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Dear Dr., Brimhall:
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BATIONAL RESEARCH COUNCIL

2101 Constitution Avenue, Washington, D. C,
Division of Anthropology and Psychology

Committee on Selection and Training of Alrcraft Pllots

June 29, 1946

Dr. Dean R. Brimbhall

Director of Research

Civil Aeronautics Administratlon
Room 3895, Commerce Bullding
Washington 25, D, C.

Attached is a report entitl
N 2QUSE = 30 hed ag Effec re by Flig 1 *2

S. Ewart, Albert S. Thompson, and Horris S. Viteles th the
cooperation of Dean R. Brimhall, This report is submitted by

the Committee on Selectlion and Training of Airoraft Pllots with
the recommendstion that it be included in the series of Teahmiocal -
Reports issued by the Division of Research, Civil Aeronautics
Administration. -

The report 1a of interest in that it represents sn effort to

 compile and make use of the knowledge and expsrience of flight

{nstructors in training pilots. The compilation and evaluation
of instructional teschniques or "tricks" suggested by experienced
instructors has the additionsl merit of providing leads for exper-
inental research in training methods, '

Cordially yours,

Wt

Morris S. Viteles, Chairman
Committee on Selection and
Training of Aircraft Pilots
BsVira National Researsh Counoll
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The m.atigation described in this report involved a compilsation
of instructional techniques or "tricks" sulmitted by 99 pllot instruo-
tors on the tiasis of a questiormaire sutmitted to spproximately 1250
flight ipstruotors throughout the United States. These instructionsl
techniques or "trioks® were then sutmitted for evaluation by 49 individ-
uals, including instructor training perascnnel in the AAF and the United
States Navy and mexbers of the General Inspeotion Division, Civil Aerco-
nautics Administration, In the present report tho instructor tricks are
olassified 1nt.o three groups, vizm "A" - n.-- nd _pot ug Lk at

3 Icr ~

oautiop; "E¥ - Bad 4pd pbould ot be used. The purpm of sush olassifi-

cation is to provide a guide as to the genersl usefulness of these tricks
to flight instructors who may be hhﬂated in benefiting from the exper~
ience snd ideas of flight instructors who comtributed to the original
compllation of instrustional technigues.

The classificatlion of triokﬁ into thres categories was made without

the bensfit of rigorcus statistical treatment, on the basis of the mumber

of judges rating a trick as "Good and not in general use® and the number
rating the seme trlck as "Bad and should not be used,® The deolsion as
to the cut-offs at each end of the soale was mede erbitrarily through in-
spection of thu data and is based entirely on the assumption that a trick
which is seldom rated as "Bad and should not be used®™ and is rated with
sone degree of frequency as ™Good and not in general use® represents a
technique worthy of conaideration by flight inatruotors.

Consideration hss besn given to the possibility of uasing more rigor-
ous statistical techniques as a basis for categoriszation of the instruo-
tional teshnigues. It is apparent, for example, that correlational tech-
niques could be used to determine the degree of consistency among juﬂgen
in evaluating the tricks, If Judges showed considerable agreessnt wi
sach other, there would be rsason for greater confidence in cut.gorist-
tions such as have heen made in this report. KNeverthaless, it seemsd
undesirable to undertake such a ocorrelational analysis because, after the
necessary 1156 ocorrelations had been obtained, there would still be con-

siderable difficulty in interpreting the findings if lask of consistency
among Judges were revealed. Moreover, inspection of the date showed that

since on the whole the judges classified relatively few techniques as
"Bad and should not be used,® the bulk of the tetrachoric coefficlenta
batween Judges would be based on fourfold tablss wherein the number or
percentage cagses in one of the diochotomies, on one or both axes, would

be considerably smaller than that ordinarily considered necesssry for de-

finitive findings. _
Assuaing that such indlces of rellability were obteluned, there would

still remain the problem of determining statistically.the mumber of "bad,”
ntinp which should be considered as disqualifying a technique frum cate«
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gorization as a "satliafactory" or acceptable technique, and the minimum
number of "good® ratings which should be required for the qualification

of a trick as a "satisfactory™ or acceptable technigue. It 1s evident,

of course, that psychophysical techniques might be employed in the de-
tesralnation of thresholds as a basis for such categorization. In this
connection the question may immediately be raised as to whether the
threshold value can be defined as meaningfully in interpreting judgments
of the type made in thls investigation as in the more usuel psychophysical
studies, Preliminary analysis shows, for example, that if the limen were
set at the point at which 50 per cent of the judges rated a technique )
"bad," 335 of the 341 techniques would be classified as satisfactory and
the teckmique would be categorized as unacceptable only if rated as "Bad
and should not be used” by more than 24 judges. Techniques rated "bad"
by relatlvely large proportions of the judges were included in the "satis-
factory" group by other definitions of the threshold in psychophysical
teres. There is 'a serious question shether such categorisation can be .
defended on logical grounds or would meet gereral acceptance in the field,
despite the apparent rigorousness of the statistlioal prooedures. Recognis-
ing such disadvantages of psychophysical procedurss, cut-off points might .
be estublished in relation to "chance®™ distributions of ratings in the var-
ious categoriea. However, after preliminary work, this type of analysis
wap also dipcarded as inapplicable in terms of the data end purposes of

the present investigation,

For reasons given above, the classification of tricks as presentsd
in this report is not based on rigorous statistical treatment of data.
The fact that the classification 1s based cn estimates by multiple judg-
menta gives reason for some degree of confidence in the rellability of the
Judgmenta. - ‘ -

The investigation furnishes no internal evidence with respect to the
validity of any or all of the instructional technmiques. Revertheless, in
as much as all techimiques recommended as satisfactory received orly three,
or fewer, ratings of "bad," there may be justification for the hypothesis
that none of the recoamended technigues is clearly dangerous or constitutes
a physleally hasardous method of flight instruetion. For this reason, and
- in view of the frequency of ascceptable ratings for technigues included as
" - satisfactory, it appears that the body of recommended teéchniquss nerits
' consideration by flight instructors in the field of thelr search for im-
proved methods of dealing with troublesome training problems. The .actual
worthwhileness of instructional techmigques or "tricks® can be definitively
astablished only through experimental investigations designed to determine
whether the use of a given technique results in the elimination of specific
faults in increased flying proficlency as measursd by other oritsria. The
compilation of "tricks® may suggest profitable areas of research on methods
of flight training tc interested ressarch workers, '

University of Pennsylvania A, S, Thompson
June 29, 1946 ' : M. S, Vitales
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Hany individusl flighi instructors have developed specific teaching
procedures or techmiques whick they find useful in their day-to-day flight
instruction. Unfortunately, knowledge of a great many especially effec-

tive procedures is llmited to instructors at single flight tralning schoola,

or at best to instructors in a rather restricted region. The purpose of
this project was to provide for an extensive exchange of effesctive instruo-

tional procedures through the collection, from a wide sampling of repressn-

tative flight instruectors, nf deecriptions of instructional techniques

which they had found partlcularly useful.

By meens of a questionnaira descriptions of such instructionsl tech-
niques which flight imstructors in the field found useful were collected.
A compilation was made of 341 teclmiques which had been submitted by 99°
flight imstructors who replied to the quesiionnaire, This compilation
was then evaluated by instructor trsiming personmel in the Armed Services,
ard by representatives of thc General Inapection Divigion, CAL, Each of

thege men through use of an "Evaluation Booklet" assigned each of the tech-

niques 1n the compilation to one of flve categories:
A, "Good and not used by the greet majority of flight instructors.®

B, MGood, but commonly knom and used by nearly all flight instrue-
tors at present,® :

C. "Good, but muist be used with extreme cautlon.®
D, "Servea limited purpose in special situationg.”
E. %Bad and should rot be used.” |

Analysis of these evsluatlons indZcated that while conaslderably more
techniques were rated "B" then "A" by a relatively large number of judges,
the majorlty of techniques was not classified as "E" by more than a rels-
tively smsll mumber of judges, 190, or 56% of the technigques being classi-
fied "E" by fewer thar 4 judges. Stenderds for selection of techniques:
to form the basis of a final compilation were set up. In order that the
body of designated techniques could be considered as little suspect as
possible, rather stringent requirements were set up in regard to the "E"
category, any technique rated “Bad and should not be used® by more than 3
Judges beling elininated from comslderation. )

' Through application of these standards, 104 techniques (30% of the
techniques originpally submitted) were sslocted for inclusion in the final

. compilation, Of thezse, 3 sere deeignated ez "To be used with extreme cau-

tion,” and 33 ag "Serve limited purpose in special situstions," whereae
68 were designated as "Aercdynamicelly eorreet and good from the viewpoint
of inatruction.® 4n additlonal 3% te=chniques were desigpated as "supple-
mentary.® These latter techpiquee met the standards for the "E" cluseifi-
cation, and slthough not meeting the standards for inclusion in terms of




gither as "AR of "DV by 20% or more of the group of Judges,
designated techniques were classified as "Good but in general use® by
more than spproximately 75% of the judges. ‘

the ¥A," %C,® or "D? categoriss conpldered individuaily were classified

Rone of the

L




EVALJATION OF INSTRUCTIONAL TECHNIQUES DESCRIBED
: ‘ ' AZ BEFFECTIVE BY FLIGHT LHSTRAUCTORS

IRTROCICTTICON

One characteriastic of rilota, and porticularly of flight instructors,
is the frequency and enthusiasm with which they engage in "bangar flying,"
i1.3., irn "bull sessions” during which common problems are discussed and
common experiences shared. During these discussione details of specific
instructional techniquee or "tricks" which iastructors have found particu-
larly effective in thair flight instructicr are often exchanged. Although
a few of the best cf these apeclial instructional methods have undoubtedly
besn carriad from sirport to airport by instructors who ¢hange jobs, or
by itirerant pilots who happeoned to sit in on the Phangar flying" seesions
at soveral alrports, knowledge of a great man; espsecially effective in-
structional teclnlques 1s limlted to inetructors at single flight treining
achools, or at best Lo instructors in & rather restricted region. The pur-

poss of thls projest was to provide for an extemnsive exchange of effective -~

irstructional procedures through collecting, from a wide sampling of repre~
santative flight instructors, descriptions of instructionsl techniques whilch

they hed found partlcularly uvseful in their own day-to-day fligh% instruetion. - ..

It was anticipated that the best of theae tachnigues which wers sub-
miited would be comrpiled in & manuwl end mede avalleble to ell flight in~
structora. Such e manual would supplement rather than replace the regulan
Civii Aervnautica Adminigtration Menual for Flight Instructors.t This men-
ual, cf oourse, supplies the esssntisl Info:mation and describea the pro-
cedures and techniques which are the basic tools of the flight instrucwor.
On the other hand, the exrerisnced flight instructor will develop, over
ths yenre,armmber of particulerly effective instructional procedures
which are not "in the Yookse." A manval comprising a collsction of in-
atructicnal techniques of this sort wsuld be of partisculer value to the
young or inezperianced flight instrucltor wii. had not had opportunity to
develop such "tricks" on Lis own. Moreover, any flight instructor in-
teresied in improving his insztructional proceduras would undoubtedly beno-
fit from ths experiince of other instructars as presented in such a manual.

SURVEY OF FLIGRT IWSTRUCIORY YHD CCLLECTION OF THOHNIQUES

In the opring of 1944, ruestiomnairas (Exhibit 1) were mailed to
1237 f1ight Inxtructora repreuentlng about 478 of thn instructors serv-
ing in the CAA War Trali ing fervice Army end Wavy fligkt instruction pro-
grame, Thoe Instructors wers eckad Yo dessribe (1) teaching techniques
or "iricks” whioh in thelr »wn exparleuns lad proved particularly ef-
feative, and (2} troublesore instrunticial problems ahich they had en-

e AN ST MR, S O Tk (ST W W F

’ ¥Flight Jnsbtructor Marva' . Washington, L, ©.r U, S, Department of
Gommerce, Civil Aeronsutles Admlnistrotisn, September, 1941.
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* sountered,? Ninety~nine replise to thils questionnaire wers recelved. The
techniques wers edited, expreseascd in comparabls terminology, in some in-

! stances, condenszed, snd cccasionally two" or more suggeat teohniquas ax-

;  tremely similar in nature, were combined.’ In this.original compilation
which included 341 techniques, the fundamental nature or intent of the sug-
gested techniques was not altered, and no 2election or evaluation of the
tachniques submlitted was made, Tho techniques were merely olassified first
in terms of whether they were "General Tecbniques," applylng to mors than
one manauver, or were "Techniques Specifio to Individual Maneuvers," Tech-
niques in the first of these broad categoriaes were further olassified in
"terms of the ten geaneral instructional problems to which the varicua tech-

sl ‘niques referred, and under these classifications in torms of the epecific

;' . Ainstructionsl problems toward which given techniquee were directed. In

ST this connection, reference was mede to ths troublesome problems submitted
é%:“ " by instructors. In view of the fact that every technlque could not be

W,  paired with a problem which had besn submitted, since only 50 problems in

- comparison with 341 teohniques were contributed, advantage also wes taken
of the fact that in most casas the instruotional problem toward which the
g toohniquo waps directed waa steted explicitly or clearly implied by the con-
A tributor. Techniques specific to individual -maneuvers were olassified in

et il
e

waﬁl”f terms of the 21 maneuvers to which the techniques referred and under this
%?ﬁj{ . category a further clagsification wes made in terms of the specifio in-
e HE struational problem involvad. Reference to Appendix 1, the complete com-

pllation booklet, will indicate the ways in whioh the varicus techniques
-were classified, .

o

A .“
LA

' e

_Tar A -

EVALUATION OF TECHNIQUES

Nﬁwﬁ;%k

R The techniques were submiited for évaluating to imstructor training
A personnel in the AAF and U,S.Navy, end to members df the General Inspecticn
e Division, Civil Aeronautics Administration. An Evaluation Booklet was pre-
sy pared, the numbered pagea of which sorresponded to the pages in the Compila-

tion Booklet, except that instesd of the techniques being described, space
was provided in which the evaluation of the tashnique could be indicated

]
WL
i
\orda oy

' uation Booklet was tc be used in conjunction with the Compilation Booklst,
A sample page from the EZvaluation Bocklet im prasented in Exhibit 2.

' Raoh judge was asked to classify every tochnique into one of the fol-
lowing five oategories:

i "A" olaseification indicates that in the opinion of the
Judge tha technique is aerodynunically corract, good from the viaupoint

2In the prescnt atudy only the suggested instructiona) techniques are-
treated specifically, although as noted following, instructional problems
which were aubuittad were used in olassifying the techniques.

g 3The aompllation of techniques is presentdd as Appendix 1 to this '
N report. " In cases where two or more techniquem wers combined the mumber
% ~  of instructors suggesting the technique is indicated by the figure in
i parsathesss following desoription of the technique.

end in which comments couwld be entered regarding the technique, This Eval~




ESIBIT 4

QUESTIORNAINRE USHD T & SULVEY
OF FLIGHT INSTRUCTGS




(Teaching problems)

It will be interesting to know whether less experienced instructors have dif-
ferent problems than the more experienced Instructora. In this connection,
please answer the qusstions below:

How many hours of flying time have you logged? Approximately . hourae

How many hours have you logged as a flight instructor? Approximately hours

LET'S HEAR FROM I0U TODAY

USE THE SELF ADDRESSED STAMPED ENVELOPE



(Use mn extra sheet of paper, if necessary)

IN YOUR EXPERIERCE AS A FLIGHT INSTRUCTOR, WHAT PROBLEMS HAVE PUZZLED YOU MOST?
Many instructors, for ingtance, have wondered what is wrong with a trainee who
can do everything but land the plane. Or why do certain trainees "blow up”
during emergency maneuvers?

DESCRIBE ON THE NEXT PAGE ANY SITUATIONS OR PROBLEMS THAT HAVE PARTICULARLY
BOTHERED YOU. Describe them briefly, but explicitly and in terms of trainees!
performance. Perbaps some other ingtructor of the hundreds belng contacted
will have been faced wlth a similar problem and has slready worked ocut a solu-—
tion.

(answer on next page)

{over)



NATIONAL RESEARCE COUNGIL
2101 Constitution Avenue, Washington 25, D.C.
Commlttee on Selection and Training of Alreraft Pllots

February 1, 1944

This is an invitation to contribute to a netlon-wide "hangar flying® pes—
slon of flight instructors.

We are asking you, as a representative flight ingtructor, to desecribe ef-
fective teaching "tricks" or methods which you have found useful in teaching
flying. The ideas suggested by inptructors from coast to coapt will be com-
plled, publighed, and made availabls to &ll flight instructore.

You undoubtedly know some special ways of teaching or ®iricks of the
trade" which other instructors would find extremely wvaluable 1f they knew
about them. We want to find out what they are. Describe them briefly in
this folder—use another sheet of paper 1f necegsary.

Don't think that the msthods which you use must be complicated in order
to be of interest to other instructors. Sometimes the simplest ones are best.
One instructor, for example, cured a trainee of Pdragging® his right wing when
he levelled off before landing in the followlng way:— He texded to - corner
of the field, and for 15 minutes had the trainee practice pulling stralght
back on the sptick, watching the ailerons to see that they didn't move. The
ingtructor exerted enough resistance to the trainee's pressures to simulsate
the conditions of actual flight.

We are also interested in hearing about the tralning situatlons which
you have found particularly puszling. Those problems in pilot training which
prove bothersome toc a great number of flight instructors will be situdied in
the research program of the Civil Aeronautics Administration and the National
Research Council Committee on Selection and Trailning of Aircraft Pilots.

By giving perhaps 15 minutes of your time in answering the questions on
the following pages you can make a great contribution to the war effort, as
well as to the profession of flight instruction. Perhaps you may be mble to
prevent a washout or save a 1life. :

The wooner you respond the sooner the collection can be publighed, and
made available to you, a8 well as to instructors who may not have had suffi-
cient experience to develop helpful methods or "tricks® of thelr own. Of
course, while your name will be ligted among cooperating instructors, you
will not be guoted directly without permission.

Uee the self-addressed stemped envelope—-Let's hear from you todsyl

Morris 5. Viteles, Chalrman D . Brimhall
Committee on Selection and Director of Research
Iraining of Aircraft Pilots, Civll Aeronautlics Administration

National Resesrch Council
(ov )



WHAT SPECIAL TEACHING METHODS HAVE YQU FOUND EFFECTIVE in dealing with gpecific
problems of individusl trainees, or in teeching specific maneuvers? If one of
your trainees developed a persistent fault or error and you ueed a specific
technique for correcting that error, describe how you handled the situation. Or
if you have "invented" an effective method for teaching specific maneuvers, for
example, steep turns, stalls, spin entries, landings, etc., deperibe your meth-
od of Introducing and teaching the maneuver.

WHAT METHODS HAVE YOU USED TO "CURER A TRAINEE who had appeared toc be "hope-
less" — Again be specific. For ezample, if his chief difficulty was poor co-
ordination, tell how you improved his coordination. If his trouble was over-
controlling, tell what you did about 1t. .
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caLepnry 2 "R sisaslficatior indtawics trat on che opdnion & Lhe
tudge tha technique 1s esrolvnenice iy corrsct, gool srom Lhe vlewpolint
of dAnevruction, vt gommonly kmows ard uazed by neardy all fllght inestraa-
tore at present.

Cptegory Ct "C" olmssifientisn indicaies that In the oplinlon of %the
judge tha teshnlque is esrodynamlos.ly corrsct, gocd from the viewpoint
«f instructlon, but avat he uaad with exira caution and only in dual flight.

t D" clureification Indicetes tuat in the opindon of the
judga the technique might serve a usstnl but limi;gﬁ purpose as an instrue-
%tional sid in spoeclal situations,

1 Catagory Fi1 - "E" claszificaticn indicstas that in ths oplnion of ihe

g Judge the technique is tad, and sbovld net be used, Judgoes were requested
! to explein 1n the solumn headed "Coumeantn,™ tuaolr raseons for classifying -
< a techniqua "E,"

;7

Ek?," Completed Evaluation Booklets were rovelved from 49 men. On the basie
Bry - of the reports from theas judges tno finel evaluntion of the technicues wae
Bl made.

g

e

Bor RESTLLS

I Piatribution of Ratinge In the Five Categories. In Table 1 are pre-

r LR - sented the diastributiond of ratinpgs wlith referencs tc the five categories
W in teras of which the techniques were rated. Separate dlsirlbutions are

presented for Part One of the compiletion (ueneral T&chniquaa) Pert Two
(Teckniques Spscific to Individual Mensuverz), and for the total compila=
tion, The etated frequencles In the 1a7¢ hand column of each of the
three subdivisions of thie table ropreaent the number of judges who gave
a apacific rating. Each entry in the ce’ls under the column headings ™A,"
"B," "C," "D," and "E" indicza‘es the nvmbar of tricks given the rating in-
dicated by the column heading, by the numbsr of judges indicated by the
row designation. For exsmple, referring to Part Une the sentry in the
first cell under "A" indicetes that 15 techniquss in Part One of the ccm-
pilation wore desigrated me in the 'i£" category by betwean O end 4 of the
judges. Similarly, referring tv "Totsl Compilaticn,™ 219 of the total of
3Ll tachniques were reted ap "E." or "Bad and should not be used" by less
than 5 judges.

Examination of Tuble [ indicates tLhat few tricks were ratad "A" (Good

&;ﬁi“ and pot in general use) by the majority of the judgee, only 5 of the 34l
A techniques being given & rating of "A" by 25 (aporoximately 50%) or more
LAY of the 49 judgea. 90 or 2685 of the techniques were ratad "A™ by 10 (20%) or

more of the judges. On the other hand, 150 or L4% of the techmniques whileh
were pubmitie! wene considerad asz "Goold bul used by nearly all filight in-
structors at prosent” by mora than approx‘matoly 50% of the judges,

9,
B e
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Ratptively few trichs, hewever, oo rawd in she Y57 category as "Pad
and should not be used,” Iwo hundred enl ninsteen (or $3%) were reted "EM
by lesa than 5 judges. Cnly 58 (or 17%) of the total of 341 tachniques aug-
gested were given this clessificsilon by 16 ov wore judges (approximetely
20% of group), and only 6 techniquec were rated "E" by more than 25, or
appreximately 50% of the 49 Judges. A slightly greater proportion of "Jen~
eval” techniques eppenr te be claasifled as "3ad" by 10 or more jwiges than
la 2lia case in respect to techniques gp2eific to Individual meneuvers. Hela-
tively few techniques are classad ac "Good but muat be used with extreme cau-
ton," only 21 of the 341 techniques being claesified ln thie category by
mare than 10 (epproximately 20%) of the judges. A somewhat greater propor-
tion of this aort of techniques were in reference to specific maneuvers than
woere "General"™ in nature. A coneilderuble number of teohnigues were rated
"R," ap "serving a limited purposs in special situations." Forty-four per
zoni, of all tricks wers rated thus by 10 or more imstructors, but only 3%
nf tho techniques were given %ty rating by 25 or more judges.

~ 'The general ploturs presented bty-these distributions ia that while

conpiderably more tricks are rs%ed "E" than "A" by a relatively large num-
bar of judges, comparetively faw technigues are classiflied "E" as "Bad and
should not be ussd™ by more than & relatively small number of Judges. It
should ba noted that one of the reasons that relatively few teechniques were
olaspified either "A" or "I" by a majority of the judges is that the class-
ification of a number of techniques rtted "E" by only e few judges, wars
split between the "A" and "D" aategoriea ty a majority of the remaining
judges, See for example technique C, 2, a, Seotion I of the Compilation
{Appendix 1, page 44). Thia -technique, rated "E" by only 2 judges, waa
¢lassified as "A" by 18 judges, as "' by 18 judges. In few cases, of
course, 1s the division as even ae ip this instance, However, many tech-
niques classified as "A" by a relstively largs mumber of judges are placed
- in the "D" category by quite a few of the other judges.

tion Between "A" and "E* Categories. In-order to obtain
a clearer picture of ths evaluations of the tachnlques by the judges it
proved desirable to make orcee tabulations by means of which the evalua-
tion of each trick by the group of jucges in terms of one category could
be presented in relation to the evaiuetion of the trick in another cate~
gory. It was desired to know, for example, not only how many judges rated
a trick as "A" but the numbsr rating it "A" in comparison with the number

who rated 4t "E." :

In Pigure 1 is presented the cross tabulation of techniques In respect
to categories "A" (Good and not in genersl use) and "E" (Bad and should not
bs ussd). The frequencles on the orcinate and absclesa of this figure re-
fer,as in the case of Teble 1, to the number of judgea who gave a specific
rating. The entries in each cell of the table indicate the mmber of tricks
rated "A" by the mmber of judges indicated on the ordinate, and also rated
EN by the number of judges indicated on ths absolssa, For example, 53
tricks were rated as *A" by less than 5 judges, and "E" by less than 5.
Similarly, it is evident that 2 techniques were rated "A" by betwsen 30
. to 34 of the judges, and "E" by lees than 5. Inspection of Figure 1 indi-

cates that only 3 teshniques classifisd as "A" by 15 or more judges, were
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also classified ag "E' by rore than 4 jJudges,

_ in as much er this cross tabuletion represents one of the most criti-
cal comparisons, examination of certein of the techniquee which were rated
predominantly "Gocd end not in general use," snd predominantly "Bad and
should not be used”" asems indiceted. Five suggested techniques were classi-
fied as "A" by approximately 25 (or 50%) or more of the judges, and as "E"
by less than 5 {or 10%) of the judges. These suggested techniques aro ss
followai '

1. "Heve the trainee telk to you as if he ware the inetructor and you
the tralnee, explaining ss he gows slong just what, when, and where he 1s
going to change the attltude of the airplane, and why ha plans to do it,
what he 1s going to do nex%, where the wind is, eto.” (This technique was
rated "A" by 3) judgas, "E" by 1 judge.) -

2, "Following aslo practice, spend at least 30 minutes with the trainee
on ground at end of flipght, answering mll his questions."” (Thi= technigue
was rated "A" by 30 judges, "E" by 1 judge.)

3. "When s miptake is made, instead of telling the trainee what he

did wrong, nﬂk.&h!.&t&i§ﬂﬂ.iﬂ_inll_EQE=" (This trick was rated "A" by 28
Judges, "E" by 1 judge, o

4o "Always try to put yourself in the trelnse's place and realize
that just because you demonstrate ths maneuver expsrtly is nc reason for
believing that the trainee has understood your explanation of it." (This
trick was rated "A" by 29 judges, "E" by no judge.)

5. "To Imprees the traines with the difference between track and head-
ing, umre a spring~drivem toy running across a sheet of celluloid or cello-
phane laid on top of a chart or tabls, the transparsnt sheet representing
the air mass, gnd the chert the ground, 32y pulling the cellophane one can
eimulate gentle or strong winde from any direction and most convineingly
demonstrate the difference between track tlursugh the alr and traok over
the ground,” (This trick was rated."s" by 29 judges, "E" by one judge.)

8ix tricks wera rated as "E" (Bad) by 25 or more judges (50% or mors)
ang "A" by less than 5 (10%) of the judges., Thees suggeciea waahniques '
are g2 fcollows: : :

2. If the tralnee feils to kesp hie hand on the throttle "Tie the
trainea's left hand to the throttle and keep 1% tled therc throughout one
lesson period." {(This trick was rated "E" by 35 judges, "A" by 3 judges.)

2. To improvﬁ ruddsr coantrol on take-off "temch traines to 'fen the
tail! using short, abrupt movements of the rudder." (This technique was
reted "F® by 33 judges, "A" by no judgea.)

3. 1f trainee overcontréle rudder "eech time the tralnee starts to
rake a turn {(or other maneuver; push on ths controls without hlas suspact-
ing that you are going to do so0, until it tecomes apparent to him thav
saah time be eaxscutss a maneuver the ezecution will ba viclent unles:s hia

B

i
Vo
e

3

Tl

g,

+Vage i

e
T

R

My o

SRy
Yy ﬂﬂg‘%‘ "‘{rv\:k;.fwr\;,fr;' g

i
b

[

‘_l’.
o

"* Ry
it

[
e P

o R L S R CI T

w5 £ ARV N Tt )
-nru:'ra-‘i-v,.f.f-.}%& \Bf ek 2l s

S LT AT Rt T h T

J)
g E i

)
et}

i
T3
T

)
T
=
i
1
f 2
=
=4
1
L1
T':!l
T ;’ﬁ
i
il
-
.
33




i " o ’

?ﬁ STERTUTBE ur movements of the aonirolwr ore lassépsd.!  {(This tschnique was
FA rated YEM by 27 judges, "A" by L judgs. )

e . .

-3, L. If traines overcontrols ruddar "fly the trainee in rough alr, rid-
N ing all controle to make them extra heavy, Follow ithis by e seassion of {1y~
%%_ﬂ ing hends off." (This techniqus was rated "E” by 28 judges, "A" by 2 judges.)
*ff‘ 5. In combating airaickness "say to the trainoe 'Okay son, 1'll take

over while you hang your head out the window and get rid of it then get
back to flying this thing yourself, !" (This techniqus was rated "S" by 29
judges, "A" by no judges.) '

£

_ 6. To improve rudder control on take-off "have the trainee stiffen
Ko, his legs slightly with hia feet on the rudder to prevent overcontrolling."”
: {Thls technique was rated "E" by 25 judges, "A" by one judge.)

It 1s of interest to examine the suggested techniques 1n regaurd to
which the judges, as a group, were "ambivalent.” Examination of Figure 1
indicates that 4 techniques were rated "A" by betwsen 10 and 14 Judges
{opproximataly 20 %o 30 per cent of the group) and "E" by 10 to 14 judges.
Theae four tricks are as follows:

: 1. To combat trainee tenssness in stalls ard other violent mansuvers
N "demonstrate or have the trainee do a mild etall,,.(pushing) the stick far
enough forward so that there is a sensation of not sltting on the seat.
Fhile the plane is coming up intc the unusual olimb position, tell the
traines 'expell all air from your lungs down to the bottom of your toes-'"
Then as the plane dips down, say "Tske a deep bresth." At the completion
of the mansuver ask "Did you feel any psrticular sensation™ The trainee
will always answer "Yes," Then repeat the maneuver, this time using a
different breathing procedure. As the plane comes up to the top of the
olimb position ask the trainee to tske a full desp breath of air., As the
plune goes down ask hir to expel all air, When asked if he felt any pecu-
liar sensation the traines will enswer "lo.” By repsated demonstration

- ghow the trainee that relaxatlon in this maneuver c¢an be aided by proper
¢ breathing.
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2. Tb combat airsioknsess "Frame up with another instructor who has a
pore advanced trainee,..Duplicaie some of the other fellows more simpls
zorobatics and them take the trainee beck tc the eirport before he has

time to think sbout getting siock, Then tell him in all seriousness what
& rough ride it was, and how anybody who can go through that need never
vorry any mors about getting airsick."
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S 3. To improve coordination in turne "Have tralnee practice at home
L with a chair and a broom stick, moving fest and stick together to develop
his leg~hand coordination,”

iy
~e 0 -“_- -

4, To improve estimation of gliding spesed "If trainee watches the
airspsed too much leave the pitot cover on for a few flights."
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It will be no%ed that the tecknigues presented on the preceding page
cn the basle of thedr classification in terms of the cross tabulation be-
twaen catsgorlies "A" and "E," zre of three rather distinct types. Tech-
nigques predomdnautly classified ss "A"™ include applicatione of regognizehly
eound teaching principlee, or &s in the case of the technique which 1ilu-
strates the difference betwean "treck" and "heading,” represent clever
nethcds of clarifying o concopt which, traditionally, has been difficult
for student pilots to understand. Techniques predominantly classified as
"E® in genoral embody principles which are racognizably unacund, either
from the standpoint of educatlonal principles or on the baeis of the feaot
that inefficient or dangerous operations from the standpoint of safe fly-
ing are included. The techniques regarding which the group of Judges
ware "ambivaelent" are perhaps of the most interest. The procedure involv~
ing practice with a broom stick, for instance, which at one time apparently
waa conaidered quite good, has evidently fallen into soms disrepute. The
princips. reason given for cleasifying this technique 1e "E" or "Bed"™ was
that in such prectice the live pressures on the controls were not dupli-
cated.

It should elsc ho noted that some of the techniques predominantly
oclaesified as "A" while being perhaps more sound are not, in general, as
spactacular or es unlque as cartaln other technigues which,were clagsi~
fied as "D" {echniques, or for which the clessificaiiohs were split be-
twasn catagories "A" and "D.,” For example, one of the techniques which
was given no "E" ratinge and which was rated "DY by 25 judges 18 as fol-
lcwes -

1. If tralnee lorgeis flight path sequence for low-work mansuvers
"Take him to the hongar floor, laid off 1n sgquares, and have him walk
through the mansuvars stating bLefcrehand the wind direction and uelng
his aras to show tia degree of benk at various poait.ionaa

Croas Tabulatlo.an Baetween "A" and "Bl tatepories. In view of the
large number of techniques thet wera classifiad as "B {Good but ussed

by nearly ell insiructora a5 present), sxamination cf the crose tabula-
tion between tha "A" ard "3Y classifications is also of interest. This
orose tabulation 18 presented in Figure 2. It will be noted that techni-
ques which are classifiad "A" by a relatively large number of judges in &
ounber ¢f cases are also claasified "B" by e relatively large number of
Judges. Of the five techniques which raseived "A" ratings by 25 (approxi-
retely 50%) of the judges, ono was rated "B® by betwsen approximately 40
to 50% (betwsan 20 and 2/ judges) oao wazs rated "B" by between 1C and 14
Judges, 2 by between 5 and ¢ Judges and only one by less than 5 judges.

It should be noted, however, that due #c the fact that the group of
Judges represented highly experienced flight inetructors, many techniquaa
congidere’ penerslly familier by them mipht not be familiar to instructors
in gemerel,

In Figure 3 1s preseavad ithe cxoms @bulation betwsen categories "a®
and "C" {Good but must be usad with extrems cauticn). Although as noted
previcusly, reletively few teshniquea srb rated "G" by an eppreclable
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CROSS TABULATION OF TECHNIQUES IN TER!S OF CATRCORIES A ARD E

Number of fudges saafiming § classificainn
[

-9 10-14 1519 2024 25 29

ped

30 34

|\

20
40
93
53

10
22
29

219

&/

Number of judges cssiming B classification

24

]

FICUEE 1

35-39 Total

z
.
9
22
54
134

1317

13

o P e M

18

10-14  15-19 2024 25-29 20-34 3539  A0~44  45-49 Total

|-
N

12 8
17 20
12 13

13

8

12
19
12

1;
11

[ +9]

0w

27

| CROSS TABULATION OF TECHNIQUES IN TZRMS OF CATEGORIES 4 AND 3
1T .

34

I~
2

51 4!

FIGURE 2

£ 30
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anusbar of judges, no teohnigua rated "A" by 15 or more Judges was also
reted "C" by 15 o» mcrz. On the other hand, 20 techniques which were
rated "C" by 10 orf nora Jjudges wsre rated "A" by less than 10, These

are the techniques which in this regard oan probably best be clearly dif-

ferentlated from tae "A" technlques,

Ia Figure 4 is presanted the cross tabulation betwsen categories "D7
(Posaibly good in apecial situations) and "Ef (Bad and should not be used).
Inspection of this f.gure indlicates that when these two categories are com-

pared there is much less agreement between the judges as to how givem tech-

niquwes should be classified than was the case for other comparisons. This,
of vourse, might be expected from the nature of the two categories, in as
much as in regesrd to a number of the items there was umdoudbtedly coneider-
able indeoision as to whather thay were "Bad,"” or "Fossibly useful in
spocial aituatione.”™ On the other hand, as noted proviously, there waa
undouzbtedly indecision &s to whether certain teohniques should be classi-
fied "A" or "I.," Some tochnijues clussified ss "E® by only a few judgos
ware placed in category "A"™ by approximetely the ssme number of Judges ae
classif ied them "D," _

Croon Iabulatlon Botween "C" apd “E" Categoriea. In as much as mo
more then a relatively small rnumbar of judges rated any triok as "C"

(Good but to be usad with cavtion), it ia of interest to examine the crosa -

tabulation beiween ocategoriss "C" end "E," siuce under thess conditions 1t
plght be expected that trlcks claqaifisd as "C" by pome judges would bé
alassified as "B by & greater nmumber of Jjudges. In Figure 5 ia proaented
the orces tubulation of techiiguaes reted "C" hy five or more judges, in,
terms of categories "C" end "E." (It should be emphasized that in this
oross tabuiatlon, techniques reted "C" by less than fivae judges are not
considersd,) Inspeation of Figurs 5 indicates that of the &, techniques
clanmaified zs "C" Ly 5 or more judges, 20 of the techniques were classi-
fled aas "E" by more fudges than clagsified them "C.* Of the 21 techniques
clnsaified ae "C" by 10 c¢r more judges, only 9 recelved "5&”7 odagsification
by lesa than 5 judges.

Groeg Tahvlatlon Between A" and "Dt Categoriez. Finally, it is of
interast to exemine the crozz tabulatlion betwsen categories A" and "DV
(Possibly good in speclal situetione). In Figure 6 is presented this
cross tabulastion for techanicues rated "L? Ly 10 or mora judges and "EP
by lees than 1D judgea. Of thess 103 techniques, 87 wera claesified as
D% by more judges than classified them "A." Eighty-one of the 103 tech-
niques werae classifisd s "D" by more then 10 judges end "A"™ by less than
10, Tt 1s apparent taat while there was soms overlap between the cate~
goriss the "D" classification singled out a number of technlques serving
e dlatdnetly different purpose than many of those glasaified am "4 "

lumbezr of Teclwlquag Classlfled G ) In
Tabla 3 ip presentud the number of techniquee claasified in sach category

by each of the 49 Judgses, In Teble . are presented frequency dlatributions

of the date presenied in Table 3. -The left hsnd column of this table in-
dicatss the nwmber of technlauvea clapified ir 8 given category. The ap-
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Number of judges assizning D classification

Rumber of judges assigning 4 ¢

. t P - . . [ e~
R R R e S S L PO N & e

Ged 50 3014 A3-Tr M0Rg 0 253U 3034 Tobsl’

A e 0L, Wl HR 2RE 1

03 b1 3 \ ' |z

25-29 3 0 | S 3
20-24 | 9 0 | | 9
15-19 | 18 4 | | 22
0-14 | 50 3 1 - 54

s«9 | W2 21 10 1 : 134

O=4 T4 34 9 0 B 117

Total 257 63 20 1 . 3,1

FIGURE 3
CROSS TABULATION OF TECANIQUES IN TERUS OF CATEGORIES A AN C

Number of judges assigning E classification
Ord 5-9 10-14 15-19 2024 25-29 3034 "Total

30-34 (- 0 0o 1 1
2529 | 3 “ o2 9
23
54
64
91
99

341

n
o

20~24, 7 e 5
15-19 | 19. 15 13 3
10-14 | 31 16 7 6
!
9]

O o

5-9 68 15 6

—

o-4 | 91 6  ©

o
O B =N
N T S

Total 219 64 34 22

PIGURE 4 :
CROSS TABULATION OF TESHNIGUES IN TERMS OF CATEGORIES D AND E
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CROE8 TABULATION OF SELECTED ¢ TECHNIQUES IS TERMS QOF CATEGORIES C AND E
(selected  technigues include those rated by 5 or more judges)
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%, ' tries in the columns headsd "8," T3, FG,* MD, " SE.Y and "Omit" indicate
e the numbar of judges who gave ihs classification indicated by the column
ﬁ;; tieeding to the mmber of technigues indicated by the row designation. For
e example, referring to the first headirg under "4," 1 Judge gave “A" classi-
e ficetion to between G and 9 techniques, gix judges gave "A" olarsification
i; %o between 10 and 19 techniques, eto.

o T . 1
- The data in Table 3 are arranged in ascending order in terms of the

p TR number of “E" classifications glven by the judges. In regsrd to this

e . categary it 1s noteworthy that one judge considered only 2 techniques as
%%iff "Bad and should not be used,” wheress another judge assigned 112 techniques
??i to this category. The medlan numbsr of teshniques assigned the "E" claspl~

fication was 32, The conaiderable range in the number of tricks consldered
"Bad and should not be used™ by the 49 Judges indicates pronounced dléagree- |
ment regarding the proportion of the teclnigues which fell into this cate-
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Similerly, inspection of Tables 3 and 4 indicates a relatively wide

it

§§gﬁ. range in the number of technigues classified in the other categories., The

= number of techniques clagsified as "B" {Good but in genersl use) ranged

o ITom B85 %o 271, the median numbsr baing 140. It 1s significant that the

e fewsat number of techniques oconsidersd "Good but in ganeral use™ by any

¥y one judge reprasented approximately 25% of the total, wherseas one judge

Loy claseified almost 80% of the technigues in category "B." In regard to the

*égﬁ "5 glassifioation, one judge alassified only 6 techiiques as "Good and not 1
e in genersl use,®™ It is of interest to note that the mmber of techniques
el classified ad "C," "D," and "E® respectively by this judge (Number 19) was ‘
=y only slightly ebove the median for the group as a whole, the bulk of the

‘gfm techniques being classified by this individuel es "Good but generally in

e uee,.” The maximum number of technlques cleesified as "A" by any one judge

M was 155, representing 45% of the totsl number, :

Ak : '

s The maxinum number of teshniques claeaified as "D" by any one judge

waB 178. Disregarding the judge who omitted 213 of the techniques, the
minimpm pumber of techniques claspified es "D" was £, Relatively few
" ‘techmiques were classifisd in category "C" (Good but to be uped with bxtra
. saution) by any of the judges, the maximum being 54 and the minimum 1, the
" median numbsr being 18, As poted previously, one judge omitted 213 tech- [
niques although the median mmber of teshniques cmitted was only 5. ’
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As might be expected, the gsneral pilcture drawn from examination of
mmmber of judges assigning apecified numbers of techniques to the various
cetegories, as prasented in Tebles 2 and 4, is essentially the same as that
presented by the tabulation of the rnumber of teckhniques aasigned to the
various categories by the group of judges as & whole, as presented in Table
2, However, the significant festure ravealed Ly examination of Tables 3 .
end 4 is the marked individusl diffaerencea among members of the group of
judges in the number of techniques classified in the variocus categories,
Evidencs of individual differences in terms of the number of techniques
asaigned to categories "A," "B," "C," and "D" might perbape be expected
in view of the fact that techniques in thle category were all conaidered
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KUMBER OF THUHRNIQUES CLASSIFISD IN BACH GATE&GRI J .

BY FACH OF THE 49 JUDGES _ L ik

/ : i

1. 28 214, 15 73 2 9 r g
2, T 222 15 8 3 16 S
3. g2 ° 132 46 7 4 6 E
e 59 140 7 124 5 6 i
5, 50 150 ks 61 8 1 Tl
6. .23 89 4 3 9 213 =
7. 63 208 5 43 - 1 11 3
8. 12 271 8 18 12 0 58
9. 1 130 1 178 13 5 Criidh
10, 47 18 11 49 14 2 4
11. 16 . 245 30 26 16 8 g
' 12. 62 158 22 82 16 1 53
13, 63 1320 22, 9% 17 16 iy
1. 12 250 3 12 17 16 Tt
15, 78 145 18 65 17 18
16, 16 209 $ 29 55 19 13
17, 30 229 6 55 19 2 o
18, 103 177 28 10 - 19 4 s
19, 6 215 3L 67 a1 1
20, 155 120 21 21 a 3 Ve
21, . 26 188 18 82 21 é s P
22, 39 195 9 76 2 1 i
23, 57 132 39 87 a3 3 i
24, 26 186 15 231 27 6 b
25, 60 169 30 49 32 1 T
26, 48 141 50 66 32 4 b
27, 76 137 49 45 33 1 o
28, , 63 98 37 103 35 5 g
29, 114 132 26 29 37 3 e
30, 62 110 28 96 38 7 i
31, 27 139 1 129 38 7
32, 55 127 22 97 39 1 N
33, 38 160 12 C 92 39 0 s
34 51 127 51, 66 id, 2
35, 70 98 13 90 44, _6 .
36, 105 124, 17 50 45 0 -
77, 39 198 16 24, 48 16 o
3e. g1 85 .6 b1 48 10 2
39, 73 103 25 91 49 0 i
40, 23 122 34 109 49 4 e
41, 23 199 21« 40 53 5 o
42, 43 113 10 68 54, 53 rig
43, 55 120 54, 49 55 8 v
ido 17 185 . 11 68 59 1 &
45, 39 183 g - 46 62 3 By
46, 53 115 17 T 62 20 3
AN 22 94 46 101 70 8 s
48, 81 100 16 53 82 9 -
49, 70 91 10 50 112 8 P
¥sdian 51 140 18 .66 32 5 B
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satiefactory, and differences of opinion in thelr esxaoct olssiflocation
would not seem unueuel. Howaver, tae marked differences of opinion evi-
denced in the munbsr of technlques ic be considered "Bad end should not
be uzed” is noteworthy.&

Standerds Used in Selection of Technlques for Fing pllatlon. In
selecting techniques for inclusion M1 the fipal compilation it was necea-
aary to sat specific standards, on the basis of ratings made by the group’
of Judgea, in terms of which certeln techniques could be eliminated and
others included, While without question techniques rated "E" (Bad and
should not be used) by more than a few indges should be elimineted, it
could be arguad on the one hand that only those superior teclmiques hav-
ing high ratings in tarms of the "A" classification and low ratings in
terms of the "B" claasification should be included. In support of this
‘position 1t couid te painted out that tha final compilation would be moast
of factive 1f only ovtstanding tcchnligques were presented.

Un the other hand, the position could lLie taken that it is desirabla
to include as rany techniques ss possible, ths principal interest belng
that tho technigues included ars not "bad" techniques, In support of
this point of view it couid be emphasized,lor example,that certain specif-
ie  techniques might be found useful by individuel instruectors, partiou-
larly those witn litile experienca, even though a relatively great propor-
tion of the gruum of judges considered them "Good but in general use.”

This latter point of view was assumed in setting up standards in terms of
which the technlques to be included in a tentative final compilation have been
selected.’ It wns deoided arbitrarily that techniques classified as PA," "C,"
or "D" by 10 (20%) or more of the Judges would be included. Tho designation
of this "cut-off," elthousgh arbitrary, was besed on the judgment that this
figure repreecented a reasonable percentage in terms of which e maximm mmber
of potentially useful techniques mould be included, and which the same time

would exclude a maxizum mmmber of the techniques which represented essentially

"dead weod." Fowever, provision also was made for ineluding and designating
as "supplementary," teshnlques whose gombiped "A" and "D" ratings met the
standards for elther "A" or "D" categorles alone, 1l.e., which were rated

"A® or D" by 10 or more judges.

The oritice]l issue, however, vms the determination of the cut-off point
for the "EM glassification, since except for the elimination of the "dead
wood," according tc the philosophy in terms of which tho selection was made

“Except as noted following (see footnote 6) deteiled date unfortupately
are not available by means of which the vide divergences in standards among
Individual fudges could be explainad in terms of differences in experience
and buckground,

It should be noted, however, that the work shests from which the cross
tebulations mere prepered indicate the status of each technique in terms of
each cross tabulation comparison. From those worl: sheets the techniques in-
cluded on the besis of eny desired set of standarde can rapldly be determined,
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the principal consideration was that the technlques should not be considered
"Bad," as indicated above. The body of techniques which met the standards
for inclusion in terms of the "E" category would, in effect, represent the
baplo group, the individual techniquee constituting this group then being
deslgnated as "A," "C," or "D" provided they met the standardas for these

.groups as noted previously, ®

In determining the cut-off point for the YE" classification in terms of
vhich teclniques would be excluded from the final compilation, 1t appeared
desirable to examine the mumber of techniques classified aa "E" by from O to
4 Judges. The crose tabulation of techniquee clessified eas "E® by lees than
5 Judges, in terms of the "A" and "E" categoriss is presented in Figure 7.
In considering where this cut-off polnt should be placed, cognizance wae
taken of the fact that techniques included in the final compilation should
not be claseified as "E" by more than a very few Judges. Examination of
Figure 7 indicates, however, that it would be unwise to exclude techniques
clagpified as "E" by any Judge, in es much as of the 5 "bee}* techniques .
classified ag "A? by 25 (approximately 50%) or more of the judges, only one
failed to receive an "E" classification by some one judge. Examination of
these techniquee presented on page 17, suggests that they represent appar-
ently sound educational procedurss even though claseified as "E" by one of
the judges. Morsover, techniques classifled ap "A" by as many as 20 to 24
of the judges (between 40 and 50% of the group) were also classified as "EM

by as many as 3 judges.

The fact that thers were marked differences in the numver of techniquee
classifiod as "E" was alsc talen into consideration in setting the cut-off

point,” Asp noted previously, one judge placed 112, or 33% of the technigues -

in the "E" category. Moreover, two others classlfied as many as 70 or 219
of the techniques in thie category, whereas the median number assigned "ER

6yq noted praviously, the majority of the judges were representatives
from the instructor tralning personnel in the Army and Kavy Air Forces.
Actually, with the exception of nine inspectors from the Genoral Inspection
Division, Civil Aeronautics Administration, all but onec or two of the remain-
ing men sorving mes judges ware from the Navy. It was therefore of importance
to determine whether the mumber of techniques classified into the respective

categoriea (particularly the "E" category) by the GAA inspectors differed

significantly from the nmumber of techniques ¢lassified in the respoctive
cetegories by the judges who were more aotively engsged in instruction or
in instructor training. . -
Application of the "epeilon squared" techrique indicated that the in-
spoctore differed from the remainder of the group of judges orly in the num-
ber of technlques clossified as "A." The inspectors tended to classify a
gomewhat greater mmber of technigues as "Goed and not in peneral use," the
difference being significant at between the 5% and 1% levels of confidence.
In respect to the othor catiegories nc significant diffecrences were ovident
however, Tith respect to category "E" vwhich 1a of particular impsrtance
eince the limits in regard to this category were so stringent, Lhe comparison
of the ingpector distribution with the distribution for the remaining judges
¥ielded an epsilon equared of .0OC.
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FIGURE 7

CROSS TABULATION OF SELECTED § TICENIQUES TN TERMS OF CATEGORIES 4 ARD E
(selectid E techniques include those rated I by less then 5 judges)

classification wus only 32 or sbout 9% of the total. These facts represented
further evidence indlcating that elimination of gll techniques classifiec as
"E® (Bad and should not be used) by one or more of the judges vould be wnwise.

On the other hand, the techniques all are of unknown "validity,® i.e.,
although having beer found useful by given imstructors, the group of judges
evalusted the techniques on the basie of g priori judgments rether than on
the baels of determining their effootiveness by means of aoctual try-out in
the fleld. In view of this fact it was particularly important that none of

the techniques selected be in any way suspeot. In light of this premise it i
vae decided arbltrarily thet techniques classified as "E" by es many as five - .
Judges should not be considered for inclusion in the fipal mamml. In view -
of the decislon noted previously, to include all techniques designated "A" by %

10 or more judges, it was therefors decided to set the out-off point for the
HEW clapsification between 1 and 4 Judgses, st puch a point that tho maximm
maber of techniques clamsified YA" by 10 or more Judgee would be Included,
but at the same time including only techniques eassigned "E" classification
by as amell a number of judges as possible, Examination of Flgure 7
indicates that by excluding all techniques assigned "E" clapsification i
by more than 3 judges, only one of the 73 techniques retod "A" by, 10 or more ~§
and E¥ by less than 5 of the judges is excluded. It was decided, there- T
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forz, that all teshnigqua:z clessifloa -o "FY by more twn 3 fudges shoinic
be excluded fiom the Tinal -compilati:r, tbn wzawe cut~30F peint In turms
of the "E" catogory tc be used ir su_rseiims 0" and "0F techniques. Lo
these terms the techniguss selooted o1 ths final ecmpllation were deteus-
mined and designated as followo: . -

1. All ftechniques ciapeifled ac "E" or mors thon 3 Judges were
sliminatad,

2, A1l teochniques rot elassifield asz “ﬁ,* "C," or D" by 10 or
mora judgea waors eliminated,

3. Techniques included in the finel compilation wers desijnated as
"A" techniques (aercdynamioslly correct end good frow the viewpoint of
instruction), "C" techniques {aerodynumically corrsch, gcod from the
viewpoint of lnstiuction, but to be ured with extra cautlcn and only in
dual flight}, or as "D" %aechniques {rercdynsmically ocorrest but sarving N
a limited purpose in epecisl situatiore) depending upon the cetegory ir
which they were classifiad by the gresvest numbor of judges. In cases iu
ahich ecactly the same number of judper oclaseified & technigque in the "AF
and "D" cetegories, the tachmique wae given en "A" designation., There
wers no tricks classifled in "0" by ewactly the same number of judges
who assigned them "A" or "D" elassificenions.?,

- Numher of Tochnigues in Fagh Gsley: [peludod Fi LpLletis
On the basig cf the final analysis there wars ircluded in of the

-~ - s

TQuestion might be ralsed regardlng the advigmebility of incluslon of

terms

category "B? -(Good but in general usc} ia the evaluation procedure in as

mugh as this category has not besn *oeated speeifically in <his analysia.
It should be noted, however, that inciunion of m techalque in category

YB" Ly & number of Judges reduned the numbar who aesigned the technique
to other categoriea. In aa much as i ¢rder to be included in eiiher “AP“
"C,;" or "D" categorles in the final compilation 1% wea necessary for a
techniqus to be given thai designation by ut least 20% of the judges, no
tachnique clagsified "B" by more .than 804 of the judges could be inclnded
in the final compilatliom. Actually, ro technlque cleesified "3" by more
than about 75% of ths group waa includs.

81t should be noted that the followirg figures und the figurce. in Tahle

2 do not sgree axactly with the compurable entriss prasented in ths cross
tabtulations. The croszs tabuletions reproiented a preliminury classifica-
tion in which mumbers of jfudges aszigning given clagsiflcations were ax-
preseed in clasa intervels, Final snelyzis sxwd comparison of the sctual
frequencies resulted in & "A" techbnloues baing shifted to the "BY glumai-
fleation, This rosultad from the fact thet thase techniquen fell in ths
sameg class interval under both "A" and "D" Jdistributlons; and wers therse-
fore assipgnad to "A" in the prelliminury scalysia, In ths finel analysis,
however, 1t wes found the® four of thcxe teshnigues entually were. glapai-
fied as "D" by one or twou more non thun clagsified them "A.® They wore
therefore ahifted #: tha "DF olansisizeilca,

e



. of judgea nhad split their classifications betwsen these two groups. For ex-

~ ia convinced hies voor eocudimsticn arrxot pe cvarcome, that he evidances

SV e L g e e e
5 e A S R T

-y on
"4,!/"' =

sinadards cutlined sbovs, ¢F taclanigos: designaved as MAY Sﬁﬁad irom tha S
viewpoint cf inetecotion), v teetnigoss designaled as tg" {Geod btud to dDe ol

*;‘.:nr

E ured with axvreme ceutlon aud iy AW dual fiight}, azd 33 te?hniquas :;:%
slassifled as "DS(serve limited purpiss in spascial situstions:. The 104 J 1§é?
teuhniques which wsre inviuied vaprezent 0% of the 34) techniques orig- Uk
1nally submitted by the flight instru-tors. {hese 104 techniquee ars in- ;?i?
2isuted in the original compiistion sztlacked is Agpandix 1 to this repers, -rfﬁl
ti* zechnicques being enclosed by -uple bozes, "C tgohniqnea by red buxes, 7”2é§§
end "DF Leckndquer by greex heree. F
Desimation of Surrlementawy' Isohnsgues. la eddition, it was obgerved %

that a number of techniques classificd as "E" by three orfewer imetructors - '-;;3‘

wers just under the limits for inclusion in both the "A" and "D¥ groups, al- :fgg
though not meeting the standards for eack group. Apperently part of the group @ﬁ;?

saple, technique C, 2, a, in Sectlon XXVI of the compilation (pege 97, Ap- K=
pendix 1) vas classified as "E" by none of tho judges, end as "AM amd "D? by - <
8 and 7 Judges, respectively. It wae felt that certain of the techniques R
might be of interest which wers classified as "E" by three or fewer Judges
and for which the “otal mmber of judges classifying thom “A" op "E* ex-
ceeded 10, the minimm for classiflication ln eithcr category considered in-
dividually. The 35 sdditional techniques ia vhich the "A"™ and "E® clasalfi-
cations vere split in the manner desoribed sbove ere indlcated in the compll-
ation {Appendix 1) by enclosure in broken lines, Consideration may be givem )
to the inclusion of these techmiquee ir the finel compilation, although they ¥
probebly do not represent in gemersl as clearly adequate techniques es those - /: iw
dafinod by tbe standards as originslly stated. TFor the purposes of the pres- %’
ent report, these techniques can be ecunpidered to ropresent & suppilementery i
deaignation, :

feshniquen Bxeiuded fiom Comudliiioy. It 18 recognized that in set-

ting rather stringent requirenance s ragurd to the "E" clasaification, a 1;
nunber of potentially good techniqus: adight be exciuded becruse of ths ~ A
fact that they run counter it pariicvler idiocayueracies which savaral 4
Judgea by chaunce yyssessed In cowmcon.  Eliminition of a few techniques cn S
such grounds, however, was eonslled-e neceszary price to insure thet, as !
e whole, none of the techalqucs cculd be conaliersd suspect., Neverthuless; o
it is of interest ito exemina srislly s [lew of the techniques which ware ex-= "
cludad by parrow cArgins. v B
Reference to Figurs 1 indicates tha. ¢na techalque, althcugh clessi- B

fied as "A" by balween 20 apd 2s Jiwipes, wez alac clasgsified as "E" by ba-
tween 5 and 9 Judgea, and wue therefurs axcludsd, This technique, B-=1 .n - B
Section IT of the compiletion (Appendix 1. page £.7)was claesified "A" by -3

2% judges, D™ bz L1, and "B by 8 mun. A5 refyvence t¢ the Appendix v
will indiczle, tiw toechalgue s dosigned to demcnetrate to a tralnee, who

&g compléx ccuvdinatlon in arivirg a czr a9 is reqrsd In flying.

Representative of the camaerte 2uds wv jodg?s who designated this
tashnique as “"Bed 3ad ahnld nol Ter 120077 av s e Fullowlag:
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"Havsn't tima for this ximd of ncassnss in leinga“-

"This would be a waste of time and 1t has 1ittle or no bearing on
iying;”

and more conatructively:

"Not a natural ontlock on student‘e part -~ too cosplex -- same thing
could ba demonstrated without s2 mwch trowble (lighwing cigarstte),.”

Only ons potentially acceptable "A" technique wes rated "EY by exactly
4 judges, just one over the 1imit, and this technique waes given "A" classi-
fications by only between 10 and 1. judges. Howevsar,K & number of technnigues
which wers rated "D" by 20 or more judges end which were rated sither "D

"A" by a still larger number, were nevertheless eliminatad on the basis
ﬁf "E" ratings by exmotly 4 Judges, juat one over the maxisum. It is of
interest to examine scme of these tsohniques briefly and to note the com-
nents of the judges who considered them "Bsd and should not bhe usad,”

Technique E~C-4 in Section XXVI {ippandix 1, page 99) was claasified
as "D" by 25 judges, "A" by 3 more, and "E" by four. The sseence of this
suggestion was that if the trainee was heving difficulty with landinge he
should be told that there is one more maneuver to be taken up, namely, .
"Power-off-landing-prevention." He was then to be instructed on landings.
% keep the plane flying in the alir jJust sbove the ground as long as pose
zible. Examples of comments on this technique were "lon't understand,”
"That should keep the student worrying for a whilel®

Technique D~6 in Section XXI (Appandiz 1, page 83) was intended to
serve the purpose of correcting the trainse's tendenny inadvertently to
use allercn as he pulled the stick back in stalls, Thls techhigue wase

‘1ated "D" by 20 judgem, "A" by 14, and "D" by 4. The suggesied A prooe~

- dure wag to "Have the trainee spend one-~hilf hour or so in a plane on the
ground and practice coming straight back on the stick while watching the
allerons to sss thet they don®t move.," Comméenta made by judges classify-
ing thie technique as "Bad and should not be used" were "This ie of no
practical velue," "He doesn't watch aileron while in flight," "Not naces-
sary," and "Hakaa student look and foel foolish. Should not make exanmple
of student in front of others."”

Anpthar example of a technigue which obtained a relatively large num~
ber of "D" cldsslfications, but which nevertholess was eliminated is rep~
resented by technique B-3, Section XXVI (Appendix 1, page 97), This tech-
'nique, which was rated "D™ by Z0 judges, "C" by 11, "A" by 5, and "E" by
4, rTecommended that in situstions whers the trainee found'difficulty in
determining the height above the ground at which to level off, the inetruc-
tor should "Fly ssross the field at low altitude, but at vnrious helghts,

'+ inatructing the tralnes to call out the different altitudes in terms of

intervala of 5 feet ae the height sbove the runway changes." Comments
made on this technique include "Impoasible to do, unneceseary,” and "Very
difficult for student and tends to take away from his actual landing practice.”
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technigues rated "D" by betwsan 20 and 24 Judges were similarly eliminated.

techniques included by the praesen! standerds wounld be eliminated.

The above techniques, and a fow others, received a relatively great mum- - .:%
ber of "D" ratings, but were eliminatad becauss the number of "E" ratinge was .. : ¥
slightly over the moximum set in Lerme of the standarda which were estab-~ ’ .
lished. One of the three itechniques rated "D* by between 25 and 29 judges'
wes sliminated on the besis of four "E" ratings and four of the .soven -

It is not within the province of this rsport, however, to make an ]
evaluation of whether such {echniques actually have sufficient merit to L

be recommended for inclusion in the final compilefion or more specifically '*Qfﬁfd
whether or not the judges' reasons for classifying certain techniques ag - . .. Eéfgﬁ
"Bad end should not be used” wers scund. Nevertheless, as mentioned above, .  “ &
it must be recognized that a number of techniques may have been eliminated "'*?}ﬁﬁ
bacausa of the fact that some of the judges were imsophisticated in such c Ik
matters, ani failed to recognize the pertinence of oertain sound educa- - ~f§a
tional principles which actually are applicsble to flight training, ' :1“fﬁﬁ
[ I"ﬁl

On the othar hand, it should be remembered that such a compilation of ';%sﬁ*
effective tachniques as 18 suggested would be circulated widely in the ‘ﬁrﬁég
field, - 1t may well bs that elimination of the type of technique under . e
discussion will lead to more rsady acceptance of the compiletion by the B N
great bhody of flipht instructere than i1f certain techniques which carrled R
ths unpleasant connotations of "progreesive education" to some of the mora’ R 3
conservative were included. . -%g

: Claseifving Selected Techniquoes in the Specific
Cavegories. The number of judpes who classified each of the techniques
gelected for the final compilation in the "A,"” "C," and "D" categorias
18 indiceted in Table 4. It ina evident that seven of the technigques ars
classified in & given category by 25 or more Judges (approximately 50%
cf.the group). Examination of Taubla 4 also indicetes the number of teoh-
niques vwhich would be eliminated if the standards for inclusion in the
"A," "C," or "D" groups were raised. For erzmples, if the standards for
incluslon of tschnigues in these groups were raised so that assignment
of a glven claposification by 15 or more Judpea were required, 55 of the

3
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TABLE .,

NOMBER OF JUDGES CLASSIFYIRG SELMCTED THCHWIRUES
IN THE "A," "C," AND T CATECORIRS

RAT ‘ e nD'r: . %‘.J

, . ‘fgé
503 2 2
25-29 3 2 i
20-24 2 ' 3 ‘ _j:c
Z5<19 19 1 11 .
20 14 36 2 AT PE:

68 3 33 Jﬁg

W
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Busher _of Toghalgyes i Fach Se;tlen of the Uyizins) Coppliatlian Io-
cluded 3n the Fipal Corgllation. In Tuble 5 ‘e linted the number of tech-
ulcues in each seotior. of %' e oripgirsl copplls tilom vhich hyve been tanta-
tively included in the fing compiletion It is of scme irteres’. to note
that in general the yutsegor er of generrl. ins i uctionel prcblems or msneuvers
unésr which the grestsast muiber of techiltuee .ubmitted fo.- the original compi~
nilon waa  ineluded alse have relatively: graater incidences of .elscted .
teohniques in the finel complletion. However, certsin marzed divargences
from this general trend tre evident., Furibermore, in prepering tae final
mesual in whish thess techniques are incorporated it may prove desirable to
zcquire, from ethor scurces, techniguss £>r inclusion in those sections in
which no technliquas ars now included., It may be that inatiructionsl areas
ir which only a srall percentage of techmniques met the evaluative standarde
sre areaa in which the number of instructional diffioculties is greatest,?

T

Geparal Considerstions. Iv should be smphasirzed that the techniques in
the compllation preseanted as Appendixz 1 which are indicsted as meeting the
2pecifiod standards, cannot merely he lifted out of context and incorporauted .
In & manurl. The oripginal compiletion uwas prepared merely &s a compilation
in which 81l of the mlnor variants of a number of the techniques were included.
It 48 of interest 1o note thet when & number of varismiions of a given tech-
nique 13 presented, in seversl ocases different versilone of the procedure
ars gvalusted different.y. Ccwpsre, for exsmple, the evaluaticns of tech-
nigues B-2 and C-1 in Sectlon XV {page 68) of the compllation and technique
B~3 in Section III (pege 48) of the compilution.. Horeover, in certain coses
where various subdivisiona of the same teoimiquaes wers avaluated aseparstely,
all of the subdivisions ware not given the same clessification. See, for
' example, techniques 3-a, b, end ¢ ln Section XXVI (page 94) of the compilatien.

In collecting the selected tschniques for presentation in manual form
sone general editing and rearrangerent of the techniques will be required.
However, certain epparent anomalies in the evaluetion of the techniques in
the present compllation are suggestive es far ae the limite of such editing
and rearrangement are concerned. Jt was noted above that similar teclinigues,
slasslfied under differént instructicnel problems, were given different eval-
vatione by thae group of Judger. In cne case in which under. one ingtructional
problem & crose refdérence wap merely made to & technique included under
snother instrueticnal problem on Lhe same page, the cross reference end thes .
donplete desoription of the technique were evalusted differently. See tech-
niques C=£ and D-3, Section XVIY, page 73 of Appendix 1. These facile suggest
that in collecting the nelected techniqueer for presenteticn in manual form
they should be oclassified under the same inptructionsal probleme in terms of
ahilch they were avaluated, ‘

Althourh the recommended tachnigques cannot be incorporated into marusi
form without further editing, and although the necesslty of settling siringent

?The 50 inatructional probleme submitted by the 9% instructors who re-
‘plied to the original questions represented too few to provide for a thor-
ough analysis. It may be of vome iriterest, however, that only two of these
problems were cohcerned with stalie and spins, whereas £ of them were con-
asrned with "Coordination.™ See: Evart, E., and Viteles, M. S5, [
pnalyels of replies to instructor guestlounsirq. FProgrees report. March ,
544, Copy in Commititee files. _ B
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TABLE 5

FUMBER OF TECHNIQUES IN EACH SECTION OF ORIGINAL
COMPILATION INCLUDED IN FINAL COMPILATION

No. of WAR wgw >

No. in and "D" tech- No. of i

' ' original niques in final mmth

sSection - Title - ~gompll, compilation _ Steohniquog.
PART ONE “General-Techniques" oy
I Presentation of lateriel 17 13 o. :x
II Coordination 21 - R 3 i
i1 "Problem Children® 17 5 1 &
IV Tenzaness 4 2 0 g
v Alreickness 6 - 3 1 X
Vi Instructor-Trainee -Relationshipa 4L 2 0 3
viI Routine Sefety or Traffic Checks 9 1 0 R
VIII Instruction in Slow Flight 6 L .0 A
1X Determination of When Treinee Should Solo 2 0 0 X
X Standardization of Instruction 2 2 0 . %

PART TWO "Technigues Specific to Individual Maneuvers" h
X1 Cranking Plane 2 o é
XI1 Taxling . 3 e
OII  Take-off 18 -:3;:;;;:
XIv Stralght and Level : U
xv Low Vork vk
vl Eights on Pylons i
wIix Normal Turns =0
XVIII  Steep Turns o
Xix Slips R
X Lazy Eights &
Xx3 Stells o

XIT Spinsa

XXIII Glldes

xxiv Airport Traffie Prooedures
XXV Approach to Landing

XXv1 Landings

vII Forced lLandings

IXVIII Wight Landings

XX3X Cross-wind Landings

XX Coordination Exerclme
XIXI Instrument Flying
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restriciions in regard tc categary "5 may have resuited in the eliminstion
of a number of potentially good technlques, the body of teohnigues which has -
been designated reprerents at very least a baszic group of sound procedures
around which & useful manual can be bullt. Such a manual will meet a rTesal
need which erises from the fact that flight instructors heve not, in general,
hed an opportunity to meet and exchange information regarding particularly
effeactive instructional proceduree which they have developed on the basias of -
thelr own inetructiocnal expsrience,

SUMMARY AND CONCLUSIONS

By means of a questionnairs, descriptlons of inetructionsl techniques
which flight inetructors in the field found useful in their day-to-day exper-
lence were collected. A compilation wes mede of 341 technigues submitted by .
99 flight instructors who replied to the guestionnaire, This compiletion
mas then evaluated by membars of the Instructor Training Corps of the Army
and Navy Alr Forces, and by representaiives of the General Inspection Divi-

~ 8ion, CAAR,  Each of these men through use of an "Evaluation Booklet" apsigned '

sach of the techniques in ths compilation to one of five oategories:
A. "Good and not used by the great majority of flight instructors."”

B. "Gocd, but commonly imown and used by nenrly all flight instructors
at present. n

C. "Good, but must be used with extrame caution.”
D. P"Serves limited purpoae in speclal situastione.”
E. ©Bad and should not be.ueed."

Analysis of these svaluations indicated that while oconsiderably more tech-
nigues were rated "B" than "A" by & ralatively large number of judges the ma-
Jority of techniques were not classified as "E" by more than a reletively
prall mmber of Judges, 190 or 56F of the techniques being classified "E"
by fewer than 4 Judges. 5Standarde for seleotion of techniques to form the
basls of a final compilation were set up. In order that the body of desig-
nated techniques could be considered as little suspeot as possible, rather
stringent requirements were set up in regard to the "E* category, any tech--
nique rated "Bad end should not be used™ by more than 3 judges being eliminw
eted from consideration, ,

Through application of these standards, 104 tectmiques (30% of the tech-
niques originally submitted) were selected for inclusion in the final compila-
tion., Of those, 3 were designated as "To be used with extreme caution,” and
33 as "Serve limited purpose in speciel situntions,” whereas 68 were desig-
nated ag “Aerodynamically correct and good from the viewpoint of instruction.”
An additional 35 techniques were designated as "Supplementary.” These lat-
ter technigues met tho atandards for the "E" classification, and although
not meeting the standarde for inolusion in terms of either the "A," "C,¢
"D" categories considered individually were classified eilther ss "A" gr "D"
by 20% or mors of the group of judges. None of the designated technigues
wers olassified as "Good but in general usé" by more than approximately 75%
of the Judgee. :

i
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| ARTITDEY
in this appendix l2 presented “he compllation of instructional techniques
submitted by 93 flight instructors +ho repiled to the guestlonnuire described
in the body of the report. To the left of sach tachniique is indicated the
nurber of judges classifying 1t ir. =ach of the five categories, desigpated es
follows:
A. "Good and not used by the grest majority of flight instructors.”

B. ™Good, but commonly known end used by neerly ell flight instrue-
tors et present.h .

C. MGood but must Le usad with extreme czuticn,.m
D. "cerves limited purpose in :pecial situaiions.®
E. "Bed end should not be used™. ‘

The designetion of the technicues in torms of the standerds and proce-
dursg doscribed in the body of the report 1ls es follows:

1. Techniques desigated zs "A® are enclosed by purple boxes.
<» -Techniques desiinated es "C” are enclosed by red boxes.
3. Techniques designated ¢s PLY zre enclogsed by green boxes.

Le Technicues designeted as "qupplementary“ are enclesed by purple
broken lines

A nunber in parenthesls follow'ng a teclnique in the compiletion indicates
the number of different Instructors submitting the technigque in question.

L - L
e E b, - U Gty
6 eﬁwgﬁ~ Fhgrgla Ty

LI .
- .
o o

TR
“&-’-i“!‘z";‘ o

PRI
g

,

R
ﬁ\

J
o

1y
o
-“::"?

. [N . ~ -
T L
,

.

+
nl

r%-l

ot a, T
2
b

LIS
*:HW;;{‘:.Q

ot
5k

v

EYRY -

B S S
Ve ) T 4 e b gt AR
L e e

«
30
A

i
i

!
1‘%,5 ‘*'“'-Ll:

1

o vt
TR 7'%35:‘

g aeud

-
P

b
L

el
e

1

2k

r
Py
m}iﬁ

Sl =

5
L

oo



1,
11,
I11.

v.
VII
V1I.
VIII,
IX.
X.

XI.
XII.
X111,
xn.

XVI.

XVII.
IVIII1.
XIX. -

X1,
XXII.
XXYIX.

. XXIV,

Xxv,
XXVI.
XXv1I.
XVIII.
xIX .

XXXI.

OUTLINE QOF SECTIONS

Presentation of Eaterial
Coordination

"Problem Children”

Trainea Tenseness

Alrsickness

Instructor-Trainee Relationships
Routine Safety or Traffic Checks
Instruction in Slow Flight
Determination of when Trainee Should Solo
Standerdizetion of Instruction

Cranking Plane
Taxiing

Take-off

Strajght and Level
Low Work

Eighta on Pylons
Norma). Turns
Steep Turns

. S1ips

Lazy Eighte

Stalls

Spins

Glides

Airport Traffie Procedures
Approach to Laendinga
Landings

Forced Landings

Night Landings
Crosswind Landings
Coordination Exaroisas

~ Instrument Flight
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FART ONE

GENERAL TECHNIQUES
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inetruvetion in a number of maneuvera,

Techniques in Part One are applicable to
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CAPTLATION IFCTRGGTIONAL THCHNIQUES

Y. PRESENTATION OF MATERIAL

Grs of the tirst traeining problems confronting the flight instructor
jg the presentetion of materiel to the trainee in an organized menner.’
Tha following techniques along this line have been auggested:

fradning orpblem
4 B C D E Omit

&, Adequate ground
inatructioo,
123 0 0 0

1819 6 4 C

103 0 1 G

w1 6 2

12110 )

3

o

St

L.

)

-t

3.

Technique

AT the start of the training perlod, and at
frequent intervels, be certailn that all
trainess are glven group lectures and partic-
ipata 1n group discussions to assure that

i all materisl 1s covered,

ST
pard 3

In individusl ground discussions before each
f1izht, clve thorough explanations of the
ssyodynamic principles involved In the maneu-
vare o be aken up so that the trajnes will

be trring to do and why,

have o thorough understanding of what he will .

L LS e

In expl.sining manenvers on the ground, make
comperiscns winh tuings the trainee is al-
roedy able to do, such as driving a car, For
instance in iorching throttle-~elevator coor-
dination, compere the use of the throtils to
the weo of tho accelerator in a car when go-
ing up 2ill, wher golng down hill, and when
trave.ir ol & Jevel road. Ask the guestion,
*Can 3 ge wp hill An your car withovt step-
ping on the ccualerator?” :

T e e —

———— o e e

i

Inst uci traings to keep a noteboock in which
ig sketched dowa sech ey, every detall of
the €light, and th2 lnatructor's comments.
The potebeoko zhoald be checked dally by the
Planstrueter, .

b ot T b A Y L T

e L L

2. | K11 mapeuvers shwoald be clagramed and all
oi whe juss wuctor’s comments should he
[ zruasxiaod.

e e

w, 1A anasific soction should be set asiie
[¥*cr m '¢trey" of esoh £light, including
{2 ransee f Whi arvors made, the instruc-
sor's zgreattnns as Lo how to correct
_uheme o

e mme g my e e Y

¢ 181 cuhline of te next lasson should be

simon ba The trainea by the instructor
g, +0 00! bz igdudsd ie the notabook.
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Iraining poolilen
A B ¢ DR E Omit

3 6 011 1 1

74 0 0 0 "1
B. Dewmonstration and

axplanation in the

adr,
1430 2 2 1 0

rl

718 413 4 3

615 21015 1

C. Directing trainee
praotice.

22 713 4 2

242 00 0 1

18 6 318 2 2

1 4 5 5 3 1

211 3 4 1 2

- -“%X-i ,'r-r

5.

2.
49

fiight, answering el} his questiona

J@ﬁﬁ~ A @ﬁfﬁé B ﬂﬂnﬁhﬁﬁf'fﬂ
T e S o T e
i ! ST A
>ar‘boy 4
) .
- Pachiduns

Followleg sole p"acficaF spend at lsast 30
nirutee with trainee cn ground at end of

Give thorou~4 demonatration before tlainaa
attenpts maneuver,

If trainee fails to understand demonstration,
broak the -maneuver down on subsequent demon-
strations and demonstrate it component parts.

While demonstrating, don't talk too puch.

On the trainee's first few triels on & new
maneuver, walk hlm through it, giving a
"playxby-play” desoription of the opsra-
tions of the controls. In giving the re-
covery from & turn, for instance, state:
"Now uss top rudder, aileron, and releass
back pressure and racover to level flight,
and retard the throttle to cruising,”

After thorough explanation on ground, take

ous maneuvar at a time snd following demon-~
atration, help trainee through the maneuver

4 or 5 times and then let him lron ocut his

oW mistakes for a while, It will juset dome
to him in time, . (This procedurs, according

to the ocontributing lnstructor, is particu-
larly applicable fo instrugtion in acrobatiocs.)

éﬁﬂ
:

‘ }‘r,.z‘:"k o

Teacn the trainee tc think about his perform-

" a. | Have the trainee talk to himself, telling

ance end to analyze 1t. (3)

himself how he 1s using the controls,
whet refarence points or landmarks he
1s uaing, ete,

b. | Have the traines talk to you es i1f he
wore the instructor and you the trainee,
axplaining as he goes mlong just what,
when,’ and where he 1s going %o charnge

the nttitude of the airplane, and why

he plans to do it, what he 1s going to

do next, where the wind is, eto, Thias
teohnique aids the inetructor in correct-
ing many mistakes befors they happen, (Sas
also tachniqua 2, Sec. XXVI, N,)

o, |When & mistake 1s made, instead of telling
the trlinao what he did wrong,

!
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II. GCOORDINATION

The following techulques have been suggested to meat the problem of ex‘:;;ftﬁ?
plaining coordination and to correct trainee erroras in the proper use of the
controls, Other techniques referring to specific meneuvers will be found in-
Part Two, particularly under Section XVII Turpas. ‘ o

S sty
‘2? (RSP
+ E E

8 B'C D E Omig | L
A, Introduction of 1. On recond flight, give brief explanation of co- R
trainees to cor- ordlnation, followed Ly demonstration, Never ;;ﬁ
rect methods of ge into detalled explanation on the ground L
coordinating con- until the {rainee has seen in flight what he ik
trols, is supposed to do, : . ey
' After demonstration, let traines try coordina- }?%5
ting rudder and aileron and then thoroughly ex~ iz

plain what coordination 1s. jﬂ@g

On third or fourth flight, and never later o as
52 110 5 4 than the fifth, take the controls and demon- e
. strete a bad slip and a bad skid. Then when- !

ever trainee slips or skida, quig him until "

sure that he knows what error has been made, f%r

can expluin why he made the mistake, and can . Ay

tell how to correct it. ]

& gy

Have the trainee praotice coordination exer-~ iﬁgp

cises at least once every flight after the ;;ﬁ

firat. one, ii@§$

In the later stages of training, never let a Eﬁ&?

_ 8l1p or skid go by without correction, no Pl

matter how minute the error. N )

539 2 0 2 ',1 2., Teach trainee at atart the idea of control R
- pressures as contrasted to movements. S

) I—:'.:f;?‘l

3. After demonstrating proper coordination, have &

trailnee make turns handling rudder only, in- ca i

113 31912 1 -atructor handling stick. Then have trainee i
make turns handling atick only, inetructor T

o

handling rudder,

‘B, Traines consis- 1, Flace emphasis on the rudder right from the
tently uses too beginning with as little aa possible said
1ittle rudder. about the stick. The stick is handy %o use

815 51010 1 and they!ll use it. If anything 1s slighted

the rudder will be,

2. Have trainee hold the stick and convines him- . et
self that the instructor is not uaing any ail- ' 7
eron, Then take off, flying the traffic- pat~ %,

5 3 81912 2 - tormy and land using only rudder and elevator. . ..%¥
. : This technique may cause trainee to overdo the '
rudder, but it's usually much easier to get e
him off the rudder than to get him on it, ok

- ‘ o . 1 L
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Ireiniog problen
£ B C D E Quit
616 310 8 6
34, 1 0 1 0
Traines overcontrols 1.
aileron gnd rudder.,
641 0 0 0 z
K % 2 2 0 2
145 01 0 2
729 3 6 1 3
1229 3 4 0 1
7 8 71111 5
927 3 6 2 2
1 1 7117 )
2 3 6 728 5
1128 0 7 1 2

~9ghnigue

Hold stick firmly amd molidly in neutral posi-
ticn and require trainee to Ily keeping wings
level with rudder correction alone, After
trainee has proved to himself that this is
possible, explein the control functions to him
egain, and have him blend the two together,
{See also Technique 2 under Sec. XXVII, D,)

Show the traminee how the plane will do a bet-
ter joh of flying than he can. (4)

a. Demonstrats how the plane will fly hands- ‘
off in emooth air -- convince him that
brute strength is not necessary.

b. Demonstrate how the plane will fly hands-
off in rough air and that 1t is not neces-
sary to do asomething ebout every movement

+of the plane,

Show the trainee that only light pressures are
necessary. (3)

—— e m——— ———

a. rﬁﬁve,the trainee hold the mtick with two
{ fingers and place only the toes of his

b. {Have trainee lay finger on top of control
sticiz end notice how slightest amount of
pressure changes attitude of plans,

Tell the traines to move the controls as if
they wera caught 1n thick "gooey" molassss,

— i — me— S AR A Anmwe  —

]
{-
{

— —— ore— T —— AL At sy el e e b e

rﬁamonatrata and have the trainee parform the- ]
{manevers extremely slowly (refers to spesd |
{of_exscution, not airspesd). !
Each tims the trainee starts to make a turn
{or other maneuver} push on the controls
without his suspecting that you are going
%o do so, until it hecocmee epparent to him
that esch time he exscutes a mansuver, the
executlion will be violent unless his pres-
sures of movements of the controla are lese-
ensed ., ’

Fly treinee in rough air, riding all controls
to make them extra heavy. TFollow thie by ses-
sion of flying hands-of?, '

Give lcte of confidenco maneuvers. 1




j : -

' 4 B G R E Omit (o . —--—--—---—-"’:I—Lfif;
D, Trainee has poor 1, THeve traines fly straight and level without [ . §
throttle-alevator | changing prsasure on the stick. Then id- boYS
) coordination. . | oreass and decrease the throttle setting, |k
\ 932 2 3 0 3 | noting the differences in attitude and the . g
3 \ohange in altimeter. _ __ _ _ _ _ | i

E, Trainee is convinced 1, EHave traines drive an automobile down a road,

that he has poor co=- Then point out that high degree of coordina-

ordination and that tion he showed in pushing in the clutch with

nothing can be done the left foot, operating gear lever with
about it, right hand, eto,, and at the same time driv-
ing on the right side of the road, looking
22 5 111 8 3 for other care, eto, Explain that his ocoor-

dination on that job is just as complex as
that required while flying and that it ia
Just a quesation of practice and learning

propsr habits,

F., Demonstration to 1. HMeke demonstration of the maneuvers in gques-
trainees of errors tion greetly exaggerated, both in terms of
in coordination. exaggoerating errors made by traines so that

effect of these errors is clearly apparent,
732 5 2 0 3 and in terms of exaggerations of correct

timing, frequently using movement inatead
of pressures, Exaggeration of ocorrect ex-
ascution should be clearly and specifically
pointed out to the trainee, however, (3)

2. Signal the traines when he 1s making errors
in control epplication by tapping the con-
trols in the directlon that the correction

320 8 4 8 é should take place. For exaaple, if he needs
a little more right rudder pressure, tap the 7
right rudder lightly with your tos. But, be . ,
cartain that the trainee ia informed before-
hand of the nature of the signal,

oo Aoy . o
b e . . ) i
SR e ‘ . ‘ , CayR
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LI1, TMPRCBLEN CHILDREN®

Fiight ilustructors are fregient r puzzled by trainees who can best be

characterized as "problem children.”

Sueh traineas mey develop peculiar

habits, they may be convinced they canmdt execute csyiain maneuvers, they
may consistently forget to use certain coatrols, or forgel certain paris

of a sequencs of maneuvers.

Following are technijues which some instruc-

tors have found of practical value in dealing with zertain of these prob-

lemp,

Other similar technigues which apply to gpecliiie maneuvers will be .

found in Part Two, classified under the purticular maneuver involved,

Irainlng problenm
A B gD E Oplt
4. Tralnee's perform- 1.
ance on gliven len-
son poor.

1924, 2 3 1 o

3. Traines cannot in- 1.
corporate fundaman-
tals into new mansu-
ver,
6 0 12318 i}

54 21 0O 0

» Trairee 1s convinced 1.
that he can't do cer-
tain maneuvera bacause
they are "tough,”

D, Trainee canmnot visu~ 1.
alize ground pattern.

16 9 017 7 0

E, Trainee losss orien- 1,
tation in climbs and
high work.

741 0 0 1 0

fechnigue

If trainee 13 not progressing satisfactorily
after reasonsble length of time, bring him
baock 4c¢ the line and go over the executlon
of the marsuvérs again on the ground, If
the trainee cannot axrlain the maneuvar on
the ground,. don't expect him to perform 1t

R

in tha air,

Wirite = rather long story in the first per-
son, describing the execution of every ma-
nguver in the sequence that is causing dif-
ficulty. Make the trainee memorize it., Then
have him relate the story to you (the inatruo-
tor) while he flies through the sequence in’
the air,

Make clear that sach maneuver is "just
ancther maneuver” which any average in-
dividual can exscute after sufficient
stuly and practica.

Have tirainae draw pattern on ground to a
rather laige sceles, Then have trainee take
a gtafy atout five feet long in both hands,
and while imitating bank and orab angler,
wall’ over the ground pattern, At tha same
time, have the trainee deacribe what degrae
of bank he should upe and how he would very
the bank io follow the pattern and why..{See
also Technique 2, Section XV, D,)

Trainse may bte concentrating so hard on cer-
tala elements of precision that hs may for~
got tc look at the ground below at all., In~:
struet him to orlent himself after each
climbing turn or after sach stall or other
maneuver ha is doing.

,,
< A
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Iraining oroblem
A B CD E Omit — :
¥, Trainee is ground-shy, 1, lDo lote of emergencies and drag areas to
329 872 0 Lbm
G. Traines 18 afraid 1. Give treinee a tapte of formatlon flying --
of heavy traffic. have two instructors fly to the rear and in 7777
g2 3101513 - 0 close formaticn with trainee flying the lead, N
Then cocasionally change placea 1ln the forma- i
. tion, e
H. . Trainee blames pocr 1. Tell the trainee: "There are three of ua up .:;
execution of maneu- here, you, I, and the plane, The plane has LN
vers on the plane, no brains, I bhave, and you have, I hope. B
15 9 313 9 0 You're flying, I'm riding. So let's see you )
fly the plane.," Later, if the trainee makes A
the same oxcuse, just ask: "Who's flying?" onE
I, Trainee forgets 1. MWeke the trainse write the name of the opera- ;ﬁ;
same things over tion he forgot fifty tlmes and give him to A
and over again, ‘ understand that the procedure will be repested '1'§§
& 9 31911 1 every time he forgets, e
J, Tralnee forgsts 1. Tie thé trainea's laft hand to the throttle N fgfﬁi
to keep hand on and keep it tled there throughout one lesson e
throttle, , periocd. ' - sz
3 2 3 335 3 ' 4
K. Tralnee forgets 1, FExplain that the trim-tab is a labor-saving ke
to use trim-tsb, device ard that he won't have to work so - e
541 0 1 1 1l hard if ha mekes use of 1it, g
: : S
L. Traines appears ex- i. 1Look for other fectore cutside of flying that Lo,
tremaly slow or "hope- might influence his performance, e.g., phvei- “ZE?
legs," cal and mental condition, girl trouble, ex- ol R4
2,23 1 1Y G 0 eassive drinking, ate. : RO
1126 3 4 3 2 2. 32;?3 lessone to not more than one per half- -;ijé
. 5
3. Give practice in slow flight. {See alao Tach- e,
718 415 4 1 ‘nique in Section VIII,) , g
_ bia {Ef inatructor or—zgeck pilot cannot find out*m“1" féﬁ
729 4 6 1 1 twhat is wrong, transfer trainee to other in- Bk
| |stractor, __ _ __ __ _ __ __ _ . __ b %
5, [Tralnes may think that certain of his perform- | _ 3%
ancsg Zhich are wrong actually represent the L,~ﬁ#?
gorrect peanner of exscution of a maneuver, e.g.,]
1137 0 0 O 3 that rudder must be held as long &s plane 1s ik,
turning. Examiis trainee'as performance care- Y
- fully to determins if he has any such miscon-

cevtions end if he baa, corrsct them, R_J

It e ok . pesl B T T L e s e W 2 sA W o
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Iechnlgue

Increase traines's confidence by giving
confidence naneuvers, practice in slow
flight {see Section VIII), improving your
personal relations with traines (ses Sec-
tion VI) deoreasing tansenass (see Saotion

IV), eto,*

*Techniques designed tc increass the tralnee's confidence in his nbility
to psrform epecific maneuvers will be found in Part Two classified under the

particular maneuver in qusstion,
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IV, TRAINEE TENSERESS

‘ The tendency of trainees tc be tense is one of the most troublesoms
problems facing the flight instructor. Studies have shown that different
instructors often don't even sgres cn what they mean whoen they say that a
trainee is "tense," some referring to "mental® as well as "muscular® tense-—
ness, Following are & mumber of techniques which refer primarily to re- g™
duction of "muscular® tension. Other techniques designed to combat airsick- 7“1tk
nese, to increase the tra‘nee’s confidence, etc., also undoubiedly reduce -
tansenosa, These technigues, however, are olassified under different head-

ings.

ABCD g omit
4. Tenseness leads to
rough control use,

431 16 5 2

1920 0 6 1 3

1928 10 0 1

B. Trainoe tense in
stalls and splns,
and octher wviolent
nSNSUVers .

10 2 22110 4

1.

2.

3.

1.

Iechnique

Since tenseness usually first shows up in
the trainee's legs, affecting his rudder

- motion, tell "I;rninee to relax his legs.

Give trainee review of former work, or some-
thing he is more familiar with, such as driyv-
ing a car, playing ball, playing a musical
instrument, or calling his girl friend. (Ses
Tectkmiqus 1, Section II, F.) Show bhim how he
1s at esase in those situvations, and compare

a Y

De friendly with the traines rather than have

hinm

hold you in awe and feel that you will
Sy . A" % R : B RO

N

- —

Demonstrate, or have the trainee do a mild
stall -- not a complete stall, but push the
stick far enough forward so that there 1s a
sensation of not sitting on the seat. While
the plane 1s coming up into the urusual climb
poaition, tell the treinee "expel all air from
your lungs down to the bottom of your toes.”
Than as the plans dips down say: "Take a deer
breath." At the completion of the maneuver
agk, "Did you feel any particular sensation?”
The trainee will always answer *Yes." Them
repeat the maneuver, this time instructing

the tralnee in a different breathlng procedure.
As the plane comes up to the top of the clinmdb
position ask the trainee to take & full deep
breath of air, As the plane goea down ask him
to expel all air. When asked if he felt any
peculiar sensation the trainee will answer "No.

By repeated demonstration, show the tralnse
that relaxstion in this mansuver can be ai

by proper I:m_athing. :
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2,

3.

be I Keop the traines interested so that he won't

The following technigues have been suggested to deal with the tendency
ol trainees to get airsick,

Anticipate such eondition by noting early symp~
toms such as control technique, oolor of skin,
perspiration, response to instmetion, or other
indicators peculisr to the individual, When in-
dications are present, either return to field or

Determine the mansuvers which result in airsick-
‘ness in particuler trainees. Then avold those
maneuvers if indications of airsickneas are

present or build up to thoss msneuvers and in-

_practice mapeuvers which are not violept, . %

troguoe {hem grpduallv, = _.. ___ _ __ .. ..

Say to trainee: "Okay son, I'1l take over while
you hang your head out the window and get rid of
it, then get back to flylng thias thing yourself.®

D ticular object himself, discusaing the mat-.

a. | With yourself, or preferably tho trainee
flying the plane, carry on a conversation,
pointing out various objects on the ground
or asking the trainee to look for soms par-

b, Frame up with ancther ingtructor who has a
more advanced trainee. Follow him out to
his practice area and have yiyur trainee
watch hin clogely while he ddes simple
acrobatlics for a few minmites, After a
1ittle of this, duplicate some of the other
fellow's more simple acrobatica and then
take the trainse back to the airport be-
fore he haa time to think about getting
slok. Then tell him in all seriocusness
what a rough ride it was and how anybody
who can go through that need never mrry
any more about getiing airsick,

SR
=
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VI, JINSTRUCTOR-TRATNEE RELATIOKSHIPS

Thare is little guestion but that the Imstructor cccupies a poeition »
of considerable prestige. There is a . problem involved, however, in the
most effective use of this prestige so that the trainee respocts the in-
structor, but is not afraid of him or antegonistic toward him, A number
of techniques heve hasn propossd to improve instructor-traines relation-
ships, ' ’

Training provlem | Techoique

4 B ¢ D E Omlt
A, Improvement of in- 1, Try to correspond with former tralnees and
structor-trainese when cne writes apd thanks you for some
relationships, specific thing you have stressed, show the
13 4 519 5 3 letter to your present trainees, The parti-

cular point involved will be stamped on
itheir wicds and they will have more respesi
for other suggestions you make to them,

2. | Always try to put yourself in the trainee's
’ place and realize that just because you
2920 ¢ G © 0 demonstrate the mansuver expertly 1s no
reason for believing that the trainee has
understood your explanation of it,

, Win the confldeace of the trainee and try
. 2022 0 0 0 0 [;; analyze his problems,

4. Wake some o¢f the flighi leasons a game by
betting the trainee s coca-cola on the ex-
12 1510 & 4 0 callence of his axecution and his accuracy
: on certain maneuvers, {See also Tectmigqua
2, Section X¥VII, C.)
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Wi s  ROUTINE SAFELT OR IRAFFIC BHES &5

Zralaing problsm
A4 B C R E Omit

A. Trainee forgets to
chack gas shut-off
valve hefore take-
off. )

5 21U 4 23 1

1114 212 9 1
B. Tralnee forgets to
check traffic before
executing maneuvers.

514. 5 16 7 2

g 3 5161 3

L 9 81610 2

6 4 21915 32

1.

2,

3.

4o

Taechnique

If flying ie being dons cff of a long fleld,
and the instructor knows exactly how long
motor will run after the valve 1s turned

off, the instructor should shut off the gas
shut-off valve while tralnes is testing mags.
If the plane just gets off the ground and the
motor quits, the trainee will never again for-

" get to check this valve,

Hold the stick firmly before sach maneu-
ver until the traines has cleared himself
all around,

Sit In. the rear cockpit for several periods
and never let the trailnee go longer than 20
seconds without looking eround and clearing
himeelf completely.

Force trainee to fly for ona entire period
witbout looking around, depending entirely
upon the instruoctor. The inatructor should
merely tell the student thet it is olear to
make s turn (or maneuver) or that it isn't,
but should never explain and tell him what
is happsning. Every time the trainse feels -
impelled to "sneak a peak" the neceasity of
checking traffic will be brought home to him,

Create the lmpresazion that because the trainee

- falled to clear himself, he almost caused an

accident, (2)

a, Watch traines closely in mirror (im
plenes in which instructor siits o
front of trainee), and when he starts
A maneuver without clearing properly,
swidenly look around sharply as if you
were watching ancther plane, Almost in-
variably the trainees will stop the turn
and look sherply in the seme direction.
Then a loud laugh on the part of the in-
structor drives the point home.

b. When traines turns without clearing prop-
erly, suddsniy grab the stick and meke a
diving turn, Then after leveling off,
glve the trainee hell and tell him that hs
almost hit a B-26 (or other plane, depend-

.

LR
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ing on conditions). (The instructor
suggesting this method stated that the
trainee he used it on never failed to
clear again and is not sure to this

dey whether or not the instructor waes i

. fooling, ¢ s
5. | Gause the trainee to be sotivaely interemsted C
in what he will see if he dces look around S
and at the same time avoid making him appre- AN
hensive about looking around. That is, the ]
132, 2 6 1 3 instructor should look around in a manner R
that indicates that he is really interested -2

and if necessary he should even simulate a T
certain amount of alarm. . &
C. Trainee forgets to 1. If flying a closed plane, pull the nose of N
fasten safety belt. the plane up and then go forward sharply - 3
on the stick so thet the trainee's head is )
1 8 61319 2 pressed up sharply egainst the top of the Yy
. plane, Then explain what would happen to )
"him 1f he wera in an open plane, 3
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Vi1f. TMSIRUCTICK IR SLOW PRLIGHY -

& number ‘of 1nsiractars heve indiceted that 1u LOGiI exparience, the
usa of alow flight, i.e., tralning péricde ir which the plans is flown at a
speed just above stalling, has proved effectlive in teaching stall recopgni-
tion and in improving cocrdinstion. The following tyyes of practice at slow
speed havs been suggeated: -

ABCODE Osit
1136 0 3 O 1

' Takﬂ traines to a safe altitude and have
him 11y the plane as alowly as possible
without actually stalling it.

2. Reduce power to about 1500 rpm {in a light
plane) and have the traines sxert suffi-
clent back pressure so that altitude ims
nalntained, Have trainee experiment with
the eff'ect of allsrorn, rudder, and elevator
on flight in this comndition, Require that
traines make full 360° tura using rudder
alone, Continus instruction until tralnee
is thoroughly familiar with the effecte of
tho controls at atalling speed,

g828 1 5 5 2

3. Practice alow flight at 100 rpa abova cruls-
ing with the plane hanging just above stall~
ing speed., Practice turns with various de-
greos of bank and complete the demonstration
by having the trainee make a mteep turn and

stall the turn out, recovering frau tho upina

e

i e
-

62, 510 3 1

~enras—ae

i

B a2 TR Lo

ST mcamTE oA oo LT asmeas T AmaTLTE s W3 T T L

T o akaz

4. | Fly nose high, meintaining constant altitude by
varying throttle sstting. Follow with a ser-
ies of 90° turns (in slow flight) as steep as
traines can do well, rolling from bank to

bank without returning to contlnuous atraight
and level,

103 2 01 1

5 0 5, Practice landing stalls from slow flight.
35 5 1 d (See Ssection XXI,) ~

6. { By reducing rpm slipghtly and adjusting the
stabilizer nose light a plene can be kept .
at fairly constant sltituds at gliding speed.
If “S~turna” aend coordination exercimes are
now carried out, the control pressures are
identicel to those in a glide and valueblse
altitude is not lost. Also since greater
gontrol movements are required to obtaln
reactions from the eontrola than at cruls-
ing speed, a tralnee 1is given & better op-
portunity to obeerve the effect of his pres-
. sures, This is valuable as his errors in co-
ordination are more easily perceivad by both
himpelf and the instructor. Furthermors
should the airspeed fsll below that of a
normal glide, the feel of mushing can bas

1420 410 0 1

pointed out and be made famillar to the trainde.
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JX. DETFRAINATION OF ®l=N TRATHEE SHOUL: DOI2

Treining problen
4 8¢ D E gL
1.

9 8 51511 1

141 2 1 4 e

Tochnique

Hava the ftrainee talk to you throughout the
ertira landing ~-- telling a joke, preferably,
or anyilirg ha wants to talk about except the
airplane,
a good landing it indicates that he i3 re-
laxed encugh to solo and will not do anything

foolish on his initial Bolo arowyd the field;

A trainaa shion1ld be asoload then he knowa
what he wants . do and has sufficient
skill to execute consistsntly safe take-
off's and landings evan if somewhat rough
and particularly, i1f he can demonstrats
prompt recoveriea from rough landings.

Trainees who cannot learn to handls the con-
trols smoothly or who are erratic should not
bes soloed,

if he can talk throughout and make -

' }IL‘:"T‘-: 7 7?;;:{‘- ) {: ‘.(:h-' e L-‘?‘ . ..? i " '.4‘;* - Fi}ﬂi'uLJ'

’ bt ‘ SN N
et
ﬁiﬁ
“fﬁ":

" -
T R TR T
4,%& M Py
ERCC NN

R

I T
frome B e Tl
..9*?\&;:,' ~';|£{ﬂf!; S

L

- ' -
B e
5

.

R

3
L
o
T
i

i
=



' instruetion.
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S X STANDARDIZATION OF INGTRUCTION.

s The following techniques have been suggested to ald in standardiz

| . '

Iechpigue

The chief pilot should ses that frequent
gheok ridee are given not only to the.
trainees, but also to the instruotorsa.

Have frequent pillot mesetings sc that all
instructors are teaching the same maneu-
vers and with the same manner of execu-

j tien,

'
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PART T

TARZHEIQUFRS SPECIFIC 0 INDY. LDUAL MANZUVERS

The +techniques In Fart Two sara specifle to
individuel wensuvaery, :




A B C D E Omlt

4., Trainee stands too 1,
far from plane when
cranking 1t,
533 2 2 6 1

B, Trainée 1s careless 1.
while cranking plane,
246 0 0 O 0

. P .
B . Tt N 5T i‘@jf*"‘ Fa d, vl
3 i
: ST g e
€l S
- - *

Technlaye

Instruct trainee to stand close enough #o
that the tips of his shoes are directly
under the edge of the propeller. Then,
when pulling the propeller through, in-
struct him to pull down and gway. Thus

he will not be off balance, forward, towarc

the apinning propeller.

" Instruot tralnae slways %o pull pfopeiler

through on the assumption that the ignl-
tion is on, even if it is not supposed to
be.
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L3, TAXIING

[ ok o R
ff‘fl‘ir'! K ‘.‘{"‘;f’?‘a

3,

Additional instructional teohniques for "taxiing” will be found in
Sections XIII and XXVI in connection with the take-off and landing runs,

s R S
i

T
T

4B GDE Oult

A. Traines has aiffi- 1. Have trainee practice taxiing fest at 1200~
oulty oontrolling 1500 rpm. :
pPlans while taxiing,
1 7101614 1

o T

Do

' 2, Have trainee stretch the landing run by
and letting the plans roll the length of
the fleld.

; ;
A
L]

8, Trainee attempts to 1, The instruotor should hold his dual oontrol
turn plans with wheel. wheol while taxiing so {that it oannot move,
11, 61412 2 :
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X111, TAKE-OFF

Iraining vroblam
A B C D E Ogplt
A, Procedure for in-

troducing take=-oif.

718 316 3 2

710 41510 3

B, Trainee doea not
roacognize affect
of torque.

1527 0 4 2 A

1.

\
.
.
;
.
J—f 3
Ak
AT
SRR
A
e
o

fold that rudder pres-
. mure_constan%, and %o hold the stick in ths

.
Break the actual tako—off into aeveral phaaaas
{1) have«irainae unss rudders alone until he

has learned tu keep the plane stralght down .
the runwey, (2 have trainee use rudder end R

| throttle, (3) heve trainse use rudder, thxoi~ ol
Ttla, and stick. " ‘;é
Choose a calm dey when you can take off d4- o
rectly into what wind there 1s, Instruct g;
traipee that he is to hmndle 1 53
on the first take-off. Center the stick, o
visuelly checking the position of aileron SR
end elevators. Instruct the trainee that Er
he 1s to pake no movement whatgoegver of e
-the stick, but merely to hold it in the ’ﬁ%
centes position, and that you (the inetrac- BN
tor) will take care of the rudder. Trim the Py
siabilizer just slightly nose down, Instruct ’ﬁfgg
the tralnee to open the throttle in one smooth e
notion -~ & little bit fast if anything, The ';fﬁé
airplane will leave the ground in a shallow Y S
climb poeition and after becoming eirborne, e
instruct trainee to take over all controls 2
as usual, - R
Before the next take-off, review the effact - ;V;%
cf torqus end the proper use of rudder cor- e
rection. Line tne plane up on the runway -4
with the noee slightly to the left but with i
the fusalage on the wind-line. Have him Y
eprly a 1ight pressure on the right rudder =
end instruct him to e

center positicn aa on the first takes-off,

Then rspeat the first take-off. The plane A
will move slightly to the left then defi- .
nitely tc ths right and will take off very e
noarly lined up with the runway. o
. ks
Foliowing thie demomstration which comvin- iR
ces the traines that take-off is not a very S
d1f{icult maneuver, just imatruct him in s
the addiag and taking off of pressures in S
the normal -take-off, |
A s L 1T e Cel e
Fly at a safa altitude and at & slow speed. L
Line the plene up with some prominent land- L NY
mark,. Then without toushing the rudder open -
the throttls = you would cu the take-off, s
and naint out to the traineo-how the nosae DRt
Pwoaore away fron the lesdmark. !
fcom s e L - r,— © v er & e L eyt AT Ay s e LT imws TEer wmr o S E
R
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Iraining probleg
A 2 ¢ R E Omiy

w ' €, Trainee's rudder
%; control on take-
5o off poor.

gjy - 13 5 7 3 -1
X

5 015 118 1 1
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5.

B,

9.

10,
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Technicaus

Inatruct trainee to kesp stick back of
neutral and to hold tajil of plane on
ground until plens 1e moving fast encugh
for, rudder to be effective.

. Explain to trainee that the reason finished

pilots are mbls tc keep the plane straight
on take-off i1s that their ankles are so re-
laxed that 1f the plene¢ turns to the left

pressure of the right rudder pedal ageainst
the foot is felt at once, FExplein why in-
creased resistance of controls ia an imdi-

. cation that more pressurs should be.exerted

on them,

T c— e— AN AcEen el s——— E— . e——— e

Let trainee do all or moat of the taxiing 1
from the first lesson on and have him on

I'the rudder from the second take-off in order !
|:te got him used to holding the plane etraight. )

2 o -

Demonstrate to the trainee the full effect of
kicking rudder on take-off, showing him that
it 18 not necessary to kick full rudder
making corrections, :

Teach trajnee to "fan the tail,” using abrupt
short movements of the rudder,

fhen plane veors on take-uff, have traines
slow 1t down until 1t 1s going atraight.

Have trainee stiffen hils legs slightly with
his feet. on rudder to prevent overcontrolling

- on take-off,

Put hapnds on trainee's fest and help him ap-
ply proper rudder pressure if necessary (in
tandem planes), (2) :

ip-nx::l’.-(kl".,—ﬂmm AU LTI L SREITUT AT A1 ITTTAR AL IER a - R - A - 1 o T o =

Have trainee handle rudder only, (2)

e et DL S W 3T W AT LT AT b s a . o -

Explain the effect of torque and the use of
rudder in correcting for it. Taxl to & por-
tion of the field or a runway that is not be-
ing used. Direct the traines to open the
throttle as for take-off, and place the plane
in the correct take-off position, Then the
instructor should retard the throttie, then
open 1t, then retard it again, letting the
tail of the plane rise and drop alternately,
the trainee kesping the plane etralght for
the length of the field. After reaching the
and of the field, turn around and come back

again in the opposite direction. (4).

4 . .
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£ 2 ¢ R E Unds

g 18 414 2 3

221 41010 2

Trainese doas not
recognize that
plane swarvan
during teke-off

~or fails to use

propar lendmarke
% keep plsne
atraight,
641 1 1 O 0

731,13 7T 4 &

342 0 2 1 1

11,

1,

a,  In {2e boginning of the practice oilt-
1ined ebove. At is aometimes advisable
%o hare tio traizse handle the rudder
Io1ly, jnstruotor handling the throttle
,and stiek. (3) L
Stress the [oot thet if plane goes to righ:,
one phould merely oase off the right rudder
pressurs and lst the torque streightem the
plane oyt rather then to apply left ruddet.

Heve troinee 1line plena up with, and sight
aoma prominent lendmark abead and in the
direction of the take~off, and keep plane
headed toward %t. Hake analogy with sigkt-
ing & gun, pointing out that he must look
not st the sights (the nose of the plane)
but over ths nose at the landmark at which
he is aiming. {2)

Take off aep cless to the left odge of runway

ae possible, thua msking the plane's tendenvy

to tarn to tho left more evident,

After taking oif, instruct trsinee to' look
behind him at the runway, to bs certaln he
ia 1ined up with 1t before making a 900 tumn,
therety checklng on whether or not ke has

malateined dircotion after leaving the groumd.
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J STHH YT AND LV,
Tegining
A B G DB Oplt
5. Tralnes overcontrols 1.

in guety air.
216 321 6 1

B. Traines falls to ioe
maintein altitude,
3 6 52211 2

116 -3 20 7 2

L 9 31122 3 3

G. Tralnes exhibitas peor 1.
drift correction,
33 2 7 0 1

2% 7 4 6 1 2

I'. Trainee flies wilth X

one wing low,
412 619 6 2

Tsohniase

Fava trai.ze peactice correcting for bumps
with rudder alone,

foll atsbilizer to full nose-~high poeitien,
and require trainee to hold altitude while
flying stralght and level using forward
preasurs on the controls. (2)

2611 treinee to kesp dashboard lined up
with hurigzon aund to keep wing«tipas parallal
with horlzon.

Stresa the nscnaplty of the trainse's check-
ing o1 the altimeter every five seconds.
[Tesach trainee oo fl1y & range, i.2., 2 1
| keep twe obfectz in line of flight "lined |
up,"t

e o e e e i e e

7o impress a trainee wlth the difference be-
twesn track and hecdlng, use a spring-driven
toy ruvaning acrbas & sheet of cellulold or
cellophans lald on top of & chart or tabla,
the tranaparsnt sheet repreaentling the alr
mass, and the chart ths ground. 3y pulling
the ¢2lloplhiane ons can simulate gentle or

. strong winda from any direction and noct

convincingly demonstratis the difference
betwean track through tha alr and track
over the ground, ° '

Instruct traince dellbsrately to fly with
the opposite wing low for a period of
time,

Instiuch trainaes deliburately to fly with
the "low" w!ng markedly low for a pericd
of time. : .
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4. Tredrnes Taila to

andeorstand reio-
tionships betwearn
low work manewvars
1n terme of drifi
gorrectisn,

1220 0 &6 8 i

1
f

)
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Staep N | |~ Shal ce
2:2611354.: s o s Wi moan e D e e e me ol \uedi_'uﬂ.i
Medium Bank -
e
S L \\
Staay menk wnd 45103 10W BSES
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Hefioa Zorl  wontt e q_;_,/

Tgehnlane

Maks the point clear that as the ground speed
inevenzcm, the dagree of bank must be incrsasad
in ovder to held a constent rediue arcund a
pcint on the ground. Tilustrate the point

by makirg a sketch of a pylon and a 360° cir-
cular peth erouvnd it, Ask the treinee to
imggin‘. conditions of no wind, and to visual-
izs o sub flying this path with a bank of 300,
The+ teil hin tc suppose zhat a P-40 1s fiying
the nakh with the same radius, and ask ithe
treinas: . "Rhat would the P-40%'s degree of
kani: hevo to ba ip relution to the cub?" Then
shows the relation betwsen this example and a
plans flving the cireulsr ground path with
conanent alrspesd but varying ground spseu

due wo wind drift.

Then ~“raw fron the tralnse the fact that uhw
greataci ground speed is in the downwind o
sitian, the slowest ground speed when ths
piene s flwing up-wind and show how the
rrotn? vpeed veries et various pointe on

il paiiern; using e praciical example.

Shov by neans of dlagrams how this nrincipie
apolies to flying elghts arcund pyloma, S
twira, aad rechenpular course, (2)

Merd 110
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. fschnique
S5iress the methed of correcting for drift

while flying rectangular course, and by
means of dlagrans, demonstrate how these

principles are applied to vther low work
maneuvers,
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B, Tralnes forgets

sequence on flight
path for low work
mansuvers,

82, 2 6 6 3.

Draw out ssquence oil paper, using a differ-
ent oolored pencil for eech mansuver, Have
traines copy in notebook and learn to draw
from menory, If trainee still cannot fol-

low sequence, bring in and givo more paper
work,
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2. 'Teke trainee to hangar floor, laid off inm .
‘squares, and have him walk through the ma- | . i

| neuvers, stating beforshand the wind direc- W
_ition, end using his arms to show the degree -
;of bank at varioue positions. (See also Tech- g

‘”‘.ﬁjv' - LS ST o 'f‘{'"f'“sfzi“[:_ § T sty : i
’ ; . niney LR R Far
' . 8 ) 'Kﬁ::—zk‘@f :
~69= , eotion. XV SR 2
! U
Lrainine oroblem Iechniqueo
i

814 125 0 1

A Mo 2

RN
o
1

:Alque 1, Section III, D.) | A

-

. Trainee consistently 1. Have trainee go into ready room snd place RIS
entera pylons up- two chairs about 10 feet apart, and then ity
wind rather than arnounce that he is going to fly pylon R
downwind . eights, Instruct the trainee to state the -';{ﬁ
611 31810 1 wind direction, and then stretching his SR

‘ arms wide, "I{ly" around the ohairs, ”g}

D, Traines fails to 1. On downwind leg of fllight as eight ias started e
alter bank to enr- notice where outer wing tip appears to pivot = :E
réct for drift in on refersnce line, road, eto. This will gen- ~ .
elementary 8's, eraliy mark the center of the oircle amd tha i
721 3 9 8 1 plane should be flown around this so-called RS

: center or pylon with an endeavor to keep an K
equal diatance amny from the pylon all the ;ﬁ§

wey around, : ©

537 2 41 O . i

E. Trelnee needs more 1, Heve trainee make nseveral circuits of each Ry
practice in drift pylon in fiying around pylon eights. (Ses i3
correcticn, also Tschnique 2, Section XVI, B, ) 4'%§

2, Have t{raines make t¥o or more 5 turns, mak- - r-fgé

525 132 4 2 ing loops on one turn one sige, on next turn: Y

a different slze, ate, L vi

F. Traines unable to 1. | Teke pilot back to varlatlon of elementary ’ b
divide attentiocn 8's, flying figure-8 pattarn without regard e
between plane sard to pylon, telling him to try to concentrate A
pylon in flying on wing-tips of plane as much as possible, N

8's around pylons. watzhing the instruments just enough to te
1029 2 7 1 © maintain sltitude, Give frequent emcour- "5
agazent and praise, and graduzlly ease i

tralnos over 1o the situation of uaing E

pylons sa centers of loops of eight, N

) B
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EVi  EIGHDS OF PYLONS

4 B & E Omit . : '
Tralnee has 4i1ffi- 1. Instruct trainse that if he can hold his py-
T culty determining lon by using top .udder, tha altitude 1a toc
%7 pivotal altitude. high, 1If he can hold the pylon by using
: 525 6 5 6 1 botion rudder, the altitude i too low,
‘ The pivotal sltitude 15 where no rudder’
2t all is needed to hold the pylen.

2. Imstruct the trainos to start at an altitude
\ that 13 Aefinitely too high and then lat dowm
B20 0 8 4 0 until he hits the correct sltitude, Then
‘ . tell him to let down belgw the correot alti-

5,

" 2 2 .
Q‘m- HE ,ff‘;_ = -y
. N AR

# tude and then to climb back up.

fi‘(':_ —— — |— — — — —— — — —— - — —
ﬁ%b 3al“have trainee find what he thinks ie the pdv-1
% | otal altitude, If the wing moves ahead of

| or behind the pylon, steepen or shallow the
~, bank, whichever 18 necessary. Then if the
73, 3 j 1 1 | wing again moves off the pylon he can as-

S,
I

i ;‘"ﬁ‘:‘j&{"

PR Ll

N | eume that he doesn't have the pivotal al- !
¥ titude. However, he should not change al-

! - | titude the instant the wing first moves off

%&-' | the pylon, since he may have a late entry

Lo _the memewver. 4
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Igadnlng probien
A B C D E omlt

1,25 0 1 6

B. Tralnee Las diffi-
oulty altering bank

preperly in order

to hold pylon 2

931 0 6 3
833 2 5 0

S A3 91
,)L

o)

B R L b - 5T
T Toa b -tk = B, P
M ! : €L . a7 R
. ) R g {,ﬂ“‘wﬂ’rff‘jf'fﬂ pREXE Wiy
L e e
=7 - Seetion: e ;
R E R ¥
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Aes Uss the diagrem indicated on the preceding
paga to show the ralative motlon betwsen
wing tip and pylon at altitudes above eand
helow the pivotal altitude and when at
the pivotal altitude,

T
¢

|bank too much and allow pylon to move back
of the wing and then deliberataly to stsapen

i the bank too much and allow the pylon to mave!

!ahsad of the wing, Then have him meke these |
corrections smaller and smeller, untll he ic

| holding the pylon and the correct amount of !
|veriation becones evideat, |

—py — i —— R e e i e e — b

‘2, On a day when the wind is 1ight, have tralnee

|hold the same pylon for more than one cirouitd
Lsﬁoe elso Technique 1, Section XV, E.) }

—— a4

3. -|Have traines pick out a emall rectangular
cowrse, and make saveral patterns around
it, using each corner as a pylon., Thic re-
duces considerably the time that the wing
must be held on the pylon and, in addition,
improves the trainee's timing on the "roll
in" and on the "roll out," j
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trainine problem
4 B G P E Omt

A, Explenation and demon-~

stration of control
poverants in buwns.

1529 1 4 O 0

531 2 2 2 1

E. Traines holds rud-

der in turns,
340 3 3 0 8]

138 4 4 1 1
233 1 3 5 1

€. Trainee overscn=

trols rudder,
11 34 1 )1 2 c

712 220 6 2

1.

bt
Q

1.

Tach a

Improns {rainee with fact that 1ift forca of
tha wing causea the plemo to turn end thaw
the force which the wing must uvercome 1a
! coptrifugal forcs.

Point out that the sharper the turn, the
grsater the arount or 11fting force which
zuot Te devoted to overcoming centrifugsl
force ‘and the lesser amount whish remains
to support the plane. {Demonstrate by ex-~
ecuting 45° banked turna with no back pres-
sure cr scme turns of short duration with
varying degrees of bank.)

Meke clear the effect the ailercns have aty
verious alrapeed and at correspomding angles
of atteck.

From lesson to lesson elaborate on these facts,
for instance discumsing the effect that the use
of alleron only haes on the recovery {rom turns

and the effect of the rudder at all apeeds.

Exapperate control movaments slightly in first
demcnsirations, since pressures may be almost
impercefitible to trainee in firet stages of
his treining.

Denonetrate how feet can te reroved from rud-
der after turn 13 established, and direct
trainee to practice turna using thls proce-
dure. {3)

a, Have trainee follow this procedure, roll-
ing from one bank Intoc another.
b. Emphasize that durlng the turn, with the

exoaption of slight oppoeite ailsron; all
prassures are relsazed except back pres-
sura,

Explain clearly why rudder is used only to
counteract alleron drag in turne end dsmon-~
strate in air,

Lj__j Jap—

On tandem planes, put your hands under the
trainee's fest on the rudder pedals, telling
him not to press hard emough to hurt your
hands. This will encourage the traines to
use light pressures and to relessc ihem aa
soon ag possible,



117 013 3 14

Le Trainee is weak
on rudder.

.22, 513 3 2

51513015 2 2

719 312 7 1

712 12 7 1

E. Trelnee overcor.-

trols eileron.
524 4 7T 8 1

73 0 5 0 O

4

While instructor operates the stick, have trainee
neke turns using very little rudder, and demon-
strate that just a little rudder will result in
good turns if propsr eilercn pressures asre coor-
dinated with it.

Direct the treinee to use only the toes of his
feet on the rudders, znd check carefully to see
that this is done.

et A Eer e e e e ras e o

5. {Sqa techniqua 3, Section IVII D. g

e

3

24

lHave trainea make medium turns uaing ruddor alona¢,

.[ Trin plane for straight and level flight.
} Have trainee remove hands from stick, and :
make 130° turns, veing rudder alone, not ex-
- ceeding 159 bank, and spplying rudder :
- smoothly so that skidding is kept at a mini-
, mum. After becoming proficient on 130° turns, !
' direct trainee to make 909 turns.

Have trainee uss the rudder alons (instructor
operating the stick) and have him practice a
rolling S turn up & straight road. Until &
troinee relexes and learns to use his feet, have
him speed up the roll until he is finally doing
a fairly good coordination exercise by holding
streight heading and rolling the airplans left
to right, See technigue 3, Section II, B.

Place your hands on the traines's feet (in-
tandem plenes) and help him use the rudder

while doing coordination exercises. See alse
technique in Section II, B,
3%op ths slipping turn immediately. Have

trainee stert turn agein, applying light rudder
end silsron pressure, watcaing carefully for

cues to ziipping.
"Pick & poiut off the nose, und bank the plene, |
s recoverinz to straight end lovel with just the !
) stick. Point out to the traince how the nose !
| swings away from the point. Then bank the plane
tand coordinete stick and rudder in the recnvery,i
t pointing out to the trsinee how much smoother :
‘it is, smd how the nose stays on the point. - :
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« L . ¥, Trainee overcon- 1. Demonstrate that a turn can be made either by

W trols generally. - sudden and violent application of consider~

b 246 0 0 O 1 able control pressure or by application of

: ~ lesser pressurss which ere held longer,

if_jﬁ - 2. Have traines follow through while you do a ser-
& ' T ies of turns using berely perceptible movements
ol 1213 018 6 o of the gontrols, Then oup your hands around
EX _ the stick with tlnmbs and fingers barely touch-
ET ing and have the trainee practice turrds without
e ) touching your hands.

e e e e e e e — -
j{- 926 2 9 2 1 3. re.'ll traines to exert control pressures as 11‘1'

Ll_a_ehldalldnytomkothomrn

——-————-—_——-—-——-—J

L 4. [Repsatedly remind the truines that' a turn of
bl 1230 1 5 0 1 5° 1p déne exactly the same way as a turn of

o 360°, (See elso teahniques in Section II, C.)
f:; G. Trainee's coordination -1, Have trainee practice at home with & chair and
e ~ as & whole is poor, 8 broom stick, moving feet and sStick together
‘:&{ _ 1115 0913 1 to develop his leg-hand coordipation.

a2 : 2, Put traines in plane on ground with tail on
AL ' ' box in level flight position, {(Tle plane down
[ X 9 116 8 -1 firmly so that the wind won't tip it over or
LT blow it away,) Then have trainee praotice

E oocordinated use of controls. (2)

gj&j B 3, | Instruot trainee to be constantly looking for
S : the cues that tell him he is skidding or slip~

_e 113 02 0 0 ping. Then purposely demonstrate incorrect
: S : mothods of coordination, direating tr:tao to
. ' tall you what is wrong. (See techniq
o . |Secton XVII, H.)

4. On wheel planes, be certsin that trainee is
grasping the wheel on one side, rather than

‘L C 310 4 14 16 2 . directly at the top. This may cause him to

B ' . . drag a wing for a while but that can be cured,

‘id 33513 0 7 5. Emphasize work on coordination exercises (3) e.g.,
SOCIE : 2. [Alternaté climbing and gliding turns holding
b@ﬁiﬂ ] 1135 1 1 0 1 constant bank antl varying banks from shallow

W ' to stesp and back with emphasis on proper
- : g rudder, aileron, and throttle coordimation.

. b. |Have trainee axecute shallow bank, steepen it
AN 1828 0 2.0 1 to a medium bank, Ilnorease 1t further to a
S0 steep bank, them decreass bank to a medium,

' then a shallow bank, and af'ter recovery to

T L®
R o

T ' . T -
e o . . .. et N o



738 0 2 0 2

H. Treinee fails ro rec- 1.
ognlze slips and sidds.
54 0 1 1 1

2.
740 2 0 0 Q
3.
14 .0 1 0 1
Lia
416 11 12 3 a
5.
71 816 4 3
I. Tralnee feils to 1.°
maintain altstude
in 'hlm5:
832 4L 4 0 1
2.

343 0 3 C ¢

e = S AR C e,
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Technigue g
|
stralght and level repeat the precedure { ‘ ‘ii
i in the other direction. I IR
¢. Have treinse roll slowly from benk %o bank ,;gg
down a road, verying heading 309 each side N
of the road, &nd rolling continuoualy. £
Practice shallow, medium, and stesp turns, di- Vgg
recting the trainee to apply pressures so that 5%§
“he nose keeps an even speed around the horizon N
particularly in entry and recovery. ”E%
Demonstrate slips and skids in en exaggerated _3§§
fashion and point out that whenever at the ‘if
start of a turn the nose of the plane goes in o
the direction opposite to what you had intended . t@%
it should, too little rudder or none et all is #
being used. Whenever the nose swings too sharply gy
in the direction you want it to go, too much rud- %
der, or too litile eileron ia being used. E
’ iy
Deliberately slip and skid, making. turns with .,§;
sllerons only, and with rudder onlyv, end direct S
trainee to observe how the nose moves around L
the horlzon, See also technicue 1, Section I, F.'gi

o, R

Ty .
C4 13};&-?.{ v
G WETE

Prectice turns at low eltitude so that the ef-
fects of slipping &and skidding are more evident.
,Such errors &re most evident in 3's around pyloms,y.
'in vhich the pylom will disappear Af the nose
does not swing around as the baenk ia increased

A
1

Have trainee follow a winding railroad, insisu« o
ing that he follow it as eccurately as poasible, | “;

nnnn

end at Just &8s low an altitude az ls safe; con-
sldering the surreunding terrain. -

G:ve intensive ground instruction, explaining PRt
' with dlagrams the forces creasted in a steep tura,; /&
and why the back pressure must be rapidly ia- y i
creased as the turn stespens. Follow the ground i,ﬁﬁ
; instruction with demonstration in the elr. {'fﬁ
Give the trainee some refersnce point which 5

should be level with the horlzon in & btwrm, then v
demonstrate & turn, sxagperating the applicstion -
end release of beck pressure, snd showing the
trainee “he effect on the atiitude of the pleans.

i
T

T
I

.
Frands i

e
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5 . Irsin.ng pzoblem Techoigque 4
RO A BCLDE Omig '

v ‘ 3. Damonstrate that pressure must bs applied as

g : 046 0°1 1 1 ' the bank is inoreased and not after the bank

K ' is established or before 1%t 1s established.

oo o Demonstrate as in 2 above, (2)

4. FEmphasize that the nose of the plane will mt

to drop at about the 90° point in the turn and

' 127 1 910 1l point out that the trainse should anticipate

+ this and correct for it before the nose actu-~

: ally falls, or the plans slips,

[

s 5, | Show trainoe the angle the wing tip makes with

HoLC ‘ the ground in a level turn and then practice

e : 1023 3 9 2 2 clinbing and diving turns with various degrees

Lo of bank, and point out the variations in thie

PN

i 338 1 5 0 2 , angle between wing tip and groumd, .

o J. Trainee enters turh 1, Before entering turns, bave traines check the

SYRE nose high and with wing tips with borizon for level flights and

2 reduced airspead, the tachcmeter for cruising rpa.

§ 315 21811 0N ;

& E. Trainee in side-by\ 1. Require trainee to pick a reference point on '

i, side plane dives in the center line of the cowl and to keep it

L left turns and climbs the =gme d{stance from the horizon during .
in right turns. . turns in both directions,

2. While in straight end level fiight ask trainee
where horizon comes in relation to the wind-
shleld. Then mark a oross on the inside of
the windshield at the proper point. Then di-
rect the trainee to keep this mark on the
horizon during Both right end left turne,

6 8 11716 1

- L. Trainee has diffi- 1. Demonstrate various degrees of bank ant in-
O oulty determining struct trainee to find some reference point
B various degroes on the plans, e.g., a strut, which is levsl
S of bank, with or a given diatance from the horizon
[ . 032 111 i 1 in the various degrees of bank.
EN Y. Tralnee banks too .1, Direct trainee to write "Climbing turns are
steeply in climb- done with a shallow bank™ 100 times,
W ing turns,
i3 .5 3 0202 1
Fer o N. Tralnes leans - 1. Have the trainse slt sideways in a rocking
& against bank, ~ ehair for a given length of. time and have
w, 6 1 12611 4 anothsr trainee rook the chair, The trainse

. #1tting in the chair should be instructed to
rock with the chair and not against 1it,

PR
Ty

mwk‘}_‘ 3
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Q.

Irxainine problem
A B C P E Omiy
Trainee faila to di-

_vide attention be-
tween plsne and ob+

jeota outside of

plane durlng turns,

iz 21 0 2

0

i

D s e b

B

{Por a few periods, instruct trainee to

look around at the tail surfaces, both
to the left and to the right, during
ithe turn, and to contimue to alternate
his gaze until he has rolled back inteo
straight and level flight.
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ra 4 3 E D E Onit ' ,
o A. Introduction of steep 1. Talk trainee through & graduated series of
' turna. wmrns in which the degree of bank is contin--
uelly sieepened. Soon he will be performing
3 006 2  0¢. 60° banked turns without realizing it, and

will not have hed the apprehension that fre-
quently accompanies ths knowledge that steep
turns are to be demonstrated and practiced.

&.| Never msntion the words "steep turn.mn
Just direct treinee to let the bank et

o L2 4 7 2 1 o steeper and insist that he hold noses up,.

S . . increase throtile, and rolls out at the

O 2. ,Before introducing ateep turna, have traince : ~
L | 73 06 0 2 i prectice coordination exercise involving

ot ‘ , shallowing end stespening bunk, end malntain-
A | / .Mgcmstantaltitude. %-__._..,,..__i

i h

pe B. Trainee's coordina~ 1. |Instruct trainee to start a steep turn, end

R tion in steep turns then to reverse direction (rolling from ane

T is poor. . turpn into enother) every 180 degrees (2)

T 123 0 2 0 1

o ' 2. ,Have t.ra.inee mke five to ten 720° turna,

B ‘etch turn somewhat steeper then the previous

e, 229 312 3 0 .ones. Then instruct him to roll from one 90
g, ‘turn to another, gradually ateepening the g
lgi - : bank to help perfect recovery techmiacue. S
;‘F S5 + G« Trainee loses altitude 1. Inatruct trainee to decrease bank rather

S in steep turns, then to hold top rudder.

443011 © L _ : <

> A 2. Have the trainee put the plene in e stesp P
ip : .bank, end as the hose travels around the hori- )
e 72 81 1 1 ‘zon, have him very the back pressure so that - « .
g - the noge travels aebove end below the horizom o
gy : .in an "ocean wave™ pattern. This exercise in- -
55 ’ T ‘creases his "feel" of elevator pressures.

A . Coo T o ‘

ﬁ‘ 7. Trainee ellows bunk to 1. Direct trainee to ettain desired bank, making

53 shallow in stesp turns. gure proper control pressures are used. Then

023 313 ¢ 2 . instruct trzinee ‘o hold enough batk pressure
: ' t¢ keep nose leével during the taxn and not to
worry about the other controls.

¥. Trelnee forgets se- . 1. Tell the trainee to hold up his hend, end then

PR queace In series of say, "This little finger is for the first 90°

A - turns. . turn into the wind, the next finger is for the

o 41 32218 2 second 902 turn In the opggaite direction, the
} middle finger is for the

Otmintheoppm

-
Ee)
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I

Iraloing probilen
A BCP E oOmit
A. Trairee has diffi-

culty maintaining

o -

# direction during

Ay forward slip,

T 147 00 1

A%

33 2 3°5 2
214 21019 2

1.

3.

e v-ar;k #ﬂwa a5t R, CRT e
v -.,;: o lI ' ' N .r;,l' v_{l ' 3 :7';-"‘?'}:
Technloue :
Pick object on the ground toward mhich .
flight path of plane is to be directad,
‘ 1
!
Explein alips as being primarily an aileron
caneuver in which the rudder 1s used only
to control direction over the ground. Ail- ,
eron is applied first in the direction of ‘
the alip, and produces yaw which tends. to i
turn the plane in the opposibe direction,
After the bank ie established, in order to - i
pravent the plane's turning in the direction P
of the slip, opposite rudder is applied to -
hold the yaw, or to accentuats it in the
exount noeossary to keep tha track over ths
ground, T
Emphasize tho necessity of leading sileren F
both in entering and in recovering from
alips. In the recovery the aileron should
bs returned nearly to neutral before neu-
tralizing The rudder, ,
) ' 1
[ ;
)



XX, LAZY EIGHTS . ‘ ‘

WA E g <
A S T

Tralning problem : Iechnique R

4 BCDE omly ‘

A, Traines does not 1.} To ald trainee in getting feel of the b

meintain proper proper rato of roll in a lazy eight, ai- :
rete of roll in ract him to exsoute a 180° turn in which
lasy aight. ' he tekes 9C° of tura to roll in, ang 9C°
1523 2 6 3 0 of turn to roll cut., After practicing

"} this maneuver a number of times, tell the

, traines merely to add the pull up and dive

sk

3

Lkl

Lo i‘_
s

&

to the 180° turn and he will bave a pretty 2
good start on the lazy eight. -%,
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I7T.  STALLS

. Ir

E3 L. Trainee is afreid of
o stells

T

£

52310 6 3 2

£
o e

T T
Ryl
.-

J:“Zi-
x
L
A
ey

625 87 3 0O

J 520 913 1 1

%{ B. Traines does not hevs
A . "feel® of stall sensa~
AN tion end cannot de—
fri tect approach.

% 433 381 0
£ C. Treinee does not have
B eel* of proper con-
glja trol pressures in
W stall,

oo 613 323 4 ©
o

318 712 2 -1

Trainee uses alleron
in stall.
1012 019 5 3

D.

i3 319 113 6 7

’ -
55-;3}_‘*\;{“ _‘EL. . "A‘ )

1.

2,

- 3.

Lo

1.

2.

2.

— o —

" throttle and elevators,

= w e

f T

4If 'I:he trainee 15 afra;l.d of stalls it is

- usuglly beceuse he fears he will epin out.
To counteraect this fear, talke the plane up

to 4000 feet altitude, tell the trainee 'l'.o
match you, put it in a spin. Providing you
lnow your plane, at two turns let go of the
controls and let the pleme recover by itself.
Thia should give treinee the confidence: he
 needs in stells or epins,

rDo stells frequently, and let trainees exscute
nzneuver entirely 2lome, recovering as gently
as he wishes. Then instruct him graduslly in.
1 epeeding up the recov

Demonst.rat-e and have tra:l.neo make a cont.inu-
lous oscillation stall for at leest 2000 feet
iof eltitude, explaining how the plane "wants®
'to recover from stalls of its om accord.

| plane go through a number of oscillations, |
I1:111:15 giving the trainee additional experience !

in_the sensations accompanying a stell, e

— — — D —

Do a number of stalls wlth treinee handling
rudder only, the instructor handling the
This will enable
him to devote all his attention to rudder
use. Then instruct him tc handle throttle
end elevetor omly, concentrating om the ele-
vetor pressures just before the break and
during the recovery from the mensuver. .

JIn expla:l.ning neceasity for short quick ap~

! | plications of rudder compere its use to that
' of the stsering wheel of e car traveling
lrapid_,y down & nerrow road, i.e., short gquick
. applications of pressure necessery, end then
' quick relexation of pressure.

Have traines pivot his right foreeim on .his
thigh, so that very little lateral pressure
is poasible.

Have the td'a:l.nee hold the stick with a "curved
arm," 1,8., bent at wrist and elbow, rather
than pulling stralght beck on the stlck.

—— —— A wmy  —

A e i ah e

}
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B2,

'fa‘-‘n-',:‘ Z '
:,"':(‘
miniag..nmblm
-A B C D E Omit
213 719 4 4.
511 417 8 4
1 7 L2067 4
Tl 120 4 3
620 118 2 2
L2, 215 1 3
1213 31, 2 5
1223 1 7 2 4
3 9 51217 2
1013 016 7T 3

3,

40

5¢

6.

Instruct trainee not to grasp the stick or
oup his hand arcund-it, Instead insist the?

he bend his wrist at right angles to his fore-

arm, with his band flat, and keep only the
flat of the palm of the hand against the
stick, (2) 4

Have trainee use both hands on stick, keeping

it centered, until proper ruddsr use is lsarned. .

(4)

Tell the trainee to rsaise his heels off the
floor in order fto "stay alive™ on thes rudder
and to remind him not to use alleron.

Have trainee spend one-half hour or so in @
plane on the ground and practice ooming
straight back on the stick whiles watching the
ailerons to see that they don't move. (2)
(See also Technique 1, Seotlon XXVI, I.)

o am e L v o n Y o e T g T AT e e TN © wn e

7. FAaaign the trainee the single task of keeping

t.he wings level with rudder alone and handla “
! the throttle and elevators yourself, &) g

-
e i ar wbgrm— s s ij—ﬂln—pmmwf\-' i -,

"8, 'Follow procsdura indicated above, but ¢ oon-

f timue the stall through several oscllla-

tions; bringing the stick farther back oa |
Eeach sucosading stall until a complete 7
i stall ie reached

s o AR M TLA A A e e e PR e W PRI

e -y

b, EFollon pro;.adura ‘indicated under 7 abova
‘except tket, the plane should be taken to
. 3000 feet and the throttle retarded uniil |
.plens is just ebove stalling point. The |
?instructor ghould hold the plame 1n A& near~
 stalled positlon until 1t "mushes™ down to
11500 faet, during whichk time the tralneo
ishould bandle the rudder omly. .. . . !

‘heading thrcughout the stall,  through use

to try to keep the wings level

Emphasiza kesping the plane on & constant

of rudder, rather than instructin? the truinee
3)

g -~

g, S3lmiler to above, except that unkti] the
stall the treines should be inatructed to
ure ocordinated rudder and silercn mova-
menta, and using rudder only to maintain
heading °curing dive,

b. Heve troinee woteh relationship bhetween left

wving and the ground during mansuver in order

e dne -
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E.

F.

. Gw

ABCDE omt

Trednee tends to
meke ¥gecondary
stall® during
stell recovery.
817 610 4 4

1.

y
Trainea does not
correct for tor-
gque in stell re-

1.

covery.
1028 2 7 1 1l
2.

6742435

3

510 222 9 2

Treinee does not
know when to meke
recovery for verious
stalls.

l.

83, 0 5 0 2

2,

72, 013 1 4

1 nose swings to the lefil.

PR i T ¢ i
" [~ ‘rﬂ-. h f{u_ﬁ\’ .

T ch("ti&i ZXJ. :‘ '

to maintain directional control through use
of rudder. . If the wing "backe up" in rela-
tion to the ground it should be moved ahead
by right rudder pressure, and vice versa.
(Wetcking the wing elso mekes trainee con-
gclous of engle of etteck and enables him to
chsck)visually on whother alleron 1a being
used.

Instruct treinee to push the stick forward end
immediately to let go of it as if he wers hitting
a pmching bag. After the stick returns to neu-
tral, the tralnee should take it agaln end &dd
only snough back pressure io hold the nose level
until the plane picked up epeed again. After a
little practice the trainee should learm to handle
the stiek properly without letiing go of %it.

Return plane to level flight, end throttle back,
Then &pply full throttle &3 in a stall recovery
it use no right rudder, demonstrating how the

e 4 e e

{ Have treines trim plane for level flight., and In- |

struct him to bend his fingers in front of the |-

i

} gtick, but not to grasp it. Then ingtruct him to |
] nove his hsnd forward approximately four inches |
i (as he would the stick in a stall recovery) and i

imnedietely afterwerd to open the throttle com-~

Instruct trainee to keep his left foot'on the
floor and off the rudder pedsl while making his
stall recovery. Stete thet the torque will take
the plece of his left rudder pedel, and if he
uses too much right rudder, he should merely
release the pressure and let the torque straight-an
the plane out.
|Explain in deteil the similarity and i fference
{between the stall being demonstrated or practiced {
{end the previocus stells in the series. Have the
treineo explein each atell seperately before he
|mmmit~_£2)_ e e — —

Hem o ————

. I

|
|
—d

‘Attein slow flight (aee Section VIII) and domon—-

| strete and explain how e slight deoresse in air-

spoed, either through retarding the throttle or

ralsing the nose, results in a complete astall. '
¥hen the trainee recognizes the epeed just above '
stalling, have-him do a #1 stall. Then demon-
strate #2 and #3 stalls, showing the tra.inee ‘when ?
the recovery should be made. R

FEN R

Y

1
o

plotaly ‘holding. the nose straight with rudder alopu .
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/ iThen do a few full stalls, instructing the 4 I
: : {trainee to call out 1, 2, 3, when he thinks | 3%
- the recovery from each of these respective ﬁ T
\ »3talls shotild be made, Then have him do a i L
i few complete stalls, calling out "1, and ; iﬁi

i"2," when recovery from those respective i
. 8%alls should be mede, and then recover from %
ithe #3 stall at the proper time, :
§
|
!

N
e
s

SR
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‘This procedure can be used for both power-off
iand power-on stalls, .

— e— e— s mrma —— —— — — may —

H, Trainee "falls 1. | This often results from the fact that the ‘
off on wing" in | climb is assumed too quickly, Slow the spead
power stalls, down somewhat before assuming the climbing

33 3 8 0 i 'angle by pausing for a few moments with the I
' | nose just a few degrees above the level flight )
ettitude, Then raising the noase higher at a
| ateady rate will produce the stall just as the |
v jmaximum angle 1s reachad, at which time the I

-
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2. Bave trainee atall the plane, first with ons
wing Intentionally low, and then tha other.
: 723 210 4 3 Insiruct him to note that 1f the plane stells
: : with one wing low, the plane falls off in the
) other direction. Then continue practice in
correction for the low wlug.
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L AXTI, SPINS
2 T

4 A B C D E Ount
% «A. Introduction of spins. - 1. Before the first demonstration tell the

trainee exactly whet you are going to do, _
then demonstrate a sgpin, talking throughout.
' Then agein explain to trainee how the spin
642 000 1 ‘ is executed, end have him try it. Follow-
' ' ing the trainee's firat trial, just correct
ohe fault at e time, until he has the idea.

2. Before going up for the first demcnstration,

% . explain the maneuver,and go over the explana-
oo - , tion again on the wey to the prectice area and
I - while climbing., Then demonstrate two or

1:,; 123 5 6 5 0 three spins, explaining each one as it is ex-
e acuted, and &llowing considerable time be~
tween each demonstration. Then discues the
Far execution of spina egain on the ground afier
Eh | the flight.

In the pext lesson, agein explain the meneuver,
i : and then ask the trainee i1f he wouldn't like to
: : : ~ try ome.

& " B. Treinee is afreid 1. During the Tirst demonstwation of the spin try
“s 0 of spins. to keep the trainee!s mind off the sensation

543 0 1 O 0 of gpinning. Talking to him sn & calm natural
' voice &l) the way through helps. {(See Tech~
nique 1, Section XXII, A, above.)

2, Demonstrate a spin when the trainee is not ex-
pecting it (but after preparing him by prec-
41312 910 1 ticing rather viclent meneuvers such as stalls
- and steep turns), thersby relieving much of
the apprehension of the first spin demonstration. (6)

R : a. After a number of atell demonstrations, put
B 3 13717 8 1 the plane into a spin. Teil the trainee
' ' that "there is your dreaded spin, and you
see you were worked up for nothing.®

b. Practlce a2 few stalls, and then go ou to
steep turns, finishing up by stating: "Now
] I']1l ghow you what can henpen if you use
6L, 41013 2 too much rudder in the entry to.a steep turn."”
. Do a one-turn spin out of the bottom. Watch
the traineat's reactions and let that govern
whether further spins should be done.

- ) ¢» During stall practice, state: "Now notice
; 520 8 7 8 1 o what heppens if just as the plane stalls I

. shove in hard rudder.® Follow with explana-
< tion of spin.

ﬁ?
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324 510 5 2

629 2 7 4 1

615 117 8 2

C. Trainse has diffi-
culty with spin
entries,

537 0 6 1 0

622 1 8 2 4

.P, Trainees loseas

orlentation

during apins,
336 2 6 2 0

. kS . n‘fz_“"h" R 1',-_*‘}.'}?\.-“ f r“ ""‘T;‘T T iy
7 Seton EXIT . % 10
+ Tenkunigge

d, After entering spin in conjunction with

stalls (a8 in o above) tell trainee to
press full opposite rudder, the instruc-
tor holding the stick in neutral. Explain
to the trainee that a spin is first ¢f all
a gtell and that he pushed opposite rudder
and actually recovered from the spln him-
self. Explain that & spin is not deaedly,
but a logical maneuver.

e. Leat trainee do a completa stall, but di-
rect him %o make no attempt to kesp the
wings level. This will usually result in
an approximation to a spin. Then explain
that with the use of full rudder in the
direction the plane starts to fall off,

a complete spin will result,

f. When about to demonstrate spins, don't
call them spins, Tell the trainee that
you are going to demonstrate a "stalling
turn," and after it is over inform him
that the maneuver is often called a spin.
(See also Technique 1, Section XXI, A.)

1. [Pave trainee close the throttle and bring the |
i plane to what he belileves is landing poaition,

checking the ailerons visually to see if they

|
| axe straight, Then instruct him to keep the |
| nose on the same apot on the horizon with ele~

y ¥ator pressure until the stall ocours, then I

-.——-_.-.._—___...,..______,,._—___._..._J

The next tlme, direct him to apply full rudder
at the time the stall occurs, not before or
after, but just as 1t occurs. (This skid
eptry into & spin works well in some planes,
but not so well in othars,)

— — e ——

2, rﬁiﬁiéi;"tBEE i;‘eﬂzéring a spin,.;;li—}udder
l and stick full back should be used et the time |
| that recovery ie staried from the normal stall.) -

— ey, —t— omrmm e—

1, Instruct the tralnee to gelect a road or sec-

tion 1lins running crosswind end to note its char-
acteristics, or some prominent landwark on that
part of the road cn the left hand side of the up-
wind direction. Enter the spin up-wind, and 4i-
rect the tralnee to bogin hia recovery from a spin
to the right, the second timas he sees the road and
prominent lsndmark coms into view (this is the

one and thres-quarhcr turn position). The re-
cevery w1lll weually te on e porfect two~turna
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s Iraining problsm Lechniuue

4 B CDE QOnit :

hi heading. (This yrocedure is effectlive in light

i planes, and for a epin to the right. On e spin

I to the left, & landmerk should be pilcked on the

right-hand side of the roed.)

W

537 2 2 1 2 2+ Have the traines count the tuzms ocut loud, by

@ half-turns,

j : 3.. Have trainee count helf-turns, end appliy con-

v 118 815 4 3 trol pressures on certain counts. {Gee &zlso

:3"7 ' taclinique under Section XXII, E, following.)

§;  E. Treinee exhibits ~ 1, Instruct trainee to use the rudder es e breke

b poor rudder ac- when comliag out of spins. Rudder should be ap~

tion in spin re- . plied smoothly and atsedily, fairly rapidly if

L Covery. spinning fast, sore =lowly if spinning slowly,

By 715 1 9217 -0 8o that full opposite rudder pressure is exer-

% tad just uz the heeding for recovery is reached.

S Not until this point is reached should beck

K pressure be released. 4
¥ F. Trainee uses too 1, To J.mpress tre.inee that. to L»top a apin requirea !

5 1ittle forwerd | forward pressure, heve him power spin the plane, ]

e pressure in spin ; then whiie holding the sticik hard back, apply }
recoveries., , full opposite rudder. On some cleen planes such |

kN 416 320 3 3 . as a Luscombe, very li:tle huppens except that ! _
| the spin tends to flatien after ebout 4 or 5 f -
o r turns. However, a poorly rigged Faco, for in- E

v. » tance, wiil slow dovn in as little &s cme~half 3

: turn and g0 t.hs ot-her way., ;

47 - @5 Trainee uses too 1. Have trainee hold the stick back with the paim .
£ mach forward pres- ‘of his hend, not gresping it et &ll. Om re- ‘
) sure in spin re- covery he ahoulﬁ put his hand forward, allowing

e coveries. the stick to follow, thus making a nice smooth

513 717 7 O recovery. (See &lso technique 2, Section XXI,F.)

'~ H. Trainee uses too 1. Demonstrate a few spins end direct treinee to :
¥ much throtile in watch the air speed indicator throughout. Call "
i{“ » spin recoveries. his attention to the fact that when the plans :
o L22 6 9 1 1 stops epinning, its speed 18 squel to or greater i
@& : then the cruising speed, and that it is ready :
"%fj'j to be pulled \vp at cnce, without throttle.

Ele -

‘6%' I. Trainee's timing 1. Put the treines in a plane on the ground, and

o in application of have him go through the whole apin procedures,

e controls during expleining to you just shat he is doing as he
e spins 18 poor. does 1t when he closea the throttle, eases %
: 816 218 4 1 stick back, when the plene has stelled, when

% he applias full rudder and holds the stick back, :
ey - He should "recover® uprm directlon of inastructor. ;
L |
= N
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2, Cimilar to tecnniqua above, ex;..spt that e

‘trainee is directed to count imaginary

; turns of the apin, applying full opposite
412 4 26 2 1. .rudder at the count of onsg-andt-ore-half and

“moving the stick positively forward at the

' gount of two. This mocedure should be demon-|

i"afratad on the ground by the inatructor, and
:t.hen prauticed on the ground by trninoe.,
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3. After each dual period in which spina ere
. practiced, have the trainee:write In his
£ 5 12010 1 own words how a spin is entered and reccvered
from. Continue this until he is letter perfect.
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':kaining problem ' , Igchoique L
{ B ¢ R E Quit
s 4. Truinee has difficuliy 1. If traines watches airspsed Loo much, leave
e in eatimating gliding pltot cover en for a few £ ights, : ¥
2N spead., S
213 4 91 0 :

e B fws ELa e s e oA s &1 Osbogtace. B ST REmRRe g VI IDe ©R s

2: Tane up a.irspeed from O to 100 mph (in sec: !
ondary planes} leaving tha rest uncoverer i
- for acrobatlo use,. t
3015 219 1 2 : , E

In lighter planes the cirspeed indicator
might be taped from zero Lo 5 mph below !
oruising, i

T T Sl e e e R T e T LR Py N .
i 1 G 1 Rt T S S LT T . TS AT

VAP TX A s ol et - -

3, ; Hever paint out airspaed indfcator or re~
nove 1t completely. Use masking tape which
can be removed in situst oms in which air-
821 316 0 1 speed should be obsarved (When the air-
speed 1s covered up alwa s glve the trainee
‘ some points to taka the lace of ‘the instru-
{ ment reuding.) {2)

. T = WEVEN

e r T LA U YR f AN T mrim 3 T,

4. Tall the trailnee that gliding speed can be
eatimated by puiling back on the-stick
* . rather fast and noting the movements of the
: plane, If thers is a. fast reaction to this s
movament, the gliding speed 15 too high.
If the raaotions of the plane are slow, tha
51,11 9 9 1 spasd 1s too slow., Demonstrate at fast and
' alow speeds, and at the correct speed,.
After the trainee hass noted the plane's re- :
actlion at the various speads, cover up the :
airaspesd and iet ths trainees judge his giid- ;
dng epeed by feeling the resction of the
plano to the "flipper® controls. (For
further techniques in reference to glider,
see "Landing Approach,” Sscticn KXV,) .

o
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Iralpine probles
A B C D E Omlt
Trainea faila to

observe landing

.8lgnals,
12 34, 1 0 1

Trainee enters
traffic pattern
Incorrectly.

2004 415 3

1

3

ATRPORT THAFFIC PROCEGURES

Take an active interest in the landing sig-
nals, wind tee, stc., and try to see that
trainee dose tne same, Ask the tralnee
which wsy the traffic tee ia pointed at

a time whnn he will have difficulty tell~
ing jou becavss of distance, Do this, and
similar things, in a mamner that indicates
that you don't know but really think 1t ia-

portant that you do,

For left hand traffio, place the left hand
with thumb exterded and palm up, pointed in
the direc’ion of the take-off (the wind di-
raction). To enter traffic, follow the ex-
tended thumb of the 18ft hand into the traf-
fic pattern around ths field. For right
band traffic, uase the right hand in the

s&sme manner, .
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Liv, AFPROACH TO LANDINGS

Zraining problam
A B C D E Quit
A. Trainee bas difficulty 1.
koeping plane straight
on landing approach,
L2606 017 2 0

Trainee has tendency
to "stretoh" glide.
1126 1 5 6 O

Traines has difficulty ..
in estimating distance
plane will glide,

328 3 6 2 1 - ,

B. 1.

c.

1929 0 1.0 O

. 3.
6410 2 0. 1

bo

161 6 8 2 3

. Tralnse has dif'ficulty 1,
in estimating drift.
4 4. 328 9 1

' ;during the final leg.
| the plane is overshocting.

{Give extensive practice in fiying straight |
.ard level, ‘ "

PP SUNRTNUU |

Ia praciicing approaches and landings, refer
oontinuelly to the throttle as the "glide
stretchar,"

From the time the throttle is olosed, ask the
trainee frequently if he thinks he will make
the fleld,

Impress on trainee that he should not think
of altitude in terms of feet, but in terms
of "maneuvering space," conslidering the
valocclty and direction of the wind,

Turing approach, have trainee alternzte

 glarce from the path of the plane to the

spot he intends to land.

Direct trainee to think of the angle betmween’
the 1line of sight to the landing eircle and
the ground as the "altitude angle.” In a

1800 epproach, ae the plane is traveling
downwind, this angle will decrease. Ais the
plane iz in the orosswind position the rate

of decrease of the "altitude angle® will less-
an. Shortly bafore, or as the plane turns
into the finel leg of the approach, the rate
of change of the "altitude angle® should be~
come zerc and the angle should bs oonatant

If this angle increases,
If it decreases,
the plane is tndershooting. 4 oconstant angle
indicates “hitting the spot.”

Drive with the trainee in an automoblle,
and show him how the lines of a road would
look if the ear were skidding, 1.e., how
the lines ¢f the road would come through
the right side of the windshleld if the car
were skidding to the right, and vice versa,

Then drew long white chalk lines up the in~
strument panel and ovar the cowl directly in
froat of the trainee, Thie will serve as a
guide for him to match up with the ground lines.

e,

e
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Teach the treines to do a bit of thinking
about the wind while he is on the ground

waiting his turn to fly. Have him esti-

mate the wvelocity, see whether it 1s guaty
or shifting, etec, (See also Technlque 2,

Section XIV, C.) ’
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I% will be noted that the claasification of techniques .in this ssction
in terms of the training problems to which they rafer, is not as clear~cut es
in ocertain othar seaotions. The various steps in the lamdiing procedurs are
clogely interrelated. Thus, variations of similar technigques will be foumd
classified under different tralning problems, depending upon the perticular
aspect of the landing procedure emphasizad by the technique.

Ixaloing orobles Iechnigue

A. General procedure in l. In introducing landings, use the "just another

landing instruction. maneuver” angle, If possible, don't stress
l1 5 5 1 landings until the last two hours before sclo.

2. Try to make the trainese see how simple it ie.
Tell him that landing is as easy as 1-2-3,
{1) he breaks the glide with a small emcunt
, .of back presmire, (2) pruses a few seconds,
028211 6 2 (3) watches the ground anywhers from 20 to
‘ 50 feet in front of the plane, then pulls
the stick beck as fast as possible without
the plane buoying up away from the groumd.
In case the plane doss buoy up, stop the back
pressure, then us the plane starts to settle,
get the atick all the way back.

A s e e e esin e wemes — m— v e

, 3. i Break landings dowmn into three simple parts ‘
93, 0 31 2 I
} jamd explain: . . J

a. ["The approach" ~- which consists of n_othq

1036 0 1. 0 2 ing more than a normal glide and a coupl
of gliding turms.

‘ b. "Ths actual landing"™ -~ nothing but a
o complete stall starting at about eight
B29 3 3 4 2 feet above the ground -= you surs can't
- ' : get hort whan you'rs that close to the
ground,

—— e e R b

731 2 4 1 4 | lending® -- nothing but fast taxling
: iwhich you seem to want to do all the

' [time amywey. ]

431 22 2 8 4, Break the landing down into . thres parts:
a. |First, while flying at a safe nltitude-]
‘ {have the trainee find the nérmal glid- |
53k 27 0 3 / | Ifl.z:igangleu:or1-.1«:1:'1«11::,am:laaau:nen:.hm;
. "the ground 1s ten or twelve feet under
l&i_ﬂ_._____ —_— e e e e --—--------«-l

e e e e mpena e e e S

b. |Have him level off from his glide with |

629 2 8 0 4 ' |the nose of the plane just above the A

Eﬂlﬂno :

e
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726 3 7 1

2 9 223 4

15 8 618 ©

1

1

| get the nose up in the three-point posi-

| tion and hold it there wntil the stall | - -
‘|_occura. _______ -j

5. Compare landing a plane to bringing a ocar
in to a curb and parking. 4As a driver comes
up to where he wants to park, he heads to-
ward ths curb. As he nears the owrd he
starts to level out parallel to the curd
or to decrease his "rate of approach® to
the curb. As he approackes the curb he
slows down both his speed and his rate of
approach until finally he 1s parallel to
the ourdb and stopped.

Ae a tralnese comes down to land, he drops at
300 feet per minute, then 200, then 75, then
25, then 5, untll he is parallel to the groumd
and slowing up. Then the object is to hold
the plane mlightly off the ground smd loss air~
spesed by applylng back pressure to the atick.
6. Tell the trainee you are going to take up the
, maneuver "skimming the runway,® Instruct him
{ that you will go ocut farther on the approach
! and come ln under part throttle, Stata that
| you will handle the throttle and that he will -

handle the other controls. Direct him to fly -

. at a constant altitude of 5 feet above the

| runway, and caution him pot to Jet the wheels
N §Ogch-

. After skimming the runway a number of times

" until the trainee ia proficient, on the next
trial slowly lnch the throttle back, at the
same time directing the tralnee to "hold her -

A e gy s S e S e -N'.‘j“

- off, don't let the wheels touch.? The trainee .

' will gradually pull the stick back, and by the
. time 1t 1s all the way baok, the throttle
; should have been cloged and the plane will
- settle in on three points.

. Then point out that the seeret of good land-
ingas has been demonatrated -- hold the planw
off as long as possible end when 1t i3 ready
"1t will land. Then proceed with the usual
landing instruction, repeating this skim the
- runway procedure when necessery. (The con-
' tridbuting instructor points out that thia
tectnlque glves the trainee prolonged prac-
‘tice in loveling off, whereasz in ordinary land-
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_ Technique

'ings, this part of the maneuver ia over in i
& fow seconds., He stated that he first uesd i
Ethia technique only onr trainees who were bav~
Fing difficulty, but now uses the method to in-

.troduce lapding to all trainees.) (See almo
?Toohnigue 3, Section XXVI, G,) 5

VT T ~Wn R R W T v—r-ﬁ}:l’t‘f e ardl o s S muws T A -

S oM eTeE — T | cmenT TRY T LT CTOR AT T AT T S LUERE

a. !Follolr the skim the runway procedure, L
© jmaking aoctual landing every third time, b

On trials when no landing is made, fly ]

'at various speeds, ;

PO, L IR TR T SO e e e TR S L ame o - e

Con TRt AT at ea- r

7. Give wheel landings before full stall lapd-

3 511720 2

3181212 2 1

Trainee has difficulty 1.

detersining height

‘above ground at which .

t0o léval o;f.
1514 313 3 0

inge. If one tries to teach full stall land-
inga and keeps harping on the getting thae
s8tick back the trainee will concentratse on

- 1t po heavily that he will stall too high
off the ground.

L TwTEL e AT

D T Rl VLRS- e T 3] st

8. #During dual p:ractioa‘, have  trainee meke

i
‘tall low landings. This will lead to better ;
!three-polnt solo anding. ¢

Draw a diagram as indicated.  Suggest to the
traines that landing is merely a matter of
ooming down and beginning the levaling off
|in time so that the wheels oftheplanoaro
in the » and then holding the *
plane. in this layer. If the level off 1s
too late, the plane will pass through the
landlog laver and into the houncing laver.
If the level off 1s toc early, the plane
will pancake. Once the plene is placed in
the it should be held there
by smooth spplication of the controls.,

. Panoake Layer

Landing Layer

Bouncing layer

et w‘g
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L &,
Training problen Technique B
A BCDE Omiy U
2. ;Fly plane at helght above the ground at which : %
' tae plans should be leveled off, directing the ; =%
| trainee to uote the perspective of the runway ! " x
926 110 2 1 and field. After the demonstration, have the f
i trainee repeat this maneuver a mmber of times,; A
'{See #1so Technique 3, Seotion XXVI, C, amd | "%
Technique 5, Seation XXVI, A.) . ... ! &
\ 8, | Heve the trainee vary his height from just Sl
1221 4 9 2 1 above the runway to 6 or 8 feet, noting .y
the appsarancs of the fleld and runway at {35
te various heights, )
3, Fly across the field at low altitude, but at %
various heighta, instructing the trainee to T
5 81120 4 1 call out the different mltitudes in terms of i
iatervals of 5 feet.as the height above the 5
runway changas., o
C. Traimee fails to 1. First review stalls at a safe altituds and =
racognize larding then have the traines "land™ in the air a e
: stell, . nunber of times, Then take him beck to the Gn
L43 0 01 1 field for further landing practice. (3)
‘r':(
2. | Spand a short period of time on stalls and ap- et
proacn to stalls in each leason after the i
fourth hour. Spend at least 10 minutes flying iy
, 1332 2 1 0 -1 at slcow speed at a safe aititude during every . L
: lesson after landing instruction has started, AE
: If given confidence in their ability to recog- #
nize the approach to a stall, trainees' land- 5
inge will improve faster. ‘ﬂ
) a. ‘Teach the traines the feal of elevator pres-:I‘ 4}?.'—5‘*“7
. isure in stalls and get him to reelise that |
| the slower the plane flies, the farther back |* »if
829 4 7 0 1 lthe stick must come in order to maintain ths i
' same amount of elevator pressure, Fimally, 1 7
}in a full stall landing, the stick 1s all i ]
| the way back., Thus, the point at which the - ¥
;glide should be brokan can be determined to | %
\some extent by feel, _ _ _ _  _ _ _ |} ;
3. Dsuonsirate the procedure of flying the length ’;
of the runway at extremely low altitude, (See 2,
Technique 2, Section XXVI, B,) After the X
trainee becomes proficient in this procedure, P
? 817 41 5 1 tell him that you will handle the thirottle. 5
' Then on subsequeat trisls, vary the power o
setting, directing the trainee to maintain a -
constent helght above the runway by appropriate =
use or back pressure. (See also Technique 5, S
Section 3YVIL, 4&,) et
.. .
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D. Trainee "mushes" in
or dives plane into
ground dye to incor-
rect gliding spead.

2 81220 5 2
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§¥ . E. Trainee hss diffi-
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baok pressure proe-
perly.
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.| shortly by one of vertical descent.

T OPIPE E“W& ﬁmw e et
o aie wpction mr T

b andae

§Stress the fact that the trninee 8 senaations i
i from the point of breaking the glide will be

one of atraight and level flight followed i
This ver—%
.tical descent he should control by back pres- -
| Bure on the wheel or stick. N

(IS b A s TE At b st b e XA b

I r L2 1

: "Eiv? p?aoﬁco_m'ﬂ; f1ight at high altitude. |

LfSee Section XJT1.) . _ __ _ 4

If tralnee has tendenoy to dive into groumd

bave him break his glide when he is about 500
feet from the end of the runway -- even though
it will result in his overshooting. Finally

the traines will begin to see the effect of his
breaking the glide before diving into the ground.

On the final approsch, when sure of the field,
be certaln not to be above a normal gliding
speed, When aeround 50-70 feet, have the trainee
start breaking the glide very slowly and when
the plane gets down close to the ground it will
get on in without undue floating., (The height
at whilch to break the glide varies with the

type and weight of the plane,)

In beginning inatruction, 1t is best to glide in
& little fast, and have a 1little extra float,
rather than to use the mush in, or drop. in

type of landing, Later on a landing with less
float can be taught

Show the trainee a normal glide, a slow leveling-
off process which starts at about 15 feet above
the ground end finally levela off at about two
‘feet. Then instruct him to let the plane settle

& 1ittls closer and then hold 1t off the ground

by applying back pressure on the stlsk, inereas-
ing the back pressure so that as the plane set-
tles to the ground the stick is all the way back.

Remind traines to observe the position of the

nose when the plane is sliting on the ground,

then during the approach, tell the trainee to

put the plane in that position efter laveling

off, and to hold 1t there until contacting the
ground, and then not to release any back pres-
sure until it stops rolling. (2)

MMe1l the trainss to came back with the stick as |
| quickly as possible after leveling off without

. causing the plane to get farther from _the gmtmd
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582 2 5 0 4
293 3 4 1 1
2 91119 5 3
312 425 4 2
2 7 51915 1

5.
821 310 4 3

®. Trainee does not
Imow where ©wo 1c
vhile lending.
62 1 912
132 2 % %
£E27 L 9 0
1329 1 4 i

ok

-

2
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b

i

. t0n one or bwo iﬂmnnstratiOﬂ lendings,

Ay

3 g '3‘-;: LE T ;if*‘* . IR {,m:c.i_ EELTTH ¥ P
=G e smﬂmﬁm EEE
Tachnigue
5 Instruc{ ihe oréiﬁ;; merely. to try on;y'to keep |
| the plase flving, or in the air, just above the |
| ground as lcng | e _possible. (35 1
a., Just tell tha trainee to get the plame 2 or - . %
3 feet above the ground and to try to keep it .. it
from Jerding.
be PBrirg the plene 1n fast. and have the trsineo
hold it ahout 2 feet above the runway mg
long ez posslible,
2. Tall the itreinee that his lsndings have bLeen
failr, althcugh not goed, but that further
practice will 1iron things out, Then state
that ore further maneuver is to be tekern up,
neamely, "power=off, landing prevention.®
Than preeszd a8 Indleated above. k-
d. Avoid reference to the position of the nose, i
18il, or stick. o
Stress that after leveling off, once the atlck : ;;f
starts its backward travel, 1t never agsin, under . s«
ordinary cirecmgiances, moves ahead, If the o Td

vertical cescent stops, the backward movemant of
the astick or wherl atops until vertlcal descent

is resaed. L

B 2
feguire the trainee te bresk his glide at from :jﬁ?
0 1o 19 raet »-d to Jook well sheud at soms P
cbieet on tne runway or near it. I
fave tialrneze 4hift hls gaZe =o that he zan =ee Ui

0-79 feet shead of the plans,

e

tan grusrﬂ 5b01
tell thﬂ

’rra&nth °XJ(tJY wosre you are looking, 2.g., :
Just this sglde of that taxlilng selrplsne, at theI
bﬂ*a qgo+ 03 *hg _TITEY, etcP

THere trlpze ook at pround directly below the
;ylene'ﬁhile taxiing. PRoint cut that the ground
is hiurved bacanze he 1g looking too ¢lose to

Pthe vlone, Thern tell tha trazinee to look at

r g

E“OMC chisuvt qulin & digtance ahesd and at the *%&
EﬂlEJF ha sronld lock when maling his aspproach, N
Foint cus that b dooklng Joo fer ahead he has T
%no fercontion of hedght. Treh tell him ths* ] "@5
whan Y §s condng inoon 1andings, the corrsat E g
paimtarse % Iook shensd of the plane can be : -
I
¥
g P e



%f@%ﬁw%?*
ke .
. . g{&

4 ST 2
I =

s
T

Train bl ' Teemniqre

e ol etk

determlred as foliowa: Look far ahesd of
the place, and then bring your geze closer
to the.plane wtil the ground begins to loock
blurred. Then shift the guze back a few
feot from this point untll the ground no
longer is blurred

Fir ) 5. Have trainee look out on both sides in hie glide, -
o 118 71, 8 1 and Just before he lemds instruet him to look .
%g;{ / about 20 fest ahead on the left side of the ..
%ﬁ:‘; T - . pl&nﬁo s
o : 6. Put a mark on some objuet on the ground, Taxl K
Bl ' + th2 plana about 20 fee. from this spot and in -
BT | a position so that the spot is visible to the ;
%ﬁ-;, 4L 8 52110 1 trainee but-so that he is unable to see it over ‘
i - the nosze of the plane. Tell him that this 1s ;
L the distsnce shead, and the direction he should '
gt - look when landing. - {
e 4 38258 1. o |
%f .. G. Tralnee continually 1. Hold a plece of cardboard over the center por- .
SO looks over nose of tion of the windshield to force trainee to
Wy plans during landing, ‘ look out to one side of plane.

instead of ocut to one

side,

2. TUee srms end hande to cut off forward vision .
3 8 722 8 1 and force trainee to look cut left side of .
plane to complete lapdings,

H, #ethdds of Quotermin- 1. The only wey to be sure that the trainee ia
ing Af traines iz look~ loocking where he should i1s to wgtch his eveg
ing at right place Ap _the mirror. | :
during-landing, :

125 11012 0
2. If trainee consistently lands too high he is
23, 2 4 6 1 probebly looking too close to the alrplane, I1f
‘ ~ he comes in tov low he 1s probably looking too
far away.

3. 1f the traires flies into the ground, he is pro~
‘ bebly looking too clome to the plana. {The
521 2 9 8 4 eontributing instructor states that he has found
: this to be true, the apparent logic behind the
gtatement in GAB 23, page 170, notwithstanding.)

ﬁ'f-] " I. Trainee contimpally 1. 1During landing practiea, while taxiing baﬁk for
ST lands with one wing anch new teke-off, instruct trainee to practice :
& low, : drewing the stick straight back (as for a land- e
n 428 311 2 1 ing) This aida him in getting the stieck all el
% ' ; the, way back without use of allerons, at the sawe . _
b {time he ie giving his attention to several other . 4%
%ﬁ, ' : : !joba (See also techniquo 6, Section XXI,-D. ). Sl
CUEER g I e R **“‘“’*wg,ﬁn

=2 o C.opEre L‘L." R [ e
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J. Trainse forgets or is 1.
teo busy to adjust
stabilizer (in heavy
planss).

54 0 1 1 o

K. Tralnee's recoveries 1.
from bad landings
are pOOI' @
533 3 3 2 3

R Boe LT S o
T el T BE
Lt e ST Sl

-101- Seotdo XIVI )
Explain to trainee that as the stalléd condition- 25
1s approached the alleron controls become sluggish %y
but that aileron control does exist throughcut e
the landing procedure. But emphasizse that if &
he keeps the wings level until the plane reaches kg
the stalled condition he is Jjust a few inches off "33t
the runway, and he need not worry about whether iy
or not he should or should not use aileron during =
the lending stall. o

When the tralnee enters his approach gllde, in- “HE
st:met 1dim to bring the nose to the normal glide e
position by adjusting the stabiliser. Thus the
trainee does pot have to chack on the stablllzer
positice indicator, but can adjust the stabllizer
by feel, .

Trainees may not know the cause of a bad landing,
and thus be unable to use proper correction in
racovery. The effectlveness of the following
nechanical aumbering of bad landings in teaching
recovaries depends on the integration of the
procedure with the actual filght instruetion.

The listing of bad landings and corrections for
them 1s s follows:

N L e

et
3,

3

=y
T
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E
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z
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Glide

B
oo e T
G ., ‘p""' e

ol S o ]

#1. 3low glid —w.muahing feeling -- results inm -
pansake landing #2. Corrsction -~ get nose - .

l
F:

ek

dﬂmc ,:3"‘;

#2. Fpgt glide -- plsne ¢limbs when proper back %%
pressure 1s aspplled, Correection == return e

to normal glide. #h

.

Landings e

#1. Wheel landings -- caused by too fsst glide or ;
. not breeking glide, Correction -~ fly arcund S
agair (at least in pre-aolo). - 5%

#2. FPaacoke lending -~ caused by tco slow glids, '%
or breaking glide too high -~ fly arcurd "

egain before wheels touch, or even if thoy
do touch {at least in pre~sole). .

#3. Tall low boupce landipg -- caused by fact that - i
plane ig unot completely stalled snd stick not E
full back, although glide is broken. -

. :‘f!,_
! s
g
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Techpnlique

;?f} - Co ction -~ do nothing ~- leave stick where
o ' : it is. %Een plane is at top of bounce ease
B stizk full back. If stiock is snapped back

as poon as the wheels touch, the correction
should be the same as #1 -- go around.

SHNAS ) Insist during dual practice that tralnee snalyze
e ' . _ " bis bed landings by atating what number test de-
' ) soribes it.
L. Instruction in use l. | Trainees who are mainly fearful of landings should
of bad landing re- be given a great deal of time on recoveries until
covery in elementary - they can competently and confidently recover from
training. eny type of bad landing., Instructors should real- |
193 0 0 1 l ize that more praise is due the man who makee poor :
‘ landings with excellont recoverles, than the one
who just nmaturally "greases them on" from the start,

2. {Be sure traines understends the fundamentals 1nvolve&1

537 0 5‘ 1 1 | and ean successfully recover from his bad landings, i

' | Then teach'him to "go around” the field on his firat Iy
Lfe!;pQg_qnea efter solo. - 1

3. | Do not atress use of throttle in landing recovery
too much. This ia nsceasary for trainee to know,
S but if too much emphesis is placed on it, elemen- )
i 1021 7 8 1 2 ' tary trainees may use it in very bad poaitions, X
& : resulting in ncese-overs, fast ground loops, and

; stalls close to the ground by pulling stick back
and pushing throttle forward.

SR o P
;L»«;’f’.{ S
e T

&~ ., M, Trainee has diffi- 1. {Instruct the trainee to change his foous to a

o culty keeping plane greaster distance ahesd of the plane after contact

L straight during with the ground has been made in order to keep

ALt landing run. the plane straight.

b AR 1133 1 4 0 ©

é; 2. Have trainao doliberately Inare the plane alightly i*
X i on the runway after landing. This will improve his |
G, 61317 8 3 5 "feel" of the proper rudder pressures, and enable B
E O jhlm to loosen up and £ind that he can control the 5.
PR .plane and keep it on the runway., (See also tech=- ;
s ‘niqus 5, Section XII, C. ) - o
w 3, Inm correcting for ground looping, instruct the .
§§?' 31,10 811 3 trainee to give rapid application of forward stick

L and throttle togethsr with opposite rudder. Em-

g,

phasligs that use of alleron can be dangerous.

e
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L 2 72411 "1

N, Tralree cannot
anglyze his errors.

1920 2 8 C 0

0. Tralnee iz slow to
react, or "freezas"
. to the controls
during landings.
1 3 91418 FA

"

P. Tralnee nseta more
- landiing practice,

6 61220 5 0

L 1 62512 i

E Onif.

»
fre .

1.

2

Technique .

In correcting for ground looping tendency dop't
use opposlte ruddsr to pull low wing wup. Just

"dump" the stick forward momentarily, using hrisk, .~

pogitive pressure.

Prior to solo give trainees several ten-minuie
pericds in grounded planes, in which they are
instructed to repeastedly rep the astick and
throttle straight shead together, imagining that
one wing 1s sctually low,

B

3

.
N
SN

s

Have trainee "talk himself in,"” describing the
procedure he is following. This not orly fre-

| quently informs him, as well as the imstruetor,

as to where he is making hias srrors, but alsc
serves to reduce tenseness on landing. (See tech-
niques 2a and 2b, Sectlon I, C,)

On the approach to the landing, suddenly pull
the stlck forward, or pull it back, trying to
got the trainmee to respond by resisting your
precoures, If no rosponse is forthecoming, tell
him te "fight" with you on the controls.

1f the trainee is coming in for a good lerding
by accident, push the stick forward end meke the
plans Pouace, or pull it back asking for power
umntil the trainee gets the lidea of making correc-
tions rapidly.

Tske trainee to a long field, on a calm dey, where T
Reve" '
trainee take off from one end, and when sbout halif

i1 is posaivle to meke landings croeswind,

wey dosr the field cut the throttle and instruct
trainee to land. Jhen turn arournd, take of{, end
make landing at other end of the field, In addl-
tion to increasing the rumber of landings made,
this technicua gives valuable practice 1n execu-
ting landings with crosswind from both sides,

Fut trainee in chocked plene, Hold the tail up
in the pormsl glide poasition and instruct treinece
tn simulate leveling off end landing. As he
mekes proper control movements, lcwer tail to
aimulste laveling off and landing. ,
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FORGED LANDINGS -

Vi1,
i

‘.'_.fiEQQEgm
A, Trainee misses field
on foread landings.

Get. 342 0 21 2

584030 0

220 4 7 0 15
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'B. Tralnee doesn't know
when to select croes-
wind field,
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.- £. Trreinee blows up on
oo forced landinga.
. 32 617 2 1

2,

3.

1.

_‘ng‘
ﬁxg.::‘_q l,.,‘, )mﬂ.f

',7-'-:" _ -':, '
- _mjﬂdﬂyw o . .

Tachudove

Point out thet the paln difference betwsen forced
landings and normsl leandingm is the faot that the
trainee is away from the home fleld end famliliaer
landmarks ty which he has unconeclously been
Judging his eltitude end the distance the plane
will glice, PFor the first few forced lendings

‘cut the throttle at & point 90 or 180 degreca

from a good field, and stress oonstant gliding
speed and other methods used in making accuracy
landings at the home ailrport,

Give additional practice in accuracy landings at
bome airport, stressing the use of 90 or 180 de-
gres approach, variations in the base leg, ete.
as If the accuracy landing on the home port ac-
tually were a foreced landing.

Seo Lechniques under Section XVIII, Approach to
Landing.
Trainee may pess up good corosswind fleld in

favor of poor fleld into the wind. Draw table,
and have trainee copy and memorize 1%,

(For Light Planes)

Kind veloecity Lapding di;getion
0 - 5mph  Straight ahead to 90° to wind.
5 - 10 mph  Streight ahead to 45° to wind.
10 -« 20 =mph Straight ahesd, or aslight
veariation,
, Altitud ' Poggible
Q7 - 200t Land straight ahead.
200° « 300! Straight shead to 457 turn, -
3001 - LOO! Straight aheed to 90° twrn.
400Y - TGOF 180° type approach posslble,

It should be emphasized that this does not indicate
a herd and fast rule, but werely gives the tralnee
a general 1dee of what he 2an expect to do.

Sl % o=

1. hHake‘a gaﬁa of forced landings by-betfing trainee

@ ¢pke cn whether or not he will hit the field,
(See Techmiqua 4y Bection VI, a. )
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Treining problem Technigue
A 8B C D E Onit '
2, Tell the tralnee that for a while you are going
to play a game. During every period, each of A
you can give the other two forced landinga.
) If the trainee catches the instructor (trainee
4 91116 9 0 cute throttle and instructor feils to make
satisfactory field), the instructor pays two
cokes. I1f ipstructor catches trainee, trainee
pays one coke. (See Technique 4, Sectiom VI, A}
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XXVIII, NIGHT LANDINGS ) ‘ . -

Iraining problen -  lsohnique
£ . KB C D E Ot

v A. Treinee hag diffi- 1. The attitude of the nose in night landings 1s

¥ oulty executing the secret to making good consistent landings.
A rdght landings. The nose should be kept just slightly sbove a-
A : level flight attitude throughout the whole des-
o, cent, using the throttle to control the rate of -
AL 225 7T 6 4 5. descent to sult the situstion, The trainee

A should look as far shead as pomsalble, and if .
AN there are runway lighta, the up=-wind lights .
L ‘ should be watched at 811 times after the finsl
i : epproach ig started, the throttle being used
L : to make the lights soms up slowaly.
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¥XIX, CROSSWIND LANDINGS

Training problen
4 B C D E Opit

" A. Trainee is afraid

to get his wing
: down in crosswind
landings.
91811 8 2 1.

230 5 41 o

B. Trainee has diffi-
culty stalling plane
for cresswind landing.

1421 2 8 3 1l

1823 3 5 0 O

1. ‘Tell trainee to "land on your left (or right)

2. |Mixed in witbh regulsr stall prectice. Have

L 5
-107-

, Techuigye

1 e e ek e T a . Pvm— e (o~ ......,..,.,..,.,,..,i At
H
i
!

fwheel.“:

jetc., and the talk he has probably heerd | -
about cross controlling, etc, Tell him that K

the wind 1s trying to push him away from where b
| he wante to go, and that his job is just to
| keep the plane going straight in the diree- | A
Ltion he wents it togo. _ __ _ __ __ _1 %
1, |Have trsinee practioe lending stalls at high e
altitude, using crosswind correction. O

1
%

ar
Iy

g
P
A

trainee practice stalling the airplane, at
high altitude, in different Gegrees of slips,
requiring him to maintain a constent heading
throughout,
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ITX. COORDINATICON EXERCISES

, In previous aections,  instructional teahniques involving coordination
exercises have been prosented when they applied to speeific instructional

-problems included in those sectiona. In thie section are presented instruc-

tiopal techniques imvolving coordination exercises which are more genmeral in

nature. - )

iﬁg;gggg problem
A C D E Omit

. Techmigue

1. Give trainee a nmumber of coordlnation exer-

clses to practice on to bresk the monotony,

741 0 0 0 - 1

but s¢e that at least one coordination exer~
ciss 1g glven during each training peried.
The trainee cannot get too mich practioce on

such maneuvers,

2, |Give climbing and gliding coordination exer-
¢isee in preference to coordination exercises
in level flight -~ they more readily develop
"fenl" of the plane.

153 0 4 0 0

a.

3. Give imstruction in rolling from bank to bank,
"~ malntaining a constant direction,

r;iok out a peint in the distence, Instruct

| the traines to roll the plane over to one.
sids and as the plame rolls to release rud-
der pressure. On the recovery from the bank

| epply rudder end aileron pressure at the same

i time, and when the plane reaches level flight

j position and just before it rolls over to the

lother gide instruct the trainee to relesse
rudder pressure. Emphasisze that when the

| plane 1s level ard starte into the other

— e— —— fmem o —

oll, rudder mioy be relensed slomly. _ _ _|
[Pirst pick s point off the nose, and bank the |

| plans, recovering to straight and level with |
Just the atick. Point out to the trainee

- | how tho nose swings away from the point. Then [

| bank the plene and coordinate stick and rudder

R s ST R

in the recovery, pointing out how much smoother|.

14t is and how the nose stays on the point,
After doing this a couple of times, instruct |
| the trainee to bank the plame with stick and

| rudder, but to recover with stick only. Then |

| have bim recover with stick and rudder holding |

| Then put the plane in s few benks, and direct

|ths trainee to recover with stick and ruddes, ~{,

before the plans begine to turn. When he can

ldo this fairly well, tell him, instead of stop--

-
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Training problem )
£B C D E Omly

72

2 14

Y 'Bectionm XXX %

Tee ue

i ping the recovery at the straight and level 31£%§
i position, to carry it over to a bank on the |}
vther eide, and then to recover-while hold- " fé

!ing the point off the nose. Trainees find 1%
:this svep-by-~step method rather aimple, and -b#
 learn to roll from bank to bank smoothly ) lg'

o —m— —am— mm— —— — i —— —

TE WA T o s

, Demonstrate to trainee the relationship be- .Ligf
| tween this naneuver snd a tum, Have the i
lttrainee roll left, right, left, right, and
“then rvhen the plane ia at thse bottom of the
{roll, with the wing fully depressed, ask

- him to take his harnds and feet off both

. the rmdder and ailercns. The plane will

; then turn, demonstrating effectively to

" the trainee the relationship between coor- :
‘diretlion exercises and turns. : E

T T o e 1 BTN AW A e E et




V'QBQEEM
: Trazinee bhedomes
~ tense or afrald
" when wnder hood.
LT 3% 1 20 3

Treinee overcon-
trola in instrumant
flight.

3

"B, - Trainee forgets what
he is told to do

126 412 2 ¥A

Traines has diffi~
oulty with beam-
bracketing.

yoy 1220 3 7 2 5

whlle wnder the hoed.

1.

1.

1.

Teghnigue

Demonstrate how stable the plane is in various
attitudes. For instance plece the plane ln &
gteep turn and after taking your hands end feet
off the contreols, permitting the plane to remain
in thia turn, explain to the trainee that he can
accomplieh the same thirg while he is under the
bood if he is thoroughiy relaxsd,

Then, while demomstrating these "confldence ma-
peuvers” with the trainee not under the hood,
have him watoh the turr apnd bank indicator and
other instruments, Petrmit him to make a seriles
of turns and other mersuvers enabling him to be-
come fardliar with the plane and to wateh the

relation of the instrumente to the positlon of
the plane. (The contributing instructor had
used g Fairehild 247 or s Stinaon SRS or SR9
for instrument work.)

Demonstrate the use of the controls with refer-
ence to their effect on the instruments, individ-
ually, before the hood is placed over the tralnee.
For instence, take ths alrspeed indicator, and.
show the trainee that jJust a slight correction

is all that ip necesaary to make the inatrusent
behave -- when the needle hesitates the nose of
the plane i1s on the horizon and the healtatlon
point is when the treinece should sct with equal
but opposite reéaction, The tralnee s
trol the other instruments in the same
without jerky corrsctions (2)

LAYR T WWR A TapOE— T F s Erd T T e s el e Freeeor T3 e el

P il

fGive tralnee a wholse saquonce of nansuvars at
once, atarting with the simple ones and advanc-
i ing to the mors diffiocult ones. For instence,

hatar‘t w#ith a stall, followed by a 270° turn to
|the left, Aaftsr 90° of this turn, start|a
;down to 500 feet below. tho previoua altitude, eto,

let-

e m e e rre e A i L o L E 4
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1

Explain the procedure as if the plane were a
blind wman, i.e., as if the sense of sound were
his hand, and the beam on-course signal were a
wall, FHave the trainee actuslly close his eyes
and walk along beslide a wall touching it | with
the finger-tips of ons hand. That representa
following the "twilight zone." If he does not
stay parallel to the wall he will run i it
(the solid on-course sigpal) or away from it




E. Trainee has diffi-
culty coordinating
controls 1n plane
after completing

_ Lipk instrument
training,

T24 2 7 1 8
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Technique

(ztronger off-coursz eignal). If he loses con~ |
tzet with the wall {gets too far into the off-

where he is or how far away from the wall
(beam). In either case he must correct hia
heading until he finds a course that will par=-
gllel the wall, And the quicker he is to msake
the necessary correction, thly emaller it will
heve to be,

course signal) he has no way of knmowing exectly ,E

P e T o ] — —— —— — ———

| During first instrument lessons in a plane,

| have trainee roll the bell to its extreme posi- i

| tiene on elther side of the center, while hold- .

ing the needle.in the center position. Also, {

lhave him practice putting the needle over to

| {ts stops, right end left, while holding the
lball in the center. This exercise seems to
get across the idea that the controls work the
| seme "on instruments" as they do when flying

| eontnet.,
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