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The Curtiss Tanager. This and al I photos--The Daniel Guggenheim Fund for the Promotion of Aeronautics, Inc.
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Safe AiFcl.aft GotTrltetition, 1929
By FREDERIC HOWARD

0n Apr i I 20, 1927 a pr i vate i y endovred foundat ion,
The Dan i e I Guggenhe inr Fund for the Pronrot i on of Aeronau-
tics, announced an "lnternational Safe Aircraft Conpeti-
tion". The announccnrent failed to create rnuch of a stir
because the aircraft industry and the public at the riro-

nrent wcrc very much preoccupied r.iith the more dranratic
trans-Atlantic corrrpetition an)ong a nunrber of groups each
striving to be f irst to f ly non-stop f ronr New Yorl< to
Paris. A Mr. Raymond 0rteig had, a few years earlier,
offered a prize of $Z5,OOO for the first to accompl ish
this spectacular fl ight and a rival "Competition'r for
sorlething as tanre as a "Safe Aircraft" no doubt seenred
trivial by conrpari son.

Exactly 3O days after the Guggenheirr announcenrent
the Lindbergh fl ight occurred and in the Fol lovring monll
thcrc developed sonrething of a nrania for long distance,
over-water flying: Chamberl in and Levine; Hegenberger
and Maitland; Byrd, Balchen, Acosta and Novi I le; Bronte
and Smi th ; Goebe I and Dav is ; Brocl. and Sch lee; Ha ldernan
and Ruth Elder; Coste and LeBrix--they follo',',ied each
other in rapid succession across the 1927 headl ines and
al l rvithin a short, five months period. The press and
the public became fascinated by the dranra and daring of
thesc hazardous and often foolhardy flights--the pattern
set by Lindbergh seenred to everyone the soundest course
to fanrc- and fortune. So it developed that, although the
first prize in the Safe Aircraft Competition endowed by
The Daniel Guggenheinr Fund r.tas put at S100,000 rvith to-
tal alards anrounting to exactly six tinres the 0rteig
prize rvon by Lindbergh ' there rvas st i I 1 no rush to par-
ticipate, and for over t\vo years the staff of the Safe
Aircral't Conrpetition sinrply r^raited. lt had entries on

oaocr but no ai rnlanes to test. l t was not unti l nid-l"v|."'".,r,"''."

August 1929, lO weel<s before the announced final date of
the Conrpetition, that the first airplane u/as presented
at Mitchel Field, New York, r'rlrere, according to the con-
test rules, the evaluation of cach cntry was to take
place. As a result, the period for competitive testing

\/as extended to January l, 1930 but, notwithstanding this
and other i nducements, the response of the ai rcraft i n-
dustry to the Competition v;as to prove disappointing to
the sponsors.

The purpose of the Competition as announced in 1927

vias "to achieve a real advance in the safety of flying
...v,rithout sacrificing the good, Practical qualities of
the present day ai rcraft". In other words, aeronautical
freaks were not particularly wanted but rather conven-
tional aircraft lvith improved aerodynamic characteristics
rvhich would contribute more to safety than the typical
aircraft designs of tlre tinre.

The Competition was divided into two parts, the first
of 'rvhich vras termed a Qualifying Test. In this, certain
design specifications and a minimum flight performance
had to be riret. Each qualifying aircraft was then entit-
led to move on to the Safety Tests. A point score sys-
tenr vras devised wher-eby each entry was awarded points on

a s I id inq sca le for better ing the min irnum requ i rements
set up for each separate test in the two parts of the
Competition.

From a total of 27 initial entries--21 from U.S. in-
dustry, five from Great Bri tain and one from I taly--on1y
l5 concerns actual ly presented machi nes at Mi tchel Field
to be evaluated for the $150,000 avai lable in awards.
Three of these l5 airp'l anes were withdrawn untested and

t\.,/o crashed before they could be tested. 0f the remain-
i ng lO ai rcraft, seven were di squal i fied almost immedi -
ately u,rhen they were unable to meet the f irst test--the
maximum speed requirement of 110 mph. This left three
entries and one of these, the Handley-Page, might justi-
fiably have been di squal i fied since i t clearly did not
rneet a nrinor "accontmodation requiremen-t.rr (The cockpits
i n the Hand 1 ey-Page were so des i gned that parachutes
cou ld not be \'vorn. ) Rna one of the two other mach ines,
the Command-Aire, v,/as simply a stock model 5-C-3 produc-
t ion a i rcraf t rvh ich had been entered clear 1y for the
oublicitv value. lt had no features of any type that
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The Handley-Page which placed second to the Curtiss Tanager in the 1929 International Safe Aircraft Conpetition.

might enable it to conrpete in the Safety Tests of the
Conrpetition. Neither the sole remaining aircraft--the
ultimate winner, the Curtiss Tanager--nor the Engl ish
entry from Handley-Page,which for the sake of having an

"lnternational Competition'r had been forgiven i ts "ac-
commodationrrflaw, could fulfi I I al I of the Safety Tests
as original ly devised by the Competition's observers and

technical staff (including Prof. Alexander Klemin,0tto
Lunde and F.K. Teichman, all of NYU, and Prof. William
G. Brown of MIT). lt was therefore thought advisable to
revise sl ightly the few tests that were most troublesome
and, as a result, the Tanager \vas judged to have met
every requ i rement and the Hand I ey-Page was enab I ed to
fulfill all but two tests.

The two requirements which the Handley-Page was not
able to neet are representative of the kind of Safety
Tests devised by the Competi tionrs staff. 0ne of the
two requi red that the ai rplane maintain a minimum gl id-
ing speed of 3B mph for less than three minutes rvith al I

power swi tched off; the other speci fied that the ai rcraft
must, wi thout recourse to what was termed "trick flying"
(presumably slipping or fishtailing), glide in over a

35 foot obstruction and land coming to a complete stop
within 300 feet of the base of the obstruction. The

Handley-Page, wi th a minimun gl iding speed of 39-40 nph,
unfortunately did not have a landing gear sturdy enough
to permit it to be put onto the ground without any flare-
out. As a result of the brief floating the machine did
before touch-down, its landing run stretched slightly
more than the 300 feet al lowed. The difference bettveen
the Hand I ey-Page and the Gurt i ss i n these tests was small

indeed, the superiority of the Tanager being mainly de-
cided by its slower glide.

All londing and take-off performances in the Compe-

tition were corrected to eliminate any benefit from the
wind. For example, the average take-off run of the
Handley-Page was less than 200 feet, the wind velocity
being about l2 mph during the testing. An arbitrary but
fai r formula was derived to compensate for the advantage
of the wind so that the calculated take-off run of the
a i rp I ane, assumi ng no wi nd, worked out at 290 feet.
I t was this figure, not the actual distance, which had

to be less than the maximum of 300 feet permitted for
take-off. The same procedure was fol lowed in every land-
ing and take-off test conducted on both the Tanager and

the Hand I ey-Page.
It is unfortunate that in 1928 and 1929 ttre U. S.
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ai rcraft industry was not in a posi tion to cooperate more
ful ly in the contest The Daniel Gugcenheim Fund arrangcd.
The Lindbergh flight had of course given the industry a

rve lconre shot in the arrr and the nunrber of concerns pro-
ducing airplanes in the U. S. had mushroortred f rorrr the
handful of the pre-Lindbergh era to a total of B3 (poss-
ibly more) by the end of 1929. Approved Type Certi fica-
tes for some Z8O aesigns had been issued by the Aeronatt-
tics Branch of the Departnrent of Commerce. Hotvever, rrith
the exception of a feur large, lvell-established concerns
such as the Curtiss Aeroplane and Motor Co., the U. S.

aircraft industry rvas sinrply a col lection of small conr-
panies operating with I imited faci I ities or inadequate
capital. Fevr of these conrpanies could afford to use
thei r engineering staff to design or thei r plant capaci ty
to build a machine to meet the extrernely difficuit re-
qui rements of the Safe Ai rcraft Competi tion. And these
requi rements were by anyoners standards tough i ndeed.

To the ai rcraft industry of 1929 each separate re-
quirement did not seenr particularly difficult. But the
combination oF requirenrents did appear alnrost inrpossible
to achieve in one airplane. For example, a qualifying
speed of I l0 mph was certai nly not unreasonable--scores
of production aircraft could surpass this figure. How-
ever, when this was combined with the rninimunr f lying
speed requirenrent of 35 mph in level controlled flight,
it began to get difficult, for no production aircral't
(even including the autogiro) had this particular range
i n 1929. To compound the prob I em, a nunrber of re I ated
requi rements were thrown in for good nreasure--the air-
plane was to be tested, not with a minirr.runr load, but car-

rying a payload (incl udi ng an observer suppl ied by the
Competition) of five pounds for each horsepower. For
most machines of the period this was almost equivalent
to speci fyi ng that the ai rcraft was to be tested under
gross load condition. The aircraft, so loaded, was to
take-off within 300 feet and then clear a 35 foot ob-
stacle located 500 feet from the starting point. And i t
was expected to do even better in land'i ng. As nrent'i oned
before, it was requi red to land over a 35 foot obstacle
within 300 feet of the base of this obstacle. This is
the same as cal I ing for a landing on a regulation foot-
bal I field without benefit of any wind and over a 35 foot
wal I erected on the fieldrs goal I inel

0ther speci fic Safety Tests are vrorth mentioning

Continued on Page j2
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briefly. One of them demanded that the ai rplane "shal I

be able to glide with all power switched off so that the
angle between the flight path and the horizontal is not
less than l6 degrees. Durinq this test the airspeed
sha I I not exceed 4! mph.rr Th i s requ i rement was subse-
quently changed to "12 degrees'r when neither the Tanager
nor the Hand I ey-Page cou I d qu i te meet i t. Under General
Stabi I ity, it was reguired that 'rthe aircraft be capable
of flying at any airspeed from 45 mph to ll0 mph and at
any throttle opening of the enqine wi th al I controls
lef! free for a period of not less than five minutes in
qusty -ak.'r Another stabi Iity test required that "if the
elevator control is pul led in toward its maximum extent
at the moment of switching off (the engine) and held in
that position, the aircraft will...not get into any vio-
lent or dangerous maneuvers and wi I I descend on a steep
g I i de path at a speed not exceed i nq 4O rg[.r' (Emphas i s ,
author)

Just to be sure that nothing had been overlooked in
the low-speed, control labi lity area, the Competition de-
vised a Maneuverability requirement which was indeed a
gem. Here is what was specified:

rrA square plot, 500 feet by 500 feet, wil I be
marked off and shall be considered as surrounded
by an obstruction 25 feet high along its entire
boundary. The pi lot shal I take-off in any manner
he judges best, and climb either above the square
plot or outside of it, provided he passes above the
imaginary boundary construction. The engine may be
switched gff at any time (presumably by the official
observer on board the aircraft) and the pilot shall
land the ai rcraft within the souare olot wi thout
passing through the imaginary boundary obstruction."
(Emphas i s rauthor)

Both the Handley-Page and the Tanager were nimble enough
to pass this test, not once, but on several different
occasions. (Now--after 35 years of aeronautical prog-
ress how many of our contemporary aircraft can meet
tests of this sort?)

To discourage entry of aircraft specifically design-
ed to fulfill only one or two of the separate safety
tests and thereby win a cash award whi le sidestepping
the basic purpose of the Competition, it was specified
that to qualify for any of the awards, the aircraft had
to pass every one of the Safety Tests. 0nly the Tana-
ger was able to do this.

ln the light of todayrs airplanes it may seem strange
that th i s Safe Ai rcraft Compet i t i on attached such impor-
tance to low speed controllability and short field per-
formance: these are the very characteristics conspicu-
ously missing in the modern conventional airplane. The
el imination of these attributes has been the necessary
price paid to attain the speed, range and altitude cap-
abi I ities now considered indispensable. But in the
1920s ai rcraft accidents occurred chiefly from forced
landings due to engine trouble or precautionary emergen-
cy landings due to weather or navigational error or sim-
i lar causes. I/ith weather forecasting unreliable, navi-
gational aids I imi ted and airports sparse and inadequate,
it was reasonable for the professional staff (who desigrr
ed the tests) to took for the answer in aircraft that
might be flown with greater safety under the actual con-
ditions prevai I ing. So the emphasis was put on the de-
sirability of getting the airplane back down on the
ground under control and at a speed which, at worst,
would probably let the pilot and passengers 'rwalk away
from it". The Guggenheim Fund for the Promotion of
Aeronautics was establ ished to promote aeronautical ed-
ucation, aeronautical science and commercial aviation.
Devising a Safety Competition which stressed the impor-
tance of aircraft design in minimizing the existing
fl ight hazards was defini tely in I ine wi th the purposes
of the Fund.

Under the specifications laid down only seven of the
l5 airplanes brought to Mitchel Field for testing could
be regarded as designed for the Competition. These ma-
chines were the Curtiss Tanager, the Handley-Page, the

Schroeder-Wentworth, the Heracl io Al faro, the Cunningham-
Hal1, the Taylor and the McDonnell. Here is a brief
account of these machines and how they fared.

The Schroeder-l{entworth was the first effort of Mer-
cury Aircraft, Inc., the then new name for the long-es-
tablished Aerial Service Corp. Designed by Harvey Mum-
mert and flown by Major 'rShortyil Schroeder, this odd
design featured almost 60 feet of variable camber wing.
Unfortunately, it crashed while on a preliminary flight
and had to be withdrawn. The Schroeder-l/entworth was
the only entry with a variable pitch propel Ier. I t em-
ployed a Schroeder design in which the pitch was actua-
ted by the prop blades themselves as the engine speed
was varied. The machine was powered by a 150 hp Comet
radial and grossed 24!0 pounds with 480 sq. feet of wing.

The Alfaro, ly'arner Scarab powered and built in Cleve-
land, failed to qualify, its maximum speed being 108.5
mph. lt featured skewed ailerons (similar to those
found in 1931 on the ty'aco Frs), a type of wing flaps
anticipating the much later Fowler design, and an inter-
connected spoi ler-ai leron system al I of which could not
be tested ful ly because lateral control at slow speed
was dangerously deficient. The Alfaro was two place and
had conventional steel tube fuselage and tai l, and fabric-
covered wooden wi ngs.

The Cunningham-Hal I entry incorporated a camber-
increasing, flapped and slotted low wing with ailerons
mounted on a 14" chord, M-5 sectioned "upper wing". lt
proved i tsel f something of a 'rdog", fai l ing to meet the
speed requirement by some 15 mph and reportedly taking
an unreasonably long ground run before becoming airborne.
This machine was a composite, its fuselage being from a
production model Fai rchi ld KR 21.

The McDonnell entry was a low wing machine, probably
the most modern in appearance of any of these 1929 air-
craft, with an unusual ly wide tread landing gear, the
shock struts of which had an 18" travel. lt crashed dur-
ing an early fl ight and could not be repaired in time
for the Corlpetition. Seventy percent of the span of the
McDonnel I was flapped, the other 30% being ai lerons.
These urere balanced and differential in action, having
25o up travel; only llo down travel. The power was a

l{arner I 10, and the structure was convential steel tube
and fabric.

The Taylor machine, a variable incidence, high-wing
nlonoplane, was disqualified on the speed requirenent
being sl ightly too slow in maximum speed and considerab-
Iy too fast in minimum speed. The variable incidence
feature proved to have no effect whatsoever on the in-
dicated stal I ing speed: the airplane stal led at the
same speed (45.5 mph) regard I ess of the i nc i dence set-
ting of the wing.

The Curtiss and the Handley-Page ai rcraft, both pro-
ducts of Iong-establ ished companies, had alnrost identi-
cal performances and thei r point scores in the judging
were within 5% of each other. A conrparison of their per-
formances i s summari ed here:

Category of Test Curtiss Handley-
Tanager Page

Maximum Speed (rph) lll.6 112.4
Rate of Cl imb at 1000 Ft. (Fpr) 700 730
Minimum Horizontal Speed (rph) 30.6 33.4
Minimum Gliding Speed (power of f) 37.1 39.7
Land i ng Run 90' 82'
Landing Run Over 0bstruction 293t 320'
Take-Off Run 295' 290'
Take-0ff Run Over 35 | Obs tac I e 500' 440 '
Flattest Gl ide 60 7.2o
Steepest Gl i de (under 4! nrph) t 3. zo I 2.80

TOTAL P0 | NTS AWARDED 22.9 2t .9

The remaining aircraft entered were either starrdard
production nrodels participating rrrainly for the acJvertis-
ing value, or production types nrodified with flaps or
slots with the hope that in this way they might ct'lnform
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to the slow fl ight and short field performance specifi-
cations. Unaltered production models included a Bourdon
(later Viking) Kitty-Hawk, a Brunner Winkle Bird and the
Command-Ai r 5-C-3. The I atter, after pass i ng h i gh speed/
climb tests, proved to be 33% too fast in the minimum
speed requirement and was disqual i fied. Modi fied pro-
ductiorramodels included a Fleet Model 2 and an entry
cal led the Ford-Leigh. This ai rplane was a Brunner
I./i nkle Bird f itted with a Kirkham Products 0X-! devel -
oping ll5 hp, and it mounted-a small, fixed, slot-like
auxi I iary airfoi I above the upper wing.

Although few of the designs or arrangements featured
in the Competition ever went into production (the eco-
nomic col lapse of the 1930s having something to do with
that), the value of the Competition to aeronautical
science is unquestioned. The effectiveness and useful-
ness of wing flaps and slots was proven clearly for the
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Command-Ai re, I nc. entered thei r
I 70 hp Cu rt i s s Cha I I enger power-
ed Model 5-C-3, a three-place,
open cockpi t bi pl ane. A fi ne

aircraft by 1929 standards, it
simply had no features whatso-
ever to meet the Competitionrs
low speed requirements. Howev-
er, it performed better than
the other production models
entered. lt passed the first
two qua I i fy i ng tes ts record i ng
a maximum speed of 114.8 mph
(the fastest speed attained bY

any entry, incidental ly) and a

rate of cl imb of 900 feet per
minute (the best rate of cl imb
recorded in the Competi tion).

The Taylor C-2 was another en-
trant and was the grandfather
of the E-2 cub with twice the
horsepower and some eight de-
grees of variable incidence.
These features did not help,
however, and the airplane was
found to be too fast at low
speed and too slow at top
speed to qualify for the Com-
petition. lt did prove that
variable incidence was not a

very pract i ca I i dea. Li ke
the Fleet and Brunner-1./i nkle
entries at Mi tchel Field,
the Taylor C-2 used the 5

cyl inder, Kinner K-5 radial
engine of 90 hp.

Mercury Aircraft Corp. entered
the Schroeder-l{entworth variabl e

camber monoplane but withdrew
following a crash in a prellmin-
ary flight. l^/hile being flown
by MajorrrShorty" Schroeder at
a low altitude, the ai leron con-
trol mal functioned and the plane
spi raled into the ground. The
wing of the aircraft was dividec
chordwise into three sections in
order to achieve a cons iderable
camber variation. Li ke the more
photogenic McDonnel l, i t might
have given the Tanager a run for
the money although it had never
been flown before coming to Mit-
chel Field for the Competition.

fi rst time, and the I imitations and disadvantages of
variable camber, variable incidence or fixed slots was

definitely establ ished. And who knows--maybe somebody
in our day will yet discover that a two or three place
conventional airplane with a speed range of 30 to
ll0 mph and the agility to operate safely from a foot-
ball field is not such a bad idea after all. lf it
could be done in 1929, we might still be able to do it.
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