'[ o cl c I 0 · ' 7 . 

"Cou ri er " ( for Nat iona l Gua rd) . .. Consohdated Aircra ft Corporat ion. 
P ursu it, Model XP-9 ... . . .... . ...... Th e Boein g Co. 



I 

3 
I8 
33 
IO 

50 

7 

I 

2I 

40 
8 

I2 

3S 
8 

396 

Aircraft Year Boo!?. 

Pursuit, Model XP-Io ............... Curtiss Aeroplane & 
Pursuit, l\fodel P-t 1 •••••••••••••••• Curtiss .:\eroplanc & 
Pursuit, 1\J.odel 1'-6 .. ................ Curt i:-;s Aeroplane & 
Pur~uit, ?\l odcl P 1-C .. ............... Ctn·ti~s .:\crop lane & 
Pursuit, 1\foclel P-t~ ................. The Boeing Co. 
Observation, :\!odcl o~-1-l (for :\a-

tiona! Guard) ..................... The Douglas Co. 
Observation, :\1 odcls (>X- I 9, U- 1 q, 

:\Jotor 
:llotor 
~~ otor 
.\lotor 

0-I9A, 0-~o. 0-~I, 0-23 .......... . Thomas-.\lorse ,\ircraft Co. 
Observation, :\1 odel ( >-22 • ••••••••••• The I )ougla~ Co. 
Observation, l\T odcl 0~-1-l ............ The I long-las Co. 
Observation, :\I oriel 02- K ............ The 1 l•Higlas Co. 

Co., 
Co., 
Co., 
Co., 

Inc. 
lnc. 
Inc. 
Inc . 

Observation, .Amphibian OA-2 . ...... Leaning .:\cronaut ical Engineering Corporation. 
J:omhardment, ~lodd B-....', ........... Curti~s Aeroplane & :\Jotor Co., Jnc. 
Homharrlmcnt, .Models LB-(, and LB-7. Keystone Aircraft Corporation. 
Cargo, li!O<lel C3-:\ .................. ~tout .\I eta) Airplane Co. 

AIRCRAFT ENGINES DELIVERED TO U. S. ARMY IN 1928 

No. 
8 

48 
43 

120 

3 
I7 

I47 
r,R 
72 
20 

546 
678 

1,422 

Calendar Year 

Type aud 11/odc/ 
Curtiss "Hex." i\'lodel I-1-IG .. Jo .. ............. . Curti:-;~ .'\croplanc & :\Jotor Co., Inc. 
Curtiss, l\lodcl GV-IS7"·········· ............ Curtiss Aeroplane & :\lntor Co .. Inc. 
Curtiss, !\Jotlei V-rsro ........ .............. . Curtiss Aeroplane & :\1otor Co., Inc. 
Curtiss, l\Jodcl I). I ~-E- ...................... Curtiss Aeroplane & liT otor Co., Inc. 
\Vright, l\lodel R-760 ........................ \\'right Aeronautical Corporation. 
\\'right, Model V-q6n ....................... \\'right .\eronautical Corporation. 
\Vright, Morici R-790-A ...................... \\'right Aeronautical Corporation. 
\Vright "Cyclone," .L\lode1 H-17,5o ..... ~ ....... \\'"right Acronat1iical Corporation. 
Pratt & \Vhitney "I lornct," R- I 69o ........... The Pratt & \Vhitney Aircraft Co. 
Pratt & \Vhitney "\Vasp," R-134"· ............ The Pratt & \\,.hitncy Aircraft Co. 
Total new types 
Reconditioned Liberties ...................... Stcd Products En~inl'l'ring Co. 
Reconditioned Liberties ...................... Allison En~inccring- Co. 

BUREAU OF AERONAUTICS, NAVY DEPARTMENT 
Chief of Bureau ..................................... Rear i\rlmiral \Villiam A. :\Toffett 
Assistant Chief of Bureau ......................................... Captain E. J. King 

Organization 
The following divisions assist in carrying on the duties of the Bureau of Aero­

nautics: 

Admini~tration ........................... Lt. Comdr. A. H. Gray. 
Financial ................................. Comdr. E. A. Cobey. 
Pbns .................................... CPmrlr. John ll. Towers, J.t. Cnmclr. G. F. 

Chapline, Lt. Comdr. V. H. Ragsdale. 
Flight .................................... Lt. Comrii·. G. A. Smith, Lt. Comdr. C. 

~forgan. 
l\faintenancc ............................ . Comdr. S. 1\J. Kraus, Comflr. S. J. Zeigler. 

Lt. Comdr. R. H. Clifford. 
Deoi:;n ................................... Captain H. C. Richardson, Comdr. Garland 

Fulton, Lt. Comdr. A. C. Miles, Lt. Comdr. 
H. R. Oster, Lt. Comdr. C. H. Havill, Lt. 
Comdr. i\. I. Price, Lt. Comdr. L. C. 
Stevens, Lt. Comdr. J. E. Ostrander, Lt. 
Comdr. J. l\L Shoemaker. 

Information Section ...................... Captain H. C. l\Jajor, U.S.:\T.C. 

Naval Air Stations 
Pensacola, Fla., Training-Commandant, Rear Admiral J J Rahy· Captain of the 

Yard, Comdr. W. G. Child. · · ' 
. San Diego, Calif., Fleet Base-Commanding Officer, Captain F. R. McCrary; Execu­

tive Officer, Lt. Comdr. E. W. Spencer. 
Ha'!'pton Roads, Va., Fleet Base-Commanding Officer, Commander A. C. Read; 

Executive Officer, Lt. Comdr. H. T. Bartlett. -
Lak_ehurst, N. J., Lighter-than-Air-Commanding Officer, Captain E. S. Jackson; 

Executive Officer, Comdr. M. R. Pierce, N.A. 
Pearl Harbor, T. H., Fleet Ba,,c-Commanding Officer, Commander V. D. Herbster; 

Executive Officer, Lt. Comdr. C. r. S. Glarlrlen. 
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Coco Solo, C. Z., Fleet Base-Commanding Officer, Lieut. Comdr. F. l\I. Maile; 
Exccutin· Otliccr, Lieut. \\'. ~- l'pdegraff. 

Anacostia, D. C., Experimental-Commanding Officer, Lieut. Comdr. D. C. \\'atson; 
Executive Oflicer, Lieut. ]. ]. Clark. 

Rockaway, L. 1., N. Y., Xaval .-\\·iation Reserve Unit-Commanding Officer, Lieut. 
Lucian A. ~locl.nts. 

Sand Point, Washington, :\c.val Aviation Resen·e L'nit-Commanding Officer, Lieut. 
Comdr. ]. D. Price. 

Great Lakes, Illinois, N.:\.R.t'-Commanding Officer, Lieut. Comdr. 0. \\'. Erickson. 
Squantum, Massachusetts, N.A.R.l'.-Commanding Officer, Lieut. George C. Haeberle. 

Aircraft Squadrons 
Airr.raft Squadrons, Scouting Fleet-Commander, Rear Admiral A. \\', !llarshall; 

~enior Aide, Commander Elmer \V. Todd. 
Obsen·ation Plane Squadron Three-Squadron Commander, Lt. Comdr. H. C. Frazier; 

Executi,·e Officer, Lieut. II. E. Halland. 
Scouting Squadron Fi,·e-~quadron Commander, Lt. Comdr. C. G. Halpine; Execu­

th·e Oflicer, Lt. Comdr. ::\!. B. Stonestreet. 
Torpedo and Bombing Squadron Xine-Squadron Commander, Lt. Comdr. \\". Cape­

hart; Executive Officer, Lieut. G. D. Town~end. 
Utility Squadron Two-Squadron Commander, Lt. Comdr. ]. F. Moloney; Executi\•c 

Officer, Lieut. G. T. Owen. 
Utility Squadron Three-Squadron Commander, Lieut. C. H. Schildhauer; Executi,·e 

Officer, Lieut. T. T. Tucker. 
U. S. S. IVright (Tender) (Fiagship)-Commanding Officer, Commander E. D. l\Ic-

\\'horter; Executive Officer, Lt. Comdr. H. B. Cecil. 
U. S. S. !'atoka-Commanding Officer, Captain A. Claude. 
U. S. S. Salldpif'cr (Tender)-Commanding Officer, Lieut. Arthur B. Dorsey. 
l". S. S. Teal (Tender)-Commanding Officer, Lieut. F. ]. Legere. 
Aircraft Squadrons, Battle Fleet-Commander, Rear Admiral Joseph l\I. Reeves; 

Senior Aide, Commander Eugene E. \Vilson. 
Ob>en·ation Plane Squadron Three-Squadron Commander, Lieut. J. G. Farrell; 

Executive Oflicer, Lieut. \\'. D. Sample. 
Ob,ervation Plane Squadron Four-Squadron Commander, Lt. Comdr. D. B. Duncan; 

Executive Officer, Lieut. R. L. Fuller. 
Observation Plane Squadron Five-Squadron Commander, Lt. Comdr. C. T. Durgin; 

Executive Officer, Lieut. H. C. Rodd. 
Fighting Plane Squ:Hiron One-Squadron Comm:l!lder, Lt. Comdr. H. C. \\'ick; 

Executive Officer, Lieut. C. \V. \\'ieber. 
Fighting Plane Squadron Two-Squadron Commander, Lieut. H. M. l\[artin; Execu­

tive Officer, Lieut. Austin K. Doyle. 
Fighting Plane Squadron Three-Squadron Commander, Lieut. G. T. Cuddihy; 

Executive Officer, Lieut. G. R. Henderson. 
Light Bombing Squadron ,One-Squadron Commander, Lt. Comdr. 0. B. Hardison; 

Executi,·e Officer, Lieut. \V. M. Dillon. 
Light Bombing Squadron Two-Squadron Commander, Lt. Comdr. Arthur C. Davis; 

Executive Officer, Lieut. T. P. Jeter. 
Torpedo and Bombing Squadron One-Squadron Commander, Lt. Comdr. H. S. Sease; 

Executive Officer, Lieut. Henry S. Kendall. 
Torpedo and Bombing Squadron Two-Squadron Commander, Lt. Comdr. Harry R. 

Bogusch; Executive Otlicer, Lieut. M. F. Schodfel. 
Scouting Plane Squadron One-Squadron Commander, Lt. Comdr. A. P. Schneider; 

Executive Officer, Lieut. B. ]. Connell. 
Scouting Plane Squadron Two-Squadron Commander, Lt. Comdr. V. C. Griffin; 

Executive Officer, Lieut. F. P. Sherman. 
Scouting Plane Squadron Three-Squadron Commander, Lt. Comdr. George S. 

Gillespie; Executive Officer, Lieut. A. S. )!arley. 
Scouting Plane Squadron Four-Squadron Commander, Lieut. R. S. Taylor; Execu­

tive Officer, Lieut. (jg) Rufus C. Young. 
Utility Squadron One-Squadron Commander, Lt. Comdr. R. F. \Vood; Executive 

Officer Lieut. Richard F. \\'hitehead. 
U. 's. S. Saratoga (Aircraft Carrie~) (FiagsJ;i~):-Commanding Officer, Captain John 

Halligan; E.'<ecutive Officer, Comdr .. Kenneth \\httmg. 
U. S. S. Lc:r:iHgton (Aircraft Carrt.er)-Commandmg Officer, Captain Frank D. Berrien; 

Executive Officer Comdr. N. H. \Vhtte 
U. S. S. Langicy (Aircraft Carrier)-Commanding Ofticer, Captain l\. ll. Cook; El\e~l,!­

tive Officer, Comdr. R. R. Paunack. 
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U. S. S. Aroostook (Tender)-Cornrnanding Officer, Commander A. D. Bernhard; 
E.«·cutive Ollicer. Lt. Cumdr. Roy Pfaff. 

U. S. S. Ga1111CI (Tendcr)-Commanding Officer, Lieut. Thomas Macklin. 
Aircraft Squadr.:>ns, Asiatic Fleet-con1rnandcr, Conunander R. K. Turner. 
Torpedo and Bombing Plane Squadron Fi,•e-Squadron Commander, Lt. Comdr. R. S. 

Parr; Executive OfiicL"r, Lt. Corndr. R. \Vyrnan. 

Airship 
U. S. S. Los /I llgc/cs-CC>mman<ling Officer, Lt. Comdr. C. E. Rosendahl; Executive 

Officer, Lt. Comdr. Herbert V. \Viley. 

Aviation Duty Other Than Department Stations and Squadrons 
Naval Torpedo St3tion, Newport, R. 1.-Lieut. J. F. Bolger 
Naval Aircr.oft Factory, U. S. Navy Yard, l'hiladelphia, Pa.-1\Ianager, Commander 

R. D. \Vcycrbachcr; Assistant l\lanager, Commander \V. \V. \Vehster. 
Naval Air Detail. Dahlgren, Va.--Dfliccr-in-Charge, Lieut. J. ]. Ballentine. 
Aviation 1\lcehanics' School, l\aval Training Station, Great Lakes, 111.-Lieut. li'L C. 

Faber. 
Aide to A~~i:-;tant Secretary of the Xavy for Aeronautics, Navy Dcparttncnt. \\'a~h­

ington, D.C.--Lt. Comdr. \V. K. Jbrrill. 
Bureau of Navigation, Navy Department, \\'ashington, D. C.-Lt. Comdr. F. \V. 

::-leilson. 
llyJrographic Office, Navy Depai·tment, \Vashington, D. C.-I.ieut. E. F. Burk"tt. 
Bureau of Ordnancl', Navy Department, \\'ashington, D. C.-Lt. Comdr. S. Picking. 
Burec,u of Engineering. Navy Department. \Vashington, D. C.-Lieu!. S. L. LaHache. 
Aide to C-in-C, L'. S. Fleet, Staff-Lt. Comdr. D. C. Ramsey. 
Aide to C-in-C, Battle Fleet, Staif-Lt. Comdr. G. D. Murray. 
Office of Naval Operations, Navy Department, \Vashington, D. C.-Lt. Comdr. A. R. 

Simpson (Board of Inspection and Survey); Lt. Comdr. R. E. Davison (Operations); 
Lieut. R. P. McConnell (Fleet Training). 

U. S. Marine Corps Aviation, Washington, D. C. 
Officer in Charge ......................................... llfajor Edwin H. llrainarcl. 
Personnel Officer ..................................... ." ..... Captain L. E. \Voods. 
Materiel Officer ............................................ Captain F. 0. Rogers. 
Reserve Personnel Officer .................................. Captain T. R. Shearer. 

Aircraft Squadrons, ECEF, Quantico, Va. 
Commanding Officer ......................... Lt. Col. T. C. Turner 

Squadro~t Comuw11dcrs 
Observation Squadron Six-i\I .............................. Captain R. A. Presley. 
Fighting Squadron Four-~1 ............................... Lieut. \V. 0. Brice. 
Fighting Squadron Five-;\1 ................................ Lieut. F. D. \\'eir. 
Service Company One-l\1 .................................. Captain \V. E. i\IcCaughtry. 
Kite Dalloon Squadron One-l\1 ............................ Captain J. Il. l\eill, Jr. 

Aircraft Squadrons, WCEF, NAS, San Diego, Calif. 
Commanding Officer ......................... Captain R. J. 1\fitchell 

Squadron Commanders 
Observation Squadron Eight-~1 ................................. Lieut. T. J. Cushman. 
O):>se~vation S</'wdrm! Ten-i\1 .................................. L~eut. \V. J. \Vallace. 
Fighting Squa< ron Six-i\I ...................................... Lieut. C. C. Jerome. 

Aircraft Squadrons, 2nd Brigade Marines, Nicaragua 
Commanding Officer .......................... l\Iajor L. 1\f. Bourne 

Ob_s~rvation Squadr~m Seven-liT ................................. Captain E. D. Howard. 
Utility Squadron Six-C\I ........................................ Lieut. V. ~1. Guymon. 

rst Brigade Marines, Haiti 
Observation Squadron Nine-111 .................. Commanding Officer, l\Iajor F. T. Evans 

Naval Stati'on, Guam 
Patrol Squadron Three-~1 ................... Commanding Officer, Captain \V. G. Farrell 
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Strength of Naval Aviation 
Dec. 31, 19~8 

C..imm;ssioned Oificer,; . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . 738 
\\'arrant Officers ...................................... ~ 8os 

Jfan"11c Corps 
Commissioned Officers ................................ . 
\\'arrant Oflicers .........•..............•............. 

Grand Total Officers .......................•........ 
1'1 LOTS-i\'<1<'\' 

99 
10 

Qualified Aviators 
Commissioned Oflicers ...................... · ... · · . . .. . . . 446 
\Varrant Otliccrs .......................... · · · · · · · · · · · · ~ 

.Va<·aJ .·1.-iatioll Pilots 
(Enlisted :\len) .............................. ·. · · ... .. 159 

Total Pilots, Xa,·y ................................. ~ 
i'ILoTs--J/ar·illc Corps 

Qualified Aviators 
Commissioned Oflicers ................ · · · · · · · · · · · · · · · · · · 5~ 
\\"arrant Ofliccrs ....... ' ......•..... · · · · · · · · · · · · · · · · · · 2 

N a-.·al •• l<;atio11 Pilots 
(Enlisted :\len) ................ ·. · · .. · .. · · ........ · .. · 

469 

628 

59 

25 

628 

Total Pilots, :\Iarine Corps ...... ············· • · · · · · · So~ __§.:! 
Grand Total Pilots ......... ····················· 712 

Sn:oEl'iTS .............................. ·' · · · · · · · · · · · · · · · · · 197 
E"LISTED :\[E,.-Navy .................. · · · · · · · · · · · · · · · • · ·. Io,864 

:\Iarine Corps ........ · · · · · · · · · · · · · · · · · · · · · <J76 
Total ............................. · · ·... . . . . . . . . . . 1 1,840 

Number of Naval Airplanes in Service 
Dec. 31, 1928 

Fighting Planes ............. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ......... 194 
Observation planes ............. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ........... 220 

Torpedo and llombing plam·s .... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ............ 262 

Patrol and Scouting planes ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . . 8 

Total .................. ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ........... 684 

Naval Flying Time and Distances 
Calendar Year 1928 

At airdromes 
95, 10~ hours 

8,559,180 miles 

At sea (with fleets) 
42,184 hours 

3.796,s6o miles 

Cross cotuztry 
or cross ·;.i'atcr 

I9-ii5 hours 
1,/i9,750 miles 

No. 
25 

61 

19 

8 

Types and Number of Planes. U. S. Marine Corps 
Dec. 31, 1928 

Observation ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·....... 57 
Fighting ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·.. . . . . . . . . 36 
Transports ...... · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · ............ . 
Trait1ing ............. · · · · · · · · · · · · · · · · · · ................... . 

Total •.... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·....... 99 

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 
Fiscal Year 1928 

Aircraft 

Fighters ........... · · • · · · · · · · · · · · · · · · · · · · · · · · ...•................ $ 
Spares ................... · .................................... . 

Observation ........ · · · · · · · · · · · · · · · · · · · · ......................... . 
Spares ............ · · · · · · · · · · · · · · · · · · .......................... . 

Training ............... · ·. • · ·. · · ...................... · .......... . 
Spares ..... • · · · · · · · · · · · · · · · · · · .......................... . 

Patrol ............ · · · · · · · · · · · · · · · · · · · · · · · ....................... . 
Spares ........................................................ . 

Experimental ..... · · · · · · · · · · · · · · · · · · · · ........................... . 

Cost 
317,361,-00 

79,307.00 
909,236.oo 
JOS,J30.8S 
I6I,870.00 

14,829.00 
I ,374 1 107.00 

265,35I.Ii 
310.129.00 



I 57 
I 

346 

so 

96 

I2I3 
226 

Aircraft Year Boo/~ 

Engines 
\Vright Aircoolcd .•.....••..............•.......•.....•...... · ·. · .$ 
Fairchild-Camincz •........•........••..•...........••...•.•....••• 
\Vasp T ..•...•..•..................••.•.....••......•..•.•. · ·. • • · 

Spares •••..•......•..•............•.....••........•..•.••.•.. · · 
N-1300 .• 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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ° 0 0 ° 0 0 

Spares ...................•...•••.••.....•..••.....••.....••.... 
R-I69o ........••.............••....••••...••......•...•.•.•...... 

Spares •.....•••.....•.•...•.••......•..••.....•••..•.•.•......• 

Miscellaneous 
Propellers •.•....•...•...•.......•...............•.•.....•••...•.. $ 
Inertia Starters ••.......•...............•....•.....•.....•....• · ·. 

Parts •.•..••••..•...•...•...•••.••.....••....•.....••...•.....• 
Parachutes •.•...•...•...........•...•••.............••......•. · · . 
Lift Rafts ..•...•.......•.••..•..•••...•...••......••....•..•.. · · 
Instruments , •.......••..........•.......•......•...••....•••... · . 

88I,923.I5 
2,510.00 

2,517,6Is.6o 
629,455-00 
364.374-00 

9I,093-50 
847,o8o.oo 
:.?I I,jjO.OO 

I9I,594-00 
I05,46s.oo 

I9,o8;.oo 
I46,935-00 
I0,308.;o 

200,000.00 

AIRPLANES DELIVERED TO U.S. NAVY IN 1928 

Model 
F7C-I .•....•••.•••••• 
F2ll·I •.. 0 ....... 0 0 ••• 

F3B-I ............... . 
F8C-I ............... . 
F8C-3 ..••...........• 

02U-I ...............• 
02U-2 ............... . 

OL-8 ............... . 
OC-2 ...•••......••.. 
TA-2 .•..........••.• 

T2D-I ............... . 
T4M-I ..•....•...•.••. 
PN-II ....••... 0 ... 0 0 0 

PN-I2 ...•......•.•..• 
NY-2 ..••..••••...... 

XN2C-1 ......•••.••••.. 
XN2B-I ............... . 
XNK-I ...•.•.......••• 
XJQ-T ...•..........•• 
Xl>S-1 ............... . 

Calendar Year 
No. 

Dcliv. Co11tractor 
I ••••....••••••••• Curtiss Aeroplane and Motor Co., Inc. 

30 ....•.••.....•... Boeing Airplane Co. 
73 ................. Boeing Airplane Co. 

6 . • •......•...••• Curtiss Aeroplane and :Motor Co., Inc. 
I 4 •........••.••.•• Curtiss Aeropla!le and Motor Co., Inc. 

I2I ................. Chance Vought Corp. 
30 .............•.•. Chance Vought Corp. 
20 ••..•.•••••...... Loening Aeronautical Eng. Corp. 

7 •.•••••••••...••• Curtiss Aeroplane and Motor Co., Inc. 
3 . . . . • . . . . . • . • ••• Atlantic Aircraft Corp. 
8 .................. The Douglas Co. 

I02 ................. Glenn L. Martin Co. 
1 •••••••••••••••• Naval Aircraft Factory. 

.•...........••.. Naval Aircraft Factory. 
7 ••••••••••••••••• Consolidated Aircraft Corp. 
3 •.......••.•.•••. Consolidated Aircraft Corp. 
1 ................. Boeing Airplane Co. 
2 ••••••••••••••••• Keystone Aircraft Corp. 
I •...•........ : ••. Fairchild Aircraft Mfg. Co. 

. ....•........... Sikorsky Aircraft Mfg. Co. 

Total ............. 432 
Incl. Marine Corps planes. 

AIRCRAFT ENGINES DELIVERED TO U. S. NAVY IN 1928 

Model 
3A-25oo ..••••....•...• 

J·5· ............. . 
R-17oo .............. . 
R-IJOO •.... 0 ••••• 0 00. 

R-17oo. ; ........... . 
R-1750 .•....••••..•.• 

VL-2 .............•. 
R-I34o-B ............••. 
R-790-A .........•....• 
Caminez ..........•••.• 

R-I75o-A .........•..••• 
R-I69o ......•.....••• 
R-I2oo ....•.••••..•• , 

No. 
Deli 'I-•. 

48 
8I 

2 

39 
8I 
45 

I 

274 
I38 

2 

32 
37 

I 

Total .. . . . . . . • • . • • 78I 
Incl. Marine Corps planes. 

Calendar Year 

Co11tractor 
•••.•..••••.•...• Packard Motor Car Co. 
......•......••.• Wright Aeronautical Corp. 
• .•.•...•..•...•• Pratt & \Vhitney. 
• ..•••....•..•.•• Pratt & Whitney. 
. ......•.....•.•• Pratt & Whitney. 
...•..•....•.•••• \Vright Aeronautical Corp. 
• . . . . • • • . • . . • • • . Maybeach Motor Co. 
• .•..•..•.•....•. Pratt & Whitney. 
•...••...•....••• \Vright Aeron:tUtical Corp. 
• ••.••••••..•...• Fairchild-Caminez. 
.•.•....•••..••.• Wright Aeronautical Corp. 
. .••.•.••••...... Pratt & Whitney. 
••...•..........• \Vright Aeronautical Corp. 
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Appendix 

DEPARTMENT OF COMMERCE 
Aeronautics Branch 

Washington, D. C. 

\\"illiam P. ~!acCracken. Jr., Assistant Secretary of 
Cotnmercc for .Aeronautics~ 

Director of Aeronautics ..•....•••.•..•••••.•...•..• Clarence ~r. Young. 
Chief of Administrati,·c Section ..•.....•••...•••.•.• ~tan ley \V. Crosthwait. 

Air Regulations Division: 
Edward P. Howard ••....•••.•••...••••..•• Chief, Air Regulations Di,·ision. 
Gilbert G. Bud wig .•...•.••...•••...•••... Chief, Inspection Section. 
Jesse \V. Lankford ••................••.•.. Chid, Licensing Section. 
Louis H. Bauer ••....•.....••.......•....• Chief. ~!edical Section. 
Lawrence V. K<•rbcr •.••.•••.....••.....•. Chief, En!'(ineering Section. 
Eitner ~feD. Kintz •...•..•.•••...•..••.... Chief, Enforcement Section. 

10 Supen·ising Inspectors. 
5 Engineering Inspectors. 
6 Aeronautical Engineers. 
8 Airplane Inspectors, Factory. 
~8 Airplane and Engine In'spectors. 

Division of Airports and Aeronautic lnfonnation: 
Harry H. Blee ..•..•.•.••..•.••.. Chief, Dh·ision of Airport!' and Aeronautic 

Information. 
A. P. Taliaferro, Jr •••......•••• Ch!ef, Fi.dd Sen·ice ?ection~ 
Tolm Gro\•es .•••..•......•...•• Clucf, Atrway Bulletm Section. 
'Fred J. Martel. •••............ Chief, Statistics and Distribution Section. 
Ernest L. Jones ••...•...•...•.. Chief, Editorial Section. 

Airways Division: 
F. C. Hingsburg .•.••.•.....••.•••.•.••. C~ief Eng_ine~r. 

C. I. Stanton.. . •.......•......•..... Atrways Engmeer, 
Thomas A. Lee: ..•.•.........•.•.•... A~mi!tistrat!ve Officer. 
\V. T. Miller ....••....•••••.......... Pron.ctpal ~trways E.xtension Supt. 
H. J. \Valls •...•.••••....•....•...... Ra~tO Engmeer, • 
Eugene Sibley .••...•....•.......•.•.. Ch!ef, C?mmunocattop Section. 
T. H. Chapman .......•...•..•........ Ch!ef• \\·eather ?ecttOn .. 
A. J. LaBaie ••• , ••......•..•..••....• Ciud, Construction Sectoon. 

q Airways Extens!on Superintende.nts. 
13 Inspectors of .\orways ConstructiOn. 

7 Airways En~ineers and Assistants. 
5 Associate and Assistant R'!d!o Engineers. 

4~ Airwa\·s ~[echamctans, 
76 Radio Operators. 

5 Airplane Mechanicians. 
zz6 \\'eather Observers. 

3 Assistant Airways Traffic Supervisors. 
544 Caretakers. 

Air Mapping Section Coast and Geodetic Survey: 
Raymond S. Patt'on •................ · · · · • · ·······.Chief, Air ]\[apping Section. 

Aeronautical Research Division, Bureau of Stan~ards: . 
J. H. Dellinger ..••.•..........••...••... Chtef, Aeronauttcal Research Division. 

AIRPLANES HAVING APPROVED TYPE CERTIFICATES 
Dec. 31, 19~8 

KEY: P-Place; 0-0pen; .C-Ciosed; L--Landplane; Am-Amphibian; Com•_:_Con­
vertible; Fb-Flying boat; 11-lltplane; ~!-1\fonoplane. 

A.T.C. Date 
No. Issued 

I927 

2 

3 
4 

~ 
'l 

3·29 
7·26 
3·29 
6· 8 
6· 8 
6- 8 
4· 7 

Airplane 
Wciyht Useful Gross 
Empty Load Weight 

Buhl Airster, 3P0LB, I4. zoo h.p .. •••• ••••••••••..••• r686 
Boeing 40A (1\fml), ~~ CLH, \\.asp -100 h.p .......... ·3531 
Johnson Twin 6o, :oPOL~l, 2 Bnstol Cherub 36 h.p ..... 8oo 
J)ouglas 02, zPOLB, L!berty 12 400 h.p ............. z88s 
Douglas 1\b, 3POLB, Lt.berty 12 400 h.p ............. 2885 
Douglas l\f.4, 3.POL_ll, Loh,erty 12 4~0 b.p .•.•.•... ·;:. 3400 
Alexander Com. \Vmg, 3l OLB, OX5 90 h.p. or OXX6 

100 h.p .••••••••••••••••.••••••••••.•.•..••.•• ,1470 

1383 
2469 

520 
1870 
18]0 
1455 

760 

3069 
6ooo 
1320 
4755 
4755 
48ss 

2230 



A.T.C. Date 
No. Issued 

8 

9 

10 

II 

12 
IJ 

14 
15 
16 
17 

18 
19 

20 

21 

22 

23 
24 
25 
26 
27 
28 

29 
30 

JI 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 

53 

54 
55 
56 
57 
ss 
59 
6o 
61 

4• 7 

6-17 

7· 2 

7·19 

9·27 
IO· 6 

10· 6 

II· I 
11·10 

11·15 
12- I 

12- I 

12- 8 
1928 
I· 4 

4·30 
I· 6 
1·27 
2· 8 
2-~s 

3·I2 

4· 2 
3·22 

3·22 
3·22 
4· 3 
4• 4 
4• 4 
4· 7 
4·1I 
4·11 
5· 9 
5-28 
6-18 
6-18 
6-14 
6-14 
6-23 
6-16 
6-I8 
8-28 
7· 9 
7· 9 
7· 9 
7· 9 

7·I4 

7·I4 
7·27 
7·30 
8- 6 
8- 6 
8- 6 
8- 8 
8- 9 

8-15 

Aircraft Year Booll 

Ai•·plauc 
fVciq/Jt Useful Gross 
Eutpty Load u·,·i!lill 

Alexander Long \Ving, Jl'OLII, OXs qo h.p. or OXX6 
I 00 h_._p. . ... • • • • ..... • . • • • .... • . • • ...... • • • • • • • I 470 

Atlantic Universal, 7l'CConv;\l, \V\\" 200 h.p. 
LandJJlane .. 2192 

(Hamilton Pon loons) Seaplane .... 2653 
Fairchild Fc2, 5l'CConv 2oo h.p .•••...... Landpl:mc .. .: 16o 

(Fairchild Pontoons) Scapl{me .... 2427 
Advance \Vaco 9, Jl'OLII, OX5 90 h.p. or OXX6 

100 h.p. , • , • , , • , , , , , ... , ...•....••• , •....•.. , , .IJ20 
Buhl Airsedan 10, 5PCLB, J5, 2oo h.p ...•••.•....... .:073 
Advance \Vaco 10, 3POLII, OX5 qo h.p. or OXX6 

I 00 h.p. . . , , .. , . , ..... , , , , , . , , , , •... , , , , ... , , , , I 200 
Douglas C1 Transport, JOl'CLII, Liberty 12 400 h.p .... J8oo 
Cancelled 
Stinson SJ\I1, 6PCLM, J5 2oo h.p ...•...••...•...... 1970 
American Eagle, 3I'OLB, OXs 90 h.p. or OXX6 . ·-

IOO h.p .......••...•.•..••..• •• •• •... •• • •• •• • • .1--t 
Pitcairn PAs, •POLB, JsC 200 h.p .••........••.... ·'74.! 
Kreider-Reisner Challenger, 3l'OLB, OXs 90 h.p. or 

OXX6 •oo h.p .•..•..................•.•...•... 1236 
Fairchil,l FC~\V, 5PCConv. \\"asp 400 h.p. 

(Fairchild Pontoons) Seaplane .•.. 27i0 
Landplanc .. .!.jill 
Skiplane ••.. 3030 

Swallow, 3POLIJ, OXs 90 h.p. or OXX6 too h.p ..... '447 

Central States 1\Ionocoupe, 2PCLi\l, Anzani 6o-8o h.p ... 700 
(Mono-Aircraft Co.) ..•..........•. Siemens 70 h.p ... 7·1'1 
Boeing JIID, -tPCFbB, \V\V 2oo h.p .......••........ .!588 
Stinson Sill, 5PCLB, J5 200 h.p .•...•.•••••.•.••.... 1815 
Mahoney Ryan Jh, 5PCLJ\I, Js .!00 h.p ...••......... I870 
Advance \Vaco-10, 3POLll, Siemens 90-125 h.p ...••..• 1349 
Boeing 401!, 3PCLB, Hornet 525 h.p .........•...... -3506 
Lincoln Page 1928, 3POLB, OXs 90 h.p. or OXX6 

100 h.p . ....................................... I 250 
National Airways Air King, 3.POLB, OX5 90 h.p ..•... 1380 
Travel Air Model 2ooo, 3l'OLll, OXs 90 h.j>. OXX6 

100 h.p .........•.•.•••.....•.....•.....••.•... 1347 
Travel Air Model 3000, 3POLB, I-!isso 150·18o h.p .••. 161i4 
Travel Air Model 4000, 3POLB, \V\V 200 h.p .....•.. 166o 
Buhl CAsA, 5PCLll, \VW 2oo h.p ................... 2100 
Loening 7PCAmB, \Vasp 400 h.p .......•............ 3730 
lnternat'I F17 3POLB, OX5 90 h.p. or OXX6 1oo h.p. 1480 
Pheasant, 3POLB, OX5 90 h.p ..•.•....•.••• : •....... •35' 
Travel Air Model 8ooo, 3.POLB, Caminez 120 h.p ...... 1475 
Travel Air J\lodel 9000, 3POLB, Ryan-Siemens 1.:5 h.p.q;s 
Berliner CM-4, 3POLM, OXs 90 h.p ........•........ 1490 
Curtis Robin, 3PCLl\l. OX5 qo h.p ..•........•...•.•. 148o 
Advance \Vaco-10, 3POLB, \V\V zoo h.p .•......•.•.. I.jii 
Advance \Vaco-10, 3POLB, Risso •so-180 h.p ......... 1so8 
Simplex Red Arrow, 2POLl\f, Kinner 75 h.p .......... 1 o.:o 
Simplex Red Arrow, 2PCLl\I, Kinner 75 h.p ...•.•.•.. 1020 
Texas Temple, I,POLl\i, ·'"''Y 200 h.p .....•••.•...... 1350 
Buhl CA-3C, 81 CLl\1, W\\ 2oo h.p ......•...•••••.. 176o 
Be_llanca CH, 3.PCLll, W\V 2oo h.p .......•.•..••••.. 2190 
Stmson SM-2, 3PCLM, \Varner 110 h.p .......•.•••.. 1516 
Lockheed Vega, sPCLM, W\V 2uo h.p ............... 1875 
Swallow, 3POLB, Hisso 150-18o h.p ..............•.. 1728 
Swallow, .3.POLB, \V\V 2oo h.p .•...••••.•••.•.•.•.... 1716 
Atlantic Super Universal, 7PCConvl\I, Wasp 400 h.p. 

· Land plane •. 3000 
(Hamilton Pontoons) Seaplane .••. 3550 

Arkansas 3C3 Commandaire, 3POLB, OX5 90 h.p. or 
OXX6 IOO h.p ..•...•.•....•.•••••••.....•••••.. 1410 

Boeing 4oC, 5PCLB, \Vasp 400 h.p .•.•••....•..•.•.. 3522 
Stearn~an C-3ll, 3POLB, W\V 2oo h.p ...•.•.••..•..•. 1625 
Atlantic FX, I4PCLl\I, 3 Wasps @ 400 h.p ........... 7390 
Alexander AI, 3POLB, \V\V 200 h.p .................. 1705 
Alexander A2, 3POLB. OX; 90 h.p. or OXX6 1oo h.p .• 1459 
Alexander A3 & A4, .JPOLB, Risso I so-180 h.p .•••.... I877 
Sikorsky S38A, II PC Am B, 2 \Vasps @ 400 h.p .•..... 6ooo 
Fairchild FC2W2, 5PCConvl\f, \Vasp 400 h.p. 

Landplane . . 2732 
(Fairchild Pontoons) Seaplane .... 3072 

Stearman C3C, 3POLB, Hisso 150-18o h.p ........... 1790 

760 

18o8 
1347 
l.j.jO 
'573 

;So 
16.!8 

814 
1070 

18.10 
.!182 

1570 
753 

475 
.j20 

1155 
i.j65 
I43o 
(·76 

2573 

950 
755 

833 
926 
740 

I6oo 
.:!ljO 

6.?o 
675 
825 
825 
810 
-,8 
899 
896 
572 
572 
900 

1440 
186o 

984 
1595 
97-' 
984 

2150 
I6oo 

790 
2553 
1025 
5110 

786 
982 
741 

4480 

2768 
2428 

960 

2.?30 

.JOOt' 

.jOOO 
36oo 
4000 

~100 

3700 

..!000 

4600 
46oo 
46oo 
..!.?00 

I I 75 
11/;i 
3743 
3280 
3.100 
202'5 

6Cii9 

2.:!00 

-''35 

2180 
2:i90 
.qoo 
3700 
5900 
2100 

2026 
2,100 
2.JOO 
2.JOO 
.!217 
2310 
2404 
159Z 
1592 
2250 
J200 

4050 
2500 

3470 
2j00 
.!700 

2200 

6o75 
2650 

12500 
2491 
2441 
2618 

10480 

ssoo 
ssoo 
2750 

--···-·--·· ---·-----------··-
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Appendix 385 

A.T.C.Date Weigllt Usef1d Gross 
,\·o. Issued Airplane Empt)• Load Weiglrt 

63 8-15 Curtiss Robin, 3 PCL)f, Chall~nger 170 h.p .........••• 1576 86~ 2.j.j0 
6~ 8·2.j Boeing B1E, o~PCFbB, \\'asp -100 h.p .....•.••.•••••.. 2090 1510 ~500 
65 8->7 Cessna A, o~PCL)I, Anzanr 120 h.p ..••••••.•.•••••• 1304 956 .2260 
66 8-27 Loening, ;PC Am II, Hornet soo h.p .••..••.•.••..••••• 3867 2033 5900 
67 8-27 Loening, 6l'CAmll, Cyclone sao h.p ..••••.•..•..•••.. 3849 2051 5900 
68 8-29 Curtiss-Robertson Robin, 3PCL)I, OX; 90 h.p ..•.••••. q89 728 .2.217 
69 8-29 Curtiss-Robcrts.on Robin, 3PCL)[ Challenger 170 h.p. 1576 86~ .2~.j0 
;o 9· 5 )lono-Aircraft :\lonocoupc, 21'CL)[, Vdie ~5 h.p ••.••. 795 555 1350 
71 9· 6 Spartan C-3, 3POLJJ, Ryan-Sicmens 120 h.p .•••.••••. 1355 795 2150 . - 9• 7 Ccssna A\\", o~PCL:\1, \Varner 110 h.p .•••...••••••.. 1225 1035 2260 
73 10·1.:! Spartan C-3, 3POI.Il, \\'alter uo h.p .••••••••••.•..•. 1310 8o~o ~•so 

~~ 10·16 Stinson SM-1DA, 6PCL:\I, \\"\\' 200 h.p ..•••.•••.••. 243.2 2068 ~500 

15 10-.:q. Fairc"hild FC.2, sPCL:\1, Challenger 1;o h.p .•••...•.• . 2239 1361 36oo 
76 10·2'9 Stinson S:\l-1 DB, 6PCL:\I, \\"\V .200 h.p .•••••..••••• • 2522 1978 4500 
77 10·29 Stinson S)l-1 UC, 2PCL)I, \\"\\' .200 h.p •••••..••••••. 2514 1986 ~500 

78 10·.29 Stinson S)I-1DL>, 2PCL:\I, UD 2oo h.p .•.••..•.•..•• 2280 2.!20 -1500 
79 II• 7 Consolidated PT-1, 2POLB, llispano ISO· I So h.p •...•.. 1805 713 2518 
So II· 7 Consolidated XY-1, 2POLB, \\'\\' zoo h.p .•.••..••••• 1773 722 2495 
81 II· 7 Consolidated XY-z, zPOConvB, \V\V .!OO h-r:· 

Landp ane •• 18oo 698 2-!98 
Seaplane .••• 21-15 698 28.j3 

82 II· 7 Consolidated 0-17, 2POLB, \\'\\' :zoo h.p ....•••••..•. 1881 8o~:z 2723 
83 II· 

' 
Consolidated J>T.j and Pt-3a, 2POLB, \\"\V zoo h.p .••. 17~7 698 2-1-15 

8~ 1 1·10 Consolidated )lo el q, 2POLB. Scarab 110 h.p •.•••.• 976 -174 1-150 
85 11•13 Hamilton I-l.-4j• 8PCLM, \\'asp 400 h.p .• • •• · .. • · ..• -33-P 2~08 5750 
86 I l·I 7 Laird LC-B, 3 >OLB, W\\' 200 h.p .••••••.•••..••••••. 1812 1038 2850 
8; 11·19 Ford ~-AT, qPCL)I, 3 W\\' @ 200 h.p .•.•.••.•••••• 6169 3961 10130 
88 11·.23 Kreider-Reisncr C-~. 3POLB, Comet 115 h.p .••••••.•• 1331 1069 2.j00 
89 11- .. q. Fairchild 71, 7PCL-S)I, \\"asp ~oo h.p •••. Landplane •• 2930 2570 5500 

Seaplane ..•• 3270 2230 5500 
90 I 1·.2-J Loening C2-C, 6 PcAmll, Cyclone soo h.p .••••.••... 389~ 2006 5900 
91 11·2~ Loening C2-H 6PCAmll, Hornet soo h.p .•... · · ••.•.. 389~ .2006 5900 
92 12· I Pitcairn Pa-6,' 1 POLB, \\'\\: 2oo h.p .• • • • • · • • •• • •.•.. 189.2 1158 3050 
93 1.2- I Lockheed Vega, ~PCL:\1, \\·asp -100 h.p .• · ••. • · • ••... 2492 15-P ~033 

9~ 12· I Hamilton l_l·-!7, 8 'Ci:)l, Hornet ~o'! h~~-- · • · • · · · ·• •• ·3450 2JOO 5750 
95 1.2- 4 :Mohawk Prnto, )IL\·, 2POL~I, \ ehe ~o h.p ..••.••••. 858 47~ 1332 
96 1.2·1~ Atlantic FXA, qPCL)I, t \\asps@ o~oo h.p ..•••••••. 8q-1 ~966 13100 
97 12·28 Kreider-Reisner C-3, 3PO B, \\arner 110 h.p .•.•••••. 1165 835 2000 

I92<} 
Buhl CA-8A, 8PCLD, Cyclone 525 h.p .•••••••••••••.• -35~2 2558 6100 98 I· 3 

99 1· 3 Duhl CA-811, 8PCLB, Hornet 525 h.p .•••••••.•.••.•• • 35~2 2558 61oo 
100 1· 3 Travel Air i\Iodd 6ooo, 6PCL:\I, \V\\: 225 h.p .•....•• 2430 1670 4100 
101 1· 5 Brunner-Winkle ::'llodel A,(1POLD1 OXs 90 h.p .. • • • .•• 1319 831 2150 

102 1·11 Lockheed-Air Express, sP Ll\1, \\-asp ~"5 h.p .• • • • ·• ·• 2533 18~2 4375 

ENGINES HAVING APPROVED TYPE CERTIFICATES 
flee. 31, 1928 

KEY: 4-:'1/umber of cylinde_rs; R-Rad~al (!lrrangement); V-Vee (_arrangement); 
L-In line (arrangement); A--Atr cooled; \\-\\ ater cooled; G-Gear drrve. 

Date A.T.C. Dcscrittion tftpd RRated 
1928 No. · · .P.M. 
6- 1 Fairchild Caminez H7·C. · · · · · · ·· ·· · · · · · • • · • · · · ·• • 4RA 120 
4- 2 2 \Varner ..... · · • · · · · • · · · · · · • · · · • · · · · · · · · · · • · • · · • · 7RA 110 
6-t8 3 Kinner K-5 •... · · · · · · • · · · · · · · • · · · · · · · · • · · · · • · · • • • sRA 90 
6-22 ~ Velie •.•..... · • • · • · • · · · · · · • · · · · • · · · · · • · • · · • · · · • • • sRA 55 
7-26 5 Curtiss Challenger ~-6oo · · · · · · · · · · · · · • · · · • • · · • • • • • 6RA 170 
8-31 6 Curtiss Conqueror \ ·155° · · · · · • • • · · · · · · · · • · · · · · .•• 12V\V 6oo 
9-13 6 Curtiss Conqueror GV- 157°· · · · · · · · · · · · · • · · · · · · · •. 12V\V 6oo 
9-13 8 Curtiss Chieftain H-164o ·· · · ·· · · · · · · •• · • · · • • · · • · •. 12RA 6oo 
9-18 9 Aircraft Comet • · · · • · • • · • · · · · • · · • • · • · · • · • • · · • · · •• 7RA 130 

Curtiss D-12 • · · · • · • · • · · · · · · · · · • • • · · · · · • · · · · · · · · • · uV\V ~35 
Dayton Bear ••• · • • • · • · · · · · · · · · · • • · · · • · · • · · · · · •. · • ~LA 76 
LeBlond 6o ·; ._. · · :··· · •· · · · · · · · · · · · · ·· · · ·· · · ·· · · · sRA 65 
\\'right J·s \\ Iurlwmd • - • • • · · • • • · · · • • •...•.•...••• 9RA 225 
Pratt & Whitney Wasp ·· · · · · · • · · • · · · · • • · · · · · · •••• 9RA 425 
Pratt & Whitney Hornet · · · · · · · · · · · · ·- •..•...•.••• 9RA 525 

10·11 to 
I 1·24 II 

II·JO 12 
12·17 13 
12·19 14 
12·19 15 

.. ,. :-

960 
t8so 
1810 
181 5 
t8oo 
2400 
2400 
2200 

1825 
2300 

1425 
1950 
t8oo 
1900 
1900 
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ENGINES APPROVED FOR LICENSE WITHOUT APPROVED 
TYPE CERTIFICATES 

Name 
Curtis• ••..•.•••..•..•....•.••.•... 
Curtiss ••...•....•.....•.•....•..•. 
Curtiss ••...............••......... 
DeHaviland •.••.•..••..•••• , •.••••• 
Hall-Scott ..••...•......••....•.•.. 
Liberty ........................... . 
Siemens-Halskc •..........•......•• 
Sicmens-Halske .........•.••......• 
Siemens-Halske ...........••.••.•.. 
Siemens-Halske .......•....•...••.. 
\Valter .•....•................•••.• 
\Vright-Hispano •......•..••.••..•.. 
\Vright-Hispano •..•...••..••••....• 
\Vright-Hispano •.••...•.•.••••..•.. 

Dec. JI, 1928 

Model 
OX-5 
oxx 
C-6 
Gypsy 
L-1 
12A 
SH-1o 
SH-11 
SH-12 
SH-4 
1'\Z 
A 
E 
I 

Descript£ou 
SV\\' 
8V\\' 
6L\\' 
4LA 
-!L\\' 

uV\\" 
5RA 
7RA 
9RA 
5RA 
oRA 
svw 
8VW 
svw 

Rated li.P. 
90 

JO.! 
160 
8s 

125 

-100 
iO 

100 
122 

6o 

Rated RJ' .. ll. 
l.jOO 
qoo 
1750 
1900 
165o 
IjOO 
15_:;; 
158-1 
15i5 
1:;40 
r6oo 
1.~50 
r8oo 
1-150 
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Appendix 

Technical investigations undertaken by the Committee included the 
following: 

For the Air Corps of the Army 
I!l\'cstigati!>n of .the_ flat s_pil~ of the :qouglas 0-2 airplane. 
I· u~l-scf!le _nwe~llgallon ot . d1ffe~ent \\:mgs on_ the Sperry me_ssengc;r aiq>lane. 
In\ cst!gat!on of the bd1av1'?r <?I a!' airplane Ill lan~mg ~nd 111 takmg off. 
InvestigatiOn of pressure d1stnbutton and accelerations 111 pursuit-type airplane 
Acc.,J.,ration readings on the P\V-9 airplane. • 
\\'ind-tunnd in,•cstigation oi biplane cellules. 
In\·estigation of pressure distribution on ob:;ervation-type airplane. 
Study of mutual interference of propeller and fuselage with geared engine. 
Study of comparati\·c performance With various types of superchargers. 
'fests in special wind tunnel and in flight of atmospheric conditions causing ice formation. 
Determination of moment coefficients and hinge 'moment coefficients for different tail 

surfaces. 
D.,termination of aileron hinge moments \'ersus rolling moments for various types of 

ailerons and wings. 
Jn,•estigation of wing llutter. 

For the Bureau of Aeronautics of the Navy 
In,·estigation of pressure distribution on vertical tail surfaces fitt"d with balanced rud­

ders. 
ln\'estigation of methods of improving wing characteristics by control of the boundary 

layer. 
De\·clopment of a solid-injection type of aeronautical engine. 
Investi1ption of XY training airplane with Handley Page automatic slot. 
Determmation of radii of gyration of O.:il'-I airplane. 
ltwestigation of windshields and fairings for protection from air currents. 
Investigation of comparath·e aerodynamic resistance of ri,•ited and bolted construction. 
Investigation of parasite resistance and propeller efficiencies of PB-.?. 
lll\·estigation of method of imprO\·ement in visibility in an airplane. 
Investigation of maximum tail loads in dives. 
Investigation of the forces on seaplane floats under l:.nding conditions. 
Investigation of water pressure dbtribution on seaplane hulls. 
Study. of _design factors _for metal prope!lers, . . . 
Investtgatton of application of compressiOn tgmtton to atr-cooled engine cylinders. 
Itwestigation of flight path characteristics. 
Effect of varying the aspect ratio and area of wings on performance of fighter airplane 

with supercharged air-cooled engine. 
Investigation of aerodynamic loads on th" U. S. S. L()s A11gc/cs. 
ltwestigation of autorotation. 
Investigation of spoiler aileron control. 
Development of aircraft engine supercharge~. 
Effect of various forms of cowling on pertormance and engine operation of fighter air-

plane with supercharged air-cool~d engine. 
Prevention of ice formation in llight. • 
Comparative tests of rubber :ond Oleo tY.pe landong gears. 
Investigation of the drag of a wing radiator. 
\\'ind-tunnel tests of racing wing sections. 

290. 
291-

293· 

294-

National Advisory Committee for Aeronautics-Technical Reports 

A Preliminary Investigation o~ Supercharging an Air-Cooled Engine in Flight. By 
1\Iarsden \Yare and Oscar \\. Schey. 

The Comparative Performanc~ of Roots Type_ Aircraft Engine Superchargers as 
Affected by Change in Impeller Speed and Displacement. By :Marsden \Vare and 
Ernest E. \Vilson. 

A Study of \\"ing Flut!er_. By A, F._ Zahm and R. 1\I. B~ar. 
Aerodynamic Charactenst1cs of Atrf01ls-V. By the National Advisory Committee 

for Aeronautics. 
Theories of Flow Similitude. By A. F. Zahm. 
Pressure Distribution Over a Ro;ct!lngular Monoplane \Ying Model up to go• Angle 

of Attack. By 1\Iontgome:y Kn.tght an<!- G_scar Loeser, Jr. 
Forces on Elliptic Cylinder 111 Umform Atr Stream. By A. F. Zahm, R. H. Smith, 

and F. A. Louden. 
\Vater Pressure Distribution t'n U0-1. Seaplane Float. By F. L. Thompson. 
Drag of C-Class Airship Hulls of Vanous Fineness Ratios. By A. F. Zahm, R. H. 

Smith, and F. A. Louden. • 
Characteristics of Five Propellers 111 Flight. By J. \V. Crowley, Jr., and R. E. 

Mixson. . 
Two Practical Methods for the CalculatiOn of the Horizontal Tail Area Necessary 

for a Statically Stable J\irplane. ;BY \Vatter S. Diehl. 
The Measurement of l\lax1mum Cyhnder Pressures. By Chester \V. Hicks. 
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297· 

~g8. 

299· 
300, 

30 I. 

302, 

303, 

30.j. 

306. 

307-

308. 
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The Variation in Engine Power with Altitude Determined from :'-[casuremcnts 
in Flight with a Hub Dynamometer. Br \V. ll. Grove. 

Pressure Distribution Tel'_ts on 1'\V-9 \V111g :'-!odds from -18° Through 90° .\nglc 
of Attack. By Oscar E. Loe>cr, Jr. 

The Reduction of Obsen•ed Airplane Performance to Standard Conditions. I:y 
\\'alter S. !Jichl. 

Effect of Chord and Span of Ailerons on Rolling and Yawing :'-foments in Le,·el 
Flight. By R. H. Heald and IJ. L. Strother. 

Investigation of Damping Liquids for Aircraft Instruments. By G. H. Kenlegan. 
The Twenty~Foot Propeller Research Tunnel of the Kational Advisory Committee 

for Aeronautics. By Fred E. \Veick and Donald H. \\"ood. 
Full-Scale Tests of \\'c.od Propellers on a VE-7 Airplane in the l'ropdkr Research 

Tnnnel. By Fred E. \\"eick. 
Full-Scale Tests on a Thin :'-Ictal Propeller at Various Tip Speeds. By Fred E. 

\Veick. 
An lm·estigation of the Use of Discharge Vah·es and an Intake Control for 

Improving the Performance of N. A. C. A. Roots Type Supercharger. By Oscar 
Schey and Ernest \\'ilson. 

An lnvcsthmtion of the Aerodynamic Characteristics of an Airplan~ Equipped with 
Several Different Sets of \Vings. By J. \V. Crowley and :\!. \\". < ;reen. 

The Gaseous Explosive Reaction-A Study of the Kinetics of Composite Fuek 
By F. \V. Stevens. 

Full-Scale \Vind Tunnel Tests of a Series of :'-fetal Propellers on a VE-7 .\irplane. 
By Fred E. \Veick. 

The Pressure Distribution over the Horizontal and \'ertical Tail Surfaces of the 
F6C-.1 Pursuit Airplane in Violent :'-Janeuvers. By Richard V. Rhode. 

Aircraft Accide~It~-:-:\fcthod of A!talysis. By the Special _Committee on the :\ome"· 
clature, Subdi\'ISion, anrl Classification of Aircraft Acctdents, 

National Advisory Committee for Aeronautics-List of Technical Notes 
Issued During the Past Year 

No. 
267. 

269. 

~70. 

27 I. 

272. 

273· 
"74· 

27 5· 

286. 

287. 
288. 

289. 

290. 
29 I. 

Pressure Distribution on \Ving Ribs of the VE-7 and TS Airplanes in Flight. lly 
R. V .. Hl~ode, Part I: Level Flight. 

?.'lass D1stnbu!lon and Performance of Free Flight l\Iodels. By Max Scherberg 
and R. V. Rhode, 

The Distribution of Loads Between the \\'ings of a Biplane Having Decalage. By 
Richard l\[. Mock. 

The Characteristics of the K. A. C. A. 97 Clark Y, and ;\, A. C. A.-:'-f6 Airfoils 
with Particular Reference to the Angle ~f Attack. By George J, Higgins. 

Full Scale Drag Tests on Various Parts of Sperry :lfessenger Airplane. By Fred 
E. \Veick. 

Special Propeller Protractor. By A. L. Heim, 
The Effect on Performance of a Cutaway Center Section. By Thomas Carroll. 
The Effect of the Sperry l\Iessenger Fuselage on the Air Flow at the Propeller 

Plane. By Fred E. Weick. 
Determination of Propeller Deflection by Means of Static Load Tests on :\[oriels. 

By Fred E. Weick. 
Hehum Tables. By Lient. Commander Clinton H. Havill, U. S. N. 
Pressure Distribution on \Ving Ribs of the VE-7 and TS Airplanes in Flight. 

Part II: Pull-Ups. By R. V. Rhode. 
An Automatic Speed Control for \Vind Tunnels. By A. F. Zahm. 
Resistance of Streamline \Vires. By George L. DeFoe. 
Drag of Exposed Fittings and Surface Irregularities on Airplane Fuselages. lly 

Donald H. \Vood. 
A Comparison of Propeller and Centrifugal Fans for Circulating the Air in a 

\Vind Tunnel. By Fred E. \Veick. 
Corrosion Embrittlement of lluralumin. I. Practical Aspects of the Problem. By 

Henry S. Rawdon. 
Corrosion Emhrittlcment of Tluralumin. II. Accelerated Corrosion Tests anrl the 

Behavior of High-Strength Aluminum Alloys of Different Compositions. By 
Henry S. Rawdon. 

Corrosion Embrittlement of Duralu.min. III. Effect of the Previous Treatment 
of Sheet Material on the Susceptibility to This Type of Corrosion. By Henry 
S. Rawdon. 

Corrosion Embrittlement of Duralumin. IV. The Use of Protective Coatings. By 
Henry S. Rawdon. 

Preliminary Investigation on Boundary Layer Control by Means of Suction and 
Pressure with the U. S. A. 27 Airfoil. By E. G. Reid and l\I. J, Bamber. 

A Dangerous Seaplane Landing Condition. By Thomas Carroll. 
The Reaction on a Float Bottom \Vhen Making Contact with \Vater at High Speeds. 

By H. C. Richardson. 
Preliminary Biplane Tests in the Variable Density \Vind Tunnel. By James M. 

Shoemaker. 
Welding High Chromium Steels. By \V. B. Miller. 
Gluing Practice at Aircraft Manufacturing Plants and Repair Stations. By T. R. 

Truax. 
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The Drag of a J·S Radial Air-Cooled Engine. By Fred E. \\"cick. 
The Formation of Ice l'pon Exposed Parts of an Airplane in Flight. By Thomas 

Carroll and \Villiam H. ~lcAvo..-. 
\\'ind Tunnel Force Tests in \\'ing Systems Through Large Angles of Attack. 

ll~· Carl ]. \\"enzin~ter and Thomas A. Harris. 
The Effect of Tip Shields on a Horizontal Tail Surface. By Paul V. Dronin, 

Earl I. Ramsden, and Geor!'re J. Higgins. 
Preliminary Report on the Flat-Top Lift Curve as a Factor in Control at Low 

~peed. By ~lontgomery Knight and )Iillard J. Bamber. 
The llctcrmination of Sc,•er:.I Sr.ray Characteristics of a High-Speed Oil Engine 

Jnjectio:t System with un Osctlloscope. II)• Chester \\". Hicks and Charles S. 
~loorc. 

Slottcd-\\'ing Airplanes. By E. E\·erling. Translation from "Zeitschrift des 
Vcrcinc~ deutscher l:~genieure," ~lay ;, 192i. 

Some German Gliders oi 192D-19-'3· By .\!fred Gymnich. Translation· from "Der 
Glcit- und Segclflugzcugbau" (ch. 3). Published by Richard Carl Schmidt & Co., 
Berlin, 1925. 

Glider Con,truction and Design. By Alfred Gymnich. Translation from "Der 
Glcit- und Segelflugzeugbau" (ch. 4, sees. 1-3), 1925. 

Turbulent Flow. By L. Prandtl. Lecture delh·ered before the International Con­
grc,;s for Applied ~lechanics, Zurich, September. 1926. 

Approximation ~!cthod for Determining the Static Stahilil\· of a ~lonoplane Glider. 
lly A. Lippisch. Translation from "Zeitschrift fiir "Flugtcchnik und ~Iotor­
luftschiffahrt," June 14, 19.!7. 

Experiments on Airfoils with Aileron and Slot. By A. Tietz. Translation from 
Report J II, "Ergchnisse der Aerodynamischen Versuchsanstalt zu Gottingen" 
(Aerodynamic Institute). 

Safety in Airplane Flight. B~· H. Brun~t. Communication by H. Brunat, of the 
"Service de Ia Xavigation Aerienne," to the "Societe l'ran~aise de !\a,•igation 
.ACrienne." November to, 19..!7 • 

. Structural Dct'lils of German Gliders. Jly Alfred Gymnich. Translation from 
"Ocr Glcit- und Segelflugzeugbau" (cit. 4. sees. 6-9), 1925. 

~Ictal Aircraft Construction at \"ickers. Some Interesting !\ew Forms Developed. 
From Flight, September 15, 19-'i· 

Increasing Lift by Releasing Compressed Air on Suction Side of Airfoil. By :P. 
:>eewal•l. Translation from "Zeitschrift fiir Flugtechnik und Motorluftschiffahrt," 
August 16, 1927. 

"(;lostcr" High-Lift Riplane \Vings. Ilr H. E. Preston. From The Gloster, 
Volume II, Xo. 5, Januarr-Fcbruary, 1927. 

Duralumin-llcfects and Failures. Ily Lieut. Commander "'illiam Kelson (C. C.), 
United States Navy. From "Aviation.'' .August .zg, J9~i· 

Calculating Thrust Distribution anrl Efficiency of Air Propellers. By Theodor 
llienen. Translation from "Zcitschrift fiir Flugtcchnik und l\lotorluftschiffabrt," 
Xovcmhcr 2j, 19~6. 

Tensile Strength of \\'elrled Steel Tubl's. First Series of Experiments. By A. 
Rcchtlich. Translation from "Zeitschrift fiir Flugtechnik und l\lotorluftschiffahrt." 
September q, 192j. • 

Crank Case Sca,·cnging of a Two-Stroke-Cycle Engme. Ily Otto Holm. Transla­
tion from "Zeitschrift rles Vereines deutscher lngenieure," June 11, 1927. 

Stre"sed Coverings in "'!-"'!) and A~ronautic . c;'onstructi?n. ~Y L,- L. Kahn. 
Translation from "Assoc•attOn Techmque ~[anttme et Acronauttque,' ~lay-June, 

l9~7- '[ • 1 ll d . '. . l\[cchanical Properties of .Some ·' atena s se tn .-.trplane Constructton. By 
E. n. \Volff and L. J. G. \"an Ewijk. Translation from Report M-219 of the 
"Rijks-Studiedienst voor de Lucht\•aart," reprinted from "De lngenieur," Aug-
ust j, 1926. . 

Re<ults of Aerodynamic Test< on Slotted Airfotls in the Aerotcchnical Laborator)" 
(S. T. Ae.) of Rhorle St. Genese, Brussels. Ily Paul Puvrez. Translation from 
Bulletins Nos. 1 and 4, April and July, 1927, of the "Service Technique de 
L' Acronautique Beige." · 

Parachutes for Aircraft. Jly \Valqemar .~Hiller. Translation from "Zeitschrift 
fiir Flugtechnik unci ~[otorluftschtffahrt, October 28, 1927. 

Aviation Fuels (with Special R.-ference to "\\"bite Spirit"). By P. Dumanois. 
Translation from "La Techni<Jue Aerona!ttique." A.pril 15, 1927. 

::\lotion of Fluids with Very Ltttlc Vtsco_s•ty. By L. Prandtl. Translation from 
"Vier Abhandlungen zur H~·drodynam•k und .-~erodynamik," Gottingen, 19~7. 

\Vclding in Airplane ConstructiOn. By A. Rechthch and l\l. Schrenk. Transla­
tion from the 192i Yearbook of the "Deutsche Versuchsanstalt fiir Luftfahrt." 

The 19 •6 German Seaplane Contest. Part I: Lessons Taught. Bv F. Seewald. 
Part II: l\lethod of Rating. By H. Blenk and F. Lie hers. Translation from the 
1927 Yearbook of the "Deutsche Versuchsanstalt fiir Luftfahrt." 

Note on Research \Vork hy Helmholtz and, \Vein Relating to the Form of \Vaves 
Propagated Along the Surface of Separation of Two Liquids. By J, 1\[. Burgers. 
Tran~lation from a reprint from "Rendiconti della R. Accademia Nazionale dei 
Lincei," Volume V, No. 5· 

Calculation of Airplane Pe~formances \Vithout, the Aid of Polar Diagrams. By 
Martin Schrenk. Tro.nslatton from the 1927 '\:ear book of the "Deutsche Versuch­
sanstalt fiir Luftfahrt." 
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A Few 1\fore 1\IechanicaJ.Flight Formulas Without the Aid of Polar Diagrams. 
By i\Iartin Schrenk. Translation from the 1927 Yearbook of the ":J?eutsche 
Versuchsanstalt fiir Luftfahrt." (Supplement to Technical :'lfemorandum ~o. 456.) 

Ste<'l Spar~. By Brian L. Martin. From "The Gloster," September-December, IQ27. 
Variable Pitch Propellers. By H. L. Milner. From "The Gloster," September­

December, 1927. 
Take-Off of Heavily Loaded Airplane~. fly A. Proll. Translation from "Zeit-

schrift fiir Flugtechnik und Motorluftschiffahrt," January zS, I9ZS. . 
Contribution to the Systematic ln\·estigation of Joukowsky Profile!'. By ~ottfned 

Loew. Translation from "Zeitschrift fiir Flugtechnik unci :'lfotorluftscluffahrt," 
November 28, 1927. 

Comments on Crankless Engine Types. Translation from "Dcr 1\lotorwagen," 
November 20, 1927. 

Prospective Development of Giant Airplanes. By B. Von Romer. Translation 
from "Luftfahrt," October 21, I927. 

Discussion of Problems Relating to the Safety of A,·iation. Hy J, ,Sabatier. 
Part I. Translation from "Bulletin Technique" 1\"o .. j2, of the "Sen·Ice Tech-
nique et Industriel de l'Aeronautique," June IS, 1927. . 

Discussion of Problems Relating to the Safety of A,•iation. Jly J .. Sabatier. 
Part II. Translation from "Bulletin Technique" No. 42, oi the "Service Tech­
nique ct Industricl de I'Acronautiquc," ]nne 18, 192z. 

\\'heel Brakes ami Their Allplication to Aircraft. By G. H. Dowty. From Flight, 
November 24 and I>cccm Jer 2q, I92i, anrl January 26, 1928. 

The Diesel as a Vehicle Engine. By Kurt ~eumann Translation from "Zcit-
sc.hrift des Vcrcines rleutschcr Ingemeure," 1\[ay 2S. I927. . 

ChOice of Profile for the \Vmgs of an Airplane. Part I. Hy A. Toussamt and 
E. Carafoli. Translation from "L'Acronautiquc," December. I927. 

Choice of Profile for the \Vings of an Airplane. Part II. By A. Toussaint and 
E. Carafoli. Translation from "L' Aeronautique," Jan nary, IQ2S. 

On Improvement of Air Flow in \Vim! Tunnels. Hy C. \Vieselsberger. From 
Journal, Society of 1\fechanical Engineers (of Japan), June, I925, volume :09, 
1\To. 9S. 

Technical Progress Shown in the I9Z7 Rhon Soaring-Flight Contest. · ~y '"· 
Hubner. Translation from "Zcitschrift des Vereines rfcutschcr Ingemeure," 
December 3, I927, 

Experime"ts w]th a \Vinl!' fr'!m \Vhich the Boundary Lay~r Is .Re"'!~l\'cd by Prc.s­
snre or Suction. Ry K. \VIcland. Translation from "Zeitschnft fur Flugtechlllk 
und Motorluftschiffahrt," Au'!'USt I6, I927. 

The Problem of Noise in Civil Aircraft and the Possibilities of Its Elimination. 
By \V. S. Tucker. From Journal of the Royal Aeronautical Society, March, 19:oS, 
volume 32, No. 207. 

The Problem of Noise in Civil Aircraft and the Possihilities of Its Elimination. 
Ry \V. S. Tucker. From Journal of the Royal Aeronautical Society, March, 
1928, volume 32, No. 207. 

\\linclmills in the Lil{ht of Modern Research. Ry /\. Retz. Translation from 
"Die Naturwissenschaften," November IS, I927, volume I 5, No. 46, 

Recent Researches on the Air Resistance of Spheres. Ry 0. Flachsbart. Trans­
lation from "Physikalische Zeitschrift," volume zS, I927. 

Synopsis of French Aeronautic Equipment-Aeronautic Instruments. Translation 
from "T...'Acronautique." September, 1927, No. too. 

Contribution to the Desi!m and Calculation of Fuel Cams and Fuel Valves for 
Diesel Engines. By Jatinrlra Nath Rasu. Translation from "Der 1\Iotorwagcn," 
May IO and July 3I, I927. 

The Cells of Giant Airplanes. Ry E. Offermann. From Offermann's "Riesen­
flugzeuge," 1927. 

The Span as a Fundamental Factor in Airplane Design. By G. T.achmann. Trans­
lation from "Zeitschrift fiir Flugtechnik unci Motorluftschiffahrt." 1\Jay J4, I928. 

Airplane Sti·ength Calculations and Static Tests in Russia. (An Attempt at 
Standardization.) Translation from "L' Aeronautique," February, I928. 

Considerations on Pror.eller Effidency. J1v A. Retz. Translation from "Zcil­
schrift fur Flugtechmk und 1\Iotorluftschiffahrt," April 2S, I92S. 

List of Aircraft Circulars Issued During the Past Year 

The DeHaviland Tiger Moth-A Low-\Ving Monoplane. From "Flight," Septem­
ber 22, I 927. 

The Fairchild A/1-Pu.·pose Cabin Monoplane. From a circular issued by the 
Fairchild Airplane Manufacturing Corporation. 

The Focke-Wulf F. I9 Ente Tail-First Airplane. From "Flight," September 29, 
I927. 

Stinson Commercial Airplane, type SM-I-A Semicantilever Monoplane. Prepared 
by the Stinson Aircraft Corporation. 

Lockheed Vega Airplane-A Commerci:ll Cabin Monoplane. Prepared by tht: 
Lockheed Aircraft Co. 

The Pitcairn Mailwing PA-s-A Single-Seat Commercial Biplane. Prepared by 
Pitcairn Aviation (Inc.). 

...., 
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A·vim£"ta-Three,Engine Commercial ::\[onoplane, type A. V. l\I. IJ;!. From a cir­
cular issued bv the Avimeta Co. 

The Heinkel Commercial Airplane H. D. 40. From a circular issu<!d by the Ernst 
Heinkel Airplane Co. 

The De Haviland 6t Caubl'rra (Hritish)-A Six to Eight Passenger Airplane. 
From "Flight," December "9· 192;. 

l'ocke-\\"ulf A. 17 Commercial Airplane .l!Ol'U'l' (German). From a circular issued 
hy the Focke-\\'ulf .-\irplane Construction Co. 

Supermarine S-5 Seaplane ( llriti.,h)-\Vinner of the 19=7 Schneider Cup Race. 
From "Flight," February 16. 19=8. 

The Short Calcutta-First British All-::\!etal Commercial Seaplane. From "Flight," 
Ft·bnmry .:3, tQ;!8. 

The Glo.<lcr lv Seaflane (British). From "Flight," March 1, 19~8. 
The Avro A~•iau II Airplane (Briti;h). From "Flight.'' :\larch 8, 1928. 
The Boulton anrl Paul Sidt"slraud I Bomber Airplane (British). From "Flight," 

:\larch 29, 1928. 
The Parnall Imp-A Xew British Light Airplane. From "Flight," April 1;!, 1928. 
The Fokker Uur-:·cr.<al Commercial Airplane. From a circular issued by the Atlantic 

Aircraft Corporation. 
The Hleriot Sf'ad 91 Airplane-Pursuit Single-Seater "Jockey" type. Translation 

from Les Ailes, April 19, 1928. 
:Morane-Saulnicr 1 = 1 Single-Seat Pursuit Airplane (French). B)· J. Serryer. 

Translation from Les Ailes, October zo, '9"7· 
The Fokkcr Trimotor F V.li Commercial Transport ::\!onoplane. From a circular 

issued bv the Atlantic Aircraft Corporation. 
Rene Couiinet ::\!onoplane (French). 1\y J. Serryer. Translation from "Les Ailes," 

l\Iarch ~9. 1928. 
Sa,·oia ::\larchctti S 6.1 Airplane. By ::\Iaurice Victor. Translation from "Lcs 

Ailes." June 14. '9"8. 
The Sikorsky Twin-Engined Amphibian, type S-38, Model 19z8. Prepared by 

Sikorsky Manufacturing Corporation. 
C. A. 1\L S. 54 G. R. Transatlantic Seaplane (French). Prepared by Paris Office, 

N. A. C. A. 
\Vestland IVaf'iti (British). Prc;pared J;l~ the \Ycstland Aircraft \\"orks, En~land. 
The Armstron<r \\1titworth Starlmg (llntish)-Smgle-Seat Fighter. From "Fhght," 

August, 1928. 
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AIR MAIL SERVICE 

PosT OFFICE DEPART~! EXT 

Washington, D. C. 

Postmaster \.eneral ......................................... Harry S. :'\ew. 
Second Assistant Postmaster General ...............•.......... \V. In•ing GlO\·er. 
Deputy Second Assistant Postmaster General. ................. Chase C. Gave. 
Superintendent ..•......•.................................... E. B. \Varlsworth. 
Assistant Superintendent .....•.....•.•........•............. J. \V. Sutherin. 

n. F. l\fyers, Assistant Superintendent. ....................... Chicago, Ill. Y. 
Joseph :'lfenth, Assistant Superintendent ....................... :\'ew York, N. 
A. 0. \Yilloughby, Assistant Superintendent .•................. San Francisco, Calif. 

E. R. \\'hite, Director •.........•...............•............ Division of International 
Postal Service. 

Contract Air Mail Routes in the United States in 1928 

CAl\I- I Boston to New York. 
Chicago to St. Louis. 
Chicago to Dallas. 

CA:\I-I6 
I7 
l!l 
19 
20 

Cleveland to Louis,·ille. 
l\cw York to Chicago. 
Chicago to San Francisco. 
New York to Atlanta. 
Alhany to Cleveland. 
Dallas to Galveston. 

2 

3 
4 
5 
6 

7 

8 
9 

II 
I2 

Salt Lake City to Los Angeles. 
Salt Lake City to Pasco. 
Detroit to Cleveland. 

(Discontinued July I9, 1928.) 
Chicago to Detroit. 

(Discontinued July I6, 1928.) 
Seattle to Los Angeles. 
Chica~ro to St. Paul and Minne­

apolis. 
Cleveland to Pittsburgh. 
Cheyenne to Pueblo. 

Dallas to Laredo. 
Atlanta to New Orleans. 
Chicago to Cincinnati. 
Atlanta to l\liami. 
Great Falls to Salt Lake City. 
Bay City to Chicago. 
Clncago to Atlanta. 

Contracts awarded on the following routes to start in 1929: 

CA:\I-28 
29 

St. Louis, Mo., to Omaha, Nebr., and return. 
New Orleans, La., via Houston to either San Antonio, Laredo or Brownsville, 

Tex., and return. 

Air Mail Operations by Routes During Calendar Year 1928 
Route Potnuls of Compc11- Miles of sc,·-;:icc 

Route Miles Mail sat ron Scheduled Flmt•n 
I. Boston-New York ............. I92 47.453 $ I 42,354.67 I07,904 90,569 
2. Chicago-St. Louis ············· 278 56, 3oo 1 42,5o6.5o 135,66-t IJJ 1 /21 
3- Chicago-Dallas ................ I,059 196,16I 588,468.95 968,972 8gg,ro6 
4· Salt Lake City-Los Angeles .... 6oo 319,910 958,6o8.72 426,ooo 404,77 I 
5· Salt Lake City-Pasco .......... 530 I I 2,838 338.503.47 360,520 338,894 
6. Detroit-Cleveland 9I I, 170 I,259-63 J0,2I6 26,598 
7- Chicago-Detroit .. :::::::::::::: 237 9.7.i8 !0,499·63 78,684 71,348 
8. Seattle-Los Angeles ........... 1,099 I I 7,653 333,079-32 596,050 570,137 
9- Chicago-l\Iinneapolis ........... 503 57,!04 I57,034-45 206,054 l9.j,219 

II. Cleveland-Pittsburgh ........... I2J .14.852 I 64,556.84 85,140 8o,769 
12. Cheyenne-Pueblo ............... 199 54.7I8 45,4I6.g8 IJ4.7I8 I 29,866 
16. Cleveland-Louisville ............ 339 21.354 26,o5o.o6 85,455 81,797 
I7- New York-Chicago ...•........ 772 78 I ,So.) 8oi,570.83 I,047.553 948,946 
18. Chicago-San Francisco ........ 1,9I8 837,21I I,7I6,734·95 1,473,792 I,4.J3.740 
I9- New York-Atlanta ............ 763 85,I5J 255.456-73 288,3I4 261,192 
20. Albany-Cleveland ·············· 443 45.309 50,291.45 187.974 I63,334 
21. Dallas-Galveston ............... 320 25·370 73.322.05 I87,990 I80,480 
22. Dallas-Laredo 

o'ri~~~;~ ·. · · · · · · · · · 4I7 36,121 104,346-52 I8,81 I I83,104 
23- Atlanta-New 479 2,l.325 40,8 I 6.77 I74,0I8 I7o,86o 
24- Chicago-Cincinnati ... :::::::::: 270 35.667 52,4I7.80 I8o,9oo I 63,906 
26. Great Falls-Salt Lake City ...... 493 I8,752 46,4 I 2.6o 125,961 I I6,834 
27- Bay City-Chicago ............. 522 61.460 54.699-27 13o-383 I 29,403 
30. Chicago-Atlanta ·········· ······ 790 I,076 839·47 6,744 5,88I 

Total ························ 3,ooo,s 18 $6,105,~47·66 7,042,817 6,779.475 
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Additions and Changes: 

CA::\I-18 Chicago, Ill., to San Francisco, Calif.-established July 1, 1927. 
(This route pre,·iously part of Government-operated route.) 

17 Xew York, X. Y., to Chicago, 111.-established Sept. 1, 1927. 
(This route pre,·iously part of Government-operated route.) 

zo Cleveland, Ohio., to Buffalo, X. Y.-established Dec. 17, 1927-and Buffalo 
to Albany, X. Y.-established June 1, 1928. 

24 Chicago, Ill., to Cincinnati, Ohio-established Dec. 17, 1927. 
21 Dallas to Galveston, Texas--established Feb. 6, 1928. · 
22 Dallas to San Antonio, Te,..as--established Feb. 6, 1928. 
19 Xew York, X. Y .. to Atlanta, Ga.-estahlished May 1, 1928. 
-'3 Atlanta, Ga., to Xew Orleans, !..a.-established l\Iay 1, 1928. 
z6 Great Falls, ::\font., to Salt Lake City, l'tah-established June 30, 1928 

(sen•ice suspended to August 1, 1928). 

Contract Air Mail Operators on December 31, 1928 
CA::\I-1 Boston, 1\lass., hy Hartford, Conn., to Xew York., N. Y., 192 miles. 
Contractor: Colonial Air Transport, Inc. 270 Madison Ave., New York, N. Y. 
Compensation: ~3.00 per pound. · 

Schedule: Leave Boston ..••••...• 6:15p.m. Arrh·e New York ..•... 9:15p.m. 
Leave Xcw York .....• s:ooa.m. Arri,·e Boston •...•..•• 7:5oa.m. 

(Daily except Sundays and holidays.) 
Sen•ice began July t, 1926. 

Chicago, Ill., via Peoria and Springfield, Ill., to St. Louis, ::\Io., 278 miles. 

Contractor:· Robertson Aircraft Corporation, Anglum, Mo. 
Compensation: $2.53125 per pound. 

Schedule: Leave Chicago •••.••••• 
Leave Peoria •......... 
Lea,·e Springfield ..... . 
Arrive: St. Louis •.•••• 

5:50a.m. 
i:Z5 a.m. 
8:15a.m. 
9:15a.m. 
(Daily.) 

Leave: St. Louis .•..... 
Leave Springfield ..... . 
Leave Peoria ••........ 
Arrive Chicago ........ . 

Service began April 15, 1926. 

4:15p.m. 
s:2o p.m. 
6:1op.m. 
7:30p.m. 

CA::\I-3 Chicago, Ill., via l\Ioline, 111., St. Joseph and Kansas City, ::\[o., \Vichita, 
Ponca City, Tulsa and Oklahoma City, Okla., to Fort \\'orth and Dallas, 
Texas, 1,059 miles. 

Contractor: National Air Transport, Inc., Chicago, Ill. 
Compensation: $J.oo per pound. 

(Night) (Day) (Night) (Day) 
Schedule: Lv. Chicago . 

Lv. ::\Ioline .• 
Lv. St. Joseph 
Lv. Kansas 

City .... 
Lv. \\'ichita • 
Lv. Ponca 

City ...... 
Ar. Tulsa .•• 
Lv. Okla. 

City ...••. 
Lv. Ft. \Vorth 
Ar. Dallas 

8:oop.m. 
g:so p.m. 

1:1o a.m. 
3:15a.m. 

4:10a.m. 
5:.20 a.m. 

5:25a.m. 
7:35a.m. 
8:ooa.m. 

7:30a.m. 
9:30a.m. 

12:30 p. m, 

1 :oo p.m. 

(Daily.) 

Lv. Dallas •. 7:oop.m. 
Lv. Ft. \Vorth 7:30p.m. 
Lv. Okla. City 9:2op.m. 
Lv. Tulsa .• 5:15p.m. 
L\'. Ponca 

City ..•... ro:2o p.m. 
Lv. \Vichita . 11:10 p. m. 
L'·· Kansas 

City ...... r:1oa.m. 
Lv. St. Joseph 
Lv. ::\lolinc .. 4:20a.m. 
Ar. Chicago 5 :-10 a. m. 

2:05p.m. 
2:40p.m. 
5:30p.m. 
;-:20 p.m. 

Service began l\Iay 12, 1926. 

CAl\I-4 Salt Lake City, Utah, via Las Vegas, Nev., to Los Angeles, Calif., 6oo 
miles. 

Contractor: Western Air Express, Inc., Los Angeles, Calif. 
Compensation: $3 :oo per pound. 

Schedule: Leave Salt Lake City ...• 
Leave Las Vegas • , .•.. 
Arrive Los Angeles .... 

g:roa. m. 
.o:z5 p.m. 
s:.o5 P· m. 
(Daily.) 

Leave Los Angeles •••.•. 7:35a.m. 
Leave Las Vegas ...... 1 o :40 a. m. 
Arrive Salt Lake City... r :45 p. m. 

Service began April 17, 1926. 
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CAJ\I-5 Salt Lake City, Utah, via Boise, Idaho, to Pasco, "'ash., 530 miles. 

Contractor: Walter T. Varney, Boise, Idaho. 
Compensation: $3.00 per pound. 

Schedule: Lea,·e Salt Lake City ... 9:4:; a.m. 
Leave noise .... 0 ••• 0 •• I: 15 p. 111. 
Arrive Pasco .•........ 4:35 p. m. 

(Daily.) 

Lea,·e Pasco .•.......•• 6:ooa.m. 
Lea\'e Boise ........... g:~oa.m. 
Arri,·e Salt Lake Cit}"· .. 1 ~:sop. m. 

Scn•icc began April 6, 1926, 

CAM-6 and 7 discontinued. 

CAl\I-8 Seattle, \Vasl1., via Tacoma, Vancom·er, "'a>h.. Portland and :\Tedford, 
Ore., San Francisco, San lose, Fresno and llakersficld, Calif., to Los 
Angeles, Calif., I,099 miles.' 

Contractor: Pacific Air Transport, Inc., San Francisco, Calif. 
Compensation: $z.8125 per pound. 

Schedule: Leave Seattle •..••..•. "1 I :45 p.m. T.ea\'C Los Angeles •... I2:oi a.m. 

CAl\I-9 

Contractor: 
Compensation: 

Schedule: 

Leave Tacoma • • . . . . • • 1 :30 a. m. Leave Rakcrsfielcl • . • . . • I :30 a. m. 
Leave Vancouver, \Vash., Leave Fresno .......... 3 :oo a.m. 

Portland, Ore. • . . . . • 7: IO a.m. Leave San Francisco ... 5 :oo a.m. 
Leave Medford • • . . • . . 9:30a.m. Leave :\Teclforcl ......... 9:ooa.m. 
Leave San Francisco • . 1 :IS p.m. Leave (Portland), (Van-
Leave Fresno . . . . . . . . . 3:15 p. rn. couver) ............. 1 r :30 a. m. 
Leave Rakcrsfielcl . . . . • 4:45p.m. Leave Tacoma •••....•. I :30 p.m. 
Arrive Los Angeles ... 6:15p.m. Arrive Seattle ......... 2:oop.m. 
Leaye San Francisco . • 4:45p.m. Leave San Jose ..••• , .• 6:15a.m~ 
Arnve San Jose ...... s:10p.m. Arrive San Francisco .... 6:4oa.m. 

*Dispatch is hy train to Portland Field. 
(Daily.) 

Service began Sept. Is. 1926. 

Chicago. Ill., \'ia llfilwaukee, Madison and LaCro,'5e, \Vis., to St. Paul 
and Minneapolis, ::"'l'!inn., with a spur line from Milwaukee, \Vis., via 
Fond du Lac, Oshkosh ancl Appleton, to Green Bay, \Vis., 503 miles. 

Northwest Airways, Inc., St. Paul, Minn. 
$2.75 per pound. 

Lv. Chicago , 2 :oo p. m. 
Ar. 1\Iilwaukee 
Lv. Milwaukee 
Lv. Fond du 

Lac •.•...•• 
L\•. Oshkosh • 
Lv. Appleton • 
Ar. Green Bay 
Lv. Milwaukee. 
Lv. Madison .. 
Lv. LaCrosse • 
Lv. St. Paul . 
Ar. 1\Jinneapo-

lis ........ 6:10p.m. 

s:so a.m. 
6:40a.m. 
7:30a.m. 

8:Io a.m. 
8:25 a. n1. 
8:4oa.m. 
g:oo a.m. 
6:so a. m~ 
7:40a.m, 
9:30a.m. 

JI:Jo a.m. 

11:4o a.m. 
(Daily.) 

Lv. 1\finneapo-
lis ..•.•... 8:30a.m. 

Lv. St. Paut. 8:40a.m. 
Lv. LaCrosse • 
Lv. Madison .. 
Ar. Milwaukee. 
Lv. Green Ray 
Lv. Appleton . 
Lv. Oshkosh •. 
Lv.Fond du 

Lac ....... . 
Ar. Milwaukee 
Lv. Milwaukee 
Ar. Chicago . 12:10 p. m. 

Service began June 7, 1926. 

2:30 p. Ill. 
2:40 p. Ill, 
4:oo p. 111. 
5:30 p, Ill, 
6:25p.m. 
3=45 p. Ill. 
4:os p.m. 
4:2op.m. 

4=35 p. Ill. 
s:10 p.m. 
6:35p.m. 
7:30 p. Ill. 

CAl\1-Ir Cleveland. Ohio, via Youngstown, 
burgh, Pa., 123 miles. 

Ohio, and McKeesport, Pa., to Pitts· 

Contractor: Clifford Ball, McKeesport, Pa. 
Compensation: $3.00 per pound. 

Schedule: Leave Cleveland ....... I 2:15 p. m. 
Leave Youn<:stown •.... 1 :oo p.m. 
Arr!ve 1\.IcKeesport}... . I :45 p. m. 
Arnve Plltsburgh 

(Daily.) 
Service began April 

Leave Pittsburgh l 
Leave McKeesport) · '·'' 
Leave Youngstown .••.• 
Arrive Cleveland ...... . 

21, 1927. 

2:30p.m. 

3:I5 p, 111. 

4:oop.m. 

CA1\I-I2 Cheyenne, \Vyo., via 
Colo., I99 miles. 

Denver and Colorado Springs, Colo., to Pueblo, 

Contractor: Western Air Express, 
Compensation: $o.83 per pound. 

Inc., Los Angeles, Calif. 



Schedule: 

Appendix 

Lea,·e Cheyenne .•..•.. 
Leave De"'·er ......... . 
Leave Colorado Springs. 
Arri,·e Pueblo ........•. 

s:oo a.m. 
6:20a.m. 
;:zo a.m. 
7:45a.m. 
(Daily.) 

Leave Pueblo ......••.. 
Leave Colorado Springs . 
Leave De"'·er .•...•...• 
Arrh·e Cheyenne ....••• 

Sen·ice began ~lay 31, 19~6. 
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4:15p.m. 
4:50p.m. 
6:oop.m. 
7:oop.m. 

CA~I-16 Cle~·eland: ,-ia Akr~n. Columbus, Dayton and Cincinnati, Ohio, to Louis-
nile, Ky., 339 mtles. 

Contractor: Continental Air Lines, Inc., Cincinnati, Ohio. 
Compensation: $t . .:~ per pound. 

Schedule: L\·. Cle,·eland. t12 :45 p.m. .;: :45 a.m.ET L\·. Louisville . 6:oo p.m.CT 
Lv. Akron .•.. 1 :to p.m. 3:~o a.m.ET Lv. Cincinnati.. 8:20 p.m.ET 
Lv. Colt.unbus . 4:40 a.m.ET Lv. Dayton . . . 9 :oo p.m.ET 
r,, .. Dayton . . . 5:25 a.m.ET Lv. Columbus . 9:45 p.m.ET 
L'·· Cincinnati. 6 :os a.m.ET L'·· Akron ... tJ :45 p.m. • 11 :os p.m.ET 
Ar. Louisville 6:15 a.m.CT Ar. Cleveland • 4: to p.m. 11 :30 p.m.ET 

*Daily. tDaily except Sunday and holidays. 

CA~l-17 

Contractor: 
Compensation: 

Schedule: 

Daily. 

CA~l-t8 

Contractor: 
Compensation: 

Schedule: 

Sen•ice began August 1, 1928. 

Kew York, ~- Y., ,•ia Cleveland and Toledo, Ohio (Detroit, Mich.), to 
Chicago, Ill., ii" miles. 

National Air Transport, Inc., Chicago, Ill. 
$t.Z4 per pound. 

Lv.XewYork 8:oop.m. 11:ooa.m. Lv.Chicago. 8:oop.m. 8:ooa.m. 
(P~R.R. Sta.) L\·. Detroit . *to:o5 p.m. 

L\'. I\ew Bruns-
wick ...... 9 :,15 p.m. t.:: 15 p.m. L''· Toledo . to:5o.p. m. 
(Hadley Field) Ar. Clevelandtz }[ld. 

Ar. Cle\•eland z:ts a.m. 4:zo p.m. L,·, C)eveland t2:t5 a.m. 

10:50 a.m. 
12 l'\oon 
12:ts p.m. 

Lv. Cleveland 2:30 a. m. 4:35 p. m. Ar. :1\ew . 
L\' Toledo 3"0a m s.·-·op.m. Brnnswtck 4:45a.m. 4:45p.m. 

· . "• ·- ' ' (Hadle • Fld.) 
Ar. Detrmt . · 5:30a.m. Ar. Xew York 6:43a.m. 6:40p.m. 
Ar. Chicago . 5:35 a. m. 7 :oo p. m. (P.R.R.Sta.) 

*Daily except Sunday. 
Service began September 1, 19"7· 

Chicago, Ill., via Cedar Rapids, Iowa City and Des 1\loines, Iowa; Omaha, 
Lincoln and :'\orth Platte, ::\ebr.; Cheyenne and Rock Springs, "'yo.; 
Salt Lake City, Utah; Elko and Reno, Nev.; and Sacramento, to San 
Francisco, Calif., r ,918 miles. 

Boeing Air Transport, Inc., Seattle, Wash. 
$1.50 per pound. 

~ • t 
LY. Chicago • 5:45 a. m. 7 :so p. m. 
Lv. Iowa City 9:40p.m. 
Lv. Cedar 

Rapids • , • • 8 :oo a. m. 
Lv. Des 

Moines .. • 9 :oo a. m. 
Ar.Omaha .. to:toa.m. ~~=~oa.m. 
LY. Omaha •. to:t5 a.m. •~:35 a.m. 
Ar. Lincoln •. to :45 a. m. 

L''· San Fran-
cisco ..... . 

Lv. Sacra-
mento ..... 

Ar. Reno ..•• 
L''· Reno •... 
Lv.Eiko ....• 
Ar. Salt Lake 

City ••..... 
Ar. North 

Platte .. . . • z:so a.m. LY. (1\ft. Time) 
Lv. (1\lt. Time) :.!:oo a.m. L\·. Rock 
Ar. Cheyenne . 4:3oa.m. Springs ..... 
LY. Cheyenne . 4:45a.m. Ar. Cheyenne . 
Lv. Rock Lv. Cheyenne . 

Springs • . . • 7:05a.m. (Central Time) 
Ar. Salt Lake LY. Lincoln .. 2:45 p. m. 

City .... .. . 1o:oo a.m. Ar. Omaha .. 3:10p.m. 
Lv. (Pac. Time) 9:.;:o a.m. Lv. Omaha •. 3:15p.m. 
Lv.Elko ..•.. tr:Isa.m. Lv.Des 
Ar. Reno . . . . . 1:30 p.m. Moines •.. 4:30p.m. 
Lv. Reno . . . • . I :45 p. m. L\•, Cedar 
Ar. Sacramento 2:45 P· m. Rapids ..... 5:30 p. m. 
Ar. San Fran· I.v. Iowa Ctty .. 

cisco . . . . . . 4:3op.m. Ar. Chicago . 7:30p.m. 

i:oo a.m. 

7:45a.m. 
8:45a.m. 
9:ooa.m. 
It:oo a.m. 

1:45 p.m. 

3:oop.m. 

7" 5 p.m. 
7:30p.m. 

t2:15 a.m. 
12:30 a. tn. 

r :30 a.m. 

5:45a.m. 
~Daily except Sunday, 1\londay, holidays and days after holidays. 

tB:iJ~· except Saturday, Sunday, holidays, and days before holidays. 
Service began July 1, 1927. 
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CA:\1-Ig 1\"cw York, N. Y., via Philadelphia, Pa., \\'ashington, D. C., Richmond, Va., 
Greensboro, I'\. C., and Spartanburg, S. C., to .Atlanta, Ga., 163 miles. 

Contractor: Pitcairn Aviation, Inc., Philadelphia, Pa. 
Compensation: $3.00 per pound. 

Schedule: Lv. l\cw "York 5 :oo a.m. 
Lv. l'hiladel-

phia ...... 5:35 a. m. 

9'40 p. Ill. 

ro:.:?..,J.p.m. 
I I :45 p. 111. 

8:oop.m. 

l :sop. Ill. 
Lv. \Vashington 
Lv. Richmond 
Lv. \\'inston- ·} 

I :o2 a.m. 

L\·, Atlanta 
Lv. Spartan­

burg ....• 
Lv. \\'inston­

Salem, 
Greensboro 

L'·· Richmond 

~ I I :21 p. Ill. 

,'-;alem, 
Greensboro 

2:59a.m. 
L,·, \\'ashing-

J 
1 :.z8 a. rn. 

ton ....... 2:35 a. tn. 
Lv. Spartan- Lv. l'hiladcl-

burg .. .. . .. 4:32 a. m. phi a ...... 3 :s6 a.m. 
Ar.Atlanta 6:17a.m. Ar.l\"ewYork 4:35a.m. 

(Daily except Sundays and holidays.) 
.Sen-icc began i\lay I, 1928. 

8:30p.m. 
9:os p.m. 

CAl\I-2o Alhany, X. Y., via Schenectady, Utica, Rome, Syracuse, Rochester, Buf· 
falo, N. Y., to Clc,•eland, Ohio, 4·13 miles. 

Contractor: Colonial Western Airways, Inc., New York, N. Y. 
Compensation: $1.1 I per pound. 

Schedule: Lv. Albany ............. 10:10 a.m. Lv. Cle,·eland .......... 12:20 p.m. 
Lv. Schenectady ........ 10:25 a. m. Lv. Buffalo ............ 2 :o;o p.m. 
Lv. Utich-Romc ........ 11 :2o :t. m. Lv. Rochester .......... 3:40p.m. 
Lv. Syracuse ........... 11 :;o a. m. Lv. Syracuse .......... 4:35 p.m. 
Lv. Rochester .......... 12:55 p. m. L,·, Rome-Utica ........ 5:15 p. m. 
Lv. Buffalo ............ 1:55 p.m. Lv. Schenectady 6:os p.m. 
Ar. Cleveland .......... 4:1 5 p. m. Ar. Albany ............ 6: IS p. m. 

(Daily except Sunday.) 
Service hcgan December 17, 1927. 

CAl\l-21 Dallas, via Fort \Vorth, \Vaco, Houston, to Galveston, Texas, 320 miles. 

Contractor: Texas Air Transport, Inc., Fort Worth, Texas. 
Compensation: $2.89 per pound. 

Schedule: 

CAl\I-22 

Lv. Dallas ............. 7:45 a. m. 
Lv. Fort \Vorth ........ 8:15 a. m. 

Lv. Galveston .......... 4 :oo p. m. 
Lv. Houston ........... 4:45 p.m. 

Lv. \Vaco .............. 9:20a.m. 
l..v. 1-Iouston .......... . to:so a.m. 
Ar. Galveston .......... 1 r :30 a. 111. 

Lv. \Vaco ............. 6:rs p.m. 
Lv. Fort \Vorth ........ i: 15 p.m. 
;\r. Dallas ............. 7:37p.m. 

(Daily.) 
Service began February 6, I928. 

Dallas, via Fort \Vorth, \Vaco, Austin, to San Antonio and Laredo, 
Texas, 4 r 7 miles. 

Contractor: Texas Air Transport, Inc., Fort Worth, Texas. 
Compensation: $2.89 per pound. 

Schedule: 

CAl\I-23 

Lv. Dallas ............. 7:45 a. m. 
Lv. Fort \Vorth ........ 8 :J 5 a. m. 
Lv. \Vaco .............. 9 :2o a. m. 
Lv. Austin ............. 10:25 a.m. 
Lv. San Antonio ....... r r :2o a.m. 
Ar. Laredo ............. r2:55 p.m. 

Lv. Laredo ............ 2:35p.m. 
Lv. San Antonio ....... 4:15 p. m. 
Lv. Austin ............. 5 :Jo p.m. 
Lv. \Vaco ............. 6 :J 5 p.m. 
Lv. Fort \Vorth ........ 7: r 5 p.m. 
Ar. Dallas ............. 7:35p.m. 

(Daily.) 
Service began February 6, 1928. 

Atlanta, Ga., via Birmingham and Mobile, Ala., to New Orleans, La., 
479 miles. 

Contractor: St. Tammany Gulf Coast Airways, Inc., New Orleans, La. 
Compensation: $1.7 5 per pound, 
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Schedule: r_, .. Atlanta ............ •5:3o a.m. L\•. :\ew Orleans ...... t1 :oo p.m. 
Lv. Birmingham ....... 7: to a.m. 
L\·. :llobilc ............ 9:3oa.m. 
. Ar. Xcw Orleans ....... It :oo a.m. 

L,·, :llobile ............ 2:35 p. m. 
Lv. Birmingham ....... 4:55p.m . 
Ar. Atlanta ............ 6:30p.m. 

• Daily except :lion days and days after holidays. 
t Daily except Sunday and holidays. 

CA:If·2-l 
Contr3ctor: 
Compl'nsation: 

Schedule: 

Scn·ice began :llay 1, 

Chicago, Ill., via lndianapoli~, Ind., to Cincinnati, 
Embry-Riddle Company, Cincinnati, Ohio. 

Ohio, ::!fO miles. 

$1.47 per pound. 

T.v. Chicago ........ 6:ooa.m. CT 
L'·· Indianapolis .... ;:55 a.m. CT 
Ar. Cincinnati ...... 10 :oo a. 111. ET 

L,·. Cincinnati ...... 3:45 p. m. ET 
L'·· Indianapolis .... 4 :oo p.m. CT 
Ar. Chicago 5:45 p. m. CT 

(Daily.) 
Service began December 17, 192j. 

CA:II-~5 Atlanta, Ga., via Jacksorwille, to :lfiami, Fla., 595 miles. 
Contractor: Pitcairn Aviatlon, Inc., Philadelphia, Pa. 
Compensation: $1.46 per pound. 

Schedule: L'·· .-\tlanta ............ *6:-ts a.m. T.v. :IIiami ............ t 11 :os a.m. 
L\•, Jacbonvillc ........ 9:55a.m. 
Ar. :lliami . . . . . . . . . . . . . 1 :Jo p. m. 

Lv. Jacksorwille . . . . . . . 2 :sop. m. 
Ar. Atlanta . . . . . . . . . . . 5 :3o p. m. 

• Daily except :llon<lay and days after holidays. 
tDaily except Sunday and holidays. 

Contractor: 
Cornpcnsation: 

Schedule: 

Contractor: 
Compensation: 

Schedule: 

Sen·ice began December 1, 1928. 

Great Falls, via Helena and Butte, :llont., Pocatello, 
Utah, to Salt Lake City, Ctah, 493 miles. 

Idaho, and Ogden, 

National Parks Airways, Inc., Salt Lake City, Utah. 
~2.475 per pound. 

Lv. Great Falls ........ 8:30a.m. 
Lv. Helena ............. 9:05a.m. 
Lv. Butte .............. IO:ro a.m. 
I.\'. Pocatello ........... r c :45 p. m. 
L\·. Ogden ............. 2:05p.m. 
Ar. Salt Lake City ...... ~ :05 p.m. 

Ix. Salt Lake City ...... 1 o :20 a. m. 
Lv. Ogden ............. 10 :so a.m. 
Lv. Pocatello ........... r 2:40p.m. 
L,·. Butte .............. 3 :oo p. m. 
Lv. Helena ............ 3:45p.m. 
Ar. Great Falls ........ 4:30 p. m. 

(Daily.) 
Sen·ice began June 30, 19~8. 

lla~ CitY:, via Saginaw, Flint and Lansing, to Kalamazoo, 2\fich.; Pon· 
tiac, na Detroit, Ann Arbor, Jackson and Hattie Creek to Kalamazoo, 
:IIich.; :If uskegon, via Grand Rapids, to Kalamazoo, :II ich.; and from 
Kalamazoo, l\lich., via South Bend, Ind., to Chicago, Ill., 52~ miles. 

Thompson Aeronautical Corporation, Kalamazoo, Mich. 
$o.S9 per pound. 

Lv. Bay City ...... . 
Lv. Saginaw ....... . 
Lv. Flint ......... .. 
Lv. Lansing ....... . 
Ar. Kalamazoo ..... . 
Lv. Pontiac ....... . 
Lv. Detroit } 
Lv. Dearborn · · · · · · 
Lv. Ann Arbor .... . 
Lv. Jackson ....... . 
Lv. Battle Creek .. . 
Ar. Kalamazoo ..... . 
Lv. l\luskegon ..... . 
Lv. Grand Rapids .. 
Ar. Kalamazoo 
Lv. Kalamazoo ..... . 
Lv. South Bend .... . 
Ar. Chicago 

3:so p.m. ET 
4:oop.m. ET 
4:30p.m. ET 
5: 10 p. m. ET 
s:oo p.m. CT 
3:45p.m. ET 
4:os p.m. ET 

4:lo p.m. ET 
s:lo p.m. ET 
s :-to p. m. ET 
s:oo p.m. CT 
-t:os p.m. CT 
4:25p.m. CT 
5 :oo p. rn. CT 
s:os p. m.CT 

6:25p.m. CT 
7:2op.m. CT 

(Daily.) 

L\·.Chicago ........ 7:15a.m.CT 
Lv. South Bend .... 8:10a.m. CT 
Ar. Kalamazoo ...... S :so a.m. CT 
Lv. Kalamazoo ...... 8.55 a.m. CT 
Ix. Grand Rapids ... 9:35a.m. CT 
.\r. :IIuskegon ...... 9:55a.m. CT 
Lv. Kalamazoo ...... 8:55 a. m. CT 
Lv. Rattle Creek .... 10 :r 5 a. m. ET 
Lv. Jackson ........ 10:45 a. rn. ET 
Lv. Ann Arbor ..... 11:15 a. m. ET 
L\·. Detroit l . ET 
Lv. Dearhornf · · · · · · · 1 I ' 40 a.m. 
Ar. Pontiac ......... 12 :oo m. ET 
Lv. Kalamazoo ...... S:ss a. rn. CT 
Lv. Lansing ........ 1 o :40 a. m. ET 
Lv. Flint ........... I 1:25 a.m. ET 
Lv. Saginaw ........ II :ss a.m. ET 
Ar. Bay City ...... 12:05 p.m. ET 

Service began July 17, 1928. 
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CAM-30 Chicago, Ill., via Terra Haute and Evansville, Ind.; ll:asln·ille and Chat­
tanooga, Tenn.; to Atlanta, Ga., and with a spur line, 1~\·ansville, Ind., 
to St. Louis, l\lo., 790 miles. 

Contractor: Interstate Air Lines, Inc,, Chicago, Ill. 
Compensation: $0.78 per pound. 

Schedule: Lv. Chicago • • • • • • • • . . . • . . • 9 :oo a. m. 
Lv. Terre Haute .••.••. 11 :os a. m. 
Ar. Evansville .•...•..•. 1.2 :os p. m. 
Lv. St. Louis •••••..... 10:30 a.m. 
Ar. Evansville • , .....•• 12 :os p. m. 
Lv. Evansville ••••••.•• 12 :zo p. m. 
Lv. Nashville • • . . • • • . • • 1 :so p. m. 
Lv. Chattanooga ........ 3: IS p. m. 
Ar. Atlanta •••.••••.••. 4:30 p. m. 

(Daily.) 
Service began November 

Lv. ,\tlanta .......••... 9:25a.m. 
Lv. Chattanooga •..•..•. 10:30 a.m. 
Lv. Nashville .......... 11:35 a.m. 
Ar. Evansville .. . . . • . • . . 1 :oo p. m. 
Lv. Evansville .•...••.• 1:10 p.m. 
Ar. St. Louis • • . . • • • • • . 3 :oo p. m. 
Lv. Evans,•ille . . . . • • • . . 1 :30 p. m. 
Lv. Terre Haute .•..••• z:2o p.m. 
Ar. Chicago •.........•• 4 :3o p. m. 

Operators Under Contract and Scheduled to Begin Operations 
in 1929 

CAl\1-zli! St. Louis, via Kansas City, l\lo., to Omaha, Nebr., 395 miles. 
Contractor: Robertson Aircraft Corp., Anglum, Mo. 
Compensation: $o.78S per pound. 

Schedule: (Not yet worked out but will connect at Omaha with transcontinental 
route.) 

CAM 29 New Orleans, La., via Houston, to either San Antonio, Laredo, or Browns-
ville, Texas, sso miles. (Operating from New Orleans, La., \'ia Beau­
mont, Texas, to Houston, Texas, effective January 23, 1929.) 

Contractor: St. Tammany Gulf Coast Airways, Inc., New Orleans, La. 
Compensation: $ 1.oo per pound. 

Schedule: (From New Orleans to Houston only.) 
Lv. New Orleans ••.•• *11 :3o a.m. Lv. Houston ••••••••.•• t8:45 a.m. 
Lv. Beaumont . . . • . . . . 2 :2s p. m. Lv. Beaumont .••.••.•.. 9:40 a. m. 
Ar. Houston ..•••..••• 3:1s p.m. Ar. New Orleans ••••••• 12:30 p.m. 

*Daily except Monday and days after holidays. 
t Daily except Sunday and holidays. 

Service began January 23, 1929. 

U. S. Air Mail Service to Foreign Countries During 1928 

At the beginning of the year 1928 three Foreign Air 1\Iail Routes were in opera­
tion. Two of these were for connection with incoming and outgoing steamers at New 
Orleans, La., and Seattle, \Vash. The other was from Key \Vest, Fla., to Havana, Cuba. 
Effective September 15, the terminus of the last named route was changed to 1\Iiami, 
Fla., and mails dispatched from both Key \Vest and Miami until December 4, after 
which date all dispatches were made from l\Iiami. One new foreign air mail route was 
put into operation during the year, from New York, via Albany, to Montreal, Can.ada. 
Service started October 1, 1928. 

F. A. M. Routes in Operation in 1928 

Seattle, Wash., to Victoria, B. C. 
New Orleans, La., to Pilottown, La. 
Miami and Key West, Fla., to Havana, Cuba. 

(January I to September IS operated from Key West.) 
New York via Albany to Montreal, Canada. 

(Began operations October I, 1928.) 

F. A. M. Routes Under Contract to Begin in 1929 

Miami to Nassau, Bahamas. 
Miami via Havana, Cuba; Merida, Mexico; Belize, British Honduras; Tegucigalpa, Hon­

duras; Managua, Nicaragua; San Jose, Costa Rica; to Cristobal, Canal Zone, and 
return. 

Miami via Havana, Santa Clara, Camaguey and Santiago, Cuba; Port au Prince, Haiti; 
Santo Domingo. D. R. to San Juan, P. R., 'lnd return. 

(Pan-American Airways, Inc., contractor on all three routes. Rate, $2.00 per mile.) 
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F. A. M. Routes Projected for 1929 

F:rom llr~l\\·ns,·ille •. Texa.s, to \';ra Cruz or ).f.:xico City, ).[exico. 
I·r'!_tn Cns~obal~ Lanai z.one, VIa Buenaventura and Tumaco, Colombia; Esmeraldas and 

Gua).-aqull, l'..quador; falara, Truxillo, Lima; Lomas and )[ollendo, Peru; Caldera, 
l<JIII!JII~, Antofagasta and Coquimbo to Santiago, Chile. 

Total Weight of Air Mail on F. A. M. Routes in 1928 

Lbs. Lbs. 
Januar~r ........................•. . J.;,J-;7 
February ...................•....•. 31,7<;5 

July ............................. ·37,18.t 
A ug-u>t ......•...........•.....•.. 36,900 

~ift: : : ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ u~;!~ 
September ........................ 38,779 
October ...........•..... · · •...• · .. 59,82~ 
:\"o,·ember ......................... 55,768 
December ............•... · ....... · 62,953 

F. A. M. Routes in Operation in 1928 

ROUTE NO. F. A. M. Z 

Seattle, Washington, to Victoria, B. C., and Return 
Length of Route, 84 Miles One Way 

So. of 
trips Contract 
per Wci<Jhl of rate of 

mont II of inai/s pa_\'HlCIIt 
Round carn'ed per round 

1\[ontl! C.outractor trips lbs. trip 

~anuary .... Xorthwest Air Ser,·ice. Inc .... II 3,51 I $190.00 
~bruary •. .Xorthwcst .-\ir Service, Inc .... 10 4.681 Igu.oo 

l\farch .... .Xorthwest Air Service, Inc .... 15 5,905 tgo.oo 
April •••... Xorthwcst Air Scn·ice, Inc .... 9 ~.305 190.00 

;\lay •..... ·="' orthwcst Air Service, Inc .... q 5,100 tgo.oo 
June ....... :\ orthwc~t Air Scn·ice. Inc .... IJ s.6•9 190.00 

July ....... Barnes & Gorst Air Lines, Inc. q 3·9~9 1..~2-50 

August ..... Barnes & Gorst Air Lines, Inc. II 3.536 142'-50 

September .. B:~rnes & Gorst Air Lines, Inc. 1:! ~'~ ~.693 1-f..:!.SO 

October .... Barnes & Gorst Air Lines, Inc. 10 ~.793 142-50 

No,·ember .. Barnes & Gorst Air Lines, Inc. q 6,18o 142-50 

December .. Barnes & Gorst Air Lines, Inc. q 6.~~" I..f2.50 

Compcu-
sat ion 

$2,090.00 

1~900.00 

~.sso.oo 
I,jiO.OO 

~.66o.oo 
:.!,4/0.00 
1,995-00 
1,567 .so 
t, 7 s1 .~ 5 
I ,425.00 
t,ggs.oo 
1 ,ggs.oo 

Xo regular ,;chedule. 
Planes dispatched by postmaster at Seattle to connect with incoming and outgoing 

stean1ers. 

New Orleans to Pilottown, Louisiana, 
Length of Route, 75 Miles One 

No. of 

and Return 
Way 

1\Ionth Contractor 
January .... Arthur E. Cambas 
February .•. Arthur E. Cambas 
l\Iarch •.... Arthur E. Cam has 
April ...... Arthur E. Cam bas 
l\fay ....•.. ,\rthur E. Cam bas 
June .•.••.. Arthur E. Cambas 
July ....... Arthur E. Cam bas 
August ..... Arthur E. Cambas 
September .. Arthur E. Cambas 
October .... Arthur E. Cam bas 
November .. Arthur E. Cambas 
December •. Arthur E. Cambas 

irips 
per 

month 
Round 

trips 
~9 

TVcight. of 
of """Is 
carried 

lbs. 

,,~,.:!. 

5 009 
s.6~s 
7.154 
6,700 
f,103 
6,oss 

10,001 

6,6J7 
6,628 

Contract 
mtc of 

/'tl)'1HC'Ilt 

Per round 
trip 

$II 0.00 
1 10.00 
I 10.00 

110.00 
I 10.00 

110.00 

75-00 
75-00 
75.00 
75-00 
75-00 
75-00 

COII!f'Cn· 
sat ion 

$3,190.00 
2,200.00 

~-9/0.00 

:o,86o.oo 
3,o8o.oo 
3·i 40.00 
2,~00 00 
~ 700.00 
2,1;s.oo 
J.225.00 

2,62s.oo 
2,J84.00 

No regular schedule. 
. Planes dispatched by postmaster at New Orleans to connect with incoming and out­

go•ng stcan1ers. 
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Miami and Key West to Havana-One Way 

Prior to September 15th this route operated from Key 'Vest to Havana. 
rout!! from Kt!y 'Vest, 113.5 miles; from :Miami, 261 miles. 

No. of 
trijrs Coutract 
per IVeight of rate of 

mouth of mails Pa.\"meut 
Rouud carri<"cl per 

M01ztlz Coutractor trips lbs. pouucl 

Tanuary ••.. Pan-American Airways, Inc .•.• 31 23,393· $ . .j05 
February .. .!'an-American Airways, Inc .... 29 22,505 ..j05 
March ...•. Pan-American Airways, Inc •.•• 31 2g.Jor) ·405 
April ...... Pan-American Airways, Inc ..•. 30 30,296 . .j05 
\lay ....... Pan-American Airways, Inc .... 31 2j,6i4 . .j05 
June . • • . . . . Pan-American Airways, lnc .•.. 30 25,966 .405 

Per mile 
July ....... Pan-American Airways, Inc .... 31 26,535 $2.00 
August ..... Pan-American Airways, lnc •... 31 26,261 2.00 
September .. Pan-American Airways, Inc .... 29 28,031 ..!,00 

October ..•. Pan-American Airways, Inc .... 31 34,6ro 2.00 
November .. Pan-American Airways, Inc .... 30 3.1.3-10 2,00 

December . . Pan-American Airways, Inc .... -19 37.809 2.00 
Daily. 

New York Via Albany to Montreal, 
Service Began Oct. 1, 1928 

Canada 

Length of route, 3-16 miles. 

Mouth Coutractor 

October .••• Canadian Colonial 
November •• Canadian Colonial 
December •. Canadian Colonial 

Daily except Sunday. 

Airways, Inc, 
Airways, Inc. 
Airways, Inc. 

No. of 
t1·ij>S 
per 

mouth 
Rouud 

trips 

26 
21 
25 

Weight of' 
of mails 
carried 

lbs. 

10,420 
9,609 

12,074 

Contract 
rate of 
pa:ymeut 

per 
pound 

Per mile 
96c 
96c 
96c 

AMENDMENT TO AIR MAIL ACT 

(Public-No. 41D-70th Congress) (H. R. 8337) 

Length of 

Compcu· 
salrou 

$ 9.-!i-l·li 
9.11.j.53 

11,868.93 
12,.?69.81! 
t 1,20/.97 
:0,516.23 

i,OJj.OO 
7,0Jj.OO 

1o,.j18.oo 
16,182.00 
15.66o.oo 
25,578.oo 

Compcu­
satron 

$8,605.44 
6,975-36 
7,480.3Z 

An Act to amend the Air 1\Iail Act of Feb. 2, 1925, as amended hy the Act of June 
3. 1926. 

Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That section 3 of the Air Mail Act of Feh. 2, 1925 
(United States Code, Title 39, section 463), as amended by the Act of June 3, 1926, is 
hereb>:; amended to read as follows: 

' Sec. 3· That the rates of postage on air mail shall not be less than 5 cents for 
each ounce or fraction thereof." 

Sec. 2. That after section 5 of said Act (United States Code, Title 39, section 465) 
a new section shall be added as follows: 

"Sec. 6. That the Postmaster General may by negotiation with an air mail con­
tractor who has satisfactorily operated under the authority of this Act for a period 
of two years or more, arrange, with the consent of the surety for the contractor and 
the continuation of the obligation of the surety during tbe existence or life of the cer­
tificate provided for hereinafter, for the surrender of the contract and the substitution 
therefore of an air mail route certificate, which shall be issued bv the Postmaster General 
in the name of such air mail contractor, and which shall provide that the holder shall 
have the right of carriage of air mail over the route set out in the certificate so long 
as he complies with such rules, regulations, and orders as shall from time to time be 
issued by the Postmaster General for meeting the needs of the Postal Service and adjusting 
air mail operations to the advances in the art of flying: Provided, That such certificate 
shall be for a period not exceeding ten years from the beginning of carrying mail under 
the contract. Said certificate may be canceled at any time for willful neglect on the part 
of the holder to carry out such rules, regulations, or orders; notice of such intended 
cancelation to be given in writing by the Postmaster General and sixty days provided to 
the holder in which to answer such written notice of the Postmaster General. The rate 
of compensation to the holder of such an air mail route certificate shall be determined 
by periodical negotiation between the certificate holder and the Postmaster General, but 
shall never exceed the rate of compensation provided for in the original contract of the 
air mail route certificate holder." 

Approved May 17, 1928. 
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AIRCRAFT APPROPRIATIONS, UNITED STATES 
1922-1929 

Total Increase or 
Xct Dec.rcase 

19~Z-2J Army ••..•.••••. 1 ~.895,000 t6,3o5,ooo 
Xa\'y ............ I.J,68J,590 •1,2/0,159 
Air :'\fail ........ l,QOO,OOO ·6so,ooo 
X.A.C.A. ~ ....... 210,000 29,688.590 •to,ooo 

1923-2-1 Army •..•..••.•• 12,-126,ooo t-169,ooo t.J,347,8.JI 
Xa"y ............ q,6.Ji ,I i-1 t36,.JI6 
.-\ir :'\!ail ........ I ,soo.ooo to~oo,ooo 
X.A.C.A. ········ .>83,000 .:?8,856,1i-1 •fJ,OOO 

19->4-25 Army ••.•..••... q,11 J.O.JJ.8o 4 1,687,0-13.80 t8J2,416 
Xav)' ............ 15,150,000 • 50.:?,826 
Air :'\!ail ........ ..!,tso,ooo •t ~250,000 
N.A.C.A. ........ 4/0,000 J2,.J8J,O.JJ.80 *tS;,ooo 

19~5-26 Army ••••.....••. I4,;oo,ooo•• • 586,956.zo • 3,626,869.8o 
:\a,~y· ............ t 4,;go,ooot: tJ60,000 
Air :'\fail ........ 2,8 1 o,ooott t 150,000 
X.A.C.A. ········ 534.000 J2,6~4.000 *641000 

1926-.:?i .-\fill)' ••. 0 •• 0 •••• 1 ;;,oso.ooo •3so,ooo .. Jso,gs6 . .!o 
Xavy ............ 18.5o5,-'88 *J.i15,.:?88 
Air 1\!ail ........ ->,65o,ooott t16o,ooo 
X.A.C.A. ········ SIJ,OOO 36,;18,288* *' f.?I 1000 

19->7-28 Army •••.....••. 20,J96,JOO 
xa,•y ............ 20,100,000 
N.A.C.A •........ 5 IJ,OOO 
Commerce ....... 3.i91,5oo 44.i8i,8oo 

1928-29 Army ........... 24,8-18,56:.!( I) 
Xavy ............ p,189,56o(o) 
N.A.C.A .......•• 6oo,ooo 
Commerce ....... 4,361,850 61,999.97.:? 

( 1) And contract authorization of $;.ooo,ooo. 
(->)And contract authorization of $io,ooo,ooo . 

.,.Increase oyer preceding year. 
t Decrease from preceding year. 

*5,J.J6,JOO 
9 1 .594.71.! 

*3,884,288 

'il J,2QI,500 4 10 1 .:!IQ,512 

• .J,.JS.?,26.! .:.IIIL. 
*t 2,o8g,s6o 

*87,000 
• 570,350 •I/ 1 IQ9,I72 

**Plus $->,I50,ooo "contract authorizations" for additional purchases of aircraft. 
~Plus S.J, 1oo,ooo "contract authorizations" for additional purchases of aircraft. 

***Plus $6,25o,ooo "contract authorizations" for additional purchases of aircraft. 
ttFor the contract Air :\fail Suvice $soo,ooo was appropriated for 1926 and 

$2,ooo,ooo was allowed for I92i· 
Not~-lludget estimates for the fiscal year 1929·30 recommended for the Army, S33,-

5i8,68J; Navy, $31,6.J5,.J.:!O [and contract authorization of $1o,ooo,ooo] National Advisory 
Committee for Aeronautics $1,292,200; and Department oi Commerce $6,39J,6zo. Total 
estimated amount $72,909,923. 

AIR TRANSPORT ROUTES IN THE UNITED STATES 

Route Sci"<'· 
Airway Miles icct 

Xew York-Boston~ ..... 2191\!PE 
St. Louis-Chicago•..... 268 ::liP!\ 
Dallas-Chicago* • • • • . . . 995 l\IE 

Dec. 31, 1928 
Com· 

Schedule mcuced 
6 d. a wk .......... i/ 1/26 
5 t. wkly (d & n) .. -1/15/26 
Xigbtly ........... s/ 2/26 

Kansas City- Chicago 
(454 m.)* ......... 1\!E Daily 

Kansas City· 'Vichita 
(173 m.).......... P Daily 

Tulsa-Ponca City*...... 72 l\IE Daily il 5/28 
Tulsa-Ponca City (p 

m.) • •• • . •.••••• .• P Daily 
Los Angeles-Salt Lake 

City* .. .. .. .. .. .. • 6331\IPE 
Salt Lake City-Pasco... 540 1\f 
Los Angeles-Seattle* .... 1,o8o l\lPE 

Daily ............. 4/•7/26 
Daily .............. 4/ 6/26 
Daily ............. 9/15/26 

Operator 
Colonial Air Trans. 
Robertson Aero. Corp. 
National Air Trans. 

National Air Trans." 

\\'ichita A. S. Prov. Co. 
National Air Trans. 

Paul R. Braniff, Inc. 

'Vestern Air Express 
'Vatter T. Varney 
Pacific Air Trans. 

Los Angeles - Oakland 
(378 m.) ......... PE Daily 6/ • • /zS Mutual Aero. Corp. 

Los Angeles-S. Fran. 
(378 m.) ••••••.•. P Daily 1\Iaddux Air Lines 
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Ro11te Sen·· Com­
me11ced Airway Miles icct Sclzedu./e 

Los Angclcs-S. Fran. 
(378 m.)* ........ 

Sacramento-San Fran. 
(88 m.) •••••••••• 

PE Daily 

P Daily 

PE 3 c.l. a wk .......... 3/ 5/28 

S. Francisco-Portland 
(549 m.) ••..•.••• 

Portland-Seattle ( 153 
m.) .. ·........... l'E o t. dly ............ 3/ s/oS 

Oakland-San Jose . .• • . 38.>!PE Daily •••.•...•.... 12/ 3/28 
Chicago-l\!pls./St. Paul• 399 .>! PE 2 t. dly......... . • . 6 17 I 26 

Chgo.-1\Ipls./St. Paul 
(399 m.) ......... P Daily ............. i/ I/28 

Chicago-Madison ( 120 
m.) .. .. .... • .. .. • P Daily ............. 7/19/28 

1\Iilwaukee-Grecn Bay.. I2oMPE Daily .••.......... 12/15/28 
Pittsburgh-Cleveland* .. 121 .>!PE Daily •..••..•..... 4/21/27 
Puei,Jo Cheyenne* ..••. 2ool\[PE Daily .........•... s/31/26 
Louisville-Cleveland .•. 345 l\IP Nightly ••..•...•.. 8/ 1/28 
Chicago-New York*.... 723 ME Dly & Nly ......... 7/ 1/19 

Chgo.-Cieve. (313 m.) • . . P Daily •.•.....•.••. 9/15/28 
Toledo-Detroit . . . . • . . . 54 ME Nightly ••••....•.. 8/ 1/28 
S'!-n Fran.-Chicago• ..... 1,9491\IPE Daily ............. 9/ S/20 
Ltncoln-Chgo. (482 m.)* 353MI'E Daily ............. 7/10/28 
Atlanta-New York ..... 763 ::1! Dly ex Sun ........ s/ 1/28 

Wash.-New York •.. 201 P Daily •.•.•.....•.. 6/15/28 
Cleveland-Albany •.•••. 445 1\[p Daily ex Sun ...... 12/17/27 
Laredo-Dallas . • • . . . • . . 423 MP Daily •••.......... 2/ 6/28 
Galveston-Dallas .....• 308 ::\!l' Daily ..•.....•.... 2/ 6/28 
New Orleans-Atlanta ... 483 i\IP Daily ex Sun •••... sl 1!28 
Cincinnati-C~ica11o* .. . • 267MPE Da!ly •.••.•...•••. 12/17/27 
Salt Lake C1ty-Gt. Falls 489 MP Da1ly .••••.•.•.... 8/ 1/28 
Chgo.-l\I'kegon·llay City· 

Pontiac .. .. .. .. .. • 521 
Miami-Atlanta .. . • . . . . • 622 
Atlanta-Chicago • • . • . . . 623 
Agua Caliente-San Diego 14 
San Bernardino. Palm 

Springs .. .. .. .. .. . 47 
Detroit-Cleveland . . • • . . 155 
Detroit-Chicago . . . . . . . 252 

Detr't-Chgo. (252 m.) 
Detroit-Buffalo . . . . . . . . 218 
San Diego-Los Angeles. 1 15 
Los Angeles-Tucson. . . . 440 
\Vilmington-Avalon . . . . 32 
Minneapolis-Fargo 218 
Minneapolis-Duluth .. • • 138 
Tulsa-Oklahoma City... 98 
Tulsa-Okmulgee . • . . . • . 37 
Portland-Yakima . . . • . • 108 
Evansville-St. Louis. . . . 145 
St. Louis-Kansas City.. 225 
Seattle-Victoria . . . . . . . 77 
Pilottown-New Orleans. 75 
Havana-Miami . . • . . . • • 261 
New York-Montreal • • • 334 
Miami-Nassau .. • . • • . • • 187 
Seattle-Vancouver . • . • • I43 
K. \Vest-S. Juan, P. R .. I,26o 
Cristobal, C. Z.-K. \.Y est. I ,640 

l\I Daily 
i\I Daily 
l\I Daily 
p Daily 

............. 7/lj/28 
, . , , , , .. , , , . , I2/ I/28 
, ............ I2/ I/28 
............. 7/ 4/28 

p Daily : . ........... II/IS/28 
p Dly ex Sun •.•..... 9! 1/27 
E 6 d. a wk .......... 2/IS/26 
P Dly ex Sun ........ 11/ I/28 
E 6 d. a wk .......... 3/28/27 
P Daily ............. II/ I/27 

PE 3· d. a wk ......... II/ 28/27 
PE 2 t. dly ............ 6/ .. !22 

p Daily ............. 8/ I/28 
p Daily ............. 8/ I/28 
P Daily ............. 6/ .. /28 
p Daily ............. 6/ •. /28 

PE Dlr. ex Sun. • • . • . . . . .•.••. 
l\IP Da1ly ............ I2/ I/28 

p Daily ••..•.•••..••.....•• 
MP Variable •••.•.... IO/I5/2o 

M Variable • . . . . • • . . 4/ 9/23 
MP Daily . . . • • • . • . . . . Io/28/27 
MP 6 t. wkly ......... Io/ I/28 
MP 3 t. wkly ......... II/ 9/28 

P Daily •.••.••...•..•..••.• 
l\IP 3 t. wkly.......... I/ 9/29 

M 2 t. mthly ......... I/II/29 

Operator 

\\"estern Air Express 

Union Air Lines 

Union Air Lines 

Union Air Lines 
Pacific Air Transport 
I\orthwcst Awys. 

Universal Air Lines 

Royal Airways 
Xorthwest .~ways. 
Clifford Ball 
\\'estern Air Express 
Continental Air Lines 
National Air Trans. 
Universal Air Trans. 
Xational Air Trans. 
Boeing Air Trans. 
Boeing Air Trans. 
Pitcairn Aviation 
U. S. Air Trans. 
Colonial \Vn. Aways. 
Texas Air Trans. 
Texas Air Trans. 
St. Tam. Gulf Coast 
Embry-Riddle Co. 
National Parks Awys. 

Thompson Aerial Corp. 
Pitcairn A,·iation 
Interstate Air Lines 
Maddux Air Lines 

Maddux Air Lines 
Stout Air Service 
Ford l\Iotor Co. 
Stout Air Services 
Ford Motor Co. 
Maddux Air Lines 
Standard Air Lines 
\Vestcrn Air Express 
Universal Air Lmes 
Universal Air Lines 
Paul Braniff 
Paul Braniff 
Rankin Flying Service 
Interstate Air Lines 
Robertson Airo. Corp. 
Barnes & Gorst 
N. 0. Air Lines 
Pan Am. Airways 
Can. Colonial A. T. 
Pan Amer. Airways 
Commercial A. T. 
Pan American Airways 
Pan American Airways 

*These routes carry express under contract with the American Railway Express Co. 
tM=Mail, P=Passengers, E=Express. 

Routes Scheduled 
Airway Miles Service Operator 

Laredo-New Orleans .................. 6IS M ...... St. Tam. Gulf Coast Awys. 
St. Louis-Omaha . . . . . • . . . . . • . . . • . • . . • 401 M .••..• Robertson Aero. Corp. 
Columbus-Los. Ang. (I,744 m.) ........ I,33I P ...... Transcontinental A. T. 
Miles of Airways Operating Dec. JISt, I928 .•.....•.••.••..• , ••••.•••.••••••.•.. 
Miles of Mail Airways Operating ..•.••.•..•.......•.....•.•.•...•••.••..•••.• 
Miles or Mail Airways Scheduled for early operation .•..••••..•.••.••....•....•. 
Miles All Airways Operating or Scheduled ..•.•.•...•....•..•.....••..••....•.•. 
Miles Scheduled Daily with Mail, average ..................................... . 
Mileli Scheduled Daily. All Services, average •••.•••••••..••••.•••••••••••.••••• 

19,254 
17,055 

I,oi6 
2I,J3I 
29,I64 
40,061 



AIRWAY MARKING AND LIGHTING IN 1928 
Compiled by Aeronautics Branch, Department of Commerce 

Ubstmc- llt11cous 0 II' ratllrr R I" C:ortllllitrs ;:: 
Bormdr;y timr Acrrllge -.,--- t Statious S ';'; 10 &- .., .~ 

"'l_!:!!__ihts LirJilrts I ~ t .~~ ~ -::~ Airways ./:lror~s llllrrrld11~t.< ~ ·~ I".., 
~ ~ .... - ""= - ""= - ... -::: ..::"::: t;~ t:- ~ . :::0 0 0 ~ - l..l..t( ~ :!:~ .s .... ~ .s t ..... !:: ),~ ~:: ~;:: .... .:::: Q..~; t:J··· c:c:~ ;(.:: ~ :::: ~ " -.. ~..~ ·- ~ 
·- 'l..t:.(. 0 t..•- 0 ,:; 0 '-•"' •::: ..... ;: -,CI .C.;:- • '-o.l ........... Q '- ·" - -~ 1~~~=~=~- Q,~ ;;r:.-: 1<::<:; d::.:i ~= :::c::l..:~ t3cii2_~_s_ ~ ~ ~~ 

New York-Boston ....................... 219 3 65 21 ·7 s6 18.7 110 36.7 20 4 I 
21 I I I 

Atlanta-New York ...................... 769 20 453 22.6 222 11.1 1045 52.3 78 3 7 3 10 5 2 

Chicago-New York ...................... 713 39 770 20. 91 2.3 2031 47.2 86 35 5 4 .. ll I s 
Cleveland-Detroit, ...................... I34 I 30 30.0 3 3.0 xo; 10]. 8 .. .. I 
St. Louis-Chicago ....................... 268 9 198 22.0 360 40. 24 I .. 2 
Dallas-Kansas City ...•................. 541 I4 306 21.9 67 4·f 6s9 47 .I 47 30 .. i I : I 

4 
Kansas City-Chicago .................... 454 8 I97 24.6 58 7.2 291 36·4 28 5 .. ~ I I 
Omaha-Chicago ......................... 430 I6 296 I8.5 26 I .6 887 55·4 32 I67 .. 3 
Chicago-Twin Cities ..................... 357 6 I 58 26.3 28 4·i 323 35·9 30 

3 2 17 I I 
19 55 54 5 5 
33 24 32 4 4 .. I I 

() IS 18 2 2 
14 33 14 3 3 
8 20 18 2 2 

16 16 32 2 2 
6 24 27 2 2 

(Chicago-LaCrosse Sec.) 
6sc Pueblo-Cheyenne ........................ 200 6 I51 25.2 48 8.( 108.3 16 9 .. .. 

~ I ;5 1 

I 
!"alt Lake City-Qmaha ................... 898 3.3 S43 I6.5 0 0 ,( 2746 1!3.2 59 J20 .. 2 5 
Salt Lake City-Pasco ..•................. 240 7 117 16.7 68 g,j 3;o 52.9 24 20 .. I 6 .. 3 

(Boise-Pasco Sec.) 
Los Angeles-Salt Lake City ............... 278 7 140 20.0 29 4·1 67<J 97· 2I 7 3 2 4 

(Los Angeles-Apex Sec.) 
Los Angeles-San Francisco ..•............ 378 8 169 22.9 3I 3·9 701 87.6 31 4 3 2 41 3 
Tulsa-Ponca City ....................... 76 2 .. .. .. I41 70.5 2 20 
Louisville-Cleveland ..................... 345 9 .. .. . . .. 44" 48.11 30 I 
San Francisco-Salt Lake City ............. 690 22 .. .. .. .. 2475 . . 54 74 

(Parron ) .................. ISO I .. .. . . liS ... I 27 
San Francisco-Redding .................. 210 3 .. .. . . .. 244 81.3 I7 .. 
Los Angeles-Salt Lake City ............... 386 13 .. .. .. . . 221f 170.6 20 75 
New Orleans-Atlanta .................... 2I6 6 .. .. .. . . 243 40.5 2I s 
Cincinnati-Chicago ...................... 272 6 .. .. .. .. .. . . 26 
Kansas City-0maha ..................... 159 3 .. .. .. . . .. . . II 

S. Bend-Kalamazoo ..................... 46 1 .. .. .. . . . . . . 4 
La Crosse-Twin Cities ................... I24 3 .. .. .. .. .. .. Ill 3 
Cleveland-Buffalo ....................... 198 5 .. .. .. . . .. . . 17 

3 14 I I I 
~ 28 Ill 33 5 5 

s 1 1 "'~:). 

~I :I I 1 1 "'~:). 

"' 3 2 2 :::: 
~ .... 
>: 

Buffalo-Albany ......................... .. .. .. . . .. . . 
Jacksonville-Atlanta ..................... 281 7 .. .. .. . . .. . . 28 
Burley-Boise ........................... ISO 3 .. .. . . .. .. . . 14 
Salt Lake City-Burley ................... .. .. .. .. . . .. . . . . 
Kansas City-St. Louis ................... 228 7 .. .. .. . . .. 2I 
St. Louis-Evansville ..................... .. .. .. .. .. .. .. . . 
Portland-Seattle ........................ I 57 I .. .. . . .. .. . . 14 
Roseburg-Portland ...................... 
Redding-Roseburg ..•.... : .............. 
Atlanta-Evansville ...................... 
Evansville-Chicago ...................... I 3371 s1 .. 1 .. 1 .. 1 .. 1 .. 1 .. I IS 

t w 
New York-Albany •...................... 
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AIRPORTS AND LANDING FIELDS IN THE UNITED STATES 
ON DEC. 31, rg28 

Listed by Aeronautics Branch, Department of Commerce 

The following is a list of airports, Department of Commerce intermediate and markerl 
auxiliary landing fields in the United States, with their classification. There are included 
only those sit~s which are rnarked and have rnorc or less facilities or which ha\•c been 
n1arked and reserved as landing flelds without facilities. 

Fields marked (') arc intermediate fields along airways, marked and lighted by the 
Department of Commerce. 

Airports marked (t) arc equipped with beacon lights or partial or iull equipment of 
flood lights for landing, flood-lighted buildings, boundary lights, danger lights, etc. 

There are of record more than 4,ooo other fields in the United States on which 
landings may be made-owned by the States, mtnticipalities, corporations, clubs. com­
nlissions, and individuals. 1\lany of these are constantly changing in character with the 
alternation of crops and for other reasons which make a permanent record of variable 
value. 

Alabama 

*Anniston, intermediate. 
Anniston, Hcilly Field, Air Corps. 
Atmore, commercial. 
Birmingham, Hoberts Field, municipal. 
Birtningham, commercial. 
Citronelle, commercial. 

*Cropwell, intermediate. 
Gulfcrest, commercial. 
1\lobile, l\Iobilc Airport, municipal. 
1\f ontgomery, :\fax well Field, Air Corps. 

• Plantersville, intermediate. 
*Tallapoosa, intermediate. 

Tuscaloosa, municipal. 

Arizona 

Ajo, auxiliary. 
Apache Pass, auxiliary. 
Bellemont, auxiliary. 
Benson, municipal. 
Ca•a Grande, municipal. 
Cochise, municipal. 
Douglas, auxiliary. 
Eloy, municipal. 
Flagstaff, municipal. 
Fort Huachuca, auxiliary. 
Gila Bend, municipal. 
Grand Canyon, commercial. 
Holbrook, municipal. 
Kingman, municipal. 
1\farana, municipal. 
1\faricopa, municipal. 
1\Iobile, auxiliary. 
Nogales, municipal. 
Phoenix, municipal. 
Phoenix, State Fairgrounds, auxiliary. 
Prescott, municipal. 
Quartzite, cornmercial. 
Salome, auxiliary. 
San Simon, municipal. 
Seligman, auxiliary. 
Stoval, municipal. 

tTucson, municipal. 
Vail, municipal. 
\Vellton, municipal. 
Williams, municipal. 
\Vinslow, Berrigen Field, municipal. 
\Vinslow, race track, auxiliary. 
Yuma, mu_nicipal. 

Arkansas 

Bentonville, municipal. 
Conway, commercial. 
El Dorado auxiliary. 
Fort Smith, commercial. 
Hot Springs, municipal. 
Lake Village, commercial. 

tLittle Rock, Army. 

Little Rock, commercial. 
Lonoke, auxiliary. 
:\I onticcllo, nHJnicipal. 
I\cwport, auxiliary. 
Ogden, auxiliary. 
Paragould. auxiliary. 
Pine Bluff, auxiliary. 
Pine Bluff, Toney Field, commercial. 

California 

Alameda, auxiliary. 
Alturas, auxiliary. 
Amboy, municipal. 
Antelope Valley, intermediate. 
Arcadia, Hoss Field, Air Corps. 

'Baker, intermediate. 
t Bakersfield, municipal. 
• Bakersfield, intermediate. 

Banning, municipal. 
Hanning, cotnrnercia1. 
Bai-stow, commercial. 
Beresford, commercial. 
Brawley, municip:tl. 
Brea, municipal. 
Bridgeport, municipal. 
Hurbank, commercial. 
Calipatria, municipal. 
Camp Kearney, Army. 
Campo, municipal. 
Chico, municipal. 
Chowchilla, municipal. 

•chowchilla, intermediate. 
Chula Vista, commercial. 
Coalinga, municipal. 
Concord, municipal. 
Corning, commerciaL 
Corona, auxiliary. 
Culver City, commercial. 
Delano, auxiliary. 

*Earlimart, intermediate. 
Edgewood, commercial. 
El Monte, commercial. 
Elsinore, municipal. 
Encinitas, auxiliary. 
Fresno, auxiliary. 
Fresno, municipal. 
Galt, commercial. 
Glendale, auxiliary. 
Glendale, municipal. 
Grass Valley, auxiliary. 
Grays \Veil, municipal. 
Gridley, commercial. 
Hanford, municipal. 

*Harvard, intermediate. 
Hawthorne, Kelly Airport, commercial. 
Hayward, auxiliary. 

*Hesperia, intermediate. 
Hollister, commercial. 
Hollywood, DeMille Field, commercial. 
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Imperial, municipal. 
Indio, commercial. 
Jacumba Hot Springs, auxiliary. 
Laguna Beach, commercial. 
Lancaster, ntunicipal. 
Lakeport, municipal. 

·Lcnwoorl. intermediate. 
• Livcrn1ore, intermediate. 
•Li\·ingston, intermediate. 
tLong Beach, municipal. 

Los Angeles, :\ero Corporation Field, com­
nlercial. 

Los Angdes, American Airport, commcr· 
cia I. 

Los Angeles, Burdette Airport, commer-
cial. 

Los :\n!(eles, Dau!':hertv Field, commercial. 
Los Angeles, Dyer Field, commercial. . 
Lo.!" .-\ngelcs, Griffith Park . .:\irpurt, mtnll· 

cipal. . 
Los 1-\ngelcs, Kinner .Airport, commcrctaL 
Los An!(cles, :\Ietropolitan Airport. com· 

rncrcial. 
Los Angeles, Rogers Airport. commercial. 
Los Angeles, Ryan Airport, commc~ciaL 
Los Angeles, Sl~aplanc anchorage, ::'\a~·y. 
Los .Angeles, Short .\itport. commcrctal. 
Los Ang-eles, \'ail Field, commercial. 
)!cKittrick, auxiliary. 
)!arc Island, Kan· Yard, :\avy. 
:\!aricopn, municipal. 
:\[arys,·ille, auxiliary. 
:l!axwell, auxiliary. 
;\[erced, commerctal. 
)lineraL auxiliary. 
:\!odcsto, municipal. 

• ~Iohawk, intcrmerliate. 
)fojave, contntcrcial. 
:\fontague, rnunicipal. 
:\!ontcbello, auxiliarv. 
:\!onterey, polo fielrl, auxiliary. 
)fount Shasta, auxiliary. 
Xatoma. am·<oiliary. 

tOakland, Oakland Airport, municipal. 
Ontario, municipaL 
Oroville, auxiliary. 
Palmdale, municipal. 
Palo Alto, commercial. 
Parris, auxiliary. 
Pctaltnna, commercial. 
Pomona (sec Spadra). 
Porterville, commercial. 
Ramona, auxiliary. 
Redwood, commerciaL 

tRi,·erside, March Field, Air Corps. 
Riverside, cotnmercial. 
Riverside, nntnicipal. 

tSacramcnto, l\lather Field, Air Corps. 
Sacrantento, municipal. 
San Carlos, commercial. . 1 San Diego, ~,J a honey Field .. com mereta · 
San Diego, North Island, J'\a\'y. 
San Diego. Rockwell Field. Army. 
San Francisco, Crissy Field, Ar'?¥· 

tSan Francisco. l\!ills Field, muntc•pal. 
San Juan, auxiliary. 
San Leandro. commercial. . 1 
San l\!ateo, Johnson Field, commercta · 
San Simeon, private. 
Santa Ana, Eddie l\Iartins Airport, com· 

mercial. er 
Santa Barbara, Ovington Airport, comm · 

mercia!. 
Santa Clara, commercial. 
Santa l\laria, municipal. . . 1 
Santa l\lonica, Clo\·er Fiel~. muntctpa · 

*Saugus, site 3A, intermedtatc. 
Seal Beach, commercial. 

t Selma, municipal. 

Sebastapol, municipal. 
Sonora, auxiliarv. 
Spadra, municipiil. 

tStockton, municipal. 
Strwkton, F:1rris Field, commercial. 
Tallac, auxiliary, 
Trona, auxiliary. 
Truckee, auxiliary. 

*Tulare, intermediate. 
tTulare. municipal. 
•Turlock, intermediate. 
l'ni,·crsal City, commercial. 
\renice, municipal. 
Ventura, auxiliary. 

•\T erdcmonte, intermediate. 
t\'isalia, municipal. 

\\'arm Springs, auxiliary. 
•\\~estlev, intermediate. 
\\'ilmington, auxiliary. 
\\'oodland, municipal. 
Yreka, Yreka Airport, municipal. 
Yuba City, commercial. 

Colorado 

Canvon City, auxiliar:r. 
·castle Rock, intermediate. 
tCheyenne. municipal. 

Colorado Spring-s, municipal. 
Cortez, auxiliary. 
Creede, auxiliary. 
De Beque, commercial. . 
Dem·er, Alexander Airport, commercial. 

tDenYcr, Denver Post .Airdronte, commer­
cial. 

Den,·cr, Lowry Field National Guard, Air 
Corps. 

Dem•er, Dem·er Union Airport, commer­
cial. 

• Dover, intermediate. 
E"tes Park, commercial. 

*F~rt Lupton. intermediate. 
Grand Junction, municipal. 

*Greelc~', intermediate. 
Lamar. municipal. 
Leadville, Bingham Field, municipal. 

_.)Jonument, intermediate. 
Pueblo. municipal. 
Trinidad, commercial. 

*\\.igwam, intermediate. 

Connecticut 

•Bethany, intermediate. 
Danbury, municipal. 

tHartford, Brajn!lrd Field, municipal. 
:\[eriden, mumctpal. 
~ew London, auxiliary. 
l'\'ew 1\!ilford, auxiliary. 
':\"iantic, auxiliary. 
Torrington, commercial. 
\Vallingford, municipal. 

Delaware 

Lewes, auxiliary. 
Newark, auxiliary. 
:\'ew Castle, auxiliary. 

tNew Castle, commercial. 
\\:pmjngton, Bigg~ Field. auxiliary. 

t\\ tlmmgton, Du I ont Field, private. 

District of Columbia 

t Anacostia, l~olling ;field, Air Corps. 
tAnacostia, Na,,·al Atr Station. Kavy. 
Arlington (\a.), Hoover Field, commer­

cial. 
Arlington (Va.), Capital Airport, com­

mercial. 



Aircraft Year Book 

Florida 

Arcadia, auxiliary. 
Arcadia, Carlstrom Field, auxiliary. 
Avon Park, auxiliary. 
Bartow, auxiliary. 
Clearwater, municip'!l. 
Fort l\Icycrs, mumctpal. 
Hialeah, municipal. 
Inverness, commercial. 
Jacksonville, Camp Johnson, Army. 

tJacksonville, mumcipa!. . 
Tacksonville, Paxon Fteld, commercml. 
Key \Vest, commercial. 
Key \Vest, Naval Air Station, Navy. 
Lakeland, municipal. 
l\Iiami, commercial. 

tl\Iiami, municipal. 
North La Relic, auxiliary. 
Ocala, commercial. 
Okeechobee, commercial. 
Orlando, commercial. 
Orlando, municipal. 
Palmdale, auxiliary. 
Pensacola. Naval Air Station, Na,·y. 
St. Augustine, auxiliary. 
St. Petersburgh, municipal. 
Sanford, commercial. 
Sebring, municipal. 
Stuart, municipal. 
Tallahassee, municipal. 
Tampa, commercial. 
Tampa. municipal. 
Titusville, municipal. 
\Vest Palm Beach, commercial. 

Georgia 
Albany, municipal. , 
Americus. Souther Field, Air Corps. 
Athens, Epps Field. municipal. 

tAtlanta, Candler Field, municipal. 
t Augusta, Daniel Field. municipal. 
Brunswick, commercial. 
Columbus, municipal. 
Douglas, municipal. 
Fort Benning, auxiliary, Army. 

*Jefferson, intermediate. 
*Lawrenceville, intermediate. 
1\Iacon, Miller Airport, municipal. 
Macon, race track, auxiliary. 
Madison, auxiliary. 
Pelham, commercial. 
Rome, auxiliary. 
Rome, municipal. 

*Royston. intermediate. 
Savannah, Daffing Park, municipal. 
Tifton, auxiliary. 
Valdosta, auxiliary. 

*Villa Rica, intermediate. 

Idaho 
*Bliss, intermediate. 

Boise, Boise Barracks, auxiliary. 
Boise, municipal. 
Creur d'Alene, municipal. 
ldahome, auxiliary. 
Lewiston, auxiliary. 

*Mountain Home. intermediate. 
Pocatello, municipal. 

Illinois 
*Ashburn, intermediate. 
*Aurora, commercial. 

Belleville, Scott Field, Air Corps. 
Bloomington, municipal. 
Carlinville, auxiliary. 

*Chesterfield, intermediate. 

tChicago. Aero Club Field, commercial. 
Chicago, Yackey Airport, comf!l"rcial. 

tChicago, Chica~:o Airport, muntctpal. 
Chicago, Fort Sheridan, auxiliary. 
Chicago, Lincoln Park Field, municipal. 
Chicago, River Road Field, commercial. . 
Chicago Schiller Park, Cook County Atr· 

port, ~Ommercial. 
Chicago, Schiller Park, \Vilson Flying 

Field, commercial. . . 
Chicago, Southtown Atrport, comm<;rctal. 
Chicago \Vallace Airport, commerctal. 

*Cordova', intermediate. 
Des Plaines Heath Flying Field, commer-

cial. . 
Des Plaines, Pal-\Vaukec Atrport, commer-

cial. . F' ld Elmhurst, Pioneer Flymg tc , commer· 
cial. . 1 Elmhurst, Ea!;IC Field, commercta . 

Fairfield, auxtliarr. 
* F't:nton, intermcdt.atc. . 
*Franklin Grove, tntermedtate. 

Galena, commercial. 
Galesburg, municiJ?al. 

*Godfrey, mtcrmediate. 
Great Lakes, Kaval Air Station, Kavy. 
Greenville, auxiliary. 

*Harvey, intermedh.te. . 
Hinckley Eagle Atrport. commerctal. 
Kawanee: l\lachcs_ncy Field. comll)ercial. 
Lansing Ford Atrport, commerctal. 

*La Ros~. intermediate. 
Litchfield, auxiliary. 
Lomax, commercial. 

*Lowder, intermediate. 
1\f cCook, commercial. 

*McGirr, intermediate. 
Marion, commercial. 

*Mason City, intermediate. 
tMoline, Moline Aiq~ort, commercial. 
Monmouth, commerctal. 

*Morris, intermediate. 
*North Aurora, intermediate. 
*Pekin, intermediate. 
tPeoria, municipal. 
Pinckneyville, auxiliary. 

*Plainfield, intermediate. 
Rantoul Chanute Field, Air Corps. 

*Rocks Falls, intermediate, 
Rockford, Black Hawk Atrport, commer-

cial. . 1 Rockford Rockford Airport, commercta . 
Rushvill;, municipal. 
St. Elmo, Smith Field, commerc!a.l. 

tSpringfield, Conklin<\' Field, mumctpal. 
Sterling, commerci'!l. 
Stockton, commerctal. 
Tonica, auxiliary, 
Waterman, commercial. 

Indiana 

*Ashley, intermediate. 
Bedford, commercial. 
Brazil, municipal. 
Cedar Lake, auxiliary. 
Fort Wayne, Baer Field, municipal (tem-

porary). • 
Fort Wayne, commerctal. 
Gary, commercial. 

*Goshen, in.termediate. . . 
Indianapolts, Fort Benjamtn Harrtson, 

Schoen Field, Air Corps. 
Indianapolis Capital Airways, commercial. 
Indianapolis, Hoosier Airport, commercial. 
Indianapolis, Stout Field, municipal. 
Knox, commercial. 
Kokomo, Shockley Field, commercial. 
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La Fayette, commercial. 
•Lakenlle, intermediate. 
•La Porte. intermediate. 
•:-.rcCool, intermediate. 
Muncie, \\"all Ficici, municipal. 
Peru. cotnmcrcia1. 
Richmond, Berry Field, commercial. 
Hichmond, Hichmond Airport, commer-

cial. 
•Rising Sun, intermediate. 
~cyn1our, commercial. 
Shelbyville, auxiliary. 
Snuth Bend. commercial. 

•south Bend, municipal. 
Terre Haute, auxiliary. 
Terre Haute, Dresser Field, municipal. 
\ "'incen n es, con1 n1 ercia 1. 
\:-incenncs, n1unici('til. 
\\"ahash, commerc1al. 

•\Volcottville, intermediate. 

Iowa 

*Adel. interrncdiatc. 
Ames, Gerhracht Airport, com:nercial. 

• Atalissa, intcrnu·diatc. 
*Atlantic. intermediate. 

Batt!<." Creek, commercial. 
Belle Plaine. commercial. 

•nJoomfield. intermediate. 
Burlington, commercial. 
Burlington, tnnnicipaL 

*Casey, in terrnedia tc. 
tCedar Hapids, municipal. 
Cen tervillc, municipal. 
Council Bluffs, commercial. 
Davenport, commerciaL 
Des Moines, Camp DodJ<e, Army. 
Des :Moines, Herring Field, commercial. 

tDes :\Ioines, municipal. 
*Dixon, intcrrnerliatc. 
*Earlham, intcrrnerliate. 
•Fairfield, intermediate. 
Fort Dodge, commercial. 

tiowa City, municipal. 
*Liherty,·ille, intermediate. 
*McCausland, intermediate. 
:\Iason City, municipal. 
Milford, Donaldson Field, commercial. 

*:\fontezurna. intermPdiate. 
*~[uscatinc, intermediate. 
*Oakland, intermediate. 
Otttunwa, cotnmercial. 

*Reasnor. intermediate. 
Rockwell City. municipal. 
~cranton, ~uxiliary. 
Shenandoah, municipal. 
Sioux City, Kari-Keen Airport, commer­

cial. 
Sioux _rity, Rickenbacker Airport, com· 

mereta I. 
t\Vaterloo, municipal. 
*\Villiams hurg, intermediate. 

Kansas 

Arkansas City, commercial. 
Caney, commercial. 

*C,ssody, intermediate. 
Chanute, municipal. 
Coffeyville, mu111cipal. 
El Dorado, municipal. 
Fort Leavenworth, Army. 

tFort Riley, l\Iarshall Field, Air Corps. 
Fort Scott, municipal. 

tGarden City, municipal. 
Hutchinson, Albright Field, commercial. 
Independence, municipal. 
Kansas City, Fairfax Field, municipal. 

Kansas City, Sweeney Airport, commer-
cial. 

Lawrence, commerciaL 
Liberal, Baughman Field, auxiliary. 
Xewton, municipal. 

•olathe, intermediate. 
*Olivet, intermediate. 
•otpe, intermediate. 
*Ottawa, intermediate. 
*Oxford, intermediate. 
Parsons, municipal. 
Plainville, auxiliarv. 
Pratt, commercial." 
Topeka, auxiliary. 

tWichita, Wichita Airport, municipal. 
\Vichita, Laird Field, commercial. 
\\'infield, municipal. 

Kentucky 

•carrollton, intermediate. 
Covington, municipal. 
Dan,·ille, commercial. 
Hopkinsville, commercial. 
Lexington, rnunicipal. 

tLouisville, Bowman Field, municipal. 
Louis,·ille, Louisville Airport, commercial. 
Owensboro, commercial. 

Louisiana 

Alexandria, Camp Beauregard, auxiliary. 
Baton Rouge, Dougherty Field, municipal. 
Chalmette, commercial. 
Crowley, municipal. 
Lafa,·ette, municipal. 
:\Iansfield. Herndon Field, municipal. 

f)Ionroe, Selman Field, municipal. 
Katchitoches, commercial. 

tXew Orleans, Alvin Callendar Field, 
municipal. 

New Orleans, Gentilly Field, auxiliorv. 
New Orleans, Maison Blanche, auxiliary. 
New Orleans, Menefee Airport, commer-

cial. 
Shreveport, municipal. 
Shreveport, com mercia!. 
Shreveport, Texico Airport, commercial. 
Tallulah, Department of Agriculture. 
\Visner, auxiliary. 

Maine 

Augusta, auxiliary. 
Bangor, auxiliary. 
Bangor, Bangor Airport, commercial. 
Caribou, commcrC'ial. 
Caribou. tllttnicipal. 
Portland, Portland Airport, municipal. 

tPortland, Stroudwater Field, commercial. 

Maryland 

fr\berdeen, Phillips Field, Air Corps. 
Baltimore, Logan Field, Air Corps. 
Bowie, race track, auxiliary. 
Camp 1\[eade. Army auxiliary. 
Chesapeake City, auxiliary. 
College Park, Department of Commerce. 
Cumberland, Army. 
Edgewood Arsenal, Army, auxiliary. 
Elk 1\Iills, auxiliary. 
Frederick, fairgrounds, auxiliary. 
Frostburg, auxiliary. 
Grantsville, auxiliary. 
Hagerstown, commercial. 
Havre de Grace, race track, auxiliary. 
Hebron, commercial. 
Laurel, race track, auxiliary, 
Old Town, auxiliary. 
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Massachusetts 

Atlantic, commercial. 
Auburndale, Riverside Park, auxiliary. 
Ayer, Camp Devens, Army, auxiliary. 
Beverly, auxiliary. 

tBoston, municipal. 
Brockton, cornrnercial. 

*Dudley, intermediate. 
*Fran1inghan1, interrncdiate. 
Gardner, municipal. 
Holyokc, auxiliary. 
Hyannis, commercial. 
Lawrence, cornmcrciaL 
Lowell, commercial. 
Mendon commercial. 
North Attleboro, commercial. 
Readville, race track, auxiliary. 
Revere, commercial. 
Saugus, Groah Field, auxiliary. 
Seekonk, commercial. 
South Dartmouth, Round Hill Airport, 

private. 
South Sudbury, commercial. 
Taunton, King Field, commercial. 
\Vareham, commercial. 
\Vcstficld, municipal. 

t\Vorcester, commercial. 

Michigan 
Adrian, auxiliary. 
Albion, municipal. 
Alma, commercial. 
Anchor Bay Beach, Colony Airport, com-

mercial. 
Augusta, Camp Custer, Army. 
Bad Axe, auxiliary. 
Battle Creek, municipal. 
Bay City, race track, auxiliary. 
Benton I-Iarhor, commercial. 
Cadillac, auxiliary. 
Charlevoix, commercial. 

tDearborn, Ford Airport, commercial. 
Detroit, commercial. 
Detroit, fairgrounds, auxiliary. 
Detroit, municipal. 
Gaylord, munictpal. 
Grand Rapids, commercial. 
Gram! Rapids, fairgrounds, auxiliary. 
Grand Rapids, municipal. 
Grayling, auxiliary. 
Iron Mountain, commercial. 
Jackson, Sparks Field, municip'!l. 
Jackson, Reynolds Field, mumctpal. 
Kalamazoo, municipal. 

tLansing, municipal. 
Mary&ville, Marysville Airport, municipal. 
Menominee, municipal. 

*Monroe, intermediate. 
tMount Clemens, Selfridge Field, Air 

Corps. 
Munising, auxiliary. 
Muskegon, municipal. 
Niles, municipal. 
Northville, Stinson-Northville Field, com-

mercial. 
Pontiac, municipal. 
Saginaw, municipal. 
Standish, fairgrounds, auxiliary. 
Ypsilanti, municipal. 

Minnesota 

Brainerd, commercial. 
Crookston, auxiliary. 
Fergus Falls, mumcipal. 
L:tke City, State Camp Ground, auxiliary. 
Little Falls, auxiliary. 

1\Ianka to, auxiliary. 
Mankato, commercial. 
::\[aynard, commercial. 
~Iinneapolis, conuncrcial. 
l\linneapolis, Robbindale Airport, com· 

mercia!. 
Minneapolis, Minneapolis Airport (\Vold­
Ch~mhcrlain Ficici), municipal. 

tSt. Paul, municipal. . 
Sleepy Eye, Berkncr Field, commcrctal. 
\'irginia, cotnntcrcial. 

*\Vahasha, intermediate. 
\Vhite Bear Lake, commercial. 

*\Vinona, intermediate. 

Mississippi 

Clarksclalc, auxiliary. 
Grcctl\"illc, race track, auxiliary. 
Jackson, commercial. 
Katchez, auxiliary. 

Missouri 

tAnglum, Lambert-St. Louis Field, muni-
cipal. 

Bucklin, Van Osrlce Field, commercial. 
Carthage, commercial. 
Jefferson City, municipal. 
Joplin, municipal. .. 

tKansas City, mumctpal. 
tKansas City, Richarris Field, commercial. 
Kirksville, auxiliary. 
Kirksville, commercial. 
Marshall, commercial. 
Memphis, municipal. .. 
Queen City, baseball park, auxthary. 
Ri'chland, fairgrounds, auxiliary. 

tSt. Joseph, municif!al. 
tSt. Louis, Parks Atrport, commercial. 
tSt. Louis. (See Anglum.) 
Sedalia, municipal. 
Springfield McClure Field, municipal. 
Springfield; National Guard Airport, mu· 

nidpal. 
Sullivan, fairgrounds, auxiliary. 

*Unionville, intermediate. 

Montana 

Bigtimbcr, Budcl Fielcl, auxiliary. 
Butte Butte National Airport, commer-

cial.' 
Chinook, fairgrouncls, auxiliary. 
Dillon, commercial. 
Forid. municipal. 
Fort Missoula, Army, auxiliary. 
Glendive, auxiliary. 
Great Falls, commercial. 
Harlowton, auxiliary. 
Helena, municipal. 
Kalispell, municipal. 
Livingston, municipal. 
Manhattan, auxiliary. 
Manhattan, municipal. 
Miles City, municipal. 
Missoula, municioal. 
Sidney, commercial. 

Nebraska 

Alliance, commercial. 
*Benedict, intermediate. 
*Big Springs1 intermediate. 
Chaclron, fatrgrounds, auxiliary. 

*Chappell, intermediate. 
*Dix, intermediate. 
•·Etm Creek, intermediate. 
*Gothenburg, intermediate. 
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tGrand !"land. municipal. 
Hastings, rnunicip:tl. 

•Kearney, intcrrncdiate. 
*Lexington. intcnnl'cliatc. 

Lincoln, Lincoln Airport, commercial. 
•),.Jarqucttc, intcrntcdiatc. 
:\la~on City, auxiliary. 

t:\orth Platte, municipal. 
Ogallala, commercial. 

•ogallala, intermediate. 
Ornaha, rnunicipal. 
( lrnaha, cornntcrcial. 
Omaha (Fort Crook), Offutt Field, Army. 

• Paxton, intermediate. 
• Pershing, auxiliary. 
!"cottshluff, commercial. 

•shelton, intermediate. 
•sidney, intcrntediatc. 
·t~lysscs, intcrntcdiatc. 
*\.alparaiso, intcrrncdiate. 
*\Vann, intcnncdiatc. 

Nevada 

Battle ).{ountain, auxiliary. 
*Beowawe, intcrlllcfliatc. 

Caliente, rnunicipal. 
tElko, municipal. 

Ely, municipal. 
Hazen, auxiliary. 
Hawthorne, rnunicipal. 

*Jean. intcnncdiate. 
tLas Vegas, municipal. 
Lovelock, municipal. 
Owyhee, Den~rtment of Interior. 
Parran, auxiliary. 
Reno, nntnicipal. 
Tonopah, auxiliary. 
\\'ells, race track, auxiliary. 
\\1 innctnucca, ntunicipal. 
Yerington, tnunicipal. 

New Hampshire 

Clarentont, municipal. 
Concord, ntunicinal. 
Gre~nfield, auxiliary. 
Keene, nntnicipal. 
l\fanchester, tnunicipal. 
Whitefield, municipal. 

New Jersey 

Arcola, comtnercial. 
Asbury Park, municipal. 
Atlantic City, cornnH•rcial. 
Atlantic City, municipal. 
Auburn, auxiliary. 
Avalon, cornntercial. 
Carndt~n, cotnntercial. 
c~re :llay, Coast Guard. 
Dover, cotntnercial. 
Freeholcl, Patten Field. commercial. 

ti-Iasbrouck Heights, Teterboro Airport, 
cornrnercial. 

Kenvil, commercial. 
Keyport, commercial. 
Lakehurst, Naval Air Station, Navy. 
Lakehurst, cotnntercial. 
Little Silver, Fort l\Ionmouth, Army. 
Lyons, cotnmercial. 
Medford, auxiliary. 
1\Ioorestown, ntunicipal. 

tNew Brunswick, 1-Iaclley Field, commer-
cial. 

New Brunswick, municipaL 
Oc~anport (Fort Monmouth), Army. 
Paterson, comntercial. 
Perth Amboy, cotnntercial. 

Pine Valley, Ireland Field, commercial. 
Princeton, auxiliary. 
Redbank, commercial. 
Seagirt, Camp Edwards, auxiliary. 
·~tewartsvillc, intermediate. 
•Trenton, interntcdiate. 
*\Vhite House, intermediate. 
\Vrightstown, Camp Dix, Army. 

New Mexico 

Alhuqucrque, contnH~rciai. 
Alamogordo, auxiliary. 
Canthray, municipal. 
Carbbad, municipal. 
C ..... 1.rrizozo, auxiliary. 
Clayton, auxiliary. 
Deming, municipal. 
Gage, municipal. 
Gallup, auxiliary. 
Gallup, Mose;;. Field, municipal. 
Hacluta, auxchary. 
Las Vegas, auxiliary. 

tLordsburg, Arnty. 
Lordsburg, municipal. 
Roswell, cornmercial. 
Rutter, auxiliary. 
Santa Rosa, municipal. 
Scpas, n1unicipal. 
Silver City, auxiliary. 
Steins, tnunicipal. 
Taihan, rnunic1p~l. 
Tuctnncari, auxiliary. 

New York 

Albany, Quentin Roosevelt Field, muni· 
cipal. 

Albany, Albany Airport, municipal. 
Angola, commercial. 
Annonk, cotnmercial. 
Bata\·ia, fairgrounds, auxiliary. 
Beacon, contmercial. 
Belrose, race track, auxiliary. 
Binghatnton, cornmercial. 

tBufTalo, Buffalo Airport, municipal. 
Buffalo, Becher's Airport, commercial. 
Dansville, rnunicipal. 
Ehnira, n1unicipat 
Endicott, commercial. 
Farntingdale, commercial. 
Fisher Island, Fort H. G. \\'right, Army, 

auxiliary. 
Fort Terry, Plum Island, Army, auxiliary. 

tGarden City, Curtiss Field, commercial. 
G~rden CitY, Roosevelt Field, commercial. 
Geneva, Finger Lakes Airport, commer· 

cia!. 
Glens Falls, municipal. 
Hammondsport, Mercury Field, commer· 

cia!. 
Ithaca, nntnicipal. 
.latnaica, race track, auxiliary. 
J arncstown, conunercial. 
Lake Placid, municipal. 
Le Roy, D. \V. Flying Field, commercial. 
Little Falls, auxiliary. 
Mohawk, auxiliary. 

tMineola, Mitchell Field, Air Corps. 
New Dorp, Miller Field, Air Corps. 
1\Torwich, commercial. 
Pittsford, commercial. 
Plattsburg, Army. 
Rochester, Rochester Airport, municipal. 

tRochester, commercial. 
Rochester, Naval Air Station, Navy. 

tSchenectady, commercial. 
Syracuse, municipal. 
Utica, municipal. 
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\Vatcrtown, municipaL 
\Vatkins Glen, auxiliary. 
\Vest Point, parade grounds, auxiliarY. 
Yaphank, Camp Upton, Army, auxiliary. 

North Carolina 

Asheville, municipal. 
Charlotte, municipal. 
Fayetteville, Pope Field, Air Corps. 

*Gastonia, intermediate. 
Goldsboro, municipal. 

tGreensboro, municipal. 
Henderson, fairgrounds, auxiliary. 

*Lexington, interrnediatc. 
*Milton, intermediate. 
::\{onroc, commercial. 

*l\Iooresville, intermediate. 
New Berne, Acme Field, commercial. 
Pinehurst, auxiliary. 
Pinehurst, commercial. 
Raleigh, tnunicipal. 
Raleigh, commercial. 
Reidsville, commercial. 

*Reidsville, intermediate. 
Rockingham, commercial. 
Rocky Mount, commercial. 
Shelby, municipal. 

*Stanley, intermediate. 
Tarboro, Baker Field, municipal. 
\Yilmington, municipal. 

t\Vinston-Salem, municipal. 

North Dakota 

Bismarck, municipal. 
Fargo, Hector Airnort, municipal. 
Fargo, State College, auxiliary. 
Grand Forks, auxiliary. 
Linton, Seeman Park, commercial. 
Minot, municipal. 
Towner, commercial. 

Ohio 

Ada, auxiliary. 
Alliance commercial. 
Akron, Fulton Field, commercial. 

tBiue Ash, Watson Field, commercial. 
Bryan, Bryan Air Park, commercial. 

tBryan, municipal. 
*Bryan, intermediate. 
Cambridge; auxiliary. 
Camp Perry, State Camp, auxiliary. 
Canton, commercial. 

tCincinnati, Lunken Airport, municipal. 
tCieveland, Cleveland Airport, mumcipal. 
Cleveland, l\Iartin Field, commercial. 

tColumbus, Norton Field, Air Corps. 
Columbus. commercial. 
Dayton, Dayton Airport, commercial. 
Dayton, Moraine Field, commercial. 
tD~yton, Wilbur ·wright Field, Air Corps. 

Defiance, commercial. 
Elyria, commercial. 
Gallinolis, municipal. 

tGerald, intermediate. 
JI~milton, commercial. 

*Hutford, intermediate. 
Hebron, Harbor Hills Golf Course, auxil­

iary. 
*Huron, intermediate. 

Kent, commerci~l. 
Kenton, auxiliary. 

*Leh:~non, intermediate. 
Lima, commercial. 
London, ;JUXiiiary. 

*Loudonville, intermerliate. 
Mansfield, municipal. 

~Iarietta, municipal. 
~Iartins Ferry, commercial. 
)!assiJon, commercial. 

*.:\fedina, intermediate. 
Middletown, Middletown Airport Park, 
~ltmicipal. 

•:\rount Vernon, intermediate. 
:\'orth Madison, auxiliary. 

• Parktnan, intermediate. 
Ports1nouth, municipal. 
St. Paris, auxiliary. 
Steubenville, commercial. 

*Solon, intermediate. 
Springfield, municipal. 
Toledo, auxiliary. 
Toledo, commercial. 
Toledo, municipal (temporary). 
Troy, commercial. 
Van \Vert, municipal. 

*Vickery, intermediate. 
*\VatersviHe, intermediate. 
*\\'est Jefferson, intermediate. 
\Villoughby, commercial. 

*\Voodville, intermediate. 
•\Voostcr, intermediate. 
\Vooster, fairgrounds, auxiliary. 
Youngstown, Lansdowne Field, 1nunicipal. 
Youngstown, Bernard Field, commercial. 
Zanesville, auxiliary. 
Zanesville, commercial. 

Oklahoma 

Altus, commercial. 
Ardmore, commercial. 
Bartlesville, commercial. 

*Blackwell intermediate. 
Blanchard, Davis Field, auxiliary. 
Bristow, commercial. 
Chandler, rifle range, auxiliary. 
Chickasha, race track, auxiliary. 
Cleveland, auxiliary. 
Clinton, municipal. 
Coalgate, commercial. 

*Criner, intermediate. 
Drumright, Cooks Field, auxiliary. 
Duncan, Halliburton Field, municipal. 

*Edmond, intermediate. 
Elk City,. municipal. 
El Reno, municipal. 
Enid, municipal. 
Fort Sill, Air Corps. 
Guthrie, commercial. 

*Healdton, intermediate. 
Hennessey, auxiliary. 
IIenryetta, auxiliary. 
Holdenville, race track, auxiliary. 

*Hominy, intermediate. 
Kingfisher, race track. auxiliary. 
McAlester, Legion Field, commercial. 
McLoud, auxiliary. 
1\fiami, commerciaL 
Muskogee, Hatbox Field, municipal. 
Newkirk, auxiliary. 
Norman, commercial. 

tOklahoma City, municipal. 
Okmulg-ee, municinal. 
Pauls Valley, auxiliary. 

*Pernell, 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. 
Woodward, auxiliary. 
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Oregon 
Albany, municipal. 

*Baker, intermediate. 
Canvon Citv. municipal. 
Condon, auxiliary. 
Con·alli,, auxiliary. 
The Dalles, fairgrounds, municipal. 
Eugene, municipal. 
Grants Pass, n1unicipal. 
Klamath Falls, Altamont Field, commer· 

ci~l. 
• La Grande, intermediate. 

Lake,·iew, municipal. 
Lebanon, municipal. 
:\Iedford, Barber Field, municipal. 
:\Iilton, auxiliary. 

*Pendleton. intermediate. 
Portland, Rankin Airport, commercial. 

tPortland, Port of Portland Airport, mu-
nicipal. 

Prince,•ille, Cross Field, auxiliary. 
Roseberg, au..'<iliary. 
Roseberg, Hannan Field, municipal. 
!'t. Helens, auxiliary. 
Salem, commercial. 
Salem. fairgrounds, auxiliary. 
Silverton, municipal. 

Pennsylvania 
Altoona, auxiliary. 

tAltoona, Stultz Field, commercial. 
• Andreas, intcrtucdiatc. 
Bellefonte, auxiliary. 

• Bellefonte, intermediate. 
Bradford. auxiliary. . 
Bridgeville, Mayer Field, commer~ml. 
Bristol, Keystone Field, commerctal. 

*Brookville, intermediate. 
Bustleton, auxiliary. 
Carmichaels, auxiliary. 

*Clarion, intermediate. 
*Clearfield, intermediate. 
Co'lnellsville, municipal. 

*Curwensville, intermediate. 
*Du Bois, intermediate. 

Easton, commercial. 
Elk Lick, auxiliary. 
Erie, Griswold Field, commercial. 
Essin!l"ton, commercial. 

tFairvtew, commercial. 
Gettysburg, commercial. .. 
Greensburg, race track, auxthary. 
Harrisburg, ball park, auxiliary. 

*Hartleton, intermediate. 
Harveys, Sollars Field, municipal. 

*Hometown, intermediate. 
Honesdale, commercial. 
Johnstown, auxiliary. 
Jones 1\Iills, commercial. 

*Kennerdell, intermediate. 
*Kylertown, intermediate. 
*Lamartine, intermediate. 
Lancaster, commercial. 
Latrobe, Long View Field, commercial. 
Lebanon, municipal. 
Leetsdale, commercial. 
Lehighton, race track, an:dliary. 
Lemoyne, Stienhauer Airport, commer· 

cia!. . 
Lewistown, race track, auxihary. 
1\Iedia, municipal. 

*Mercer, intermediate. 
Middletown, Olmsted Field, Army. 
1\fount Pleasant, commercial. 
Mount Union, municipal. . 
New Castle, Jackson Field, c_!lmmcn"al. 
New <:;astle, New Castle Atrport, com· 

mereta!. 

*:\'orthhampton, intermediate. 
Norristown, commercia]. 

*Xumidia, intermediate. 
Parkesburg, commercial. 

*Park Place, intermediate. 
Philadelphia, Lincoln Airport, commercial. 
Philadelphia, 1\lustin Field, Navy. 

tPhiladelphia, Philadelphia Airport, munic-

P~VI~1delphia, Pitcairn Field, commercial. 
Philadelphia, United Flying Club Field, 

commercial. 
tPittsburgh-1\IcKeesport, Bettis Field, mu­

nicipal. 
Pittsburgh, Rodgers Field, municipal. 
Reading, \\'bander Field, commercial. 

*Ring 1\lountain, intermediate. 
Selinsgro\•e, Zimmerman Airport, munic­

ipal. 
Sellersville, auxiliarr. 

*Shamokin, intermedtate. 
Sharon, commercial. 
Smithfield, Barton Field, auxiliary. 

*Snowshoe, intermedia!e. 
*Stockton, intermediate. 
*Stroudsburg, intermediate. 
Summerfield, auxiliary. 

*Sunburv, intermediate. 
Towanda, municipal. 
Uniontown, auxihary. 
Vniontown, Burgess Field, municipal. 
Uniontown, race track, auxiliary. 
\Vaynesboro, commercial. 
\Vaynesburg, commercial. 

*\\'esley, intermediate. 
\\'est field, race track, auxiliary. 
\Villiamsport, commercial. .. 
\\'ilkes-Barre, Suburh•n Park, auxthary. 

*\Voodward, intermediate. 
York, auxtliary. 

Rhode Island 
Apponaugh, auxiliary. 
Jamestown, auxiliary. 
Pawtucket, commercial. 
Providence, Pothier Field, commercial. 
Quonset Point, State camp grounds, aux-

iliary. 
Slocum, auxiliary. 
\Vesterly, commercial. 

South Carolina 

*Anderson, intermediate. 
*Blacksburg, intermediate. 
Cheraw, commercial. 
Columbia, auxiliary. 
Florence, municipal. 
Fort Mills, Spring Field, commercial. 
Fort Moultrie, Army. 

*Gaffney intermediate. 
Greenviile, Donaldson Field, municipal. 
Greenville, municipal. 
Myrtle Beach, commercial. 
Parris Island, Marine Corps Field, auxil· 

iary. 
*Simpsonville, intermediate. 
Seneca, commercial. 

tSpartanburg, municipal. 

South Dakota 

Aberdeen, municipal. 
Belle Fourche, commercial. 
Dell Rapids, municipal. 
Edgemont, auxiliary. 
Huron, commercial. 
Mitchell, municipal. 
Mobridge, commercial. 
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Pierre, municipal. 
Rapid City, commercial. 
Seneca, auxiliary. 
Sioux Falls, auxiliary. 
Tyndal, commercial. 
Volga, cornmcrcial. 
\Vatcrtown, municipal. 

Tennessee 

Bristol, municipal. 
Chattanooga, municipal. 
Cleveland, auxiliary. 
Jackson, fairgrounds, auxili3ry. 
Johnson City, municipal. 
Knoxville, cotnnlcrcial. 
Knoxville, race track, auxiliary. 
Memphis, Armstrong Field, municipal. 

t::\Iemphis, New Brys Airport, cornmcrcial. 
Nashville, l\IcConncll Field, municipal. 

Texas 

Ahilcne, Kinfolving Field, conuncrcial. 
Alice, municipal. 
Alief, auxiliary. 
Alpine, auxiliary. 

tAmarillo, commercial. 
Angelus, cotntncrcial. 
Aransas Pass, auxiliary. 
Austin, Camp l\Iabry, National Guard. 
Austin, University Airport, cornnicrcial. 
Beaumont, auxiliary. 
Be a un1ont, rn unicipal. 
Big Springs, conuncrcial. 
Big Springs, municipal. 
Bloomington, auxiliary. 
Borger, auxiliary. 
Brownsville, Field No. 1, Air Corps. 
Brownsville, Field No. 2, auxiliary. 
Bryant, auxiliary. 
Camp Travis, Army. 
Carrizo Springs, auxiliary. 
Castroville, municipal. 
Caterina, auxiliary. 
Childress, auxiliary. 
Cline, auxiliary. 
Comstock, auxiliary. 
Corpus Christi, municipal. 
Dalberg, auxiliary. 

tDallas. Love Field, municipal. 
Del Rio, municipal. 
Denton, municipal. 
Dryden, Air Corps. 
Eagle Lake, auxiliary. 
El Paso, Biggs Field, Air Corps. 
El Paso, commercial. 

tEl Paso, municipal. 
Farwell, Hamlin Field, municipal. 
Fort Clark, Army. 
Fort Hancock, auxiliary. 

tFort Worth, Meacham Field, municipal. 
G<~lve<l.on, Fort Crocket, Air Corps. 
Gonzales, auxiliary. 
Greenville, municipal. 
Harlingen, commercial. 
Hondo, auxiliary. 
Houston, Canon Field, commercial. 
Houston, Ellington Field, National Guard. 

tHouston, municipal. 
Houston, Rice Institute, commercial. 
Jasper, municipal. 

*Krum, intermediate. 
Laredo, Air Corps. 
Leon Springs, Camp Bullis, Air Corps. 
Leon Springs, Camp Stanley, Air Corps. 
Longfellow, auxiliary. 
Lubbock, municipal. 
McAllen, auxiliary. 

)JcLean, auxiliary. 
;\[arathon, auxiliary. 
::l!arfa, Air Corps. 
:\!arlin, race track, :lttxiliary. 
;\[arlin, \Vrecn Field, private. 
)lexia, n1unicipal. 
::11 idland, 111 unicipal. 
::l!ineral \\'ells, auxiliary. 

• ~I uenstcr, intermediate. 
Odessa, auxiliary. 
Orange, municipaL 
Palestine, auxiliary. 
Pavo, auxiliary. 
Pecos, rnunicipal. 
Port Arthur, auxiliary. 
Port. Arthur, cornmcrcial. 
Pumpville. auxiliary. 
Rio Grande, Fort Ringgold, Air Corps. 
Sabinal, rnunicipal. 
San Angelo, auxiliary. 
San Angelo, rnunicipal. 
San Antonio, Brooks Field, Air Corps. 
San Antonio, Fort Sam Houston, Army. 
San Antonio, Kelly Field, Air Corps. 
San Antonio, Second Division Field, Air 

Corps. 
San Antonio, \Yinburn Field, rnunicipal. 
Sanderson, auxiliary. 
San Diego, auxiliary. 
Sherman, nntnicipal. 
Shutnla, n1unicipal. 
Sidell, auxiliary. 
Sierra Blanca, tnunicipal. 
Sierra Blanca, parade grounds, auxiliary. 
Spur, municipal. 
Sweetwater, tnunicipal. 
Temple, auxiliary. 
Temple, commercial. 
Toyah, auxiliary; 
Victoria, auxiliary. 
'Naco, Rich Field, municipal. 
\Vellington, auxiliary. 
\Vharton, auxiliary. 
\Vichita Falls, commercial. 
\Vichita Falls, 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. 
Vernal, auxiliary. 

Vermont 

Brattleboro, auxiliary. 
Burlington, municipal. 
Montpelier, auxiliary. 
Newport, cotnmercial. 
Rutland, auxiliary. 
St. Albans, auxiliary. 
St. Johnsbury, auxiliary. 
Soringfield, municipal. 
Windsor, auxiliary. 

Virginia 

*Amelia, intermediate. 
Arlington, Hoover Field, commercial. 
Arlington, Capital Airport, commercial. 
Bristol, municipal. 
Cobham, auxiliary. 

*Crewe, intermediate. 
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Dahlgren, naval air station, Xavy, 
Fort Eustis, . ..-\nny. 

tHampton, Langley Field, Air Corps; X. 
A. C. A. 

tllarnpton Roads, na\·al air station. Xavy. 
Irvington, auxiliary. 

•Kl•ysville, interrnediate. 
Lechall, Fort Eustis, Army. 
Leesburg, auxiliary. 
Lynchburg, conltnercial. 
~·lartinsville, auxiliarv. 

• :\I ilford, intermediate: 
·~tilton, intcnnediate. 

Xorfolk, St. Helena !:;land, Xaval Air 
Station. 

*Ontario, interrnediatc>, 
Pcter3hurg, Carnp Lee, Anny. 
l . .~ort Richmond, rnunicipal. 

•Quantico, Brown Field. :\Iarine Corps. 
Richmond, Charles Field. commercial. 

fl{ichmond, Richard E. Byrd Field, mu· 
nicipal. 

Riclunond, Riclunond Air Junction, com· 
n1ercial. 

... South Boston, intenncdiate. 
Staunton, Fort Defiance, auxiliary. 
Staunton, Lyle Field, auxiliary. 
\rirginia Beach, rifle range, auxiliary. 
\Vaynesboro, conunercial. 
\\'inchester, municipal. 

Washington 

Bellingham, municipal. 
Carnp Lewis, Anny. 
Chehalis, Donohue Field, municipal. 
Davenport, auxiliary. 
Hoquim, municipal. 
Inglewood, auxiha.r,~. 
Kennewick. Kelso Field, municipal. 
Kent, auxiliary. 
Longview, rnui1icipal. 
Olyn1pia, cornn1crcial. 
~pportunity, auxiliary. 
1 asco, auxtltary. 
Pasco, municipaL 
Renton, cornmercial. 
Hepuhlic, fairgrounds, auxiliary. 
H.itzville, cotnmercial. 
Seattle, auxiliary. 
Seattle, Boeing Field, municipal. 
Seattle, Sand Point, Navy. 
Spbkane, commercial. 
Spokane, Felts Field, municipal. 
Tacon1a, conltnercial. 
lTniontown, auxiliary. 
lJniversity, auxiliary. 
\"ancouver, Pearson Field, Army. 
\Valla \Valla, auxiliary. 
\\'alia \Valla, municipal. 
\Venatchee, cornmercial. 
Yakin1a, auxiliary. 
Yakima, municipal. 

West Virginia 

Bluefield, commercial. 
Charleston, auxiliary. 
Green Spring, auxiliary. 
Huntington, commercial. 

Keyser, auxiliary. 
:\Iartinsburg, :'hepherd Field, municipal. 
~Iorgantown, auxiliary. 
Moundsville, La!Jgin Field, commercial. 
Petersburg, auxtliary. 
\\"heeling, municipal. 

Wisconsin 

Appleton, commercial. 
...-\thelstane, comn1ercial. 

•columbus, intermediate. 
Fond du Lac, commercial. 
Green Bay, commercial. 

•Hager, intermediate. 
Janesville, conunercial. 

•Kenosha, intermediate. 
Kilbourn, commercial. 
Kohler, municipal. 
La <;:rosse, Sa_lzer Fi.eld, municipal. 

f:\!ad!son, l\Iadtson Atrport, commercial. 
~Iadtson, Pennco Field, commercial. 

·.~Iauston, intermediate. 
~lenasha, n1unicipal. 

nrpwaukee, )!?itland Airport, municipal. 
t:'.1tlwa\'~ee, ~Itlwaukee County Airport, 

ffiUtllCtpal. 
Xeena!1, n1unicipal. 

•oconomo\voc, intermediate. 
Oshkosh, commercial. 

*Portage, intermediate. 
Princeton, n1unicipal. 
Racine, municipal. 
Reedsburg, auxiliary. 
Rhinelander, municipal. 

'"'Son1ers, intern1ediate. 
*Sparta, intermediate. 
Ste\'ens Point, auxiliary. 
Sturgeon Bay, comrnercial. 
Supr-rior, n1unicipal. 
\\"ashington Island, commercial. 

t\Vausau, n1unicipal. 
\Yisconsin Rapids, comn1ercial. 

Wyoming 

'Ritter Creek, intermediate. 
"'Bosler, intermr-diate. 
""Burns, intermediate. 
Casper, municipal. 

•cherokee, interrnediate. 
tCheyenne, municipal. 
*Federal, intermediate. 

Fort Bridger, comrnercial. 
Gillette, auxiliary. 

'*Granger, intermediate. 
*Knight, intermediate. 
•Laran1ie, intern1ediate. 
*Leroy. intern1ediate. 
Lost Cabin, auxiliary. 

*~ledicinc Bow, interm.ediate. 
:\ewcastle, municipal. 
Parco, n1unicipal. 

*Pine Bluff, intermediate. 
*Rawlins, intermediate. 
*Red Desert, intermediate. 
*Rock Ri\'er, intermediate. 
tRock Springs, municipal. 
Sheridan, municipal. 

*\Valcott, intermediate. 
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DIPLOMATIC SERVICE OF THE UNITED STATES 

Army 
Berlin, Germany ••••••.••... :\lajor George E. A. Rein berg, U. S. A., Assistant )lilitary 

Attache for Air; Germany, Austria, Czechoslovakia, Den­
mark, K etherlands, Sweden, Switzerland. 

Paris, France ............... :Major Barton K. Yount, U. S. A., Assistant military .-\ttache 
for Air; France and Spain. 

London, England .•••••••••. Major Hubert R. Harmon, U. S. A., Assistant Military 
Attache for Air; Great Britain. 

Rome, Italy •..•..••••...••• l\Iajor George E. Lovell, U. S. A., Assistant )Iilitary Attache 
for Air; Italy. 

Navy 
London .•.••••.•••••••.••• Lt. Cmdr. \Vm. D. Thomas, Assistant Naval ,\ttachc for 

Aviation. (Also accredited to Paris, The Hague, Berlin, 
Madrid and Lisbon.) 

Rome ••.•••.•.•.•••••••••. Cmdr. J>. N. L. Bellinger, Assistant Naval Attache for Avia­
tion. 

Naval Representative (Aviation), U. S. Naval Mission to Brazil. Lt. Cmdr. Paul Cassard. 
Naval Representative (Aviation), U. S. Naval Mission to J>eru. Lt. Cmdr. B. I-1. "'yatt. 

DIPLOMATIC SERVICE TO THE UNITED STATES 
Great Britain ••••.•.••••••• \Ving Commander T. G. Hetherington, C.ll.E., Air Attache. 
Peru ...................... Colonel Jose Urdanivia Gines, Military Attache, 
Mexico .................... Senor Coronel Don Samuel Rojas, l\Iilitary Attache. 
Italy .•...•••••..•....•..•• Commander Silvio Scaroni, Air Attache. 
Spain ••••••••..•..••...•.• Major Victoriano Casajus, Royal Spanish Army, Military 

Attache. 
Cuba ...................... Captain Enrique A. Prieto, ·"Military Attache. 
France •••••..•••..•••.•••• )lajor Georges Thenault, Assistant Military Attache for Aero. 

nautics. 
Chile ...................... )lajor Zorobabcl Galeno, Military Attache. 
Japan ••••••••••••••....•.. Colonel Hisao \Vatari, I.J.A., Military Attache. 
Argentina ••.••...•..•••... Lieutenant Colonel Angel M. Zuloaga, :Military Attache. 
Poland •••••..•....•..•••.• l\lr. \Vitold \Vankowicz, Commercial Counselor. 

FOREIGN AERONAUTICAL OFFICIALS AND BUREAUS 
COMPILED BY BUREAU OF FOREIGN AND DOMESTIC COMMERCE 

DEPARTMENT OF COMMERCE, \VASIIINGTON, D. c. 
The followinl:" lists are prepared for the convenience of American exporters and manu­

facturers of aircraft, parts, accessories, and supplies who wish to place information 
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. 

Teniente-Coronel Jorge B. Crispo, Di­
rector del Aeronautica Civile, Minis­
terio de Guerra, El Palomar F.C.P., 
Buenos Aires. 

AUSTRALIA 
Lieut. Col. H. C. Brinsmead, Controller 

of Civil Aviation, Department of De· 
fense, Melbourne, Australia. 

AUSTRIA 
Ministerial Councillor Dr. Victor von 

Krauss, The Federal Ministry of Com· 
me~ce. and Transportation, Section 49, 
Ay•atton Dep.trtment, 1, Stubenring L, 
V1ennc... 

BELGIUM 
Major Dhanis, Technical Director of 

Military Aviation, Ministry of National 
Defense, 2, Rue de La Loi, Brussels. 

General-Major Van Crombrugge, Chef, 
Administration de I'Aeronautique, Min­
instry des Postes et Telegraphic, 
Brussels. 

Captain-Commandant, Crabbe sous-chef, 
Administration de I'Aeronautiq.ue, Min­
istry des Postes et Telegraph1e, Brus­
sels. 

BRAZIL 
General Mariante, Director de Aero­

nautica1 Escola de Estade Maior, Rio 
de Jamero. 

Coronel Othen de Oliveira Santos, Com­
mandante de Escola de Aviacao Mili· 
ta~, Campo dos Affonsos, Rio de Ja­
nctro. 
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Contra Almirante Ah·aro Xunes de Car­
valho, Director General de Aeronautica 
::\Iinisterio da ::\larinha, Rio de Janiero: 

Capitao de :\!ar e Guerra Carlos Alves 
de Souza, Commandante de Escola de 
Aviacao, Ilha do Governador Rio de 
Janeiro. ' 

STATE OF SA.O PAULO (Sao Paulo 
Militia) 

:.\[r. Orton Hoover, Rua Atlantica 17, 
Siio Paulo. 

Siio Paulo State Police Air Service, 
Coronel Pedro Dias de Campos, Com­
mandante da Forca Publica, Av. '!'ira­
dentes, 13, Siio Paulo. 

BULGARIA 
Director 1'. D. Popkristeff, Bureau of 

Aeronautics, Sofia. 

CANADA 
Col?nel t_he Hon. J. L. Rolston, l\Iinister 

ot Natwnal Defense, Dept. of National 
Defense, Ottawa, Ontarto. 

:\Ir" q. J. Desbarots, Deputy ::\Iinister of 
l\:atwnal Defense, Department of Na­
tional Defense, Ottawa, Ontario. 

"\\'ing Commander L. S. Breadner, Act­
ing Director Royal Canadian Air 
Force, Department of National Defense, 
Ottawa, Ontario. 

\\"ing Commander J. L. Gordon, Di­
rector of Civil Government Operations. 

:\Ir . .J. A. Wilson, Director of Civil Avi­
atwn, Department of National Defense, 
Ottawa, Ontario. 

\\'ing Commander E. \V. Stedman, Chief 
Aeronautical Engines, DeJJartment of 
National Defense, Ottawa, Ontario. 

CHILE 
Col. :\[. Merino, Director de Aviacion, 

Ministerio de Querra, Santiago. 
Chief of Naval Aviation, Luis A. Davila 

E., Capitan de Fragata, Valparaiso. 

CHINA 
Naval Air Establishment, l\Iamoi, Faa­

chow, China. 
Frazar, Federal, Inc. 1\Iukden, China, 

with head office i~ Tientsin (large 
importer). 

COLOMBIA 
Sr. Renoifo, Ministerio de Guerra, Bo­

gota. 
Major Henri Pilichody, Jefe de Escuela 

Militar, Madrid, Bogota. 
Sr. J osede Jesus Garcia, Minister de 

Correos y Telegraphos, Bogota. 

CUBA 
Dr. Jose Antonio Montalvo, Chief of 

Communications, Havana. 
Military Aviation: Captain Manuel Aro­

zarena y Reyes, Havana. 
Commandante Ovisio Ortega, Havana. 
Brig, Jose Semidey, Suarez Y Diaria, 

Havana. 

CZECHOSLOVAKIA 
Frantisek Udrzal, ::\Iinister of Xational 

Defense. 
Lt. Col. Zdenek Kittler, Chiei Section 

Administrati,·e. 
::\!ajor Eng. Julius Philip Chief Techni-

cal Section. ' 
:\!ajar. Karel Kulin, Chief Supervisory 

SectiOn. 
:.\Jinistry of Xational Defense ul Xarodni 

Olrany, Prague-Bubenec. ' 
Dr. Frantissele Spina, :.\[inister of Pub­

lic \Yorks. 
Chief lng. V. Roubic, Chief of Trans­

portation Division. 
lng. Zdznko Janak, Chief of Aviation 

Section. 
lng. J. Xajbrt, .-\dministrati,·e Section. 
In". H. Derounsky, Administrati,·e Sec­

tiOn. 
Dr .. lng. Gusta\· Sticha, Technical Sec­

tiOn. 
lng. F. Stoces, Technical Section. 
::\Iinistry of Public \\'arks Prague-

SmichO\', ' 

DENMARK 
Army: Col. J. ·P. Koch, .-\viation Corps, 

Krigsministcrict, Copenhagen. 
Xavy: Capt. A. E. V. Grandjean Chief 

Aviation Corps, :.\Iarineministeri~t. Co­
penhagen, 

Ci,·il: :.\Ir. Knud Gregersen, Trafikminis­
teriet, Copenhagen. 

EGYPT 
D. D. Lon({, Air Consultant, :.\Iinistry of 

Cotnmuntcations, Cairo. 

ESTHONIA 
Lieut. Col. A. Steinberg is in command 

of the Air Force Tallinn. 

FINLAND 
Pouhust usn1inisterion Insinooriosasto, 

Teknillisen Toimiston Paalikko, Kor­
keavnorenkatu 21, Helsinki, Finland. 

Lieut. Col. \V. Vuori, Chief of Air Force. 
Purchases oi flying equipment made bv 

Col. Knut Solin, Chiei. Engineering 
Department, Ministry of Defense. 

~Ir. K. R. Salovins, Referee at :\linistry 
of Communications and Public \\'orks 
(in charge proposed Ci\•il Aviation 
Dept.). 

FRANCE 
Ingenieur General du Genie :\Iaritime 

Fortant, Director du Service Technique 
de l'Aeronautique, Paris. 

General Dumcsnil, Directeur de I' Aero-
nautique 1\iilitaire, Paris. • 

Capitaine de Vaisseau J. J. J. N. La­
borde. Directeur de l'Aeronautique 
Maritime, Paris. 

GREECE 
General )\Iaza;akis, Hellenic Ministry of 

\Var, D1rect•on of Aeronautics, Athens. 
Capta~n Dome.stic";, Hellenic Ministry of 

Manne, D1rect10n of Aeronautics 
Athens. ' 
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HUNGARY 
Charles Vassel, Chief, Royal Hungarian 

Aerial Office, II, Fo-u. 6, II, Budapest. 

INDIA 
Air Vice-Marshal Sir E. L. Ellington, 

K. C. B., Royal Air Force, lmp~rial 
Secretariat, Raisina, Delhi. 

JAPAN 
Gen. :\Ion~, Air Service, \\'ar ::l!inistry. 
Admiral Yamamotc, Aviation Branch, 

Navy Ministry. 
::l!r. Yamagiya, Commercial Aviation, 

::llinistry of Communications. 

LATVIA 
Col. Bashko, Commander of Aviation 

Regiment, Riga. 
Lt. Col. fakubov, Chief of :1\aval Avia­

tion, Rtga. 
:\fr. Auzins, Director, Post and Tcl~!(raph 

Dept., Ministry of Communications, 
Riga. 

LITHUANIA 
Captain Gustaitis, Assistant Chief of 

Aviation, 1\'linistry of Defense, Kovno. 

MEXICO 
Brig. General Jose Luis Amezcua, Chief 

of Aviation, Mexican Army, Valhuena, 
D. F., Mexico. 

Engineer, Juan Guillermo Villasana, 
Chief, Aviation Bureau, Dept. of Com· 
munications and Public Works, Mcx· 
ico, D. F. 

NETHERLANDS 
Mr. E. Th. de Veer, Director, Air Nav­

igation Department, Ministry of Pub­
lic Works, The Hague. 

NETHERLAND EAST INDIES 
Lieut. Col. Hoeksemade Groot, Chief 

Army Aviation Department, Batavia, 
Java. 

Lieutenant 1st Cl. J. Olivier, Department 
der Marine, Weltevreden, Batavia, 
Java. 

Group-Commander E. A. Brunner, Naval 
Flymg Station, Batavia, Java. 

Captain W. Leenderts, Department Van 
Oorlog, Bandoeng, Java. 

NEW ZEALAND 
Major General R. Young, Gener1!-l Officer 

Commanding New Zealand Air Force, 
Wellington, New Zealand. 

NORWAY 
Colonel G. Gruner, Chairman, Eprsvars­

departementels Luftartsrad, P. 0. Box 
313, Oslo. 

PERSIA 
Colonel Ahmed Khan Nakhitchevan, 

Chief of Aviation Bureau, Ministry of 
War, Teheran. 

PERU 
Capitan H. H. Grow, Director Aviation, 

A neon. 
Lt. Colond K. H. Von I locring, Dir~ctor 

of :\!ilitary Aviation. 

POLAND 
:\!r. \Vitold Czapski, Department Di­

rector, ~linistcrstwo Kolei, \Varsaw 
(Commercial). 

Colonel Ludomil Rayslci, Chief Aviation 
Dept., :\!inistry of \\"ar, \\'arsaw. 

PORTUGAL 
General Luis Domingues, Inspector-Gen­

eral da Aeronautica :\!ilitar, Ministerio 
(lu Guerra, l..ishon. 

RUMANIA 
Dlui, General Rudeanu, 

Acrunautic, ~'linisterul 
Bucharest. 

SALVADOR 

Department 
de Razboi, 

Dr. l'io Romero Bosque, l\Iinister of 
\Var, Marine and 1\\·iation, Sah•ador. 

General of Engineers Cal"ios Carmona, 
First Chief of Aviation, Salvador. 

SIAM 
Purchases U. S. 1\Iaterials through The 

International gngineering Co., .250 Park 
Avenue, ~cw York City. 

(Bureau Acronautique, Department de 
Gucrre, Bangkok, Siam.) 

SPAIN 
Col. Sr. Don Alfredo Kindelan, lllinisterio 

de Ia Guerra, Tercera Seccion Jefatura 
Superior de Aeronautica, Aetamirano 
31, Madrid. 

SWEDEN 
Combat Aviation: Chief of Air Service, 

General K. A. B. Amundson, 
Civil Aviation: Chief of Air Traffic 

Board, Mr. C. J. Carlberg-Under-Sec­
retary Department of Communications, 
Mynttorget 2, Stockholm. 

SWITZERLAND 
Director of Civil Aviation (Office Aerien 

Federal), Major al'E. M. G. A. Isler, 
Department des Chemins de Fer, 
Datiment Nord No. 52, Berne. 

TURKEY 
Abdul, Halik Bey, Minister of National 

Defense. 
Fevzi Pasha, Chief of General Staff. 
:\fuzzafcr Pasha. Chief of Inspectorate 

General of Military Aviation. 
Eski Chehir, Turkey. 

URUGUAY 
Teniente Coronel Don Cesareo L. Berisso, 

Director de Ia Escuela Militar de Avia­
cion, Gamino Mendoza, Montevideo. 

VENEZUELA 
General Jose Vincente Gomez, El Min­

isterio de Guerra y Marina, Caracas. 
Colonel Daniel Lopez Henrique, Director 

School of Military Aviation, Caracas. 
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EXPORTS OF AIRCRAFT, ENGINES AND PARTS FROM THE 
UNITED STATES IN 1928 

Compiled by the Bureau of Foreign and Domestic Commerce 
Department of Commerce, \\"ashington, D. C. ' 

Corwtrics 

~an~da .•..... : . ..........••...... 
-O\'tet Hus:'1a 111 Europe ......... . 
China ....•...................... 
(icrnlany ...... , ................ . 
Cnited Kingdom ................. . 
Philippine I slarH!" ............... . 
Japan ........................... . 
Brazil .......................... . 
I>anan1a ......................... . 
~!cxico .........................• 

fh:/~cr.l~r.t~l:.:::::::::::::::::::::: 
Spain ........................... . 
.-\rgentitla ....................... . 
Peru 
Colon;i,;;· :::::::::::::::::::::::: 
Ceylon .......................... . 
Italy •........................... 
Cuba .•.......................... 
Poland and Ilanzig .............. . 
Sweden ......................... . 
Cuchoslol'akia .................. . 
:\ethcrlands East Indies ......... . 
Run1ania ........................ . 
Australia ........................ . 
Hon~ Kong ..................... . 
Honr uras ....................... . 
:\orway ......................... . 
liuatcn1ala ....................... . 

~~~~~::!:~.:.: :_ : : : : : : : : : : : : : : : : : : : : : : : 
Switzer latH! ..................... . 
Ecuador ........................ . 
British India .................... . 
British Malaya .................. . 
llenmark , ....................... . 
British \Vest Im!ies .. , ........... . 
British \Vest Africa ............. . 
Dominican Republic ............. · 
Austria ....•.•.•................. 
French Oceania ............... · · · 
Belgium ......................... . 
I1ernlttdas ....................... . 
Hungary •........................ 

Airf>/aucs, Sea-
plaucs aud otlur 

aircraft 
.Vum-

bcr 
;o 

9 
I 

4 

3 

ll 

~6 

2 

4 

.j 

Dollars 
;66,64-1 

102,Ij5 
s.soo 

~4.5~6 
J-1.500 
63,000 
C6,3-tO 

191,035 

55,0.52 
~26,36o 

19,250 

84.950 
51.887 

s~:s;; 

g,ooo 

;S~4~~ 

:!0,000 
0,000 
4,183 
·~.sso 

163 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . t;o 

Eugiues for air-
craft 

Num-
b'r Dollars 
48 lj9,993 

~3 IJ2 1 5IO 
~9 i5ti80 

6 21,000 

i S,ISO 
I ISO 

10 ~5.473 
15 j01 I 17 

J1 1 1 I 

7 ~J,Jl5 

2 8,002 

4 · s:33s 
3 250 

3.574 
1o,s66 

~ 

1,525 
~ g8o 
4 

.1 
. 6;;;j 

I ~h345 

!69 

Parts e:r­
cept tires, 
Dollars 
540,215 
I..J2,i72 
78,678 
j0,548 
57,191 
52,499 
49.531 
H,661 
22,705 
19,694 
~0.483 
lj,343 
15,940 
15,499 
15,459 
g,894 
8,210 
6,546 
6.450 
4.575 
4.455 
3,890 
3.3~3 
2,791 
2,777 
2,182 
_::,253 
1,925 
1,517 
I,JOJ 
1 1 101 

990 
950 
688 
soo 
130 
too 

73 
20 
6z 

1,229,943 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 
Aero Digest, 220 \Vest Forty-Second St~eet, Ne\~ York, N. Y. 
Aerouautic Rc<,icw National Aeronauhc Assoctat10n, 910 Seventeenth Street, X. \\'., 

\Vashington, n'. C. 
Aci'OII<Iiltical IVol'ld 103 1 S. Broadway, Los Angeles, Cal. 
A~ucriccw A<•iatqr, ; 1 \V. Sixtieth Street, New York1 N. Y. 
All' Transp01·tatro 11 1265 Broadway, New York, N. Y. 
Ai: Travel Nc"•s, '1500 Buhl Buildin!l• petroit, Mi~h. 
Arrports, Flushing National Bank Bm\<ht!g, Flus!ung, Long Island, N. Y. 
Airway 1gc, Simmons-Boardman Puhhsh.mg C_ompany, 30 Chu~ch Stre!'t• New York, X. Y. 
Automoltt•c ludustrics Chestnut and Ftfty-Stxth Streets, Phtladelplua, Pa. 
Aviation, zso \Vest s/th Street, New York, N. Y. 
Av(at(on Engineering, 52 Var~derbilt Avenue, New York, N. Y. 
Avratto11 Stories and MecJrau•cs, 109 \V. 49th Street, New York, N. Y. 
Dail;y_ News Record 8 East Thirteenth Street, New York, N. Y. 
Pacrfic Airport Ne~•s, 212 Park Street, Portland, Ore. 

I I 

I I 

I I 

I t 

I 

I I 
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Pacific Flyer, 593 l\Iarket Street, San Francisco, Cal. 
Popular Aviatio11, 6o8 South Dearborn Street, Chicago, III. 
S. A. E. J.our11al, 29 \Vest Thirty-ninth Street, Kcw York, N. Y. 
U. S. Air Services, Star Building, \Vashington, D. C. 
fVester" Flyi11g, Occidental Publishing Company, 145 South Spring Street, Los 

Angdes, Cal. 

FOREIGN AERONAUTICAL MAGAZINES 

Argentine 
Aviacio11-Uruguay 1093, Buenos Aire>. 

Boleti11 drl Aero-Club Argelltiii£'­
Av.,nida de ~layo 0646, Buenos Aires. 

Australia 
Aircraft-Peacock House, 486·490 Bourke 

St., Melbourne. 

Austria 
Oestcrrciclzisclzcr Motor dcr Flug-Josef· 

staderstrasse, 87, Vienna VII I. Flug· 
z£'ug 1111d Jachi-Freidrichstrasse, 3, 
Vienna I. 

Belgium 
Co11qui!le d£' /'Air-16, Rue Theresii:nne, 

Brussels. 

Brazil 
Aero11autica-149 Avenida Rio Branca, 

Rio de Jan.,iro. Aviacao-Escola de 
Aviacion l\filitar, Rio de Janeiro. 
Aoiacio11-Florida 171, U. T. 33 Aven· 
ida, 6goo, Buenos Aires. 

Canada 
Aircraft a11d Airways-Toronto. Calla· 

dia11 Air Re-.•iew-Grosvenor at Bay St., 
Toronto. Ca11adia11 A••iatio11-1 53 Uni· 
versity Ave., Toronto. 

Chile 
Auto ~· Aero-7 Pa•aie Balmaceda, San­

tiago. 

Czechoslovakia 
Flugweseti-Prague. Letec-Lucembur-

ska, 8, Prague, 12. Letectvi-Fochova, 
8 Prague, 11. Z pravyo-Letect<•i-Let· 
naney, Prague. 

Denmark 
Motor-Vinmelskafft, 42, Copenhagen. 

Finland 
Aero-Ilmailuvoimen Esikunta, Helsing­

fors. 

France 
L'Aeroauto-47 Rue de La Victorie, 

Paris. L'Aerotwutique-ss Quai des 
Grands Augustins, Paris. L'Aeroplzile-
35 Rue Francois, Paris. Les Ai/es-
40 Quai des Celestins, Paris. L'Air-
5 Rue de l'lsly Paris. Bulletin de Ia 
Clzambre Syndicate des lt1dustries 
Aero11autique--:9 Rue Anatole-de-la· 
Forge, Paris. Bulletin de Ia F ederatio11 
Aerotwutique l11tertwtiottale-35, Rue 
Fran~ois, Paris. Bulletin de Ia Navi­
gation Aerienne-7 Rue St. Lazare, 
Paris. f.e Docum611t Aerotiautique-
40 Quai des Celestins, Paris. Etudes 
Aeronautiques-282 Blvd. St. Germain, 
Paris. L'lttdicateur Aerien-5 Rue de 

l'I~ly, . Paris. Rc<'!'" dt• I' A ho11autit}UI' 
J.friJtairl"-55 Ouar de Grands Augus· 
tins, Paris. Ifl.v,.e lrtridi<JU<' l11tcnw· 
tionale de In Locomotiou Ae,·ieunc-
4 Rue Tronchct, Paris. l.a Talzlli<JU<' 
Aerollautiqu•'-5 Rue dl' l'Isly, Paris. 
l.a Vie Ah·iciiiiC-( Hue de ~letz, 
Paris. l .. a Vie Alarituuc ct A~.'ria.'IHU'-
2-J des Ardennes, Paris. 

Germany 
Automobil 1111cl Flug••cr-k..-lu·-Phlandstr. 

I8.J, Charlottcnburg. Deutsche .l/otor­
Zcitschrift- Dresden. F/ugspor·t­
llahnhofsplatz 8, Berlin, \V. 62. [/Ius· 
tricrlc Flug-IVoclz•·-Budcp.:-sterstrass~, 
35, Berlin, \V. 6~. l.uftfahri-Link· 
strasse, 38, llerlin. \\'. g. Luflu-acht-· 
lllumcnshof, 17, Berlin, \\'. 35· Luft· 
weg-lllumcnshof, 17. Berlin, \\'. 3:!· 
Nachrichtcu fiir Luftfahn·r·-Radetzk•, 
Berlin, S. W. 48. Zc•tschrift fiir F/ug-
1 £' c Jr "ik mzd M otorluftsclriffalrrt -
Oldenburg, l\lunicit. Zeitsc/rrift fiir das· 
gl"samle Luftreclzl- Genthincrstrassc, 
38, llt!rlin, \V. 10. 

Great Britain 
Aero Fi£'/d-Sutton Coldfield. Acrop/alll' 

· -175 Picadilly, London, \V. 1. Air 
(Formerly Air League Bul/etiu)-Astor 
House, Aldwych, London, \V. C._ "· 
Air Pilot-H. M. Stationery Office, 
Adastral House, Kingsway, London, 
\V. C. ::. Airlt.'ays-IIO·III Strand, 
London. \V. C. "· F/ighl-36 Great 
Queen St., Kingswav, London, \\'. C. 
z. Journal of the Royal Acrouautical 
Socif!t}'-7 Albermarle St., London, 
\V,I, 

Hungary 
A•.•iatikai ErtesitU- Hungarian Aero 

Ass'n, 36 Rue Lomjay, Budapest IX. 

Italy 
Aerollautica-Via Gesn, 6, 1\lilan. L'Aero­

tecllica--Via delle Coppelle, 35, Rom<!, 
20. L' Ala d'ltalia-Via Val petrosa, ::, 
Rome. Atti tleii'Associa::iolle Italt'ana 
di Aerotec11ica--Via delle Coppdle, 85, 
Rome. L'Avia::i011e-Via del Tritone, 
183, Rome. Bol/ettillo A~·iazio11e Ci<•ile 
e Traffico Aereo-Via della 1\fercede, 
g, Rome. II Diritto Aero11autic.o-Via 
della Sorofa, 29, Rome. La Ga::etta 
dell' Aviazio11e-Via Petrarcoa, 4, 1\Iilan. 
Nel Cielo-Corso Porta Nuova, 19, 
Milan. Notiziario Tecuico di Auollall· 
tica-Via Agostina Depretis 45A, Rome. 
Rassegua i\!arittima Acrollautica 1111ts­
trata-Via Ulissc Seni, 5, Rome. 
Rendico,.ti Tec11ici- 1\finistero dell 
Aeronautica, Rome. Ridsta Ae·ronau­
tica--Via A'l'ostino Depretis, 45A, 
Rome. La Via A::zura-28 Via Cuma, 
Naples. 
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Japan 
H iko-Kwa i- Irifunecho 

Tokyo. ' 
Krobashiku, 

Mexico 
Tohlli-.\veuida Franci>co :\ladera, 1, 

:\lexica City. 

Netherlands 
Acronautica-Koningstraat, 15, Arnheim. 

Het Fli,•g:·dd-Singd 464, Amsterdam. 

Peru 
El J!olot·-694 Lampa, Lima. 

Poland 
Lot Polski-Dluga, so, \\'arsaw. Lotnik 

-Hzeczypospolitej, 9, Posen. ,,I/ody 
L';?tnrk--Krakow~ki Przedmiescie, 57, 
\\ arsaw, 

Portugal 
Re•·ista A,·ronautica-Aero Club de Por­

tugal, Lisbon. 

Roumania 

An'pa-Str. Clemenceau, 9, Bucharest. 

Russia 
T~cllllica Stroitclst<·o:: Promicllleunosi­

Leningrad. Samoliot-2\loscow. IJ'est­
llik IVosdouclo11ar Flota-2\foscow. 

Spain 
Acrca-Glorieta de Atocha, 8, 2\fadrid. 

Alas-Plaza de Ia Lealtad, 4, 2\fadrid. 
Bo/etin Official del R,•al Aero-Club de 
Espag11a-;\ladrid. Espatia Automo:·il 
y Acronautica-Plaza de Isabel II, 5, 
:.Iadrid. Icaro-l'i y ;\[argau, 18, 
:\lad rid. 

Sweden 
F/ygnig-Jacohsgaten, 6, Stockholm. 

St·.-nsk Motortidning-Xybrogatan, 3, 
Stockholm. 

Switzerland 
Aero-Rc:•tu•-Sihlstrasse, 43, Zurich. 

AIRWAY STRIP MAPS 
The Department of Commerce, under the Air Commerce Act, is charged with future 

charting of the civil airways. The work i;; being done by the Coast and Geodetic Suney, 
O!lc oi the bureaus of the department. The program undertakes the publication oi the 
airways "strip" maps listed herein, in iorm generally similar to those of the Army Air 
Corps and the Hydrographic Office of the Xa,·y, also listed herein. 

All strip maps, as published, are on sale at the V. S. Coast and Geodetic SurYey, 
\\'ashington, D. C. The Department of Commerce and Army Air Corps maps are sold 
at 35 cents each; the Hydrographic Office maps at 40 cents each. 

Orders for stri/1 maps must be accompanied by remittance in the form of cash, postal 
money order, dra t, or certified check. 

Department of Commerce Maps 
(Published maps aYailable from the Aeronautical Branch, Department of Commerce, 

at 35 cents each.) 

10-Z. 

103. 
104-
lOS. 
I 10. 

IOI. 
106. 
107-
108. 
Jog, 
I 12, 

I I 3· 
I l.j. 
I I_>, 
116. 
117. 
118. 
119. 
120, 

I .22, 

123. 
124-
125. 
126. 
I 27, 

Maps Published 

Dallas-Oklahoma City. 
Oklahoma City- \Vichita. 
\Vichita-Kansas City. 
Kansas City-Moline. 
St. Louis-Chicago. 

Galveston-Houston-Dallas. 
Pilottown-New Orleans. 
New Orleans-Jackson. 
{ ackson-l\Iemphis. 

femphis-St. Louis. 
Milwaukee-Twin Cities. 
Twin Cities-Fargo. 
Ci nci n na ti-Indianapolis-Chicago. 
Louisville-Cincinnati-Cleveland. 
Cleveland-Buffalo. 

Maps 

Detroit-Grand Rapids-Milwaukee. 
Detroit-Buffalo. 
Buffalo-Albany. 
Albany. Boston. 
Albany-Montreal. 
l\liami- \Vest Palm Beach-Titu•ville. 
Tampa-Titusville. 
Titusville-Jackson ville. 
Jackson ville-Atlanta. 
Birmingham-Atlanta. 

in 

III, 

I 28. 

129. 

130. 
I 3 I. 

Chicago-l\filwaukee. 
Atlanta-Greensboro. 
Greensboro-Richmond. 
Richmond- \Vashington. 
Pueblo-Cheyenne. 

Process 

IJO. Los .\ngeles-Las Vegas. 
133· Las V egas-l\1 ilford. 
134· Milford-Salt Lake City. 
I 35· Salt Lake City-Boise. 
136. Boise-Pasco. 
137- Pasco-Portland. 
138. Salt Lake City-Pocatello. 
139- Pocatello-Butte. 
140. Butte-Great Falls. 
I.jl. Laredo-San Antonio. 
142. Fargo-\Vinnipeg. 
143- Atlanta-N ashville. 
144- Nashville-Evansville. 
14S- Evansville-Chicago. 
146. Evansville-St. Louis. 
'·17· South Bend-Kalamazoo-Bay City. 
q8. Laredo-Houston. 
'49· Tulsa-Ponca City. 
ISO. Kansas City-Omaha. 



420 Aircraft Year Boo!< 

Army Air Corps 
(Available from Aeronautics Branch, Department of Commerce, at 35 cents each.) 

r. Uniontown-Dayton. 
-· \Vashington-Uniontown. 
J. \Vashington-Xew York. 
4· \Vashington-Norfolk. 
s. Dayton-Rantoul. 
6. New York-Boston. 
7· Baumont-New Orleans. 
8. New Orleans-?~! ontgomery. 
9. Chicago-Iowa City. 

10. Iowa Citv-Omaha. 
11. Omaha-N'orth Platte. 
12. North Platte-Cheyenne. 
IJ. Cheyenne-Rock Springs. 
14. Rock Springs-Salt Lake City. 
15. l\Iontgomcry-Augusta. 
16. Augusta-Fayetteville. 
'7· 
18. 
'9· 
20. 

21. 
22. 

2J. 
24. 
25. 
26. 

j:~·y-ett~~iiie:Ndr·f~ik: · ............. . 
N cw York-Bellefonte 
Be lief on te·C I eve land. 
Cleveland-Chicago. 
Chicago-Rantoul-St. Louis. 
St. Louis-Kansas City. 
Kansas City.;\[ uskogee. 
Muskogee-Dallas. 
Dallas-San Antonio. 

2j. 

28. 
29. 
JO. 
Jl. 
J2. 
33-
34-
35· 
J6. 
37· 
J8. 
39· 
40. 
41. 
42. 
43· 
4-1· 
45-
46. 
47· 
48. 
49· 
so. 
51. 
52. 

San Antonio-Beaumont. 
San Antonio-Dryden. 
Dryden-El Paso. 
El Paso-Tucson. 
Tucson-Phoenix. 
Phoenix-San lJiego. 
Salt Lake City-Eiko. 
Elko-Reno. 
Reno-San Francisco. 
Dayton-Louis,·ille. 
Louisville-St. Louis. 
San Diego-Tucson. 
San Diego-Los Angeles. 
Los Angeles-San Francisco. 
San Francisco-Yreka. 
Y rcka-Vancouver. 
Vancouver-Seat tie. 
Detroit-Rantoul. 
Dctroi t-Cleveland· Pittsburgh-lin ion I own. 
\\"ashington-::11 iddlelown. 
Detroit-Dayton. 
Louisville-Nashville. 
Nashville-Birmingham. 
ll irmingham-l\I on tgomery- Pensacola. 
St. Louis-::lfuskogee. 
St. Louis-Dayton. 

Hydrographic Office Maps 
(Published maps available from .\ero1wutics Branch, Department of Commerce, at 40 

cents each.) 

Maps 

V-232. New York-Philadelphia. 
V-233. Philadelphia-Hampton Roads. 
V-234. \Vashington-Hampton Roads. 
V-235. Hampton Roads-::IIoreheacl City 
V-236. Morehead City-Charleston. 
V-237. Charleston-Jacksonville. 
V-238. Fernandina-Miami. 
V-239. l\Iiami-Isle De Pinos, Cuba. 
V-240. Key \Vest-Cedar Keys. 
V -241. Cedar Keys- Pensacola. 
V-242. Pensacola-New Orleans. 

Published 

V-249. Habana-Port l\Torelos. 
V-250. Port :.\Iorclos-Puerto Barrios. 
V-251. Puerto Barrios-Cape Gracias a Dios. 
V-252. Cape Gracias a Dios-Port Limon. 
V-253. Port Limon-Panama Canal Zone. 
V-264. ::IIedia Luna Cay-Cape Haitien. 
V-266. Batabano-l\Iedia Luna Cay. 
V-416. San Diego-San Luis Obispo Bay­

San Francisco. 
V-417. San Luis Obispo Bay-San Francisco. 
V-422. Astoria-Vancouver Island. 

Maps in Process 

V-230. Eastport, l\Ie.-Boston. 
V-231. Boston-New York City. 
V-243. New Orleans-Galveston. 
V-244. Galveston-Corpus Christi. 
V-245. Corpus Christi-Tampico. 
V-246. Tampico-Puerto l\Iexico. 
V-247. Puerto Mexico-Campeche. 
V-248. Campeche-Cape Catoche. 
V-254. Gulf of Darien-Santa l\Iarta. 
V-255. Santa Marta-Curacao Island. 
V-256. Maracaibo-Caracas. 
V-257. Caracas-Port of Spain. 
V-258. Port of Spain-Santa Lucia. 
V-259. Barbados-Barbuda. 
V-260. Barbuda-Porto Rico. 
V-26r. Porto Rico-Port au Prince. 
V-262. North Coast of Haiti. 
V-263. Port au Prince-Jamaica. 
V-265. Cape Maisa-Nuevitas. 
V-267. Habana-;Nuevitas. 
V-4or. Panama Canal Zone-Cape Mala. 

V-402. Cape l\Iala-Puntarenas. 
V-403. Puntarenas-La Union. 
V-404. La Union-San Jose. 
V-405. San Jose-Salina Cruz. 
V-406. Salina Cruz-Acapulco. 
V-407. Acapulco-l\I anzanillo. 
V-408. l\Ianzanillo-l\Iazatlan. 
V-409·) G If f C l"f . V-412, f u o a 1 orma. 
V-413. l\Iazatlan-Cape San Lucas. 
V-414. Magdalena Hav-Rosarita. 
V-415. Rosarita-San Diego. 
V-4r8. San Francisco-Humboldt Bay. 
V-419. Humboldt Bay-Coos Bay. 
V-420. Coos Bay-Astoria. 
V-42r. Columbia River. 
V-423. Olympia-Vancouver, B. C. 
V-424. Vancouver-Alert Bay. 
V-425. Alert Bay-Ketchikan. 
V-426. Ketchikan-Juneau. 



MEDICAL EXAMINERS FOR PILOTS 
The following is a complete liot of ::II~dical Examiners authorized by the Department 

of Commerce to make the phrsical e:'<aminations of airplane pilots. This list is complete 
as oi Dec. Jl, 1921!. Additions will be made from time to time. Applicants are cau­
tioned that when the examination is made by a group of two or more men, :that it is 
nccc>Sary to sec all those in the group for the completion of the examination. For 
exarnple, one man rnay gh·e the e:re examination, one man the ear, nose, and throat, and 
the other. the general physical examination. In some instances one man gi\·es the complete 
cxan1ination. 

The i"cs for the comp!etc examinations arc as follows: original examination of 
Transport, Limited Commercial, and Industrial Pilots, ~ rs.oo; original examination of 
Private and Student Pilots, $ro.oo; all annual re-examinations of whatever class, $ro.oo; 
mid-ye:tr check of Transport and Limited Commercial Pilots, $s.oo. . 

. ALABAMA 
Anniston-Or. \\'adl" II. Brannon, 1211 

Xohle St.; Dr. C. Hal CJe,·eland. 
Binningham-Dr. E. P. Green, 423 First 

Xational Bank Bldg.; Dr. E . .M. Rob· 
in"on, Jr., 2016 Highland Ave. 

Mabile-Dr. Toxev D. Haas, Van Ant­
werp Bldg.; Dr. John C. O'Gwynn, 
O'Gwynn Bldg. 

Montgomery-Or. Bruce G. Holding, 1112 
Bell Bldg. 

ALASKA 
Anchorage-Or. Arthur D. Haverstock. 
Fairbanks-Or. Frank de Ia Yergne. 

ARIZONA 
Phoenix-Or. \Villiam A. Schwartz, 6os 

Goodrich Bldg.; Dr. Thoma;; W. 
\\'oodman, 404 Heard Bldg. 

Tucson-Or. J~dward J. Gotthelf, 9 E. 
Pennington St.; Dr. Bascom F. ){or­
ris, 59 S. Scott St. 

ARKANSAS 
Conway-Or. I. N. :McCollum, s-6 Halter 

Bldg.; Dr. X. E. Fraser. 
El Dorado-Or. H. H. Noihu,;s, El Do­

rado Clinic, 112 \V. Peach St.; Dr. J. 
G. )'fitchcll, "" E. Peach St. 

Fort Smith-Or. J effcrson S. Southard, 
)Ierehants Bank Bldg.; Dr. \V. R. 
Brookshcr, 610 First Xational Bank 
Bldg. 

Helena-Or. Henry H. Righter, 402 Solo­
mon Bldg.; Dr. \\'illiam P. Orr, Solo­
mon Bldg. 

Hot Springs-Or. J. F. Rowland, Thomp­
son Bldg.; Dr. Thomas N. Black, 
Thompson Bldg. 

Jonesboro-Or. J. \\"ilson Ra.msey, The 
Jonesboro Clinic, 624 S. )lam St.; Dr. 
Charles H. Lutterloch, The Jonesboro 
Clinic, 624 S. Main St. 

Lake Village-Or. E. P. McGehee, Lake 
\'illage Infirmary. 

Little Rock-Dr. Phil E. Thomas, Jr., 
520 Boyle Bldg. 

McGehee-Or. \V. B. Grayson. 
Pine Bluff-Or. A. A. Hughes,_ 404. Citi­

zens Bank Bldg.; Dr. BenJamm D. 
Luck, P & S Clinic. 

Texarkana-Or. Harry H. Smiley; Dr. 
Theron E. Fuller. 

..pr 

CALIFORNIA 
Bakersfield--Or. Robert )f. Jones, .:zoS 

Hopkins Bldg. 
Barstow-Or. James A. Graham. 
Berkeley-Or. \Verner F. Hoyt, )!edico­

Dental Bldg. 
Fillmore-Or. J. E. Whitlow, Post Of­

fice Box 116. 
Fresno-Or. D. H. Trowbridge, 719 T. \V. 

Patterson Bldg. 
Glendale-Or. Harold J, Cooper, .:zoS Law­

son Bldg. 
Los Angeles-Or. Theo. C. Lyster, 1920 

\Vilshire Bh·d.; Dr. Isaac A. Jones, 
1920 Wilshire Blvd. 

Modesto-Or. L. D. :IIottrarn, 1007 Tenth 
St. 

Needles-Or. H. W. Seiger, Coule Blk. 
Oakland-Or. Francis M. Shook, :lfedical 

Bldg., 1904 Franklin St.; Dr. Arth';lr 
Perkins, :lledical Bldg., 1904 Frankhn 
St. 

Palo Alto-Dr. Granville Wood, 2.265 El 
Camino Real; Dr. \Vard Cooper, Frazer 
Bldg. 

Sacramento- Dr. Charles B. 1\IcKee, 
California State Life Insurance Bldg. 

San Diego-Or. Samuel A. Durr, 130-1 
:!\'ledico-Dental Bldg., 3rd and A Sts. 

San Francisco-Or. B. T. Edger, Jr., 24° 
Stockton St.; Dr. C. ·L. Callander, 24° 
Stockton St. 

San Luis Obispo-Or. Howard A. Gallup, 
774 Marsh St. 

San Mateo-Or. Clarence G. Potter. 
Santa Ana-Or. M. \\". Hollingsworth, 

409 First National Bank Bldg. 
Santa Barbara-Or. Philip C. Means, 

103 E. !\Iicheltorena St. 
Santa Cruz-Dr. Samuel B. Randell; Dr. 

Grant Hatch. . 
Santa Maria-Or. Charles G. BBrd/::: 3b' 

East Chapel St.; Dr. Zach ·. o0 · 
Ientz, 301 E. Chapel St.; Dr. \V. · 
Sink, 301 E. Chapel St. 

Stockton-Or. George H. Sanderson, 8o9 
)ledico-Dental Bldg,; Dr. Hunter L. 
Gregory, 8os Medico-Dental Bldg. 

Visalia-Or. W. C. Zeller, 208, ~ank of 
Italy Bldg.; Dr. C. l\1. \\ htte, soS 
Rank of Italy Bldg. · 

Yreka-Or. Clyde G. Reynolds, 707 Ore­
A"On St.; Dr. V. W. Hart, 707 Oregon 
St. 
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COLORADO 
Colorado Springs-Or. II. \\', \Voodwarrl, 

Ferguson Bldg. 
Denver-Or. John S. Chase, 423 Majestic 

Bldg. 
Lamar-Or. L. E. Likes. 

CONNECTICUT 

Hartford--Or. William B. Smith, Capitol 
Bldg., 410 Asylum St. 

New Haven-Or. James C. Fox, Jr., l\ew 
Haven Hospital, .1.10 Cedar St. 

CUBA 
Ha.;ana-Dr. Armando rle Ia Torre, Es­

cuela de Aviacion, Columbia. 

DELAWARE 
Wilmington-Or. William F. Bonner, 224 

Delaware Trust Bldg, 

DISTRICT OF COLUMBIA 

Washington-Or. Bernard L. Jarman 
The Rochambeau, 815 Connecticut Ave: 

FLORIDA 

Fort Myers-Or. B. \VIrisnant, 1 Leon 
Bldg.; Dr. W. A. Harrison, 204 Pythian 
Bldg. 

Jacksonville--Or. Ralph N. Greene, 1022 
Park St.; Dr. A. K. Wilson, 334 St. 
James ll!dg. 

M_iami-Dr. Bascom Palmer, 502 Hunt· 
tngton .. Bldg.; Dr. Thomas \V. Hutson, 
5' N. l'.. 2nd Ave. 

Orlando-Or. J. S. McEwan; Dr. L. C. 
Ingram. 

St. P~tersburg-Dr. W. C. McConnell, 
Medtcal Arts Bldg., 7th Ave. and 11th 
St., N.; Dr. ]. H. Cooper, First Na· 
!tonal llank Bldg. 

Tampa-Or. S. B. Forbes, 409 Citizens 
Bank Bldg. 

Tarpon Springs-Or. A. McCallister, Post 
Office Box z6t. 

West Palm Beach-Or. S. \Vard Flem· 
ing, Harvey Bldg.; Dr. \Villiam Y. 
Sayad, Harvey Bldg. 

GEORGIA 
Atlanta-Or. David D Moncrief Atlanta 

National Bank Bldg. ' 

Augusta.-Dr. George A. Tra]or, Lamar 
Bldg.; Dr. W. R. Bedingfield, Lamar 
Bldg. 

C"'lumbus-Dr. Francis B. Blackmar, 4o8 
Woolworth Bldg,; Dr. J, T. Tidwell, 
507 Swift-Kyle Bldg. 

Savannah-Or. St. J, R. deCaradeuc, De· 
Renne Apartments; Dr. E. Carson 
Demmond, DeRenne Apartments. 

HAWAII 

Honolulu-Or. Clarence E. Fronk, 2.15 
S. Beretania St.; Dr. William H. 
Wynn, 235 S. Beretania St.; Dr. Rufus 
H. I-I a good, Jr., 235 S. Beretania St. 

IDAHO 
Boise--Or. George H. \Vahle, Eastman 

Bldg.; Dr. Urban H. Merrill, 518 Q,·er­
land Bldg. 

Pocatello-Dr. C. Vi. Pond, Kane Bldg.; 
Dr. A .. M. Newton, Kane Bldg. 

ILLINOIS 
Aurora-Or. Clarence E. Robertson, An· 

rora National Bank Bldg.; Dr. Elliott 
S. Denney, Grah3m Office Bldg. 

Bloomington-Or. \Vatson \\'. Gail~y 
(\\'orking with Dr. Humphries at To· 
wanda). 

Champaign-Dr. Hanly L. Ford, Roheson 
Bldg.; Dr. Earl D. Wise, Illinois Bldg. 

Chicago-Or. August Anderson, 1107 
Bryn ::-Iawr Ave.; Dr. \\'illiam P. ::-Ic­
C'racken, 24 N. \Vahash A\·e.; Dr. R. 
Ralph Ferguson, 4175 Irving Park 
Bl"'l. 

Danville--Or. Melvin L. Hole, Temple 
Bldg.; Dr. Herschel E. Balrlwin, Tem­
ple Bldg. 

East St. Louis-Or. \Villiam T.. Hanson, 
316 ::-Iurphy Bldg., 234 Collings,·ille 
Ave. 

Freeport-Or. Karl F. Snyrler, State 
Bank Bldg.; Dr. W. J, Rideout, State 
Bank Bldg. 

Hoopeston-Or. Lemuel B. Russell; Dr. 
Charles 0. Nelms. 

Kankakee--Or. Ernest X. Greenman; Dr. 
Jesse H. Roth, 504 Cohh Bldg. 

La Salle--Or. \\'alter \\'. Greaves, La 
Salle State Bank Bldg. 

Moline-Or. Chester C. Sloan, Sohrbeck 
Bldg. 

Monmouth-Or. Harold :-I. Camp, 20,1 
Lahl Bldg.; Dr. Frank C. \\'inters, 
Lynch Bldg. 

Peoria-Or. Fred l\L F. l\leixner, 827 
Peoria Life Bldg.; Dr. Carroll B. \\' el­
ton, 827 Peoria Life Bldg. 

Quincy-Or. Walter Stevenson, 904 W. 
C. U. Bldg.; Dr. Carson G1hriel. 

Rockford-Dr. Harry H. Davis, 902 
Rockford National Bank Bldg.; Dr. 
Norman L. Sheehe, 904 Rockford Na­
tional Bank Bldg. 

Rock Island-Or. Daniel F. Paul, Rohin­
son Bldg.; Dr. C. E. Rohb, Central 
Trust Bldg, 

Springfield-Dr. E. K. Lockwood, 401 
South Seventh; Dr. Edward Morris, 717 
E. Capitol Ave. 

Streator-Or. Bernard 0. Bendixon, 208 
E. Main St. 

Towanda-Or. Paul A. Humph r i e s. 
(Working with Dr. Gailey at Bloom­
ington.) 

Waukegan-Or. 0. C. Breitenbach, \V'au. 
kegan National Bank Bldg. 

Woodstock-Or. Clyde F. Baccus, 
Woodstock National Bank. 

INDIANA 
Bedford-Dr. Frank D. l\Iartin; Dr. \V. 

H. McKnight. 
Ft. Wayne--Or. D. D. Johnston, 624 Cal­

houn St. 
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Gary-Dr. A. F. Lenzen, 738 Broadway; 
Dr. Thomas D. Keckich, 34 \\". 5th 
Ave. 

Indianapolis- Dr. Wilbur F. Smith, 
t819~.S College :\\·e. 

Lafayette-Or. George R. Clayton, La· 
fayette Life Bldg.; Dr. A. C. Arnett, 
Schultz Bldg., 4th and 1\Iain Sts. 

Logansport-Dr. James J. Stanton; Dr. 
\\"ill \\". Holmes. 

Muncie-Dr. Karl T. Brown, 503 John· 
son Bldg. 

Scymour-Dr. Guy Martin. 
South Bcnd-Dr. V. E. Harmon, 316 

Sherland Bldg. 
Terre Haute-Dr. Albert M. ~litchell, 

Trihun<; Bldg.; Dr. \\'alter E. Stew­
art, Tnbune Bldg. 

IOWA 
Battle Creek-Dr. George A. Hartley; 

Dr. G. S. ~lillice. 

Burlington-Or. George L. Dixon, Tama 
Bldg.; Dr. D. F. Huston, Iowa State 
Bank Bldg. 

Carroll-Or. 0. C. Morrison. 
Cedar Falls-Dr. George E. Hearst. 
Cedar Rapids-Or. Frank P. Riggle, .zJo 

Gran_hy Bldg.; Dr. Roy K. Koech, so~ 
l\lullm Bldg.; Dr. John E. Stansbury, 
~!crclnnts National Bank Bldg. 

Davenport-Dr. Gordon F. Harkness, 509 
Putnam Bldg.; Dr. John I. l\larker, 
631 t:nion Bank Bldg. 

Des Moines-Or. \V. \V. Pearson, 417 
Bankers Trust Bldg.; Dr. J. A. Down· 
ing, 417 Bankers Trust Bldg.; Dr. E. 
B. \\"innett, 619 Southern Surety Bldg. 

Dubuque-Or. \V. J. Connell, City Hall, 
9th and Locust Sts.; Dr. I-I. E. Thomp· 
son, 1 roo l\Iain St. 

Ft. Dodge-Dr. Stunner B. Chase, :zo8 
Ca n·er Bldg.; Dr. \Villiam R. Turner, 
404 Can·er Bldg. 

Mason City-Dr. C. E. Chenoweth, Park 
Hospital; Dr. George ~I. Crabb, Park 
Hospital. 

Ottumwa-Dt-. l\Iurdock Bannister; Dr. 
D. E. Graham. 

Shenandoah-Dr. Benjamin S. Barnes; 
Dr. J. 0. \Veaver. 

Sioux City-Dr. T. R. Gittins, 401 Da· 
vidson Bldg.; Dr. Tohn \V. Schwartz, 
109 Sioux National" Bank Bldg. 

Waterloo--Or. E. I. Dunkelberg, 710 
J.ames Black Bldg.; Dr. F. Harold Reu­
l!ng, James Black Bldg. 

Woodbine-Or. Harry N. Anderson, 511 
Walker St. 

KANSAS 
Arkansas City-Dr. L. l\L Beatson, 201)/, 

S. Summit St.; Dr. \\'alter H. Rea, 
Trimper Bldg. 

Coffeyville-Dr. Harold J. Bagby; Dr. 
Charles A. Thomas. 

Emporia-Or. Clarence S. Trimble; Dr. 
C. E. Partridge. 

Garden City-Dr. Oliver \\". ~finor. 

Hutchinson-Or. G. R. \\"alker, 510 Rora­
baugh· Wiley Bldg.; Dr. B. L. Greever 
6to Rorabaugh· Wiley Bldg. ' 

lola-Dr. 0. L. Garlinghouse, 1·2 Gar-
linghouse Bldg.; Dr. Omar L. Cox. 

King~~-Dr. Boyd H. Pope, State Bank 
of Kmgman; Dr. Charles \\". Longe· 
necker. 

Lawrence-Or. Lyle S. Powell, 8•.>0 ~Ias­
sachusetts St. 

Lindsborg-Or. Arvid Pihlblad. 
McPherson-Dr. Andrew Engbert; Dr. 

\\"illiam C. Heaston. 
Salina-Dr. Edwin G. Ganoung, 686 

Highland AYe. 
Topeka-Dr. Alexander B. Jeffrey 1001 

Natior.al Resen•c Bank. ' 
Wichita-Dr. C. H. Briggs, 510 Schweiter 

Bldg.; Dr. George B. Morrison 510 
Schweiter Bldg. ' 

KENTUCKY 
Lexington-Or. Judd E. Hammond, 310 

Guaranty Bank Bldg.; Dr. C. \\'. 
Trapp, 3o6 City National Bldg.; Dr. A. 
L. Johnson, McClelland Bldg. (Asso­
ciate of Dr. Trapp.) 

Louisville-Dr. Benjamin D. Choate, 
2740 Frankfort Ave.; Dr. Gaylord C. 
Hall. Brown Bldg. 

Paducah-Or. J. Vernon Pace, 711 City 
!\'a tiona! Bank Bldg.; Dr. Erret Pace 
711 City National Bank Bldg. ' 

LOUISIANA 
Mont·<?C-Dr. George \\'. \\Tright, 23(/; 

DeStard St. 
New Orlean~-Medica) Officer in Charge 

U. S. l\Ianne Hospttal 14, Tehoupitou· 
las and Henry Clay. 

Shreveport- Dr. D. Bean, Tri-State 
Clinic, Medical Bldg., 710 Cotton St.; 
Dr. R. D. Mcintyre, 528 Ricou-Brew­
ster Bldg. 

MAINE 
Bangor-Dr. Alfred H. Schriver, 77 Es­

sex St. 
Caribou-Dr. Frederick L. Gregory (To 

be associated with Dr. Sawyer at Ft. 
Fairfield). 

Fort Fairfield-Or. Alfred L. Sawver 
Box 3o8 (To be associated with ·nr' 
Gregory at Caribou). · 

Portland-Or. S. J. Beach, 704 Congress 
St. 

MARYLAND 
Baltimore-Medical Officer in Charge U. 

S. Marine Hospital No. 1, 31st St. and 
Remington. :Ave.; Dr. Harold R. Bohl· 
man, Medtcal Arts Bldg. 

Cumberland-Or. J. Lile Cowherd, River­
side Bldg., 41 Greene St.; Dr. George 
0. Sharrett, 119 Bedford St. 

Hagerstown-Or. B. B. Kneisley, IU \V. 
\Vashington St. 
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MASSACHUSETTS 
Boston-Or. J. Herbert \Vaite. 5 Bay 

State Rd.; Dr. G. Philip Grabfiehl, 2.1 
Bay State Rd. 

Brockton-Or. John R. Noyes, 47 \\'. 
Elm St.; Dr. Leo P. Crimmin, 47 \V. 
Elm St. 

North Attleborough-Dr. ~[ichael E. 
Vance, 63 N. Washington St.; Dr. \Vii· 
lis L. Hale, 47 N. Washington St. 

Springfield-Or. Harry F. Byrnes, 67 
Chestnut St.; Dr. Harold C. Goodwin, 
111 Dickinson St.; Dr. Eugene G. Boss, 
1537 Main St., Springfield National 
Bank Bldg. 

Taunton-Or. Andrew J. :\lcGraw, 9.1 
\Vashington St.; Mr. John H. Doyle. 

Worcester-Or. Earl E. Fipphcn, 21 \Vest 
St.; Dr. William F. Holzer, :\lcdical 
Arts Bldg., 36 Pleasant St. 

MICHIGAN 
Battle Creek-Or. \V. R. Chynowith, Bat· 

tie Creek Sanitarium; Dr. B. G. llol· 
tum, 529 Post Bldg. 

Bay City-Or. Charles L. Hess, 308 Da· 
vidson Bldg.; Dr. R. N. Shemtan, Ri· 
rlotto Bldg. 

Detroit-Or. D. S. Brachman, Addison 
Hotel, 3101 Woodward Ave.; Dr. J. L. 
Derosier, 14703 Kercheval St.; Dr. Ed· 
gar E. Paos, 26 Waverly at \Voodward 
Ave.; Henry Ford Hospital. 

Escanaba-Or. Wm. B. Boyce; Dr. John 
J. Walch. 

Grand Rapids-Or, F. C. Warnshuis, 
Michigan State Medical Society, 151J8 
G. R. National Bank Bldg. 

Iron Mountain-Or. Geron Fredrickson, 
Dr. Claude W. Walker. 

Jackson-Or. R. H. Alter, 312 Michigan 
Ave., W.; Dr. Wayne Cochrane 312 
Michigan Ave., \V. ' 

Kalamazoo-Or. Reader J. Hubbell, 418 
S. Rose St. 

Lansing-Or. Harold W. Wiley, Medical 
Bldg., 300 W. Ottawa St.; Dr. lh.rry 
B. Weinburgh, 709 American State 
Bank Bldg. 

Saginaw-Or. Frederick J. Cady, so6 
'Wiechman Bldg.; Dr. John T. Sample, 
309 S. Washington Ave. 

MINNESOTA 
Bemidji-Or. DeWitt H. Garlock; Dr. 

E. A. Marcum. 
Crookston.-,Dr. C. L. Oppegaard, North· 

west Chmc, 220 S. Broadway; Dr. 0. 
E. Locken, Northwest Clinic, 220 S. 
Broadway. 

Duluth-Or. D. D. Murray, 225 Fargus· 
son Bldg.; Dr. F. N. Knapp, 329 Brad· 
ley Bldg., 10 E. Superior St. 

Elk River-Or. G. E. Page. 
Minneapolis--Or. A. J, Herbolshcimer, 

323 LaSalle Bldg. 
Roc~e:-ter-Dr. Joel A. Peterson, Mayo 

Clime. 
St. Cloud-Or. John J, Gelz, 303 St. 

Mary's Bldg.; pr. Charles S. Suttou. 
6140 St. Germam St. 

St. Paul-Or. 1\1. A. Shillington, 1~1<; 
Charles St., Northern Pacific Hospiial. 

Winona-Or. G. H. \Valkcr, \\'inona 
Clinic; Dr. E. :\1. McLaughlin, Winona 
Clinic. 

MISSISSIPPI 
Clarksdale-Or. Andrew B. Carney, Car. 

ney-:\lcDanicl Clinic; Dr. J. R. :\lc· 
Daniel, Carney-McDaniel Chnic. 

Greenwood-Or. L. B. Otken, Medical 
Bldg. Laboratory, 308 Fnlton St.; Dr. 
J, C. Adams, 1\lechcal Bldg. Labora­
tory, 308 Fulton St. 

Jackson-Or. L. F. Armstrong, :\Ier· 
chants Bank Bldg.; Dr. \'ictor \\', 
:\Iaxwell, Baptist Hospital. 

MISSOURI 
Carthage-Or. Lloycl G. Clinton. 
Columbia-Dr. C. R. Bruner, Exchange 

National Bank Bldg.; Dr. A. \V. Kamp. 
schmidt. 

Florissant-Or. A. C. Leggat. 
Joplin-Or. Rohert :\1. James, Frisco 

Bldg.; Dr. Charles T. Reid, Frisco 
Bldg. 

Kansas City-Or. Wade II. 1\Iiller, 712 
Argyle Bldg. 

Kirksville-Or. Edward A. Grim, Grim 
Bldg. 

Marshall-Or. W. 1\1. Bickford, :\[arshall 
Bldg.; Dr. S. P. Simmons, Bank of 
Marshall Bldg. 

St. Joseph-Or. W. H. :\linton, First 
State Bank Bldg. 

St. Louis-Dr. Maurice L. Greene 311 
Metropolitan Bldg.; Dr. Joseph 'F 
Mayes, ~~ Olive St.; Dr. l.ohn r: 
Murphy, Lister Bldg.; Dr. R. • Payne 
University Club Bldg. ' 

MONTANA 
Billings-Dr. William R. Morrison, Hart· 

Alhin Bldg.; Dr. William G. Richard• 
Hart-Albin Bldg.; Dr. Elmer G. Bai: 
sam, Hart-Albin Bldg. 

Bozem';'n-Dr. ~lem C. Seerly, 405 Com· 
mercml National Bank Bldg • Dr 
Charles F. Jump. ·' ' 

Butte-Or. Edward C. Person, Murray 
Hospital, 55 \'V. Quartz St. 

Gto:ndive--Dr,. J. A. Evert, Northern Pa. 
c1fic Hosp1tal; Dr. A. L. Ham mere! 
Northern Pacific Hospital. ' 

Great Falls-Or. Ivan A. Allred, Stanton 
Bank Bldg. 

Havre--Dr. F. W. Briggs, Havre Clinic· 
Dr. A. A. Husser, Havre Clinic. ' 

Helena-Or. Williall} M. Copenhaver; Dr. 
Thomas L. Hawkms, Power Block An­
nex. 

Lewiston-Or. George R. Hageman At· 
tix Clinic; Dr. Curtis W. Wilde;. 

Miles City-Or. Malcolm C. Pfunder; 
Dr. John H. Garberson. 

Missoula-Dr. M. R. 1\larshall The 
Western Montana Clinic; Dr. 'James 
n Hobson, The \Vestern Montana 
Clinic. 
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NEBRASKA 
Edgar-Dr. C. \\'. Keith. 
Hastings-Or. Ralph G. Cressman, Xe· 

hra>ka X a tiona] Bank Bldg.; Dr. E. 
C. Foote, Foote Bldg. 

Lincoln-Dr. Charles H. Arnold, go8 Ter­
minal Bldg.; Dr. J. ]. Loomis, go8 
Terminal Bldg. 

McCook-Dr. Roland R. Reed; Dr. ]. 
Stanley Hill. 

Norfolk-Dr. S. A. Campbell. Campbell 
Clinic; Dr. Lloyd L. Xclson, Campbell 
Clinic. 

North Platte-Dr. Theodore _T. 
First Xational Bank Jlldg.; Dr. 
old H. \\"alker, )!cDonald State 
Bldg. 

Kerr, 
Bar­
Bank 

Omaha-Dr. J. A. Tamisiea, 52.2 \\"orld 
Herald Bltlg. 

Scottsbluff-Or. Earl E. Griggs. I704 
Broadway; Dr. \\"illiam P. Hodnett. 

NEVADA 
Reno--Or. Da,·id Shaw. )!edico-Dcntal 

Hltlg.: Dr. Arthur E. Landers, )!cdico­
Dcntal Bldg. 

NEW HAMPSHIRE 
Concord-Or. Harold J. Connor, 8 N. 

State St.; Dr. A. L. MacMillan, Jr.. 28 
S. )lain St. 

Kcene-Dr. O>mun II. Hubbard, IOI )lain 
St.; Dr. Robert \\'. Holmes. 

NEW JERSEY 
Asbury Park-Dr. Harry G. Thoma:', I 113 

Fifth .-\\·e.; Dr. Henry B. Dorr, As­
hury Park Trust Co. Bldg. 

Atlantic City-Dr. Charles C. )!cGi,·ern, 
IOI S. Indiana Ave. 

Mount Holly-Dr. Daniel F. Remer, 29 
\\'ashington St.; Dr. F. D. Fahren­
bruch, Garden and Buttonwood Sts. 

New Brunswick-Or. C. ]. Sullivan. 57 
Paterson St.; Dr. Howard C. Voor-
hees, 43 Bayard St. . 

Paterson-Or. Louis R. Burnett, Ctty 
Hall; Dr. E. A. Atwood, 203 Park Ave.; 
Dr. A. F. Graham, 42 Park .'h·e. 

Red Bank-Dr. Frank J. Goff, 68 ~!aple 
Ave.; Dr. \Villiam ~lathews, 65 Broad 
St. 

Trenton-Or. Enoch Blackwell. Trenton 
Trust Bldg.; Dr. Samuel Blaugrund, 
553 S. Broad St. 

NEW MEXICO 
Albuquerque-Or. C. LeRoy Brock, First 

National Bank Bldg.; Dr. EdwarddC. 
Matthews, First Nattonal Bank Bl g. 

Roswell-Dr. H. A. Ingalls, Station_ Hos: 
pita] New Mexico Military Jm;tttu.te, 
Dr. 'Alexander P. Honyi_tz, Statt~t 
Hospital, New Mexico Mtlttary Ins · 
tute. 

NEW YORK Ia 
Albany-Dt·. A. \\'allace Todd, 463 De · 

ware Ave. 
Batavia-Or. C. C. \\'olcott (Associated 

with Dr. Knoll, LeRoy). 

Buffalo--Or. Howard Osgood, I3I Lin­
wood A\·e.; Dr. Edward H. Kraemer, 
IJI Linwood Ave.; Dr. Otto S. :.\lcKee, 
I3I Linwood Ave. 

Castle Point-Or. James L. Hammond, 
C. S. Veterans Hospital. 

Elmira-Dr. Arthur C. Glo,·er, JI I \\". 
Church St.; Dr. Donald Tillou, 311 
\\". Church St. 

Endicott-Or. R. D. ~lead, 1405 E. )lain 
St.; Dr. R. T. Allen, I36 \Vashington 
Ave.; Dr. ]. H. Robertson, 136 Wash­
ington Ave. 

Hancock-Or. Donald R. Davidson; Dr. 
Le<ter E. \Voolsey. 

Hempstead, Long lsland-Dr. Luther H. 
Kice, Professional Bldg. 

Ithaca-Or. Hudson J. \\"ilson, IS6 E. 
State St. 

Jamestown-Or. John S. Hickman, ;o6 
Hotel Jamestown Bldg. 

LeRoy-Or. C. Henry Knoll (Associated 
with Dr. \\'olcott, Batavia). 

Medina-Dr. Frank Wehle, 549 )lain St. 
New York City-Dr. Conrad Berens, 30 

E. 4oth St.; Dr. H. T. Smith, 30 E. 
40th St.; Dr. P. 0. j);orthington, Bel­
le\'Ue and Allied Hospital, 26th St. and 
tst Ave.; Dr. Ermin L. Ray, I50 \V. 
.>8th St. 

Niagara Falls-Or. Norman \V. Price. 
445 Third St.; Dr. R. 1!. Sherwood, ;8IJ 
Buffalo Ave. 

Oneonta-Or. Alexander F. Carson, 28 
\\'atkins Ave.; Dr. LeRoy S. House. 

Rochester-Or. E. S. Ingersoll. 26 S. 
Goodm~n St.; Dr. Clarence P. Thomas. 
26 S. Goodman St.; Dr. E. W. Ken· 
nedy, 707 Gas and Electric Bldg. 

Schenectady-Or. E. i\IacD. Stanton, 102 

:-ledical Arts Bldg., q6 Barrett St.: 
Dr. C. W. Woodall, l\Iedical Arts Bldg .. 
I82 Barrett St.; Dr. Albert \\". Greene. 
I02 :-ledical Arts Bldg., I46 Barrett 
St. 

Syracuse-Or. Glendon R. Lewis, )fedi­
cal Arts Bldg., 7I3 E. Genesee St. 

Troy-Or. Thurman Hull, 505' Broadway; 
Dr. Edward S. \Velles. 

Utica-Or. James \V. Fleming, 246 Gene­
see St.; Dr. \Valter S. Pugh, Claren­
don Bldg., 2I9 Genesee St. 

Watertown-Or. \Valter S. Atkinson, I68 
Sterling St.; Dr. \Valter F. Smith, I85 
Stone St. 

Wellsville-Or. Lloyd E. Tefft, 284 N. 
~lain St. 

NORTH CAROLINA 
Charlotte-Or. A. Wylie ~loore, 405):/, E. 

Trade St.; Dr. John H. Tucker, 309 
Professional Bldg. 

Greensboro- Dr. J. M. :McGee, 527 
Greensboro Bank and Trust Bldg. 

Pinehurst-Or. M. \V. Marr, Carolina 
Hotel. 

Raleigh-Or. William B. Dewar, Profes­
sional Bldg.; Dr. V. M. Hicks, Pro­
fessional Bldg. 

Rocky Mount-Dr. John L. Lane, 313 
S. Churl'h St.; Dr. \V. H. Dixon. 
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Southern Pines-Dr. Erastus E. Holt. 
Winston-Salem-Or. J. E. Kerr, 212 Ma­

sonic Temple; Dr. G. C. Cooke, Lawr­
ence Hospital, 719 Oak St. 

NORTH DAKOTA 
Bismarck-Or. George M. Constans, 

Quain & Ramstad Clinic. 
Fargo-Or. C. N. Callander, Far~o 

Clinic; Dr. Joel Swanson, Fargo Clime. 
Minot-Dr. Roy \V. Pence; Dr. Archi­

bald D. McCannel. 

OHIO 
Akron-Dr. J. C. Root, 48g E. South St. 
Cincinnati-Or. J. Henry Schroeder, II~ 

E. Eighth St.; Dr. William J. Top­
moeller, 577 Doctors Bdg., 19 Garfield 
Place. 

Cleveland-Or. H. M. Strachan, 1052 Rose 
Bldg.; Dr. Herbert D. \Vright, 9400 
Euclid Ave.; Dr. Frederick A. Snyder, 
13177 Cedar at Lee Road. 

Columbus-Or. P. B. Vviltherger, 1271 
N. High St.; Dr. William J. Gorey, 6~ 
W. Goodale St. 

Dayton-Dr. Alfred G. Farmer, 1040 Fi­
delity Medical Bldg. 

Springfield-Or. Frank P. Anzinger, 726 
First J\"ational Bank Bldg.; Dr. Charles 
L. Minor, 726 First National Bank 
Bldg. 

Toledo-Or. James H. Smith, 6c6 Eu­
clid Ave. 

Youngstown-Or. John U. Buchanan, 234 
North Phelps St. 

OKLAHOMA 
Ardmore-Or. G. E. Johnson, Ritz Bldg.; 

Dr. John R. Pollock, Ritz Bldg. 
Clinton-Or. Frank Vieregg, Post Office 

Bldg., Frisco Ave.; Dr. C. J. Alex­
ander, Post Office Bldg., Frisco Ave. 

Cushing-Or. Wallace N. Davidson (As­
sociated with Dr. Hudson, Yale). 

Enid-Dr. John R. Walker; Dr. Glenn 
Francisco, American National Bank 
Bldg. 

Mangum-Dr. Frank M. McGregor, Bor­
der Hospital. 

Muskogee-Or. Samuel E. Mitchell, 703 
Barnes Bldg. 

Oklahoma City-Dr. Theodore G. \Vails, 
902 Medical Arts Bldg. 

Tulsa-Dr. James C. Braswell, uog Medi­
cal Arts Bldg.; Dr. Samuel Goodman, 
319 Roberts Bldg.; Dr. S. C. Shepard, 
309 Roberts Bldg. 

Yale-Dr. Walter B. Hudson (Associated 
with Dr. Davidson, Cushing). 

OREGON 
Corvallis-Or. H. M. Francis. 
Eugene-Or. Haven C. Dyott, 321 I. 0. 

0. F. Bldg.; Dr. Carl W. Robbins, 
Tiffany Bldg. 

LaGrande-Dr. R. Graham McCall; Dr. 
F. L. Ralston. 

Medford-Or. Jocelyn J. Emmens. Med­
ford Center Bldg.; Dr. James C. Hayes, 
Medford Center Bldg. 

Portland-Or. \\'illiam House, 1010 Sell­
ing Bldg.; Dr. De\Vitt Burkes, Selling 
Bldg.; Dr. Ralph A. Fenton, 8o6 ~ledi­
cal Arts Bldg.; Dr. Irving B. Lupton, 
8o6 Medical Arts Bldg. 

Salem-Dr. \V. Carlton Smith. Masonic 
Temple; Dr. R. Lee \\"ood, U. S. Na­
tional Bank Bld~r. 

PENNSYLVANIA 
Altoona-Or. H. \\'. Weest, 1905 Eighth 

Ave.; Dr. J. D. Hogue, 1200 Four­
teenth Ave. 

Bradford-Dr. F. \\". Patnn. 23 ~lain St.; 
Dr. L. R. Carson, 26 :\lain St. 

Erie--Dr. Fred Fisher, Jr., 343 E. 6th 
St.; Dr. D. \V. Kramer, 920 E. 2r.t 
St. 

Harrisburg-Or. George L. Laverty, 226 
State St. 

Johnstown-Or. \Vm. E. Grove, 4o8 :\lain 
St. 

New Castle-Or. Don C. Lindley, Lawr­
ence Savings and Trust Bldg.; Dr. 
Ralph G. Campbell, 327~ E. Washing­
ton St.; Dr. Earl Eakin. 

Philadelphia-Or. John V. Allen, Jr .. 1516 
Harrison St., Frankford; Dr. Edward 
H. Bedrossian, 6o1 Central :\Iedical 
Bldg., 18th and Chestnut Sts.; Or. 
Ben C. Gile, 1go6 Chestnut St.; Dr. 
F. S. Gillespie, 1824 Pine St. 

Philipsburg-Dr. Charles E. MeG irk; Dr. 
John Dale. 

Pittsburgh-Or. George R. Harris, 713.1 
Jenkins Arcade. 

Reading-Or. \V. \\'cndel Becker, 1;o N. 
6th St.; Dr. Solon L. Rhode, 2j8 !\. 
6th St. 

Shenandoah-Or. A. Lebendig, 23 S. 
White St. 

Tamaqua-Or. Joseph R Sweeney, 2.w 
W. Broad St.; Dr. J. :\I. West, 12 W. 
Broad St. 

Troy-Dr. George E. Boyer; Dr. George 
L. Smith .. 

Uniontown-Or. Thomas B. Semans, Fay­
ette Title and Trust Bldg.; Dr. D. E. 
Lowe, 63 S. Beeson Ave. 

Wilkes-Barre-Or. C. F. Kistler, 43 J\". 
Franklin St.; Dr. Allan C. Brooks, 84 
N. Franklin St. 

Williamsport-Or. Herman F. \V. Flock, 
416 Pine St.; Dr. Lloyd E. \\'urster, 
416 Pine St. 

RHODE ISLAND 
Providence-Or. 'William N. Hughes, II2 

Waterman St. 

SOUTH CAROLINA 
Anderson-Or. Halbert H. Acker. 
Charleston-Or. Charles W. Kollock, 86 

Wentworth St. 
Columbia-Or. Walter Bristow, Medical 

Bldg., 1512 Marion St.; Dr. F. M. 
Routh, Medical Bldg., 1512 Marion St. 

Florence-Or. S. R. Lucas, 120 S. lrby 
St.; Dr. M. R. Mobley, 120 S. lrby 
St. 

j 
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Greenville-Or. Hugh P. Smith, 238A 
X. l\lain St.; Dr. J. \\". Jen·ey, Jervey 
Hospital, 101 Church St. 

Spartanburg-Or. F. H. Sanders, 110 \\'. 
:llain St.: Dr. L. Rosa H. Gantt, 404 
Andrews Bldg. 

SOUTH DAKOTA 
Aberdeen-Dr. J. Douglas Alway, 3~3 S. 

Lincoln St. 
Chamberlain-Or. Fred Treon. State 

:lledical Association; Dr. Robert A. 
Crawford, Chamberlain Hospital and 
Sanitarium. 

Hot Springs-Or. Henry 0. Ruud, 115 
Ri,·cr A'·e.; Dr. P. T. Geverman, 115 
Ri,·cr Ave. · 

Huron-Or. Howard L. Savior, Huron 
Clinic; Dr. Buell 11. Sprague, Huron 
Clinic. 

Miller-Dr. David A. Gregory: Dr. John 
C. Hagin, Bohning Bldg., 3rd and :\lain 
Sts. 

Mi~cheii-Dr. John H. Lloyd, Commer· 
c1al Bank Bldg.; Dr. Oscar J. :llabee. 

Rapid City-Dr. :\'. T. Owan, First Na­
tional Bank Bldg.; Dr. J. :11. Walsh, 
First National Bi111k Bldg. 

Sioux Falls-Dr. Edmund D. Putnam, 
Boo Citizens National Bank Bldg. 

TENNESSEE 
Chattanooga-Or. T. L,·les Davis, Volun· 

leer Life Bldg.; Dr. "A. F. Ebert, Yol­
unteer Life Bldg. 

Jackson-Or. Benjamin C. Arnold, Cor. 
:IIarket and Lafavette St::.; Dr. Sam 
T. Parker, Cor. :llarket and Lafayette 
Sts. 

Knoxville-Or. Robert H. Newman, 425 
\V. Clinch St.; Dr. \\'alter S. Nash, 
611 \\'alnut St. 

Memphis-Or. John J, Shea, 1018 :lladi­
son Aw,.; Dr. James B. Stanford, 105~ 
Madison A vc. 

Nashville-Or. J. B. Hibbitts, Jr., 712 
Bennie-Dillon Bldg. 

TEXAS 
Amarillo-Or. Neal Hall, 903 :Medical and 

Professional Bldg.· Dr. A. E. Winsett, 
903 Medical and Professional Bldg. 

Austin-Or. C. H. Brownlee, 924 Little· 
field Bldg. 

Beaumont-Or. \Villiam F. Taliaferro, 719 
Goodhue Bldg.; Dr. Jay C. Crager, 7o6 
Goodhue Bldg. 

Brownsville-Or. James L. Rentfre; Dr. 
Oscar V. Lawrence, Merchants Na· 
tiona) Bank Bldg. 

Dallas-Or. G. E. Morris, 335 \Vilson 
Bldg. 

El Paso-Dr. \V. R. Jamieson, 921 First 
National Bank Bldg.; Dr. F. P. Schus· 
ter, 403 First National ~ank B)dg.: 
Dr. S. A. Schuster, 403 F1rst Nat1onal 
Bank Bldg .. 

Ft. Worth-Or. Thomas J. Cross, 203 
Medical Arts Bldg. 

Houston-Or. Louis G. P'lwelek, 413 
Kress Bldg.; Dr. Willard M. Pratt, 622 
Medical Arts Bldg. 

Lubbock-Or, Fred \\'. Standefer, c/o 
\\'est Texas Hospital. 

McAllen-Or. S. Joe McKinsey, Harrison 
Bldg.; Dr. David H. Carson. 

Midland-Or. \V. E. Ryan, Box 117; Dr. 
T. C. Bobo, Box 117. 

Palestine-Or. A. Arthur Speegle, .201 
Palestine Ave.; Dr. Allen D. \\'ages. 

San Antonio-Or. Eldridge Adams, 528 
:lloore Bldg.; Dr. \\". A. Ostendorf, 528 
:lloore Bldg. 

Temple-Or. \\'. A. Chernosky, King's 
Daughters Hospital. 

Waco-Or. ]. Edward Quay, 511 Liberty 
Bank Bldg.; Dr. Clute E. Ra,·burn, 5'14 
Liberty Bank Bldg. . · 

Wichita Falls-Or. J. A. Little, Staley 
Bldg.; Dr. Robert E. Hilburn, Staley 
Bldg. 

UTAH 
Salt Lake City-Or. :\1. Skolfield, Sag 

:lledical Arts Bldg. 

VERMONT 
Newport-Or. \Vinfred 0. Brown, 35 Cov­

entry St. 
Springfield-Or. A. B. Woodman, Bank 

Block. 

VIRGINIA 
Danville-Or. E. Howe Miller, 6 Chestnut 

Place; Dr. T. \V. Edmunds, Edmunds 
Hospital. 

Norfolk-~ledical Officer in Charge, U. S. 
:IIarine Hospital No. Sz, Hampton 
Blvd., Larchmont. 

Richmond-Or. Nelson Mercer, rroo \\'est 
Franklin St.; Dr. R. E. Mitchell, 409 
:\ledical Arts Bldg. 

Roanoke-Or. Geo. l\I. Maxwell, Shenan­
doah Life Bldg.; Dr. David A. Dunk­
ley, Shenandoah Life Bldg. 

Williamsburg-Or. P. G. Hamlin, Eastern 
State Hospital. 

WASHINGTON 
Aberdeen-Or. Oliver R. Austin, 720 

Becker Bldg.; Dr. E. E. Maxey, Becker 
Bldg. 

Bellingham-Or. Charles V. Farrell, 412 
Bellingham National Bank Bldg.; Dr. 
Spencer S. Howe, Bellingham National 
Bank Bldg. 

Chehalis-Or. R. H. Hester, Columbus 
Block; Dr. ]. L. Petit, Rush Bldg. 

Everett-Or. Harry R. Secoy, 500 Hodges 
Bldg. 

Mount Vemon-Dr. George H. Crabtree. 
Port Angeles-Or. \V. M. Davidson 201 

First National Bank Bldg.; Dr. Fred­
erick T. Hyde. 

Port Townsend - Medical Officer in 
Charge, U. S. Marine Hospital No 17 
Franklin and Quincy. · ' 

Olympia-Or. Floyd A. Bird, Security 
Bank Bldg.; Dr. J. Frank Gibson 513 
Security Bank Bldg. ' 

Seattle-Or. Leland L. Bull, Stimson 
Bldg.; Dr. Harry V. \Vurdemann ~20 
Stimson Bldg. ' · -



428 Aircraft Year Book 

Spokane-Dr. E. E. Langley, SIS Old Na· 
tiona! Bank Bldg. 

Taco~a-Dr. R •. D. \Vri'l"ht1 Northern 
Pacific Beneficial Assoc1at1on; Dr. ]. 
l\1. Odell, Mountain View Sanatorium, 
Lakeview. 

Walla Walla-Dr. George R. Gowen; Dr. 
Harry C. Cowan. 

Wenatchee--Dr. G. Francis Hilton, 42.1 
Savings and Loan Bldg. 

Yakima-Dr. Joseph E. Bittner, Jr., 
Miller Bldg. 

WEST VIRGINIA 
Huntington-Dr. T. \V. :\loore, 1050 Fifth 

Ave.; Dr. \V. C. Swann, 6220 Twen­
tieth St. 

Parkersburg-Dr. Eugene C. Hartman, 
6100 Market St.; Dr. T. L. Harris. 

Wheeling-Dr. E. Lloyd jones, Wheeling 
Clinic, 16th and Eoff Sts.; Dr. D. A. 
:\IacGregor, \\'heeling Clinic, 16th and 
Eoff Sts. 

WISCONSIN 
Appleton-Dr. E•lward F. Mielke, Insur­

ance Bldg.; Dr. Everett H. Brooks, 108 
College Ave. 

Bcloit-Dr. C. H. Dawson, The Beloit 
Clinic, Inc. 

Eau Claire-Dr. Frank A. LaBreck: Dr. 
Arthur L. Payne, 1·2·3 Opera House 
Block. 

Jano;sville-Dr. A. H. l'emher, soo \Vest 
Milwaukee St.; Dr. G. C .. \Vaulle, .122 
Hayes Block. 

La<:rosse-Dr. E. E. Gallagher, Gateway 
City Bank Bldg., 4th and Jay Sts.; 
Dr. V. Leo Simones, Gateway City 
Bank Bldg., 4th and Jay Sts. 

Madison-Dr. Albert R. Tormey. 717 Gay 
Bldg., 16 Xorth Carroll St.; Dr. 
V. B. Hyslop, 301 Gay Bldg., 16 North 
Carroll St. 

Manitowoc-Dr. I-I. \\'. Aldridge, 90.2 
South l~ighth St.; Dr. A. F. Stueck, 
State Bank Bldg. 

Milwaukee-Dr. Gilhert E. Seaman, 407 
\Veils Bldg., 120 East \\"isconsin A\·e.; 
Dr. R. L. Kenney, 407 \\'ells Bldg., 120 
East \\"isconsin Ave. 

Oshkosh-Dr. G. A. Steele, First Xa· 
tiona! Bank: Dr. \\"ilhur X. Linn, \Vis· 
consin Public Service Bldg. 

Racine-Dr. George L. Hoss, 203 Hotel 
Racine. 

Rhinelander-Dr. Gentz Perry, The Shick 
Clinic; Dr. A. F. Harter, The Shick 
Clinic. 

Richland Center-Dr. Beauford I. Pippin. 
Sheboygan-Dr. L. J. DcSwartc, 201 

1'\ational Securit,Y Bldg.; Dr. 0. B. 
Bock, State :\led1cal Society; Dr. Fred 
A. 1'\ause, Jr., 925 North 8th St. 

Superior-Dr. William H. Schnell, Col· 
umhia Bldg.; Dr. Frank C. Sarazin, 
Columbia Bldg. 

Wausau-D1·. J. M. Freeman, <;o6 Third 
St.; Dr. H. T. Schlegel, soJ Third St. 

Wisconsin Rapids-Dr. Oscar X. :\lorten. 
sen; Dr. \\'ill G. Merrill, l\lead· Witter 
Bldg. 

WYOMING 
Casper-Dr. Allan 1\IcLellan, Daly Bldg. 
Cheyenne-Dr. \Valter :\1. Larpy, 302 

Hynds Bldg.; Dr. George L. Strader, 
4o8 Hynds Bldg. 

Thermopolis-Dr. C. Dana Carter. 



Prize Money: 
Winner ... . 
Second .... . 
Third .. 
Fourth ........ . 
Fifth ........... . 
Sixth ........ . 

NATIONAL AIR RACES 

!-"On to LOS ANGELES" Cross Country Races 
TRANSCONTINENTAL CLASS "A" RACE-New York to Los Angeles: 2939 Miles 

.... s 5,000.00 
2,500.00 
1,000.00 

700.00 
500.00 
300.00 

........ $10,000.00 

Elizabeth C. T. }.!iller Prizes: 
\Vinner .......................... .. 
Second ................. . 
Third ..................................... . 
\Vinncr: 1\lay Company Trophy 

Russell Lobe Parachute 
Popular Aviation Trophy 

Place F.ntrallt l'ilot l'lllllC Motor 

Ssoo.oo 
JOO.OO 
200.00 

Ti111e 
ISL....... . .... Cessna Aircraft Co ......................... Earl Rowland.......... . ... Cessna............ . .... \Vanwr ............................. 27:oo:31 
2nd...... .. ........ Dake & Taney............ .. ......... Dake and Taney.... . .... Amer. Moth.... .. ... \Varner........... . ....... 2K:1K:4.l 
Jr<L .................. W. H. Emery, Jr...................... . ... W. H. Emery, Jr.......... ...Travel Air...... .. ... Wanwr..... .. .... 2R:4R:2K 
4th .................. Theo. \V. Kenyon.... .. . ........ .. .. Theodore Kenyon........ .. .... CimllengL·r... ...... .. .. \Vanwr ............................. 2<1:t<1:47 
sth..... .. ...... Tex Rankin................ . ............... Tex Rankin.................. .. .... \Vaco............ .. ...... Curtiss OX5 ...................... ~9:36:29 
6th..... .. .... James S. Charles..... . .. .]ames S. Charle"··· ..... .. ..... Ea,.;lerock... .. ... Curtiss OXs......... ..30:48:so 
7th .................... Eugene J. Detmer....... . . .... Eugene J. Detmer... . ........ Travd Air.......... . .. l'urtiss OXs...... . . . .... JI :~o:no 
8th...... . ..... Louis E. Derryl"·rry... . ..... Louis E. Derryberry .. .. . ...... . .. .... Trav<·l Air..... .. .... Curtiss OXs....... .. .... J 1:31 :56 
9th .................... W. P. Runyon, Jr........ .. .... . .... Warren B. Smith............ ........ . .... Swallow ............................... Curtiss OX5...... ... .. .. ... 32:57:14 
1oth ................. Rainbow Aviation Co...... .... . ..... G. Zinn and G. Jland. .. ....... Challeng<"r............ .. ..... Curtiss OXs ..................... JJ:o6:15 
rrth .................. Lieber-Norton Realtors........ . ........ George W. Hopkins..... . . ..... Stinson S:\l-2.......... ... . ..... \Var. "Scarah" ...................... J4!25: 13 
12th .................. S. J. Wittman................. .. .... S. J. Wittman.................. .. ............. Bi-plane Lone Eagl<· .............. 1\loundsville 4 cyl. \'ert ....... J4!3J!IO 
13th .................. Arthur W. Killips ............................... Arthur W. Killips......... . ............ Waco 10........................ .. ............................................................. .. 

miL:::·:·_.. ::~~-~~~~l1rl~~~f5~L~ .. : · .::::l~~~i~~l?:;:g~~~~~·s:: ... : ::· .. ::::~~:~~:€.~~~;~~~~~::::::··:: . : ::J~~~~l~~ §~L··_-::· :::::::: ::::~mm! 
r8th... ........ . .... John E. Carberry ................................. John E. Carberry............. .. ............. Moth........................ .. .... Curtiss OXs..... .. ... . .. .... 36:os :38 
19th .................. Gardner Aviation Ser............ .. ... M. E. Grevemherg.......... ...... .. ..... Lincoln-Page......... ...CirruH 4-cyl.. ................. 38:rr :34 
2oth ................... Bus. Men of Reading ........................ A. K. Owen.................... . ..... Pitcairn I'A-4........ ....... .. ... Curtiss OXs........ .. ......... 38:48:26 
21st.... .... . ... Daniel A. Kundle ........................... Sidney A. Riley, Jr..... .. ........... Travel Air 2000..... . ..... Curti~s OXs............. .. .... J8!4<i!S6 
22 nd ................... Don S. Phillips... ......... . .... Don S. Phillips ...................... ··· ..... ~t';:;i\~c;~~;~r~~.~-~-~'.:· . :::::::f~~~;~:~ g~L::· :: ::· : :::1~;~~ ;~g 

.. ...... Travl'l Air............. . .... .. ....... Curtiss OXs ....................... 44!44:06 23rd ................... San Gabriel Val. Airport .. . W. Brill... .......... . 
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Lap Prize Awards given by Control Cities to Leaders in Transcontinental Class "A" 

McKeesport, Pa·--------------------------~~~:::.::::::::::::::::::::::::::::::::::::::::::::~V.rk~f:~~~~;-j~:::·_-_·:::::::::::::::::::::::::::::::::::::::::::: ~~t1~:==:::::::::::::::::::::::::::::::::::::::::::::::::::::$l~~:~~ 
3rd ................................................ Dake and Taney .................................................. 248·19-----·····-···········································-·· 25.00 
4th ................................................ Tex Rankin .......................................................... 261·05----·················-···················-··············· 25.00 

Columbus, Ohio ............................ lst ................................................ Earl Rowland ....................................................... 249·49--······················································· 2oo.oo 
2nd ................................................ Dake and Taney .................................................. 263-19------··················-···········-···················· 15o.oo 
3rd ................................................ \V. H. Emery, Jr ................................................. 268-18.......................................................... 50.00 

Terre Haute, lnd •........................ ISL .............................................. Earl Rowland ........................................................ 298-48......................................................... 50.00 
Kansas City, Mo .......................... lst ................................................ Earl Rowland ....................................................... 483-10 ......................................................... 225.00 

2nd ................................................ Dake and Taney .................................................. 520·29---·············-········································ 10o.oo 
3rd ................................................ \V. H. Emery, Jr •................................................ 540-57--------···············································-- 75.00 

\Vichita, Kansas. ........................... lst ................................................ Earl Rowland ........................................................ 578-50 ......................................................... 150.00 
2nd ............................................... Dake and Taney .................................................. 630-02 .......................................................... 1oo.oo 
3rd ................................................ \V. H. Emery, Jr ................................................. 652-14----····················································· 50.00 

Fort \Vorth, Texas ...•.................. lsL .............................................. Earl Rowland ........................................................ 790-31 .......................................................... 125.00 
2nd ............................................... Dake and Taney .................................................. 852-05........................................................ 50.00 
3rd ................................................ \V. H. Emer}', Jr ................................................. 886-31.......................................................... 25.00 

Abilene, Texas .............................. lsL .............................................. Earl Rowland ........................................................ 870-11 .......................................................... 2oo.oo 
2nd ................................................ Dake and Taney .................................................. 932-22 .......................................................... 100.00 

Midland, Texas ............................ ISL .............................................. Earl Rowland ........................................................ 961·33---······················································ 6o.oo 
· 2nd ................................................ Dake and Tane}' .................................................. I022·34----····················································· 25.00 

Pecos, Texas ................................. lst ................................................. Earl Rowland ........................................................ IOII·OO .............................................. \Vrist \Vatch 
El Paso, Texas. ............................. ISL .............................................. Earl Rowland ........................................................ lo68-o6 .......................................... l\lexican Sl·rape 
Tucson, Arizona. ........................... lsL .............................................. Earl Rowland ........................................................ 1225-o6 .......................................................... Ioo.oo 

2nd ................................................ Dake and Taney .................................................. 1288-40.......................................................... so.oo 
Yuma, Arizona ............................. lst ................................................ Earl Rowland ........................................................ l354·46 .......................................................... 2oo.oo 

2nd ................................................ Dake and Taney .................................................. l42i·35-----------------------------------------------··--·--··· Ioo.oo 
San Diego, Calif ........................... ISL .............................................. Earl Rowland ........................................................ 1379-23 .......................................................... 10o.oo 

2nd ................................................ Dake.and Taney .................................................. 1457-03......................................................... 50.00 
3rd ................................................ \V. H. Emery, Jr .... : ............................................ 1484-48.......................................................... 25.00 

TRANSCONTINENTAL CLASS "B" RACE-New York to Los Angeles: 2939 Miles 

Prize Money: .S7,ooo.oo 

~~1:~:~~~ ~~=: ~~ ~ ::m~ 
Elizabeth C. T. l\liller Prizes: 

\Vinner ........................................................................ S 1 ,ooo.oo 
Second.......................................................................... 7 50.00 
Third............................................................................ 250.00 
\Vinn~r: Sid Grauman Trophy. 
Second: Western Auto Snptlly Co. Trophy. 
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Special sweepstake awards for shortest elapsed time in Transcontinental Races to John Livingston, $~.soo; E. E. llallough, $1 ,soo. 

Place E11tra11t Pilot l'ltwe Motor 1'ime No. 
IsL .................... Advance Aircraft Co ................................ .John Livingston ........................ \Vaco IO .............................. \Vhirlwiml: ................... 22:s6:59 .................... <>5 
2nd ...................... E. M. Laird Airplane Co ........................... E. E. Ballou~lt ......................... Laird LC-R ........................ \Vhirlwin<l .................... 23:16:24 .................... 40 

~~g::::::::::::::::::::::t~~~~~~ ·..{~~~~r't·c·~::·.::::::::::::::::::::::::::::::::::/~~~!~. ~- ~cl~~lt~·.:·.:·::::::::::::::::::t':,~~~a~~::::.·.·.::::::::::::::::::::::::~~~:~~~~~::;l:::::::::::::::::::;: ;~~ ;~~:::::::::::::::::: 1 ~g 
Sth ...................... Advance Aircraft Co ................................. Chas. W. MPycrs ...................... \Vaco IO .............................. \Vhirlwinci... ................. 25:0.t:rJ .................... 7<J 
6th ...................... Thos. B. Colby ............................................ L. F. Shoenhair ........................ Buhl Airscdan .................... \Vhirlwincl... ................. 26:11 :20 .................... 49 
7th ...................... T. A. Wells .................................................. T. A. \Vclls ................................ Travcl Air ............................ \Vhirlwind .................... 26:12:01 .................... ro6 

i!l~~~~Jf~~~~k~;~~==t::f~dr~r~~f~~::- ~ j~)ii~rr~:·~~::~: Millli~i~~~ ;=ll~l~t~E :;; 
IJth .................... Mathew W. WhittalL. ............................... l\1. W. Whittaii ........................ Fairchild .............................. WhirlwiJI(L ................. ;!7:os:r6 ..................... 11 
14th .................... Cessna Aircraft Co ..................................... G. C. Quick .............................. Ccssna A. ............................. Anzani. ......................... 40:14:22 .................... <17 

Lap Prize Awards given by Control Cities to Leaders in Transcontinental Class "B" Race 

::.~::·:.~~= ::: =~~~~~=~~~~;_:~~~~~r~,~,.:-:· ~~:~: : !~~~~~~ ~~~~::::~:-:~:::; r:~::~~ 
100.00 
225.00 
ton.no 
75-00 

150.00 
100.00 
so.oo 

125.00 
so.oo 
25.00 
6o.oo 

~~i~ir~~fl~t~~~~;~~~~::~~~~~~f~~~~~~~~~~~ r~~ 
Jrd ................................................ John P. \Vood ...................................................... 1237-32.......................................................... 25.00 
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TRANSCONTINENTAL CLASS "C" RACE-New York to Los Angeles: 2939 Miles 

Prize Money: 
Winner .................................................................... Ss,ooo.oo 

Elizabeth C. T. Miller Prizes: 
\Vinner .................................................................... $I ,ooo.oo 

Second ...................................................................... 2,soo.oo Second...................................................................... 7 so.oo 
Third ........................................................................ I .soo.oo Third·-········ ............................................................ 250.00 

Winner: Elizabeth C. T. Miller Trophy, Second: H. J. Barneson Trophy. 

Place Entrant Pilot Plane .\lotor Time No. 

~~~:~~:::::::::::::::::~:f;c~i1Jl~l~~~~~~ni1i'ii:·c~~P::::::::::::::::::~~~;: t~· B~ac~l~~~1~:~·.::::::::::::::~fr~1l~Y~f.~~~-~-a_._._-_-:::::::::::::::·~~:~~~::::::::::::::::::::::::::::;~~~~~~~:~:::::::::::::::::~:~ 
3rd ...................... A. E. Humphreys, Jr ................................. Edward J. Brooks .................... Fokker Spec. Univ ............. \Vasp ............................ 27:24:53 .................... I2 

Lap Prize Awards given by Control Cities in Transcontinental Class "C" Race 

McKeesport, Pa ........................... ;~~:~.".".::::::::::::::::::::::::::::::::::::::::::~d~c;:r~ Ci:'o~1~1-~:·:::.::::::::::::::::::::::::::::::::::::::::::::: ;~~=~~:::::::::::::::::::::::::::::::::::::::::·:::::::::·.:::::$ ~~:~~ 
3rd ................................................ Capt. C. B. D. Collyer ........................................ 241-55........................................... .. .. ..... 25.00 

Columbus, Ohio ............................ Ist ................................................ Robert Cantwell .................................................. 222·23·-····--·····················--···-· ........ . ...... 20o.oo 
Terre Haute, Ind ......................... Ist.. .............................................. Robert Cantwell ................................................. 28I·07·-············-························· .......... roo.oo 
Kansas City, Mo ......................... rst ................................................ Robert Cantwell ........................................ ·---··· 488·49---··········-······-················· ................. 20o.oo 
Wichita, Kansas .......................... rst.. .............................................. Robert Cantwell.. ............................................... 584-26 ..................................................... 15o.oo 

2nd ................................................ Edward Brooks .................................................... 641·14 ........... , ........................................... Ioo.oo 
3rd ................................................ Capt. C. B. D. Collyer ........................................ 658·25·-··-················-·········-·-·········-·····-······· 5o.oo 

Fort Worth, Texas ...................... Ist ................................................ Robert Cantwell .................................................. 771-07.......................................................... 75.00 
2nd·-··-·-·-····---···········-····---····-·······Edward Brooks .................................................... 854-59.......................................................... 25.00 

Midland, Texas ............................ Ist ................................................ Robert Cantwell ................................................. 912-59.......................................................... 3o.oo 
Pecos, Texas._ ............................... Ist ................................................ Robert Cantwell ........................ , ......................... 049-47 ............................................... Wrist Watch 

¥~~~~,' Ir1~~~il:."."."~:::::::::::::::::::::::!~L:::::::::::::::::::::::::::::::::::::::::::::~~~~~~ ~~~~:~\\:::::::::::::::.::::::::::::::.:::::::::::::::::::1 ~;~:~~:~·: .. ::::::::::::···::::::::·_:::::::::::::~~-~~-~~-:-~~~ ~~r~~~~ 
Yuma, Arizona .............................. ;~~::::.::::::::::::::::::::::::::::::::::::::::::~~~r~~B~t0~·l~oii;;~~:::::::::::::::::::::::::::::::::::::::::;~g:~~:::·::::::::::::::·:::::::::::::::::::::::::·:::::::::::: i~~:~~ 
San Diego, Calif ........................... Ist ................................................ Robcrt Cantwell ............................................... 1220·42·-······-········-· ....... ... ........... .......... so.oo 
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INTERNATIONAL AIR RACE-Windsor to Los Angeles: 2145 Miles 

·winner.. ......................... . 
Second .................. . 

\Vinner: Broadway Dept. Store Trophy. 

. .. $s,ooo.oo 
2,500.00 

Place Entrant Pilot !'Ia uc .If olor 
ISL ...... ------- ..... Wm. H. E. Drury ..................................... \Vm. H. E. Drury .. 
2nd ____________________ _]-!. R. Campbell & Kenneth Whyte ........ Kenneth Whyte ... .. ..\\'aco......... .................... .. ........ . 

Windsor. Canada ... 
Omaha, Nebraska _____ _ 

Clu·yenne, Wyo ... 

Jowa City, lowa __ ....... .. 
Rock Sprin~s, \\"yo ......... .. 
Las Vegas, Nev:!da _______ ... . 

. ........ !\loth De Haviland ............ Cirru; .. 

Lap Prize Awards given by Control Cities to the International Race 

. 1st.. ......... . 
2n<L 

... l~t .............. . 
2n<L ... .. 

1St . 
2nd. 

.. .. \Vm. II. lc. Drury ... 
.. \\'m. II. E. Drury .. .. 

..... Kenrwth \Vhytr ........... . 
.. .. \\'m. II. E. Drury ... . 

.. Kentwth \\'ltytt·...... . 
..\Vm. H. E. Drury _______ _ 

. ........ \Vm. H. K llrur)' ..... __ 
.. ...... \Vm. ll. E. Drury ......... . 

. ... Kenneth \\'hyte ................. . 

CALIFORNIA CLASS "A" RACE-San Francisco to Los Angeles 

Timr No. 
I<>:ss:4r. .............. I 5'> 
2(J:so:17..... ...... JI 

. ... $soo.oo 
..rso.oo 

·- .................. . 100.00 
. ... Chaparajos mul llal 

.Tnl\'Piing Ba~ and SwPater 
........................... Watch 
... ChaparajoA, llat. <'lc, 

100.00 
so.oo 

Winner ............... . 
Second ............ . 

$1,000.()0 
soo.oo 
250.00 
150.00 
lOO,UO 

\Viuncr: San Francisco junior Cham her of Commerce Trophy. 
Union Company Trophy, 

Second: Harry Spl'rl Aero Corp, Trophy, Third ____________________ _ 

Fourth .. -------------Fifth __________________ _ 

Place Entrant Pilot PlullC .\Jotor Time No 

~~~:::_·_: :··· -- . :::· ::::~:~~re~~~~ti_t_I_~::_·-_::::::·_:::· :·:: ::. :::::::·:::::::. gj,,;'~. ~!.Y[j'>?:~-~·~---·_:::::: ::::::::::::ti~,~~l;;'. ~~~,,~;._,~rro":--~·: .. :: :: lf,i,~~i~~--Ci'x5 ... : :::::::::: --~ ~: ~ ~~~:::::::::::::::::::::: f,~ 
3rd...... _ ...... Aero Corp. of Calif. ........ _____ .................... Jack Frye............... ____ ...... Eaglerock ......................... Curtiss 0Xs ................. l:2o:oo ...................... 85 

i~~::::.-····-: ::.::·-~~!i~~r~t~;:t~~~: __ ·:_:-::_:.::·_:: __ ::.::::•:•}t-~~~~~~~~~~~:.:·--:.::•::::_-:_:: •• :::~r~~~r~:~~~ .. : .. ::::::••·:::::s~:i~i~:~~~~ •• :.•.•::•::::•.r~!i~L::••:::•:::•::•::.~~ 
~~!:_: ___ ·-·- ___ . _::_::•~!c~~~~?:~~~¥~~~~~".-:: 1:'::C.-_- ·-·: -· -_ :•:·. --·::::~il?. ~~~l~~:~~:::::: .•.--·-·. _: __ :-·:•:.rf:~B~~~\~~~:~,.~:::•:::::•:::::.:•:.g~t:::.••::::·:::::::::::•:::•~ i~~ i~t::::::•:.:::.::::::• i Y ~ 
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CALIFORNIA CLASS "B" RACE-Oakland to Los Angeles 

Prize Money: _ ............. S1,250.oo 

i~~:j+ ;J; jj;j : :~ = ~- 'ffi:E 
Winner: Oakland Chamber of Commerce Trophy. 

So. California Building & Finance Trophy. 
H. Reeve Darling Trophy. 

Place Entrant Pilot Plauc Motor Time No. 

irt~:~:·:·:~~~~~~~~~~~~~~~~i:~:r~;~!i~~~;~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~::~~ s~~~~\~~:~~~~~~~~~~~~~~~~~~:~: ~~ ~r;e~~ ;~;Y.~~:-:-~~~::~::~~~~~~~ .lli~i~:~~; ~~~~~~~~~ ~~~~~~~~~~~ ~ lii ~~!~~~~~~~~~~~~~~~~~~~~I~~ 
sth ...................... Buhl Aircraft Co·-----································· Louis G. 1\leister ...................... Buhl Airsedan (Spec.) ........ \\"hirlwind .................... z :35 :29---·················xo2 

j~;~~~~~~~~~~~;~:~~;;;;=~i~~~:~~~:~~~~ 
Special Lap Prizes given by Control City in California Class "B" Race 

Bakersfield, California .••••••••• , •• \Vinner .......................................... I-1. C. Lippiatt .......................................... $xso.oo 
Second._ ......................................... Larry Fritz ................................................ xoo.oo 
Third .............................................. D. C. \\'arr~n............................................ so.oo 
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II-SPECIAL Races at MINES FIELD, Los Angeles 

AROUND THE WORLD FLIGHT MEMORIAL RACE-Event No. !-Special 
Limited to :'\!ilitary \'B-211 l'lam·s. Distancl' 50 :\Iiles 

Place Name Timr ,\'o. 
rsL .....•......•........•............................................ Lt. HerbNt P. B~ck~r .......... . 
2nd.-................................................................. Lt. Thos. J, Cushman ....... . K(l(, 
3rd .................................................................... Scrgt. \Valtcr L. l'ottndt·rs. 
4th .................................................................... Scrgt. Robt. B. Ewalt ______ _ 
sth .................................................................... Sl'rgt. llarlan !lull... ............ . 
6th .................................................................... :\!ichacl \\'odarszk. ................. . 

ARMY OBSERVATION PLANE RACE, TWO PLACE TYPE-Event No. 2-Special 
Place Pilot !'lane Motor 
rst.. .................. Lt. Barbl'r ........................................................ Douglas ....... . 
2nd ___________________ Lt. Goss .............................................................. Douglas .. . 
3rd .................... Lt. \Valthall. .................................................... Douglas .. 
4th .................... Lt. Coylt• ............................................................ llottgl;tH .. 
sth .................... Lt. Bond ............................................................ Douglas. 
6th .................... Lt. Bobzein .................................................... ! Jouglas. 
7th .................... Lt. Little....................................... . ............. !Jottglas .. . 

. ..... LihPrty ........ . 
..Lilll'rty ............ . 

. ..... Lilll'rty .......... . 
Lillt'rty ........... . 
Lilwrty ............. . 
Lilll'rty ........... . 

..Lihl'rt}' .......... . 

MODEL RACE-Event No. 3-Special 
(Iinder Tt•H Ou11ccs) 

S1 so.oo Cup, First 
$125.00 Cup, Seco11d 
Swo.oo Cup Third 
HronZ<· l\lcdal, Fourth 
Bronze l'v!er!al, Fifth 
Bronze :\·lcdal, Sixth 

tst. ............. llr-anfidd .......... 1550. .. . .. lith ......... IJ. Sulli'''"'. 
2n<L ........... Fox ........ ..... :!7.!-4- .... 12th..... ..IIassard. 
;Jr<I.. ............ SnydPr... 32.3 ............ 13th .Kt•ltz .. . 
4th .............. \Valt<>11.. .. ... 211>.4 14th.. .llullwrt.. 
sth .............. :\lill<·r ""7-.! ......... 15th .......... \Vhito• ... . 
l•tll. ............. Chatland t;l-1·4.. .tl>th. .. ... llo)•nton 
7th ............ Scilt·r 120. .. ... t7t h . .. Sullivan 
Xth .... Krauu•r. 11X. ..18th.. Sht'kit·s 
<ilh .... .. .. Case• ....... . .... 1 1 (,, .. JCith .. i!I'Jitstonc·. 
toth.. ..Scully 108.2 ........ 2oth.. . .. EvanH 

1'imr Spud .Vo' 
2H:t.\ :t C) ................. .... lli .. ,() ..................... :.! 

. . .!K: I CJ :.l ;?. ......... • ••••• . 1 J7 .1 I .................... --~~ 
2X:2.1: to...... . . . .. ..... tlii.KL ................. K 

.2K:28:K<1........ ..... 126.J•J......... .. ...... I 
. JK :s l :27 ..... ... .. . .. . I J.j.lll) ...................... 5 
.lt):tt,:;.1 ...... .. J.:l.'JS .......... ......... 7 

JC)!.\4:2.1 ................. tll.ob ....................... \ 

:\!mit·! Winners: 
llavi•l J. E\·anR 
ThompscHt !~!rod 
Paul Channun 
K"nnl'lh Wilt·y 
W<•si<'Y Cook 
]t•romt· E. Smith 

Jfl6, 
()I), 

";(j. 

iS· 
Sl>.,l 
50. 
so. 
.p.,l 
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1sL ....... Michael Wodarczyk. ......... . 
2nd ........ Sergt. Walter L. Pounder~ .. . 
3rd ........ Lt. Herbert P. Becker.. ............... . 

MODEL RACE-Event No. 4-Special 
(Over Ten Ounces) 

Ist .............. Endoo _______________ 478.s ............ IItiL .......... KrubL ................. 82.I 
2nd .............. Whitney .............. 34 I ............. 12th ............ CampbelL ........... 76.2 

~~L:•::::•::::~1F~~~~~-~-~~:.::::: :~r:::::::::::::::~m::::::::::::B~~~:-~~;~~~~:~-:::::::it 
6th .............. Thickstunt, J. .. 91.6 ............ 16th ............ Beanfield .............. 58. 
7th .............. Sandborgh.......... 90 ............. I ;th ............ Andrews ................ 53.6 
Sth .............. Hager.................. 86 ............. 18th ............ Smith .................... .J5.10 
gth .............. Friend ................ Ss •...•........ 19th ............ NacaratL ............. .JI.6 
1oth ............ Tanenbaum........ 83 ............. 2oth ............ Geidner ................ J 1. 

MARINE CORPS 50 MILE RACE-Event No. 5-Special 
Closed E\·ent for Observation Squadron ~o. Eight 

23 q 
2.1 17 
23 18 

Sos 
So<> 
802 

-tth ........ Lt. Thomas J. Cushman 
sth ........ Sergt. Robt•rt B. Ewalt 
Oth ........ Scrgt. Harlan HulL .. . 

MASON M. PATRICK TROPHY RACE-120 Miles, Event No. 6-Special 
Closed Event for Pilots of Third Attack Group 

Place Name 
rst.. ....................................... Lt. Geo. R. Acheson ............ . 
2nd .......................................... Lt. Herbert \V. Anderson .. . 
3rd .......................................... Lt. Earl C. Robbins ........... . 

1~\:::::::::::·::::::::::::::::::::::::::.::::::Ef.P~. ~~111icU~~;~-~~~~~:-~::: · 
6th ............................................ Lt. Geo. H. MacNair.. ....... . 
7th ........................................ Lt. Otto Cl~·de George ......... . 
8th.... .......... ........ ........ . ... Lt. Walter \V. Gross ........... . 
9th.. . ................................. Capt. Horace Nevil Heisen ... . 
10th ...................................... Lt. John G. William~---·-····· 
11th..... ......... . .............. Lt. 1-lPrbert M. News1ron .. . 
12th.............. . ................... 1\laior John H. Jouett ......... . 

Tim~ 

. .... 51 :36:2~ .. 
---~1 :46:~~ 

. ... ~1-46-~8 ... 

.... 51 :5;:CJCJ 
..... 52 :25:16 ... 

... 52:25:3.1 

. .. S2!32:8o 

... 52 :43 :c)O 
. ... s~:-16:6.1 

..... s2:56:6o. 
. ---5.3 :.p :46 
----54 :55 :.p ... 

Spud 
139:525 ....... . 

... IJC).08J .. . 
.IJ():o6o ... . 
.. 13R:ss• 
.. IJi:JS-1 
. .. IJi :346 

.1J"j':021 
..t.J6:s-to 
.. 136:.123. 
.1.15=99-1 

... 134:101 

. .. 131 :091.. 

.... ~.1:20 

.?3:21 
.... 2.1:42 

Ro6 
!107 
80.1 

.Vo. 
. ..... 5 

. .. 1,1 
. ... q 
... 15 
.. JI) 

... .J2 
.. .JI 

·I 
.30 

... 4.1 
... II 

.... 0 

~ 
UJ 
C\ 
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~· 
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Place 
ISL ..... . 
2nd ... . 
3rd ... . 
4th .. . 
sth ... . 
6th .. . 
7th. ... . 
Sth ... . 
9th. 
lOth .. 

!'I are 
ISL ... 
2lld .. 
3nL. 
4th .... 

Place 
ISL .. 
2nd .. 
3rd .. 
4th .. . 
sth .. . 
6th ... . 

JOHN L. MITCHEL TROPHY RACE-120 Miles, Event No. 7-Special 
Closed Event for l'ilot~ of First l'ursuit <;roup 

Name 
. Lt. Lawson 

Lt. James II. Doolittlt• .. 
Lt. Frank II. Rohin:<on .. 
Capt. Victor H. Stram .... 

. Lt. julian B. lladclon 

. Lt. Robt. L. Sdult'nldn .. 
Lt. Frank G. ln•in .... 

. Lt. Rex K. Stmwr .. 
Major Ralph Royc<' .. 
Lt. Frank D. Klein .. 

Time 
.,6:.11 :7~­
_,r.:.l'):_q 
.,r.:ss :1>7 
.\7:01 :;;fl 
-l7 :o2 :jH. 
·I i :o.! :c)l ... 
.\"';:2fl:cJ6 
·\7 =.ti :.p 
.1!1: 1.! :2 I 
.J•i:.!1>:1 H . 

U.S. NAVY RACE-Event No. 8-Special 
Clos•~d IO:vPnt for l'ilots of IJII-21\ Squadron 

.Vamt 
Lt. johnson .... 
Lt. \V. V. IJavis 
E. R. l'l'rk ...... . 
D. C. i\ll••1L. .. . 

.,.,. ,,, 

.?o:J.! .. 
Jq:lo 
:lo:.lrJ. 
Jll :.17 ... 

DEAD STICK LANDING CONTEST-Event No. 9-Special 

Spud 
15.\:7.1.1 . 
1,'j.I:J11 
15,1:.p7 
15.~: I Oj 
1).!:0.\1 
1.>.1:0,1.\ . 
IS I :7.1.1 
150:C)J.\ 
I.J•J:,IIS 
l.IS:ISJ 

Name /'la11e 
.i\Promariu•• Kh•llllll 

Motor /Ji</fl!l(f 

.F. Frisch .................. . .,~ s" .... ~·· 

.Lee Flanigan .......... . .Waco 10 ....... . CurtiB Ox ....... . t.J' ....... . 

. Stahley & R. llay1ws .. 
.. Arthur W. Callies ....... . 

D. C. Warren .......... . 

Trav•·l Air. .... . 
Travl'l Air 

Curtis Ox ...... . 
.llispano S11iza .. . 

21);.\: .. . 
1\,J I) .. .. 

IJ(/ .....• 
.. John II. Hancock ......... . 17•/ ..... . 

Sn. 
.I 
·I 

u 
I} 

"' l 
5 

1.1 
I 
K 

Slnp So. 
J li•J 
J 11.1 
JIll 1 
J Bs 

So. 

l.Jf. 

·'" KJ 
(,(, 

..q 

) 

"' "'::)-
"'::)-

"" ::: 
~ 
:.-: 

-1-
(J.J ,, 



III-CLOSED COURSE Races at MINES FIELD, Los Angeles 

CIVILIAN RELAY RACE-40 Miles, Event No. !-Closed Course 

B. H. Dyas Trophy 
Team No.1. Color White 

Eaglerock Team-Capt. Jack Frye 

$I .soo.oo-Two Place Airplanes 

First- S I so.oo each pilot or team 
Second- 75.00 each pilot or team 
Team No. !. Color Yellow 

J. S. Charles....... ............. ............ .......... ................................ 248 Swallow Team-Capt. B. D. Fuller 
Lee Flanigan.............. ............... .......... .. ............................... 246 
Paul Richter, Jr........... . ........... ...... .... .... ... ....................... 245 
Harvey· Bolton .................................................... ----··........ 24i 
Jack Frye............................................. ............................ ~5 

Jeff \\"arren.. ........ . ................ . 
Chas. F. Dycer.. ................ . 
AI Hobart... ......... . 
l\larion E. l'vlcKeon .. 
Burdett D. Fuller. ..... 

Team Elapsed Time 
\Vhit~......................................................... .................. . ......... 37:37:1 1 ....................... .. 
Yellow ................................................................................... 37:59:19 ................................................. . 

CIVILIAN FREE-FOR-ALL-50 Miles, Event No. 2-Closed Course 
510 Cubic Inch Class 

First Heat-Sept. 13, I928. 

Spud 

..79'74l\ 
. .......... 78 :n s 

Place Name Time Spcc·d 
rst.. .......................................... Earl Rowland ..................................................................... 2 7:26 :39 .............................................. I 09:.u 1 ............ . 
2nd_ ......................................... Robert Dake ....................................................................... 28:28:oi........................... . ................ IOS :386 ........... . 
3rd .. - ....................................... H. S. Myrhes ...................................................................... 29:00:48 ............................................... IOJ:419 ........... . 

~~~::::::::::::::::::::::::::::::::::::::::::::E:: Jia~l~~~~-~-·-·::::::::::::::::::.::::::.::::::·:.:::::::::::::::::::::::::::::::;~;~1;~~:~=:::::::::.:::::::::::::::::::.:::::::::::::~g;~~~:::::::::::····· 
6th ........................................... .Jack Frye ............................................................................ 30:26:77 ................................................ 98:535 ........... . 
7th ............................................ Sarnuel H. Turner ............................................................. 31 :07:16 ................................................ 96:403 ......... . 
8th ............................................ Arthur \V. Callies ............................................................... 32:59'32 ................................................ 90:941 ........... . 

Second Heat-Sept. 13, 1928. 

39 
4-1 
-II 
43 
40 

No. 

.:::::::::::j~ 
..... 8-t 

63 
..85 

. .... 26 
.82 

Place Name Time Spud No· 
rst.. .......................................... Tex Rankin................ ...................... ....... ............ . ...... 29:q:oo ............................................. 102 :.147 
2nd ........................................... Vern Roberts................................. . .............................. 29:45 :66 ............................................... 1oo:8o-t ............................................ C)2 

i ~L :~::_:: ._· ~::~: ~-:~ .. :~-~- ~-~~~::::~~:~~~~t:~~ E~~r{€:~~~:::·:~·:· · ·:.: __ :·:: .. ~:: :::: . ~ ~ · ~:: ·_ --~: ~ ~:: .. : ::::.: :~: ~ :J~ 1g l~L::~.: :::::: ~: i: -~:.: : .... : :: .. :. :_: ~ ·::: ·/ ~~ 1gL: :::::::: ·: ~ · ~ ~:: ::: ·::::::::: ::: ~::: .. : ::.: ;~ 
L. Morton Bach........................................... . ............................................................ Out Lap No. 2. . ................... 32 
Chas. F. Dyc~r.............. ... ........... ................ ... ......... ..... ....................... . .................. Out Lap No. 7 .......................... 62 
Don S. Philip~ .................................................................................................................................. Out Lap No. <) .••••••.••••.•••••••••••.•.•.•.••• -46 

+:o 
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00 
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FINALS 
$2,500.00 Prize Money (For Winners in Finals): 
Winner ................................................................................ $ I ,2oo.oo 
Second ......................... -r...................................................... 6oo.oo 
Third.................................................................................... 400.00 

Fourth ............................................................................... . 
Fifth. .. .. .. ...... . ... . 
\Vinn~r: \Vest Coast Theatn· Troph~· 
Second: California Compressed Gas Co. Trophy, 

200.00 
!00.00 

Place Entrant Pilot Type of Plane Motor Time Spud No. 
I st. ......................... Cessna Aircraft Co ................... Earl RowlancL. ................. Cessna ................................ \Varnc·r .......................... 26:so:7.; .................. I 1 I. 7-l······ .. ······ 99 

;~t-~::::::::::::::::::::: ~:~:~ ~a~~~~~-·-··.·.:::::::::::::::::: i1~;~rr1Jj::~~~::··_::::::::::::::::~\r:;,~\~:-i{·~:i~i·i;:::::::::::::::: ~/;:'::~~::·.-_·:::::::::::::::::::::: ;~ ~7~ ~~~:::::: ::~:::::::: ~n~ :::::::::::::: ~~ 
~ ~~:::::::::::::::: :::::::: ~ o 8~;~~~1cs~~ 1:1~ ~~~·.: ::::::::::: :::::i::~~nF~~~11i~;.~~:.·. ::::::::::::::::::~.~,a~~,~~~~:::::::::::::::::::::::: i~'~ if~ i: i:::::: ::::::::::::::::::::::;?, ~~ ~ ·:~t ~- ·: ::::::::::::: : ~~:~ ~:: :::::::::::: 2~ 
6th ........................ W. H. Emery, Jr ..................... W. H. Emery .................... Travel Air .......................... Warner ......................... JO:O<J:M .................. ()0.46 .............. 2o 
7th ........................ Challenger Flying Service ...... A. H. Kreider .................... Challen~-:er ......................... Curtis OX5 .................... 3o:s4:I6 .................. <J7.07 .............. 93 

CIVILIAN FREE-FOR-ALL-50 miles, Event No. 3-Closed Course 
720 Cuhic Inch Class 

rst, $700; 2nd, $4oo; 3rd, $250; .1th, $I so 
\Vinner: \Vestern Flyin~-: Magazine Trophy 

Place Entrant l'ilot l'l<llle Jllotor Timr Sptell No, 
rst.. ..................... D. C. Warren .......................... D. C. \Varr~n ........ : ........... Travcl Air. ......................... llisso .............................. 24 :IIl:7s .................. I2J :;!<) .............. 66 

i~:·:·:::::::::::::::::::::: R~~£~'l:~~~~r::~-~-::::::: .. ::::::::::: &~~~:~~~~~~r;~t:_:_.:::::::::::~i~~~~~~~~~t~~;;~:~~:~:::::::::: ~~~(:~:.::.--~:::::::::::::::::::::: ~~ \~~ \~e:~ ::::::::::::::: ii~:;:: :: ::·:·:·:·::·::: ~~ 
CIVILIAN FREE-FOR-ALL-75 Miles, Event No. 4-Closed Course 

Boo Cubic Inch Class-Wiluwr, A. C. Spark !'lug Trophy 
ISt, $I500; 2nd, $800, 3rd, $500; 4th, $.350, 5th, $250, 6th, $JtJO 

Place Entrant Pilot l'l1111t Motor Time Spud No. 
Ist ........................ Laird Airplane Co ................... E. E. Ballou~h .................. Laird .................................. Whirlwind J 4!1 .............. 33 :52 :78 .................. 137 .82 .............. 40 
2nd ........................ J. P. Wood ................................ ]. P. Wood ........................ Waco .................................. \Vhirlwind ....................... l4:0,l :o6 .................. IJ2.0IJ .............. II4 
3rd ........................ J no. Livingston ........................ ] ohn Li vingston ................ \V aco .................................. Whirlwind ...................... 34 :23 :<1$ .................. I 30.8 1 .............. 95 

i~~::::::::::::::::::::::::~:~~~~~:::-~-~-::::::::::·:::::::·:r:~:~B:~~-~~:~;:·:·::::::::::::~~~~I-ir~:=:::::::::::::::::::::::~:::~~~~~~::~:::::::::::::::::::~i~~~~~f==::::::::::::::~u~::::::::::::::I~e 
~~~;~~~::~~:::~~~~~~~~:::::f;!~~f:~~~-?.c:,:::::;~~-:~~~~~~::~~:~J~~~Ft~I~~~~;~:_:~~;~:~~;;;;j~~~~:~t~;~::;;;;;;;;;;;;;;;;;;;;;#.ifi0~~!~~;;;;;;;;;;;;;;;;;;;j~[~~[;L~;;;;;;;;;;;;JU~iL~·~;-;;;;~;di 

~ 
~ 

1'11 
:::s 
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t 
\0 



SPEED AND EFFICIENCY CONTEST-Event No. 5-Closed Course 
Sao Cubic Inch Class 

SpL•ed: rst, $i50; 2nd, $450; 3rd, $2oo; 4th, $100 
Elliciency: rst, $1200; 2nd, Sioo; 3rd, $400; 4th, $200 

A dation Town and Country Club of Detroit Trophy 

Place En/raul Pilot 
rst........ . Buhl Air Craft.... .Louis G. :\Ieister.. .. 
ond.... . ... Henry DuPont...... . .... Yictor Dalin ... 
Planes 49 and 100 disqualified for Ion~ take off. 

Place Pil.ot }Jfmze 

1st.. ..................... Victor Dalin.......... . ........... Bellanc-a ... . 
2nd....... ..Louis G. l\Ieister.. .... Buhl.... 
Planes 49 and 100 disqualified. 
*\Vinner Aviation Town and Country Club Trophy. 

SPEED 
Plane 

..Buhl... .... . 

.. Bellanca ....... . 

EFFICIENCY 
Jlotor 

. .. \\'hirlwind .. 
..\\'hirlwind .... 

Motor 
..Whirlwind ... 
..Whirlwind .. 

Engine Disp. 
.. iSS .. 

iSS .. 

Time 
.. 25:41:88. 

28:39:92... 

Pay l.oarl 
. 1185 lbs .... . 

609 lbs ...... . 

UNLIMITED FREE-FOR-ALL-SO Miles, Event No. 6-Closed Course 
1000 lbs. l\Hnimum Pay Load 

Speed: rst, $8oo; 2nd, S5oo; 3rd, S2oo 
Efficiency: 1st, $8oo; 2nd, $5oo; 3rd, $200 

Place Entrant Pilot 

rst..... . ........ E. P. Halliburton......... . .... Robert Cantwell.. .. 
2nd.... ..Harry J. Tucker........ ..Arthur Goebel.. .... 
3rd....... . ...... Thomas B. Colby..... . ..... L. F. Shoenhair.. .. 
4th.... . .... . .... Fairchild Aviation... ..... ..C. B. D. Collyer... 
5th .................. Huh! Aircraft Co.......... .. . .. Louis G. ML·ister .. . 
6th.... . .. Aero Corp. of Cal... . ..... Jack Frye .......... . 
ith. ................... Henry DuPont...... . ....... Victor Dalin .... . 
8th......... . . .. Roscoe Turner.... . ..... Roscoe Turner.. 

Place Pilot Plane 
rst.. ................... Victor Dalin ...... . Bellanca .... . 
2nd.... ...... . . .] ack Frye ........ . .. Fokker.. ..... . 

..Buhl... .. . 
...... Buhl... ........ . 

.... Lockheed V ... 

3rd.... . . ............. L. F. Shocnhair. ..... . 
4th....... . ... Louis G. MeistN .. . 
sth... ..Robert Cantwell .. 
6th.... Arthur Goebel.. .... . .. Lockheed ___ _ 
7th...... ..Roscoe Turner. ... . .. Timm .. 
8th.... . ... C. B. D. Collyer.. ....... . Fairchild .... 
*Pilots waiver si!(ned allowing 40 lb. shortage on weight out. 
tWinner Det~oit News Air Transport Trophy. 

SPEED 
PlflHt' .\lolor 

Lockheed \'ega ................ !'. & \\'.\\'asp ... . 
.Lockheed ..... -.. P. & \\'. \\'a,;p ... . 
. Huh!.......... . .Whirlwind ...... . 
..Fairchild... P. & \\'.\\'asp .... 
..Buhl......... Whirlwind .. 
.Fokker..... . 1'. & \V. \\'asp .... 

...... Bellanca...... \\'hirlwind ...... . 
.... Timm........ :\lenasco ..... . 

EFFICIENCY 
Motor 

. Whirlwind ...... 
1'. & \\'. \\'asp ... 

.. \VllirlwiiHL .... . 
.. .. \Vhirlwind ......... . 

.. 1'. & \\'. \\'asp .. 

..1'' & \\'.\\'asp ..... 
_(\.lt·nasco ......... . 

..!'. & \\'. Wasp ..... . 

n~~ 

i88 .. 
I344-­
i88 ... 
788. 

1344--
1344 
1146 

. 1344--

Timr 
2 I :22:96 .. 
21:28:1 l. ... 
25:25 :(q .. 
25:2S:J:.! .. 
2.):46:7<) .. 
2i: 15 .. 1:1 .. 

. .Ill:.) I :IJ I. 
33:04:IC) .... 

P11y Lo,u/ 

.li39 lhs ........ 

.2523 IIJs ....... 
..1030 IIJ,; ...... 
*Q6o lhs ........ 
12.15 lhs ....... 
1073 lhs ... 
I;j6i IllS ....... 
lOOi lhs ..... 

Speed 
116.7.\ ... . 

.104.65 ... . 

Effie. 

. 629-493 .. . 
J6o.886 .. . 

sp,·,·rl 

1-lO.JO .. 
IJC).7_! .. 
I 17.9~L. 
117.71 .... 
I t6.Jj, .. 
110.06 ... 

C)";.79 .. 
. ... 90. i I. ... 

EjJicimcy 

j\'0. 

102 
. *54 

i\'0. 

S-1 
102 

.\'o. 

" 
4-1 
-I<J 

1.1.1 
102 

254 
54 

145 

Nn. 
K63.2:12 ......... ts-1 

. 826.4,!2 ... 25-1 

. 60J.flj s ... ·I'' 

. S6i.OX2 ... 102 

515.686 ... 22 
446.22 I. .... 44 
4J2.8J 1.. .. 145 
35 2.<l5CJ . l43 

...,. 
-1--
0 

~ 
~-
('") -~ ........., -
~ 

"' :::::, 
": 

to 
0 
Q 
;::-. 



PARACHUTE JUMPING CONTEST-Event No. 7-Ciosed Course 
Precision Landing Contcst-Armr, ~-lavr. !\Iarine Participating only, 

Place Name 
rst........... . ......... G. W. Wehling ... . 
2nd...... . .. .... G. H. Brink ....... . 

!~~::::. . .. ... . . : :< . ·'l· ~~~;~~~~~~:i~-: 
6th...... . ..S. Walek ............ .. 
7th....... . F. J. Garjola ...... .. 
8th....... . .... H. P. Utt<•rback ..... . 
9th..... . . ...... .. ... J. H. Garner.. .......... . 
roth.. .. ........ W. T. Dodson ....... .. 
IIth.. .. ........ . .................. E. C. Lundquist ... .. 

Place Name 
rst.. ...... . .. S. Walek ......... .. 
2nd .. .. . ..... F. j. Garjola ...... . 
3th ..... . .. ... G. W. Wehling. 
4th ... .. . .. H. W. Booth ........ .. 
sth .. .. ..E. C. Lundquist... 
6th ... .. ..H. R. Utterback .. .. 
7th .... . .. .. H. L. Whitby .... .. 
8th ... .. ..F. W. Johnson .. . 
9th ... . .. J. II. Garner ..... .. 
roth ... . ..T. Dworzynski. ... . 
IIth ... . . ..... T. Augustine ...... .. 
12th .. .. ..W. L. Musgrove. 
13th ... .. .. W. T. Dodson ........ .. 
14th .... . ..G. II. Brink ...... .. 

Place Name 
rst.......... . ........ Geo. W. W<·hling ... . 
2nd........... .. ............ E. C. Lundquist... .. . 
3rd..... .... ........... ..C. H. Brink ........ .. 
4th.... .. ........................... F. J, Garjola ..... .. 
sth......... ....... .. ....... H. R. Utterback .... . 
6th....... ...... ...... . . . F. W. Johnson ...... .. 
7th...... ...... . ... W. T. Dodson ........ .. 
8th..... . ...... H. L. Whitby ... .. 
9th..... .......... .. ......... H. W. Booth ........ .. 
roth............ ..Steve Walek, Jr ........... .. 

No. 

74 .. 
r6r. .. .. 

.164 .. . 
... 77 .... .. 
. .. 61) .... . 
" 76 ... . 

Second Day's Jumps 
September 15, 1928 

No. 
75 .... 

I (JI ... 

!6,1 ... . 
!62 ... .. 

7!1 .. .. 
.1(14 .... . 

J .. . 
... 72 ... . 

. 77 .. 
74 .. 

. I I 2 •... 
7J ... 

. .... 61) .. 
....... 7!. .... " 

Third Day's Jumps 
September 16, 11)28 

fJi.,ltJ>rcr from Cmltr of Circlt 
Fat /11cllts 

... Ml).. . .. 5 
" <)0... II 
..IJ~. 6 
. 141... 10 
. 18J .. 
1~.. I) 

. 2oX.. 2 
.252.. 
262.. K 

. 342 .. . 
363 .. . 

IJis/!liiCt' from Cmkr of Circlt 
Ful /11clus 

" 6fl..... 5 
. .. f)J. 

C)(l .. 

..141 .. 
1.15 .. 

.. 15:1 .. 

..f74 .. . 
.242 .... .. 
.2<)6 ... .. 
. 335 .. .. 

. ..• 143 .. . 
. 35H .... . 
.A!JO .... . 
. !qo ... .. 

(J 

(I 
(I 

/Jislmrce from Cenlt•r of Circle 
l11clus 

7 

k. 
~ 
~ 
~ 
::: 
~ -. :..: 

t ,... 



Finals 
Winner, $350; 2nd, $2oo; 3rd, $10o; 4th, $50. 
Average Compiled on Three Days Jumping: 

Place Name Number At•erage 

lli!!!iii!!i~rtiil!ii=Ii;~~l~~ii!!l~l--r~!!!ii=;=i-i--~:::;!f; 
LffiERTY ENGINE BUILDERS' TROPHY RACE-Event No. 8-Closed Course 

120 Miles-For Observation Type 2 Place Planes 
Douglas Company Award 

Place Pilot Plaue Motor Timr Spud No. 
Ist .................... Lt. J. L. Kane, U.S. N ................................... Vought Corsair .......................... P .. & \V. \Vasp ...................... 25:I8:11) ...................... I.p.275---··············· 6 

~~J.-.~:::::::::::::::::t~: ~-. ~.FJ:1~~Sr.ss.NN'::=:::::::::::::::::::::::::::::~~~:~i 8~~~~~~:~::::~:::::::::::::::::~: ~ ~~: ~~~~g::::::::::::::::::::::~g~~g~tt::::::::::::::::::::~~:~~t:::::::::::::::: ~ 
4th .................... Lt. Rufus C. Young, U.S. N ......................... Vought Corsair .......................... P. & W. Wasp ...................... 27!03!50 ...................... IJJ.o~; .................. 2 
5th .•.................. Lt. T. s. Taylor, u.s. N ............................... Vought Corsair .......................... P. & w. \Vasp ...................... 27:t2!34---···················IJ2.326 .................. I 

NAVY PURSUIT RACE-50 Miles, Event No. 9-Closed Course 
Navy Pursuit Service Pilots Only 

Place Pilot Plaue Motor Time Spud No. 
Ist.. .................. Lt. R. ]. Crommelin, U.S. N ....................... F-2-BI. ....................................... P. & \V. \Vasp ...................... 2o:18:o6 ...................... q7.;; .................... 12 
2nd .................... Lt. E. A. Cruise, U.S. N ............................... F-2-Br.. ................................... : .. P. & \V. \Vasp ...................... 2o:26:19 ...................... q6.;9 .................... 9 

:~~::::::::::::::::::::tr~·~:~l~~~itf~:-~-~:::::::::::~:::::::::::J:E!:::::::::::::::::::::::::::::::::::::::::f: ~ ~~: ~~H~::::::::::::::::::::::~~iti ~~~:=::::::::::::::::::: !1H~:::::::::::::::::::::~ 
ARMY PURSUIT RACE-50 Miles, Event No. lD-Closed Course 

Army Service Pilots Only 
Place Pilot Plaue Alotor Time Spud No. 
Ist.. .................. Lt. W. L. Cornelius .......................................... Curtiss-Hawk. ........................... Curtiss-D-12 .......................... 2o:l8:41 ...................... 1~7·i3---···· .. ··········· 8 
2nd .................... Lt. I. A. Woodring .......................................... Curtiss-Hawk ............................ Curtiss-D-12 .......................... 20:23:16 ...................... 1~7·15 .................... 2 
3rd .................... Lt. J. E. Mallory .............................................. Curtiss-Hawk. ........................... Curtiss-D~12 .......................... 2o:51 :61 ...................... 143.81 .................... 5 
4th .................... Lt. N.H. Ives .................................................. Curtiss-Hawk ............................ Curtiss-D-12 .......................... 20:53!14 ...................... 143·67 .................... 12 
5th .................... Lt. R. V. Williams .......................................... Curtiss-Hawk ............................ Curtiss-D-12 .......................... 2o:54:16 ...................... 143·52 .................... 14 
6th .................... Lt. A. F. Roth .................................................. Curtiss-Hawk. ........................... Curtiss-D-12 .......................... 20:57:56 ..................... 143·13 .................... 13 
7th .................... Lt. A. C. Strickland ........................................ Curtiss-Hawk ............................ Curtiss-D-12 .......................... 2o:57:7o ...................... 143·11 .................... 3 
8th .................... Lt. K. ]. Grcgg ................................................ Curtiss-llawk. ........................... Curtiss-D-12 ......................... 20:5<1!75 ...................... 142.88 .................... 4 
9th .................... Lt. E. J. Meadows .......................................... Curtiss-Hawk. ........................... Cnrtiss-D-12 .......................... 21 :ol):o2 ...................... 141.84 .................... 7 
1oth .................. Lt. J. G. Hopkin~ ............................................ Curtiss-Hawk. ........................... Curtiss-D-12 .......................... 21 :20:39 ...................... 1~0.58 .................... 6 
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NATIONAL GUARD RACE-100 Miles, Event No. 11-Closed Course 
2 Place Airplanes in National Guarcl Service 

?lace Pilot !'/aut Motor . Time Spad No 
tsL .................. Lt. Brooks .......................................................... Dou~bs 0-21-l .......................... Lih<'rty .................................. 2-l:02 :27 ...................... 1 ~-1-BH .................... 3' 
2nd .................... Lt. D. F. Kearns .............................................. !Jou~las 0-21-l .......................... Liberty .................................. 2.1 :.!9:34-- ................... ! ~ 1.1>;.. .................. r 
3rd .................... Capt. Symons .................................................... !Jou~l;'" 0-21-I .......................... LilJ!'rty .................................. 25 :25:5 7 .................... I 17-CJB .................... ~ 

~~L:::::::::::::::::ft. ~-L~ox\r~b~·;g_-~·~::::::::::::::::::::::::::::::::::::::: g~~~~l~:~ g:~ ll :::::::: :::::::::::::::::_t:t~~~~ :::::::: ::::::::::::::::::::::::::~2 :~ ~ :3t:::::.:::::::::::: :::: : t~~ :::::::::::: ::::::: ~ 
MILITARY PURSUIT RACE-120 Miles, Event No. 12-Closed Course 

lvl ilitary Planes Only, Frc•t·-for-.\11 
Aero Digest Trophy 

Place Pilot !'laue Motor Timf Spud No. 

~~tci:::::.::::::::::::::t~: ~ .. X: ~~~~~~ ~ u-:'s.N N::~:-_::::::::::::::::::::::::::: n~~: ::~-~-~~-~-~:::::::::::::::::::::::::::: :; : ~ ~~: ~~ ~:~:::: ::::::::::::::::::::~~ :n :~~::::::::: :::::::::::::: ~~: ~~:: :::::::::::::::::: ~ 
3rd .................... Lt. D. W. llarri~an, U.S. N ......................... Bocin~ ........................................ l'. & \V, Wasp ...................... 23:.14:68 ..................... 151.61 .................... 4 
4th .................... Lt. S. E. Burrows, U.S. N ............................. Bo<'in~ ........................................ l'. & \V, \Vasp ...................... 2,!:s6:2s ...................... 1so .. !rJ .................... I2 
sth .................... Lt. J. G. Crommelin, U.S. N ....................... Hnein~ ........................................ l'. & \V. \Vasp ...................... 2,pll:7-l ...................... q<J.H1 .................... 5 
6th .................... Lt. T. B. Williams, U.S. N ........................... Bocin~ ........................................ l'. & W. \Vasp ...................... 24:38:s7 ...................... 1.t6.oH .................... 6 

NATIONAL GUARD RACE-25 Miles, Event No. 14-Closed Course 
2 !'lace Airplanes 180 h.p. J-Jispano Suiza l\loturs 

rst, $25u; 21111, $125; .1nl, $75; 4th, $so 
Place Pilot Elapsed Time Spud No. 
tsL .......................................... Ciaude Owcn ........................................................................ 15:51):2.1 ................................................ fJ.l.IIJ .................................................. 5 
2nd ............................................ T. Williams ............................................................................ 16:41 :7<) ............................................... 8<).8.1 .................................................... ~ 
3rd ............................................ Gcorge Shcrwood .................................................................. 16:46:o 1 ................................................ H<J.46 .................................................... r 
4th ............................................ C. E. Forhes .......................................................................... I7 :07 :<liJ ................................................ 87.f>l .................................................... 6 

LIGHT AIRPLANE SPEED-EFFICIENCY CONTEST-50 Miles, Event No. 15-Ciosed Course 
Civilians Only 

Efficiency: tst, $75o; 2nd, $375; 3rd, $250; 4th, $125 
Speed: Winner, $750; 2nd, $375; Jrd, $250; 4th, $125, 

Place E11trant l'ilol Plane J.fotor Time Spud No. 
I st.. ...................... Heath Airplane Co ................... E. B. 1-lcath ...................... I-Icath Monoplane ............ llristul ''Chcr." ............ 27:01 :62.. ................ 1 12.00.............. 6 

iff:: : = ~~~f~Wff;4 -: ~ ;~~:~iEI!?~= ~~~;~~:@.~:" : ~I!t::;;E : ; : !illl!!l::: !Hl:: ~:!! 
EFFICIENCY 

Place Pilot E11gi11e Disp. Contest Load Bfficirucy No. 

ll~~_:;~;~ ~ =JJU*f~iJJf:= ;:f:H~ 1m~ :: =iJJ:=~~: ~: ~= llfl!l;:;: ;;: ~1:ri 

~ 
~ 
~ 

(1:1 

::::s 
~ -. 
~ 

t 
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NATIONAL ELIMINATION BALLOON RACE 1928 

Starting from Pittsburgh, l'a., )Jar 30 

Di.~tnncl' 
Place E>~II'.V Pilot and Aide l'laa af Lm~tliny .Hiles 

1. Scott Field .••......•• Capt. \\', E. Kepner ..... 1 mi. X. \\'ccms, \'a., ~z mi. 
Lt. \\'m. 0. Eareckson \\'. lrvin!(ton, \'a. . . . . • . . . ~61 ~~ 

2. C. A. Palmer ........•• C. A. Palmer •••...•.... 4 mi. E. S. S. E. Cumnor, 
]. \\'. )Jell \'a ....................... zo~S 

3· 

5· 

6. 

7· 

8. 

9· 

10. 

II. 

12. 

IJ, 

'4· 

Detroit Balloon Clull ..• \\'. C. Xavlor .•.........• l mi. \\'. \\'idewater, \'a .... ,s,;.~ 
Russell Wherritt 

Detroit Balloon Club ... G. :\f. LeGallee ......... 3 ~1 mi. E. Connells,·ille, l'a .. 
\\'. A. Klikoff 

N.A.S., Lakehurst, X.J. Lt. T. G. \V. Settle ...... 10 mi. S. l'errropolis, Pa .. . 
Geo. X. Steelman 

Langley Field, Va ...... Lt. Paul E'·crt .......... Foxdak, l'a., 1 mi. S. Youn!(· 
Lt. U. G. Ent wood, l'a. . ............. . 

Goodyear Tire & Rub-
ber Company ••••.•. \V. T. VanOrman ....... Youngwood, Pa., Christy Park 

\\'. \V. :\lorton 

Cleveland Chamber of 
Commerce ...•.••... C. K. \\'ollam .......... X ear Youngwood, Pa., \V. 

]. F. Cooper Xewton Rd •.............• 

E. J. Hill and A. (;, 
Schlosser ........... E. ]. Hill ............ .. 3 mi. E. Irwin, l'a ......... .. 

A. G. Schlosoer 

Geo. Hineman ........ Geo. Hineman ........... 6 mi. \V. Jeanette, l'a., 5 mi. 
1~. F. JohnsJn . X. Irwin, l'a ............ .. 

Scott Field ...•....... Capt. E<lmttllll Hill. •.... Irwin, l'a ................. . 
Lt. ]. G. Fisher 

Gardner Motor Co., 
St. Louis, l\Io ...•... H. E. Honeywell .•..... . 3 mi. ="· Irwin, Pa. on Pa. 

Arthur C. Hoskins R. R. Tracks ............. . 

N.A.S., Lakehurst, X. J.Lt . .T. H. Stevens ....•.. Pitcairn, l'a .....•.......•.• 
Lt. Gco. F. \\'atson 

Sun Telegraph, Pills· 
burg ................ \\', G. Bennett. ...•..•.. 4 mi. \V. Trafford City ..... . 

\\'alter Chambers 

tS~.l 

II 

10 
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INTERNATIONAL BALLOON RACE 1928 

:c;tarting from Detroit, ~lich., June 30 

Distance 
Pl.rct .. Balloou Couutr_\' Pilot and Aide Place of Lauding Jfiles 

1. l '· ~- Army .... Fnited ~tatcs .. Capt. \\'. E. Kepner .... ~ mi. ~- of Kenhridge, 
Lt. \\'m. 0. Eareckson \'a., Lunenburg Co .. 460. 

2. Barmen ....... ,(;ermany ....... Hugo Kaulen, Sr ....... 3 mi. :;_ of Chase City, 
Hugo Kaulcn, Jr. \'a., ~!ecklenherg Co. 459-4 

3· lllanchard ...... France ........ ('harle> Dollfus ........ 3 mi. X. E. of \\'alnut 
Georges Cormier l'o,·e. X. C., hank of 

Dan Ri,·er ............ 447·9 

-1· Lafayette ....... France ........ GeorP'es Hlancht't ...... 1 1·~ mi. S. Fife, 1 mi. 
Dr. G . .-\. LeGallee ::\. E. Hula, Va., 

Goochland Co. 4r6. 

5· Denmark ....... Denmark ..... S . .-\. l'. Rassmussen ... ~ mi. X. E. Roanoke, 
T. \\'. Southworth Va., Roanoke Co .... 388.1 

6. ~lun>ter ....... Germany ....... F. Eimermacher. ...... 5 mi. \\'. Big Island, 
Carl Zech \'a., Bedford Co .... 385.1 

8. 

9-

10. 

II. 

I 2. 

American Busi-
ness Club ...• l'nited States . . C. .-\. Palmer .......... o mi. S. of \\'. Lips-

Lt. F. ~[. ~lcKee comhe, \'a., Augusta 
Co ......•.......... 369. 

Argentine ...... Argentine ...... Edward Bradley ....... n,-t,:een ~!illhoro_ ami 
H. H. Elliff ~!dlhoro S p r 1 n g, 

Bath Count)·, Va .... 353· 

Detroit ......... L'nited States .. \\'. C. ;\'aylor ........ -35 mi. X. E. ~larlinton, 
Rus>ell \\'herritt \\'. Va., Pocahontas 

County •......••... 3~5-

\\'allonie ....... Belgium •...... Lt. Jo,;. Thonnard ..... Be\'erly, \V. \'a., Rand-
~fatirice Boel dolph Co .......... "97· 

Brandenburg ... Germany ....... G<'o. Froebel.. ......... Da,·is, \V. Va ........ 295. 
Otto Bertram 

I-Ieh·etia . , •.... Switzerlan.l .... E. L. ~[aag ........... 2 m_i. ~- \Vorthington, 
\\. \a ............. zst. 



NATIONAL AIR TOUR 1928 
June 30-July z8-6,3oo Miles 

Place Platt~ Model Type Motor Used E11tcrcd by Pilot 
'- \Vaco ..•••••••..••••• .10 ...•••..... Hiplane ...•.. \\'right J·s ...... Ad,·ance Aircraft Co ..•.....••. John P. \\'ood ••••••••••••• 
"· Ford Trimotored •••••• 4-AT .•..•... l\[onoplanc ... \Yri~-:ht J·S ...... Stout Metal Airplane Co. (Div. 

Ford Motor Co.) .•.•••••..•.• F. l\L Hawks ..•.•••••••••• 
J. Stinson-Detroiter Jr •••• SM 2 •••••••• )[onoplanc ... \Varner •...••••. Stinson Aircraft Corp .•.•••.... Randolph Page ••.•••••••• 
4· \Vaco .....••...•••••• ro .........•. Biplane ...... \Vnght J·5 ...... Advance Aircraft Co .•..••••.. Chas. 1\lyers .•.•••.••••••• 
5· Stinson-Detroiter .••••• S:\f rD ...... )[onoplanc •.. \\'right J·5 ...... Stinson Aircraft Corp .••..••... Eddie Stinson ••...•••••• ; 

GrB · 
6. Stinson-Detroiter Jr •••• S:\I 2 ••••••• )[onoplane •.• \\"arncr .••.••••. Stinson Aircraft Corp .•..•••••. Bruce Braun .•....•.••.... 
i· Ryan Brougham ..••••• B-1 •.••..•••. llfonoulane •.. \Vri~-:ht T-s •••.•. B. F. Mahoney Aircraft Corp ..•• AI Henky ••.••.••••••.••• 
8. Bellanca •.••.......••• C H ....•.•.. Cl[onoplanc •.. Wright 'r-s .....• \Vayco Air Service Inc ...•..••. Wrn. S. Brock ••..••••••••• 
9· Ryan Brougham .....• B-r .......... ;l[onoplane ... \\'right T-5 ...... B. F. Mahoney Aircraft Corp .••. Vance Breese •••.••••••••• 

ro. Buhl "Airsedan" •.•••• CA-3C .....•. Sesqueplanc •. \Vri~-:ht J·S .••... Buhl Aircraft Co ....•.•.....•. Louis Meister •..••.•.•••• 
1 r. Lockheed ••.••...•..•• "Vc;,a" ...... CI[onoplanc ... \\'right J-5C ...•. Lockhcc<l Aircraft Co ...••.... L. Schoen hair ••..•.•.•.•. 
12. Fairchild_ •.•••••.••••• FC-2 .....•.•. l\~onop!anc ... Wrif;:ht J·5 .....• Fairchild_Airplane 1\lfg. Co ...•. R. ~>ca;s .....••••.•.....• 
13. Travel A1r ............ Sooo ......... U•pbnc ...... Cammcz ......... Travel A1r lllfg. Co .......... . ]. N. Kelly .............. . 
14. Bellanca •.••••.•..•••• 01 •••.•.•.... :\[onoplanc .•. \\"right J-5CA ••. \Vayco Air Sen·icc Inc ........ ,(;corJ,!e llalcleman •...•..•• 
15. Swallow ............. . ]·;: .......... Biplane •••••• Wright T-5.\B ... Swallow Airplane Co .......... ll!ilton Aavang ••••••••..• 
16. Buhl "Airster" ..••.•• C"\-3 •..•.••. Hipla!le •••••. \\'right 'r-s •.•.•. lluhl Aircraft Co ..••......... Al~o:cr (;raham .•••.••..••. 
'i· Stearman ............ C.1B ......... Biplane ...... \Vright J-5AB ... Stearman Aircraft Co .......... lla,•i<l I.e,·y ............. . 
18. Eaglerock ............. Hispano •..•. Biplane ••.••. Hispano-Suiza ... Alexander Aircraft Co ....•••• . C. l'. CJ,.,.,·nger ..••.•.•... 

U]~'' o • • • • • o o • • 

19. J\Ionocoupe ........... 2 place ....... l\[onoplanc ... Velie :'\[s ....... CI[ono-Aircraft Inc ............. Jack Atkinson ........... . 
zo. Ryan Brougham .•••••• B-r •••....... :\[onoplane ... WriJ,!ht J·5C ...•. H. F. :'\lahoncy Aircraft Corp .... £. 1'. Clc,·dan<l ••.•..•.... 
21. \Vaco ................. 10 ........... Biplane ...... Camincz ......... A<h·ance Aircraft Co ........... :\L (;, Ikard ............ . 
22. Travel Air •.•..•..•.•• 9000 ......... Biplane •.•... Siemens-Ilalske .. Tra,·cl Air 1\lfg. Co ...•....... (;,.o. H. l'l'ck ......•.....• 
23. Curtiss "Robin" . . . . . . :l[onoplanc •.. Curtis CX-s .•... Curtiss-Robertson A. :"II. Co ...... ll. R. Rolll·rtson •...••.... 
24. Monocoupc ••••...•••. 2 place •..... :l[onoplane •.. V clie :\Is ...•... :\lono-.:\ircraft lnc ............. l'hol'hc Unllic ....••...... 

t 
0\ 

Poi11ts 
2j I 03.4 

243Q0.8 ~ ""i86.s 
Z212j.J :::· 
21243·0 c-) 

198jl.J 
;; 

19728.g 
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19445-3 
I8J8Q.3 ~ 1794R.1 
17596.6 ~ 
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1:::1 -15780.2 
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I 3528.2 c 
12j00.8 c 
I 14ii ·i ?::--
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5'l49·9 
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OFFICIAL WORLD AND AMERICAN AIR RECORDS 
Established under Rull's and Regulations of the 

FEDERATIOX AEROX.-\t:TIQL"E IXTERXATIOXALE 

Compiled by the Contest Committee, X a tiona) Aeronautic Association, 
\\"ashington. D. C. 

D.:c. 31, 19:!8 

\\"ORLD RECORDS A:\IERIC:\X RECORDS 
CoxFtR~tED nY FEIIER.\Ttox AEROXAt:­

TIQt:E JXTERX.-\TIOXALE 
CoxFIR~t En BY Cox TEST Co~DilTTEE 

XATIOX.-\L AEROXAL"TIC As;;oCIA­
Tiux oF U. S. A. 

CLASS A-BALLO 0 NS 
GRAXD "FREE FOR ALL" RECORD 

Duration (German}·)-H. Kaulen, Dec. IJ· 
li, 1913. S;h. 

Distance (Gcrmany)-llcrlincr, Feb. 8-10, 
19'4· 3,05-'·i kms.-t,896.9 miles. 

Duration-C. n. Harmon, 
Edina, :.\!o., Oct. 4, 1909. 

llistann"--A. R. Hawley, :;t. 
Tschotogama, Oct. li·19, 
kms.-1,17.:.9 miles. 

St. Louis to 
48h . .;:6m. 

Louis to Lake 
1910. 1,88;.6 

Altitude (Gcrmany)-Suring and Derson, 
June 30, 19..!1. 1o,Soo mctcrs-35.-F4 
feet. 

Altitude-Capt. Hawthorne C. Gra}", Scott 
Field, Belle,·ille. Ill., :\larch 9, 1927. 
8,690 meters-..!S,s 1 o feet. 

FIRST CATEGORY (600 CUBIC lolETERS) 
Duration (France)-G. Cormier, Aug. 10- Duration--So Record). 

II, 19..!4• 22h. 34m. 
Distance (France)-Gcorgcs Cormier, July Distance-(Xo Record). 

1, 192..:. So4.1i3 kms.-499.69 miles. 
Altitudc-(Xo Record). Altitudc-(Xo Record). 

SECO:-iD CATEGORY (601·900 CUBIC ~IETERS) 
Duration (Francc)-Julcs Dubois, l\lay 1-1· Duration-\V. C. Xaylor and K. \\". \Var-

15, 19..!2, 23h. 28m. ren, "Skylark," Little Rock, Ark., to 

Distance (France)-G.:orges Cormier, July 
1, 1922. .804.1 i 3 kms.-499.69 miles. 

Altitude-(No Record). 

Crawford, Tenn., April ..!9·JO, 19..!6. 19h. 
Distance-\\". C. Naylor and K. \V. \Var­

rcn, "Skylark," Little Rock., Ark., to 
Crawford, Tenn., April -'9·JO, 19..:6. 66o 
kms.-410 miles. 

Altitude-(No Record). 

THIRD CATEGORY (901·1,200 CUBIC METERS) 
Duration (United States)-E. J. Hill and Duration-E. J. Hill and A. G. Schlosser, 

A. G. Schlosser, Ford Airport to 1\lont· Ford Airport to l\Ionh•ale, Va., July 4·5, 
vale, Va., July 4-5, 1927. 26h. 46m. 19-'7· ..:6h. 46111. 

Distance (United States)-S. A. U. Ras· Distance-S. A. U. Rasmussen, Ford Air-
mussen, Ford Airport to Hookerton, N. port to Hookerton, N. C., July 4·5, 1927. 
C., July 4-5, I927. 920.5 kms.-572 miles. 920.5 kms.-57-' miles. 

Altitude-(No Record). Altitude-(No Record). 

FouRTH CATEGORY (I,20I·I,6oo CUBIC METERs) 
Duration (United Statcs)-E. J. Hill and Duration-E. J. Hill and A. G. Schlosser, 

A. G. Schlosser, Ford Airport to Mont· Forrl Airpcrt to l\Iontvale, Va., July 
vale, Va., July 4·5, 1927. 26h. 46111. 4-5, 1927. 26h. 46111. 

Distance (United Statcs)-S. A. U. Ras- Distance-S. A. U. Rasmussen, Ford Air-
mussen, Ford Airport to Hookerton, N. port to Hookerton, N. C., July 4-5, 1927, 
C... July 4·5, 1927. 920.5 kms.-572 920.5 kms.-572 miles. 
mtles. 

Altitude-(No Record). Altitude-(No Record). 

447 



Aircraft Year Boo!.: 

FIFTH CATEGORY (1,601•2,~00 CUIJIC METERS) 
Duration (Francc)-Gcorges Blanchet and !Juration-E. j. Hill .lnr! A. G. Schlo;;s_er, 

Dr. Geo. LeGallec Gordon Bennett, De- Gordon-llemwtt, IJetr01t to Baxley, (,a., 
troit-\\'avcrley Hall, Ga., Sept. 10·11·1.!, Sept. 10·11·12, 1927. 47h. ssm. 
1927. 49h. 

Distance (United States)-E. J. Hill and 
A. G. Schlosser, Gorrlon Bennett, IJc­
troit-Baxley, Ga., Sept. 10·11·1 2, 1927. 
1,198.9 kms.-745 miles. 

Altitude-(:\To Reconl). 

Distance-E. J. Hill and. A. G. Schlosser, 
Gordon Bennett, Detroit to Baxley, Ga., 
Sept. 10·11·1~, 1927. 1,198.9 kms-745 
miles. 

Altitude-(Xo Record). 

SIXTH CATEGORY (2,201·3,000 CL'IIIC METERS) 
Duration (France)-Georges Blanchl't and Duration-E. J. Hill 'lnd A. G. Schlosser, 

Dr. Geo. LeGallee, Detroit to \\'averlcy Gonlron Bennett, lll'lruit to Baxley, Ga., 
Hall, Ga., Sept. 10·11·12, 1927. 49h. Sept. tO·Il·l.!, 1927. 47h. ;;sm. 

Distance (United States)-1~. J. Hill and Distance-E. ). Hill and A. G. Schlosser, 
A. G. Schlosser, Gonion Bennett, De- Gorrlon Bennett, Detroit to Baxley, Ga., 
trait to Baxh:y, Ga., Sept. IO, I '• 12, s~IJt. 10·11•1.:?, 19.!/. I,tg8.g kmS.-745 
1927. 1,198.9 kms.-745 miles. m1 es. 

Altitude (United Stateo<)-Capt. Hawthorne Altitude-Capt. Hawthorne C. Gra~· at 
C. Gray, at Scott Field, Belleville, Ill., Scott Field, Belle\·ille, Ill., )larch 9, 
:lfarch 9, 1927. 8,690 meters-28,510 1927. B,690 mcters-~8,510 feel. 
fed, 

SEVENTH CATEGORY (3,001·.j,OOO CUBIC METERS) 
Duration (France)-Georges lllanchct and 

Dr. Geo. LeG~IIce, Gorrlon Bennett, ])c. 
truit to \Vaverley Hall, Ga., Sept. 10·11· 
1.2, 19~7- 49h. 

Distance (United States)-E. J. Hill and 
A. G. .Schlosser,~. Gordon Bennett, De· 
troit to Baxley, loa., Sept. 10·11·1.?, 1927. 
1 ,198.9 kms.-7 45 miles. 

Altitude (United Statcs)-Capt. Hawthorne 
C. Gray, at Scott Field, Belleville, Ill., 
:\I arch 9, 1927. 8,690 meters--28,5 1 o 
feet. 

Duration-E. J. Hill and A. G. Schlosser, 
Gorrlon Bennett, Detroit to Baxley, Ga., 
Sept. 10·11·1.!, 1927. 47h. ssm. 

I Jistancc-E. J. Hill a11<l A. G. Schlosser, 
Gonion llennett, Detroit to Baxley, Ga., 
Sept. 10·11·12, 1927, 1,198.9 kms.-745 
miles. 

Altitude-Capt. Hawthorne C. Gray, at 
Scott Fidel, llelle\·ille, Ill.. :llarcl1 9, 
I<J27. 8,690 metcrs-..!8,51 o feet. 

EtGIITH CATEGORY (.j,OOI·S,OOO CUBIC METERS) 
Duration (France)-Georges .Blanchet and Du1·:•tion-E. J, Hill :m<l .-\. G. Schlo5ser, 

Dr. Geo. LeGallee, Gordon Bennett, I )e. Gordon Dennett, Detroit to Baxley, Ga., 
troit to \Vaverley Hall, Ga., Sept. 10·11· Sept. 10-11-12, 1927. 47h. ssm. 
12, 1927. 49h. 

Distance (United States)-E. J, Hill and 
A. G. Schlosser. Gordon Bennett, De­
troit to B<txlcy, Ga., Sept. IO~I 1-12, 1927. 
1,1g8.9 kms.-745 miles. 

Altitude (United States)-Capt. Hawthorne 
C. Gray, at Slott Ficici, Belle\'ille, Ill., 
March 9, 1927, 8,690 meters-28,510 
feet. 

Distance-E. J. Hill a11<l A. G. Scbloss:!r, 
Gordon Jl.,nnett, Detroit to Ba.xley, Ga., 
Sept. IO-rt-I:?, IQ27. r,tg8.g kms.-745 
miles. · 

Altitude-Capt. Hawthorne C. Gray, at 
Scott Field, Belleville, 111., 1\larch 9, 
1927. 8,690 metcrs-28,510 feet, 

CLASS B-AIRSHIPS 
RETURNING TO POINT OF DEPARTURE 

Duration (Italy)-Castracane and Castruc­
cio, P-s. June 25, 1913. ISh. 

Distance (Germany)-Dr. Hugo Eckener 
"Graf Zeppelin" 1\fayba"h. 5 motor; 
Lakehurst, U.S.A., to Friedrichshafen' 
Germany, No-.:. 29-30·31, 1928, 6,384-s 
kms.-3,967 m1Ies. 

Altitude (France)-Cohen, at Conte, June 
r8, 1912. 3,o8o tneters-ro,I02 feet. 

Durarion-Ens. 1\faytham, Navy A-~36, at 
Miami, Fla., Dec. 24-25, 1918. 40h. 
26m. 

Distance-(Ko Record). 

Altitude-(No Record). 

CLASS C-AIRPLANES 
RETURNING TO POINT OF DEPARTURE \VlTHOUT REFUELING 

Duration (Germany)-Johann Risztios and 
\Vhilhelm Zimmerman, Junkers \V-n 
Junkers LV 28o h.p., at Dessau, July 
s. 6, 7, 1928. 6sh. 25111. 

Duration- \Villiam Brock and Edward 
Schlee Bellanca, \Vright \Vhirlwind 220 
h.p., ~t San Diego, Calif., Sept. 29·30· 
Oct. 1, 1928. 59h. 19m. 15s. 

' J 
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Diqance (Coscd Circuit) (Italy) -Arturo 
Ferrarin and Carlo Del Prete, Savoia­
~larchetti, S-64. Fiat A-~~. Course Casale 
dei Prati. Torre Flaria, Fara, d'.-\.nzio, 
~lay JI·]une I-~. 19~8. 7,666.6 kms.-
4,763.7 mile<. 

Distance (Airline) (Italy)-Arturo Fer­
rarin and Carlo del Prete, Savoia-Mar­
chetti, S-64, Fiat 550 h.p., Rome to 
Touros, Brazil, july 3-4-5, 1921!. 7,1bo 
kms.-4,466 miles. 

Altitude (United States)-Lt. C. C. Cham­
pion, U.S.:-.'., \\'right Apache, Pratt & 
\\'hitncy "~Vasp," Supercharged 425 h.p., 
at Anacost1a, D. C., July 25, 1927. 1 I,-
710 meters-38,418 feet. 

~laximum Speed (France)-\Varrant Of­
ficer Bonnett, Ferbois monoplane, His­
pano Suiza. ,sso h.p., ~~~ Istres, ~~ance. 
Dec. 11, '9-4- 448.1 1 1 k.p.h.-. 1 8.480 
m.p.h. 

SPEED FOR SPECIFIED DISTA:<CES 
\\"ithout Pay Load 

Speed for ~ oo Kilon~cters (U_nited Stat~s) 
-Lt. C) rus Bet!Js, U.S • .\.S., Curtiss 
R3C- 1, Curtiss \'- 1400, 6oo h.p., Mitchel 
Field, Oct. ~~. 19~5. 401.~79 k.p.h-
249-34~ m.p.h. 

Speed for soo Kilometers (France)-Sadi­
LeCointe, Xieuport to Delage, Hispano 
Suiza, soo h.p., at Istres, June 23, 1924. 
306.696 k.p.b.-•9o.;67 m.p.h. 

Speed for 1,ooo Kilometers (France)­
Fcrnand Lasne. 1\'icuport to Delage, 
42C-1, Hispano Suiza, soo h.p., Etampes, 
Aug. 29, 1925. -'48.~9-' k.p.h.-154--'93 
m.p.h. 

Speed for ~.ooo Kilometers (France)­
Fernand Lasne, Nieuport to Delage. 
42C- 1, Hispano Suiza, soo h.p., Etampes, 
Sept. 12, 1925. n8.759 k.p.h.-135-930 
m.p.h. 

Speed for s,ooo Kilometers (Ttaly)-Arturo 
Ferrario and Carlo Del Prete, Savoia-
1\[archetti, S-64, Fiat A-2~. Course Ca>ale 
dei Prati, Torre Flaria, Fara, d' Anzio, 
i\lay JI·)une 1-2, 19~8. 139.177 k.p.h.-
86.479 m.p.h. 

Distance-Lis. Kelly and ;\!acready, U.S.A. 
T-~. Liberty, 375 h.p., at Wilbur \\'right 
Field, Dayton, Ohio, -:\pri! I6·I7, I923. 
4,050 kms.-2,516.ss mtles. 

Distance (Airline)-Clarence D. Chamber­
lain, \Vrigh_~ Bellanca J-s. 200 h.p., 
Roosevelt held to Isleben, Germany, 
J'!ne 4-5-6, 1927. 6,294 kms.-3,91 I 
miles. 

Altitude-Lt. C. C. Champion, U.S.:\., 
Wright Apache, Pratt & Whitney 
"\\·"asp," Supercharged 425 h.p., at Ana­
costia, D. C., July 25, 1927. II,7IO me­
ters--38,418 feet. 

~faximum Speed-Lt. A. J. Williams, U. 
S.X .. Curtis Racer, R-2-C-I, Curtis D-I2a, 
soo h.p., at ~fitchel Field, L. I., K. Y., 
Xov. 4, I923. 429.0:05 k.p.h.--266.59 
m.p.h. 

SPEED FOR SPECIFIED DISTASCES 

\\'ithout Pay Load 
Speod for I oo Kilometers--Lt. Cyrus Bet­

tis. l".S.A.S .. Curtiss R3C-1, Curtiss V­
qoo, 6oo h.r., l\litchel Field, Oct. I2, 
I925. 401.279 k.p.h.-249.342 m.p.h. 

Speed for soo Kilometers--Lt. Alex Pear­
son, U.S.A., \:e~ville ~perr~ R-3, \Vrig_ht 
3:;o h.p., at \\ nght F1eld. Dayton, Oh1o, 
~!arch 29, I923- 270.06 k.p.h.-167.80 
m.p.h. 

Speed for I,ooo Kilometers-Lt. Harold R. 
Harris, U.S.A., and Ralph Lockwood, 
DH-4L Liberty 400 h.p., at \Vright Field, 
~[arch 29, I9~3- 205.06 k.p.h.-127.42 
m.p.h. 

Speed for z,ooo Kilometers--Lt. Harold R. 
Harris, U.S.A .. llH-4L, Liberty 375 h.p., 
at \\'right Field, April I7, 1923. 183.83 
k.p.h.-114.22 m.p.h. 

Speed for s,ooo Kilometers-(No Record). 

CLASS C-WITH PAY LOAD OF soo KILOGRAMS 
(I.I02.3I lbs.) 

Duration (Germany)-\\'. K. Schnabele and 
Fritz Loose, Junker!' \V-35, Junkers L-s 
engine, 320 h.p., at Dessau, 1\Iarch 21-22, 

1927 • ..!.!h. IInl. 45S. 
Distance (Germany)-\V. K. Schnabele and 

Fri~z Loose, Junkers \V-35, Junkers L-s 
engme, 320 h.p., at Dessau, :l\Iarch 21-
22, 1927. 2,735·586 kms.-1,699.81 miles. 

Altitude (Germany)-Reginald Schinzinger, 
Junkers \V-34, Bristol Jupiter VII, 420 
h. p., at Dessau, Sept. q, 1928. 9,190 
meters-30, I so feet. 

Speed for Ioo Kilometers (France)-Fer­
nand Lasne, Nieuport-Dela~::e, Hispano 
Suiza, soo h.p., at Etampes, Oct. 7, I925. 
281.030 k.p.h.-1 74.622 m.p.h. 

Duration-Lt. H. R. Harris, 
Douglas DT-2, Liberty 400 
\\'right Field, Dayton, J nne 
9h. 11111. 53-48-

U.S .. -\.S., 
h.p., at 

28, 1924-

Distance-Lt. H. R. Harris, U.S.A.S., 
Douglas DT-2, Liberty 400 h.p., at Wil­
hur \\'right F_ield, 'June 28, 1924. 950 
kms.-590.3 miles. 

Altitude-Lt. I-I. R. Harris, U.S.A.S., USA. 
TP-I, Liberty 400 h.p., at McCook Field, 
::lfay 21, 1924. 8,578 meters-28,143 
feet. 

Speed for 100 Kilometers-R. Lockwood, 
A_rmy C-s. Liberty 400 h.p., at \\'right 
Field, June 28, 1924. 18o.8o5 k.p.h.­
' 12.346 m.p.h. 
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Speed for 500 Kilometers (Great Dritain)­
Capt. H. S. Broad. deHaviland "Hound." 
Napier-Lion XI, 550 l1.p., at Stag Lane, 
Reading, April 27, 192!1. _. 255·333 k.p.h. 
-Is8.6s6 m.p.h. 

Speed for 1,ooo Kilometers (France)­
Fernand Lasne. Nieuport-Delage, Type 
42, Hispano Suiza, soo h.p., at Etampes, 
May I4, I926. 236.028 k.p.h.-q6.66o 
m.p.h. 

Speed for z,ooo Kilometers (Germanv)-·­
H. Steindorff, Rohrbach-Roland, 3 BM\V, 
230 h.p. ea., al Staakcn, July 3I, I927. 
205.407 k.p.h.-127.632 m.p.h. 

Speed for s,ooo Kilometcrs-(No Record). 

Speed for soo Kilometers-Louis C. :\Ieis­
ter, Martin Bomber, MB-2, ~ Liberty 
400 h.p., at \Vright Field, June 28, 1924. 
I 20.55 k.p.h.-74-90 m.p.h. 

Speed for 1,ooo Kilomctcrs-(:\"o Record). 

Speed for z,ooo Kilometers-(:\"o Record). 

Speer! for s,ooo Kilometcrs-(:\"o Record). 

CLASS C-WITH PAY LOAD OF I,ooo KILOGRAMS 
(2,204.12 lbs.) 

RETURNING TO POINT OF DEI>ARTURE 

Duration (Germany)-Fritz Horn, Junkers 
G-24, 3 Junkers L-11, 230 h.p. ea., at 
Dessau, April 4, I927. 14h. 23m. 45s. 

Distance (Germany)-H. Steindorff, Rohr­
hach-Roland, 3 U:M\V 230 h.p. ca., at 
Staaken, July 3I, I927. 2,315.338 kms.­
I,438.68o miles. 

Altitude (Germany)-Reginald Schinzinger, 
Junkers W-34, Bristol Jupiter VII, 420 
h.p., at Dessau, Sept. I4, 1928. 7,907 
meters-25,94I feet. 

Speed for Ioo Kilometers (Great Britain) 
-Capt. H. S. Broad, deHaviland 
"Hound," Napier-Lion XI .'iSO h.p., at 
Stag Lane. Reading-, April 27, I928. 
261.I72 k.p.h.-I6o.28o m.p.h. 

Spt'ed for soo Kilometers (Great Britain) 
-Capt. H. S. Broad, deHaviland 
"Hound," Napier-Lion XI 550 h.p., at 
Stag Lane, Reading, April 27, I928. 
255.333 k.p.h.-I s8.6s6 m.p.h. 

Speed for r,ooo Kilometers (France)-1\f. 
Paillard, Bernard Jupiter, 4zo h.p., at 
LeMerle-Arles-Port Louis, Jan. 24, 1928. 
2I8.274 k.p.h.-I35.628 m.p.h. 

Speed for 2.ooo Kilometers (Germany)­
Herman Steindorff, Rohrbach-Roland, 3 
BMW, 230 h.p. ea., at Staaken, July 31, 
I927. 205.407 k.p.h.-I27.632 m.p.h. 

Speed for 5,ooo Kilomelers-(No Record). 

Duration-Lt. J. S. 1\facready, U.S.A.S., 
Curtiss (::\fartin) Bomber, NBS-1, 2 Lib­
erty 400 h.p .. at \Vright Field, Oct. :::, 
1924, 2h. I3m. 49.6S. 

Distance-( No Recorrl'l. 

Altitude-f.!. H. R. Harris, U.S.A.S., U. 
S.A. TP-1, Liberty 400 h.p., at \\'right 
Field, May 22, 1924. 5,1oo meters-16,-
732 feet. 

Speed for 100 Kilomctcrs-(No Record). 

Speed for soo Kilometers-(:\"o Record). 

Speed for 1,ooo Kilometers-(:\"o Record). 

Speed for 2,ooo Kilometers-(~o Record). 

Speer! for s.ooo Kilometers-(Xo Record). 

CLASS C-WITH PAY LOAD OF 2,ooo KILOGRAMS 
(4,409.24 lbs.) 

RETURNING TO POINT OF DEPARTURE 

Duration (Germany)-J, Tisctics, Junkers 
G-24, Junkers 28o h.p., at Dessau, June 
29, I 927, I 3h. I m, 12,8S, 

Distance (Germany)-Herman Steindorff, 
Rohrbach-Roland, 3 BMW, 230 h.p.. at 
Staaken, July 31, I927, 1,750.469 kms. 
-r,o87.68 miles. 

Altitude (Italy)-Demonico Anto>nini Cap­
toni CA-73, 2 Isotta Fraschini; 5oo 
h.p. ea., at Cascina Malpensa, May 26, 
1927. 6,262 meters-20,544 feet. 

Duration-Lt. H. R. Harris, U.S.A.S., and 
Mechanician Doug. Culver, Barling 
BombeJA 6 Liberty 400 h.p., at \Vright 
Field, uct. 3, I924. Ih. 47m. ro.ss. 

Distance-(N o Record). 

Altitude-Lt. H. R. Harris, U.S.A.S., Dar­
ling Bomber, 6 Liberty 400 h.p. at 
Wright Field, Oct. 25, 1923. 2,049 me­
ters-6,722 feet. 
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Appendix 45! 

Speed for 100 Kilometers (France)-Pail- Speed for 100 Kilometers-C\o Record). 
lard anrl Camplan, "Bernard" 190 T His-
pano-Suiza, 6oo h.p .• Lellourgct to Gon-
dre,·ille. Xo,·. ~3. 19~8. ~~3.546 k.p.h.-
138.904 m.p.h. 

Speed for soo Kilometers (Germany)-Her- Speed for soo Kilometers-(Xo Record). 
man Steindorff, Rohrbach - Roland. ~ 
TL\1\\" ~30 h.p. ea., at Staaken. July Ai, 
19~7. ~ '5·378 k.p.h.-133-8.:8 m.p.h. 

Speed for I,ooo Kilometers (Germany)- Speed for I,ooo Kilometers-(Xo Record). 
Hcrm;m Stcindorff, Rohrbach-Roland, 3 
11:1!\\· -'.lO h.p. ea., at Staaken, July ~s. 
1927. :=q.855 k.p.h.-IJ3-S04 m.p.h. 

CLASS C-WITH PAY LOAD OF s,ooo KILOGRAMS 
(n,o23 lbs.) 

Duration (Francc)-L. Bossoutrot. Super 
Farman-Goliath. 4 Farman soo h.p. ea., 
at Lcllourget, Xo\·. 16, 1925. 1h. 12m. 
~IS. 

Altitude (France)-L. Bossoutrot. Super 
Farman-Goliath. 4 Farman ;oo h.p. ea .• 
at Lcllourget, XO\•. 16, '9-'S· 3,586 mc­
ters-I I,i6S feet. 

Speed for 100 Kilometers-(Xo Record). 
Speed for soo Kilornetcrs-(Xo Record). 

Duration-(Xo Record). 

Altitude-(Xo Record). 

Speed ior 100 Kilnmetcrs-(Xo Record). 
Speed ior soo Kilometcrs-(Ko Record). 

CLASS C 
GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF 

2.ooo METERS (6,67I.7 ft.) 
L. Boussoutrat, Super Farman-Goliath, 4 Lt. H. R. Harris, L'.S .. -\.S., Barling 

Farman 500 h.p. f·a .. at LeBourgt.~t, XoL Homber. 6 Liberty 400 h. p. ea., at 
16, 1925. 6,ooo kgs.-13.2-'8 lbs. \\"right Field, Oct. 25, '9-"3· 2,ooo kgs. 

-4.40Q lbs. 

CLASS C-REFUELING IN FLIGHT 
RETURXIXG TO POIXT OF DEPARTURE 

Duration (llclgium)-Adj. Louis Crooy Ih•rotion-T.t_s. Smith anrl Richter. U.S.A .. 
and :;1::1. Victor Groencn JHI-9, Sid- DH--tfl, Ltberty 400 h.p., at Rockwell 
dcley-Pnma, at Tirlcmcnt; June .:-3-4, Fidd. ~an J>ie.::o. Calif., ~\ug. 27-28, 
1928. 6oh. 7m. 19-'3· 37h. 15m. q.Ss. 

Distance-Lts. Smith anrl Richter. V.S.,\.. Distancc;-Lt~. Smith and Richter, U.S.A., 
I!.I·I-4B, Liberty 400 h.p., at Rockwell I!H-.,1., l.tbc·rty 400 h:p., at Rockwell 
held, San Diego, Calif.. ,\ug. 27-28, 1·t<·lcl, San Diego, Cahf., Aug. :07-zS 
1923. S,JOO ki11S.-J,29J·26 miles. 19 2 3· CoJOO kms.-J,29J.26 miles. ' 

RECORDS FOR LIGHT AIRPLANES 
CLASS C-FIRST CATEGORY 

Two seaters weight empty lese than 400 Kgs. (881 lhs.) 
Distance (Closed Circuit) (C7l·choslovakia) Diotancc (Clcsc<l Circuit)-(C\o Record). 

-Joseph Hermansky and Francois )!a· 
chacek, Avia BH-9, \\"alter 6o_ h.p .. at 
P~ague, July ''• 1928. ,, 0oo Kms.-932 
n11Ies. 

Distance (Airline) (.Switzerland)-:- Capt. Distance (Airline)-(Xo Record). 
Hans \Virth and Melle Erika ::\auman, 
Kl~mm-Daimler, )!onoplane ~Ierccdcs­
Dannler, 20 h.p., Hobling-en /\lrport to 
lllieschkance, Poland, Oct. 16, 1928. 
1,3os.s kms.-Sr I.Io tniles. 

Altitude (Great Britain)-Capt. G. rleHa,·i- .\ltitude-();.-. Record). 
lanrl and llrrs. dcHaviland, PH i\foth 
6oG, T>H Gipsy Ss h.p., at Stag- Lane, 
July 27, 1928. 6,054 mctcrs-Ig,862 feet. 

Speed for 10o Kilometers (Great llritain) Speed for lOu Kilomcter;;-(C\o Record). 
-A. S. Butler and l\frs. Butler, DH 
l\Ioth Biplane, Gvpsy too h.p., ,<.;tag- Lane, 
Reading, Dec. 7: 1928. 192.864 k.p.h.-
''9-839 m.p.h. 
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CLASS C-SECOND CATEGORY 
Si n g le seaters weight e mp ty Jc s than 200 Kgs. (440 lbs.) 

Di s ta nce (Closed C ircu it) (Hunga ry) - Dis ta nce ( C losed Circuit) - (No Reco rd) . 
Chas. Kazala, Lanipich Monopla ne, 
T h orutzka i e n gine, 18 h.p., at Budapes t, 
Sept. ~~. I9 27. 6 50 kms.-4 03 .9 miles . 

Di stance (A irline ) (Hun ga ry) - C has K as· 
za la, Lanipich H- IvfAFD, Thorutska i rS 
h.p., Budapest to Po la, June 14, 19 28 . 
517.04 kms .- 8J 2.0 .3 mil es . 

A l t itude-(No Record). 
Speed for I OO Ki lomete rs- ( N o R ecord). 

Di s ta n ce (Airlin e ) - ( 1o Record). 

A ltitude- ( N o Reco rd). 
Speed for I OO Kilomete rs- (No Rec o rd). 

CLASS C-THIRD CATEGORY 
Single seaters we ig ht empty 200-350 Kgs ., Inc. (440·7i I lb s.) 

Di s tance (Closed Circuit ) ( Czechoolu vakia ) D is tan ce (Closed Circuit) - ( No R ecord) . 
- Commandant Vich c rck. A v ia DJ-[ - I 113, 
\Valter 6o h.p ., a t Prag ue, June 6·7, 19 28 . 
:z ,soo km s.- 1, 553 mil es . 

Distance (Czechos lovakia) (Airlin e ) - Capt. 
A . Vieh e reck , Av ia M o nopla ne, \~fa lt e r 
6o h.p., de Prag ue A. Bcdnodemj a n ovs k, 
Oct. s. 19 28. 2,0 1 I kms.-r ,249.6 miles. 

Altitude (Gcrmany)-Paul 'vV. Baume r, 
Baum er , \ \fri g ht 6o h.p., H a mb·cirg-FuhJs. 
butta l, Ju ly 8 , I927. 6,78 2 metc rs- 22 ,· 
250 f ee t. 

Speed for IO O Kilometers (Great Britain) 
-Capt. H. S. Broad, DH "Tiger Moth," 
DH 32 eng ine, 130 h.p., at Stag Lane , 
Aug. 24 , 1927. 300 . I k.p.h.-- I 86.4 7 
m.p.h. 

D is tanc e ( A i rlin e ) - H a rry J. B rooks . F o rrl 
i'vlop oplan e , For d Type AC m otor, 36 
h.p .. D e troit to Titusv ill e . Fla., Feb. 2 1, 
1928. 1,564 km s.- 97 2 mi les. 

Altitude- ( N o R ecord). 

Speed for IOO Kil om c te rs-( N o R eco rd). 

CLASS C2-SEAPLANES 
RETUR N I N G TO POI NT OF DEPARTURE WITHOUT REFUELING 

Dura ti on (United States) - Lts. Arthur Ga­
vin a nd Ze us So ucek, Navy PN-12, 2 

\Vright R-1 750 , 525 h.p. ea., at P hila­
d e lphia , :May .3 ·4·5 , 19 28 . 36h. Im . 

Di sta nc e (United S tates ) - T.ts . ll. J. Co n­
n e ll a nd H. C. Rodd, P N -r o , 2 Packard 
6oo h.p. ea ., at San D iego, Ca lif., Aug. 
I 5, 16, 19 27 . 2 ,525 km s.-r ,569 mi les. 

Dis tance (Airline ) (Un ited States )--Comdr. 
J o hn Rodge rs, U.S. N ., and Lt . ll. J. 
Connell, PN-9, 2 Packard r-A·I soo, soo 
h.p. ea., San P a b lo llay, Cali f., to n ear 
liawaii, Aug. ,11-Scpt. z, 1925. 2,963 
kms.- 1,84I statute mil es . 

A ltitude (United States) - Lt. C. C. Cham­
pion, U.S.N. , \ Vright "Apache," P ratt & 
'vVhitney "'vVasp" Supercharged, 425 h.p., 
at Anacostia, D. C., July 4, I927. II ,581 
mete rs-37,995 feet . 

Maximum Speed (Italy) - Major Mario de 
B erna rdi, Macchi 52 , Monoplane, Fiat 
engine Type AS3 , at Venice, Italy, March 
3u, I928. 51 2.776 k.p.h. - 3r8.624 m .p.h. 

SPEED FOR SPEC IFIED DISTANCES 

Speed for Ioo Kilometers ( Grea t B rita in) 
-Lt. 'vVebster, S upermari n e S-s, Napier 
1,ooo h .p., at Venice, Sept. 26, 1927. 
456.522 k.p .h.- 283.669 m.p.h. 

Speed for soo Kilometers (United State>) 
-Lt. R. A. Ofstie, Curtiss Navy C-R, 
Sea plane, Curtiss D-I2, 450 h.p., at Bay 
Shore , Baltimore, Mel., ·act. 25 , I924. 
259.328 k.p .h.- 161.I4 m.p.h . 

Duratio n- Li s . Art hur Gav in a n d Zeus 
Soucek, Navy PN-1 2, 2 'vVright R -1 750, 
525 h.p. ea., a t P h il ade lphia, May 3·4· 5, 
1928. 36h. Im. 

Dis tance- Lts. ll. J. Connell and H. C. 
Rodd, PN- ro, 2 P ackard 6oo h .p. ea ., 
at San D iego , Ca li f., Aug. I S·I 6, 1927. 
2.52 5 kms.-I , 569 miles. 

Di s tance ( Airlin e ) - Comdr. John Rod ge rs , 
U.S.N. , and Lt. B . J. Conn e ll , PN-9, 
2 Packa rd I -A- I 500, s oo h.p. ea ., San 
P ablo Bay to near Hawa ii , Aug. JI· 
S e pt. I, 1925. 2,963 kms.--- r,84I Sta tute 
miles. 

A ltitude-Lt. C. C. C ha m pion, U.S.N., 
\ Vright "Apache," Pratt & \ Vhi tney 
"\Vasp," Supercharged, 425 lt.p ., at Ana­
costia, D. C.. J uiy 4, I 927. II ,58 I me­
ters- 37,99 5 feet. 

Maximum ;Speed (Straightaway)_--Lt. Jas. 
H. Doolittle. U .S.A.S., Curti ss R3C.2, 
Curtiss V-1400, 6oo h .p ., Bay Shore, Bal­
timore, Md., Oct. 27 , 1925. 395·439 
k.p.h.-24 5·713 m.p.h. 

SPEED FOR SPECIFIED DISTANCES 

Speed f or 100 Kilometers-Lt. G. T. C u d­
dihy, U.S.N., Curtiss R3C2, Curti ss V-
1550, 700 h .p., at Norfolk, Va., Nov. I J, 
I926. 388.944 k.p.h.-241.679 m.p.h . 

Speed for soo Kilometers-Lt. R. A . Of­
stie, U.S.N., C urtiss Navy C-R, Sea­
plane, Cu.rtiss D-I2. 450 h.p ., at Bay 
Shore, llalti more , Mel., Oc t. 25, I924. 
259.328 k.p .h .- I 6 1.1 4 m .p .h. 
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Speed for 1,000 Kilometers (Unit~d States) 
-Lt. R. In·ine, Vought "Corsair," Pratt 
& \\'hitn~y "\\'asp," 425 h.p., at Hamp· 
ton Roads, Va., )[ay .;,1, 1927. 210.716 
k.p.h.-130.932 m.p.h. 

Speed for 2,ooo Kilometers (Switzerland)­
Richard \\'agner and Georges Zinsmaier, 
Dorner ")[erkur" B)I\V, soo·6oo h.p., at 
Altenrhcim. Aug. to, 1927. 172.00 k.p.h. 
-ro6.875 m.p.h. 

Speed for s,ooo Kilometers-(Xo Record). 

Speed for r,ooo Kilometers-Lt. R. Irvine, 
Vought "Corsair," Pratt &. \Vhitney 
".\\'asp," 425 h.p., at Hampton Roads, 
\a., )[ay 21, 1927, 210.716 k.p.h.-
130·93" m.p.h. 

Speed for 2,ooo Kilometers-Lis. B. J. 
Connell and H. C. Rodd, t:.S.X., PX-ro, 
" l_'!lckard 6oo h.p. ca., at San Dieg-o, 
Ca!tt., Aug. •5·16, '9"7· 126.567 k.p.h. 
;8.644 m.p.h. 

Speed for s.ooo Kilometers-(Xo P-ecord). 

CLASS Cz-WITH PAY LOAD OF soo KILOGRAMS 
(I,IQ2.3I lbs.) 

RETt:RXIXG TO POIXT OF DEPARTURE 
Duration (l'nitecl States)-Lts. D. J. Con· 

nell and H. C. Rodd, PX-ro, " Packard 
6oo h.p. ea., at San Diego, Calif., .t\ug. 
15-16, 1927. ;,oh. 45m. 40s. 

Distance (United State3)-Lts. B. J. Con· 
nell and H. C. Rodd, P::'\-ro, ;;, Packard 
6oo h.p. ca., at San Diego, Calif .. Aug. 
15-16, 1927. ::,525 kn1s.-r.569 milesa 

Altitude (Germany)-Fritz Harder, Junk· 
ers \V-34, Bristol Jupiter VII. 4·"' h.p., 
at Dessau, Xo,·. 6, 1928. 7,458 meters-
2i,i49 feet. 

Speed for xoo Kilometers (United States) 
-Lt. S. \\'. Callaw:lY. U.S.X., Vought 
"Corsair," Pratt & \Vhitney, 425 h.p. 
"\\'asp," at Hampton Roads, Va .. April 
23, 1927. .;,36.998 k.p.h.-q;.263 m.p.h. 

Speed for soo Kilometers (United States) 
-Lt. J. D. Barner, U.S.X.. Vought 
"Corsair," Pratt & \Vhitney "\Vasp," 4~5 
h.p., at Hampton Roads, April JO, 1927. 
"18.90 k.p.h.-1 36.0-'3 m.p.h. 

Speed for 1,ooo Kilometers (Germany)­
Geo. Juterbock, Junkers \\"-34. Bristol 
Jupiter, 4-'0 h.p., at Dcssau, l\!ay 1 I, 
'9-'7· 181.447 k.p.h.-11.:!.695 m.p.h. 

Speed for .;,,ooo Kilometers (Switzerland) 
-Hichard \Vagner and Geo. Zinsmaier, 
Dornier, ")!erkur" B)f\V 5oo-6oo h.p., 
at Altcnrheim, Au>:. to, 1927. '7-'·oo 
k.p.h.-1o6.875 m.p.h. 

Speed for 5,ooo Kilometers-(No Record). 

Duration-f,-ts. n. J, Connell and H. C. 
Rodd, ~:'\-to, " I_'ackarcl 6oo h.p. ea., ;:t 
San Drcgo, Caltf., Aug. t5·t6, 1927. 
20h. 45m . .jOS. 

Distance-L!s. B. J. Connell and H. C. 
Rodd, P:'\: r o, 2 l~ackard 6oo h.p. ea., 
at San Drcgo, Ca!tf,. Aug. I5·t6, 1927. 
2,525 kms.-r ,569 nules. 

Alt[tude--L~; Geo .. ~- Henderson, U.S.X., 
~ O';Jght, Corsatr, P~att. & \\'hitney 

\\ ~sp, 425 h.p., at \\ ashmgton, D. C., 
~\pnl 14, 1927. 6,i6o mcterS-2.:!,!78 
teet. 

Speed for roo Kilometers-Lt. S. \\'. Cal­
laway, U.S.X., Vought "Corsair," Pratt 
& \Vhitney·425 h.~. "\Vasp," at Hampton 
Roads, \·a., .-\pnl 23, '9-'7· 236.998 
k.p.h.-I.J7.26J m.p.h. 

Speed for 500 Kilometers-Lt. J. D. Bar­
ner, U.S.N., Vought "Corsair," Pratt & 
\Vhitney "\Yasp," 425 h.p., at Hampton 
Roads, Apnl 30, 1927. 218.go k.p.h.­
' J6.0-'3 m.p.h. 

Speed for r ,ooo Kilometers-Lt. N. J Con­
nell and S. H. Pope, Pl\-ro, 2 P~ckard 
6oo h.p. ea., at San Diego, Calif., July 
8, 1927. '4-'·74 k.p.h.-88.69 m.p.h. 

Speed for 2.ooo Kilomcters-Lt. B. J. Con. 
nell and H. C. Rodd, U.S.l\., PX-ro, 2 
Packard 6oo h.p. ea., at San Diego, C:tlif., 
Aug. r;-r6, I927. 126.567 k.p.h.-
78.664 m.p.h. 

Speed for 5,ooo Kilometers-(No Record). 

CLASS Cz-WITH PAY LOAD OF x,ooo KILOGRAMS 
(2,204.62 lbs.) 

RETURNII\G TO POINT OF DEP'ARTURE 
Duration (United States)-Lts. Zeus Sou· Duration-Lts. Zeus Seucek and Lisle J. 

cek and Lisle J. l\faxson, Navy, PN·!2• l\Iaxson, Navy PN-;2 .• 2 \Vr_ight R-t75o, 
2 \\Tright R·I7SO 525 h.p. ea., at Plula· 525 h.p. ea .. at I htladelphra, l\Iay 25 . 
delphia, l\Iay 25.26, 19.:8. I7h. ssm. 26, 1928. 17h. ssm. IJ.6s. 
IJ.6S. 

Distance (United States)-Lt. A. \V. Gor· 
ton and Chief Boatzwm, E. E. Reber, 
U.S.N., PN·I 2, ;, Pratt & \Vhitney 525 
h.p. ea., at Philadelphia, July I x-12, I928. 
2,I5o kms.-1,336 miles. 

Altitude (Germany)-Franz Kneer, Junk· 
ers \V-34, Rristol Jupiter VII, 420 h.p., 
at Dessau, Xov. 7, 1928. 6.389 meters-
20,96 I feet. 

Speed for xoo Kilometers (Germany)­
Richard \Vagner Dornier Superwal, DR· 
I42, 4 Gnome-Rhone·Jupiter 480 h.p. ea., 
Frederickshavn-Lindau, Jan. 20, 1928. 
209.546 k.p.h.-I3o.xos m.p.h. 

Distance-Lt. A. \V. Gorton and Chief 
Boatswn, E. E. Heber, U.S.N., PN-tz 
2 Pratt 11nd Whitney 525 h.p. ea. at 
Philadelphia, July II·I2, 1928. ; ISO 
kms.-x ,336 miles. ' 

Altitude-Lt. Arthur Gavin, U.S.N., PX­
x2, 2 Pratt & \Vhitney R-I69o, 525 h p 
ea., at Philadephia, June 27-28, 19;8: 
5,972 meters-I9,593 feet. 

Speed for too Kilometers-B. J. Connell 
and S. R. Pope, PN-to, 2 Packard 6oo 
h.p. ea., at San Diego, Calif., July 8, 
1927. 148.gz k.p.h.-gz.sJ m.p.h. 
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Speed for soo Kilometers (Italy)-A Pas­
saleva, Savoia Marchetti, S-62, Seaplane, 
soo h.p., Isotta Fraschini, at Sesto Ca­
Icnde (LacMajcur), Dec. 30, 19~6. 
190.637 k.p.h.-118.455 m.p.h. 

Speed for 1 ooo Kilometers (Germany)­
Richard \Vagner, Dornicr Superwal, DR-
142, 4 Gnome-Rhone-Jupiter, 480 h.p. ca., 
at Frederickshavn-Lindau, Feb. 2, 1928. 
177.279 k.p.h.-I 10.155 m.p.h. 

Speed for 2,ooo Kilometers (United States) 
Lt. A. \V. Gorton and Chief Boatswn 
E. E. Reber, U.S.N., 1'1\-I2, 2 Pratt & 
\\'hitney 525 h. p. ea., at Philadelphia, 
July 11, Iz, I928. I30.427 k.p.h.-
8!.043 m.p.h. 

Speed for s,ooo Kilomctcrs-(No Record). 

Spec<! for 
ncl and 
6oo h.p. 
8, '9~7-

<;oo Kilomctcrs-Lr. H. J. Lon· 
S. R. Pope, P1\-1o, 2 Packard 
ca., at San Diego, Calif., July 

qs.68 k.p.h.-90.5~ m.p.h. 

Speed for I,ooo Kilometers-Lis. B. J. 
Connell an<! S. R. Pope, PX-1o, 2 Pack­
ard 6oo h.p. ea., at San Diego, Calif., 
July 8, 1927. LF-74 k.p.h.-88.69 m.p.h. 

Speed for 2,ooo Kilometers-Lt. A. \\'. 
Gorton and Chief Boatswn E. E. Reher, 
U.S.!\., PN-12, 2 Pratt & \Vhitney s~_; 
h.p. ca., at Philadelphia, July 11·12, 1928. 
I 30.427 k.p.h.--8 1.043 m.p.h. 

Speed for s.ooo Kilomctcrs-(:\o Record). 

CLASS C2-WITH PAY LOAD OF 2,ooo KILOGRAMS 
(4,409.24 lbs.) 

RETURXI:\G TO POI:\T OF DEPARTURE 

Duration (United Statcs)-Lt. A. \V. Gor­
ton and Chief Jloatswn. E. E. Reber, 
U.S.N., PN-I2, 2 Pratt & \Vhitncy 525 
h.p. ca., at Philadelphia, July 11-12, 1928. 
I6h. 39m. 

Distance (United Statcs)--Lt. A. W. Gor­
ton and Chief lloatswn. E. E. Reber, 
U.S.!\., PN-12, 2 Pratt & \\7hitncy 525 
h.p. ea., at Philadelphia, July I I·I2, I928. 
2,150 kms.-1,336 miles. 

Altitude (Francc)-Lt. de Vaisseau, Paris, 
C.J\.1\LA., 2 Jupiter-Gnome 480 h.p. ca., 
at St. Raphael, August I8, 1927. 4,684 
mcterS-15,368 feet. · 

Speed for 100 Kilometers (Gcrmany)-Rich· 
ard \Vagncr, Dornier Superwal, DR-142, 
4 Gnome-Rhone-Jupiter 480 h.p. ca., 
Frederickshavn-Lindau, Jan. 20, 1928. 
209.546 k.p.h.-I30.105 m.p.h. 

Speed for ;oo Kilometers (Gcrmany)­
Richard \Vagncr, Dornicr Superwal DR-
142, 4 Gnome-Rhone-Jupitcr 480 h.p. ca., 
at Fredcrickshavn-Lindau, Feb. 2, 1928. 
179.4I6 k.p.h.-I I I .483 m.p.h. 

Speed for 1,ooo Kliometers (Gcrmany)­
Richard \Vagner, Dornier Superwal DR-
142, 4 Gnome·Rhone-Jupiter 480 h.p. ea., 
at Frcdericksha,·n-Lindau, Feb. 2, 1928. 
177.279 k.p.h.-1 10.155 m.p.h. 

Speed for 2,ooo Kilometers (United States) 
Lt. A. \V. Gorton and Chief Boatswn. 
E. E. Reber, U.S.N., PN-12, 2 Pratt & 
\Vhitney 525 h.p. ea., at Philaodclphia, 
July 11·12, I928. I30.427 k.p.h.-
81.043 m.p.h. 

Speed for s,ooo Kilomctcrs-(Xo Record). 

Duration-Lt. A. \\'. Gorton and Chief 
Jloatswn. E. E. Reber, U.S.!\., P:>i-12, 
2 Pratt & \\'hitney 525 h.p. ea., at Phila· 
delphia, July II-12, 1928. 16h. 39m. 

Distancc-Lt. A. \\'. Gorton and Chief 
Boatswn. E. E. Reher, U.S.!\., P:\'-1~, 
2 Pratt & \\7hitncy, s~s h.p. ea., at Phila­
delphia, July 11-12, 1928. 2,150 kms.­
I,336 miles. 

Altitude-Lt. Arthur Gavin, U.S.!\., PX· 
12, 2 Pratt & \\'hitney 5Z5 h.p. ea., at 
Philaclclphia, June z6, 1928. 4,702 me­
ters-! 5,426 feet. 

Speed for ,.oo Kilometcrs-Lt. n. J. Con­
nell and S. R. Pop<!, P:>i-1 o, 2 Packard 
6oo h.p. ea., at San Diego. Calif., July 
8, I927. I48.92 k.p.h.-9:0.53 m.p.h. 

Speed for 
nell and 
6oo h.p. 
8, I927. 

soc Kilometcrs-Lt. B. J. Con­
S. R. Pope, P:>i-10, 2 Packard 
ca., at San Diego, Calif., July 

145.68 k.p.h.-9o.s:o m.p.h. 

Speed for 1,ooo Kilomcte"-Lt. n. J. Con­
nell and S. R. Pope, P:>i- 1 o, 2 Packard 
6oo h.p. ca., at San Diego, Calif., July 
8, 1927. 142.74 k.p.h.-88.69 m.p.h. 

Speed for 2,ooo Kilometcrs-Lt. A. \Y. 
Gorton and Chief Boatswn. E. E. Reber, 
U.S.N., P.N'-12, 2 Pratt & \Vhitney 525 
h.p. ea., at Philadelphia, July II·I2, I928. 
130.427 k.p.h.-8I.04.l m.p.h. 

Speed for s,ooo Kilomcters-(No Record). 

CLASS C2-WITH PAY LOAD OF 4,ooo KILOGRAMS 
(8,8r8 lbs.) 

RETURNING TO POINT OF DEPARTURE 

Duration (Germany)- Richard Wagner, 
Dornier Superwal DR-142, 4 Gnome· 
Rbone-Jupiter 480 h.p. ea., at Fredericks­
havn-Lindau, Feb. s. 1928. 6h. 1m. s6s. 

Distance (Germany) -Richard Wagner, 
Dornier Superwal DR-142, 4 Gnome­
Rhone-Jupitcr 480 h.p. ea., at Fredericks­
havn-Lindau, Feb. s, I928. I,ooo.J6o 
k.p.h.-62I.468 m.p.h. 

Duration-(No Record). 

Distancc-(No Record). 
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Altitude (Germany) -Richard \\"agner, "\ltitude-(Xo Record). 
Dornier Superwal, 4 Gnome-Rhone·Jupi· 
ter 480 h.p. ea.. at Frederickshavn· 
Lindau. Jan. 23, 19~8. 2,845 meters--
9.334 feet. 
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Speed for 100 Kilometers (Germany)- Speed for 100 Kilometers-(Xo Record). 
Richard \Vagner, Dornier Superwal, DR· 
142, 4 Gnome-Rhone·Jupiter 480 h.p. ea., 
at Fredericksh\"an-Lindau, Jan. 20, 1928. 
209.546 k.p.h.-130.105 m.p.h. 

Speed for soo Kilometers (Germany)- Speed for 500 Kilometers-(Xo Record). 
Richard \V'agner, Dornier Superwal DR­
I-!~. 4 Gnome-Rhone-Jupiter 480 h.p. ea., 
at Fredericksha\"ll·Lindau, Feb. 2, 1928. 
179.416 k.p.h.-111.483 m.p.h. 

Speed for 1,ooo Kilometers (Germany)- Speed for 1,ooo Kilometers-(Xo Record). 
Richard \Vagner, Dornier Superwal DR-
142, 4 Gnome-Rhone·Jupiter 480 h.p. ea., 
at Frederickshavn-Lindau, Feb, 2, 1928. 
177.~79 k.p.h.-110.155 m.p.h. 

CLASS C2-SEAPLANES 
GREATEST PAY LOAD CARRIED TO AN ALTITUDE OF 

2,ooo METERS (6,6sx.7 ft.) 
Germany-Richard \Vagner. Dornier Su- Lts. Jl. J. Connell and H. C. Rodd, U.S.X., 

perwal, 4_ Gnome-Rhone-Jupiter, 480 h.p. P~-10, 2 _Packard 6oo h.p. ea., at San 
ea., at. Fredericksha\"n, Jan. 23, 19~8. Dtego, Cahf., Aug. 18, 1927. 3,504 kilo-
4,037 ktlograms-8,900 lbs. grams-7,7-"6 lbs. 
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AERIAL 
SERVICE 

AND 
FLYING 

SCHOOLS 

COASTAL AIRWAYS, INC. 
45 West 45th St., New York City 

S eaplane Base-Flushin g Bay 
Operators: New York to Alban y 

Service 
Terminal: Pier 32, North River 

Sight-Seein g S ervice 
Charter VI/ ork 

Seaplanes and Flyin g Boats ·only 

CURTISS FLYING SERVICE, 
INC., Garden City, N. Y. Oldest 
flying organization in world. Fields 
principal cities. Transport, photog­
raphy, pleasure, instruction, sales, 
service. C. S . "Casey" Jones, Pres.; 
G. S. Ireland, E. 0. McDonnell, 
C. A. Elliot, H. C. Ferguson, E. L. 
Fries, Vice Pres. 

THE EMBRY -RIDDLE FLYING 
SCHOOL, Lunken Airport, Cincin­
nati, Ohio. Ground-Primary-Ad­
vanced Courses. Training in Waco 
OXs's and Whirlwinds. Fairchilds 
and Monocoupes. Capt. Wright 
Vermilya, Director; W. H. Cunyus, 
Ground School Instructor; S. H. 
Sharp, Chief Flying Instructor. 

LUDINGTON PHILADELPHIA 
FLYING SERVICE, INC., Phila­
delphia Airport, So. Phila. Opera­
tors Philadelphia Airport. Waco 
and Fairchild Distributors. In­
s truction and Taxi Service. C. T. 
Ludington, Pres. and Treas.; R. S. 
Saltus, Jr., Vice Pres.; R. P. Hewitt, 
Gen. Mgr. 

PARKS AIR COLLEGE, INC., 
Parks Airport, East St. Louis, Ill. 
St. Louis office, 210 Missouri Build­
ing. Complete primary and ad­
vanced flying courses. Complete 
ground school courses. Complete 
mechanical school courses. H. P. 
Mammen, Pres.; Oliver L. Parks, 
Vice Pres. 
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SEAPLANE AND AMPHIBIAN 
FLYING SCHOOL CORPORA­
TION, 730 Fifth Ave nu e, Ne w Y ork. 
l~ lyin g School Di v is ion, Am e ri ca n 
Ae ronautical Corpora tion. Savoia­
March etti Flying Boa ts: S-s6--3-
passen ge r, S-62-7-passe nge r A m 
phibian Biplanes; S-55- 12-pa s e n­
ge r Flyin g Boat Monoplan e. 

U.S. AIR EXPRESS COMPANY, 
INC., 730 Fifth Ave nu e, Ne w Y odc. 
Transportation Divi ion, Am e ri can 
A eronau tical Corporation. Savoia­
Tvl a rchetti Flyin g Boa ts : S-56--3-
passen ge r, S-62-7-pass enge r A m­
phibian Biplanes; S-ss-rz-passe n­
ger Flying Boa t Monoplane. 

AIRCRAFT 
MANUFACTURERS 

ACME AIRCRAFT CORPORA­
TION, Rockford, Illinois. 

Acme Monoplanes, Two and Three 
Place Open Land and Sea 

Planes, Folding Win gs 
H. G. Tufty, Chief Eng.; A.]. Zim­

mermann, Sales Mgr. 
Cable Address: Acmeairco. 

THE ADVANCE AIRCRAFT 
COMPANY, Troy, Ohio. Manu­
factlll'ers of WACO Ait·planes. 
Winner of 1928 National Air Tour, 
Transcontinental Race (Whirlwind 
Class), Sweepstakes Prize Interna­
tional Race. Clayton ]. Brukner, 
Pres.; L. N. Brutus, V. P.; R. E. 
Lees, Mgr. Sales and Advertising. 

AERIAL SERVICE CORP., Ham­
mondsport, N.Y. Mfrs. of Mercury 
Aircraft. Contractors to U.S. Govt. 
Designers and builders commercial 
aircraft. H. Kleckler, Pres. ; W. C. 
Chadeayne, Vice Pres.; H. Y. Rose, 
Secy. and Treas.; J. F. Meade, Gen. 
Mgr.; H. C. Mummert, Ch. Eng. 
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AEROMARINE KLEMM COR­
PORATION. .N.Y. Office: Para­
mount Bldg., 44th and Broadway. 
Factory: Keyport, .N. ]. Aeromarine 
Klemm Airplanes and Salmson 40 
H. P., 9 cyl. radial aircooled engines. 
Inglis l\1. Uppercu, Pres.; \.Ym. H. 
Douglas, V. P. and G. M.; James 
\Vright, Treas.; John German. Secy. 

ALEXANDER AIRCRAFT COM­
PANY, Division of Alexander In­
dustries, Inc., Colorado Springs, 
Colo. Alexander Eaglerock Air­
planes, Commercial Type; Biplanes 
and l\.fonoplanes. ]. Don Alexan­
der, Pres.; D. M. Alexander, Vice 
Pres.; ]. A. Mclnaney, Vice Pres. 
in charge of sales. 

ALLIANCE AIRCRAFT CORPO­
RATION, Webb St., Alliance, 0. 

Hess "Warrior" Engines 
"Argo" Airplanes 

"A Unified Product'' 
W. E. Trump, Pres.; A. \V. Hess, 

Vice Pres. and Gen. i\igr.; T. D. 
Russell, Secy.-Treas.; G. T. 

\Vaite, Chief Engineer 

AMERICAN AERONAUTICAL 
CORPORATION, 730 Fifth Ave., 
New York. E. Bossi, Pres.; Paul G. 
Zimmermann, Vice Pres.; A. Kap­
teyn, Secy. and Treas. Mfrs. for 
North America of Savoia-Marchetti 
Flying Boats: S-56-3-pass., S-62-
7-pass. Amphibian Biplanes; S-ss-
12-pass. Flying Boat Monoplane. 

AMERICAN EAGLE AIRCRAFT 
CORPORATION, Kansas City, 
Kan. Bldrs. complete line aircraft 
from 2-place folding-wing Biplane 
nt $1895 to a 2-motored 6-place Cabin 
Monoplane priced at $r8,8gs. Featur­
ing a 3-place Biplane and 4-place 
Cabin Monoplane. E. E. Porterfield, 
Jr., Pres.; D. H. Hollowell, Sales Mgr. 

BUHL AIRCRAFT COMPANY 
Marysville, Mich. 
L. D. Buhl, Pres. 

A. H. Buhl, Vice Pres. 
Herbert Hughes, Vice Pres. and 

Gen. Mgr. 

CESSNA AIRCRAFT COMPANY 
\Vichita, Kan. 

Clyde V. Cessna, Pres. and Chief 
Eng. 

Henry ]. Allen, Vice Pres. 
James P. Verts, Secy. 

vV. B. Harrison, Treas. 
Howard F. \.Yehrle, Gen. I\Igr. 

COMMAND-AIRE, INC., Little 
Rock, Ark. Manufacturers 3-place 
open Biplane. Complete Air Col­
lege. North American Distributors 
Phylax Airplane Automatic Fire 
Extinguishers. R. B. Snowden, 
Jr., Pres.; Major J. Carroll Cone, 
Sales :Mgr.; Albert Voellmecke, 
Chief Eng. 

CONSOLIDATED AIRCRAFT 
CORPORATION, Buffalo, N. Y. 
Contrs. to U. S. Gov. i\Ifrs. Army 
and Navy training planes; makers 
PT-r, PT-3A, NY-I, NY-2, 0-I7 and 
XPY-I. R.H. Fleet, Pres.-Gen Mgr.; 
G. Newman, V. P. and Fact. Mgr.; 
L. D. Bell, Gen. Sales Mgr.; R. P. 
Whitman, Asst. Gen. Sales Mgr. 

CUNNINGHAM-HALL AIR­
CRAFT CORPORATION 

13 Canal Street, Rochester, N. Y. 
Manufacturers of Airplanes 

F. E. Cunningham, Pres.; J. C. 
Dryer, R. F. Hall. Vice Pres.; 

]. W. Fulreader, Treas.; W. 
R. R. Winans, Secy. 

CURTISS AEROPLANE AND 
MOTOR COMPANY, INC., Gar­
den City, N. Y. Factories: Garden 
City and Buffalo, N. Y. Designers 
and mfrs. military and com'! Air­
planes, Seaplanes, Engines, Propel­
lers, Accessories. C. M. Keys, Pres.; 
F. H. Russell, C. R. Keys, L. Ken­
nedy, V. P.; ]. A. B. Smith, S. Treas. 

G. ELIAS & BRO., INC. 
Buffalo, N. Y. 

Designers and manufacturers of all 
types of Military and Commercial 
Airplanes, Spare Parts, Acces-
sories, and Aircraft Armament. 

Factory and general office: 
Buffalo, N. Y. 
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FAIRCHILD AVIATION CORP., 
Farmingdale, N. Y. Subsidiaries: 
Fairchild Airplane Manufacturing 
Corp., monoplanes and engines; 
Fair chi 1 d Aerial Camera Corp., 
aerial photographic equipment ; 
Fairchild Aerial Surveys, a e r i a I 
mapping and surveys. Boston, Dal­
las, Los Angeles, San Francisco. 

FOKKER AIRCRAFT CORPO­
RATION OF AMERICA. Mfrs. 
Airplanes, Seaplanes, Amphibians. 
]. A. Talbot, Chm. Bd.; H. M. Han­
shue, Pres. and Gen. Mgr.; H. A. 
Reed, Secy. and Treas.; G. F. Lewis, 
Asst. Secy. Office: New York. Fac­
tories: Hasbrouck Heights, N. ]., 
Wheeling, W. Va. 

GENERAL AIRPLANES COR­
PORATION 

550 Abbott Road, Buffalo, N. Y. 
Manufacturers of satisfactory 

aircraft. 
G. MacLean Gardner, Vice Pres., 

in charge of manufacturing 
A. Francis Arcier, Vice Pres., 

in charge of engineering 

GREAT LAKES AIRCRAFT 
CORPORATION 

168oo St. Clair Ave., Cleveland, 0. 
Military and Commercial Airplanes, 
Seaplane Floats-Duralumin Parts. 
William Robert Wilson, Chmn. of 
Board; Charles F. Van Sicklen, 
V. P. and Director of Sales; Rich­
ard Hunter, Director of Advg. 

HALL-ALUMINUM AIRCRAFT 
CORPORATION 

2050 Elmwood Ave., Buffalo, N. Y. 
Manufacturers of All Metal Air­

planes, Seaplanes, and 
Airplane Parts 

Charles Ward Hall, Pres.; Archi­
bald M. Hall, Vice Pres.; Charles 

F. Pape, Secy. and Treas. 

HAMILTON METALPLANE 
COMPANY 

530 Park Street, Milwaukee, Wis. 
Division of Boeing Airplane Co. 

Manufacturers of four, six and eight 
passenger all-metal Cabin 

Monoplanes and Seaplanes 

IRELAND AIRCRAFT, INC. 
:\Ianufacturers of Amphibians and 

Flying Boats 
Garden City, L. I., N. Y. 

KEYSTONE AIRCRAFT 
CORPORATION 

Bristol, Pa. 
1\.filitary Bombers 

Commercial Trimotored Airplanes 
Amphibian Aircraft 

Edgar N. Gott, Pres. 
C. Talbot Porter, Chief Eng. 

THE KNOLL AIRCRAFT 
CORPORATION 

Wichita, Kan. 
Aircraft Manufacturers 

JOSEPH KREUTZER 
CORPORATION 
Aircraft Division 

General Offices, r8or S. Hope St., 
Los Angeles, Calif. 

Manufacturers of 
Kreutzer Tri-Motor Planes 

Joseph Kreutzer, Pres. and Gen. 
Mgr. 

KUCHER AIRPLANE 
CORPORATION 

10 W. r7oth Street, New York City 
Commercial Airplanes 

Consulting Aeronautical Engineers 
Andrew A. Kucher, Pres. 

H. R. Van Deventer, Vice Pres. 

LOCKHEED AIRCRAFT CO. 
Mfrs. Lockheed Whirlwind Vega 
Monoplanes, Lockheed Wasp Vega 
Monoplanes, Air Express Models. 
General Office, Factory, Burbank, 
Calif. F. E. Keeler, Pres.; B. S. 
Hunter, Exec. V. P.; A. H. Long­
head, V. P.; W. Collins, Secy. 
Treas.; S. C. Breder, Dir. Sales. 
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LOENING AERONAUTICAL 
ENGINEERING CORPORA­
TION, 31.st Street and East 

River, Xcw York City 
Division of Kevstone Aircraft Cor­

poration. Ainphibian Aircraft, 
Commercial and ).lilitarv 

Edgar X. Gott, Pres.; Albert P. 
Loening, Vice Pres. 

MAHONEY-RYAN AIRCRAFT 
CORPORATION 

:\nglum, St. Louis Co., Mo. 
Builders of R~·an Broug-hams 

Sisterships to the "Spirit of St. Louis" 
Six place;.woH.P. \VhirlwindEngine 
John C. Nulsen, V. P. and Gen. "Mgr. 

B. D. Adams, Asst. Sales :1\Igr. 
in charge of Advertising 

M'OTH AIRCRAFT 
CORPORATION 

Graybar Building, )iew York 
Factory at Lowell, :1\-Iass. 

D. H. Gipsy :Moth Airplane 
''The light car of the air" 

:\linton M. \Varren, Pres. 
Earl L. House, Vice Pres. 

Frank M. Smith, Vice Pres. 

NEW STANDARD AIRCRAFT 
CORP., Paterson, N. J. 

Builders of New Standard s-place 
Passenger and :Mail Planes 

Open section duraluminum fuselages 
Charles Healy Day. designer and 

chief engineer 
Owners and operators of 

New Standard Flying Service, Inc. 

PARKS AIRCRAFT, INC. 
Parks Airport, East St. Louis, Ill. 

St. Louis office, 210 Missouri 
Building 

High wing Monoplanes; Biplanes 
H. P. l\Iammen, Pres. 

Oliver L. Parks, Vice Pres. 

SPARTAN AIRCRAFT 
COMPANY 

Tulsa, Okla. 
Willis C. Brown, Pres. 

John L. Hill, Vice Pres. 
J. F. Lanier, Secy. and Treas. 

SWIFT AIRCRAFT 
CORPORATION 

).Ianufacturers of DeLuxe Two­
Place Sport Biplanes and Two­

Place Training Biplanes 
:\. ]. Edwards, General Manager, 

\Vichita, Kan. 

THOMAS-MORSE AIRCRAFT 
CORPORATION 

Ithaca, N. Y. 
Designers and manufacturers of 

All-metal Aircraft 
Contractors to the United States 

Government 

TRAVEL AIR COMPANY 
Travel Air Field, ·wichita, Kan. 

~Ianufacturers of Travel Air Planes 
Seven types of open cock-
pit 3-place Biplanes and 
two types of Cabin Mono­
planes 4 and 6-place 

\.Yalter H. Beech, Pres. 

CHANCE VOUGHT CORPORA­
TION, Long Island City, N. Y. 
Designers and mfrs. of Observation, 
Attack and Sport Convertible Land 
and Seaplanes and Amphibians. 
Chance M. Vought, Pres.; Elwood 
H. Herbig, Vice Pres.; J os. F. 
).fcCarthy, Secy.-Treas. Division of 
United Aircraft & Transport Corp. 

WHITTELSEY MANUFACTUR-
ING COMPANY (Formerly 

Whittelsey Body Company) 
General Offices and Plant 

Bridgeport, Conn. 
"Avro Avian" 

Manufactured under royalty rights as 
"vVhittelsey Avian" 

Sport and Training Plane 
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AIRPORT AND 
HANGAR 

CONSTRUCTORS­
ENGINEERS­
EQUIPMENT 

MANUFACTURERS 

A. G. A. COMPANY, builde rs of 
AGA Avia tion L ig hthou ses , F las h­
ing R outing Beaco ns, Av ia tion 
F ield Limitation Beaco ns , Av ia tion 
F ie ld Floodli g hts a nd s imil a r 
eq ui p m ent. P la nt a nd la borato ri es, 
E li zabeth, N. ]. New Yo rk office, 
G I·aybar B uildin g, 420 Lexin g ton 
Ave nue. 

AIRPORT DEVELOPMENT & 
CONSTRUCTION CO., INC. 

1620 Mitten Building, Philadelphia. 
, A irport plannin g and con s truct ion. 

S it e selection, layout, des ig n, g rad­
ing, drainage, surfacin g, li ghting, 
equipping. Han gar, shop, and airport 
building design and construction. R. 
E. Lenton, Pres.; C. W. Glose, V. P. 

AMERICAN AIRPORTS 
CORPORATION 
of New En gland 

8os Statler Buildin g , Boston, Mass. 
Airport Development 

and Managen1 ent 
Robert A. Warren, Pres. 

AMERICAN NEON LIGHT 
CORP. 

625 Six th Ave., N e w York City 
Airport Beacon Division 

Neon Beacons 
Directional and Identification Signs 

Otto B. Shulhof, Pres. 

THE AUSTIN COMPANY, r610o 
Euclid Ave., Cleveland, 0. Airport 
Engnrs. ; Bldrs.; Airport Site Selec­
tion, Surveys; Reports; Layout, de­
sign; construction complete airports 
(including han gars, administration, 
shops, etc.), also factory. W. ]. Aus­
tin, Pres.; G. A. Bryant, Jr., V. P.; 
W. E. Arthur, Mgr. Airport Div. 

B. B. T. CORP. OF AMERICA 
A tl a ntic Buildin g, P hil adelphi a, P a. 
La ndin g and H a nga r Floodli g hts ; 

F las hin g Beacons, Bounda ry , 
Obstacle, A pproac h L ights 
C. T. Ludin gton, P res . 
R. G. Kell ett, V ice Pres. 
W. Wallace K elle tt, Secy. 
W. G. Treib e r, Sales M g r. 

BLACK & BIGELOW, INC., 551 
F ifth Ave., New York. A ir Tra ns­
port E ng inee rs, A rc hit ects , Account­
ants. Invest iga tions for in ves to rs ; 
o pe ratin g cost es tima tes; se lec tion, 

des ig n, airport s a nd build­
i~ gs ; s up ~ rvi s ion coi; s tru c­
tiOn; audits; app rai sa l s; 
airplane a nd e n g ine t es tin g. 

CROUSE-HINDS COMPANY 
Syracuse, N. Y. 

Complete 
Lighting Equipment 

for 
Airports and Airways 

Complete information will be 
furnished upon request 

GARRISON FIRE DETECTING 
SYSTEM, INC., 307 Fifth Ave., 
New York City. 904 American Build­
in g , Baltimore, Md. Automatic F ire 
Alarm Equipment for Han g ars, 
Shops, Store Rooms, Administra­
tion Buildings, etc. Fire Detectin g 
Wire-the only supervised Thermo­
stat. 

GENERAL ELECTRIC CO. 
Schenectady, N . Y. 

Offices and distributors in principal 
cities 

Manufacturers of complete airport 
and airway lighting equip­

ment, superchargers, engine 
testing equipment, elec-

trical accessories 

INTERFLASH SIGNAL CORPO­
RATION, 120 Broadway, N. Y. C. 
Plant 361 Plane St., Newark, N. J. 
Mfrs. of Aids to Navigation, Avia-

tion Beacons and Traffic 
Signal Equipment 

W. G. Hamilton, Pres.; A. V. Con­
over, Vice Pres.; T. W. Sprague, 

Secy; C. H. Marwig, Treas. 
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WALTER KIDDE & COMPANY, 
INC. 

1 4G Ced a r tree t, New Yo rk 
Manufactu rers of Lux F lotation 
E quipments a nd the Lux: ystem of 
F ire Ext in g ui sh in g in Po rtable and 
Pe rmane ntl y P iped nit for Pro­
tect ion of \irplan es, Han gars and 

A irport 

THE PYLE-NATIONAL COM­
PANY, 1334 l ·o. Kestne r . ve., hi ­
cage. .\ir Transpo rtation Depart­
m e nt. A irc raft . A irpo r t and ir­
way Li g h tin g Equ ipment and c­
cesso ri es . R. . V il as, P res. ; J. Vlill 
John s on, Sr. ice Pres.; J. .. Amos, 
)~ i ce Pres.; E. A . Sipp, .If g r. \ir 
I ra ns. 

H. H. ROBERTSON CO. 
G ra nt B uildin g 
P it t sburg h, Pa. 

H.o b e r tso n Protected Metal 
H a nga rs . 

H.obert s on Skyli g hts a nd Sash 
Robertson Ventilation System 

Offices in P rincipal Citi es 

THE SPERRY GYROSCOPE 
COMPANY 

Brookly n, N. Y. 
~-· ::.s.,. Mfrs. of Airpo rt 

{/.fill II~ and A irway 
~ ~ Lig:hting 

" Equ1pment 
B ran ch in London 

Age nts in principal count ries 

WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO., East 
P itt sbur g h, Pa. L ig ht a nd powe r 
pl a nt s, in s trum ents, l'vfic a r ta propel­

fw\ 
~ 

le rs, pulleys, a nd fa ir­
l ea d s, floodli g htin g 
equ ipm e nt, r eflector s 
and complete airport 
li g hting. 

WESTINGHOUSE LAMP 
COMPANY 

ISO B roadway, New Yo rk C ity 
Incandescent lamps for A irpla ne, 

Airway and A irport Li g hting 
En g inee rin g service 

A. E. Allen, Vice Pres. and Gen. 
M g r.; S. G. Hibben, Mgr. 

Com'c'l Eng. Dept. 

AIRSHIPS 

AIRCRAFT DEVELOPMENT 
CORPORATION 

D elray tat ion, Detroit, ficb. 
M ta lc la d D iri g ible Ai rs hips, A ir­

s hi p l\tioorin g Towers , 
A ll-meta l Amphibia ns 

Harold H. Emmons, Pres. 
a rl B. Frit s che, V ice P res. 

E d \vard J. Hill, Works Mgr. 

AIRSHIPS INCORPORATED 
Ham monds port, N. Y. 

Manufacturer s a nd des ig ner s of all 
.t ·pes of li g hte r-tha n-air c raft and 
ac e so rie s, "AIRA FTS" an d flota­
t ion gear. 

J. La n in g Callan , P res . ; Beck­
wit h Havens, Vice P res . and Treas.; 
J ames F. Boyle, Sccy. 

THE GOODYEAR TIRE & RUB­
BER CO., INC., and GOODYEAR­
ZEPPELIN CORP., Ak ron, 0 . ; 
n1.frs . a ll ty pes li g ht er-than-air craft ; 
r ig id , semi-rigid, and noi1-ri g id ait·­
ships, sp heri cal a nd kit e balloons , 
a irp la ne tires a nd tubes, etc. Pres., 
P . VI/. Litchfield; Vice Pres ., C. F. 
Sto n e ; Aero M g r. , W. C. Youn g. 

AIR 
TRANSPORT 
OPERATORS 

THE EMBRY -RIDDLE COM­
PANY, Lunken A irport, C incinnati, 
0 ., CAM 24. Cincinnati-Indianap­
oli s -C hi ca g o . Di s tributors: Waco­
Fai r child-Monocoupe. Aerial Pho­
to g raphy-Taxi. Embry-Riddle Fly­
in g School. T . Hi gbee Embry, 
Pres.; J. P. Riddle, Gen. Mgr. 
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NATIONAL AIR TRANSPORT, 
INC., 5936 So. Cice ro Ave. , Chi­
cago, Ill. Operators of Contrac t Air 
Mail Route No. 3 b et wee n Chica go 
and Dallas, T ex ., and Contrac t A it· 
Mail Rout e No. 17 be tween Chicago 
and New York. Carriers of Air 
:Mail, A ir Expres s and Air Pas sen­
ge rs . 

PAN AMERICAN AIRWAYS, 
INC., Operating Company for 
AVIATION CORP. OF THE 
AMERICAS. Operatin g air mail, 
passen ge t· transport syste m ovet· 
F.A.M. Routes 4, 5, 6 and 7, Miami, 
Nassau, Havana and the W es t In­
dies and, via Central America, to 
P anama Canal Zone. 

PITCAIRN AVIATION, INC., 
r828 Land Title Bldg., Philadelphia, 
Pa. Air mail operation: N. Y.-At­
la nta; Atlanta-Miami routes. Com­
mercial flying; passeng er carrying, 
instruction, etc. Factory at Bryn 
Athyn, Pa.; Pitcairn flying field on 
Doylestown Pike, above W iII ow 
Grove, Pa. Harold F. Pitcairn, Pres. 

T-A-T COMPANIES, Gen. offices 
Fort Worth, Tex. Texas Air 
Transport, Inc. Contractor CAM 
Routes 21-22. T-A-T flying service. 
Daily passenge r service to 15 .Texas 
cities. T-A-T flying school. T exas 
Aeromotive Service, Inc. State­
wide repair and maintenance serv­
ice. 

TRANSCONTINENTAL AIR 
TRANSPORT, INC. 

39 Broadway, New York City 
Carlton Hotel, Washington, D. C. 

C. M. Keys, Pres. 
Paul Henderson, Vice Pres. 
Henry G. Hotchkiss, Secy. 

J. A. B. Smith, Treas. 

UNIVERSAL AVIATION CORP., 
Baker Building, Minneapolis; Boat­
mens' Bank Bldg., St. Louis. Louis 
H. Piper, Pres.; Col. Halsey Dun­
woody, Exec. V. P.; George Schier­
berg, Treas. Divisions: Continental 
Air Lines, Inc.; Northern Air Lines, 
Inc.; Robertson Aircraft Corp.; 
Universal Flying Schools. 

DEALERS 
AND 

EXPORTERS 

AIR ASSOCIATES INCORPOR­
ATED, offic es 535 5th Ave. , N.Y. C. 
Sa les a nd se rvice s tations a t Curti ss 
F ie ld, L. I.; Chica go a nd Newa rk 
Municipal airports. Distributors 
LOCKHEED VEGA and A VRO 
AVI AN. WRIG HT pa rt s and serv­
ice. A ircraft supplies and accessor­
ies . Aviation tick et office. 

AMERICAN AERONAUTICAL 
SALES CORP., 730 Fifth Ave., 
New York. Sales divi sion, A m e ri­
can Aeronautical Co rp. Savoia­
Marchetti Flying Boats: S-56, 3-
pass : Amphibian B iplan e ; S-62, 7-
pass. Amphibian Biplane; S-55, r2-
pass. Double Hull Flying Boat 
Monoplane. 

CURTISS AEROPLANE EX­
PORT CORP., Garden City, L. I., 
N. Y. Sales distributors of air­
planes, motors, and all types aero­
nautical equipment for all forei g n 
countries. C. W. Webster, Pres.; 
T. A. Morg an, F. H . Russell, P. A. 
Hewlett, Vice Pres.; J. A. B. Smith, 
S ecy.-Treas. 

SCHLEE-BROCK AIRCRAFT 
CORP., 2007-8 Fisher B ld g. , D e­
troit, Mich. Distributors of LOCK­
HEED VEGA airplanes. Air taxi 
and sight-seein g service. E. F. 
Schlee, Pres.; A. G. Schlee, Vice 
Pres. and Gen. Mgr.; W. S. Brock, 
Chief Pilot and Mgr. Field Opera­
tions; Dwight Davis, Asst. to Pres. 

Shipping Corporation 
BARR Export 

Freight Forwarders 
Freight Insurance 
Boxing Specialists 

Correspondence Solicited 
25 Beaver St. New York 
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DOPES 
AND 

LACQUERS, 
PAINTS, 

ETC. 

BERRY BROTHERS, INC. 
Detroit, Mich. 

Complete line of aircraft finishes, 
including: 

Lionoil, Aircraft Berryloid, 
Berryspar 

Dopes, Enamels and Varnishes 
Thomas B. Colby 

Mgr. Aviation Dept. 

E. I. DU PONT DE NEMOURS 
& co. 

Parlin, ~. ]. 
Dopes and Lacquers 
Paints and Varnishes 

Aviation Sales 

TIT A NINE INC. 
Union, Union County, ~- ]. 

Aircraft Dopes-Clear or 
Pigmented-~itrated or Acetate 

Titwo 
All Purpose Dope Lacquers 

Wing and ?\.fetal 
E. G. Davis, Pres. 

\Vm. A. Bagley, Sales 1Igr. 

VALENTINE & COMPANY 
386 4th Ave., New York, N. Y. 

Airplane Nitro-Valspar 
The Valentine All Lacquer System 

for airplanes 
Langdon B. Valentine, Vice Pres. 

A. I. Boyer, Jr., Special 
Representative 

ELECTRICAL 
EQUIPMENT 

THE ELECTRIC STORAGE 
BATTERY CO 

Philadelphia, Pa. 
:\Ifrs. Storage Batteries for 

Airplane Lighting, Radio, 
Engine Cranking, 

Ignition, Photography, etc. 
John R. Williams, Pres. 

H. B. Gay, Vice Pres. 

THE LEECE NEVILLE 
COMPANY 

5363 Hamilton Ave., Cleveland, 0. 
Manufacturers of 

Voltage Regulated Generators 
for use on 

Airplanes in all classes 
of service 

Information furnished on request. 

~ 
Lighting and Ignition Cable; Pack­
ard Lac-kard High Tension Cable; 
Radio Shielded Cable and Harnesses 

THE PACKARD ELECTRIC 
COMPANY 

\Varren, Ohio 

SCINTILLIA MAGNETO CO., 
INC., Sidney, N.Y. 

Manufacturers of Scintillia Air-
craft Magnetos 

W. l\I. Flook, Pres.; H. Hanni, Vice 
Pres.; T. Z. Fagan, Vice Pres.; G. 
E. Steiner, Secy. and Treas.; \V. ]. 
Spengler, Ch. Eng.; A. Egli, Prod. 
Mgr.; C. P. DeWitt, P. A. 

SPLITDORF -BETHLEHEM' 
ELECTRICAL CO. 

392 High St., Newark, N. ]. 
Magnetos Generators 

Spark Plugs 
Chas. Edison, Pres. 

L. W. McChesney, Vice Pres. 
and Gen. Mgr. 
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FABRICS 

E. I. DU PONT DE NEMOURS 
& co. 

N ewburg h, N. Y . 
DU P ONT F ABRIKO ID 

for Uphol s tery 
N emoursa A irplane F a brics 

for Int erior Trims 

THE RUSSELL MFG. CO. 
Sales and En g inee rin g O ffic e 

349 Broadway, N . Y. C. 
Factory: Middl etown, Conn. 

Textile P roducts 
Elastic-Non-Elastics-Asb es tos 
T. MacDonoug h Ru sse ll, P res. 

W . C. Fisher, G en . Mgr. 
F. A . Thompson, A e ro . Sal es M g r. 

E. S. TWINING & COMPANY 
3 2 0 Broadway, N ew York City 

Flightex Fabric and Tapes 
Grade "A" Fli g htex Fabric 

Pink ed Ed ge and Sea m ed 
Reinforcing Tap es in a ll sizes 

for immediate d elivery 

FLOAT 
AND 

HULL 
MANUFACTURERS 

BREWSTER & CO., INC. 
Queensboro Brid ge Plaza 
Long Island City, N. Y. 

Designers 
and manufacturers of 

Pontoon s 
Flying Boat Hulls 

and Parts for Aircraft 

EDO AIRCRAFT CORPORA­
TION, 6zo z nd St., Coll ege Point , 
L. I., N. Y . M frs. of Standardized 
A ll- Me tal S eap lane F loat Installa­
tions. Earl D. O s born, Pres. ; 
George B. P os t, Vice Pres .; K e n­
ne th D . Vo s le r, Se cy. -Treas. and 
Factory Supt.; B. V. Ko rv in­
K roukovsky, Chief Eng. 

LUDINGTON AIRCRAFT, INC. 
P hil adelphia A irport, So. Phil a. 

A ll t y pes of R epa ir and Manufac­
turin g. A irpl a ne part s and suppli es 
m ade to sp ecifications. 

Hy dro ( Boat) Division 
C. T. Luding ton, P res. 
R. P . H ew itt, Vic e P res. 
R. P. P hillip s, Mgr. 

FUELS 
AND . 

LUBRICANTS 

GULF REFINING COMPANY 
No-Nox Motor Fue l 

Gulfpride Oil 

HARTOL REFINING CORP. 
r I7 Liberty St., N . Y. 
Hartol Aviation Oils 

Custom-Made Lubrication 
for 

Aircraft Motors 
Water and Air Cooled T y pes 

KENDALL REFINING CO. 
Bradford, Pa. 

Kendall Penzbest Motor Oils 
Kendall Rocker Arm Lubricant 

Otto Koch, Pres. 
H. H. Greene, Vice Pres. 

I. H. Shea rer, Treas. 
M. C. "Bob" Loutt, M g r. 

Aviation Division 
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STANDARD OIL COMPANY 
(Indiana) 

910 S. Mich. Ave., Chicago, Ill. 
Fuel and Lubricants; Stano lind 
Aviation Gasoline; Stanolind Aero 
Oil; Superla Aero Oil. R. W. 
Stewart, Chair. of Bd.; Allan Jack­
son, Vice Pres.; Amos Ball, Gen. 
).fgr., Sales. 

STANDARD OIL COMPANY 
OF NEW JERSEY 

26 Broadway, New York, N.Y. 
L;\' "STANDARD" 

STANDARD AVIATION '-.J7 GASOLINE 
- and OILS 

C. G. Sheffield, Vice Pres., Director 
oi Sales, Standard Oil Co. of N. J. 

STANDARD OIL COMPANY 
OF NEW YORK 

26 Broadway, New York,~. Y. 
Socony Aviation Gasoline 

Socony Aircraft Oil 

TEXAS PACIFIC COAL & OIL 
COMPANY 

Refinery and General Offices 
Fort \Vorth, Texas 

Division Offices 
New York_:_St. Louis-Los Angeles 
TP Aero 1\Iotor Lubricating Oil 

T P Rocker Arm Lubricant 

VACUUM OIL COMPANY 
6r Broadw·ay, New York City 

:Manufacturers of 
the famous 

GARGOYLE 
:MOBILOIL 

for airplanes, auto­
mobiles and other 
automotive units. 

WOLVERINE LUBRICANTS 
CO., INC. 

225 W. 34th St., 
New York, N. Y. 
Wolf's Head Oil 

Number 8 
For all Aviation Motors 

INSTRUMENTS 

AC SPARK PLUG COMPANY, 
Flint, Mich. Mfrs. AC Spark Plugs, 
Tachometers, Thermo-Gauges, Oil 
Gau!!es, Ammeters, Instrument Pan­
els. B. \V. de Guichard, Pres. and 
Gen. ::O.·Igr.; H. H. Curtice, V. P. and 
Asst. G. ~I.; T. G. McDougal, V. P. 
Charge Ceramic Dvlpt.; W. S. Ish­
erwood, Sales; E. McGinnis, Adv. 

CONSOLIDATED INSTRU­
MENT CO. OF AMERICA, INC., 
305 East 47th St., New York. West­
ern Sales Mgr., :M. E. Hulse, 5391 
Broadway, Oakland, Cal. Prod­
ucts: Aircraft Instruments, Battery 
and Ignition Switches and com­
plete meteorological equipment for 
airports and flight applications. 

ELGIN NATIONAL WATCH 
CO., Aircraft Instrument Division, 
Elgin, Ill. Elgin Chronometric 
Tachometers, Avigo Compass, Ball 
Bank Indicators. DeForest Hul­
burd, Pres.; Taylor Strawn, Vice 
Pres.; Gordon C. Gillies, Aircraft 
Instrument Division. 

MOTOMETER CO., INC. 
Long Island City, N. Y. 

:Motor heat indicators for water and 
oil cooled aircraft engines. Oil 
pressure and fuel pressure gauges. 

George H. Townsend, Pres. 
Jerry J. Tobias, Vice Pres. 

Henry G. Boynton, Mgr. 
Aviation Dept. 

PIONEER INSTRUMENT CO., 
INC., 754 Lexington Ave., Brook­
lyn, N. Y., Washington, San Fran­
cisco, Los Angeles, Toronto, Paris, 
Berlin. Mfrs. aircraft instruments 
and equipment. C. H. Colvin, 
Pres.; H. F. Colvin, Vice Pres.; 
H. F. Owen, Treas.; B. Davis, 
Secy. 
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THE S. S. WHITE DENTAL 
MFG. CO. 

Industrial Division 
152 W. 42nd St., New York City 

Mfrs. of flexible shafting and acces­
sories for Tachometer Driving. 
Our equipment has been standard 
for many years on U. S. aircraft. 

METAL 
PARTS 
AND 

MATERIAL 

DU PONT VISCOLOID CO. 
330 Fifth Ave. 
New York City 

Pyralin Sheeting 
Rods, Tubes and Specialties 

EX-CELL-O TOOL & MFG. CO. 
1200 Oakman l31vd., 

Detroit, Mich. 
PARTS CONTRACTORS 

to the industry's leading manufac­
turers. Complete facilities for pro­
duction of aircraft engine parts of 
more than usual accuracy. In­
quiries given prompt attention. 

STEW ART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
Mfrs. of streamline and square sec­
tion tie rods complete with end 
fittings for airplane external and 
internal bracing. 
-B. E. Bushnell, Director of Sales 

J. M. Laying, Aero. Rep. 

MACWHYTE COMPANY 
2901 14th Ave., Kenosha, Wis. 

Mfrs. of Macwhyte Streamline and 
Round Drawn Tie Rods 

Fittings for Tie Rods 
Airplane Cord and Strand 

George S. Whyte, Pres. 
Jesse! S. Whyte, Vice Pres. 

H. E. Sawyer, Treas. 

THE NATIONAL STEEL PROD­
UCTS CO., Dayton, 0. Contrac­
tors to U. S. Government in all Air 
Sen·ice Branches. 1Ifrs. of air­
craft fittings, parts and accessories. 
Harry Lehman, Pres.; T. M. Heister, 
\"ice Pres. and Gen. }!gr.; J os. G. 
Lehman, Secy and Treas. 

NORMA-HOFFMAN BEARINGS 
CORPORATION, Stamford, Conn. 
Branch Offices: Detroit, Cleveland, 
Chicago. Korma-HofTman "Preci­
sion" Ball (open and closed type) 
and Roller (standard and self­
aligning) Bearings, Thrust Bear­
ings. 

THE PARK DROP FORGE CO. 
Cleveland, Ohio 

Mfrs. of Aviation Crankshafts, 
Camshaft, Connecting Rod 

and Gear Forgings 
Geo. C. Gordon, Pres. 
Fred L. Rail, Treas. 

Chas. C. Dodge, Sales Eng. 

JOHN A. ROEBLING'S SONS 
CO., Trenton, N. J. Aircraft \Vire, 
Strand, Cord, Thimbles, Ferrules, 
Locking and Serving ·wire, \Veld­
ing \Vire, Control and Ignition 
Cables, Electrical Wires and Cables. 

Horace E. Thorn 
Aeronautical Representative 

Catalog A-529 

SKF INDUSTRIES, INC. 
40 E. 34th St., New York City 

Factories: Hartford, Conn., and 
Philadelphia, Pa. 

Mfrs. of Skayef Self-Aligning Ball 
and Roller Bearings; Hess-Bright 
Deep-Groove Ball Bearings; Thrust 
Ball Bearings, etc. W. L. Batt, 
Pres.; R. F. Runge, Vice Pres. 

SUMMERILL TUBING CO. 
Bridgeport, Montg. Co., Pa. 

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, M-etallurgist 
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UNION SWITCH & SIGNAL 
COMPANY 

Swissvale, Pa. 
Drop Forgings 

I HEYWOOD STARTER CORP. 

I 6s-t7 St. Paul Ave. 
Detroit, Mich. 

High Pressure Injection 

I Starters 
for Aviation Engines 

F. B. Stover, Secy. I S. L. McKay, Pres. 

THE WOOD & SPENCER COM- ------------
PANY, Cleveland, 0. Manufac- STROMBERG MOTOR DE-
turers of Connecting Rods. Plain VICES COMPANY 
and Castellated Nuts. Standard 58-68 E. 25th St., Chicago, Ill. 
and Special Taps. F. \V. \Vood, Aircraft Carburetors 
P d G ... I D G -.1"11 C. ]. Stiger, Pres. res. an en. ~' gr.; . . l\' I er, \V L O'N "11 v· p 
\ ,. p ·' K s T · . . 1 e1 , 1ce res. 

1ce res.; .-... · pencer, reas.; ]. 1L Miller, Eng. Chge. Aircraft 
C. L. Reinke, Secy. 

WYMAN-GORDON CO. 
\Vorccster, l\lass. Harvey, Ill. 
Aviation Dept: \Vorcester, 'Mass. 

l\Hrs. of Aviation Crankshafts 
and other vital Forgings 

for the Aeronautical 
Industry 

MOTOR 
EQUIPMENT 

THE B .. G. CORPORATION 
136 W. 52nd St., New York 

B. G. MICA AVIATION 
SPARK PLUGS 

August Goldsmith, Pres. 
George M. Paulson, Chief Eng. 
Cable address: "Golsteco" N. Y. 

Codes 
A.B.C. 5th Bentley 

ECLIPSE MACHINE CO. 
East Orange Plant, East 

Orange, N. J. 
Eclipse Aviation Engine Starters 

and Generators 
Types and equipment to suit 

all requirements 

THOMPSON PRODUCTS, INC., 
2196 Clarkwood Road, Cleveland, 
0. Thompson Valves and other 
high grade hardened and ground 
parts for airplane motors. Charles 
E. Thompson, Pres.; \Vm. D. Bart­
lett, Senior Vice Pres.;]. A. Kridt:r, 
Treas.; vV. M. Albaugh, Secy. 

UNITED STATES HAMMERED 
PISTON RING CO. 

1222 So. Grove St. 
Irvington, N. J. 

Special Airplane Rings 
Albert W. Wenzel, Pres. 

Oliver G. \Vhitney, Vice Pres. 

MOTOR 
MANUFACTURERS 

ALLISON ENGINEERING CO. 
Indianapolis," Ind. 

Aircraft power plant engineering 
and construction 

Contractors to U. S. Army Air 
Corps and Bureau of 

Aeronautics, U. S. Navy 
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AMERICAN CIRRUS ENGINES, 
INC., 740 Wash. Ave., Belleville, 
N. J. American mfrs. of famous 
Cirrus 4-in-line :Mark III 88-95 H.P. 
engines. Aircooled. Light plane 
engines. Col. R. Potter Campbell, 
Pres.; Allan C. Hoffman, Vice 
Pres.; A. G. Lloyd, Prod. lVfgr. 

AXELSON MACHINE 
COMPANY 

Randolph St. and Boyle Ave. 
Los Angeles, Calif. 

Airplane Engine Division 
Axelson Airplane Engines 

approved by 
Department of Commerce 

E. W. BLISS CO. 
Brooklyn, N. Y. 

Radial Aircooled Engines 
"Bliss-Jupiter" 9 cyl., 450-550 I-I. P. 
"Bliss-Neptune" 7 cyl., 300-350 H.P. 
"Bliss-Titan'' 5 cyl., 200-250 H. P. 

F. C. B. Page, Pres. 
F. D. MacKay, Vice Pres. 

PACKARD MOTOR CAR 
COMPANY 

Detroit, Mich. 
Manufacturers of Aircraft 

Engines 

THE PRATT & WHITNEY 
AIRCRAFT CO. 

Manufacturers of Aircraft 
Engines 

F. B. Rentschler, Pres. 
G. ]. Mead, Vice Pres. 
C. W. Deeds, Secy.-Treas. 
D. L. Brown, Factory Mgr. 
A. V. D. Willgoos, Chief Eng. 

SIEMENS & HALSKE, A. G. 
Represented in U. S. A. by 

K. G. Frank 
Consulting Engineer 

75 West St., New York City 
Manufacturers of Aircraft 

Engines 
from 8o to 6oo H. P. 

VELIE MOTORS CORP. 
~Ioline, I II. 

Aeronautical Engine Division 
Velie M5 Engine 
Velie Lg Engine 

W. L. Velie, Jr., Vice Pres. 
A. T. Huesing, Secy. 

WRIGHT AERONAUTICAL 
CORPORATION, Paterson, N. J. 
Manufacturers of aircraft engines. 
Charles L. Lawrance, Pres.; Guy 
W. Vaughan, Vice Pres. and Gen. 
Mgr.; J. F. l'rince, Secy. and 
Treas.; B. G. Leighton, Director of 
Sales and Service; E. T. Jones, 
Chief Eng. 

PARACHUTES 

FOLLMER, CLOGG & CO. 
Lancaster, Pa. 

Manufacturers of 
"Positive Opener" 

Parachutes 

IRVING AIR CHUTE CO., INC., 
372 Pearl St., Buffalo, N. Y. Cable 
address: "Irvin Buffalo New York." 
Life-saving Parachutes for air­
planes, balloons and dirigibles. 
George Waite, Pres.; Leslie L. 
Irvin, Vice Pres. and Chief Eng. 

RUSSELL PARACHUTE 
COMPANY 

1202 Kettner Blvd., San Diego, Cal. 
Manufacturers of Russell 

"Lobe" Parachute and 
Fabric Aircraft Accessories 

European factory 
British Russell Parachute Co. 

London, Eng. 
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PROPELLERS 

HAMILTON AERO MFG. CO. 
Milwaukee, \Vis. 

Division of 
United Aircraft & Transport 

Corp. 
i\Ianufacturers of l\letal and \Vood 

Propellers and all Metal 
Seaplane Floats 

Thos. F. Hamilton, Pres. 

THE REED PROPELLER CO., 
INC., 113 E. 55th St., N<:w York. 
Propellers with thin sohd metal 
blades. Both fixed pitch and ad­
justable pitch styles. :Manu~actured 
and sold through licensees m U. S. 
and abroad.· Protected by U. S. and 
foreign patents. S. A. Reed, Pres.; 
\Villis Fowler, Secy. 

STANDARD STEEL PRO­
PELLER COMPANY 

Pittsburgh, Pa. 
General office and works: 

221 7th Ave., \V. Homestead, Pa. 
All Metal, Adjustable Pitch 

Airplane Propellers 
Harry A. Kraeling, Pres. and 

Gen. i\Igr. 

SUPREME PROPELLER 
COMPANY 

1016 So. Santa Fe Ave. 
Wichita, Kansas 

Formerly Stone Propeller 
Company 

11. J. Stone, Secy. and Gen. Mgr. 

PUBLICATIONS 

AERO DIGEST­
Published monthly by Aeronautical 
Digest Pub. Corp., 220 \V. 42nd St., 
~ew York City. Single copy, 35c; 
year sub!"cription, $3; Canad?, $3.50; 
foreign, $4- Frank A .. Ttchenor, 
Pres.; J. E. Horsfall, Edt tor; \Vm. 
:\. Rogers, Adv. l\Igr. 

AERONAUTICS (Formerly Popu­
lar Aviation), 6oS So. Dearb~rn St., 
Chicago, Ill. Harley \V. Mttchell, 
Editor; R. Stuart Murray, f\dv. 
l\Igr. Eastern office: 551 _Ftfth 
Ave., New York City. Pubhshed 
monthly. Semi-technical- Aero­
nautics. 

AIRPORTS 
Construction, Equipment, 

Administration 
Devoted exclusively to the ground 

phases of Aviation 
$5.00 Per Annum 

Published Monthly at 
Flushing, L. I., N.Y. 

AIR TRANSPORTATION 
The \Veekly Trade Journal 

of Commercial Aviation 
New York City 

Publishers also of the 
Directory of the Aviation 

Industry appearing 
semi-annually 

Published 
monthly at 30 
Church Street, 
NewYorkCity. 

A Simmons-Boardman publi~ation. 
Annual subscription $2. Stnctly a 
business paper covering cyery p~ase 
of aviation from a techmcal, scten­
tific and practical standpoint. 
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AVIATION 
W eekly Trade Magazine 

Founded rgr6 
250 West 57th St. 

New York City 

U. S. AIR SERVICES, featur e 
Aeronautical Magazine of America, 
devoted to the deve lopm ent of aero­
nautics in the United States, birth­
pl ace of the a irp la ne. $3.00 a year , 
35c a copy. P ubli s hed monthly by 
A ir Service P ubli shin g Co., I nc., 
Star Bld g., 'lvas hin g ton, D. C. 

RADIO 
EQUIPMENT 

RADIOMARINE CORP. OF 
AMERICA, 66 Broad St., New York 
City. Aeronautical Department. 
R C A radio telephone, tel egraph 
and direction findin g apparatus for 
aircraft and airports. D avid Sar­
noff, Pres.-; C. J. Pannill, Vice P res . 
and Gen. M g r. ; E. N. Pickerill, 
Ae ronautica l Dept. 

SCHOOLS 

DANIEL GUGGENHEIM 
SCHOOL OF AERONAUTICS, 
New York University, University 
Heights, New York City. Under­
g raduate and Graduate Courses in 
Ae ronautics. Particulars from D ean, 
College of Engineering. Informa­
tion re garding Testing Laborator­
ies, Prof. Klemin. 

SUPPLIES 
(GENERAL) 

AERO SUPPLY MFG. CO., INC. 
Colle ge P oint, L. 1., N. Y. 

IVIf rs. and di s tributors of airplane 
accesso ri es , supp li es an d 

equipment 
Geo. I. Stich, P res . 
E . W. Stephenson, Vice P res. 
E . H. Kollmcier, Treas. 
Guy I omp, Secy. 

JOHNSON AIRPLANE AND 
SUPPLY COMPANY 

Dayton, Ohio 
Quality aeronautical supplies and 

equipment for the manufacturer, 
operator, school, airport, 

pilot and m echa nic 

[ill@ J~:S ~bNJ:A~iRan~RA~~~ 
Co's. Units Union Carbide and 
Carbon Corp. Everythin g for Ox­
welding and . Cutting. 0 xy ge n, 
Acetylene, Carbide, Weldin g and 
Cuttin g Apparatus and Suppli es . 

Offices: 30 E. 42nd St., 
New York, N. Y. 

RAND McNALLY & COMPANY, 
536 S. Clark St., Chicago; New York, 
San Francisco. Air Trails Maps for 
use in flight. Maps, Map Sys tems 
and Atlases for Airports, Aviation 
Exe cutives and Pilots. Creators 
and printers of distinctiye Air Pas­
senger Tickets, Time Tables and 
Folders. 

A. G. SPALDING & BROS. 
ros Nassau St. 
New York City 

Aviation Clothing, Boots, 
Goggles, Helmets, . 

Gloves 
Mr. H. R. Hart 
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TIRES 
AND 

RUBBER 
GOODS 

THE B. F. GOODRICH RUBBER 
COMPANY 
Akro n, Oh io 

. irplane Tire and Tube Shock 
A.bs orbe r ord and Di c , Mattin , 
Ho , Tubing, ement, pecial 
Mold ed Goods a nd e roboard. 

H. \ Va ker, l\1o-r . . e ronautical 
a l 

FIRESTONE TIRE & RUBBER 
CO., Akron, hio. 

l\1anufacturer o f a comp lete line 
of a irplane tires a nd t ub es- tire 
in both smooth and non- k id de­
s ig n. Q uotatio n mad on other 
mbb e r materia ls fo r u e in a irplane 

industry. 

WHEELS 

AIRCRAFT PRODUCTS COR­
PORATION OF AMERI CA, 743 
Beaubi en St. , Detro it, Mich. Mfrs. 
of O ild rau lic S hock Strut s, L a ndin g 
\ iVh ee l an d Brak e ·ni ts , Tail 
\ V hee ls . A ircraft pa rts m ade to 
o rde r. Ralph R. Irwin, P res. ; 
Robert S. Gans, Treas. 

BENDIX BRAKE COMPANY 
s ·outh Bend, Incl. 

Bendix Disc ·wheels and 
Brakes for Airp lanes 

Vincent Bendix, Pres. 
a lt er J. Buettner, Secy.-Treas. 

John R. Cautley, A irplane Di ·. 

K ELSEY-HAYES WHEEL 
CORPORATION 

Detroit, M ich. 
11anufacturers of a 

Complete L in e of A irplane 
Vire \ heels 

wo·on 
PARTS 
AND 

MATERIAL 

H ASKELITE MANUFACTUR­
IN G CORPORATION, r2o S . 
L aSall e St., Chicago, I ll. Factor·y 
at Gra nd Rapids, l\1Iich. 1v1anufac­
turers of HASKELITE, blood­
al l um en glue p lywoo d a nd PLY­
METL, meta l-fa ce d pl ywood . l\llo r e 
than 8'" o/o of th e pl ywoo d u sed in 
aircraft is H ASKELITE. 
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A C Spark Plu g Co., 58, 98, 465. 
Abbott, C. G., 386. 
Accessot·ies, 9I-IOI. 
Accidents-U. S., 371-372. 
Acme Aircraft Corp., 69, 456; Model 

21, 248. 
Adams, F. B ., I9. 
Adams, P., 369. 
Advance Aircraft Co., 69, 456; Sport 

/iVaco, 249. 
Aerial Attaches, American, 4I4; for­

eign, 4I4. 
Aerial photography, 49-5 I. 
Aerial Service Corp., 69, 234, 456; 

M erwry Kitten, 25 I ; training plane, 
250. 

Aerial service operations, 39-5I; ta-
bles, 371. 

Aero Digest, a publication, 469. 
Aero Supply Mfg. Co., 99, 470. 
Aeromarine-Kiemm Corp., 69, 234, 

457; Klemm, 252. 
Aeronautical Board, 133. 
Aeronautical Chamber of Commerce, 

ro, I I I, I I9; dinner to Motion Pic­
ture industry, I I3; Flying School 
Committee, II8-I2I; aircraft pt·o­
ductiQn report, 6I-66; expansion 
and reorganization, 66-69; purpose, 
356-357; officers and committees, 
358-359; members and subscribers, 
359-362. 

Aeronautical Expositions Corp., 363. 
Aeronautical Industries, Inc., ro. 
Aeronautical officials, foreign, 414-

416. 
Aeronautical Products Corp., 8o-8r. 
Aeronautics, a publication, 469. 
Aeronautics, commercial-D. S., 23-

53, 61-ro3, 371; foreign, 189-232. 
Aeronautics, military and naval, 135-

143, 376, 38I. 
Aerovane Utilities Corp., 99. 
Air Associates, Inc., 91, 462. 
Air Coach, see Kreutzer, Joseph, 

Corp. 
Air Commerce Act, I04. 

Air Corps, U . S. A rm y, 62 ; ae ri a l 
ph otogra phy, r 36 ; pla nes, 136, 138 ; 
Nati ona l G ua rd , 138 ; F ive- Yea r· 
Program, 138; appro priati o ns, 138 ; 
prom o ti on, 138; pe r so nne l, 1.35; 
equipm ent, 135, 376 ; fl y ing tim e, 
135; ope ra ti ons. 1,36 ; a it·ships. 136 ; 
r·aces , r8o; 1928 mil eage, 376 ; or ­
ganizati o n, 373-376 ; procurem ent, 
377-378. . 

A ir express, 25-39. 
A ir mail , U . S ., 25-37; 392-402 ; tim e­

tables, 393-398; F. A. i\ [. routes, 
398-400. 

- A ir transpo rt, U. S ., 25- 53; tab les, 
371; air mail o pe rati o ns, 392-400. 

/l ir Transportation, a pu blication , 22, 
469. 

A ·ir Ya cht, see Loening Aeronautical 
Eng. Corp. 

Airafts, 355. 
Aircraft and engine desi g n, 247-354. 
Aircra ft cani ers, see Langley, L e.t·-

ington, Sara.tog a. 
Aircraft Development Corp., 152, 

46I; metal clad airship, I 52. 
Aircraft Holding Corp., 82-83. 
Aircraft industry, I35-J40. 
Aircraf t Products Corp. of Am erica, 

99. 471. 
Airplane Designs: 

Acme Aircraft Corp., 248. 
Advance Aircraft Co., 249. 
Aerial Service Corp., 250-25 r. 
A eromarine Klemm Corp., 252. 
Alexander Aircraft Co., 253. 
Alliance Aircraft Corp., 254. 
American Aeronautical Corp., 255-

257. 
American Eagle Aircraft Corp., 

258-259. 
Boeing Airplane Co., 260-266. 
Buhl Aircraft Co., 267-268. 
Command-Aire, Inc., 269. 
Consolidated Aircraft Corp., 270. 
Curtiss Aeroplane & Motor Co., 

2/I-275-
472 
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Airplane Designs-Continued 
Curtiss Robertson Airplane ~Hg. 

Co., 276. 
Elias, G. & Bro., Inc., 2ii·2j8. 
Fairchild Aiq>lane ~lfg. Corp., 279· 

281. . 
Fokker Aircraft Corp. of America, 

.28.2-287. 
General Airplanes Corp., 288-28g. 
Great Lakes Aircraft Corp., 290· 
Hamilton ~Ietalplane Co., 291-292. 
Huntington Aircraft Corp., 293. 
Ireland Aircraft Inc., 294-
Keystone Aircraft Corp., 295. 
Kreider Reisner Aircraft Co., Inc., 

29(). 
Knoll Aircraft Corp., 297. 
Kreutzer, Joseph, Corp., 2g8. 
Loening Aeronautical En~ineering 

Corp., 299· 
:O.fahoney-Ryan Aircraft Corp., 300. 
:O.fono Aircraft, Inc., 301. 
New Standard Aircraft Corp., 302-

303. 
Pitcairn Aircraft, Inc., 304-300. 
Sikorsky Aviation Corp., 307. 
Spartan Aircraft Co., Inc., 3o8. 
Stearman Aircraft Co., 309· 
Stinson Aircraft Corp., 310-31 I. 
Swallow Airplane Co., 312. 
Swift Aircraft Corp., 313. 
Szekely, 0. E., Corp., 314. 
Thaden :\·Ictal Aircraft Corp., 315-

316. 
Travel Air :O.Ifg. Co. Inc .. 317-319. 
Vought, Chance, Corp., 32o-323. 

Airplanes, production, 61-66; techni­
cal development, 233-246; designs, 
247-323; approved type certificates, 
383-385; exports, 417. 

Airport Development & Construction 
Co., 9 I, 400. 

Airports, a publication, 469. 
Airports, I03·IIO; municipal, 104; 

commercial and private, 104; auxil­
iary, 104; intermediate, 104; Army, 
104; Navy, 104; list by state, 404-
413. 

Airsedan, see Buhl Aircraft Co. 
Airships, I4S·IS4; Army, I3S, 136, 

147, 148; Navy, 143, 149, ISO; metal­
clad, IS2. 

Airships, Inc., IS4, 3SS, 461. 
Airway Age, a publication, 469. 
Airways, 103-1 ro; transcontinental, 

107; European, xSg-232; map, 216; 
marking and lighting, 403. 

Albania, 190. 
Aldrin, E. E., 359. 

Alexander, ]. D., 358, 369. 
Alexander Aircraft Co., 69-70, 457; 

Eaglt·rock Bullet, 253. 
Allen Co., 58. 
Alliance Aircraft Corp., 70, 457 · 

Argo, 254: Hess l.Varrior, 324. ' 
Allison Engineering Co., 467 . 
Althouse, A. D., 359. 
Aluminum Co. of America, 100. 
Aluminum Industries, Inc., 100. 
Amarillo, helium plant, 132. 
American Aeronautical Corp., 70 457 · 
Marchetti S-ss. 255: S-s6, 256; 's-6z: 

257· 
American Aeronautical Sales Corp., 

462. 
American Airports Corp., 91, 400. 
American Airports Corp. of X ew 

England, 91. 
American Bar Ass'n, 126; Committee 

on aeronautical law, 126; National 
Conference of Commissioners, uni­
form State Ia ws, 126; model State 
laws, 126-127. 

American British & Continental Corp., 
17 . 

. -\mcrican Cirrus Engines, Inc., So, 468. 
American Eagle Aircraft Corp., 70, 

457 ; A -129 .• 258, 2S9. 
American Gas Accumulator Co., 92, 

400. 
American Hotels Corp., 91. 
American Neon Light Corp., 92, 460. 
American Railway Express Co., 23. 
American Telephone & Telegraph Co., 

107. 
American \Vindow Glass ).fachine 

Co., 18. 
Ames, ]. S., 128, 18g, 386. 
Amphibians, 236. 
Amundsen, R., 159, 169, Ijo. 
Anderson, 0. ]., 16. 
Anglo & London-Paris National 

Bank, 18. 
Anhaeuser-Busch Co., 58. 
Appropriations-Air Corps, 138 · Bu­

reau of Aeronautics, 143; t~bles 
401. • 

Approved Type Certificates, airplanes 
383-385; engines, 385-386. ' 

Ar~entina, 190. 
Anstocrat, see General Airplanes 

Corp. 
Armour Institute of Technology, ns. 
Armstrong, E. R., 246; seadromes 

246. • 
Atkins, R. W., 19. 
Atlantic Coast Line R. R., IS. 
Atterbury, W. W., 14, IS. 
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A ustin, \1\1. J.. 359· 
Austin Co., The, 92, 460. 
Australia, 190-192. 
Austria, 192. · 
Autogiro, 236. 
Aviation, a publication, 470. 
Aviation Corp. of the Americas, 19, 

76. . 
Aviation Country clubs, 54-55· 
Aviation Credit Corp., 19. 
Aviation Exploration Co., r6 . 
.llv·ro Avian, see Whittelsey Mfg. Co., 

Inc. 
·Axelson Machine Co., 83-84, 325, 468. 

B . B. T. Corp. of America, 94, 46o. 
B. G. Corp., 98, 467. 
Badger, H . R., 369. 
Ball, Clifford, Inc., 28, 394. 
Balloon races, see Gordon Bennett 

Cup Race, National Elimination 
Balloon Race. 

Ballou, F. W., n8. 
Balsa Wood Co., 92. 
Baltimore & Ohio R. R., 1 s, 30. 
Bankers Co. of N. Y., 18. 
Barr Shipping Corp., 462. 
Barry, W. ]., I32. 
Barton, J. R., II8. 
Bauer, L. H., 383. 
Bauer, N ., uS. 
Bavarian Motor \1\forks, 88. 
Bay, J. C., I IS. 
Becker Roofing Co., 58. 
Beede, F. H., 1 I8. 
Beech, W. H., I9, 358. 
B eetle, see Kimball Aircraft Corp. 
Belgium, I93-194; Belgian Congo, 

I93-I94-
Bell, L. K., 358. 
Bell Telephone Laboratories, I 10. 
Bellanca, G. M., 238. 
Bendix Brake Co., 92, 244, 471. 
Bennett, Floyd, 54. 
Bermuda, 194. 
Bernard, D. P., 359. 
Berry, J., 359. 
Berry Brothers, 92, 463. 
Beveridge, J. H., II8. 
Bevier, R. B., I9. 
Bevin, S., 359. 
Bickett, W. ]., I I8. 
Bingham, H., r8g, 369. 
Binks Spray Equipment ·Co., 99. 
Bird Wing Commercial Aircraft Co., 

70. 
Bitter, Karl, bas-relief, Is . 
Bixby, H . M., 34. 
Black & Bigelow, Inc., 92, 46o. 

B lair & Co., r6, IS, 34. 
B lce, H . H ., 383. 
B li ss, E . v\ ., Co., S4, 46 ; B liss-

1-npit.er, 326, 327, 328 ; Bliss-Tiln11 , 
329 ; Bliss-Ne ptw1 e, 330. 

Block, H ., 369. 
B lythe, C. R., I7. 
B ly th e, Witter & Co., 17. 
Board of Surveys and !faps, 133, 134 . 
Boeing, \ 1\1. E., 21. 
Boeing Air Transpo rt, Inc., 14, 2 1, 

26, 395-
Boeing Airplan e Co., 21, 70-72, 236, 

.363; 40-C, 260; 8o, 261 ; 95, 262 ; 
B-IE, 263; F 3B-I, 264; F 4B-I, 
265; X P-7, z66. 

Bogan, W. ]., I r8. 
Balm Aluminum & Brass Corp., IO!. 
Bolivia, 194. 
Bond & Goodwin & Tucker, Inc., rS. 
Bonforte Airport Eng. Corp., 92. 
Braniff, Paul R., Inc., 26-28, 46. 
Bowman, A. H ., 369. 
Bradley, S. S., 358, 363. 
Braley, T., 359· 
Bmttain, P . H., 358. 
Brazil, _194-195. 
Breckenridge, H., 34· 
Bredow, C. L., 359. 
B1·emen, 41, 46, 56. 
Brewster & Co., Inc., 99, 464. 
Brill, J. G., & Cq., ror. 
Bristol ·Aeroplane Co., 84. 
Brittin, L. H., 358. 
Brock, W., I6I. 
BI'Onte, E., 359· 
Brooks, R. L., 54· 
Broome, E. C., u8. 
Bmkner, C. J., 358. 
Bryser, W. J. S., I I8. 
Bucklin, W. S., 17. 
Budwig, G. G., 383. 
Buhl Aircraft Co., 72, 457; A ·i1·s ednn, 

267, 268. 
Bulgaria, I95-I96. 
Bureau of Aeronautics, U . S. Navy, 

62, 238; personnel, 135; equipment, 
135, 38I; flying time, I35. 38I; 
planes, I42; races, I8o; organiza­
tion, 278-38I ; mileage, 381; pro­
curement, 381-382. 

Bureau of Mines, IJ2. 
Burgess, G. K., 386. 
Burke, J. E., 118. 
Burnelli, V., 238. 
Butler, J. P., 19. 
Butler, L. A., n8. 
Butler Aircraft Corp., 72. 
Byrd Antarctic Expedition, 16o. 

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



In dex 473 

':.1bot, . L. . 369. 
Ca.li fornia Instit ute of T ech nology, 

I 14. 
·a ll an J. L., 3.- , 363. 
·:lnada, 196-rg . 

Ca nad ia n Airway o ., Ltd .• . 19 . 
a nadia n ·olo nia l . irways, Inc., -
·anadian 1 rat t & \N hitne) Air rait 

0., . 
:.1nadi a n \ Vrigh i, Ltd., 0 , 197. 
:lnal Bank & Tru st Co. . iew Or-
leans, 19. . 

a lltwell , R ., rR1. 
ap itol A irways, I nc., 28. 

·a rneg ie In titute of T echnology, 
·arpenter Steel Co., 101. 
a rra nza, E ., rsS, r6o. 
a rro ll , T., 369. 
assa tt , H. K., I 7-
·assatt & Co., I]. 
astle, B . F ., 369. 
as ti e, 'v\ . R, Jr., r I 3· 
attell, R A., 132. 
a utley, ]. R., 3S8. 
ellulo id Corp., 99· 
e lotex Co., s8. 

·entra l E lect ric Co., s8. 
Centra l U nion Trust o. of N e\Y 

Yo rk, I9. 
essna , C. V ., 3s8. 
ess na Ai rplane Co. , r6, 72, 4S7. 

Chadde r ton, S. S., 3S9· 
Clwlleuger, see Curtiss Aeroplane & 

1vi oto r Co. 
hampion, C. C., I76-177. 
handler, C. de F ., 132, 369. 

Chapin, R. D., 17. 
Chapman, E. T. Jr.. 369. 
Chapman, I. P., n8. 
Chicago Ai rcraft Show, 182-187. 
Chicago Association of Comme rce, 

IS2. 
Chicago Daily News, s8. 
Chicago, Mi lwaukee, St. Paul & Pa-

cific R. R., 14, 30. 
Chicago Tribune, r8. 
Chicago Yellow Cab Co. Inc., I8. 
Chieftain, ·see Curtiss Aeroplane & 

Motor Co. 
Child, G. N., n8. 
Chile, 198. 
China, 198-199. 
C!uonology, rss-r63 . 
Crerva autogiro, 236. 
Cirrus, see American Cirrus Engines, 

Inc. 
Cleveland Pneumatic T ool Co., 59, 99· 
Clews, J. B ., 19. 
Coast Guard, U.S., 130, 131, 132, 37I. 

oa tal Airways, Inc., 4S6. 
ody, F. , uS. 

Coffin, H . E ., 16, 18, 34. 
offi n & Burr, 17. 

Cole, E. B., Inc., s8. 
o le T. R., II8. 
o ilier Trophy, ISS 
o llye 1·, C. B. D. IS9, 178. 
o l mbia, r . 
o lonia l ir Transport, Inc., _ , ~93. 
olonial \\ estern Airway , Inc. , 2 , 

g6. 
olt, . S., rg. 

Colvin, . H ., r8, 363. 
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