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2101 Conetitution Avernue, Washington, D. C.
Division of Anthropology and Paoychology

Campnittae on Aviation Paychology

November 2L, 1947

Dr. Dean R. Brimhal}

Assistant to the Administrator
for Research

Civil Aeroneutics Adminietration

Roam 5217, Commeice Bullding

Washington 25, D. C

Dear Dr. Brimhall:

Attached 18 & report sntitled A Study of the Accuracy of Recognition
of the Inciplent Stall in Familiar end Uhfamjliar Plenes, by P. J. Rulon.
This report is submitted by the Comittee on Aviation Psychology with the
recammendation that it be included in the series of Technlcal Reports of
the Division of Reseaxrch, Civil Aeronautics Administration.

This report is the firpt cn e series of studies concerned with the
problem of the incipisnt stall which have been undertaken by the Committee
on Aviatlon Psychology because of the fact, demonstrated in CAA accident
investigations and research, that the inadvertent atall 1s an importent
centributory cause' to accidenis in private flying.

The study reveals conse’stent.faeilure on {he part of student pllots,
privetes pllots and flight instructors to detect the pre-stell cenditions 1n
light aircraft. OCn the basie of these {icdings the Cammittee on Aviation
Paychology recommends *that regulations be formulated requiring the lnstalla-
tion of approved stall warning devices in &il private eirplanes, providing
that field tests demonstrats tkat avallebles ingtruments can be adeguataly
maintaiced and function properly over an oxtended perlcd.

This recammendation does not imply that the necessity of training in
the stall; of improcviag methods for giving such s1aining; end of directing
increased attention to the avoldanze of a stall as a paglc factor in safe
flying can be disregerdss.. It 1s the plan of the Cammitiee on Aviation
Pgychology to continue ressarch in the latter aroes.

Cordially yours,

(VI

¥orrie S, Viteles, Chairman
Conmittee on Aviation Paychology
MSV:mm ' National Research Council
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EDITCRIAL FOREWORD

Both CAA reporta on accidents and asystematlc stndies by D. R. Brimhall
and R. Franzen shov that many accidsnts in light aircraft follow an inadvert-
ent stall.l The high incidence of such accidents has pointed to the necessity
for research dirscted towarda a program for reducing the frequency of inad-
vertent stalls durling flight with light aircraft. The study presented in
this report 1s the first in e Beries of investigations undertaken by the
Kational Research Council Ccomilttea on Aviation Psychology on stall recogni-
tion; on the effect of training on stall recognition; on the isolation of cuee
which are most efficient in giving warning of an imperding stall; and on other
agpects of the problem.

In the study on the accuracy of recognition of the inciplent etall cov-
erad in this report, check flights ware administered to subjects in specially
equipped planes. In each plene, five vanep on the leading edge of the wing
were pat to "trigger" at differsnt angles of attack. In most mansuvers the
fourth vene "triggsred” just before the edge of the atall wae reached, and
the Tifth vane “triggeroed" just as the stall occurred. A panel of lighta
vislble to the chack pilot but not to the subject, was activated by these
vanes, providing the check pilot with a measure of the degree to whioch a
"etalling” angle of ettack was approached by the subject.

During the exescution of “agsigned” mansuvers in the check flight, sub-
Jects were directed to fly aa closs es possibles to the "edge™ of the stall
without actually etalling the plane. Their success in approaching .the stall,
wlthout actually stalling the plane, was emplcyed as a measures of the acouracy
of their stall rescognition. Thue a pilot who 1it four lights when intention-
ally flying as close as pogeible to the “edge™ was considered a better jJudge
of the incipient stall than was a subject who lit only three lighta.

An objsction might be raised to thls procedure cn the ground that & pi-
lot who, was actually able tc recognize the pre-stall cues attendant to light-
ing four indicator lightes, might nesvartheless nct approach the stall more

clogsely because of uncertainty as to hia ability to control the plane in flight =

cloger to the stellwd condition. With respect to this point of view, 1t should

be emphasized that nons of saveral instructors who flow expsrimentally with the

gtall-warner signal lights vieible lsd any Aifficulty flying the plane in the
near gtall condition characterized by lighting four lighta. Similar findinge
wers evident during flights made by a number of private pilots, and 1t was the
opinion of the check pilots ithat evsen student pilots could "light four 1lights”
rather easlly providing they wers ellowsd to gauge their approach to the stall

1Thia research i described in the Proceedings of the Annual Meeting of
the Coammittee on Selection and Treining of Aircraft Pilotgp. Washington, D. C.:
CAA Division of Research, June 27, 19%47.

2The apperatus represented an admptation of a comercially awsilable
"stall warning” indicator.
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through ‘referemce to the stall-warner lights, rather than through using only
the perceptual cues normally available.3 It appears, therefors, that the ob-
Jection 1ia not tenabls.

One further detail should elsc be mentioned. As indicetsd in the report,
during executlon of gteep t the fifth vene could be “triggered" without a
stall cccurring immediately,” although in this condition, unless the pilot im-
mediately decroased the engls of attack a stall would occur, i.e., "if the
pilot didn't do something the airplane would." Refersnce to the report, in
particuler Table 12, indicates that ths proportion of instructors who 1it five
lights, but who are credited with not stalling the plano, 1s markedly lower
than 1s the case among private and student pilote. The experimenters have
pointed out thet this indicaticon may be errcmeocus.

This results from the fact that in a nose-high gliding turn the fifth
vane triggered just as the stall occurred, It was 4ifficult for the check pi-
lot to judge whether the dropping of the ncse coirncident with the triggering of
the fifth vane (and the lighting of the fifth ijght) occurred as a rasplt of a
- stall, or during the recovery by the sudject fram an intended stall approach,
In cases where the subjoct was an instructor, the check pllot may have given,
him the benefit of the doubt, and recorded that he merely returned tc normal
flight from an intended approach to & stall, rather than that he actually
stalled the plane. This ambiguity does not, however, alter the conclusions
drawn from the investigdtion. ‘

The results of this etuda', indicating a marked lack of accwracy among
flight instructors, private pilote, and student pilots in recognizing the in-
cipient stall, represent lmpertant findings pertinent to regulatory policles
and to the improvﬂent of pilot training. Further work con the effect of traln-
ing on stall recognition is bveing conductad undsr the auspices of the Cammittse
on Aviation Peychology.

The present investigation was conducted by the Educutional Rasearch Corpor-
stion, under the direction of Dr. P. J. Rulon, who aleoc was primarily. responsible
for fomulating the experimental approsch to thia problem.

: M. 8. Viteles, Cheirman
Nov. 2k, 1947 : Committes on Aviation Psychology

381milar camments were made by f£light personnel associated with a research
project at Chic State University, in which the stall warner installation was
also employed.

l"Jﬂ'i.u"l:hm:' refinement of the squipment used in research now in progreas will
regolve this difficulty.
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STMMARY

The purpose of this study can be expressed in the form of two questions;
firet: Does the typical pilot succesd pretiy woll in ildentifying the incipi-.
ence of the stdll when he consciously tries?, and second: Does the typlcal
Pilot frequently depart inadvertently from 1oml flight in the directlion of e
the stall approach when h¢ hae no bueiness doing so? The investigation en- f
deavored to ansver tliese questions with reepect to performance of pllots in 2
a light plane with which they wore familier (an Aeronca Champion), and in i
a light plane with which they were{ unfamilier {a Taylorcraft 12¥).1 .

Two hundred flfty-four subjectis wers employed in the 1nvea’tigation of
performance in the femilier plane (93 student pllots, SO priwvate pllots, anld
81 fiight inetructors). For the study involving the unfemiliar plane, 119
aubjects wers vaed {33 student pilots, bl privats pilots, and 36 flight in-
structora}. Subjests flying in both familiar and unfamiliar planes wers in-
gtructed, during tae srxecution of a seriea of assigned mareuvers, to fly the
2lane as close es possibis to the "sdge of the stall” but not to stall the
plane. Performanc: of the -ubjects was measursd b mesns of an sdaptation
of a commercial stall warning indjoator whkich inilcated to the check pllot
flying with the eubjoct the degres tc which the sgtall was approached., Meage
ures of degree of appiroach to the stall wers elsc teken in "uassigned” ma-
neuvers, during which the sub ject was instrunted to fly normally. The sub- s
Jeots were unawere that thelr perforwance during these latter maneuvers was

belng cbserved.
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The results of ths investigatioa indicated thet the anawer to the first
question was: Ko; the t:plcal pillot does not succeed in 1dentifying the lnolip-
ience of the gtali vhen he comasiously trles; and thet the answer to the '
second questlon w2a: Yes: the typical pilot freguently departs inadvertently
from normal flight in ths direction of 'stall approach when he has no businees

dolng s0.

Durling tha aas:lgnari maneuvors) the suwwj+cis e were consciously trying to
flr on the sdge of the 8%alli ectuwally were for the ‘moet part flying well beleow
the polnt of stell incipience, evan in iths faxlliar plane. This tendency was.
more prosocunced in the unfamilisy pleane. During the flights of a number of sub-
Jacte the vlene wes At beet only slightly berond the rormal flight condition evén ‘\#
tmug}: the eubjucia tacunkt they ware Ton.ihe 9igw. “Q Generally, recognition . 74
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Live investigation of perfonmnce i1 the Janiliar plans was carried out at
thrse rogesich ceniere, respectively lovaved 1% Fedford Fleld, Bedford, Massa-
chusetts; Cumberlend Algport, WHsshr lle, “enusmece; ard Yustchestor County Alr-
pert, Weastchester Covaty, iflow York. lovassligation of performance in the unfam-
13iar plers was condicten only ot the Bedford, Museseciusshta, center.

21y should be nobed, howevsr, ousi, o pumber or subjects, pariiculariy stu-
dant pllots, appreecied Loe clomely o wre =Age of the atsll and actually stalled -
the planse. -




of ths etall eppeuzei, a2p fadiceted by tha inzorastors, was nore adeguate
then that of the private pilceis, end the performance of the private pllots
wvap acmewhad bothser {hen that of the sbudenv pllote. MHowever, the perform-
ance of the instructora was caaridersd far fram adeguats, snd this inadequacy

18 probably reflaectsd in ths gperformance of the priwvate and student pllota.

, L In the watasigned manouvers the resulis indicated that pilots do ccca-
e gicnally approach the stall inadwertently and do frequvently £ly in such & way
RESEI that their dsviation from norwsl is in the directlon of an approach to a4 stall.
*%1‘7 : Agalin, performances in the feriliar plane werz better than werse performances

in the unfamiliar plene. The unfamiliay plane wasg actually stalled inadvert-

iy
(Y

o
e ently three times while a studert pilot was trying to fly normally. Several
r'f;;f_ olose approachas to the gtall were made irsdvertently by all types of pilots.
¥ I considering thesc” findihgs two facts should ba noted. First, meny of
L the inadvertent stells and approachos to stalls in unsesigned mansuvers oc-
ffgf«* curred during recovery fram a stall following an assigasd maneuver in which
g the pubjects attempting tc fly close 4o the stall sctually hed stalled the
e pilene. This auggests thet mauy sccidents resulting, 7o~ exsmple, from buze-
;'5 ing the girl friend's house mey ocowr, not during the huzzing itsels, but in
B the recovery from the mencuve: Auring vhich the z load on the plans is high.
e
A Second, the "unfamiliar” plane was only slightly uufamillar, both it and
é; > the "familier™ plane being high wing monoplapsa, of saapaxeble horsspower,
Lol tandem seating, and having simllar controls. A pilot, having checked out in
?1;, : the Aercnca would at many alrpcrto be allowed to fly the Taylorcraft LM {the
g "unfamiliar” plene) withou further ado. Thersfore the indication of markedly
ks poorer stall reccgnition in this &ircraft has important implications. '
t‘s,'.u

The most importent finding of ths atudy is the ovidencs of inadequate
recognition of the cluas to stall Incipience as avidenced by the instructors
themselvea. This may well sxnlein the inadequacies in the performance of
private and student pillots.
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JETRODUCTION

This etudy wes undertaken to answer a questlion which cam be d4i-
vided into two parts. Generally put, the gquestion wes Is the stall
in private flying & very important matter? The firsc part of the ques-
tioa wrs Doss the typical pilot succeed pretty well in identifying the
incipience nf the atall when he consclously trles? and the second par:
of tha queelbion wsg Doas the typical pilot freguently depart inadvert.-
ently from normal :)igat in the directicn of the stall approeck when
he bas no business dolue aol

Regearches connuchod under the anspleea of the Civil fAerorautics
Adrinistration end mder the auspices of the Rational Researcn Council
Committee on . -iau-ou ¥eychology have already shown that a substantial
nurper of the reciderts in pivate flying ars due to inadvertent atalls.
In & genee tharslure woo general cuestion iz slrsady been substartlally
anzwered . Mayvarthaluss no normatlve data have bsen previcusly compilaed
showing the snswere oo olther of the aub-quesiions: the accursacy with
which the pilct cen recrgaize the stall when he tries, and the frequency
with which he ino¢vertently deparis from normal flying In the direction

-of a atall approzcl:. I was declded that both these gquestians should be
angwered w!tlr respact to student piliots, nprivate pilois, and instructors.

inveatigated : oo c1ly in &a airplane entirely famillar to them, bLubt also

in aa approorinta wnfamilisr slrplune of the 3ame general typs and horse-
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PART I:  INVESTIGATION OF PERPORMANCE IN FAMILIAR. PLANE

RESEARCH CENTERG o _:

. :L u‘;}é
. The investigaticn was carried out at thres airports st each of vhich ““'}“
thy standard training plane. was the Aeronca Chempion, a high-wing tandam
trainer of 65 horsepower. The logation s0d _cther pertinsnt dats connerniqg % _
each of these centers are &8s r‘ollm A §

e

LI

Bedford Fleld, Sedford Measachusetts. Opernting c:cnpany , Bast Coast \
Avietion (‘orpomtion, operatlcns manager, Mr. Jawas Weshion; check pllot,
Mr. Philip Sampscn; project lup-rvisor , Dr. leg Lieaberman

Cumberiand Airport, Rashvilla, Tennessea . Opmtine, campany, Capitol
Alrweys; operations mensgéer, Mr. Mack H. Bowe, check ‘pilot, Mr. Frenk Wel- -
burng project supervisor, Professor Stenford C. Exricksen of Mqrbilt Uni -
versity. . ’

Uaut-chastar County Alrport, Weatchester County, New York.. Oﬁmtﬂﬂ& s
campany, North American Airport Corporetion; airport manager, Mi. Rohert W.. %

Galleway; check pllot, Mr. Walter J. O'Neill; projsct supervisor, Frofessor il
Robert T. Rock, Jr., of Fordham Thiveraity. ek
FIANES RMPLOYED B 1_% £

Figures 1 and 2 show front and rear visws of the Aeronce Champion used Igw

at one of the centers as the "familiar airplane.” The pame kind of airplane Z¥x
was also flown at the other centers at wiich a:x:mimt.iona wore given in & Tt
“familiar airplace.” S

STALL RECORD(ZZ APPARATUS : g

At each center the airplane in which pllote were examined wee equipped ”’1*
with five vaned in the leading edge of the left wing, arranged in a ladder
formation as shown in Figares 3 and 4. Figurs 3 shows. the view from in frbﬁt
of the airpleas looxing slightly aowuward ab the leading edge of the left
A peruting of the uppor edges of the black plates indicates the stair-like K
arvangement of tha vaces installation. Flgure 4 18 a vlew looking toward the
fuselage and upward toward the leeding edge of the left wing. The venes can
be sesn to stand in diffetent positions an ths ieading edge of the wing, apd .
%o stand at different angles wita raference to the wing ﬂhﬁr‘dell -

Mamab b s o s e

R e e e et B o i m T Rt N T A s = T o s i e s,

Ypgch of Lhess vause 13 s eteaderd gart of the Safe Flight Stall Hamtng«f}
Indlcetor manafactucsd ry the dai's Flight Inmtmunt Corporation of White
Fiains | Few York. The operelion of ikese vhusz -has been explained by Dv. P
Teunerd M. Ureens, Lrogident of the cefe Flignt Instrimsnt Corporaticn, aome- - o
what aa ol lorg: ' - o
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4 can ko sser in Figures 3 ;mﬁ k, ths 1ve venes ussd fn this tnatsus
. mentation wers arrangsd In a auptea with the cutbosrd vave mounbed high on
o the leadiug adge and +ie Iricaml vane muntea low on the lara.ding adge .

Figurs 5 wae &rtwu hy trac:ing a template fitted to the leeding edge. of
&1 ths Aeronca Champion At ong of the centera, and therefore showe a full-scale
Fi porirdyal of the tinlm& wing profile 3n ths nsighborhood of the venes. °-

27 'MTe pcaiitions of the yanes and thelr lepgths ‘ays 8lso ghown ful}-ascale, with
5 the ‘vausa rumbered in ‘the soquence in 'lhich thfy triggerr as the stall is ap-

S preactsd. 7 ‘ ‘ :

o, The final poutzom of the: vanes were detgrmined by uriu pf a&,ﬁm-— ,
k .ments each mda after flight testing ths a.:lrplane

g

g‘f . The nuybor 5 timo Was .go &d.mn‘«ad ‘that when & etall apprumh wad :udu

= in e left climding turn, the vane triggéred almost: ‘exactly at ths same in-
34, - stant that the aircraft started to apin over the top in whAt wopld be a spin
I?:.I:;: out of a olimhing turn if the pilot did not recover. -The vane beliaved the’

i, MK WeY in the stall approech in a right olmb:,ng turn as it e,:m in the ﬂtail
s sAFprosel in a left climbing tum. . x
Hie When the stall appiroach vas made from £light conditions Gther thed c1izb-

A% ing tirme, the mumbor 5 vane did not trigger just as the steil ocowrred. It
47" was thersfore necessary $o standardize the installation on the olimbing turn
~in arder to assure that the inetallations vould be approximately the eame at

e ‘81l test centers. _ . !
S When the esall upproach vas made strajght ehsad with cmnng ponr, _
i . vene triggered Juat perceptivly late; that ia, the shudder of the stdll ccourred
’:;éj and the nose Just atu'tad. to drop, aud only theti d1d the number 5 vane. trimar
éf? . When the ata.Il approach m made atraight-ahead with pouer off, the be-

;",F; . ‘havior of 'the vane ¢qponded upm 'thn way in which the stall approach wadg X8 -
"‘ﬁf” S (C"m‘m}m airpland in flight 1s ausuimd by the. dgmlommt and
ﬁfff ‘meintenance of po&ﬁiw prespures againat ths lover surface of the wmg and

mgﬁ-ti‘m pressures (reiative to atmospherio) on the upper siurface of tHe:wing.
.. Bomewhers on the lekding sdge of the wing is & yone of gero preggure, helow
a;% . which zone the pressure is positive, and sbove which the pressure is ndgative
‘4. with respect to atawspheric. In accordance with the Bernoulli law comnecting
E- _ preesure and velocity in & moving flutd, the air velocity at the point of .zsro’
*».;g‘g;. presmura on the 1eeding edge of the vring is very high, and its directiocu 1e
,;a pnml],el to the surface of the leading edge. A vane mounted anywhere 4bove
P . this zone of gero pressure will be biown upwsxd by the air stroanm, ‘while &
... vane mountsd l.n;ruhere below the gone of rerc preseure will be Dlown dovaward .

_ - As the angle of attack of ‘the aircraft wins 18 inoreased in the direction -
'of & atall approach, the point of zero yressure moves down the lealding edge of
5 - the wing, 40 thatamanmmtadhighmthnlmoa@orthowinsa;m»
- ‘Arrenged as to olose & oircuit when blown upward, would frigger quiis early in
:J*.F &n approech to a-stall, whila A vene mounted far dowvn on the laading edge of
“7 - the wing would trigger vary late. I the vane 1s mounted far encugh down o0 S
-” _the leading odgo of the wing, it will not trigger untll the qucun-nme of tha Y
atall. T T

Tx 4




Cubine . TE L noba wod uIo) Loy s T = e o bigh poalttilon by
corhinnelly ipcveralisg becok precsurs on Sae cHick 0o that the stall olcwmcred
. dn en exteemely nose-high £itid tudes, tanan “he weeber D vane triggerad almost
_, exmotly At the time the alroreft brake Mwio wha Aatall. o the other hand,
1f the atall wue scocmplished bF bringing o ao3a up to the horizon and
holding it tnere Dy graduslly exerting mure amc morae back preasure on the '
atlck, but wlthout ralsing tke ntie above the horivron, then the eircraft
would stall without triggering the number 5 vebe, although the number $
vaho would trigger durdng the dropy of the noss in the stall,
i , . -

When ths stall wes lepprosched in a g:;].itliug turn, the Lebavior of the i
nurltexr 5 vane depended again upon hov the nope was held. If the nose waa :
bronght up guite high before the atall o:cureed srnd the etall took place in
8 nopa-high attitude, theh the vone trigrsred Just ag the stall cccurred.

If the nose wea uob brought vewy high, but wes only kept.unp to the horizon
vhile tae stick wns gradvaelly brougeh tosi %o induce tha stall, then the
atall occurred before the mmber b vene triggersd, although the vane trig-
gered during the dropping of +tas uoes ir the atmli.

In 8 stesy tuxm at altitude (ap ampluyed in the 7209 turn in the CAA
flight exemiration) the number & vane triguered lLefore thers was any immi-
‘pencs of a stall. A reagomably akilif, pllot could light all five lights
and then mske & udrma) recovery frum e tura, ingtead of z normal recovery
from e stell. In an airplsne with br 1ittle horsepower ss the Aeronca Cham-
.plon, this maneuver involved Lankins the airplane so stesply that gltitude
covld not be held, eo that animally the twwn wag not llteraliy a "steep turn
&t altituds, Y but nevertheless & pilot told to come pg close as poseible to
Bt&l-’ ing tha alrplens in & gheep turn, without actually atelling it, cowld
reedlly trigger the fifth vone without stalling the airplane.

Whon the estull approach wiz made strelght ehead with climbing power, the
number 5 vane vetaved the same az 1t 414 waen the atall approsch vas made
streaicht ahead with crualsing power.’ That is, the stall took place just per-
cevtlbly before the awnber 9 waue trigeercd. )

In spite of the fact that the mumber 5 vane dld nob trigger exacily at
thy ontry intn the atall when ths apprcach waa made in differsunt flight con-
diticns, 1ta behnvior wae nevertheless saitlsfectorily meaningful for the.pur-
poge of the study. Tne conditions iu walch tha vane triggered Juet percepti- -
bly teoo late wers etyalght ahead mareuvars with olther cruising power or .
clinhling powsr. In sither o these ranenvers the gtall actoally began, and
only then 41d the wana trigger. The alalling of the airplene was easlly and
cleariy recogalzable by the check pilot and 1ts occwrence waz Juat as definite
ee the triggering of the £1fth e, so that it wes relatively hsimless for ex-
epining purposse L0 heve the vans trigger just perceptidbly too late.

In gteap turns ol altituda the vane triggered without any atall taking
place, and thes exemines could thorelforo frigger the ¥ans and gtill Xeep tha
alrplane in whet might be ragarded ss & flight mpneuver Ilnetead of a stall ma-
i nelver. Howsver, whon tha vene triggered, a lcss of altitude wae belng sus-
“ tained, and a turn was not being made &t altitude.
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FIGURE 1

FRONT VIEW OF THE "FAMILIAR" PLANE (AERONCA CHAMPION)

FIGURE 2

REAR VIEW OF THE "FAMILIAR" PLANE (AERONCA CHAMPION)
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FIGURE 3

FRONT VIEW OF VANE INSTALLATION ON LEADING EDGE OF WING

Lo

FIGURE &
VIEW FROM BELOW OF VANE INSTALLATION ON LEADING EDGE OF WING



Ir violant changes in the augle of Lenk were drought about by the p:llot
the behavicr of the vanes wes affected. Therefore the above report for the
bahavior of the mwmber 5 vane doos not apply whea any proacunced roll 1s exe-
cuted along with the designated meneuver. If in a steep loft turn at altitude -
e sudden change of benk ia undertesken, ithe vane will behdave differently . during - &
the roli which changes tha bark. 1t was thoteines suggested to the check pilot =%y
that in all turning maneuvers, bLie bapnk De estzblished and held during the ap- -
proach to the stall. [t was urged that ir Aoy ceae any very rapid changse of 5
tunk be avolded if a% &ll pesaidle. ™hhanpily aw thing very constructive could
be suggested in thls conomscticon for remadyling the ineviitable dilficulties
caused by turbulence, ard the necessity for maring rapid adjustments in the
ettitude of the aircmft o overcuns ihe ofiectr of she turbulence.

Yane number 1 wag mounted. high ou the wing 20 that 1t would trigger when ..
any slgnificent departurs from normal Flight lacrsased the angle of attack.

It would trigger in a stzep climt or in & mushing glide. The setting of vane
nunber 1 wes adjueted aftar flight testing by the check pilot, whose dlracztiva
vas to heve vane number 1 ac sel that vhonever it triggerst he would be Justi-
fied in telling tho ersminee thet he was rot performing normal flight, but was -
opersting et too high an angle of attack- At tkhe Bedford centsr the recommended.
air apeed in the rormal climb wes 60 milee psx hour, and vane number 1 was ac- '
cordingly eset so as 4o trigger 11 & ¢limb ai scmothing uader 60 miles per hour, !
80 that in the noreal climb the wane would ant trigger. The reccamended glid- > %
ing sir spead wae alsv €0 miies par howr, ao that in the recammondsl normal C.
glide the number 1 vamae A4 not trxigrer. The problen, of courns, was to get
the number . vene aget go that it would triggsr soon snouzh, but not too soon,
vhen the angle of eitack wag incremscd. The wottling was left to the check pilat ;)
- in congultalion wath the other lmptructora ai Las fleld, wlth instructions thet
the vane shnould triggor soon saough v detecd any important deviation from nor- 43
wal flight, bHut trigas lote anpcugh so that bhe svamines could not cloim Lo be
malntaining novael £.2ght whoa o iriggured )

AfLexr vanea numbar 7
3 was determined Yy n ge&an*.;i"rxl Limeod _‘. Y narpenﬂ.mul&r deLmU‘“Q il
angle betwsen numbera 1 ans 5, 2. biwl cueber 5 w23 midwey between nunbers L and’ :
5. Similexrly mmbor 2 was midway batve.r uunbern L &zd 3, and mumber L was ﬂL_u"g_i_fﬁéﬁ--

way betwsen mmbere 3 and 5, . S
. 3 ,ﬁ)
The .above dsecripiiona of the behavicr 02 ihs wvansg rersrs-of course to *#‘

thelr bebavior in colm ajr. When acxesl Plight was meintsined through turbalent “#-
air, veme mumber I would Lrequently ixlagsr, auwd occaslcoally vene number 2 would. -
trigger .as wail. Thla trigeeiing dne {0 turbuisnce was nut regardecd as an unde=
girable feature of ihs insteliatlon, however, since gomwe instiructors reccumend ac
flather climl snd & steepsr glida L1 tuwibulect sonditlons then in etill cr-n.t*itiw&,_;”‘
of alr. Sinse lindverien’ stalling cen (v placs in invbulent couditlunn 17 the 7
usuel gliding opeed 15 ewployed . soms Snnvenctors migit well recommend A highan
aip apesed In beth Nl climh and the «iids when barbalance 4 encountered. '"l‘.ﬁ"ﬁ"_ o
fore the merz effiviout pilois wil]l svold wriges~ing the oBrly vengs, even 'whem e

fx
T

e ' B 5 . - Q.,_
biey ere Flyving in coadislcae of SLroblords . 2
: B
LA .
From thla sov o7 flve vanas ¢ 8 ' F Lonivatir abhls wen ied dnbgaind through o 4y
the ying to Lhe 3o #nd lhencs into Jhe colrpdi. o dow the lefl-here wall Qf . %%f
ST e



the cockpll, where 11 termipaves ia'a canie couwectsr, The check pilot was
Lrovitied owith A apacially consbruoted cliphnoard frop which 4 cable was led
to a eixilar coonector. Proat énd hack views of this clipboard are presented
ir Tigurea 6.and 7. 'The conaecting cable cap be ssen ilesding off fraam the
Lpper loft of the boerd in Fgure 6 and frou the upper right in Figurs 7.

(. ths back of the clipbomid wis mounted & fiat six-voit battery which ener-
glued the lighte when the venwe triggsred. Aa seen fram the front, the num-
bae 5. light 18 on the left and the number 5 light is on the right. Thus,

se the vanes trigger in Bequence during an approach %c a stall, the lamps
light in sequerce fram left 0 vight, the firel lemp staying L1t while the
second comes on, both of these mbaying 11t whils the third one caxes on, and,
o forth, In order to r#:0:d the numper of triggersd vanes, the check pilot
1y to put a check mark in the colwrn undernesth the farthest light iit. :

A new sxamirstion sheet van a@ployad for sach exeminew. A copy of thise
re:ord ahsst constitutes Exhibit I '

PROCEDURE IN CHECK 7LIGE? ADMINISTRATION

- Z4% .. The oheck pilot was provided with & supply of instruction shesta 5o that

'wcould give one to esch examines bsfore the flight. A copy of thie instruc-
ticn sheet is presented as Frhibit II. An exsmination of this sheet vill re-
ves)l that the exsminee was quietiy told meveral times that he was to fly nor-
wally whenever he waan't told to do anything elee. In the fourth paragreph
the examines 18 told, for exswple, "If you make the take-off, make a normal
ta.k.e-orf., ‘and use a ncmnl climp %o altitude. After any maneuver, return to
“pigieel cruising flight. When gliding, use the normal glide In other vom,
Bt as yau have besn taught except when told to try the stall business.”

tua.lly not &ll exaziness ware uuppl:lod with thie inatruction ahoat.

" “The check pllote found that the examines typically tock a good deal of time

to yead 1t and the check pilot therefore frequently gave the examinse his in-
atrmticna orelly, occamicnally. confirming them by supplying & copy of the
immction sheet to be read at ths studept’s somvenience. Each check pilot
ged, however, to include in his instructions the admonition for the ex~
m to use normal fligkt for a&ll of his flying except in the stall approeches

. when {.‘..'n'-exc:t,ad.c -

Except for the check mayks to be placed in the columns, the spaces in the
‘sxzasmination recoyd weres moatly filled in bhefore the exmmination flight.. At
the top of the record wag a provision for the exeminee's name ant hie age us
<f hie lest birthiday. Four lettars were provided for indicating the type of
cartificats held by the exmmines: & for studant, P for private, C for comner-
cial, end T for transpart. The check pilot emcircled or underlined the word
“Ingtructor” or "“Instrument.” if the axaminese held elther of these ratings, and
entered the year of first sclo in & space provided for the purpoee. Opaces
ware alsc provided for recoxding the total sclo hours of experience of the ex- :
aminee, together with the number of solo hours in the past G0 days, and ‘the '

. yumber of solo hours in the past 90 dsys in the make and model of airplane used

in the amimtim o \




FIGURE 6

CLIPBOARD AND RECORD SHEET EMPLOYED IN INVESTIGATION
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FIGURE 7

BACK OF CLIPBOARD SHOWING BATTERY AND LAMP INSTATLLATION
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. EXRIBIT 11

l%%;—: - . /
o EDUCATIONAL RESEARGH CORPORATION

5 Cambridge, Hassechusetts

ah 40 Quincy Street

‘%1

. 8 May 1947

Prom your flying experience, as well as from your gensral knowledge of
«  flying, you know how important it 1s for g pllot to stay cut of ths troubls
“ "  which can be csused by stalling the airplsne at the wrong time,

: Neturally one important thing is, ocan the pilot-tell when he is in Gan-
> -ger of a5 atall? The Civil Aeronzutioes Admlnistration in Washington has asked
the Educatlional Research Corporation of Cambridge, Massachusetts, to find out
“s . how well pilots can tell wher the alrplane is sbout to stall,

Farr- \ The check pllot wlll therefore ask you to come as close to stalling the
#..  sirplene as you ecan without actually stalling it. He will usk you to do this
A geveral times, first starting with the airplane flying straight ahesd with
& crulsing power, then under otber conditions, until £inally he will ask you to
do 1t after you have started a left gliding turn.

P

L You will not be asked to try the stall in auy kind of flying that you
. haven't slready practiced, and you will note that you are to nse a ship with
42" which you are already familiar. The check pilot will tell you what to do

=" . Just as though he were giving you an ordinary f1light examination. Whenever .
w2 . he doesn't tell you anything, fly normally. If you meke the take-off, make

a normal take-off, and use & normal clinmb to altitude., After ary naneuver,

';;E}.?- return to normal oruising flight, When gliding, use the normal glide, In

vy othar worda, fly just as you've been taught except when told to try the stall
e You haven't been told anything much about this study, This is good, The:
b Civil Aercngutics Administration wants to know how ull people can tell when
4°;  the airplsne 1s about ta stall, and of courss the "people® they want to noe

¥ ;7 about have not been told anything about this study, You are to be one of such
T people, If we told you very much about this study, you wouldn't bs, Thare-
G fore the check pilot will only ask you to do things; he won’t tell you how well
i};l you do them or bow well other psople have done tham.

Of course you are to do the best you can, Each time you are asked, you
e will come as close to stalling the airplane as you can without actually stalling
Wi+ ' 1t, Actually etelling the alrplane is mot good. Neither is it good to oome

& nowhere near stalling it, So get as close to the stall as you can, but don't
stall, '

foR. . We want to give this flight examination to other pilota on this fleld, We
:» " went them to be more of the "psople who fly airplanss.,” Just psople who fly
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sirplanes heven't basn holped by Leering ebout this examimation.

we don't want the othsy pilotr arcund hare to hewr about this exmiinaticn fros
you.,

Tharefore

Of course there is nothing seoret about the emmination. 7Tou can find
put anything you want to know sbout how well you did, me moon 48 you ozn be

told withont hurting the way other pilota tske the sxamination,

A11 you havs to do ims write to the Btucationsl Ressarch Corporationg
40 Quincy Street, Cembridge 3%, Kesaachusatts., As acon as ell of the examin-

ing i# finished at this alrport-~and that wonit bs long--~you can be told all
about how well you did.

Until then, you cen help by not talking about ths axamination at alll
Your helping in this wey iz for the good of private flying.

5
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At the lef't of the examination recorl vea a space for the date and

hour o>f flight, the IC number of the plane, and the aigneture cf the check
rilot. Besides these spaces which wers labeled in the printing of the ex-
amination record, threse other items were also entered. One was the yumber
of minutes the flight took, and the other two were viaibility and turbulemce
conditions. Turbulence was indicatad by writing the word None, or Moderate,
o+ Bevare, to i1ndicate the degree of turbulence. Vieibility was indicated
by ¥riting a word to describe the appearance of tae horlzon; elther NMetinct,
Vague, or Absgent. :

‘The check pilot allowed the examinee 4o watch him £411 in the spacee on
the sxapinztlon record, &nd the chsck pilut pointed out the purpie Frinting
of the mubered mansuvers, reforring to them as "ths meneuvars yoli will We
scored on.” The check pilot mede no ctioer romark about the sccring shest.

The exepines was soated in the scat in which -he ugually [lew thls air-
plane aolo. At scme alrports the Asronsa (hawppion is goloed from the fromt
seat, and at other alrports fron ths resv gent. The gxamines was flowvn in
whiol:mnr sest he ordiﬁea'il,y B3t 1lu to Lly solo.

Ths check pilot waaz inet tricted to be erlirelr noncomzittel during the
examination flight. Fe wss lnetructed no% to tell the exemines how well he
wag doing, howy many lights -he 1it, or even whetbhsr he stalled the airplane.
The instructicns to the sheck pllot for the couduct of the cxamination flight
are presented in Appendix B.

In the printed matter supplied t¢ the alrports there was ao mention of
acoring the examinee from observations made before, betieen, or after the
aasigned mansuvere. Ingtruciticns for thls scoxring were gliven orally to all
check pllots. Refereuce to the examination aheat pregentsd as Mahiiblit I
shows how the provision wae mede for rscording obpervailcns bsfore, hatwasn,
and after the 11 numberod meneuvers. Several of the Lices indiceiing periods
betwesn maneuvers wers lobeload by red printing which was deslgned to present
the appearance of Instructione for carrylirg: cal the sxaminevian, vcatiler ther
proviaions for maling check maike. Actually. observations were mads on the
lines labgled in red a2 well &p on the lisss lahsled in purple. The lawt thuaes
iinsg of the exmmination reccord wers leaft blaul bechuse it would not have been
posslble to label them without eXxposing the Tlen to store the szeuines an theae
lines., Tios third iiue fraw the boteam of the page ves uzsd to rescrd the num-
hor of ilighte 1it whils the sxaminee wws in ths traffic pattern after his re-
urn to the field. The nexti-bo-legt llnge wae used tu xetord the mumber of
Uighte 11t on the last turn inta the field, ‘,ypi\,aljy a left gllding vur,

Tw boctom line on the sysmineslon ragozd W&w ugad br {ndicata ble oumhesr of
Lights 11t iu the finetv glida.

Otnay unlabeleﬂ lines gppeas Luhunet tou liaes o wmacuvens 1 ad 2,
agein betwest 1 end & betwest J ol O wibzaan 5 and f, hebdesn U eal 9, be-
twean © and 10, and Cotweea "0 and 1, Wheze llned wors uwed to udicnte the
rober of llghts 1it Ly the pllot bLetwewn mausuvers. Theasz liglhte could be
a4 widle che pliot sz sroed Ao dotsndzd nogmed Lkt LeleRen Banzovers,
following the inmuric bloun Bn bas betw wlwp sefnee e FI1g4GL, or the itlns
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,vhe other twn was -n kls Linasty, 'mibher cowr rin adherence %o the limiss of BaEs

could be used to record the number of lights lit in a bad recovery trcn a
stall if ons of the approacher was carried to the point of an actual atall, .
I

‘ The manner of indicating the mmber of lights lit has already bLeen re-
ported. In case the examinse went so far as actually to atall the airplame,
the check pilot entered two check marks in column 5. Such an entry will be
tabulated in the tablee which follow by referring to 1t with the digit 6.

SUBJECTS AXD CONDITIONS OF ADMINISTRATION

The examinations in the familiar airplane were £1] given between 7 May i3
and 10 Juiy inclusive. Table 1 ghowe & distribution of the £light examina- ~ =¥
tione by type of pllon, examining center, and date of flight. Aa can be seen 1;2;;%
from thie table, theve wera a total of 9j student pllots, 80 privete piiots, 'j’?;ggj‘i;

and 81 instructors, making A total of £34%, of which 124 were t‘lown at Bedford, 't
49 at Rashviile, and 31 at Heatu,has'ter : é;g
Y¢ was intended thet the student pilote should have between 10 and 20 i

hours inclusive of total sclo {light experencs. As can be seen in Table 2, i
ssveral of the stadents had mors than this amount of experisnce. me utndent. ‘ga%g‘
flown ai Bedford had 21 hours, which waa one hour over the limit, but his case L
was included in ths “abulationa becanse 1t appeared from an exanination of his %
tlight record that he was no beiter than the beat other stvdent and no worse éz{;q
than tae worat. At Yestchester eight studsnis were flown who had more than 2011”
houre of total £lighv experience, twc of them having &g many as, 60 hours. All g
of thesa capes wers ‘ncluded in the tabulations despite their belng cutaide th
pPlamed rénge »F soin flight experience, beceuse thelr performances looked vergi
much 1llke all of the others, awd they wynearsi therafore not to be the possihhl -4
caups of any algni7icant disturbance in Lhe results, There is reason for sup--‘z*;g
Foalng that the other ssnters also fiey a number of students.who hed uore than
20 hotre of solo fllght expsrlence Bedlford reported more students with 20 ,gl
hours then with any cther number, and ao did Nashville. It 1e possidls that ‘jﬁ_ y
# avbplantial nupber of those reporsel "o hava 20 howrs actually had more than ‘f“ n:;
2G, and the 7ligat eramivar pui dosm 20 ip crdsr to quelify the candidats, .:;Fa
siooe ceadidates for the examlnetion wuere s0is trouble to find. The table
cuggesis that the prijcipe. dirdersnce hetwsen the Westchaster chack pllot and f};}?

o

dirsctive. : _ iy
e

_ : g
Frivets atlows ara a2ian detritutad in Table 2. The plan was Lo have Ean
Privete prioty P1th 00 o 20 heurs indduelve of tolal sole flight sxperience. 2

Actunlly tbers wers *Lve pilnbe who 029 fewar Than b0, and four who had more .-, Al

than €0, fa ju.gsd be She {Hipuras it Taole 2. .ei.*tuFLly thie numbar cuiside the - ‘ﬂ{f‘
rresLribed racge e goianly E‘[“hs v, ne 1% avidenced by the plilng wp et oL

hoth ende v bli: olilowarle L TevrLeen private pilote are reported to have: ,;““ii"
LG honrs, sal 03 ace rcepurtel o l’.i#.s-!') 60 hovrs, while the pumbers Of houre iu ‘au
the neighbGrhoria of thozs limiie #r¢ i oucu.iod by auywhere near that large < "%
A number of repuyrui. This babavior of repovinre is a well mown phencmsnon -
ard 18 exnibited negaln 40 tae plib wp Av 50 acyre fur the privats pllots.
Thia paldpg ab A LU oy 18 gu:ite kel sie Lo the warnsr in wilch tha in- 4y
BUEUCLices e wf Ty obEt o ivAle i jolts wers wanted who bad about 5G houra
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TABIE 2

EXAMING CERTAY

TOTAL SOLO HOURS OF FLIGHT EXFERIGNCE, TYPE OF FUOOT, AND

PILOTE WHO FLER TYE FAMILIAR AIRPLANZ DISTHIBUTED BY RUMBER OF
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of total sclo fiight experierce; speciilcally private plloits whose sola
flight sxperience was within 10 hours of 50 hourg.?

Ho limitetlon wae placed upon the -303:0 flight experience of the lnatruc-
tors, and Teble 2 shows no piling up anywhere. The instructors ranged in
total solo hours fron 190 to 9,000, with & median et 1600 hours.

The guudent pllots had Gcme moiet of thelr solo flylng dwring the 0
days preceding tihe examinetion flight. Tebla 3 shows the distribution of
pllots in terwy of nuaeber of sole hows in the 90 deys preceding the date
of tle sxamination flight. The stedents rangsd from two Lo 25 hours of sclo
flight experisnce during that period, the private pllots frum one to 60 hours,
and the instructora from iwe to 300 hours. The wedian for student pilote was
around 11 hours, for private pileis around 20 hours, and for lmstructora
around 100 hows. The distribution of recent Flight experience was approxi-
maiely the seme from ceater to cantor excopt that the private pilots at Weet-
chester seemed to have samewhat fewer recent hours, with a medlan around 10,
as compared to the median of 20 for 21l private pilete. In Ffact, the exemin-
8s3 at Vestchegter seemed to have fewer solo hours in the preceding 90 daye
in all thres categorien, students, privates pilots, and Instructors, and the
examinees at Bedford seemed ¢ have more hours in the past 90 deays than at
elther .of the other ceuters, this applyldg to all 4ypee of examinees. The
fewer Loura of vecent sclo Liight avperiemce ol Westchegter may or may not bo
related to the boliterereported flylng conditions es regardsa turbulencs und
¥1a8ibility at Westchester. It ioc »o8pible ohateths operating policy at West-
chegter may be nore stringent thun at the other centers. Thie would result in
the flylng being done on helier days, bat iless flying would be doas in any
glven 90-day dariod.

The exsmirces were apfed tn repory the mumber »f solio hours of fllght
experlence in the preceilng 90 dryn la the woka and modsl of alrplans usged 1n
the Plight examimation. Table i shows how the pllote were distributed with
respect to this Femture of Shelr Siight experdance. The medlan mumber of
hours for stwilant pilote wes srwund 10, Zor prlvets pllota around 14 or 15,
end for instructure areuwd 79, The distridbaticus for stuwdent pllots ait ihe
various ceutexs src very much like those shown in Table 3 which presented
total solo hours im the peet S0 daya, regardless of moke and model of alr-

= b ———i 11

A bt e R rn, e e

4 grivate pllot wao hed 330 total solo hours wes flown et Nashville,
This pllot wag in:ludsd becauea ho was ctert.ing again efter an eight-year
lny-cf?, ond cince astarting sgain had hed only SC solo hours, all in ths
rapt 90 days, with 40 of them in tue sals plans moke and modesl as uwasd in
the exaninesion. 1t wee Pelt that the 70 gole hours he had ap long ago es
alght yeara would not be of metecial anslehancse Lo him., An exemingtion of
his record hearg this oab. He wae e very typicsl private pilot, stalling
the sirplane onve in the intended appironch ehreight abead with ciimblng
power, going wou far latoe the zoell 1o ths lefs pliding turn, lighting only
three llghta i the approsed stcalipin, sheas with cvulising power, in the
flret right guliing tern, ond 8lss Lighting only three lights in the second
rlght guicing turn, Fe cccesicnallry lwad Lighita 14t et the tlma of vhe no-
achadvrled abwepeatious, Lab genorally 04 vons ob Uhose times.
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arndb. T wrivels Rlole spoooatlz £y othio nodoln wwd weiars ol olrersfy,
and zo do the dnetructors. Vs dietiineiima in Yarhlae b ars rowghly simdlar
Trow center Lo center. It 1g apuyarevt Yeom Mot & bt tha pllots were
femliiar with the 2ivelens weed la the rlight exend s tlon, sesrly &ll of
thelr wvecent £light experience Lering hoon in alrplawes of the same meks ami
mited . ’

Fouv of the pllote had thelx Pra: aclo £light exporicace in fRirly re-
cont timas.  Table 5 shows how pllota wove alstrldbuted ze regsrde the calsen-
u&‘“ sear in vhich their firs: aclo P1ight occurred. Mopt of the student gi-

lutis £iret soloed durlag tha caleudar yesr of the exsminetion ¥l ight,
ezcopt for one caas for*which thers 18 no record, all the gtudante are re-
portsd to have expsrienced their fivst solo flight es recantly as 1944. A1l
of ths students at Bedford snd Enshville are included in the range 1G46-1947.
The privete pllots elso are of Ysirly wrecent origin for the moet pert, nearly
il of them having first aolocd in either 1946 or 1947T. A% the Bedford cen-
ter there were fovr examiness wiac had soloed prior to 1938, but aside from
these and o fow othera abt tho othur centers, the private pilots had their
Tirst solc rlight experience wftsr the ysar of Foerl Harbor. Ths instructers
were, .of course, the oll beide at the flying vusiness, only ohe having fivst
goloed es racently as 1946, while the reat distriduted themselves over all
the preceding ysars back 40 1953, ona barving fivst soloed as early am 1918.

The studenta manzed in age from 16 to 55 yeers f{as of their last birth-
day ) with a mediar of 2. MNogh of the oldstera among the eiudents ceme fraow
V‘”’-"ﬂ"il_:’ erd Wasbohontar. the latter 2ccomting fou' the three cldas:, ago?
86, %, end %5. Tua olest shuicut Plowa ot Belford was coly 6. Tahle &
gf:meuta the digtalbutiion oF craminges by agen as of laat bimhﬂ&;r;

Tae private pilots alzo scatiersd widely as Lo ags, ranglng from 18 to
51 with a median of 206. Thy scatter of ages was quite pronouated &t all cen-
ters, elthongh Reshville flew no privats nilods older tusn 37.

The instructors renged in age rrom 21 to 51 with a median of 27.

All of the instructors iad CAA inatructor retings with either comner-
¢lel or trevsport pllot certificetes. TRirty-one of the instructors reported
that they held instrument rejinge. These were nearly all as Bedford and Weet~
chegter, only two instructors et Hashville reporiing thet they held instiu-
ment ratings.

Most of the flighta vers imds in the middle of the day or in the after-
noon houva, although sotte were male as esyly as nine c'slock in the morning
to the nearast hcur), as cor b2 gseea from Table 7, which phows a distriby-

" tlon of the Plightis bv type of pilot, exemining csnter, and time of day.

Whlle aome flighto were conitetsd as late &8 elght o'cleck in the evening,
the medaan flight was started between ono and two o‘clozk in the efternocon,
8o that 1f conditiona of turbulerce maks a great dsal »f differcnce in the
performance of subjocts taking svch an sxaminaticn, we may*expect these
flights to show ii, since they were neerly ell given late in the day, after
ths tuwrbulence hed had a chance to develop. _ .
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Host of the flights were made under ccnditlons of moderate turbulence.
Table 8 shows the 254 flighta distributed by type of pillot, examining oen-
ter, and degree of turbulence reported by the check pilot. Ae can be saen
from this table, the student pilots had somewhat better conditions of tur«
tulence than the other two classes, inasmuch as 25 of the 93 student pilote

flew during conditicns reported as no turbulence, while a amaller proportion -

of the private pilots and of the inatruotors had this sdvantage. The ohesk
pilot at Westchester reported lese turbulence than did the check pilots at
the other centers, but there does not seem to be encugh differencea between
the oenters to warrent a separate tabulation of the examinstlon records,
sppecially since the report of turbulence from KWestchester ie made by a
ocheck pilot difforent from the ones who made the reports at the other cen-
ters, and the apparent difference has not been corrected for any differencs
of Judgment on the part of the reporter as to what is to oonatitutc negli-
gible turbtulence, modarate turbulence, or severe turbulenoa.

Moat of the flights wore made under vtaibility conditions which allowed - %

the horizon to be seen, either distinetly or indletinctly. Table 9

a tabulation of the reports on this festure of the flight conditions, In 11 ' %
cajes no report wae made of thie feature; so that only 243 reports are unal-‘f:hx|

yaed in the table. It will be peen that only 24 of the flights, or approxi-
nately 10, wers made under conditions of no horizon, It will be obaserved

that the Westchester center reported consistently better conditiona of visi- R

bility, end since this center also reported better ocondltlons as regards
turbulence (see Table 8), the examinees at Westchester might have had a
better opportunity to make a good showing than those at .other centers,
withatending this possibility, the data wers combined for all ocenters in
ordér to present-an over—-all picture in the tables which follow.

The flight oxaminations lasted from 25 minutes to am hour, depending

upon conditions which preveiled st the time, Table 10 shows the distribution %

of exsmingtlon flights in terms of time taken for each fllght, to the nearest

£ive minutes. Tke median student pilot examination toock 35 mimutes, and this =7,

is aleo the figure for private pilsts, but median instructor examination ..:

lasted only 30 minutee. The Nashvllle center managed its examingtions in
somewhat shorter periods of flight than did the other centers, presumably be-
oause the Nashville fisld mas relatively small and had relatively little com-
meroial treffic in and out of it, so that it was not neceasary to go so far
from the fleld to find a suiteble areas in which to perform the maneuvers.

« °  RESULTS: FAMILIAR PLANE

Agaleped Mepeuverp

The total number of lights 11t by varlous classes of pilota in all of
the 11 msslgned maneuvars3 is tabulated in Teble 11.4 The "6" at the top of

3‘l‘ho data for the separate mansuvers are given in Table 16, alno in
Tableas 1A through 104, Appendix A.

4311 the tebular work in the preparation of this report has been under
the direction of Mr. David ¥, Tledsuan, Teaching Fallow in Bducation at

" Earvard Untveraitva
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the ieft-hand column of this teble and in succeeding tables is to be read ag
indicating that the airplens wns stalled. 7There were only five lights in the
airplane, so that the digit 6 is used in the table to indicate that the exam-
inee went too far and actually stalled the airplane, contrary to the instruc~
tions he had been glven, which were to come &8s closs a8 he could to stelling
the airplene, but not to etell it. Tn 82 cases out of 2,785 cbservations,

the examinee went too far and actually stalled the airpilane. This wag done
mostly by ntudonts and privates, only three instructors camitting an actual
stall., Apparently the instructors are quite asuccesaful in avolding the stall
as compered to the studemts or the private pilots. However, in their intemded
approaches to the atall, a large number of them (324) stopped at three lights
instead of the optimum four or five lights. In same maneuvers the optimum
number of lights was four and in some others it was five, but in nc case waa
the optimum number three. Yot three lights 18 Just where tha instructors
stopped more often than anywhere olse, and is alsc where the privates atopped
more often than anywhere else, and alsc where the studente stopped more often
than anywhere else. Furthermore, 53 records of instructors’ attempts indicate
only two lighte 11t, while in 15 cases only one light was 1lit when the instruc-
tor thought he was on the edge of a stall. Thesgae 658 cases of instructors who
iit elther one or two lights surely do no credit to the instructors' recogni-
tion of the stall in the airplane in which he has been giving instruction and
in which he has Juat recently beoen flying. It will be remembered that the
median Instructor had flown thie very meke and mcdel of airplans 75 hours dur~
ing the 90 days precading the examimation flight. The stall approcaches were
all made at a safe altitude, so thet 1t camnot be claimed as a defenue of
these inetructors that they were avolding any hazard in failing to reach the
varge of the stall. A1l these ingtructors must teach recovery fr«m etalis es
a routine matter, and the only penalty for stalling the airplane would have
baeen that the instructor weuld have been required to make a routine recovery
afterward. About the only conclusion that can coms out of the instructor
column of Table 11 1s that instructors by and large do not know where the edge
of the stali is, in the very alrplens they use every day 1n\teaching students
to fly.

The student pilote dc Just about what the instructora do, but are not =0
good at 1t. Elghteen attempts of the atudents resulted in thelr lighting no
lights at all when the studenta tbought they were on the edge of the stall.
Forty-eix attempts ylelded crly one light 11t, and 129 only two lights 1it.
These 193 intended stall approaches can hardly be called stall approaches at
all, since cne or two lights were cammonly 1it by the beat pilots in normal
flight through turbulent air, and the lighting of this number cannot be con-
gidered a gtall approach. 7Thus neerly 20% of the students' attempts at a
8tall approach got practically nowhers, even though theae attempts were mede
in the same meke and model of airplane the student had been using for his solo
flight, as well ag for his flight lesscns when flying dual.

The private pilots did a 1little better than the students, and again d4id
Just about what the instructors did, but didn't do 1t as well. Apparently

these private pilots hed learned to fly fram Just about the same kind of inetruc-

tors as the cnea whose performances are tabulated in Table 11, eince they Ffollow

'C vib



- 36,,

along with them very nicely, but aren’t guite ez sitdlful as the ingtruciors
themgelves, Thirty-one of the privete nflots went so far as to stall the air-
plane contrary to the inatvuctions they had received, while at the cther end
of the scale, 11 private pilots thought they wers on the edge of the stall
when there wers no lights 11t whatever, A total of 156 stiempted stall ep-
preaeches by private pilots rssulted ir lighting no more than two lights, so
that more than one~aixth of all of the atfempted stall approaches by privats
pllots got nowhere near the atnll.

Table 11 answers cnz of the guestions which the invasgtigation started cut
to enswer, end thoe answer 1e po, the typicel pllot does not do a geod jeb of
recognizing the inelpience of the strll. even in the very airplane with which
he is famillar through receni experience. And this answer applies not cnly to
student pllots and to privaie pilots, but to the lnstructors themselves,

Gliding Tums. 4 good many of Lhe bad approaches tn the stall were made
during the gliding turma, Table 12 presents the combined date fror a1l four
gliding turns. Thirty-four approach gttempls resultcd in sctrally stalling
the alrplane, and 7¢ more resulted in lighting five lights, which is a per-
formance regarded as undesirshie by all of tle cheek pilats, since in this
maneuver only four lighis cen be 1it without -ineuwrring at lesnst the veginning
of an uctual stall, even though five Jights can be 1lit without incurring the
rnecessity for the standard stall recovery. To put it another way, the pilet
can return to normal flight after lighting five 1lghtis by simply relessing
back pressurs cn the stick, tut if he dces not do 1% immediately, the sirplane
w1ll go into the stall. Or to put it 5ti)1 anothar way, the airplane cannot
be flown with five lighte 11t. Sfoemething must be dene. if the pilot doesn't
do anything, the alrplane will,

Ir these giiding turns the modal instructor 1it only three lighta instesd
of the optimum four. In seven sttempis at a stedl eprroach, tha instructors
actually 1it only ome iight, and in 21 mere, only two lighta were lit, making
a total of 28 attempts out of 32 which wist be ragarded as more or less ocoun-
pletely abortive. Of course the gliding turn 1s the mapeuver nsel to meke the
last turn into the field snd is the cne which hes become famous as the prolegue
to a fatal atall, Yet mony irstructors® asttempls to recogunize the stall in a
dellberate stall approach durirg the gliding turn resulted in the instructor's
fellure to label the stall inciplence correctly, even In the very sirplane in
which he has been givinc lnestruction mere or lese contiruously during the pre-
gedling 9C deys.

Appasrently the gtudents do just what thelr ingtructors have shown them
to do, except they don't do it guite as vniformly as the instructors do.
Twenty-one etudenta' attempts resulted in actuslly etalling the alrplane, and
30 more reaulted in lighting flve lights, which is a definitely hezardous con-~
dition of {light, s¢ that 51 out of 371 attempis resulted in golng too far.
Kore ptudenis stopped at three 1llphis then at eny other nunber, just ss the
instructors 436, end Just about as mery (57) failed to 1ight more than two
lights ae went too far snd astvally stalled tho sirplare, 7he 51 who went
too far corbincd witr che 57 who got nowhers reer the stall constitute more
than che~guarter of all ol the atudents' sbtewpts.
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The private pilots ere appsrently slightly older versions of the same kind-&ﬁiﬂ
of atudents, More stopped with three lights than with eny other mmber, 12 TR
attempts resulted in stalls, and 24 in light L£iva lights, lnkiff 26
which were carried too far, or something over 108, Cne privats B ate
tempt to stell resvited in lighting no lights whatever. 4 total of 47 at-
tempts resulted in lighting no mere than two lighte. Thase, combined with
the 36 who went oo far, meke & total of €3, which aga:!n e more than ons-
quarter of the total number (320} of atiempte.

The only conclusion posaible from Table 12 1s that the typiosl pilod

Py
A
ary
£
iy
5

doesn't lmaw xhers the stall tekes plece in the gllding turn, even in the ;;,
very airplans with which he is femilier, hac tulec lossons or given imstruce g
: t.icm, and in which he hap had recent flight oxperlence. a
"B
: e
The repulte for the ssparaie gliding turne are very much the same as } #
for the combination of all four gliding taras, Tables showing the rasults h%?‘

from the gliding turns assperately aro prezonted :Ln‘ an :;!upptw:'l.'L:l:g5

The typlioal instructor dees & great deal hetter in rec— - uf
ognizing the incipilence of a stall when 1% occurs 4in & climbing turn than he 0
does when 1t cocurs in a gliding turn. Unhappily, howevar, this typleel in: -7
structor who doew® so nuch better is not vory typicel. Table 13 shows the .
results from 508 aitemptz to approach, but avoid, tnw stall out of a climbing
turn. In these atismp¥a the inslrustors ers visibly better than their atw-
dents, and better than the private pllots. Silnce 1% was possible to 1light .
five lights without ectuslly stalling ithe airplens, ws must allow that the 51
instruoctors who did so wers reaching the azect point they were acked to reach,
or at least wo must edmit tho% they could have interpratad the inetructions 3
that wey, although scinelly the eirplane wing lms alresdy started to lose its
1if¢ when the fifih light goos on. Ancthar 58 inetructors® aticmpie resulted - .
in lighting four 1lightam, which musi be oredltsd as & good performance na mll; ;
making 109 attempta oub of 162 for ths inestructors which must be called good

e kbt T

4

fﬁi:““'f‘

ELRT A

. 4

perfornances. mopdly, a8 lot of inetrustorz f8iled to find the adge of the 3
atall, 38 of ther. stopping with ouly three lighte ard ¢ total of 14 of thex gy
falling to light more than twe. Two attenpic by inatructors resulied in have }i
ing one 1ight 1it whan the instructor though® he was on tha very edge of stall-- U5y
Ing. Since the 51all out of & cllmbing turn is & daliberate maneuver, ouvicus~ "
ly at varisnce with normel flight ”’lmcﬁdU\.B, thers 1a no good rsason which cen ,;4;%'
be addvced to explein even av fow :& tme attenpts at stall approaches by instrmo=:72
tore which resulied iun 1lighbing only one Zight ench time, So it must bhe cou- . ﬁ:a
cludaC from Teble 13 that though The inetructors sre betler at reocognizing T}f‘
the stall in 8 olimbing tura than iu oertsin Hther wancuvers, they ars satill o
not up to what is commonly expected of Inztrvetors, sspecially by the instruc— ¥7%
tors themaelveﬁa ta;%;;fr'
Tn the olimiing turn, the students aud private pilols do not follow the Tk

b

Inptructors &s falihivily as woe the case fur the glidiag turis. A totel of
52 studsnts elther 1it fivo lighius or stelled the airplane; The 11 whe

i
PRt s
3. G- et

Brr e g . S

5Tha date for tho soperste waiiuvers aps glren in Tables 3A, 64, 84, and
10A in Appendix L.



TABLE 13

RUMEER OF LICETS LIT BY STULENT PILOTS, PRIVATE PILOTS, AWD -

IN3TRUCTORS IN ATTEHPTING STALYL APPROACHES IN

THO CLIMBING TURNS
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2rivate  Instmigtor

depnt

13

127

51

35

58
28

43

145
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58
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stalled the airplana went dowonstrebly and obatrepercunsly too far., The 41 who -z
1it five lights want too far in the senvse that aven with such objective squip~ e
rent in the sirplane, an instructor does not want tha student to carry the stall ° .0
approach aa far as lighting five lighta indicated in this installation. At the .
other end of the sssle, saix athtempts by students resulted in lighting nc lights | ..
at all when the sbtudents thought thay were just sbout to break into & stall. = 7
Four othar atbemple resulted in lighting one light, and 23 cthers reswlted in Rk
lighting only tmw. Thus 33 attespts by studanis resuited in lighting no more -
than two lighte, so thet rore then ono-spixih ol all the studenta® atienptz re- s

sulted in gotting nowhere near the #t:1l. Tasse 33 combined with the 52 who o
went too far meke & total of more than hell of the siudents’ attempls, sc even &2
1f.one were to include lighting tluas ligh%s ms =n accaptable performence (bs- 7%,
canse of the desirabllity of the atudents' stayirg some litile distance off e

from the actumsl =tall ineipisnce) we could crodit less than half of the stu~

dents' attewpte as zatisfestory, 1t musi be rovemtored that these ettoapts

wore nade in iha seme girplans thse student hed tsksn lesson® in and had flown
© racently in solo F1ight under the dirsction of 2n inefauctor,

The private ,ilots did distinguirhebly bathar then' the etudant pllotz in
the elinbing turm, but they £till did not ¢o wsll. Hore of them atopped with
three lights than with any.other aumbae. Six anproech aitampts by privats pi-
lots resulted in neiuelir stalling the alrplone, ead 35 more resulted in
lighting too many lipghfe, Ooe allespt by a privete pilet remidited in lizhtiag
no_lights at all, aight moro resulifed in 1lighiiog cnly one light, and 20 more
roesulted in lighiing only iwo, mpYing . total of 29 attempis which would be
regarded es balng very fzeble indewl., This pumbsr is mors than cne-aixth of
the total number (140) of attempis.

Student pilois =nd privals pilote do nol do a very good Job of resoguiuing

the inciplencs of a stull in the olimbdng fwrs. o
Steap Tuxng, ihe lnstractors axnhiblizd stlil greater superiority over the f
students and the pmivnie pilote <nen Day atdempted the rtell appromah in 2 stsep - %
. turn, as 1s employad In the 720° turn rvogui-od g3 a moneuvsr in the CAA £ 7phi B
oxaminetion, Tabla 14 showz the coudklnad rgsulta from gtsll spproaches in two F
such sisop turns, on? te tha left muw one to ths righl. No instrustor pisllad %
the alirplens, and meore of them 133 flve lighis then 14t anr other nmumber. Ths Vh
installation was such <hat ia thia cenGlidon of £04ight, five lights could ho e
1it by the reasonpbly =kI1IS0Y pdleot, fullowing wileh he 2ould make a norbal ®

vacovery from ihe anmn wltaoul eny wcosailiy Tor roccovaring from oven & vartial

stell of ths nirplew wing. Sines Whilse in the cars, thore !s 1ittle which can f
be said for the two fnctenchors: sbisapls +ifeh resalted in lighting only one U
1ight such ©time, =né heraly rore of o Jolojrae oo bo offsved dn the cese of the. L
elght other stiemphe vhisl resulidsd in Adghilng only two lighte. Indesd the S
22 attempte wiich vesuiied n 11:04Ing oniy Whees Tighbe sust be celled oadly o
deficicut as ¢ sir?l appecacs; &0 Dhig cokac 32 attemwts oubl of 162, which ’g
18 more than onacciith of sll fle mitewpite. So again the typleel instruvgt- >
or does a very good job of racognising the stsll during & etesp twm, Wi i
the typical insteuctor ie wnhapolily not very Rrple 1. -

6 . A w . . . . _— . ,‘7.':1‘

Tha date vor ohe =auirts weaw.y.m wpe gavon in Tahlas 44 and 94 "

in Appendix 4. o
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- pfa turn. Hore of them stop at ‘three lights than go oi to 1ight- fiin, RO
* - which 18 the optimum number. In ths case of esven nitespte by students; 6o - 75

- the verge of stelling: In 21 more cames.only-ons light was 1it, end in 13-

the steap turn.

- ar, having barely ssteblished it, would go inte & tight spiral at sxcesslive .

. The studeat piiots have Wantly not vesn i:aught Yhe ut&li in t&e i
5%

1ights ware 11t at all when tha siudent-thought he whas on the dge of a mzn,%
In 18 more cases, only one light wia 1it, representing practiually normal S
flight in this meneuver. The totel number of instinges in which no more T~
thres lights were 1it wan no lsas: than%, vélidxiﬁ more thmhalfor thﬁ 5 &
total gunber {180} of atmtﬁa R N L \»:‘%

‘The private piiots do 1ittle vetter, Gix o wact ‘too far qé 7

. stalled the airplans, although this 1s rather difficult to do in. ex’ mﬂm ,
" of suoh light wing loading and small horsepowar, ' In the case of nine pﬂnﬂ@'

pilota’ attempts; no lights were 1lit st all when the pilot thought he-wma’ o 3*

?ax*}‘x

more caser only two. The total nmmber of ocadés in which no mora. t-hun
lights were 1it was 68, which 1s betwoen one-third and one-half. sf the mﬂ:ﬁ
mmber of attempts. The mort that could ba satd for the private pilot’ 1o
that, like ‘the instructor, the modal pilet performs the stall Ipp!'ola‘h l.ngt

steop lavel turn correctly, tut the modal pilet 1e not vory cmn hLooe 7-;_(- By

Student pilota and privete pilotu don’t h:nou :haro the stall oeourtd;n f

Yable 14 calls attention to an unhappy, discovery whiich wap made b;r the ¥
axamining pilots, As can be seen in the tabls, thers wera eight cases of- ﬂm%
chsarvation," six of these coming from students.and two from private pilotes -

The oheck pilots hsd trouble getting the exmuminses in the student -and bﬂ!“‘ﬁi’,

clantes to maintain a stesp turn at sititude long' enough to make an mttm

. atall spproach out of 1t. Instead of holding the. turn and ihiﬁ’iﬁtariﬂg &’ «,,1

stall dpproach, the student pilot would either fuil ‘to-establisk & steap. w:n :

’-:sﬁe:

air spsed., One student mt Bedford candidly annotiiced that he did.not wish :EA}
try a steep turn, and one private pilot, also &% Bedford, wemt into & Light g

‘apirel at 125 miles an hour. This sane pilot handlad ths airplane s bedly .
" that, the phouk pliat took over sfter. the last turn 4nto the field and mede J?’

the landing hinself.  The flight wae made mﬂcr conditiona of Mn'ltid turv ;«

””\\‘lmlauoo luxi good visibility, | : : R

" 13t either four or five lights, the total for these two nuabsre.of lighte - . %
- .being 107, or sore than one-half the 162 attempts. The case of the lnstruc~ "%
- tor who stalled the urpln.m may be forgiver on the grounds of’ ponibly turw- ;4

~ Straight Flight. In attempting the stall uppruaoh nmightahu& ;1,' )
with crusing powsr or with clizbing power, the privete pllots and:the's ....-.-.-,‘.cj,
tores both excelled the student pilota., The deata are presentsd in Tabtlsm 15
from which 1t cen be sean that all pilots as a whole ouncentrate at thrse i
14ghts slightly more than at any other number.? Mowt of the instyuetors -~ &

N

T mw&‘a

n*‘*"-v‘f,.{ -
H ‘zé!éé_\w "

o - B '
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’if TABIS 13
T ' NUMBER OF LIGKTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
@ IN ATTEMPTIRG STALL APPROACRES STRAIGRT AREAD, OROR WITH
i ORUISING POVER, 44D ONCE WITH GLIMBIRG POWER
Bre.of Fllat _ a1
Audeny fpdvate, instruotor £ilqke
7 s 1 73
34 3 W2 116
40 1 5 1
6¢ £9 46 161
26 » 5 43
s £ 3 2
2 - - 2
Total 186 150 162 508
* The figiure 6 mesns that the sirplene wne qtaliodc
i
]
~ UL e A



ylent conditions, but hardly euy defenze of this kind osn b advanced fop ;%w
tha alght carep of iastructors stiompie silch ylelded nc more ihan two *fi
lights 11t. Gonclido-, for exemple, the tihrsy cesss iz wshich ondy one 1 R

_ was 11t, The stali with power ¢n 18 one of ths standard GAA gurriculum nanw~“""f’
euvers, &nd thes: liatrustors have been teadblag thie meneuver In the sema -
meke and model of cirplane £6 was vued for the examination. Tuey have recent’
flight experience in this partictlar meke erd model of airplene. Turbulencs. {3 o
would cause more lighte to light, not fewer. It sosws therefore practloally *'%g
Inexcusable that as many ss bhre@ etteupis by instructors to approach the ~ .-7F
stall straight ahesd with power on should result in lighting only & single
lamp out of the fivs, Herdly more aan b2 seld for tha five additionsl carzos
in which only two lighte wors 14it. .

The private pilots did a littls beiter than the student pilote in recog- -
nizing the stall when fiying strafght shead with powse on. The modal priwvete’
pilot 1i% four lighta, which must be orsdlisd as an gptimum performanes, btut
wnhapplly six of them went too fzr sad sitallsd the alrplane, while a total ﬂf-
20 sveceedad i Lighting no mors than two lights,

In the case of twc ntudentsn’ attemphz at tho stall spproach, no lights
whatevar wore 1it, In the oess uf 11 more oatlempbs, only one light wam 1it,
and in the oase of 25 gore only two lights veve 1it. Thim makes & totsl of
39 (or more than cun-fifth of ell aktempte) in rhich ihe stall was noshare
naar'approachedg Lt the other end of the peele, 1t zust be pointed out thai -
41 of the studants want too fer. Souven of Yhem ectuslly stellsd the airplaps, S
and 34 of them 111 more Lighte thaa thely» ‘natructors went them to Zight In a
gtall sppivacher,

1t appears then eran with & fanilicr ajiplans ia & familler meneuver in f_
which the stell ia fenillarly practicod and inolwled ae a standerd pert of whe -
flight eurviculun of tho Civl) ferousntice Ldmintutration, .pllote do uct mow - &y
where the atell cogcuars. ‘ - v ‘xéfr

In the siall epproneh sdra ghi ~Dowd with power offy Btill more adghaaris’ ‘i
enlng results ure sutained. The dala 806 presented in Table 16, Tha gtall B
approach etreight ebasd &1th pouer off iz o (A8 curviculum manmpver, The in- ;h%,
ptructers 4n this tubulaiion have heen teeching this wsneuver in this sama  :73%
meke and modal of elcplens svery flysile day In the rscent peal, And yet the
soores in Tebla 16 indicnis no.clear mumesiovity Tur the instrustors over R
either the sivdante or the orivates, but Lilicats ineptesd that the students
are doipg just what their instrecters Lave ebown thez, snd the priv:ites are.
dodng Just vrat they Lozrned Lo do when they mure etudents, HNearly three-
quarters of all the iur’ruciore =iecpped w:th'on;J three iights 1i%, in spite 235
of the fect that isn of thow hove dawonstvalsd v ths came seriea of exaplua-~ 07
tione that {ive 1rek=s con b LAY wlohent sialling the alrplane, .Iwan Bo, )
thie 13 not vegapd:d acg! Wie eptdavn perfuiusnes for eny other theu sn insgty ,w,,."'v_é]
tor-pilot )} Thir pillilmg ip of o8 Lrewratiore ot the thres-lights level ls
sonething whieh simly agd uné@ajaﬁ'" baprebod,  One ennot demy the Irol :
taat theee Zngbructosg :lanly <13 rot male maviatactory etall App.’ spches, Lo =
thaat thus dessehion weg LommitLvm Tarery lelUTo RaMers. . N

Cen thie by fiie ey "t yicd] arvrosah <hovld he tonght?
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- number of lights 11t during the times before and after and the times bgtr

be acsounted for by turblant ocnditions,

-7

.i'\

‘“[.w'rf-" *"?3

Perhaps the studente should be forgiven for following their 1nstructorl‘
demonatrations 8o sleviashly, Still, it is a little disturbing to find thres -
of them lighting only ome light when they think they are about to stall the
airplane. ©On the other hand, this 13 no more disturbing than the singls co= "
casion on which an inptructor sctually hed only one light 11t wien he thought .
the airplane was about to breek into s =tall. So perhaps we should dwell not '«
too long on tha behavior of the students end the private pilots ms exhibitad = =

in Table 16, but cnly point sgain with dizmey at the performence of these pure . ;¥
ported paragons, the flight instructors, in their omm currioulum maneuvers, = i
in their own famiiiar airplanes! . ELEE

Table 17 presants a twunwny distribution of 5,529 obear?ationa or. the

the performancss of ths sisll approeches in tha 11 essigned maneuvers,”

®#ill be seen that moat of the observations report no lights 1it, and of the PR
remainder moat show only ons or two lights 1it. The installation wam such 1" 7%

that one or two lights might be 1it for short periode in normal flight through - f%

turbulent sir, It 48 not reesonsble to aseribs the lighting of thres lightl'iﬁjgg
to turbulence, however, excapt when the turbulence is combined with improper p
action of the pllet, Neverthelase thsro are five cocasions onm which instruo-

x
~ o

tors have as many as three lights 1it. There are five other ococasions on whigh- Ty
students have as meny as thres lights 1it. The private pilots make a sti11l -gig
worse showing in this regard, eight ocoasions appearing in which thres lights 17
wara 1it, and two In which no fewer then four were 1it. The installetion was ‘F?%
such thet the lighting of four lights during any of the 23 perfcds during Fy
which these observetions wers made indicated @ very mear approach o the stell. ii%
We hava here, then, two occasions on which private pllots were observed in an' "‘5%:
inadvertect stell approach, This table answers the second question which this %
investigation undertook to anewer, Filots do ococasicnally approach the stell - if
inadvertently and dc frequently fly ia suvch 2 way that their deviation from TR
formal 1e in the direction of en epproech to = stall, 5

Apperently the clearieg turn is & relativaly safe n:au:mr-h e
ver, . If the turn vas a gentle one, four lights could be 1it without stalling. sy

the airplene, snd if the turn wae a vary tight one at a steep bank with fu3l =
Eowor,lit e possible to llght five lights.without stalling the airplane. ° ¥

8 osn_bs ssen in Tabls 18, no pilot 1it mors thap threg 1ights in his clearing .7
t.urna,9 and the big pille-up of pilota in all three classes is in the no-light- L
11t oategory. Ralatlivsly faw pilots 14t ce uany es two lights, and thesa might

r

i, Thera ware seven pairs of mensuvers between the =
two memberg of which obeervetions were made of the mumbar of lighte 1it, Ta~ T g
ble 19 presents ths results for all seven of thesa observations.lC From thip - = 7

BThe dates for the separate observations are gi?un in Tublea 21 through

2% end Tables 11A through 28A in Appendix A. "'ﬁ?%
he deta for the seperats obasrvations are givan in Tables 114, 124, 144, 7;%
154, 17A, 184, 20A, end 21A in Appondlix 4, R
1oTha dats for ths eeparaie chwuivatious are given in Tables 224 through, ;ggg

AHA In Apnaadis 4
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TABLE 17

1

FUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND
MANEOVERS -

INSTRUCTORS DURIKG ALL 23 UNASSIGNED

Runber of

Mabtelit  Siadent  Privets  Lostwuotar

6% -« -

n
L

A 45
393 39
577 0 1308
Total 2019 1754

¥o observa~-
tion 120 86

i

# The figure 6 means that the airplane was stalled,
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3
2
1
0
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TABLE 18 _ ' ’ o

DURIRG EIGHT CLEARING TURNS

Hmaher of A1l
Lizhve Liy - Shudant Erlrate Justruetor Lilots

'
w

L

5 - - _ .
. .

3

2

1 103

I

"
199 %
0  osm 500 540 1608
Total 703 624 €8 1947

Ho obgarva- ‘
tion 3% 15 3 .88

* The figere S meons that the sirpisng 9es stalled.
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HUMDER OF LIGHYS LIT BY STUDENT PIIOVS,
IHSTRUGTORS DURING SEVEN OBSERVATIONS OF WiIGHT BETEEEN MANEUVERS

. KNumbsr of

Liehta Lit
&
3
4
3
2
1
0

Total

Ko obaserva-
tion

* Phe figure 6 means that the airplune was gtalled,
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table it is epparont that one private pilot went so far as to light four .~ *5{
lights, indicating that he wes on the verge of stailing the airplane. An ex- ﬁ%ﬁ
amination of the record for this pilot indicates that he 1it these four lights '5§%T

attempting to approach the atell in the precsding scheduled zaueuver. Thus

this pllot eppronched & sesondary sihall et a relatively high speed in the procema -

of his recovery frou &n inadvertent stall which hs committed in etteupting to. ;ﬂfg o
"

as neer as possible to the stall without actually stalling the airplane, : )Réﬁ
ce, YR

nhd

Four of the pllots 1lit as many a3 threa lighis in a similzr way, indicat- .

ing thet the escondarr stall which takes plass during the reccvery from &n w- %7

uvsual flight attitude is a definite haserd to the plict, especially to the stuwu&@
dent pilot and private pilot. i

Some of the maay cccasions on vhich oither caa or two lights were 1it
sesmed to be ths rosult of turbulent conditions, and the others seemed to be
the result of tha pilot’s bulag oll-hily diaoriented fronm the preceding meneu- J
ver, The inatrustors zppunr definitsly superior %o the other two classhs of
pilots ap regards their recovery {xcm pansuvers, and thelr iatanded normal @
Tlight while uwaiting Ingtruciions for the next mmneuver. Only three out of Co

e S

536- obeervations upon inatruciors indicated ss wany ne two lights 1it, Of the 7%
other two classes of pilots, ths priveic esano to Ls the worst offender, ml~ %
though the diffsrence eppesaring in cur cata 12 perhups not significant. RNever= = »§
theless, in the astegories for two, thres, snd four lights 1it, the numbers e
for private pillote ere lurger 't"wn thoss for scowdent pilote, even though thara 1%
is a smaller total number of observaiinne upon private pilots th.n upon stndant ~3§§
pilots, '%%
: e
Bafore mansuvers 3, 5, and 3, the oxmpinze wao Insiructad to climb back i
up to altitude, ' This Inetructicn mas given whethar hs had suffielent eltitude. 7,
or not, so that ohservations sould be made upcn the number of lights the exmn- -
ines had 11t when ha was eupporedly engi?ing in & normal climb, Table 20 pre- %%g
sents the date from these ocbeervationa. Froa thls table 1t will ba seen that =%
a total of six climbs %o sltituds resiited in 1ighting as many es thrae lights 3%?
&t some time during ithe ciimb, while 24 mors were the occaslon for the lighting é%j'

of two lightr. Sinzs tho lighting of four loghts rerked the beginning of atall -
inciplence, it sanont be ealid that the lipiting of threa im at all desirables in - =
what is intendsd es & nowzmal oliab., And 1t is ol nlce to see the instruetore
‘Juet as guilty of thiz ne the ctwisnts or priveis nilots ars, The lighting of
two lighits indleates porlectly safle flight, but it doss not Indicats the porual
¢limb, and =0 we have hers fulrly concluaive cvidzace that durlmg lutended nore

tha directlon of n abell mpprosch, £

L v 3 1-:-4‘:\7:‘,»‘” C g AT e
ol G e e

That this ip 1 mora o1 1as: hehliwl tendeusy e tha part of these pilots @
is Indicated by the fret thal duriegz tho 321mbt to slititude prsgeding the first . =7
sgheduled meansuvar, the pilots Lebuvad in much the cams way. This olimb wam ¥
much longer than the otber thras, pfne: thle woe the cne that followed take-off

A it Al { - 1 A e 7 N B ¢ bl B cln e s MM s T R G |6 ERCEALL pa o e T Tt R e Ry ~ Lo

11 _
Tha data for the suparahs ohasrvetlonz crs glven in Tables 134, 106A,

end 19A in Appeudist 4.
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TABLE 20

RUMEER OF LIGETS LT'I‘ BY STUDERT EII-OTS FRIVATE PILOTS, AHD INSTRUCTORS DURIIIG
THREE C4THR3 TO ALTITHDE E‘I“TEEH !AIEUVERB

108
10
227

13

* The figure 6 meuns that the airplane war atalled,
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. he would relex end indulge in a lot of sloppyr flying, end have a numher of

- mho 14 two 11ghts apiece in the traffic pattern were still two lights awy -

end ws used to grin alvitade po Lhat dhe gball approachos could be safely
performed. Teble 21 shows a diptiibution of the numbers of ligkts 1it in
thie ¢limb. Again the instructorzs 1it practically &s many lights as either
the atudents or tha private pilots, one inztructor heving es pany as three
lights 11t during what he was instructed to perform &g a normal climb. It
hap been suggested that the instructors who 1it lights during the unschteduled
maneuvers must have known what they vers doing and more or less deliberately
flew in the way ther Ald, but the suggestion contravenes the well ¥mown fact =
that all of these 1nstructora have been giving flight checks as part of their “=i™-
regular jobe, and they ere fully aware of vhat 1s meant by an examination, es~ rL: :
pecially e flight examination. The instructor vho lit three lights on the climt

to altitude befors the first maneuver was one of those who took the flight - ek
axamination at Bedford, where the shortest runway 18 peveral thousand feet long;:
and thore was no neceasity for teking off or climbing at a very high angle of 5
attack, and yet that i3 Just what this instructor-did. Much more likely than r}i:*
that the tnetructor del iberataly 1it thres lighte is the explanation that the _‘:fﬁq“
instructor inadvertently 1it three lights, and this leads to the comclusion =
that thip instructor 15 pretty shaky about his knowledge of what constitutes
& normal climbd, or else he is pretty sloppy ip his Flying habite. The fact
im, more instructors had one light 1it than had none 1it, and tkhis was alsc
true of gtudents and of private pilots. It loocke as though thewe psople were i’
Just naturally climbing more steeply than & normal clink. The ratio of flighte ; ;x é}
made undar turbulent conditions to flights made under conditions of no turbul-
snce waa not a8 great ap the ratio between tne numher of pileté having one lighig.l
1it and the number of pilots having no lights 1i% in the climb to eltitude be-
fore ithé firat maneuver.

Beturn To Tho Fiald. It was snticipated that sfter the last maneuver had
besn performad, and ths ezzminse had been instructad to retnrn to the fleld,

lights 1it when he wes suppoesd to be in normel flight, That this did oot
happen is shown in Table 22, which presents the distribution of the numbsrs
of lights 11t durinz the return to ths field: ufter the instruotion had been
given to raturn to the field end up watil the tims of the turn into the traf-
fio patiern, presumably at an angle of 45° to the downwind leg and in the mid-
dle third of the leg. No pilot 11t more than two lighta, and a preponderent
number of those in sach clase 1it no lights at 211l. OF course the return to
the fileld was accompanied by a loss of al’ltude, o that the alrplane was
probably flown at & fairly low angle of aiteck with power on, and this oondi-
tion of flight clearly militatad against the lighting of lighte through onre=~-
lees flying., HNeverthelaes, ths fact 1s thet the flying during the return-to
the field was ~very psale flying indead in most ocazds;, the five occasions on
which two lights ware 11t being easily explainable in terms of turtulenve.

o
e

HS o

LY Ot
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HL

. It waa snticipated also that after the examinees had
entored the traffic pattern and wan aubjeot to dlsiractions caused by other
eirplanes in ths vicinity, together with the neceseity for observing the con-
trol tower or other traffin dirsction faciiity, and planning the final approach,: g
ths intended normal f£1ight condition might not be attained, and the exsminee - =7

might depart from that normal condition in the é¢irection of & stall approsch.
Table 23 indicates that this 41d not happen. Instead, all bul four of the o
249 pllota had either no lights 11% or only ono 1light 1it, and the ratio of 323
ones to zeroa in the numbars of lights 1i% 1s mwmller than the ratio of tur- e

ulent days to calm days for the flight scamination®, Even the four pilots
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® Tae figure & mesns that the alvplsne war stalled,
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TABLE 22

NMEER- OF LIGHTS LIT BY STUDENT PILOTS, PLRIVATE PILOTS, AND INSTRUCTORS
DURIRG RETURN TO FIELD

Kumber of Lvpe of Fliot All
Lichte Lit Studeyt Private Instructor Pilote
6 - . - -
5 5 . _ o
b - - - -
3. o = - =
2 2 1 2 5
1 17 1l 6 3,
0 i3 : 66 7c 209
Total 92 78 ' 78 248
" No observa-
tion b 2 3 5

* The figure 6 means that the eirplene waa stelled.



TABLE 23

STUDENT PILOTS, FRIVATE PILOTS, AND INSTRUCTORS
IN TRAFFIC PATTERN

Hunber of —~ee oL Eilet A1l
Lighte L1k Sindent: Lrivate Ingtrystor ~Eilote
on - - - -

| 5 ~ ~ = .

4 | = = - -

3 - - . -

2 2 1 1 b

1 28 25 10 63

0 62 52 68 182

Total 92 78 79 249
No obperva~ ‘ » , '

tien 1 P2 2 . _ 5

* The figure & means that the airplane was stelled,
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from any inoipiert stall cordition in the alrplane.
Figel Twm Into Field, Unfortunstely this practicelly ideal state of

afiairs dld not hold during the final twrn into the field: the turn which has
beooms eo femoun as the cocesion for a etall acoldent, Tsble 24 presents the
dete and phows thet cue private pilet wes acliually on the aodgs of a stall in
thie turn whilo ancther private pllot had thess lights 11t end wae hard con the
heals of his four-light comrsda in petiing himself up to bssome s newspaper

’

hoadline. The reet of "the pilots of all clnsses 11% no more than two lights, .

but even two lighte on this laost turn intc the fisld are something which

might well be avoided, Becsuss of tha Jow nltitude at which the turn is made,- -

and the pogsibliliLy that conditions of turbulenss might result in a sudden
Inersase in angle of eliack, tho pilet would do wall to keap hie nose down
.during thls twn. Anéd of course tlers ie tho further posalbility thet dis-
treotions Antroduced Ly the necenaity for watching the raffioc and nlanaing
the final giide night eapily induce the pilot to light still more lighits i
ha hee already cexelessly ellcwed two of them to come on.

It ia true thet only ome private pilot 1lit as many as four 1ights, end
only one other 1it as meny es threo., Howsver, thess psrformances should not
be dismlissed too lightly, for after all the feot iz that smong 73 more or lesa
unselocted obeervations of the finel turn into the {ield by private pilots,
one pllot has been diseovered in a definlte stall spproach during this turn,
und enother who ie very close to 1t. Jif even one oul of every 73 firpal turms
inte the fiold meds by privete pilotz is going to b= escompenied by & stall
approsch, thars ere gcing to be an awful lot of newgpaper bsadlinea about slr--
plane accidents.

Finpi Glidg. 7Tt wes svtloipoted whet She stretohlng of the flunl glida
might provide an occaslcen for the pilote! exhibiting inudvertent dspertures
from the normal glidae in ths dicectlon of & stoll sppreach. Table 25 shows
thet two pllotas, caz r sotudzint sed on9 & private pllet, 1lit ar meny as thres

*lights during the fimel glide. "Yadr i not good, since it indicaden & defin-
ite departure from ths ncrmul gilde, znd einue the ineiructlons were ee vary
clear, end indeef mrg riwaye so very cloar conderning the final glide lute the
fisld, that the emm~lres is o meks a normal glide and not & mughy glide ead
and not 8 high-gpced dive. Uie pust take thegs tmo occmaslons when thras lighn
were 11t as mesning inedverianty depurtures frow norral flight in the dlrection
of a wtsll appromch, '

No Instrvoter 1it wore than twe lights, and only one lit that many., The
privete pllote wers the woerd offenders, 2 uvomewhet larger proportlon of thom
lighting lights on the finel glicde than wae the caps for the studenta.

The wtudent pilot sho it thras 1lghts on tho fiael glide wes one of
ths ones who took his cxemination rt Fashville, wmhsre the field ia rathor srell
comparsd to the Wegichoziar Covniy Alrpert or 2edfom?® Field 1n Hassachusstis
But the field at Fashviiley is uct rmail enough 0 meke 1%t nsesesary to use
other then a pormel zlide ia luading. The private pilot who 11t thres lights
crt e fingd pglide was one of thoss.who-iook.his- exemination at tha West-
chegter County Alwpoot. -wicsa the -"ordsot zwwmy Le rovoral thousand feetl long,
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FU¥EER OF LIGHTS LIT BY STULERT PILOTS, PRIVAIE PILORS, ARD INSTRTI:TD'*IS DURIKRG
1agr TURN iwTo FIELD

" Bummer of - All

E{l} 1dpnta Lit Student Brlvats Ipatuater . Ridots
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* The figure 6 means that the airplane was atelled,
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NUMEER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATIE PIIQTS,

Kumber of
Licbta I3k tudant
(X =
5 =
& =
3 1
]
2 =
1 23
5 ' 4
Total 25
No obrerve~
tion 7.

#* The figure & means thet the girplane #was tinlled.

TABLE 25

FIRAL GLIDE

il

ALl
Ansinuctor Pilote.
- 2

1 4
11 "84
63 : 175
RO 235
i 19
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and thers war 4o opoesion fao abtemjpiing o shorteflaldlending sk pa wight,
in & very short ©i¢ld, reyuive 8 wrahilng Jifds whieh rould 1ignt «£ nany &s
threy lights. '

An interseting conmmentery on the sfisct of mwneonscious practice on stall

; : - . retognition is provided by the faei thet the check pilot at Wastchaster Oounty

- Adrpord went vp with anothor sheek pliot and himself took the filght examine-

tion afte- having {17 nore then 80 examinses through ihe test, This check
pllot had had 5,400 hours of sole flight oxperience at that time, 175 of
which hed been.in the preceding 90 days, In this sems plens nhke and mode)

he had flown 110 hours during thes praceding ©0 days. He was 42 years old;

had first soloed in 1929, and held sn inptrument rating in addition to his
inetructors rating. There was no turbulance at tha time, end ths horison

wap dimly visible. Iin spite of the faot that et least four lights osn be lit
during any of the schafiled mansuvers without stalling the eirplene, this chepk
pllot at no time 1i%t more than three lights. In the right gllding twn and ths
left gliding turn he 1% only 4wo. On his final glide Into the Tleid, he 1it
two lighta, #0 when this check pilot eftar 5O exeminations of experience st-
templed & stell approach in s right p1lding turn (in manewver nunber 4 and a-
gain in maneuver mumber 9, ha 14t ns more lighte when he ihought ha mas on

the wvergs of stalllng thon ha ¢4d whear he was making his final glide to & land-
ing after the sxamination wap ovar] In aplte of ths fact that he could quite
handily light five lights in 2 steep right fturm % altitude and at1ll fly cway
with a normal twn recovery without smplcying any stall recovery, his atteapts
at stall approaches in cuch stesp turne resulted in lightiog only thras lightme
each tims, ‘

Compents On Individun] Faamdnstion Rego:fls. Some of the individual ex-
anination rsoords ars rather interasting., A number of stufent pilots mtalled
the sirplene as meny a: threse times during the exmminstion, proving that they
d1d not laarn to avold the stall, even sfter having expariencad 1t earlier
during the seme flight, Two studsnis at Bedford stalled the airplane ss many
as three times, one of them on meneuvers 1, 3 and 7, and the other during man-
guvers 6, 9, and 11. This laitter student did this stalling along toward the
end of the sxamination when he had clearly had a subaiantial swount of practlee
lvpediately preceding thla behavior. Hia firat stall was out of the right
olimblng turn and resulted in n spin. Two students at Nashville stalled the
Birplaune on three meneuvars aplece, and one attained four sctual stalls, In
euch case the lapt stall was wsll along toward the end of the examinetion ex-
cept in tle cape of the boy vwho commltted the four stalls., His last atsll was
on maneuver 7, end he did very well in mmbers 8, G, 10, end 11. One student
at Westchester coumitied as wmany az three stalle, these being in maneuvers
4, 7 and 8, the lapst of which 18 pretiy well along toward the end of the ex-
anination flight. There was no turbulence, but ths vielbility wes very poor,
the horizon being sltogether absent, Ho privets pllot attained & regord of
threa stalls, and neithsr Ald eny iustrastcr,

- A11 of ths students who commitied three or more stalls each during the at-
tempted approaches flew during conditlons of lowered vlsibility, the horizom in
sach cnse belng reported ms vague, It ia possible that student pilots are de-
pending entirely too mu¢h upan the hérizon and the relative attitude of the alr-
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plane with refersnce to the liorlzon, in Judging the condltdion of stall.

One ol ths aticut n{_.ehﬂ vin flom o8 A fard etellal b elinlane 8o
vlojontly vien he ebbomplted ibe elull £yprosni rtr* bt 20 Tene whah 2limbing

powmr that the c¢hosk plleb wae woved ¥ . Vewi¥ 4a vhs {4.4h aoluxn & -
lonz with ths 4ua double ol =.1lke Iudieauwicd o chalt

That the 1is®te do rot paed o e 2495 In poiond £3441% 25 horme out Dy
the exporiense of tie HWestchioter pulo% whe luw tne Lost plena o Hiller
Fleld st Fyack, ey York. Thiz s 5 smell field wiili sbort ruowaya, Thera
he teated an irealrucior; aged 53 yorze, w.th 4,000 total selo J)light houls,
70 in the past 90 deye, 20 of thasy in tha mp=ia end nudel of plane ured ir
the exanination., Thers was some Laybulsuue, and ke horizon wus wows  On
the take-off, the simmines 31t ono tighd, ard Im She Mael glide he LI twe .

The venes waro so adjurctsd that cuzh o okflled pllot oheuld bLie able eafoly o

light thres LLvtis; snd should indacd he abis to 2lra on dslibersiely doing

30, fowaver, only ono or two Llghtie woare 14 dumipg this shori-01214 teke-oif

and landing, Adesnplte e turbalaacs,
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Vhy wrepdaeblons 4n the wnfaedldar olase were coafinoled nd tho Bedford
axrnlaing oetor ondly, Me, Chariae Davis mme the cheok pilot for tesis econ-
duetod din the vofenilisr olsue.,

TLARIT BROAVED

Dimng the study wes planned Gy inolude an Anvestizoation of the question
¢. TDW #ell hthe uyploal pilci can resognles the incinlence of the atell in an
weoniUar airplane, & Teylornrafd L2W whiloh had been usad by the United
Ltavew Ayay as a Tleld wetdllary lleivon plone wes fitted up for flight exam-
inetions at the Bedford cewtsr. Fholographs of this alrplara erTe presentsd
in Tlgurss 8 ard 9. Thias wirpleae wes chousem hecause it was similar to the
teronea Chawplon, used as ihe fonilier slvplsrs at tha Bedlord examining cen-~
Lar, tal weverthalose héd fMight characisristices, and In psriiculsr had atsll
shuyacterdetice, sother narkedly ifferent from those of the Aeronce Champlon.
"he o alrplanec ware alaliaxr in tha following ways:

1. Thw are both Ligh-wing monoplencs.

2. . Thay Lot buva comvenilonel landing gear.

3. They sre hatl tanden 4redners,

ho In sach of tham tha throttle is operated by
tha 1aft hand =20d the oontrol stiek Ao oper-
atad by tha right hand,

5. Getih shine wro sgafuped witd hesl brakes.

G, Feob ia equipned with 45 borsepawer Con-
tinantal engine,

7. Fach ie agulpped »ith a [ixsd-piich propeller,

%, Zach smploys a sicerable tedl wheel, both
einilar)y nouvntad and operated,

9. 4t Balford Pield whora both plenen are operated
both plends are avemally eoloed fram the front seat.

10, Any pilict who mder sxy condlilone is permltied by
: CAA regulatichs 4O ckrry passemgars tnder any sat
of restrictions ia one of tha esirplanes is permlitved
legally mdar the eame condliions to carcy passangers
wider the sams eet of restrietions in the other alrplane.

1 'é‘&“ e =



FIGURE 8
'FRONT VIEW OF THE "UNFAMILIAR" PLANE (TAYLORCRAFT L2M)

FIGURE 9

REAR VIEW OF THE "UNFAMILIAR" PLANE (TAYLORCRAFT L2M)
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The airplanes ars dissimilar Ain the following weys:

1. The Asronca Champlon has s5lightly more dihedral
in the wings.

2. The Taylorareft¢ hed more instrumanve, besing
aquipped for ianstupsnt flight.

3. The Asronca Champlon had a stresmlined fuselsge
behind the wing, whersas the Tayloreraft hed &
plexiglass enclosure for uss by & fleld srtilliary
observer.

4~ The Taylorcraft mas notlosably heevier, having a
longar taka-off rmun and a slower climb,

5, Tha lowar surfece of the wings of the Thyloreraf%
hed negatlive cember, uh:ereas the lower surface of
the winga of tha Chsmplion had zsro cember, This
is probably the woei inportant distinotion betwoan
the two airplanas, vince it laxgely sooounts for the
diffarence? 1n the otall gherastaerictlice of ths itwo
sreft,

6, The Tayloreraic had guszse’r at the roots ef the
wing tralling sdges.

7. Tha Tayloreraft hed rather softer silercn conirols
and rether etifler elavatlare ~ontrols as compazred to
the Asrenca,

The vane lnauvellaivion and stall recordicg sppernitup was the same
ag that saployoad on the-femilier piane.

PROCEDURES AFD CORDITIONS OF ADMINZISTRATION 0F CHECK FLIGHTE

The spume manevwvers were included in ihe cheok flights in thse unfamiliur
plane as in tha chock filghte in the fumilinr plana.

The flying of swpuwiness in the wnfamilieor alrplene wss all done botwssn
9 Jure end 10 July inclusive. The mmbar of exsminoes fiowa on vardcus days
is shown ip Tabla 26, which showe also thot a totel of 39 student pllots, 44
private pilote, and 36 fnstructory were flowr, making a total of 119 in all,

The flighte ncre mede at ameBf ull howrs of the duy from befors nine
oV¥olock in the moming wntil acven oiclow) in the evening. Table 27 shows a
distribution of tﬂw Fiighse hy nours {to Lha naavest hovr) of the day, hours
being labaled on iha 2l-howr oleak. Az oxp be esan fvom thie tadle, the med-
ian tice of flighi sas botwest cne and teo 3o She altzrnooss, This wes trus
for all typos of pilots. Up any doye en =high turbuleccs deaveioped, some
could have besn avoldsd had the Flirwss boen 2oaducted ot an eariler howr in
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TABLE 27

FLIGET EXAMINATIONS IF TRX TNPAMILIAR AIFPPLAFE
DISTRIBUTED BY TIME OF DAY ARD BY TYPE (F PILOT

Time of Lay Student Ppivata
ko Kepxeai Bour® " Pila%e. EBELlavp. Iontrpotors mm

2 3 6
10 0 20
1 7 15
12
13
1
15
16
17

. 18
i9

Total 39
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potusily the recoxd intientan Phab only goderate turbuienda Was &n”
oountersd in woat of the filghts. The onaolk nilok wep directed to r.soord
dagres of turbulencd in the pene way as in the sarlier study wita the famil-
{ar sirplene, and on a1l sxospi four of tre flighte this wea done., Table 28
oo R d1stribution of the Mights Yy typa o1 pilot and by dogres of twbul=
ence, ond indicates that peariy all of the f1ighta were dons during conditlions
of whet the chock pilot rogarded as Amofdurate turbnlencs. *

Nost of the flighte werso ande shen the horigeon wes visible, at isast
vegualy. vable 29 ghows the amaminetion flights captributed in accordance .
with the check pllotte raport, of the appearuice of the horigon. 1t will be

gasn thad the toploel flight was peda shen the horison appeared TRgus, and thel
this was trus for a1l classes of pllote. Reilutively few f1ighte werse meds under
cenditions of ne horigon. If the axeminsscs appear to do very poorly, they cen=
Yot ba exoussd on growds of peor visibility-

The typical flight axeninstion inated batuean 40 and A5 aiputes, Teble

. 30 shows the 119 sxamination flighte alatributed by type of pilot end by the
numher of minutes of rlight time (%o the naeroat five minutes) used in the
axaminetion. As ocan ba seen rvom this table, nearly &ll of the flights took
aither 40 or 45 ninutas, with som® taking as lonhg &8 50 mipuves, and only &8~
foy taking a2 1ittle as 35 minntes, or a8 much as 55 pinutes.

SUBJEGTS -

As wes tho caze for the invastigatlon using the familiar airplane, it
was intended in the umfemiliar alrplane ptudy that the ptudent pilots should

bution of the pilots vy typs of certifionte =nd bY nusber of cotal solo hours,
snd shows that 3 atudant pilote had an sxcess of 20 hours of solo. In aspite

of their falling outelde the sntended linmits for total solo hours, thass three
gtudens pilots were snoluded ix the tabulation becsusd 1holr exeaipation sheats
1ocked much the sane 88 thoss of tha other student pilots, and 1t was net Lo
1ieved that the additional 2 o7 3 hours oould have any slgnificance. The ta=~
tlo shows thet moat of the privete pilots had between 40 apd 60 {(ineluseive)
totel solo hours 88 planned , with tgo mino? exasptions and on® etriking excep”
tion. Ome private pilot had ¢1 hours, which eppsers xs be & matter of no von=
paGuanca, another ned 75 Hours, end one dno wae in fact an airport manager at
one of the neighboring airporte vwhere he axamination wesd given, had 1,000 '
hours of totsl solo f1ight time on his regord as a private pilot. ALl of theas
apperent exceptiona wre inoludad in the tatalations in apite of their falling
outside of the plapned 1inits, becsues the exmaination ragords for these psople
Jooked no betier than any other smination raoords for that olase of pllot.

1t will be saen from Tebie 31 that the {ngtructors ranged An totsl solo
£1ight, experience from 235 hours @ 5,500 hours, wiih a median of sbout 1250
hours, Only thres had less than 500 hours, go 4t must be suppossd that; these
instructors were proporly axperienced. pilote,

)
S
PV
v

e e

- A - . i R M S

Arar



A L PTEML,, e e

h le L Wil o
2 s
ggé rwg% Sy »"f”w : * e oL F
S R o -
o
.

TAEIE 28

EXAMINATCOA FRLIGETS IN UAPAMILIAR AFRVLAME DISTRIIITED WY
CAGIRE oF VURDULFYCE AND V¥FE OF PILOT

‘ i
Degres of Siuden’ Private AL S
Turbylancs Tiggts IDilels snntiiatorg Eligts

3

- i

Buekh turnvlenceo Z 5 - 4 : ,%

Boderate turbuienge 34 2% 2 200
Little tozboleaass &

Todal 32 42 Py 115

Fo Record = i = <

n

A
ARt
T T o1

' TABLE, 2%

i

EXARTRATION FLICITES I§ W™WE GUFANILLLY ATEPLANS LTEYRIIAND
EY DESUIRCTHRSS OF BOQTIOD AN 03 QLASS OF PILAGY
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TASLE 20

DISTRIBUTION OF PM‘S VRO FLEX URNPAYTLIAR AIRPLANE, BY TYPE OF
PrLOT MD BY WINMZFER OF MINUGIES <F EXAMTINATION FLIGHY TIME

Yurber -Stuﬁent | Frivate ) | Ai} . |
of Hiputes  Rlloks. ERote.  Instructone £ilots
&0 3 = - 1
55 : 2 2 2 3
{ 50 8 6 i 15
i 'L 14 13 8 s -
5 1 % 23 19 s
@Eﬂ‘, 35 = - ) 2 .
ﬁﬁ: 30 1 - 1 2, .
e Total P 4, | 26 119
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5000
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4000
U2 ) B
3050
3000
2600 .
2200
%00
1800
1600
1300
1200
S L. J—
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Therrn map 6 very vlda renpe o vd) Al watoguvice e vsgands the
it of gole houes of Tlight expaklencs ¢ nilas hae had dn the 90 dayr
wrouadiog the dete of the filght., Table 32 shows & distrizution of the
pidote by wamber ol s0lo houra In the pasi 90 dayas es reported ou the ex-
aniratich record, Surprieingly enough, the estudent pilote renged ell the
way from two who had 23 hours ecoh of solo Zlight experiance in ths 90
duye praceding tiie sapmination to two who had no solo f1ight axparience )
in the preceding 90 deys. Tho private pllots disiributad themmelves etill
more widely, one of them having as weny as 65 eolc hours in the preceding
90 Ceye, and three of theu heving no such expariencea. Tha instruoctors
wors #hi1)l mors wdely seattsred, one heving no leas than Z5G hours of
a0l flight experience during the vreseding 90 days, end one hnving only
Ad Ol

The medisn ntmher of hours for tha atudext pllots wes betwaen 11 und
12; for the private rilots holwzen 16 and 173 and for the instruetors, be-

tween 90 and 100. j

Sinoe the 1nntructo;a warg a group of pilotm unsoiected &2 ragards
the amount of flying deme, 1t s intorssting to nota that the medien of n
fulrly largs greup of muah pilohﬂ anlisted for sach & study should show
aetwean 90 and 100 howws of filght in the past 90 days., This indicates
that thie group £ly at tha rate of approxizately 360 to 400 hours a year,

411 of the 36 inntruetors halé CAA Instructor ratings with thelr com-
nerglal certificates; and & of them held insirument retings. Since the in-
strument reting requires 200 hours of solo {light experience, ne private pis
Jot in this study had an Ancivvmand roting, end of sourss no student pilot
had sueh a reting. -

Hast of the studuut pllotz had mude thelr First selo flight during the
calendar yaar 1947, Table 23 shown a diatrlbution of the pilote accoriing
to "year of firet ncle," for sach class of pilots. It will he sean that 30
of tha 39 student pllote Tlist soloed in 1947, snd that all but thiee of them had
firat soloed Qiring the past three yeare. Unéd studdbt pilot first 3olved in 1936.

Nearly all of the private pllote were aico reletively racent ifitietes

"t¢ the flying busiress, 28 of the 44 heving first scleed either in 1946 or

1GA7. Two of the wrivais pllota Pirst soload ae aarly as 1930.

Tﬁe instruotors zery, arturelly,. the oldsst hands et flying., Two of
them first soloed as oarly ac 1927, hat the median instructor solced during
the year of Pearl flartor. ©One first solosd ag resenily as 1946,

He age restricticna wers put upos the pllote empleyed, and there was
subatantial variation 1n ths mges of all ¢lasses of pllet. Table 34 shows
how the pilote were distributad with respect to age at lant birthday, The
median pilot In easl. claps =mms in his middle txenties. The student pllots
rangdd from 17 to &2 years of age, but axcapt for one student; the renge
was from 17 to 34, with a wmedian around 4. The private pilots ranged froum
19 to 48, with a mediav sround 25. 'tho Anstructors rangsd in age from 22

)
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TABIE 34

DISTRIBLTINS OF PILOTS WAO PLEY UKTAMILIAR AIRFLANG, FY TIPE
OF PILOY AFD BY AGH AZ OF LaST PRECEDING SPIRTELLY
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to 36, with p» modlan avound 24,

RESULTS: UBFAMILIAR PLANE

Agpigndd Maneuverg

The results from the asgigned maneuvers ae & whole indlcats a very sorry
picture as rogards the performanes of the aireraft pllot in recognising ths
inzipience of the staell in sn unfemiliar airplans, even though the airplane
1s of a horeepower alessification with which he 1s familier, is of the
tandem seating type in which he learned to fly, and has the controls arranged
in the cockpit in approximately the seme manner as thome In the airplane of
his student days. Tsble 3% showa the {regrency with which various c¢lasses
of pllote 1lit various muvmbers of lights when altempiing to comalga,closb as
pozsible to stalling the airpians without setuslly stalling it. Ag can be
sesn from the last 20lumn of the table, the {ypicel nilot lights only three
1ighta when the airgraft im 3o equlipped that at least four can be 1it in any
raneuver without stelling the slrpilane. 4 totel of 507 cbservations indicetes
only three lights 1it, Furthurmora, az the pilot tries to get closer to the
etall, he fallm to stop in time, and actually stslle the airplans., Ko fewer
than 261 records indicats that the spproach was carried too far, and the
airplons was aotually atelled., -

0f course ths studént pilets are the most diverse aw a group, tut thay
stil) show the common characteristicz. Mors records ghowed three lights 1it

_ than any other number, whils a very large fraction of the -gtudents went so

far aes to atall the alrplens when thoy were expilicitly inatructed not to.
Equally distreseing is the record of failures to approach the stall,
Fourteen records of students’ attenmpts Indicate that when the student declded
he wae on the verge of stalling the airplane, there were actually no lighte
it at all. Flve more records indieazte only one light 1it, and 57 indicate
only two lights 1i1t, in en sirplene so wquipped that the lighting of two
lighta 1s demonstrably fer distemt from the stall, no matter the mancuver
from which the stall 1s agpproached. .

The private pilots do almost as hadly. HNo fewer than 15 rsoords show
sither no 1lighte 11t at all or only one light 1it when the private pilot
thinks he is about to atall. The typical private pllot again lights only
thres 1ighte, and slmogt one~guarter of the records (114 out of 470) shows
the private pllot actuslly etalling the airplapne instead of avoiding the
stall after coming close to it,

Even the lngiructors prcocat -en uvnattraetive plcture. The t?pinnl in-

l‘Tho data foz the geparats mansuvers goe glvea In Tablas &40, and 294
through 384 in Appendix A,




" ot . r o - v
3 gm aEE e w FEE T RTRT T PR N - A e - SR SEMIAR Y T 0 T

-l_-i.:»

TADLE 35

WOMBER OF LIGHTS LIT RY STUDERT DILOIS, PRIV 48 PTLOTS, AND
INSTRUCTORS TH ATTEMPTING STALL APFPROACHES IN
A%5 ASSIGNED MAREUVERS : .

1xpe.af Plist
,Rumher of , A}l
Likte bit Student LPrivete Inghrugtor Piigta

6* as NS £9 2863

v

2 1L 24 37
A b 79 &85 225
bil 13 L ' 5077

| AE:FN

£
-
-
i
+

3

2

1 5 | g ) 13
0

Totel a7 e LT 1242

No observas )
tien B . 1 A} o

# The figure & moars tout Ti2 wirpians mhe BLaLiLd,
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ghow edute. Tux or Lfave Lghee Liv, und w2 abas helf thds auaber sluw

that the fusiruetor hizpest wont t~o reo snd atalied Jhe sirplsae.  About
the mopy izet osn e aaid o2 theed jneiruauety it Tkﬂf cnly vne o thew

failed to gst at leant twe Lights LIt when he waw lrylupg 9 S2g00 Sour or
fiva._

Gllding Twma. ﬁmong the 17 esaignsd raveuvers were fou giidding
turns: a left glld ng e w2 right gliding twrn, sael yeuestad.  Table
3f shows the riziar of ‘13btﬂ 4% by sarlous elasnea of pllcoie whaa delibar-
ate gpproachea to_thb at:l' vora made bagiuning wiih chs 8lrslane in a glid-
ing turn.l? The venes were 20 inetalied thud fp drir kinG of u maneuver the
stall cecurs just ez the numher " lipnt goer ong 8 tial 10 wag elmopt im-

" pogeible to light the £i0ih light witincut "tailing L'« xi~pleae, Only cne

pllot managed to do an; and he mansged it only enve in Tour trias, s cen

ba sasen from the "private” arlivm of Veble 74 The trindations 1n thle bta-
hle ars asuoch thet, had ary pilot mannqsd inm all four gllding tueny, te ligat
iha Tift Light without 2tall ng tha ¢ rpiene bz figure in the ascord ina

of the table would he o "4%, Tha 7inue were ac ingteiled thst a proper res-
ognition of the inciplence of the #ta'l ceiled for liphting four lights, yet
evarv single claas of pilot stalled theg airpiane meore frequently than he it
four lights withoutv stallling 1%, and rhe Wypieal pllot 1it only three llghts
inetead of four. The table losves no dovht ebout the finding that ir the
211ding turn (which iz the mansuver ussd o make the lsat turn dnte the fleld
st low altltude) the pilots dn not, in en wufamiliar salrplane, know where ths
airplane breaks into a stull., The piiots elther feil to get the airplana to
the edge of the etall or they go too i'dr end scfuwally atsll tne alrplane.
Three attempts by atudent pllota resuited in Lightiug no lights whatever when
they presumably thought the sirplane -me sbout to stall, end im more attempts
resulted in lightivz only one lighi, One privets pilot’s attempt also re-
sulted in lightirg no lights.

The inatructors were somewha’ batiter then ithe privates or the students,
but nowhers nesr ansugh better to warrant their holding the exeiteé revuta-
tion to which their insiructer reting should entitle ihem. One attewmpt by an
tnstructor actually resuited in 1ighting only ong 1ight.

glimhigg_gg;gqa Thore wers tzo olimbing turne. one to the lsft &nd cne
te the right, inociuded 1n ths 11 ezsigpned mensuvers from which the approsches
to the atsll were made. The instructorm did a falrly goocd Job of approashing.
the stmll while 'in the olirbing turn, Teble 37 shows the number of lights 1it
by the thres clasess of pillotz and by &ll pilots combined .14 The vanes wers
80 instailed that numbsr 5. triggered just as the airplans broke into the stell

13vha gata for the penaratd naneavera are glven in Tebles 23A, 344,
364, and 388 in the Appendix. ' '

141ma data for the agparate mansivers ere given in Tables 304 and 33a
in the Appendix,
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TASY 2

WU¥BER Q% LIGUTS LI- FY ST'U?J?:"HT PELOTS, PRAOVATE PILOTS, AND
DESTRUCTORS 1l ATTEMPTING ST.LL LIPHUOLCHES IR

*unber of

Lighke L3t Shudent

£ 15

5 -

& 34
3 23
2 !
K 2

o _ &

Totold e

T Pre Slgure 6 recup thal o

10 CLIMBAGG TURNG

Typg ol £ilak

SREIRe sngtrygtor

e .
23 29
23 ¥
2 iz

i -

2 -
43 72

~jrpiano wea ohelled.



out of a climbing turn, so ro rllot aucoeed.em in lighting the ﬂﬂ:h 113111: 4_—?%‘?{:
without actually stalling iie airplane. The figures for all pilots combilned %770
indicate tbat the typical pilot olther- lights cnly tbree lights or else goes '{,er‘

too' far and stalls the airplane, elthough a substantial mumber of tham 4o - . 54 g,
gucceed 1n lighting four lights,-whichwerse the correct number. In these two }f -
turne the instructors exhibited thelr expected superiority over the other T
clasges of pilots.. As can Lo gesn from the figures in the inetructor colimn, ;5

only four lnstructors went so far as aciually to stall the airplanes, end morse S
of them lit four lights then eny other number. It is apparsnt alaoc, however, 3 - 1‘&
that & very substantial number of them {27) succesded in lighting only three
lights, and 12 attempts-resulied in lighting only two lights, which cannot
be called e setlsfectorr performance et all.

Neither tha student pllots nor the private pilloto did well with the atull ; “;i,
approach out of the olimbing turn, although the privates did elightly better - 35

then the studente, Eightaen attertpts by privata pllots resulted in avelling .75,
the airplane, end more private pilote I1it throe then any other number of 1i¢ht4ln *‘iﬁ
Thia is elzo txue for the student pllots, but the atudsai pilote sonitered _'?‘_
more widely, Aix etismpts smong thoxs rasultmg in having no lights 11t at all. 3
If sither no lights, one light, or tse lights be regarded as & highly unsat- 7
isfectory degrea of recognliion of the otsll, then 1t must be sdmitted that e
the privete pliots warc very litile betier than the students inosmugh ae 23 el
of their B8 attempte resulted in lighting no more than two lighte, while 24 L
of the students' 78 attespis reswlied In lighting no more then two. ;g‘f
Table 37 indicates without vary muah doubt thed 4% is highly unreeson~ y 5}
eble to suppose thet a student pilot or s private pilot flying en vafamiliar 5%
airplane can be trusted v rooognlzas the atell apriosch in a climbing turn, o
even though the airplana is =T the seue basic derign and horsepower clapsifie -3
cation es the one im which he has been trained. R s
. S
Sisop Turng. The vanss were sc mountad in the airplane that in the stesp a;;
turn et eltitude (as in the 720° tuwn in & CAS fiight examination) all five - i ¥
lighte could be 11% without stalling the eirplsne. Indeed, the reascnably e

8kdllful pilot couvld (if he oould sss the lights) lighu 1] five lights and i)

then resover without any dapgsr of stslling ths alrplans., The results from = Fﬁf
the attempted swll approaches in ateap turns indilcated thet without knewledge }v’:.
of thé lights, the insiruciors dld not do 0a 7oll gs one hes a right to ex= ° 3
pect of instructors. Table 30 pragents the date. 15 1t w1l he obssrved that oL
just as many Instrustocs weuu teo fur and stailed the sirpiene as recovered L
after lighting five Lighte. OFf 72 attoopte by instiuotors, a total of 24 ' w‘ﬁ“
thowsd fewer lightaz 111 then the number (5) which indicated optimm atall
racognition. Two stteupts by inctrustors resulted 1w lighting only two lighta "2,
gagh time, & pariormance whiek cammet bo cradited oo being et all accspiable R
ap regards ths rscognition of the incipisuce of the stall, i
i

Neverthsizea, the instrnotore wwre subsiantlelly betier at this part of ¢l

the examinatios than vevs the shedest pilote or privets pllotls, OF the thres ' .5
typos of pilets; the prluntes ssceed %o do the woret, The muber (28) who went %

R

too far and stelled the slrpleas wee gresater tien the utmber (22) who 1it elther

B e
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15‘1‘}1@ date for- a2porete HLrne-.vsHY l are given in Tables 324 snd 37A in
Appendix &,
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NIRMER OF LIGHTS IIT BY STUBENT PILOTS, FRIVATE PILOTS, AMND

TARLE 35

s
=

INSTRUCTORS IN ATTEMPTING STALL APPROACHES IR

TRO STEEP TURNS

Hurber of Tue.af files
Lighta bi% Student Etivate
e 2 28
5 1 9
& ' 12 i3
3 5 13
2 - & 7
.1 . - 5
. 0 2 1
Total - 26 76
- No obmerva- |
tion 5 12

72

# The figuro 6 means that the airplane was stailed,

,

A1l

34
37

13

174
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four oy five lighte. Liyaving these Jights woset oing nothers near stalling
the airpiane. end yobt Juab av many prdvatee 13t direz a= 1it four, and more
11t three than lit fiv:. 43 “ha other ond of thy vanls, one atlempt by & pri—-
ate pilet resulted in lighting no lights 2% a1l, and o %otal of 12 out of 76
privats pilote® atiemphs resuliocd In 1ghtiins ne were than tao lights, which

1s three lighisz away from the optimm number. Twelve sttemplte by privats pi-
lots resuwlted in = fellurs to hold the shewp turn: long enough teo make the

stall approach, '

—— P r : .
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Y 53 3

334
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e

Even mors of the studsnt pilciz wore uneble o hold the stesp tvxn long
snovgh to atieapt tha atall spprosch. Cut of 78 achedulsd snirles into the
turn, 52 resulted in failing to estebllahr or o hold the turn long enough to
ettampt a stell approcch, =o that we have records cn only 26 attempts by stu-
den% pllo%s to spproach the stall in the stsep ttun. Theze 26 attempte show
that the student rilot doepr very wuély in rogognizing the stall inm thie condi-
tion of flight. Two atbenphs ropulted in iighting no lighte whatever; and four
othern resulted In lighting only Wwo lighte, which is a long way from the stell ..
condition, Indesd coly one student pilot succeeded im lighting five lights,
which ls the optinmum mmber. ithe Gpdesl student pilot lights only four lights, -
vherses 1% 1s known from the tast-flylng oi° the installetion and can be seen
by the rasults from the lusiructors in this same Tahle 33, that five lights
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four lighte than resulted in sither three lights or an actual astell. The at-
temptie by private pilots resulisd in just &8s mepy stells es in lighting the
optimum number of lights, A subetantial number of both student pilots and
private pllots recovared after lighting no moYa than two lights. A totael of
14 attempts by student pilois resuited in lighting two lighte or fewer, and

a8 total of 21 atisrpts by privete »ilota resulted in lighting no mors than two.

can be 11t without steiling the alrplane. . ,@ ¥
siraighh Flieht. In the siell epproach straight ahead with power, the TiF
instruetors were agsin rutotentislly botter than olthar the stndents or the i
private pllote, Tabls 39 shows the rosuits for all thraee types of pilots, ﬁ
In this table have besn sombined the resulis from the attempted stall approach .=
ptralght ahesd with oruising power aad the ettempt stralght ahead with olimbing i}
powsr, since the wwo maneurdrs ylelded aimilar 1ezul%s, The results for these - ‘f’:}
twoe maneuvere separntsly ars pracssauted in the appandixié to this repori. The ‘ “_Ejgi.‘
indiostor inzfalletlon vam suoh that the airplane broks into & atall at almost E
exzctly the mame inpland thav whe Fifth 1ight 1it, so that only omne attempt by i~
& private pllot aul! one by a student piiot resulied im lighting the Fifth llght- ~ “F
witoout stalling the airplans, Just as many instructors stopped with three Eed
ligates as went on %o the optimum number four. Seven attempts by instrustors e
resulted in etalling the eirplons, vhich wms forbidden,vhile 11 attempts re- Sk
sulted in lighting cnly two lightas, which 1s a performsngs substantislly dif- i
ferant from achieving stall ineipisnce. Both tha students and the private pi- = 9%y
lots cheraotoristically 1it thres iights or elee went too far and stalled ths ;f'“
airplans. Of the ptudeprte® atteampts, a smaller number resulted in the optimum ;g;:}

Ths only summsry statement thal ssems appropriate to sushk results is
that the stall is not recogniszed by student or privets pilots in a elightly
unfemiliar ship, even when thay ere alerted to ths ettempt. And the perform-
anue of the instructore ls not vhat might be expacted,

16Tho data for the sept;rata mangéuvers are glven in Tables 29A and 354

in Appendix A. -t
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TABIZ 39

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, FRIVATE PILOTS, ARD INSTRUCTORS
STRAIGHT AMEAD, ONCE WITH CRUISING POWER,

IN ATTENPTING STALL

Rumber of
Ligkla 1%

e
5
.
3
P
1
0

Tatal

t’-_-)

b
24

2
78

AFPROAC

ONCE

TH CLINBING POWER

Lipe of Pllet
Sudent Exivale

15
1 .
15
36
16
1
4

82

* The figure 6 means that the airplane was stalled.
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Birgighv 2hasss wich povar oS da whe Yot Lomeilion wa wldon pdlots
vehnve moab consleiantly i dhe suell approcsi. Teable 4 ibowa the numbers
of 1ights 1it. AXL pilets sither 1.1l twy, Thraa. or fous llghiu;, or they
wen® too tar and rrallad the sirplone. o pllos f3)ied to iight 2y least
twe Lights. The vepee wmere sy instaljied thet iv wen wractivelly impossible
to iight the £ifth 2ignt ¥idhuut setuelly atetidng ne eirolane, and oo pi-
lot susceaded in daing eo. Huwwver, the tvplesl pilos lighin cnly three
lights instead of Sour, snd there cen be nu donbs thet fowr [ighte are ide
optimum numbsr for this mansuvee aith the instzliation uged. Five inetructors
sctally stallsd ihe afrplane, and anve dmsesmictors stopped at thres lights
thait &t eny other numher.

Private pilcts wore th: mosh consistent. wincy preotically all of them
atovped mith thrsee lighte lit, &) though 2 of ther went toco far and ptelled
the sirplane., Tha siudent ollote presented a Bl-modal distributicn with very
few doing snytaing tut eithoar Jighting three lighta, which .is not going far
anogl, or alse going tue fiv end whxlling the zirplane.

Apparently the student pilota aud tbe privute pilote ars not to be
truated to ragognizs the stell in an uwnfarilisr eirplane when flyling stralght
ahead with power oi7.

It will bo remenbered et the sxaminaticn records had 3k lines, on
eash of whigh the oheck pilut raencirded his observavion of -2 nunber of lighta
1it. Bleven lines wers ussd for the 1l casigned maneuvers, and the other 23
1inos were devoted to cbaerveiinna made by tha chsok pilot on the sxamines’s
undirected flying. The examinses hed beer clserly told that whenevaer Lhey
wera not performing maneuvers undar the direction of the check pilot, they
were to fly oormslly, using normal ciiub, noraal glide. mormal turms, and
norwal cruiaing atilivds. The rasulte of the ciedk pileta?! cbeervetions In-
dicate that &ll typea of prllcis wers guiitr of inedvertent approaches to
stalla, The combined rasulis for 211 unessigned renaIversi/ are presented in
Table 41, The thing whish first strikes the sya in thies tsble is the figure
"3% ip the upper left-hend cornar indiceting that the airplane was etalled
three timea while a student pilot =aw sttempiing to fly without sppros ching
# stall., Almost as bad is the figure "4" shewing that on four oocasiona four
1ighte wera 11t by siudent pllots presumably tryiug to perform non-stall flight.
Tt will be remembaresd that two of the assigned mansuvers were such that fivs
lights could be 11t without gtalling the airplanes. Howevar, in nc unassigned
nansuvers was this the ce3ss., Therefore, lighiing four lights in any unassigned
maneuver meant that the ailrplans «as on the edge of' a stall, This happened
four times with ptudent pllote, twice with private pilcts, and four times with
insiructors. The snly interpratation that sesme posslble ia that thesa pllots
inedwvertently brought the aivplans %o the wvery edge of the atell, KEven thue
lighting of three lights inadvertently cannct bs accounted for by the degree
of turbulence ocharacterizing the conditions under which most of these flights
were made, Yot the record showe 4. obssrvaticns {20 for students. 16 for
privatesa, and 8 for instructors) of three lights 1it.
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Y7me data for the separate obssrvations are given in Tables 45, 46, 47,

48, and 49, and in Tebies 394 through 564 in the Appsndix,
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TABLE 4O

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, ARD
INSTRUCTORS IR ATTEMPTING STALL APPROAGH
STRAICET AHEAD, FOWER OFF -

P
D
N
(e ]
3
o
-3

&t
5 .

4 7 4 1
, \

2

1

0

Total 39 43 36 118

K5 obeerva- .
ticn = i « 1

* The fighre 6 means thut the alrplans was stallad,

m——



TABLE 4

EUKBER OF LIGETS LIT 8Y STUDENT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS DUHIHG
: ALL 23 UIMSSIGHED MANEUVERS -

Number of &Eii;mtm _ A1l
Ligble Lit Stucent Eplvats Instrucior Eilots
_ L 3 - = 3
n . ' = - a =
& 4 o2 " 10
3 20 16 8 7 '. éa\
2 120 110 89 319 f;f
1 164 204, 156 '524 g— 5
0 567 655 59 1751
Total 278 37 785 26%1,
¥e obsexva- .
tion i3 2% : i2 86

* The figurg & weane vhat tha airplane was ptatied,
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With Teble 41 in hand, oné san mors readily understand why so weqy pi-
lote of gll kinda get killed in crashes resulting from inadvertent stalls,

Glearipg Tarng, Apparently the mcderately stesp tvrn with power i3 not
a deugercus meneuver, oeven in an unfamiliar sirplane. providing it is of
ahort duration. During the exsmination sach exsminee wms raquired to make s
totel of eignt moderstely banked clearing turms. Table 42 shows the number
of lights 11t during all of these turns.'® Only one turn resulted in light-
ing am many as four lights, wharess it is easily possidble to light five lighta
in a steep turn without actually'stalling the airplsne. However, the typical
pilot, whether student, private, or instructor, cannot be credited with msking
bis clearing turns in s "normal™ manner. About ohe~sixth of the cisaring turne
nade by each slass of pilot resulied in lighting one or two lights. Lighting
one light might be occaslioned by modsrats turbulence, and even lighting two
lights cannot be considered dangerous, but nevertheless, it must be admitted -
that & great many olearing turne si1e being made in a mammer other than ™normal."

SHormgl Flight Betweou Manoyvers. Strangsly enough, the three ingdvertent
stalle which woere noticed in Tabls 41 took place during what was supposed to
be rormal flight between exsminaticn mansuvera. Tsble 43 shows the ation
of seven observations for sach pilot during flight between manauvers. The
three stalls appearing in the r left of this table were committed by two
student pllots, one of whom stalled ths airplane in an ettempt at normal flight

betwesn mansuvers 9 end 10 (the right gliding twrn and the steep right turn at
alti{tnde), and the othar uf whom stalled the plane between mans 3 and 4, -

srd again between amneuvers 8 amd 3.

Congultation with the check pilst rovesls that these stalls were second-

. ary etalls taking place during recovery from the sttempted stall approach

In the case of the student who stalled once between mansuvers 9 gnd 10, what
happened was this: he attempted a stall approech in a right gliding turn and
actually stalled the airplane. Having done mo, he rapidly dropped the nose

in order to pick up speed and soon afier hsving lowsred the nose €ame back on
the stick to raise the nose to the horizom for normal flight. However, he
cama back on the stick so rapidiy that he atalled the airplene again, this
time gt a relatively bigh speed. This wus 2lsc the case for tha other student,

. who commitited two inadvertent stalls beiween mansuvers, His first, wap between

mansuvers 3 and 4. On maneuver 3, the left oslimbing turn, he want too far and
aotually stalled the girplane. In the ruocovery he dropped the nose by forward
motlon of the stick and then to ralse the nose to the horizon pulled back on the
stiok 30 much that he ataliled the airplane during the reccvery from the first
stall. The same thing happened betwsen maneuvers 8 and 9. He went too far in
naneuver 8 (straight ahsad with climbing power) and stalled the alrplans. Then

. in the recovery he stalled the airplars again in a relatively high speed

secondary stall,

18Tho data for the separate observations are glven ip Tables 394, 404,
42, 43A; 45K, 46A, 4BA, and 49A in appendix A-

1?Tho deta for the separats maneuvers are given in Tables 504 through
mmWhlo )
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TABIY «? » {
s A
NUMBER OF LIGHTS 1I7.BI STUDENE FLIATS, PRIVATE ST1L0TS. AND INSTRUCTORS URING A
EIGHT CLEARING TURKE o iié
l g
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TABLE

NUMB:R OF LIGHTS L] RY STULENY PITATS, PRIVATE PYLOP3, AND TNSTRUGTORS DURING
SEVEN ORSERVATIONS OF FLIGHT BEIWEEN MAWENVERS

fumber of ' Tame. o Fiat A1
Lights Lit . Sindent Brivate ipgtryctox Piloke
o '3 - . 3
5 = a = -
4 | } 1 8
3 19 | 11 : 8 | 38 .
2 o 77 63 58 203 )
1 7 116 90 . 283
o ¥ e om 219
Total . 2077 285 212 54,

Ko observa~
tion 1% 23 49 9

* Ths figure & means that the airplans was stalled,




- upen which the examinee was instructed to climb back up t¢ altitude in orxder

The raiatively n..gh BD9RC " 308 ni&ry atall 13 probatly the one u;mn shlc:h
least emphasis is placed in tha cypical tralning progn, and may easlly be
the stall which k¥ille the pllnt whep he is buzzing his girl friend®s hcusea.

If he dives the-ailrplano srd in the recovery from the dive pulla back too
rapidly on the etick, he stalls at an airspesd which e thinke glves him se-
curity. Thie stall ie generaliy nmuch more wicioua than the stall used In
training maneuvers, ani at the sers time it is acccmplished with the airplane
going at a suf"':lCientg higher ther sxpscted speed during the stell so that-
the time left for raucvery from autch a stall it ths sirplane is near the “
ground mAay ba far too shor:t for tle upskilisd pilot. t -

Camparison of Table &3 with Table LJ. indicates that the most dangerous
condition of fiight ia flight between mAnsuvers. Table 43 shows that the alp- =
Plane was either stalled cr had four 1ights 1it & total of 11 times during 7
flight betwsen maneuvers. Table 4i for all unaseigned mensuvers showed 12
ocgcaslons on which the airplune wag either atelled or had four lighte 1it.
All but two of these 13, therefors, tock place during flight betwesn maneu-
vera. This may account for the frequercy with which una¥illed pilots get
kilied "buzzing the girl frisnd‘°s houses. " COur data on the moderatsly banked
turn with powsr indicate that it is a relatively safe mineuver, even in an -
unfemiliar ship. It will be remembered that very few lights were lit during
the eight clearing twrns, and sven when the pillote tried to stall the air-
Plane out of a tight isvel turn, they feiled to do ve. It now appears from
Table 43 that the hazard in "buzzing the girl friend’s house” is not so much
in the mansuvers performed over her adoring head as in tha intended return to
norma) fllght betwean times.

Glimbs to Altitwle. During the sxamination there were thres _occa.aions

to perform more stell approaches. Apparently this meneuver is not very dan~
gérous, but neither ig it ons whick i# perfcrmed "normnlly” by pilote instructed
to 4o so. Table ik ghowva the combinsd regults for all thres of the ciimbg to

altitude between maneuvers.20 These climbs tcok place between mansuvers 2 and . <
3, between maneuvers 4 and 5, and between maneuvers T an? 8. The inetructora Lo
11t only two lights at most, and seldom wers this many 1it. These could eas- jj‘-..’fg;'
ily bave been due to tur'bulen.. conditicne, but they camnct be congidered nomal .’ .-

flight, even during turbulent conditions. The private pllots did slightly S
woree than the student pilots in ‘their intended normel olimb, 15 climbs ocut of .
131 exhibiting either two or three lights for the private pilota while only 20. ,ﬁ‘-‘%
out of 117 attempis by student pilcte showed iwo or three lights 1it. XNo very J*:‘
dangerous flying appears to have Leen done in the intended norwal climb, bu: & ;e
gocd deal of climbing was done which could not be regarded as normal climbing

"The climb to aititude artar take-of f was & considerebly longer ziimb than - " %
the others, and the resulte from it have therefore besn tabulated separately - 41 ”
in Table h5. The resuits are much the same as for the olimba to altitude be~ .~ 7%
tween maneuvers, except for a couples of instances in which a private pilot 1it ‘.'-},%
three or four lights. It 18 nut e happy thing to see & private pilot (or in~ D £
deed any other pilot) light four lights during what he regards as & normal climb, =i
sven during conditions of extreme turbulence, since the vanes vere so sat that _*'; :'5-‘“
four 1ights were about as far as any pilct could go without actually stalling F‘?‘"

4

. ;EQI'hu data for the seperqte maneuvers are given in Tables LiA, 4hA, and ;:r
47A in the Appendix. : : i
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TABLE 4k

NTMBER OF LIGHTS LIT BY STUDENT FILOTS, PRIVATE PILOTS, AND INSTRUCTORS DURING

Rumber of
Lisgta 14t
(]

]

Lay

Total

Ko obeerva-
tion

THREE CLIMBS TO ALTITUDE BETWEERN MANEUVERS

Studant

20
87

117

Type of Pilot

Primats

13
24

13

1

Inatructor

15
87
108

®» The figure 6 meane that the airplane vas gtalled.

All
Mlaota

28
" 59
266
356
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the alrp'sne, turbulencs or nc turbulence. T4 will De rameuhersl ' sea Tabla
397 that in the attempt st a stall approech siralght ahesd with power on, ue
instructor succesded in lighting mora than four lighte without atarlling the
airplane. This private pilet who 11% four iights in vhist he regardeld ag a
normal climb 18 on his way to becaming & nawvspaper hewliine durdng & shovt-
fielid take-ofy. The papere £rvre going to rejort thet the airplane unexplain-
ably dlved suddenly to the ground kKilling its pllot, wno ghould have lmown a
great dsal better than to embark in these nww fangled contreptions .in coape-
tition with the birds. .

Return To Field. After the last assigned maneuver had been performed,
the examinee was told to return to the field. Begilnuing at this point, four
unassigned observetions were made, one of them covering the period following
the last exemination maneuver and preceding the turn intc the traffic pattern
&t the field, presumably at 452 to the downwind leg of the pattern. As was
the cese for the examinations in the familiar airplane, the expectetion hers
weg that the examines would relax and fly sloppily and light e good many
iights during his return to the field. That this didn't happen, ar at leest
tiat very many lighta were not 1it, 13 shown in Table 46, in which it is Been
that no pillot of any type 1it more than two lights during his retwrn to the
traffic pattern, and very few of them 1it even two. 8ince one or two ilghta
can eaaily be 1it by turbulent &ir, we have here what appears at first to be a
rather surprising fipding: nemely, that in returning to home base the pilots
Tly quite acceptably. It must be remembered, howsver, that this return to the
field involves & loss of altitude with power on, so that it is quite likely
that the mir speed was reletively high, or in any case the angle of attack rel-
atively low. But there appears to he no legitimate criticiam of the normality
of the flying during the return to the fleld. :

Traffic Pattern. It had beesn expacted alsc that the distractions caused
by cother alrcraft in the traffic pattern &t busy flelds like Bedford Airport
might encourage the plliut to fly in a hazardous manner 1n the traZfic pastern.
Acoordingly, & reccrd was kept of the mamber of lights lit in the *treffic pat-
tern, before the last turn into the fleld. Table 47 shows that ouiy two pilota
out of 119 1lit more than two lights in the traffic pattern. These two were both
private pilots, and there is nothing about this performence for whick they should
be congratulated. The alrplane ¢an be flown safely with three lights 11t, but
even conditions of severe turbulence should not excuse the two pilote for having
as pany &e three lighte 11t while flying in the traffic patterm. It will be
noticed that the inatructors are quite uniform in thelr satisfactory flight at-
titude in the traffic pattern, 32 out of 36 lighting ne lights at all.

lagt Torn InG: Field. The mumber of lights lit during the last turn
into the field was recorded and tabulated separately, because of the interest
in this turn in private flying. Thils is the twrn which ie made close to the
ground under conditions of distrection caused by planning the landing, attend-
ing to the control tower signals, remaining alert for other traffic, and sc
forth. Ae can be seen in Table 48, the pilots flying the unfemiliar airplans
kapt the nose well down on this turn. It ia possidle that they made thila turn
at an excessive speed, but in any case theay did not make it dangercusly. No
pilot 1it mors than two lights, and only a few lit that many. &ince es many
az two lights might be lit by gusts in turbulent air, we must admit that the
pilots turning into the field in the unfemiliar airplane did 50 in a gafe
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RUMBER CF LIGRTS LIT B? STUDERT PILOTE, PRIVATE PILOTS, AND INSTRUGTORS UURING .
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N lins)l Glide, The semy oould be aslt winod Hhe Zipel Yijwe, 4Ae can be
%4 .. geen by referenca o Table 7, po pilot il wira thag “we 1ighie in the final
£4 0 giida. Since oconditions «f nubhulepse and tha delibarste lntentlon of the pi-

lot oould account for as many as two 1igitn, we must admit thet the final glide
wss parforped in very satisfacirry siyle. Indasd, the erily pevple who 115 as
wany ge two lighte were instiuctors, and uo riwients 133 eny. The fact thut
gonditions of turbulence will mcoount for lighting oue or two 1ights argues

for the belief, eubatantlated by the resctione of ihe oheck pillots, that the
student pilote landod the sirplane too Tent, but they landed 1t safaly, so

fer ap inadvertent approashes 1o the stall.irtuonuarned and 1% 1s mueh inad-
vertont approaches which rive the finsl glids 1ts slang label of "guicide
glids® when ntrntchede

' , prination Regords. The individual resords of
flightpnrtorn.n@aﬂin the unfaniliar shiyn were noticeably Gifferent from those

SRE RIS e
mEE LT e

o
wni - in the familiarp eirpluno. In the fend’i-r sirplans only a few pilote actually
i stellied the wirplane as neny &8 three ti as, anc suly orp as meny as four timen.
j%f Among the smaller pumber of exaxminawr sho flaw the unfazilier ship, no fewer
&v7 than two student pilots, elght priveis ;:lcte, nnd four lnstructors esrned rea~
“§?£1, ords of actually stalling the afrpleuns f:v: or more tines when directed to come
A as closs as poesible to ntalling but rot to etall. Both of the student pilots -

= who aarned thip unenviatle reecocrd wers aong those who were uneble o hold the
El

steep turn long enough to attempt the stxll approash in 1t. One of them stellad

the ajirplene in aix of the 11 agsigned wansuvers. He wae 34 years old, had a '
totsl of 10 solo, hours of which ouly one wae in the paet 90 days. He had firat
goloed in the. year 1946, Be flsw under conditions of -ssvers turbulencs and clear
visibility. Since he §id ngt attempt the stall approach in either of the steep
turns, hie record shows only three spproaches (without atelling) for the 11

mansuvars, In the first right oliabing turn he 1it only two lights. In the

rocond left gliding turp ha 1it three, and straight ahead with olimbing power

he 1it three, So not onoe in 1l nansuvers did he light the optlimum number of

1ighbﬂu :

The other student sotuslly stalled the airplane no fewer than eight times,

- 8inoa he did not try the etall approwch in the steep turns, this left only one
maneuver, streight ahead with-alimbing power; with a regord of an approsch with-
out & stall. In thie one he did e good job, lighting four lighta. FHe 1lit very
few lights unintentionally despite the moderate turbulence end the vague horison.
He had firat soloed in 1946, and had & rocord of 15 to%sl sole hours, all of which
wore in the pest 90 days, but none of vhioh, of course, were in this meke and mod-
el of airplans. Evarything sbout this atudent is more or lesa routine exoept the
fact that his age ams of hia last Lirthdey was 62,

Tao of the pri¥yate piiots oormltted five actual stalle mplene. OCne of them
was & grean hand at flying, haviag first scloed in 1947 &t ‘he age of 29, He
had L0 total molo hours, all of vhich wers in the past S0 days, with of course
pone in this make and model of eirplene, When hs flew the horizon was clear
and the turbulence was moderate. His record for the assigost. maneuvers was
very spotty, but befors and sfter and batween maneuvers he 1it very few lights.
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The oiher Lravets o grlof URe wnpik BRu VT Lur e e g alder hund
dgg 3o, who [ivat wokowc b T m e AN enlo Feirs, ol wtoR 2% wers Lo
s pﬂﬁ‘b GG Gayn, et nobm ob e, of soaved 1w I8 nekw wnd andel of ulir
plena  When he flav the hurdaci wmy weguo and wurwlsnoan s woderate. He
2lweys 1% a8 meuy ax vhrea !ighte on che nallgred mansuvers, und asver lﬁ;

more than two on the unsndier sd NARBVYHTS

ime of the rrivets pilinta aho commltied sl swlis #xe a 19-year-old she
had wlcer in 194.{, ané who had 40 tetel eclo hours, bub nooe in the past 90
daya, When be flew ihs lhcrlaon wae novw viasihle, anéd Lwrbulence was modarata.
Amide from his stalls, ke appronchse wece inafequata. Hg it 70 mors than
threa lights on any apurceoh unless he went toe Ffar end stalled the mirplane.
Fiz parformerce on tha unreslgned moneuvers wea gond, Anothsr of the private
pllota whe comelitad &«o reny ma siu stalls waz o 2 -yaar-old who had flret
aoloed in 1941, apparently abt ihe mindmum sllovable age. He had 50 wolo hours,
of which only two were In the oust %0 deyp. Th3 horizon was distinet and there
was 11ttle Lurbulence. Nows of bis atievpter revulied 1n lighting four llghts,
Strsight ebaad with ervising pewer he 7. © aome st nll. He eouldnit hold ths
steep turn long anough to try the stall approwches. ITo the right climbing turn
he Lit thres Jights, snd in the sscon? rvight gliding turn only two, after having
stallad the airnlene in the attempted nyorozsh durlog the first right gliding
turn. The third pllot who =ms guility ot six andval stalle wag a L2~year—~old

‘vho hed Jush exparienced his firot sole, He had 41 total solo hourm of which

32 ware in the past 90 days. There wzs 1ittls turbulence, and the horizon
wor distinet. On no stiempted approach did he light the optimus numbar of
lighta. He 14%f three esch in the atterptsd spproachas in the left climbing
turn, first right glliding turn, sesond vight gl.iding %urn, and ateep right
turn at altituwds. Fe 14t two cnly dirdng ihe right climbing turn. This is
ne more than he nad 11t smintentionaily during his third clearing turn left
betweer manauvars. In feact hs had two Jighis 1id & lot of the time betwsen
panguvers, and his roevord ganerally was very #rodir.

Oce priveis pllei compitted seven nchual nialls. He mEs & 24-~yosar-old
who had first poioed in 1946 and had &0 Yotal ascle ‘toure, only four of whioh

- wers in thz past K d%z:m, i of goure: roae nf thess in the make end modeld

af prane used in the sxsmination, When te Flor tho horison wes distinct, but
the turbulsnoe was exireme., He ziarted off by lighting only three lighte in
the attempted approach straight ahead wiih sruli«ing power and following that
he gwalled out of thrsa svcoesesive ransvvers, He than puccessfully 1it five
lights in. a etesp left twrn at altituds, but whepplly procmsded to stall oui
of the next two approaches. He then 11t three lights mtralght ahead with
elinuing power and sin118C out of the naxt mansuver, which wae & right glid-
ing turn. He followed this 0y ligh*ing only two lights in the other steep
turn, the two being ¢ long way indesd fiom the optimum five. Finally in man-
suves 11 he ptalled out of the iptendsed approach. He fracusatly hed sé many
gs o lighta it between menenvsra alizn he should have hadé none, but we can-
uch old this egainst hin tco mich in 75ey of tha extreme turbulence at the

~Gdnes

(ue private pile’ ntalled ont of 'Lne attempted approaches. He was a 21
year=old whe f£irst soloed in 1946 ard Mg eccumnlated 60 solo hournm, 35 in the
paeh K days, of wolod of couree anne worea in the make and nodel of eirplans
ueed in the examinatlon. The horizon vz a clesr and there was littles turbulence
then ne flew, He frequently hivs as ren, es twe lightes 11t »2twesn mansuvers.
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Onl_y in the tefi gliatng Vrm &% Fha eery mw of The esamination did he 1*.gh‘t

Jights 1it betwesn maneuvers.

maximum nugber of lights 1it was thres, and in the other case four,

the optinum number af Mghts . M nine stalis ellcwsd him ouly cne other ops
portunity %o Llghi this opifmum msber of Miskte, aAud he did not do mo but
1i% only thres ir the fIpat right glidimg tumn.

The priveve piicot who had 1,000 scle hourz did uot do so wsll. Aw hed
bean slready romarked, his esse war ineluded in the iabulaticn besause it wae -
only siightly woree and not A4fTeveat in x.nf 71om other capes whose numbers L3
of houre gualified them for irnolveici, Sois mun was 37 ysars old, had first fi%f;k

.80loed in 1940, and had flown 50 hours in ke gust 99 days, slthouglk of course %;-Eﬂ

none of thesz houre wves sxperioncsd in the weke end modsl of eirpiane used in {:g
the examinetion. W-a= ha flew the turbulsnce was orly moderate, hut the horis o
son waa not wiwdbla, Eils 10 atella left Nim only cus meneuvar 1:1 which e 2
soors an approach, and 31 4hip one he did rery well, lighting four ijghts In
the firet right gliding. ¥mn. Ha twice had es many as threo lighta 11t bs-
tweon nauneuvsrs, both tlmes immedistely aftsr & 2tall, so that he probably
1it these lights in the rsaovery from the ptzll and was on the Wy to a s :
endery stall when he did so. He had .» weny as two lights 11{ during three se
erate oliubs in spite of the ifeob ilwt the turbulsnes wae only mederate. Ha
one light 11¢ alx tiwez beiween mapouvers, bnt in five of theae onesa this 11
was 11t following & etall out of = pansover.

Threa 4nmtructcrs conmdtted es uany 84 five atallu each during sssignesd
attempls at stall spproeghes- They baé totel sclo flight hours of 5,000, 2 &D%
and 1,600 respectivaly, kaving L£irst soload ip 1930, 1937, and 1937 reapactiu%
They had had 100, 5C, and 30 zo0lec hours in the past 9) days, with of course i',':iié’
none in the make and modsl of airplene used. Nons of them had instrument rat
In all three flights the hurigon wee cot visidble, and the turbulenca was __ °
All three of them sugcoedad in lightiag ths optimum number of lights on two naqgf“
euvers, but they disd not agree on whioh maneuvers. Thay all frequently had sa I &
many as two lights 11% botwsen DELELVITE . 1%

- M

One instructor actuslly etsiled the unfamiliar cirplane six times during |
his attempte at stail approachee. He was n 23-year-old who bad firsi solged ;;‘
in 194C when apparently very young, end elnce that time had socumulated 1,200 A
solo hours of which 150 were in the precading 90 days, with,of course none of =%
these in the make und modsl of ufrplane used in the examination. W®hen he Flew: "
the horigon wez vague and the turbulence wus moderate, In addition %o his six: o
outright stalle, hs succeeded iu lighting the optimum mumber of lights in four : W&"
maneuvers and fell only one lightsshort on the remaining mmneuver, the flrst '5‘3.;{%2:
laft gliding turn. Vnheppliy, he e€lso 1it four ligh%s in hiz recovery froe I
the stall cut of t9e mecond right gliding twmu, t'ms approaching e secondary _
stall. Likewipas hs 1lit &5 many ns three lights between maneuvers 1 and 2, &t 37
which time he was not recovering frea anything exospt a deliberate stall I}F‘ N
proach. This was true also of hie 1lighting of three lights between mansuvare
B end 9. Apide from thees inedvertent stall approaches, he hed very few

" As a matter of his own personal int.oraat., the casck pilot at Bedford bad
two privete pilots esch try a left end right chandelle. In three nases the .

Also ep a matter of interest, aa irsiructor was allowed to fly a left
epirel in the unfaziliar ship, He dld so without lighting eny lights, -

.n|4‘ -7‘ |



AFXTal 0T A

TONFIIOE Ve s O L TDROaROT) OF SURJINTS TN IWTVINUAL
SEEIGEE: S VHASKTGHERD MaRel TURS

Tehlag 14-#04 - Dute on perfoimmnce an "Ffanillar’ plene.

ablaey S0L-308 ~ Date oo porformense 1L "unfemilisr” plene.

. .



- . TABLE J=A : S
N {Familiar Plane. } S

FUMBER OF LIGHTS LIT BY STUDERT PILCTS, PRIVATE PILOTS, AND IRSTRUCTORS o
IR ATTEMPYING STALL AFPROACF STRAIGAT ANEAD, CRUISIRG POWER
't

Number of - . All

< 3 = 5 s
15 _ 20 20 45 L
18 26 29 71 CoH
32 29 32 93 .k
17 8 : 25 A

7 4 2 3k

2 - = - "

DHN\JFU’I?

Total 93 ' 30 81 254

* The figure O means tha: the alrplane was stallad. 3

 TAMIE 2-A
‘Pamilisc Plane)

NUHEER OF LIGRTS LIT EY 5% UDWY Pj.IﬁTS:, FRIVAYE PLIOTS, AND IWSTRUCTORS
IK ATTEERTIRG HTALL ATPROATY JH LEVT CLMSING TURN

Nuaber of B
Studeny X3RS dpaiangtor £1lo%s - R

E

é* e & i 9 o

5 25 22 25 72 -

A 23 23 E ¥ 76

3 24 24 17 65 k'

2 iz G 5 26 e F

J i K " < "

o i, = 4 .%r

B

Tatgl 92 il 1 e LTA ’:

"

% The figures & wesas that see axrplans eaz glolisd,
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(¥aoiliar Pisie}

NOMHER OF LIGHTS LI1T B STUDENT WiL.000. TFIVATE PIIA}TQ, A IRSTRVCTORE -

IR ATIERPTING STALL APPROACH 1¥ FIciT RIGHT GLIDTHG TIRE

Yxpe of Pilaty
Rumber of
Lighte Lit

o HNWJF‘\B'E\
At E ‘o%\&’au et

3

Toital ‘ 32 J

#* The figure & means that the airplane wes etalled.

mm i‘;’A
(Pamlline Plans)

0 Ot gt

254

ATMBRR OF IIGHYS LIT BY STUDREY PILOTS, FRIVATE FILOTS, AND INSTRUCTORS

IN ATTFMPTIN: STALL APPROACH IN STFEP LEFY TURN AT ALTITULE

Number of

30

P
\Jt

io obaerva-
tion o 2

# The figure 6 meang that the sirplene was stalled.,
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 TABLE 58 B
{Fanilier Plans, ik

WIMREE OF LICHS ©IT ¥7 STUDENT PILOTS, FRIVATE PILOTS, ARD IKSTRUCTORS s
W ASTEUPTTRG STALL APPROACH IS RIGH? CLIMBING TORN i

Biudan Prizsls Ansiruator Bijaie |

7 - = 2 .
1 1 ¥ 25
20 20 26
34 25 2%
1 11 7

2 ) 7 2

2 i =

Nuuber of

E

OHN\»L\R?
SERBTY

Total 93 80 . 81 s ti!

,5-‘;._

# Tha figure 6 means that the airpleis wae stelled.
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TABIR 64
(Femilier Fiane!

N s s
L Lo Fr s

S
oAU S R S

NUNBER OF LIGHTS LIT By STUDENY PIECYS. TRIVATE PILOTS, AND INSTHUCTORS oL
© 1N ATTEMPTIRG STALL APPROACH YN FORST 1E¥T GLIDING TURN PG

) / oo

Txpe.af EMat a -

Rumbar of ALY o
PRE AT A Snalsuk Sriyeks Anatiugvol Edets - 2

£z 5 K = L - 4: i":;
g i2 7 9 28 %
& 5 30 33 g e
3 o) 23 3% 17 =%
< & 3 f
i 1 P4

(a] . _ .

2
i
il

Towal & B

-+
i
)
s
2
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-+

# Tha flgme £ Eraar “59t the pilpleae wa w7 LA
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FU¥BER OF LIGHTS 7.I7 97 STUDERT PLLCTS. *R7VATR P1L0™S, AWp FNSTEVCIUKS

IH ATTPHMPTIRG STALS, APPROLCH BTRATGHT ASRLN, C7.TwnINC FOWER

Nupber of )
Iights Lit Stwden?, Brivsis Anatrustor
& g 3 1
5 i3 24 28
4 22 25 32
3 34 20 i
2 Q b 5
1 & FA 1
{) o —~ ()
Total T 93 &0 81

* The figure 6 means thet the sirplane =mae ptalled.

TABLE 8-A
(Pemiliar Plena)

0
E»
[
[

ﬁﬂggaﬁﬂ

a2
2

NUMSFR OF LIGHTS LIT BY 3TUDENT FIIOTY, PRIVATE FILOTS, AMD IRSTRUCTORS

IR ATTEMPTING STALL APPRCACH IN SECONE RIGHT GLIDING TURN

Huabar of
248bh%a Jak Student
b i
5 2
4 X
k} &7
2 10
i 3
0 = =
Totml . ?2
e obaerve-
tioxn i

* The figure & meane that the sirplann‘ﬂas
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NUOMFER OF LIGHTS LIT BY STUDERT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
IN ATTEMPTING STALL APPROACH TN STEEFP RICHY TURN AT aerm:

Funber of

-
3]
e

Total

Ne obeerve=
tiom

#* Thy figure 6 means ilat the aivplane wes atallsd,

WIﬂEF OF LICHTS LIT BY SIVDRET PLLTS, PRIVACE PILOTS, ARD INSTRUCTORS
IN ATTEEPTIMG STALL APPROACY 1 a7y v0 &FT GLIDING TURE |

Kmaber of

[ k) Vi e W ‘qg"
- £ ]

Total

* The figuze

_ TABLE 9-4
(rumu Flane)

t

rpeof Ztagt A1}
Studenk Frivaia lnstrustop Ellots
3 3 ~ -
13 2 43 73
20 1% 1% 0
23 1y 14 50
12 Ei 7 . 26
13 14 2 29
5 % w 10
8o 79 82, 249
4 X S 5

TARLE (0-4
(Familéiny ¥lans,

PR32 A
Stulen? Rty angtruator
o £, -
13 LY 10
2% ¥ 36
35 2~ 2l
1] ) 2
2 2 ;
C 9% I 81 '

i peans thet the alrplane wia Helisd
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TASLE T1-A
(Periliar Plans}

NUMBER OF LIGETS LIT BY STUDERT PILID#, PRAVATE PLLOTS, AND I’TSTHNTCRS
DORING LEFT CiEARING TH‘E@ BEFORE W i

. Iype of Piioc.
Rumber of | AL

Lighta Ly - Eludept Briiaze dnstrneior Eldots

. Ll 3
T
o F R L -

et

1

Ko esk, W

L
PP
Ay

1

-

¥
gf R

LS
.

3 13

k1

.,
s
e
e

'inﬂif‘ﬁﬁ}
D NWEWBG '
1
i

sy 4

RER A

x‘J- -

Total g3 T8

Ho observa- .
tion 5 3

33.‘399]3!
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SN v

3]
2]

Lo

W s

* The figure € means that the airplans was stallel,
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B TATLE 12-A
T . {Famitior Place)

SUMEER OF LIGE?S LIT BY STUDEW® PILOTS, PRIVATE PILOTS, ABD TNSTROCYORS '
DURING RIGHT CLRARING TURK BEPORE MANEUVAR 1

- : !:ﬂ 9; : &"lﬁg E - . .
Hunber of Al

1

5 3

OHNWE A

ggiﬂiii
-3
Wipe

3 SQHainﬂ
E Buu. s,

Tobal.

®
3

No cobaesrva- .
tion , 5 2 ' 2 9

* The figure 6 means thet the eirplars was stallad,
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 TABLE 13-4 o
{Pamiliar Plens)

RUNBER OF LIGHTS LIT BI STUD?RT PIICTS, PRIVATE PILOTS, ARD IRSTRICT(RS )
DURIRG CLIMB TO ALTITUDE BEFORE. KANCUVER 3 : s

Avpe _of Lilok : a
Fum>er of All

]
:
:
E
:

x

O = MLD P i
I R T I

i
8 Il
19 84 o

33”9:;9

1
b
29
51

3
&
&

Total 85

No obseree-
T4on a

LY
[}
Lk
A3
B

® The figucs & weans thet the alrplane was stelled.

TANE 24-4 | e
(FPanil.sn Plane) : -

NUSBER OF LLBYS (.7 BY SUUDERY PILOTS, FRIV.TE PIIOTS, AN) INSTRUCYCES s
DURTA} LEPFT CLEALTNG TURN FZRNE HANUUVER 3
Tape, nf Dided O

Bombor of ’ :
kdghte L% fingank Ira¥aky Ingirvehor - Eflots

[
oy @8 B
ok

3l L3 &7
AL &2 189

SRR

o -~
"t aak W

B et L L o
s oy Rl peti g o . By e

Tatmi & HE Y] 242 "
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& The igurs ¢ swace ebnd the wlipoeie via ahalled U
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¢ TARLE 15-4
ko (Fagdliar Plara}

B ' RUMBER OF LIOHPS LIT BY STUDENT PILOTE, PRIVATE PI1OTS, a&u AHBTRICTORA
e DURIHL: RIGHT CLEARINFG I"[ﬂtﬁ BEFORE MANEUVAR 3

Type of Filen
t?unbur of

E
:
E
a

S T
fal SRS AR RS g\
[}
H
]

Total - . & 75

i
or E\B.s‘ﬂugasa EE

:ﬂg o .
JER N> obzerva-

h

* Thy figure © meane that ths airplans wan etalled.
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TABLE 15-A ' )
{(Paxiliar Plens) .

K

ik B s
(e B o

R e
g R
5 LA
LY

R

H'UHEER OF LIGHTS LIT BY STUDNNI PILOTS, PRIVATE PILOTS, AFRD INSTRUCTORS
DURING CLTuB TO ALTITIDN BEFORE HANEIWER 5

il

R

S A
" ' : ) e

Wb
L

G
La ]

iyl

.
i
L

e
TR
T

v

J
;
s
E
dour . B

B3 ) & 3
3 EE‘”HT o2

gk ks
AP
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8
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Totel 83 B <
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4, * Tho figure 6 means thet the airplane ku stalled,
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TALLE 17-4
{Fam:ligr Plans!

FOAER OF LICKIS LIT BY STUDENT PI.01E, PRIVATRA PILOTS, ARD INSIRUCTOHS
DURING LiFT CLEARING JURK BEPCRT MANEUVER 5

. Type of Pligt

Hanber of . All
Sdehte Liv Stadent Lrivnte Ingtyustor Pilotp

C‘WN\&&\.&;\

:gt?.*ﬂﬂ by
%El\»é I
t;}-'f* e ¢ 0

Total P o)

Ko observe- )
4ion 3 A 5

% The figure & Jwerp thet the sirpleve was stasied.

PRI G5-A
{Faa-Jier Pleps

REASER OF LUCHTS TOT BY STUDENT PILOTS, PRIVATE PILOTS, A THSTRUCTORS
LOHTHG RIGHT SLEARYHG TURE SAFOULS MANTUVER 5

Ton of Liloh
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WIMBER OF LIGETS LIT BY STUDERT YULCES. PRIVATE PILOTS, AND INSTRUCTVRS
& DUKING GLIMA 0 ALTUIUDE B<FORT MANEUVER #
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s Axpe of, 2ilel

L Number of : ' £1)
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# The figurs 6 meuns that the alrplane was ctallaed.

i TAME 20- ' o

7 (remiliar Planea)
q ‘JUIBIR 0]' L]I]BTB LT BI STULENE PILOTB PRIVATE PILOTS, AKRD INSTROULCRS

24 DURYN IEFT GLEARING TTFRH BEFOLRE EMEU'VER

1o
e

i Rumbér of ' ©m
Shudent Dxivate ingtrygtor Eldsts

F e s
TR

= H.Nuh\agﬂ E
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Rl 3 3
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TARLE 21-4
(Familiar Plane)

DURIRG RIGET CLEARING TURK BEFOKE MANEUVER 8

Bumber of

]

dpmw&u?

L
pTA
72
Total a7

Ro obgerva-
~ tion £

Iypa of Filot

a gﬁ# na 33
g $EH‘1 9 % 0

2 4

# The figurs O mesns thas tle alrplans uss stelled,

NUKBER OF LIGHTS LIT BY STUDE

TASLE 22-4
(Fomilisy Plena}

DURTIRG FLIGHT BETWEEN HAHEH?EBS 1 ARD 2

Rumber of

| B

OHN\mh\ng‘
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Xo obaerva- )
tion Eie

# The figora & neana -3
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wle pleplsie wab gtalled.
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NOQNRE OF TOGHETS LIT BY STORENT PILOVE, PRIVATE PIlOTY, AND YRBTRDUTORS
: DURING FLIGET 2ETWINY BANYUVERS.3 ANE 4

E

‘Ruzber of
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ﬁ $@HH L I

Ko nbserva-
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* The figure € means that the sirplans was gtelled,

TPARLE 24-A
(Femilicr Pizne) -

E
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E

& ﬂpqwaaa

A11
Ellole

1

19

216
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¥UMBER OF LIGHTS LIT 8Y SBTUDENT PILOTS, PRIVATE PILOTS, AND (RSTRUCTORS
: DURZNG PLIGHT RETWEEN MAHEZUVERS 5 AND 6

Nuaber of
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v WO =3 5 0 4

Tosal : 89

Ko obnerva-
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* The figurs 6 meaps that the airplane wan stalled.
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TARLE 25«3
{Femiliar Plana}

WOMEER oF LIGHTS Lit BY STUIEHT FILOTS, PRIVAYE PILOTS, AND INSTANCTORS
LORING FLIGAT EETWEER MARETWEES & AMD 7

Trme_of ilot

Fuaber of
M Stadenk rivaie Zkgiryetor

OHN‘&;?-P-UI? E

8 30}“! § 0y a
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Ko observe-~ N
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* The figure 6 means that the airplane was gtalled,

TABLY 2&-A
{FPamilier Plaue)

SUGRER OF LIGHTG LIT BY SYUDERD PILOTS, BRIVATE PILOTE, AFD IRSTROUCTORS
DURTAG FLIGAT PATJEEE MANELVERS 8 AND 9

Lige af L0 i,
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® The fgwe 6 w#nny theo BhLe sirpdene wap sh.lred,
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SN : (Pemilier FPlapw}

NUMBER OF LIGBTS LIT BY STUDENT PILOTS, PRIVATY PILOTS, ASD INSTRUCTORS
R DURING FLIGHT RETWEEN MANEUVERS 9 AND 10 r
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* The figure 6 means that tho airpluns was stalled.

3
(4]
3
\n

o
£
¥

TARLE 28-A
(Familiar Plans)

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AKD IRSTRUCTORS
DYRIRG PLIGHT EETWEEN MANEUVERS 10 AND 11

7 Tyne of Pllot
Number of '

EE

[ < - - -
5 . - ) - w e
A_ = [ s =
3 - - - -
2 . 1 - 1
1l IA 2 5 11
. 0 72 68 &9 - 209
0 Tetal 76 71 A 221
No ohnrﬁ- ,
3 - tionm Y 9 7 3
B :
:{ * The figure 6 mesns that the ailrplane was stalled,
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TABLE 29-4A

{Unfamiliar Plens)
Nﬁiﬁﬁﬂ OF LIGHTS LIT BY STUDENT PIXOTS, PrRIVATE FILOT3, AND INSTRUCTORS

IN ATTEMPTING STALL APPRCACH STRAIGHT AHEAD, CRUISING POWER L.
Ixrug of Rilotk

Rumber of - ‘ \ All
Lighte Li% Siudept Ipdyate  lugtruetor Eilots

P ‘12 T 2 | 21

5 1 i = 2

4 6 5 14 25

3 , 11 19 12 42

2 7 9 8 24

1 1 “ - 1

0 1 3 - 4
Totel ' 39 A 26 119 -

* The figure & means that the airplane was stalled,

TABLE 3(=A
(Unfamfllin.r Plane)

FUMBER OF J..IGHTS LIT BI SY0DENT PILOYS, PRIVATE PILOYS, AND INSTRUCTORS
IN ATTEMPTIKG .;'EELL APPROACH I8 LEFT CLIMBING TURN

sype_of Iilot

Humber of All
Lighip Lit Stedant Rrivate Anityuctor * Pllota

& 15 10 2 25

5 = == L L]

FA 3 1L 15 3%

3 ki 5 13 : 35

2 8 7 6 21

1 = 1 y i

0 2 - - 2

Total 53 54 ) 119

* The figure & mesns that wle alvpiscsy Fas atelled,
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TAE . 115
(Urfamiliar Plane)

NUMBER OF LIORTS LIT EY STUDENT PILOTS, PRIVATE PTLOTS, AKD'INSTRUOGTORS
" IF ATTEMPTING STALL, APPROACH TN PIRST RIGHT GLIDING TURN

By Type of Filet
£ Fusber of : A1l
i & | 11 © 10 R - 2
y 5 - - s -
‘ 4 - Vi 4 11
3 20 20 20 . 60
2 6 6 . 6 18
"1, 1 - 1 2
0 1 - . 1
Total 39 43 26 118
Ho observe- .
tion ) - . 1 - ) 1

* The figure 6 means that the airplame was atalled,

TARLE 32-A .
(Unfamilinr Plane)

NUMBER OF LICHTS 1LiT BY STUDENT PILOTS, PRIVATE PILOTS, AND INSTHUCTORS
IN ATTEMPTING STALL APPROACE IN STERP LEFT TURN AT ALTITUDE

e Zype of Pilot
&% Bumber of ,' A1)
&w 1 ‘16 14, n
; 5 1 g 15 24
4 7 6 2 15
3 2 5 5 12
2 1 1 - 2
1 - 2 . 2
0 bk - - i
Total 13 38 2% 87
Ko observe~ ’ '
- tion. 26 6 - 32
%ﬁﬁj> * The figure 6 means that the airplane was stalled,
et :
: ‘”'{ - -
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TABLE 33«4
{Cnfanilier Plane)

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND IKSTRUCTORS L
IN ATTEMFTIRG STALL APPROACGH IR RIGHT CLIMBING TURN ‘ mgi:g

Number of

4 Instryotey Plota ¥

R niBFRaco E E
<

OHNW&%W?

Total 39

* Tho figure & meaus that tle alrplane wss z%ailed,

TLBIE 2)=4
{Tnfamilisgr Pluno)

YUMEER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
IR ATTEMPTIRG STALL AFPROACGH IW FIRST LEFT GLIDINCG TURN

Type ¢f Pliut <k
Famber of PSR

Lighte Lt Stalent Prizete ingtruotor Rilats ¥
& 8 12 5 L oas

A " 6 Y S
21 19 13 59 x

LD MW

- > -

Tatal . : 5% i 1% Co19

T Phe fileare 6 toand Ll Tie o7 dsans wes atalled, o
E i p
1



TAple ek
(infemiiipge Flene)

3
i
% H
,
Ea
.
%
¥
EY

D
o
50
TAY
I
e
s

B

5 |
%3¢v NTMBER OF LIGRTS LT BY TTUDENT PLIOTS, PRIVATE PILOTS, ARD IFSTRUCTORS

LS IN ATTEMPTIAG STALU APYRDIACE STRAIORT AHRAD, CLIMDING POWER

T ' :

T

i

. Funber of A1l

@ " Lights Lit

|
!
E
:

L & 10 g 5 .23
L 5 - - - -
530 4 20 10 13 33
F 3 L 17 15 46
Ea 2 3 7 3 13
A 1 - 1 - 1
0 2 1 - 3

.3

Total » - C A 119

* The figure 6 mesns that tia sirpleno was stalied,

ity ot
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TABLE 36-4
(Unfaniliar Plane)

S R
AU
|

KOXBER OF LIGHTS LIT BY STOUDZNT PILOYTS, PRIVATE PILOTS, AND IRSTRUCTORS
IK ATTEMPTTNG STALL APFROACH IR SECOND RIGET GLIDIRG TURK

AR g
N RRCSY

Rt

I
s v

Lype of Pllo%
Fumber of
ILQ&D&IL&&& , &tudent Erivate Ipstrugtor

-‘- , . .
4, R R Ay
e, ;A Erg " -

iR R

I
LI Y
P
SRR

OHNWb\'acg
seEBE R EE

3 I—‘I—'Ulg\:i‘lo

118

N4
L]

Toteal

K rrwhes &
'QOBNl“

A s
Srem
e, s

No observs- ,
tion - - X 1

h
e
e

* The figure 6 meens ttat the sirplans was stalled.
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TARLE 37-A s
{ Infamiliar Flane) ’

BN E

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE ans? ARD IBSTRUCTORS
IF ATTEMPTING STALL APPROACE IN smr n:tanr TURN AT ALTITUDS

P 3
.-;\‘HSJ Tadisd

e Aoy LT -
F,M{;'.m.?(:hg (RIS 14y
L

-,
PR

il N
Rt

Zxzs of Pilet | s

Humber of \ : .. A1l . 42
10 23 .

9 10
0 22

e
I 1

O 4 R F- W
[ BRC A R N B

- 2 - i,w‘;;
% e

i

i
N¢ obeerva- ) T
tion ?6 f = 22

Total

)
L ]
\g H\#O\QQPK

* The figurs & means thay the uirplune was stalled. ji

TASLE 38-A S A
(Unfacilisr ™lane)

NUMBER OF LIGETE LIT BY STUDENT PILOTS, PAIVATE, P110TS, AND INSTRUGTORS Y
IN ATTENPTING STALL APPADACH IR SECORD LEFT GLIDING TORN L

' . Eype of Filot
Kumber of .
iighta LIV Student Zrivste Zustruotor

el

3 A B WS o O
peb
DS =)
b
E P O
Fur
S 3

1
L
68
i

1

o3
R
1y
L] l;"'i
1 1 i
Fa
. P
Ay
B
4 va

Tobal 3 - &b % | 14 ’{
* The figurs & aonns that the sirplene was 84iias 3, ' ' g

-



TABLE 39-A
{Wamiliar Plane)

AUMPRR OF LIGATS LIT BY STUDSHT PILOTS, PRIVATE PIIOTS, AXD IEBTREGTDRB
'JUEIBG LEPT CLEARING TURN BEFORE ll&REUVER i

e of Zllot.

Bumber of = ‘ A1)
Lighta 11t Jtudent Private Ipetrycter 2ilets
e - L. - -
5 2 - oy -
4 “» - L -y
3 y - - - » -
2 - 3 1 & -
1 3 1 1 .5
0 36 40 k1A 110
Total k) 4, 36 19
* The figure 6 meang that the airplare was stalled,
TAHIE 4O~A
(Unfemiliar Plane)
NUMEER OF LIGHTS LIT BY STUDENT PILOTE, PRIVATE PILOTS, AND INSTRUCTORS
DURING RIOET CLEARING TURN BEFPORE KANEUVER 1
.
Huaber of C - _ 411
Y - - - -
5 - -t - -
4 - - = . -
3 - ok - ' -
2 2 l - 3
1 3 1 3 7
2 34 L2 3 109
Total 39 hd, % 119

# The figure 6 means that the airplane was stalled.




et

TABIE 41-A
{Untomiliar Pleane)
NUMBER OF LIGHTS LIT BY 3TUDENT PILOTB, PRIVATE PILOTS,.AND INSTRUCTORS ,
, DURING CLIMB TQ ALTITUDE BEFORKE MANEUVER 3
Txpe_of Pilot
husber of ‘ _ \ 4All
Ldghts Lit Student 2xivate Aingtrustop Eilota
&% - - - -
5 - - - -
4 - - - -
3 I - - - _ - "
2 4 5 1 10
1 7 g 6 21
0 28 30 29 . 87
Total 39 a5 %" 118
Ho observa-
tlon - 1 : - 1l

* The figura 6 means thet the airplone waz atallsd,

TARIE A2-A
{Unfeniiisr Plane,

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE RIIQTS, AHD In3TRUCTORS
BORING LEFT CLEARING TURN BAFOTE MANUUVER 3

¥pa of l’i 1ot .
Fumber of '
Lighte Tit Studend Trivate Angtrugtor
&t v - - -
5 -] - At . :
L - 1 - - 3
3 - - -
2 L 1 1 y
1 4 3 3 10 -
0 29 40 2 101 i
Total a8 44 3% 118 8
U,
Ro obaerva- . . :
tion 1 - - 1 5
* The fipura & weaps thet the afrplens way atelled. i3k
. . il 4
5



S Totel

TABLE 45=-A
{Tnfapiliar Flaos)

NUMBER OF LIGETS LIT BY STUIENT PILOTS, PRIVATE PILOTS, ARD INSTRUCTORS

DURING RIGHT CLEARING TURN BEPOIE MANKUVER 3

, iype of Filgh
o Kumber os ,
it higlhe Xl Student: Exdvete Ingirvotor

8] l' . a - - -
5 - - =

L - - s

3 - - a

2 2 2 1

1 2 3 2

0 34 % 3%

38 ¥4 3%

No cbserva~
tion 3 - -

5. ® The figurd & woens thst the airplane wae stslled.

TABIE Li=A
{Unfamiliar Plans)

. EQM.H.EE

" HUMBER OF HGI-ITS LIT BY 6TUDENRE PILOTS, PRIVATE PILOT3, ARD IRSTRUCTCRS

DURING CLIMB TO ALTITUDE BEFORE MANEUVER 5

Ny

Iyos of Fllo%
Runber of
M& Student Exlyqte
- é» e -
5 - -
4 - -
, -3 1 1l
2 1l 2
. 1 Q 8
0 28 33
Totml, 39 " bk

®# The figure & meens that the alrplane was atalled,
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TABIE 453 R
(Unfeailiar Plans) ‘ L

RUMBER OF LIGHTS LIT 8¢ STUDENT PILOTS, PRIVATY PILOTS, AND INSTRUCTORS

DURING LEPT CLEARING TUEY BZEFORT MANEUVER &
Type of Pilot

Student  Erivate Inatruotor

Bumber of

>
=

L
e R 3

j

3
L
3L -

4

SO,

OHM\H#‘U‘IQ
“J.;?[!

Ay 4 0t B

e =l 0§

S_gu '
_\J;;ﬂ.k;iif'l sf-.‘lw:r_-"-"ff,—

\g‘. w_\sﬂ—'é ot
-

3 2 r
Total » » 119

. * The flgure 6 means thet the alrplens wag stalisd. e

' TESAE 4ed 4
(Unfaniiiar Flane: e
NIWMBER OF L7CATS I.iT &Y STULDERT PLidY 'S, TRIVATE PILOTS, ANL INSTHUCTORS W
DURITG ALGRT SUFRARINSY TTRE FERFORS MANEGIRDR 5

o oF Aot
Hunber of :
Liguta Lit Studeny Irdzaty Augiruetar

A)1

;

T B T A L PR
) A e kA e i e U b G TRt S S

&n a - -
5 = o L~ L.l
i = - "
3 - o x -
2 3 4 . A
i A y 5 4
0 - 22 A k) 102,

Totgl Kar] b oy 1ig

¥ Tha S1oars w sanne Sl AbBp aloplwns Be siel sl

T
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e g R Ve At g L
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L
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ThOTa. o Tne
{imiawi?1vr Flapa

YUMBER OF LIGHTS LIT B3 STVDENT DILOTS. =RIVAYE PILOTS, ART INSTRUCTORS
UERING CLIMRM TO ALPTTUDE EECOHE MANKIUVER #
Trve of Lilel
Student Trivais Inatruotor

E»
st
-

54

¥ B
RRE S

Total 39 Ak

B

* The figure ¢ means that the airplaue was atalled.

TARLE AR~
, (Unfaniiisr Plane)

RUMBER OF LIGHT8 LIT BY STTDERT PILOTS, PHIVATE PILOTS, AND INSTRUCTORS
DURING NPT CIEBRING TURE BEFORE MANEUVES 8

Tme of Piiaf
Fumber of , )
L?:M givdant Trivaly - Inetruetor

gg;lﬁll EE

(v SN AV P SRS Ry

Smatha
&mul:ss
3 SQbani!

Total - g 44,

B

* The flgure 6 means that the airﬁl&no wag stalled.



' TABLE 49-4
(Infemiliar Plane)
NUMBER OF LIGNTS LIT BY STUDENT PILOTS, PRIVATHBPILOTS, ARD INSTRUCTORS
DURING RIGRT CLEARING TURN BEPORE MANFTVER 8
Type of Pilot
Rumber of A1l {
ib" = ot - - :-l}‘;:t
5 - - - - A
4 - o= - - . ;C‘:
2 : " - - ok
2 2 1 2 5 ol
1 6 5 3 1 LB
0 31 38 31 100 S
Total ¥ 4 36 19 g
* The figure 6 means that the airplane was atelled.

TARLE, 50-A
{Infamiliar Plene)}

.- S
RS A ST

il

HUMBER OF LIGETS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
DURING FLIGHT BEIWEER MAHFGVERS 1 AND 2

Cag

S

. L e .
' H -'E&-‘ PN L
[l !\g.r!} i ‘-’.'-s_ =4 '“."“\"; vl 2

Ivpe_of Piloy
Frivace Instructor

Rumber of

[

'

A N Y
7

i

OHM\»;-LN$ E
:
BEEE s Eg

~1,

:(‘;Ebb -
B aBBwa

Total 7

e
)
2
o F +Qw“z\‘rv

Ho obhaservas-
tion 2

AN 3 -,"_* | .
R
7 -1

A+
o
[
[
R T
\::'_.f:‘ AR o

* The figure 6 reanms thet the oirnlane wae mioilad,
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TAFLE 5l-A
(Cufaeilior Plane)

NUMBER OF LIGRTS LIT BY STUGENT PILOTS, PRIVATE PILOTS, AND IFSTRUGTORS

DURING PLIGRT EETWEEN MANEUVERS 3 AND 4

o £ Py
Fumber of

Lizbts Lit Student Erivate Instrugtar
& .
5
4
3
2
1l
0

3 bn'&J\WHaH
E EBBor:ss

Ko obaserve~
tion 2

* The figure 6 means that the airplane was stalled,

\a?

TABIZ 52-A
{Unfamiliar Flane)

NUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS
DURING FLICHT BETWEEN MANEUVERS 5 ARD

Ixpe of Pilot
Number of

R Banii
5 E=:5§a ;'l ')

Total

No cbserva- . )
tion . 3 4

* The figure § mesns that the airplane was stalled.
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TABLE 532 L
{Unfemiliar Plane) 2%

NUMBER OF LIGETS LIT BY STUDERT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
DURING FLIGHT BETWEEN KANEUVERS 6 ARD 7

E

4
Humhex of All ‘ fé,
Lichts Li% -8 Fleta .

E
|

Sy !

DHNU&N\R?
NBQI—‘HI ]

Total

t \DSHHI -
B E3Bur. .

A3 )
furd

L
HF e 4 Tl

-
My,

. ¥o observa-~

ticn 3 5

* The figure & means that the airplane was stalled.
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TABLE S5A-4
(Unfamiliar Plane)

Ko oy

ot
e
(Al ¥

NUMBER OF LIGATS LIT BY STUDERT PILOTS, PRIVATE PILOTS, ARD INSTRUCTORS
DURING FLIGHT RETREEN HINEUVERS 8 ARD 9

&
2

L
FEHG

- AaeT

Number of All i
» Pxivate dngtructor : Ellots
A

J
5

OHNW&*\R?

\»ﬁ\’zhﬂ-ﬂll—d
[

WD\ N = DY

Bgf:m&n 1=
5

‘Total

'::5

AL a0 108

Ro obhearvs-
tion 2 3 & 11

‘ ~ B
IR . NI L
l,";b‘:-nié': B SRR

e

# Tha Dpwre & waneg the o 0 oglang wat s 004,
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14BLE 55-4
Fo {(Unfemilinr Plane)
:4.“"'

L-.‘"'-'; FUMBER OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, ARD IRSTRUGTORS
e, . DURING FLIGMT RETTEEN MAMEUVEERS 9 AFD 10

Iyoe of Pligt

H Humber of AN
i &m 1 - = 1
Fe 5 - - - -
. 4 = > 2 3 .
‘ 3 6 3 1l o0
| 2 9 12 13 3
" 1 15 1% 10 40
- 0 6 10 5 2
:i Total 7 2 3 109
. Ho observe-
tion R 3 5 10

FEa i

» Tha figure ¢ means that the sirplane was stalled,
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TABLE 56-A
{(Unfasiliar Plane)

NUMBER' OF LIGHTS LIT BY STUDENT PILOTS, PRIVATE PILOTS, AND INSTRUCTORS
- DURING FLIGET BRETWEEN MANEUVERS 10 AND 11

e T

el

‘Fumber of

E
-
|
:
k

EETR YT S L O

el

OI-'NUI“U!?A

sggoll|ﬂ!
B ESeoo

g&s‘!ll—'lll

Total

No observa- :
tion 3 R 3
‘N

* The figure 6 means that the alrplone was stalled,’

‘?;I!E%ﬁ;q;f;.q o U P Bl LI
o
=
A\



P s r..mw.r A <
T N
131 .
B
=
3
> , g N
. [
,,... B m m
=
m RS
5 m 2
g o m
° B
9 s
o
o
8
=
5
Wwym,,
F o ﬂn,_T ' R



APFERUIX B

INSTRUSTIONS TG THE CHECK 'PILOT FOR THE CONDUCT
CF THE EIAMINATION.FLIGHT

Aftur the take-off the chsck pilot sghould instruct the examinee to "climb.
toe 2,000 feet," or whatever altitude indicatse the usual field policy for prec~ = '
tice in stalls, and give such othker inastructions ag are necsassary to get the
airplana to an acceptabls practice arsa. After reaching the area at altitude, . %
the cheok pilot may say, "C.K., make your clearing turas left and right, and =~ -
then fly straight ahead with cruising power.” With the airplane flylng straight- .
ahead with cruising power, the check pilot may say, "All right, now come as T
close to atalling as you can, but don't stall." As the stall is approached, o

the lights on ths oliipboard will come on from ieft to right. The check pilot
will note the farthest ome to the right which lights, ard put a check mark in o
the column underneath it. Notice that the priating for 2ll of the mumbered et §

mansuvers sits ori a sclid purpls line underneath a broken purple lins. The
check mark must therefore be on a solid purple iine and undernsath a broken
purple line.

As soon as the examinee has returned to a straight-ashead cruise, the ' "Zé
check pllot may asay, "0.E., let's try it sureight ahsad with power off. Come
as close as you can to atalling, but don't atell.” _ **{

o : ’ faE,
When thia approach hes Leen finished, the student should be told, "0.K., ’tjﬁ
climd to 2,200 feet," or to any reasonable altituds higher than when this order = *7

ls given. When the altitude 1s reached, the etamines may be told, “All right,
make your left and right clearing turns.” And after they are finished, the
check pilot may say, "Now go into a left climbing turn and after you are in 1it,
try the atall again. Came as close as you can, but don‘t etall.™ After this,:
the student is told to go intc a right gliding twrn and try another approach
tc the stall, _

Thon comes ancther climb to¢ a specified higher altitudas {that is, higher
than the aliitude st which ths inatruction ie given %o climb to altitude--the .
1dea 18 merely to follow the flight exemination sheat the same at all centers

51*;*@.%‘!&%"&"*“:""" :_i; Y ‘I_',_ A LA

and this climb to altitude mey be necsseary irn. zame, depending on how much alti-

tude 1g loat in the mansuvers, tud it therefors suggestod for all centers). e

After this the clsaring isft and right turw, sfter which the. examinee 1a told t¢ .
ta enter a ateeply banked twm &a iu the 720 dsgres turn. After this twrn 1s -~ 7%
eatablished, ha is to make his aiall approazh. Similarly in numbar 6, the ap- R
' pro&ch to the sfall 8 to be cumresved ari~r & right ¢limbing turm is established. - .+
The eame lLolds for number 7, ths left gli(imz “ura. 2xd after thst there 18 ‘the ~ ;|
climt to altitude and ciesring cioms : -
) ok
By thie time there bhaa besn a greet dsel <f spnortunity to look arcund the o
countvy ¢o mee whether othar zirpionve are In .be viciunity, asad 1t ghould be e
poeslible to run the next fowr waasny9erd withoda. omy Dwuasy clearing tuwng left «,'f:fi{
TR

or right. Of cuourge if vraffic coudltions vae. vobd clearing turne, they should
be irsertasd whedesver noceesasy .
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In nuwber 8 the e¢xamines 1a to estarlish a straight-abeed climb, and

thersaftor make a stall approsch. Similarly in numbsr 9, he establishes a
right gliding twn and then mpprcaches the &teall. Aleo in number 10, which
ie a atesp turn to the right as in the 720 degree turn, the turn is estab-
-1ished first, apd then ths atall approach i1g made. This also holds for the
final maneuver, number 11, the left gliding turn, after which the airplans

) ' 18 returned to the field.
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