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EDITORIAL FOREWORD

Aacng the major outcomes of research conducted by the Committee
ocn Selection erc Training of Aircraft Pllots is the preparation of
two aids to flight imstruction ¥mown aes PATTER end Fundamentals of
Baslc Fiight Msneuvers. The present report describes one of the
studies which zerved as the background for these trsining sida.

PATTER ie a smal)l booklst uged by instructors in order to meke
certain that uniform and staanderd presentation end terminology are
usad during flight training. The Fundamentals comsilst of sheets
bound in leogseleaf form containing & brief description of the basle
points of each maneuver for study by the student on the ground prior
to each period of flight imstruction. Both of these aids are being
used extensively in the War Training Service Program of the C.A.A.
end in the instruction of Navy pilots.

& significent feature of both of these alds is thet they were
the outgrowih of careful studies of flight instructlon as given in
the air by exporienced pilots. These studies were greatly advanced
by & methed of recording the actual instruction in the air by trans-
mitting it to the ground by rudio. This made is possible to analyze
in éetail the terms end phrases getually used during Iinstruction.
One phage of this analysis is presented in the attached report which
describes the vocabulary used by four instructors in the first 10
hours of flight treining end which reveals interesting variations
amorg Instructors with respact to word usage. The report also de-
gcribes in greater detail thun do earlier reports the exact equip-
ment and procedures enployed in air-to-ground recording, including
steps teken in the development of the Magnstic Wire Recorder which
ghows great promise as en instrument for further investigations.

This esrly investigation sponsored by the Committee on Selection
end Training of Airereft Pilots has slresdy hed a far-rsaching in-
fluence on flight instruction. The methods discussed are being used
in current resezrch and show promlise of contributing further to the
importent ovjective of improving the quality of flight instruction.

Tais study wes conducted tt Purdue Unilversity, Lafayette,
Indiana, in 1941 wnd 1942,
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SUMMARY

This is a report of & preliminary investigation of the words snd phrases
peculiar to aviation which are used by instructors during the first 10 hours
of primary flight training. The study is aimed at an eventusl standardiza-
tion of vocabulary for flight inatructors, and incidentally at ths develop-
ment of an improved recording method of studying flight instructionsl practicea.

This study waa part of an investigation of fiight instruction in which
conversation between instructor and student in the plans was transmitted to
a recording unit on the ground. The entire apparatus consisted of three perts:
(1) a combination elsctrical interphone and high-frequency, low-power irang-
mitter; (2) & standard smateur communicaticna receiver; end (3) either an
Ediphcrne or a Rieber Sound Recordsr. In all, about 150 hours of flight in-
struction were recordsd.

An =nslyeis wab made of the records of 42 hours of dual instruction by
four flight instructors, each of whom tralned one atudent through to his
first solo flight. From written trenscriptions of thess recordings, tebu-
lations were mede of all terms used by iustructore which wers unfemillar
to the lay reader, The terms aud phracss wers then grouped with refersace
to particular aspects of flying, and summsrizad with reference to the total
number of times they wers used by each of tha four instructors.

It was found that;

1. In the course of 42 hours of dual instruction, the four instructors
used approximately 436 terms and phrzses which wers not familizr to the layman,

2. They employed 160G, 247, 240, and 244 different terms, respectively.

3. Of the {96 %erms end phrasss, 223 wers ussd by only one instructor;
70 were used by all four instructors; end 172 wore used only a2 single time-
by ovly cne of the instructors.

4. The extent to shich instructors' vocabularies vary 1s illustrazad

by the fact that 40 diffzrent terms snd phreses were uszed for turna; 23 for
banka and rella: 19 for *reducin - nowerds 14 for 8incraasing power®; ete.

5. These four instructors seemed to train the student primeriiy im
terms of control movements and pressures rather than in terms of getting
the cesired response from the plsne.

A supplementary analysis of theae data was made in regard to those
terms which were used 30 or more times during the 42 hours of flight in-~
struction, l.e., in regard to those terms which appesred to be useful in
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approxima’ :ly 75% of the lesson hours, The number of instructors using
each of t! 182 terms and the frequency of its use were snelyzed.

It w 3 found thaty

1. a the course of 42 hours of instruction a ®nuclear vocsbu-
ary" of 63 words having a total freguency of use of 7,939 wss
mployed by the four instructora.

2s 'hies "uclear voeabulary® stands in a ratioc of 1 to 7 agalnst
the total or Moccasionel veocebulary"™ and accounts for 78% of the
total frequency with which all terms and phrases were uged.

3. The ratio of average uge in the ®nuclear" es againat the
Roccapional® vocabulary was found to be 25 to 1.

4. The "nuclear wocezbulary® of 63 words waa not idesl as & basic
vocabulary for primary flight instruction because not ell of
the instructors used all of the terma, and meny of the phrases
and terms were approximate synonyms.

5., The total or "occasional vocabulary® is fer too lerge, shows
too lerge & variability in usage, end contains too high & per-
centage of approximate synonyms to be highly efficlient for in-
structional purpoges. )

It must be kept in mind that thege findings are based on ths pre-
8olo duel instruction of four instructors preparing four students for solo.
This limited sampling of instructors does not permit conclusions concerning
elther the generalliiy of the findings or the goodness of the flight instrue-
tlon practices reflected in the analyses.
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IRLLLU S VNARTLAIN
A STUEY OF WORDS ALD rARK3
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In splite of itg relatively bulisf history, aviation, like =11 ather spa-
cinlized fieldn; has developsd » specialized vossbulary that must be learned
Ty anyone who exprols to make progress in the fleld. This specialized vo-
cabulary consicta primarlly of tecknical tsrms related to the sciences of
sgredynamics, meleorclogy; sud nevigation, but it also includes many common
worda and phrapes %2 which apsclal meanings have becn sttached by aviators,
The terms falling In this latisr eebegory might well be called %airpeort jar-
goa.® Thzy include £ll of tha colorful pirzres which heve a very definite
neaning for the pilot or machanie.

In times of poece when the tralnass covld tske a1l ths time necessary to
learn te fly, tho difficuliy in lsarning the pilet®s language did not consti-
tate s real prublem, During wer times, however. the spsed snd efficlency
with which avliution persomnal is treinad tecomes a ecritical factor. Many of
the sources of inefficiency must be sliminated snd the disturting fectors in
learning to fly minimised, ®Airport Jarzou® is cne of these factore.

Presented in this papor wre the resulis of one of the early studics of
the vocabulery uped in aviation tradring. For rossone indicated above, and
algo becsuse of souplaints made by studonts 2bcut the diffieculty of under-
stending what their flight Anstructors wanted them to do, it was felt that
& detailed study of the aciual words and phresss usasd by instruciore would
be a contribution toverd the eveniual irprovarent of instructismal effieiency.

The study is confirned tc the firs® 10 hovrs of dual Instruction, ia vwiew
of gvidsnce thut most lerms are introduced durimg this perlod. The procedurss
hore employed, hewarer, might well prove of value in studies at ail stages of
training.

THF PROGLEY

The purposa of this study wes to eralyze the vocabulariles of four in-
gtructors, each of whom kept cme sitoudent throughout the firat ten hours of
dual ingtructipn, While the iavestigaiion wes limited 1a scopa, 1t servsd
to indicate the probable outcoues of a more detalled study and to stardardiss
& method of investigating filght instrustion.

APPARATUS

The method of recording conversatisrs during dusl instrucition coneisted
of transmitting all instructor-student comversations to the groynd via short-
wave redio and then recording the conversations for further analysis.
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The apparstusl consisted of three units: (1) a combination electrical
interphone and high-frequency, low-power transmitter; (2) a staendard emateur
communications receiver; and (3) a sound recorder.

l. Transmission.

The intserphone-transmitter unit? consists of a crystal-controlled battery-
powered radio transmitter operating om a2 frequency of 31,140 kilocycles,3

1 The methods used in this study have been found to be somewhat elaborate
for extensive use in the field. A more recent development, the Magnetic Wire
Recorder, would greatly simplify this method of studying instiructional prac-
tices. Thie recorder was developed by the Armour Research Foundation of Chi-
cago. It records magnetically on a stsel wire .004 of an inch in diameter.
Two hours of conversation may be recorded on & single pound of wire (approxi-
mately five miles). The conversations recorded on this instrument may be re-
played on the same machine or they may be dubbad off onto other permanent re-
cording devices and tramgcoribad. The wire on the Magnetic Recorder may then
be cleared {demagnetized) and used over for & new recording. Since there is
no mechenical contect between the recording head and the recording medium,
the apparatus will record or play buck undsr any conditions of vibrationm or
varying "G" load unless these are 20 excessive as to damage the apparatus me-
chenically. In cooperation with the suthor, the Armour Research Foundetion
developed a gpscial aircraft model of the Magnetic Wire Recorder. This model
is about 7 x 9 x 14 inches and weighs ebout 12 pounds. The case contains a
two-wey electrical interphons plus the recording portion only of the Armour
Recorder Unit. Continuous and discrete recording up to one hour in length
cen be made on the unlt, but if it 1s desired to rewind the wire, repley the
recording, or %eleer®™ the wire, the stundard AC model must be used.

2 This unit was especlally designed by the writer in conjunction with Nr.
M. P. Mims of the Mims Radio Company, Texarkenra, U.8.A.

3 Originelly it had been hopad to license the trensmitter on one of the
high-frequency channels assigned to flying-school services, but the Federal
Communications Commission indieated that this service covered only transmit-
ters on the ground and not those in airplanes. 8Since continuous operatiocn

of the transmitter was planned, 1t was out of the question to use either 3105
or 6210 k.c., freguencies reserved for itinmersnt fliera. Finally permission

was secured from the F.C.C. to license the transmitter es an experimental port-
able mobile station using the call letters WOXCF. A number of different fre-
quencles are availsble for experimental investigation, and since it was not
yot certein what frequency was most suitable for purposes of the experiment
permission was secured to operste-on either 3492.5 ar 31,140 k.c. Although
the lower frequency wes preferable from the stendpoint of transmitter design
end the lack of ignition interference in reception, it had the dlsadvantage
of requiring a relstively long antenna (about 75 feet for one-quarter weve)
which would necessitute elther a tralling or a reel antenna on the ship and
would not afford satisfectory transmission while the ship was on the ground.
A loaded zntenna from cabin to fin can be mude to radiale on low frequencies
but 18 very inefficiant. Becruse of the relatively low power available in
the transmitter, this arrdngement was.not considered advisable. Since a
querter-wave antenna on the higher frequency is only alightly over seven fest
in length snd & full half-wave antenna only 15 feet, it was declded to uss
the higher frequency chennel, N .



medulated by eivhar e e suehords wo san dindew i’ d mierophons,; bolk af whieh
are continusugly conmectued 1) the travaaitier. 4 portion of the audio out-
put of the modulator usit is fed through condensars to two phone jacks per-
mitting the instructor or the svudent, or bLoth, to hsar enything spoker into
aither microphone at the some time the couvaraation is being recorded on the
ground., The powsr Input to the final tube of the transmitter is about eight-
tenthe watt and the power cutput shout one-half watt, The setisfactory oper-
ating renge of the transmitter in the plane iz about 5 milesa. Readsable slg-
nals are recelved up to 10 mjlez. {Because of a somewhat noisy receiving
location, no atteampts were made In the present study to record at dlstances
greater then five mlles.)

The moat satisfectory transuitting antsmma on the plane proved to ba
alpo the slimpiest. After several differeal types of antenna and locations
were iried, i% was discoversd ihat an ordinary euto-whip-type antenna mounted
directly alongside the bagyags compartment snd extending vertlcally up
through the cabin gave all-arcuud satisfaciory results.

Ordinary close-~tulkling wicrophonss wera used, supported from the head-
pnone band by a light pieco of sluminum tubing. The unit, compleie with bat-
teries, tubes, headphones, and nicrophones, weighg 19% pounds. It is there-.
fore within the limite of the beggage-carrying capacity of a1l cubs snd cen
be convenienily mounted in ihe baggage compariment of the cub trainer.

<. Heesiving,

The receiver =as locuted in the sacond-floor room of the Administration
Bullding of the Purdue University Alrport. Ths recelving antenns was & half-
wave doublet pleced as nigh in the air as possible, half of it vertical and
the cther hslr horizonisl in order to recelve both vertlcally and horizoa-
tally polarirzed radiation from the plane in aay position. This errangenent
resulted in & remarkably satisfaciory receptlon regardlesz of the directiun,
altitude, cor ettitude of the ship, In the present arrangement one *dead
spot® was discovered, i.e., vne critical angle of the plane with respect tc
the recelving sntenna where there wes a marked fade in the signal strength.
This angls, however, wap very small end it was rere that ss much as one word
of the conversations was missed a3 the plane pessed through this angle.

3. QBecording.

The recorder was alsc located on the second-floor reom of the Airport
Administration Building. The type of recorder used wass a function of the
uses tc be made of the observations. A4t times the primary interest was in
making s typed transcript of the observations for further analysis end for
this purpose it was found satisfuctory to record directly on an ordinary
Ediphone eccoustically fed by plescing the mouthplece in front of e loud
speaker. Where the recordings were to be played back for demonstration
use, & higher-fidelity recording was desired, For this latter purpose the
Rieber Reference Recorder4 which makes a continuoua record.ocme hour long
on & l2-inch disk was found to be satisfactory. Typewritten tramseriptions
could also be made from these recordings.

4 .
The Rieber Recorder 1s a portable recording instrument, manufactured
Ly Frank Rieber, Inc., Los &ngeles, Califorria,

3 A sample of these typewritien transcripts is pressnted im Appendix B
to this repart.
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Practicebility of the Metnod.

Tnis technique is one of the firat to bte used in observation of actual
flight inatruction, and, on the whole, it proved & remarkably satisfactory
method. In spite of its seeming cumbersomensss, instructors and trainees
soon became accustomed to the headgear, and the adejuascy of the intercommu-
nication gystem was such thut they were glad to wear the headgear during the
instructicnal period. Although aware of the fact thet their coaversations
were belng "broadcast" and recorded all instructors and students seemed
quickly to forget it and to talk as nsturally as if they had really been
"alone® in the plene. (Becazuse oi the high frequency used for the radio
transmissions, the signel was not receivable on home short-wave recelvers.
Hence, no attempt was made itc restrict the vocsbulary used by either the
instructor or the studentl)

As was expected, considereble difficulty was encountered in sliminat-
ing engine nolize sufficiently to make speech understendasble. Although this
problam was not solved with complete satisfaction, it was met in part by
introducing an electrical filter into the esudic portion of the transmitter,
which served to eliminate to a very large extent the low frequencies of the
engine noise.>

One very reel) limltation of this iteschnique will be immedlately apper-
ent to all flight instructors: It does not permit the observatlon of hand
gignals which some instructors find so useful. This limitation waa naot
crucisl in the present study eaa all instruction took place in e light two-
place tandem cebin plane and the instructors were accustomed to using “"loa-
port" spesking tubes ratier than hend signela. Ideally & sound motion-pis-
ture record of ell ingtructer bebavior -« speech, frciel expression, end
bedily movements -~ would be desirsble, but the size and weight of such re-
cording equlipment, togeiher with the necessity of heving an operator pres-
ent, makes such a record impractical, fer the present at least.

TREATMENT OF DATA

Approximately 150 hours of instruction were recorded with the apper-
atus described above. This report, however, is based on the esnalysis of
42 hours of dual instruction by four flight instructors identifled simply
as instructor A&, B, C, and D, respectively. Each of these instructed ons
student through to his first solo flight. The actual instructional time
varied only from 10 hours for the best, to 115 hours for the poorsst student.

It is possible to maxe meny different kinds of analyses of the typed
transcripts of such recordings. This report, however, is cecnfined to the
study of what may be called the specialized terminology of dusl-flight in-
struction. Since & complete word count of all words and phrases sppearing
in the 42 hours of transcriptlon would have been extremely expensive as
well ag of dublious velue, an sttempt was made to identifv those words and
phrases which might be considersd unique to flight instruction. To this

é

e

In related investipations of air-to-ground recording, contact-type car-
bon microphones wer: ussd which &sre Insenaitive to alrborne noises but re-
apend te ths volca Lihae 'soad apninet the cheele or chin, Tn this study,
howewer, ths plans  por~ sooipeedt w1tn wuffMlere 30 thet no such preceuiiohs
Wel't Necessary- )



end & graduate student, inteliigent bui untrained ln aviation, was asked to
read ovach of the transcripts and to underline emch word or phrase appearing
in the transcription which was not clearly meaningful to him es a lay reader.
Instructions to this resder were to underlina not only the technical terms
unknown to him but alee ordinary worée used in a speclal sense or with un-
ugual connotations as a part of the fiight instruction.

"ne resulting list conaistec of 496 different words and phrases con-
sidered by this intelligent lay reader to need explanation or clarification,
Using this list a® a master list, each of the transeripts was then re-read
and a telly made sach time each of these terms was used by one or more of -
the four instructors. Following this frequency count, the words and phrases
were grouped together in relation to the particular maneuver or aspect
of flying with which they were concerned, e.g., stells, spins, paris of
the plane, teke-offs, etc. (A tabulatlion of these groupings appesrs in the

Appendix to this paper.)?

RESULTS ARD DISCUSSICN

in Table I 13 presented s sumsry of the frequenciss with which the four
instructors used various general zategories of words during the 10 hours of
dual instruction, e.g., 12 words or phrases were used in reference to glldes;
all four of the inatructors used 3 of these terma; asix of the terms were pe-
culiar to individuel instructors and not used by the others; ingtructor A
used 5 different terms for glides, instructer B used 8, instructor G, 5,and
instructor D, 7. The tabulations of the individual terms or phrases used
within each of these cetegories are presented in Appendix 4 et the end of
this paper.

An exsminetion of Table I and the sppended tebulations of the individ.
ual terms or phrases within each o¢f the categories reveals that:

1. Four flight instructors used 496 different technical terms end
phrases in the pre-solo dual instructlon of four at:dents.

2. Only one-seventh of the terms, mctuelly 70 of 496 terms, were
uged by &all four instructors.

3. Over half, actually 283 of the 496 torms, were used by only
one of the four instructors. Such terms comstitute s asort of
"private language™ of en individuel instructer. :

4. Approximately one-third, actually 172 of the terms, were used
only once by only one instructor. Such terms are thus not
only "private® but also "rare® in the speech of the imstructor
using them.

5. Instructors A, B, C, and D used 160; 247, 240, and 24i different
terms, respectively. Instructor A talked in genmeral much lese
than the other three instructors, used s smeller totel nusbsr of
different terms. Appereatly, however, the average student with
the average instructor may expect to learn (or to hear) et least
200 new words or phrases during the first ten hours of instruction’

7 Only the materiel spoken by ‘the instructor has been subjected to enal-
yeis in thia report. Terme and phrases used by the students in asking ques-
tions or replying to questions are not included in this study.
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TABLE I

SUMMARY TABLE SHO YING VARTABILITY
OF VOCABULARY USED BY 4 FLIGET INsSTHUCTORS IN 10 HOURS OF DUAL INSTRUCTION

No. of

General No. of Terms No. of Torms No. of Different
. Category® Terme in  ysed by All 4 Used by Only Terms in Each Cate-
: Cetegory  Tnstructors 1 Instructer gory by Inatructor
4 38 ¢ B
{1) Aerodynamics 14 i 10 G 3 3 b
{2) Bank and Roll 23 £ 12 4 17 9 g
(8) Glides iz 3 8 5 8 § 7
(¢) Parts of Plane 15 Q 11 1. 4 3 10
{5) Speed E P 4 § 3 8 5
{8) Approsachss. 7 0 4 1 & 2 6
{7) Take-offs 11 1 8 1 6 3 7
{8) ¥ind 13 5 5 & 7 9 8
(9} Level Flight 11 2 2 3 9 7T 4
(10) Climb 9 1 2 2 8 5 5§
(31) Landings 23 4 11 ¥ 1B s 12
(12) Turpe 40 7 C 21 16 21 22 27
{13) Mush (et al.) 13 2 8 6 68 6 3
{14) Stalls g 2 4 6 3 4 8
{15) Spims 13 0 10 2 3 9 4
{18) 4ir Conditlion 18 0 12 4 8 5 4
{317) Dives 6 1 4 1 5 P 2
(18) Affective Teruws 2 1 a 2 1 2 2
{19) Command 39 7 <1 6 25 25 16
{20) Maneuvers 18 5 8 5 6 9 16
(21} Taxiing 5 1 3 1 2 2 a4
(22) Airport Jargon 33 5 24 12 13 14 20
(23) Controls (General) 16 A 11 7 8 6 8
(24) Pressure 19 4 9 4 11 12 8
(25) Controle (Stobilizer) T pd 4 3 4 3 4
{26) Rudder 20 5 13 7 2 14 7
{27) Stlek 16 1 1 5 6 8 7
{28) Motor end (oeration 11 ) 8 1 9 2 4
{29) Notor Accessories & Furis 31 0 B 6 4 8 2
(%0} Switch 1% 1 7 1 8 5 8
{®1L) Throttle & Throtile
justment 13 8 3 6 4 4
{3} Iacresalng Pcwer x4 i 2 5 7 7 5
{3#3) Deoreasing Power 18 A SAE y 5 .5
4986 i 283 160 247 240 244

# Fumhers lu parenthoses

refayr to feble puzb w3 sn Appendix A.
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The wide verittion in instructors! usage of terms is ;ndicated
by the occurrence of 14 different expressions to direct a student .
"to increuse power® and 19 different expreasions "to reduce power.®

Students were instructed to execute 10°, 159, 20°, 300, 359, 45°,
509, 60°, constant, medium, normal, shullow, steep, and vertical
"banks."é .

Similarly, students were asked to make 33 different types of turnss
air, complete, downwind, full, climbing, meximum ¢limbing, normal
climbing, steep elimbing, right climbing, gliding, hairpin, helf,
left, medium, normal, normal precision, normal curve, ordinary,
preclsion, right, right hand, "8", shellow, spiral, steep, steep-
banked, steep turn off-side, 20°, 300, 459, 909, 180°, end 360°.

These four instructors seem to teach students primarily in terms
of control movements and prossures rather than in terms of get-
ting the desired response from the plene. Thus, in turns, &
student is usually told to "hold back pressure® rather than to
®hold the nose up on tne horizon," and in landings to "pull the
atick back® rather than to "get the tail down."

Recent emphasis on the use of control pressure rather than con-
trol movements is reflected in a total of 18 different "pressure
expressiona," but the frequency count shows that such expressions
were used only about one-fourth as often as direct commands to
move the controls themaelves.

Students sometimes experience difficulty in understanding what an
ingtructor meens by a given expresslon. It is, however, perhaps
fortunate' that they are unable to execute the instructions liter-
elly: e.g., "pull the throttle off," Yroll the stick and rudder,®
co off on a wing," "kick your throtile,® and "kick out motor."

foregoing analysis immedistely raises several other questions of
in such an enslysis of the fliight instructort!s vocabulary:®

In spite of the wide veriety of terms which imstructors in primary .
training tend to use, is there a relatively small "nuclesr vocabu-
lary® wnich bears the burden of instruction?

What is the ratic between ihe number of terms in such a basic or
"nuclear vocabulury" and the number in the totel or "oceusionsl
vocabulery®?

What is the ratio im use of thiese main groups of terms and phrases?

8 (ne

wonders how accurately the instructors themselves could have followed

all instruetionst

9

Thege questions, as well as the following enalysis and discuspion, were

formulated by Dr. Welter R. Miles, and do not necessarily reflect the inter-
pretations of the author. .

S T é&“’i
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In Table II the tabulations necessary to ansvwer the above questions
are presented. The terms uased 30 or more times by the four instructors
during the 42 hours of instrugtion were selected for study. In the first
column is given the table number (see Appendix A) from which the term has
been taken; the second column lists the name of the particular term or
phrase; the third, the frequency of use by the four instructors; and the
fourth {last) column indicates the imstructors or instructor using the
term. The frequency of 30 was arbitrarily chosen becsuse in 42 hours
of instruction, 30 sppearences of & given word or phrase would indicate
the usefulness of tnis particular term in epproximately 75% of the lesson
houra,

It will be noted that 63 of the total of 496 terms meet thia criterion.
This is only about 12.7%, or a ratio of 1 to 7. This might be said to
indicate that the ratio of Moccasional® words to those that are highly ne-
cessary and eriticul for the instruction of primary studemts is much too
high for best economy and efficiency in primary instruction where smooth
and rapid learning is the objective to be obtained.

It must be reallized, however, that flying instruction must emphasise
certaln general categories of terms much more than others. It will be
noted that the 63 terms which meet the criterion frequency of 30 are
drewn from only 24 of the 33 tables presented in Appendix A. It is obvious
that terms concerned with landing, turning, and verious commands {Table 19)
will need to be repeated more often than terms having to do with eserodynam-
ics or parts of the plane.l0 The term "stick," however, is one notable
exception to this statement (Teble 27). It will be also noted that this
is the most frequently used term of those enalyzed. Perhaps this is by
reason of the fact thut there is no synonym for it; it is short snd dis-
tinctive and instructors feel nc need for varying it.

When the frequencies of 8l terms for all instructors are totmlled
for the 33 tezbles in Appenaix 4, it is found that & totsd of 10,132 terms
znd phrases appeared in the transeribed copy from the 4z hours of flight
instruction. The frequency of use of the 63 words {Table II) accounts for
a total of 7,939, ar 78% of this grund totsl, These 63 words and phrases
are therefore used on the averege of 126 times upiece, whereas, the remain-
ing 433 words were used on the asverage, only 5 times upiece.

Further enslysis of these date, however, suggests that this 63-word
¥nucleuar vocabulary® is not ideal within itself. For instence: only
40 of these terms were used by &ll 4 of the inatructors; 13 more were
used by only 3 instructors; 8 terms by only 2; snd 2 of the terms by
only 1 instructor. This clearly indicdamtes a degree of vuriubility between

'

10 These charscteristics may or may not be true of other samples of in-
struction. These figures indicate that therc is & amall "nuclear vocabu-
lary" which bears the bhurden of ore-solo dual instruction.
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sAppendix A)

(91
L0}
(10}
{10}
(11}
{11}
(11}
1)

'
R11)

131}
(12’
Vi)
(12)
(12)
{12}

{12}
{13}
{14}
115}
(18)
13) .
{19)
(19}
(19)
(193
(19}
{19)
{19}
(19)
{20)
(1)
(22)

giide
normal giltds
gliding
flying epeed
teke-of?
taking off
down wind
Intg the wivug
level flight
gtraight {(fiing or flight}
(keey 1t) zltrnighi
alimb
normal climb
climbing
lunding
Jand
forced landingy
levels off
leveling off
level sut
turns
turning
turn (command}
climbing turn
left tumm
Y turn
1802 turn
sattie(ivug}
stall {s}
gpin (8)
tense
check
fellow through
{keep) nose up
{keep) nose streight
recover [ed)
steeper
straighten out ship
{keep ship} straight
streight ahead
slip
taxiing
attitude

AVLYITUZL Tdlis O SIRADED U0 D 0N MORE TR

¢ Juauey TasEirueh
seBe the fsre or
290 Eal
234 all
53 el
ie3 B,G
55 sll
32 all
i B,
57 a1l
115 Bl
ga all
34 A,B,%
124 D
205 all
L3 B.C,D
20 B.,C
325 all
209 ell
57 ell
131 all
23 B.C
65 A,B,C
358 all
79 AR
540 all
64, 4,B,C
3 4,C,0
123 B,C,D
&8 B,C,D
158 all
121 all
85 4,C,D
a3 A,C.T
111 all
65 all
127 A,B,BD
36 A,B,D
107 all
165 all
57 all
129 e
200 sll
30 all
231 all
171 all
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TABLE IT {Continued)

(22; arif 44 all

(22 pPylon 133 all
(22) swing 33 A,B
(23) controls 111 sll
{23) peutral position 31 all
(24) pressure 147 sll
(24) back{ward) pressure 211 all
(25) stebilizer 48 all
{26) ’ rudder 321 all
{26) rudder pedals 41 ' 81l
{26) right rudder 8 all
(26} left rudder 35 all
{27) alleron 68 A,C,D
{27) atick 654, _all
{31) throttle 134 all
(31) R.P.M. 34 B,C,D
(33) cat motor 56 all
(33) cut motor back 30 B.C
(33) cloge throttle L3 ¢,D

Total No, terms Total frequency

meeting criterion = 65 of 63 terms = 7,939

Total Ro. terme in Total frequency '

42 hours instruction = 496 of 495 terms s 10,132

the vocabuleries of the 4 different inmstructors, which, in the interest of
good instructional techniques, it is desireble to reduce. It will be further
noted that some of the terms in the "mizleer vocabulary®™ sre approximets
synonyme. It might be hypothesized that this feature alpo would cut down

on the efficiency of the imstruction.

This same sort of reaszcning might be applied to the "occmsional vocabu-
lary" as well aa the "nuclear.? The "occasional vocabulary® itself is too
large and containsg too high s percentage of approximate synonyms to be highly
efficlent for instructiomnal purposes. The “occasionsl® slso has a very high
degree of wariability among the imstructers.

The ratio for average uss in the "nuclear vecabulary" as against the
fogcasional® is 25 to 1. This tremendous ratio seems out of line with eny
gool instructional technlgue. To get over a technical term or phrase and
huve it stick and be meaningful to the trainee, it probebly should bs re-
peated in the course of instruction more than 5 times.



APPENDIE A

Prosented on the following
pages ars the frequenciea of sach
term or phrese used by the four
Instructors during 4€ hours of
dual instruction (epprorimatsly 10
hours for each instructor).

The words and phirazas are
groupad inin gensersli categoriles ac-<
cordling to the aspect of flying te
which they were applied.



TADLE 1

FREQUEACY TABLE JF AFRODIFAMIC TERMS AND . PHRASES

Torm or Tlrace ¥requeney For Frequency For
" Each Instrictor All Tostructors
A 3 £ D
angls of sttsck 7 7
center of graviyy 4 4
centrifugel force 1 1
drag 3 1 4
drag on wings 1 1
lag L i
leading edge 1 1
iy ik 1 A3 2 15
Joading the ship 1 i
loading the wings 1 1
propsller work i 2 3
strain on wings 1 1
streamline i 1
torque 2. .. .8, 8.
Total G I 55
Yo, Terma Usdd g 2 3 g
Bumber of texus v Lhe cutepory 14
Muzber of terus uesd Dy 211 Four Jasitructors i)
Mugber of terms uesd by raly one insiyunctor 10




TARLE £

FREQUENCY TABLE OF TETRS AND PURASES I0A BANK AUD ROLL

Term oy Phrase Fraqueney ¥or Fragquency Yor
. Zash Tostyuctor AL Tngtructors
‘A B & p
bank i3 108 3% 9 £90
banking 3 3
10° bsnk 5 5
159 bank 1 1
200 bank & 3
309 bank 19 2 21
359 bank 3 1
459 bank 4 8 g
50° benk 3 1 2
80¢ bank 2 4 6
consiant bank 1 1
rodium bank 1 1
normal bank B 2 n
over bank 1 1
shallow bank £ 12 2 12 28
stecp bank & 5 10
vertisal bhank 1 1
roll e 1l 1 4
roll in 3 4 T
roll it nack L 3 4
roll it out 7 7
roll itke bank 2 A
slow roll o 1 -1
Toial Ay W8 ¥7 130 413
No. Terms Uszed 4 17 9 9
Bunmber of terme in itho category 23
Number of terms vsed by all four instructors 2

Humbor of terms used by only one isstivetor 12
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TABLE 3
FREQUERCY TABLE OF TERMS AND PHRASKS FOR GLIDES

Term or Phrace Fraguency For Froquency For
Esch Instructor All Instructors

A B (] y

L]

glide 5,6 9 26 45 134
normal glide 7T 1Ll 2 14 53
gliding 38 15 103
coast 1l 1l
gliding angle 3 12 3 18
normel gliding engle 1 1
break({ing) glide 1 3 i1 é 21
break (it) up (glLida) z 3
flatten ocut 2 2
gliding distence 1 3
gliding speed 2 1 i
nosing dgwdn 67 127 W% A 3
Bo. Terms Used 5 g 5 7

Number of terms ia the categsry ' 12
Number of terms used by &1l four instructors 3
Number of terns used by only ose instructor 6



TABLE 4

FREQUEMNCY TABLE OF TERMS AND PHRASES FOR PARTS OF PLANE

Term or Phrage Frequency Por Frequenoy For
Fach Instructer A1l Instructors
A B ¢ B
belt (pafety) 1 2 3
brakes 1 l
control cebles l 1
elevators 1 H 3
flippers 1 1l 2
fuselage 1 1
hood 1 1
keel surface 1 1
pasegenger 1l 1
propellor g 1l 4
shock cords 3 2
tail skid 1 h i
tull wheal ] 5.
vertical fin 1l 1
windshield T S A
Total i) L] 4 18 {9
No, Terms Used 1 4 g 1
Number of terms in the category 15
Nunmber of terms wsed by &1l four instructors 0

Rumher of terms used by ocnly one instructor 11
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TABLE 5

FREQUENCY TABLL OF TERMS AND PHRASES FOR SPEED

Tera or Phraese Frequeney For Frequency For
Each Instructor AL} Instructors
4 B ¢ I

air spoed 8 35 4 i1

air speed indiostcr 2 &

constaent spsed 2 4

cruising speed g 13 7 4]

flying speed i W 17 1 58

forward speed - 5 [

ground speed 3 4 3 % 1?

lanuing speed 4 4

atalling speed o . 1 .3 L4

Totel | 33 3 27 129

Ea. Terms Used & 3 g &

Nusber of terms i1 the cutegory G

Number of terms used by all four inmstructors 2

Husber of teils unsd by only one inztruetor &



THaLL B

FREQUENCY TABLE QF mineds ANN PRHAZES #OH APFSLOUOHEE

Term or Phrass ¥ramensy Yor rregusncy For
Jagh Jpasvieter 211, Ingtructors

approack 3 1 1 2%

900 side approzoch L 17

180° approach P 1 ] , 10

"prolonged 1807 1 3.

180% side Wpprouch 18 1 13

domwind spproach i 1

norsal epproach I W e
Totel 5 3% 1L 2% 76

Ho. Terms Used 3 8 2 &

Number of leras irn ths caisgory
Nusher of terms used vy all four lustructors
R.aver of terms used by ounly ons luctruetor

we O~
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TABLE 7

FREQUENCY TABLE OF TERMS AND PHRASES FOR TAXE-OFFS

Term or Phrsaes Frequengy For Frequency For
Each Instructor ALl Instructors
A B & 2

take-off 53 72 90 127 342

taking off 36 6 L2

cross-wind take-off 1 1

taka-off path 1 1

take~off position 3 3

break ground 1 1l

1ift (1t off)

(off ground) 7 7
rcll off the ground 1 1
pulled off 1l 1 2
stall it off 1l 1l
stall out 1 d

Total 53 120 97 132 402
No, Terms Used 1 6 3 6
Bumber of terms in the category i1
Number of terms used by all four Instructors 1
Number cf terms used by only one inatructor 8
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TABLE 8

FREGQUENCY TABLE OF TERMS AND PHRASES FOR WIKD

Term or Phrase Frequency For Frecquency For
Each Instructor A1l Tnstructees
A B 5§ B

wind direction 4 1 3 4 12
cross wind 5 5 4 5 19
across wind 1 b
croagways with

(to) wind 1 1 2
down wind g 1 g 13 57
upwind 2 i 3
upward wind side 1 i
into the wind 8 49 29 29 115
windwerd side 1 1 2
teillwind 1 1
wind indicator 3 b FA
wind sock ) 1
velocity [ U 1

Total 2600 78 60 55 219

no. Terme Used 5 7 9 8
Number of terms in the category 13
Rumber of terms used by &ll four instructors 5

Rumber of terms used by only one inglructer 5
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TABLE 9

FREGUERCY T:BLE OF TERKS ARD PHRASES FOR LEVEL FLIGHT

Term or Phracs

straight and
level flight
stralgiht and lavael
leval flight
level [lying posl-
tien
flying level
flying position
normal fiight
straignt (flying
or Tlight)

{keep it} gtraisht

lectorai level

level point
Total

No. Tezws [yas

Numxbar of

Humher 7

ieras Lo i
Number of ftervus v -2 7
Lorwd ciod

Loy

Frequency For

Fach Instructor

i

L& B £ D
9 e 3
2 9 A 2
1 57 2 18
k4
5 &
i)
3 3
z it 21
129
2
% Yod 45 18
3 G 7 4

e Eegnry
mLE Tomw e

Iastm
sty oon Anabras

4.
b
L
e

ar

Fraquency For

All Imstructors

T3



TARLE 10

FREQUENCY TABLE OF TER4S AND PHRASES FOR CLIMBS

Term or Phrase Frequency For

Fech Inctruclor

A B ¢
climb 35 23 62
normal climb 17 16
climba 2 1l
c¢linting 50 30
shellow ciimb 1l
steep climb 1 7 1
climblng angle 13
normel elimbing angle
normal climbing po--
sition — A
Total 3% 11, 110
Ko, Terms Used 2 8 5

Number of terma in the category

D

85
10

2
3
-
99

5

Number ¢f terms used by =11 four instructors
Number of terms used by only one instructor

Frequency For

Al)l Inmstructors

205

359

N =0



TABLE 11

FREQUENCY TABLE OF TERMS AND PHRASES FOR LANDINGS

Term or Phrase

Frequshecy For
Fach Inetructo

4 B ¢ D
landing 30 133 62 100
lund 84 7 36 82
accuracy landing 1
coms ln short 1
cross wind landiag i 1
float 4
fly into the ground 1 A
forced lendings h 18 11 27
kite 2
lending positicn 1 1
levels off R¥A 11 49 57
leveling off 33 2
lsvel out 62 2 1
normal landing 5
nosing over 1l
overshoot lending 1
rmn it in 2
shoot a landing 6
steps in landing 1
three point landing 1 3 1
thres point contect i
Totel 193 215 164 =287
No. Terms Used 7 13 g 12

Number of terms in the category

Number of terms used by all four imstructors
Number of terms used by only one inztructer

Frequency For

411 Inetructorg

325

11

=0

&1
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TABLE 12

FREQUENCY TABLF OF TERMS AND PHRASES FOR TURHS

Term or Phrase Frequenoy For Fraquenay For ~
Each Instructor 411 Instructors
4 B oD
tuns 43 T 95 137 358
turning 66" 13 ' 70
turned 3 3
turn (command) 16 71 116 157 540
tum around 3 3
ture in 2 2
turn left 4 4
air turn 1l 1l
complete turn S 1l 3
dowriwind turm 1 i |
full turn 1 Y
olizbing tura 1 8 3 z4 84
maximm elimbing turm 3 3
normal climbing turn 3 3
steep climbing turm 1 1
right olimbing tvrn 1 l &
gliding turn 1 13 10 24
hairpin turn 3 3
half turn 1 1
left turm 9 i8 6 33
medium turm 2 2
normal turm B 12 17
normal precision turm 1 1l
normal cuive 1 1
oydinary turn 1 1
precision turn 5 5
right hand turn 1 1 &
right turm 9 4 5 1 19
S turns 8 8 4 3 4l
ahallow turn 1 5 ) 2 10
spiral 1 1
stesp turn 2 7 10 9 £8
ateep banked turn 1 1
steep turn off slde h 1
20° turm 2 2
20° turn 1 1
46° turn ' 2 2 4
aQ% turn 112 8 & 123
180° turn 62 P 4 88
360° turn 3 1 4
Totel 2V6 443 330 262 1441
No., Taxmms Uscd D €2 g2 27
Humber of tsema in the categoey £0
Nunber of terwe weed by 21l fouy lastwuctors ?
Hutivor of veacg vosd by oevly Lo Lustoeatar Zn



TABLE 15

FREQUENCY TABLE GF TER¥S AND PHRASES VOR MUSH (st el.)

Texm or Phrass Freguenay for Fresqueney For
— Fanb Inptivetor AL Instructorp
& B & F
mmeh 1 1 2 3 7
sushing i 1
settle(ing) 56 T2 2 &8 158
settls ip i 1
gink 11 i1
wmllsw 3 3
drop in {ianding) 2 4 1 7
falls in {landing) 10 1 1
stall in 1 1
falls off (lending) 3 3
mushy econtvols 1l
eloppy controls _8

o Blaw

Totsl 80 8% 32 205
Ho. Terme Ussd 8 6 3
Number of terms in the category 13
Nunber of terms used by all four instructore 2
Number of terme uesad by only cne instructor é



TH3LE 314

FREQUGNCY TARLE OF TERMS AND PHRASES FoR STALLS

Texm or Fhyane Fregoacay Tur Fregquengy Mnr
— o Jaga Toptrushow A} Toetruekors

Vs

atall (s) 2. 15 4y R 121
SHaull meneayer i L
siallingpoint i 2 g
falling stall X i
fnll stall] 3 s
norsal stall * p
power siall L - ’ Z 13
powsr-nll 3ball . 7 4 a
gtallad I )
Peiol v 3d TER AT b
Ho. Teras ned 3 % 4 2
Hueber of berss In tiw acleroay g
Fusber of teone woel by 43 Ffeean fnstooetory X
Busmicsy of 4erms vend 50 onls one Sritaboier &



TARLE 15

FREQUENCY TLULLY. OY TERMS A¥D PAPASES FOR SPINS

Term or Phrase Frequanoy ¥For Frequency For
e e Zagh Insbrugtos 41). Instructors

4 B & 2

epin {a) 22 44 19
spinning 18 2
sgoldentel spin i
flat apin :
normal spin 2
one turn epin

turn end & helf spin

twe turn apin 1
drogped wing

drops off

entry to spin

falls off S -

"go off on a wing® 1

o LAt o

Total 78 2y 58 T8

= P
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PO PO md il s 2O PG RO = et TN

ot
o
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Ho. Terma Upned 2 3 9 4

Kumber of terms in the category 13
Number of terms used by all four instructors 0
Bumber of terms used oy ooiy one instructor 10



TABLE 18

FREQUENCY TABLE OF TERMS AND PHRASES FOR WEATHER AND ATR CONDITICONS

Ters or Phrass Fraequency For Freguency For
Faph Instructoyr 211 Instructors

£ B

Ha

visibility
aily current
busp
thornal 5
down currsnt 3
down draft i1
up current
up drafi
dead air
rough air
gmooth alir
unaven alr
gust
gusty
fresving

feing vp pmr b .
Toted 4 19 1

[l I
[#+]

Ind ot bk
WY A3 (A 8 0
< e B 04
bt GBS R O3 e e b

E

D! p=d P €21

<
&

Yo, Terwma Tased £ g 5 .}

OO

Numbar of terme in the srisgory
Humbar of tersme vsed by el four instructors
mumber of tares iasd by only e inetauatow

bt
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TABLE 17

FREQUENCY TABLE OF TEiMS AND PHRASES FOR DIVES

Rumber of terms used by only one inatructor

Term or Phrase Frequency For Frequency For
Each Instructor ALl Ingtructors
4 B ¢
dive (d) (ing) 4 2 5 6 17
dive it 4 2 6
noge dive 1l 1
pulled up from dive 1 1
- pull out : 1 1l
zoom 1 -1
Total 4 9 6 8 =27
No. Terms Used 1 5 2 2
Number of terms in the category 6
Number of terams used by all four instructors 1
4
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TABLE 18
FREQUERCY TABLE OF AFFECTIVE TERMS

Term or Phrase Fraquenoy For Frequency For
Ench Instructor Al} Ingtructors
4 B & D
foeel 3 8 é 8 25
tense —E 28 8 35
Totel 6 8 & 23 &8
' No. Terns Used g 1 2 2

Rumber of terms in the category
Fumber of terms uped by all four inptructora
Number of terms used by onlx ona lustruetor

QN



TARGh X2

YREQUEHCY TABLE OF TCORMMAND® TURHS AND PHRASES

Term or Phress Fragasney fox frequenay For
. Engh Iustrustor A1), Tastruoiozs
4 B € D

balance "] 10 1 &0
balanged it 1l 1
balanse ghip 2 2
gontrol spin 1 1
chack iz 47 &5 2w 111
checked . 4 4
checking 24 24
correct 2 2 13 17
follow through 8 1® 22 3 86
level (plans or winggl & 18 20
119t wing 1 1
shallow out i 1
shallow off I 12 11 24
aentralize g é z 2 18
bring nose up $ 5
bring nose up in

steps i 1
1if{ nose 2 2
pull noss i 1
drop noss 10 10
get nose down 1 1l
keep nosc down LY 1
let 1% domn % B
(keape tose leval 13 104 § 1zv
{keep) nose styalght 14 5 17 %8
Tecover(ed) 13 1 8 87 107
start recovery B 8
recoYer {from spin) 2 4
stespen ¥ 1 2 §
steapen your sngle L l
steepe~ g 45 59 4R 165
steepost 1 1l
steeply 2 3 5
shallow {er} [sat} i 5 15 21
straighisen out ship 36 13 1 7 57
{keep ship) streipght 129 129
straighten (up} g 3 B
stralghior 1 i
stealght awey 1 3 . 4
atraight shead _Ti o119 ) 7 200

Totel 258 408 300 258 1211

No. Terms Used 1 23 £8 18
Wumber of terms in the catagory 3%

Mumber of terme used by ail four instruetors Y
Humber of terms wsed by only cne instructor 21
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TABLE, 20

FREQUEHCI TABLE OF TERMS AND PHRASES FOR MANEUVERS

Tera or Phrasa

ZADSIYST
confidence mansuvar
aontrnl manguver

. alr work

Frequency For
Each Instructor

A

34

coordination exerciee

figure eights
shallow eighte
loop
half laoop
recevery (les)
precision recoveny
rectengulayr soures
presielon couvoe
slip
foreward slip
side slip (piug)
skid
S pattama

Total

No. Terme Urad

£2

14

5

B ¢
5
i
1
11318
2
3
12 2
1 4
1
9
£ B
Eg TER
3 @

Mumber 2f tevme in the satexory

Nuabar of tergs used Ly el Ffour inrbraciors
Number of terms uced by iy one iuptroator

?

[#31]

o
[

fusd N
~dfe rﬂsgid Pl i AN N D e B

equensy For
A1l Instmoctors
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TABLE 2L

FREQUENCY T2 L¥ QF TCrRMS AKD PHRASES FOR TAXTING

Term or Fhrase

G T

e

taxlicg

taxi poslilen

taxl speed

taxi atrip

roll{in taxiing)
Total

Ho. Texms Used

Froquengy For

Fumber of terms in the categoyry

Nuxber of terms used by all four instiuioctors
Number of terms used by only one imstruotor

Eaoh Instzuotor
A 2 & D
15 61 92 35
1

1 1

B

.
i5 82 "o 70
12 2 4

Feoquenoy For

ALl Ynptruptors

251

i €A

A = =
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TABLE 22
FREQUENCY TABLE OF ATRPORT JARGOR AMD RELATED QUASI-TECHNICAL TERMS
Term or Phrase Frequency For Frequency For
Each Instruotor Al Ipptructors

A B £ D

attitude 15 49 N 777
1l

8

elevation
Bansuvering space
altimetor 7
altitude-moter
angle
longitudinsl engle
nogetlive angle
(wing tip) 1
positive angle (wing
tip)
blind aspot 2
eardinal point
¢learance 1
crabbing 1l
oross sountry
orulse 1 X
" erulsing 3
cruising line 1
drag (& wing) !
drift
dust off field
flight path
glider
hanger
heading
instrument B 2. 1
line of traffic 14
parachute 4
rip cord 1
precision
ylon R M 4
Tamp
right of wzy 2
runway {a8) 5
swing & 78
traffic Land b
eolo S 2 3
Total T 1Tl 110 153

=

-+

o

v+
HH%N-Hth o

=y
I
=t = ' K
Hmb;HﬁHHthH#OMHHN#H i HHH?HHH

(o) =
en &
CHORNHR®B

Elo o

No. Terma Uasd 12 13 14 20

Husber of terme in the satsyary
Numher of terpre used by #ll Tanur instrictora
Number of torme uvued by aniy -ne lastrucisry

R @



TARLE E2

YREGUFNCY TABLE OF TERMS ANT FHRASES TOR M2E Q

Torw or Phrasae ¥Freguency For
Egob Instiructor

FHE ML CHAT AT 1 L AE e L —

A B ¢ D
controls 2 Z 32 22
coatrol (souxand) 2
doordination A 4 10
"bilind contrals 2
orossed cobitrols 5
opposite eontrols
Jam the controls
latersl control
nevtral poeition 5 11 8
over gontrol 4 1
under contirol 1
senslilve controls 2
work ccntrols 3
roll stick and
rudder 1
sensitive nose &
senpitiviiy Y . R
Tatal 4 Bl 80 50
8

ny
o

#3

bt =g f

Ho . Terums Used T 8 8

Fusber of terms in thw ostegory

Nuzber of terms used by all four insirustors

Rumber of terma used by only ore instruntor

Frequenay For
AL Tnstruotory

¥]
e )
me ﬁmeHHHMmmhwE

)
(=]
[+

(PR
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TASLE 24

FREQUENCY TIBLE OF TERMS AND PHRAL:S FOR USE OF CCETROLS  {PPRESSURE®

Term or Phrase Frequsnoy For Fraguensy For
N . ¥aoh Instrustor A3 Iastruotors

A B GC D

prossury 4 B 2B 38 147
baok (ward)preosvrs 44 21 78 70 £11
forwerd pressure 4 4 17 ] b4
npward presgurs 1 1
(Relsase of prsazurs}

releass pressury B 5. 8
reloase haok pressuve F 7
1et up ou etick T 7
ot up e it 1l 1
let up on hor 1 i
1ot her up 4 4
sa58 up 2 1 !
rellevs presmire 7 7
szpe the back presauvrse i 1 b4

{Pressure relative to
isteral control)

allexron pressure 2 z 8
side prsasuve 2 3
opposite pressure i8 1 18
mddey precpure i 1 7 L3 ot
release ryudder Y T o
Total B% el 187 151 77
Ho. Terms Usad 4 10 iz 8
Number ~f terms in ih# csiegory 18
Nuaber of torma used by 211 foar instructers 4

Roabar of texma use’ Iy only ove loetevebar ¢



TABLE 28

FREQUENCY TABLE OF TERMS AND PHRASES FOR USE OF CONTROLS {STABILIZER)

Term or Phrase

stabllizer
stablllze
trim your ship
nope heovy
nose llght
tall heavy
tail light
Total

Ho. Terma Used

Frequency For
Each Instructor
A B ¢ P
7 4 8 3

1l

1

1 4 6 4
1 1

2

el R m‘l-rL S cajucl L
100 20 13 37
3 4 5 4

Number of terms in the category

Number of terms uped by &1l four instructors
Fumber of terms used by only ome instructor

Mrequency For
A} Instructors
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FREQUENCY TABLE OF THAXS AT FiiLABES WIR USE  OF JONTROLS {(RUDDER)

Tora or Phrase Frequsncsy For ¥regquendgy For
s crmemre e e Baok Irstrustor AL Ipatmotors
A B ¢ B

rudder 89 B 46 1D 321
madder pedals il 1 25 4 41
right rudder 21 13 13 37 84
right pedel 1 1l
*right cne® 1 1
full right yudder 4 4
left rudder 10 9 12 4 35
full left ruddex 2 &
ruddsr aontecls 1 1
ptraightsn ruddey 1 1l
stralght with rudder ) ¥ 1l
noutralize ruddar

controls 4 4
"giddle tlhe ruddegr? . ) 1
work raddsr b b 8
kigk on ibe rudders 1 1l
kiak full yuddasy 4] 6
kick har into 1% 1 l
full rudder i 13 i4
forwerd rudder 1 1
opposite yrudder e R Y & 1

Total 180 118 115 1Bl 835

Fo. Torms Usad ¥ 9 14 4
Kusber of isrus in ths calegory 20
Bumber of terms uvssd by ail four instzuctors 5

Bugher of terms used by oanly one imatructor 13



TLELE 2

FRECHEANY TAHLE OF TLFES AWD WHCAVMY P 5% OF UniTRoLE {8t Ink )

Ters or Paveps Yieoukasy Yor Yrosquzaoy Fog
i e e Zogh Tvcteaghor A1% Instrostury

ailaren 24 ¥ b7 €8
alleron erntreols b 2
senter stiok 2 2
slegvador continlu 1 1
nemtral stlok 4 4
Forward of nsvirel k 1
pold &t 1 1
sbiak I¥E 2P k&Y 0w 854
heavy siick 1 1
pasping the stick & B
right alleron 2 1 3
right stiock ¥ T
1s2ft alleron 1 4] 2 )
1sft otick ] .
oppnsite alleron i 2 5
opposlte stick P S A
1stsl ib8 2286 288 123 i1
Ho: Terms Upad 3 § 8 ¥
Busber of terms ia the catsgury 18
Humboyr of terme used by all four instructors 1

Rumber of terma wsed by only cne inssructor i1



G aladiaeily frvmt gindn

P T Y Ty U,

s ey
e N

FREQUENCY TABLE OF TIRMS AND PHRASES FOR MOTOR AND OPERATION OF MOTOR

Term or Phrace

aotor
horsepowar
poser

clean motor out
sleer your motor

clogging up

loaded up moior

mizsing motor

motor cuts out

motor fallure
motor trouble
Total

No. Terme Usad

TABLE 28

Frequency For
Each Inptructor
& B & D
9
2 - 2
9 1 - 4 2
g 1
3
!
1
4
3
1
~5 "% 7 "%

i B 2 4

Rumber of terms in the category

Mumbsy of teyms uszed by all four instructors

Nuomber of verms used by only ons ipstruetor

¥rogquenoy For
A1l Tustructors

Bh ot e
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TABLE 2B
FREQUENCY TABLE OF TERMS AND PHRASES FOR MOTOR ACCESSORIES AND PARTS

Term or Phrass Frequency ¥or Frequency For
Each Instructor Al)_Instruotors
A B & D
oabln heater 1 1l
carburator 1 2 1 4
carburator hester 1 1 2
choke - i l
cylinders 1 1
gaes guage 1 1l
gas tank & 2
gas shut off valve 1 1 2
tachosetor T 1 i 9
oll pressure 4 10 2 18
oll temperaturs L4 10 2 a8
Total 19 22 12 g .13
Ho. Terms Teed & ¢ 9 pd
Number of termz iun tha category 11
Humbeyr of terams usad hy 211 four imstzuctors C

Nusber of terms aessd by amly one ipstruetor )



TEBLE Z0

FREQUENCY TABLE OF TERMS AND PHRASES FOR SWITCH

Tern or Phrase

switeh
swlteh on
contact
sagine on
switeh off
kiek out motor
oaut out mator
cut ths swltch
turg it off
throw gun off
motor cut off
plmt off wotor
Total

Ho. Terne Used

Frequenocy For

Fach Instruszier

L B ¢ D
1 1
2
1 2 1 3
1
1 2
1
1l 1 b
3
1.
1
3
el o
1l T 5 20
1 & 5 8

Number of terms in the category

¥umber of terms used by &1) four lnstructors
Numbsr of terms ussd by ouly one lnptrustor

Frequency For
ALl Instructors
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TABLE 31
FREQUERCY TABLE OF TERMS AND PHRASES FOR THROTTLE AND THROTTLE ADJUSTMENT

Ters or Phrese Frequency For Frequency For

Froh Instyuotor A1l Instructors
A B C D

—-—— L] e

throtile 52 10 43 23 134
gun 4 1 : 5
dio g e
1dling b 1 1 ‘
idling speed 8 8
constant throttle

sotting T 1 2
notor speed 7 7
tachometer reading LY 1
R.P.M. 13 e 2 34
revolutions R s "

Total 87 38 84 3 198

No, Terma Used 3 6 4 4
Nunber of terma in the catepory 15
Number of terms used by all four insiructors 1
Number of terms used by only one instructor &



TABLE 32

FREQUENCY TABLE OF TERMS AND PHRASES FOR INCREALING POWER

Term or Phrzae Frequency For Frequency For
Each Instructor Al). Instructors

4 B & D

gun it 7 4 e 1l 14
glve her the gun 2 2
erack the tbhrottle 1 1l
cock the throttle 1 1
kick your throttle 1 1
open the throttle 8 2 17 23
throw ber wide open 1 1
tglde open" 1 19 20
opsn her ip 1l 1
open 1t up 1l 1
open motor 1 11 12
open motor up 1 1
open motor wide 10 8 18
push motor on I S -1
Totel i1 38 27 26 102
Ko. Terms Used b 7 7 5]
Busher of terme ln the category 14
Number of terms used by all four instructors 1

Number of terme ussd by cnly one instructor 9



TABLE 33
FREQUENCY TABLE OF TERUS AND PHRASES FOR DECREASING POWER

Term or Phrage Frequency For Frequency For
Eeech Instructor ALl Instructors
A4 B €& D
out motor & 45 5 4 56
cut motor back 25 5 &0
eut it domn 1 1
closs throttle 2% 20 43
out the throttle 1 9 10
ease throttle back 1 1l
pull throttle 2 4 8
throttle back 2 2 13 17
throttle it down 8 1 7
throttie the engine 1 1l
throttle the motor 1l 1
pull off throttle 1 1l
throttle off 1 1l
close motor 1 1
reduce motor 3 3
reduce motor spesd 18 16
power back’ 1 1
pull motor off 2 2
ldle back 1 s
Total 18 90 51 40 199
Ho. Terms Used 9 5 9 ]
Humber of terms in the category 19
Rumber of terms used by &ll four inztructors 1

Nuxber of terms used by cnly one imstructor 12
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A TRANSCRIBED SAMULE OF FLICHT INBTRUCTIGH

Presented in the Tollowlng pages is
a semple »f flight instruction transeribed
from the reccrdings made during the study
covered in this repori.
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& TRANSCRIDED S4MPLE OF FLIGHT INSTRUCTICH
Lesson 4
Student 5
Instructor D
darch 10, 1941
0. K.; then.
Boy, this head thing seems tc heve growa.

You let the deor dowm thare. I said, let the deor down.....l'm going te
let you do all the taxiing today.

0' K‘

———— b

0. K., turn to the right. You noticed which way the wind is blowing, I
hopo.

It's going right towards that back......

The wind is right out of the north so we'll texi down to the {south.)
Now, remember, taxl slowly, keep your eyes open and don't forget that
8 pattern in texiing end leave the stick in neutrel. ---—— Now, use-
your throttle smoothly, don't hurry it....It's about time for another
tum. Now en you heve turned, look out both sides end check up on
your traffic, —-wwe—wagnd the airplene comes to a complete stop; now
we want to keep rolling, so we keep going for ebout 100 feet in the
field.

100%

Now, imssmuch es thers is8 a lot of traffic using the sirpori from the
laft, ve smow there is someone somewhere around om our right hers.
Therefore, just in case someone is making a {1839side approach) landing,
instead of turning to the left here, we will turn around to the right,
scanning the ground and the sky at the ssue tinme.

That was to the righit?

To the right....Row you can see if anyone wes coming in you could see
him....;Now if they were making a (180%pproach), coming out on the first
leg, you would give him the right of way......AlL right now, I want you
to make the take-off, ......from a full stop.....0se your throttle slowly
«s»osNow come forward just » little bit after the alrplane starts rolling
«ssssLlOower your nose down...tc a gentle climb....and hold your nose in
thet position by applying back pressure...Now as you come back on tha
stick you are going to notice...that there will be a resistance to-the

o

s
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backward movement of it....after the eirplane picks up a little speed
«..8nd a8 soon as you feel that resistance you want to apply your beck
pressure, just enough to hold that nose--in & manner like that—to
hold it in a normal climb. Don't let it down.

I see.

And then as soon as you break ground and start flying, use your rudder
and alleron to keep your airplene level...but do not pull that noee up
8teep.av..«Bold it down just 2 little bit until (you pick up) flying
speed, ther resume your normal climb.

To start out is this in the right positim?

0. K., this 1s right. Right straight shead.

Right inte the wind. I don't see any plane.

It is all yours....the open runways......Wide open....Pull on the stick
esssssjust a 1ittia. Now held your nose in that position....Come on
back....come on back...fold it back....Now level off a little....Now
you'll pick up flying speed....Raise your nose just a little...That's
right there.,.

I did not see that. It sure gets off the grourd im & hurry. 1 say it
is s good thing you don't have time to werey ebout it.

How a8 socon as we get 200 feet, welll iet our throttle bazk about helf.
Are we about 200 now?

Will you cloée your throttle about hulf way now?

Yeeh, I got it. I <-=

I can't hear you, but am I talking too loud? =-for you?
No that's fine.

Shake your head.

0. K.

I am telling too loud?

No,

C. Kicuoow.Now you have your nose just & little high now.

All right, I'il bring it dowm....I coa'l seem to be much good et flying
for some reason iLoday.
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%0 sre going up to do some ®3% tuims scrogs the road, .and we will
turn around a point on the {ground} and I will show you why it is
necegsery to change your benk es you come up Into the wind. GSteepen
it up &s you go downwind... .

Uh-huh.

Now, will you close your throttle just a 1itile mora....That is better,
right there. Now meke a climbing turn to the left...

Left.

It 18 not necessary to pull your nose euy higher than you have 1t, at
a normel climb.....In fect, ycu should lower it just = 1little...and
hold & very shallow bank....Now there is the proper rlght banK..s..
notice where the horizom...cuts the leading edge of your wing....That
is Just about the right bapk for a climbing turn.....Clivbing turn re-
quires & shallow bank, nnd & shallow bank...is herder to hold, there-

ford, you will haves o use your zllerosn conslderable to hold that bank
constant....All right now, recover. A1l right....let's level off.s.s.

Seems to be golng rether rapidly todey.

You are astill c¢limblng....Look out under your wing...You can tell by
that....if you can't tell by the nose.

Yezh,

Now as we level off,...we throttls buck to cruising speed...which in
this particuler airplane seems to be juat a little better thean 2000...
They have it marked right under ithe yellow--

I see that.

Now to keep from climbing, remexber you irust have the wing level or
down...Just a 1ittle bit...heve the front end down just a little....

Ysah.

That is it...right therc..s..

Do wa—-

What is that?

Adjust that?

Now adjust the stabilizer so it will fly level now....just relax your
stick, and if the (mose) falls down, bring it back.....Now you have to

do it rather fest....That is it..,.That is it...and then get it mo it
will fly level...
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Ohy....hit the rough spots now...
Now do you have the (ship leveled) off pretty good?
Let’s see, I believe that is about right....

0, K. Now (while) we are going down {to our) practice (area) there is
no point o1 wasting your flying time so we®ll do some coordinetiom man-
OUVerB.....All they are, are turns.....link one bank to another without
a breek....and yocu must do that smoothly and....coordinate your controls
«..You coordinate everything in this meneuver, your back pressureyccscss
you are relaxing the back pressure and applying your sileron pressure...
and.....rudder. Every movement ant control used smoothly....All right,
es.melll go to the right...end relax our rudder...and kick it back....
We go around in a normal turn.....Now we will go tc the left....We will
apply the pressure end hold it until we roll over in a left bank end
slowly relax it...applying our back pressure to hold our nose up....All
right now, you just iteke over and go right shead....Remember to hold
your noge level...and don't let your bank get too steep......Suggest a
little more rudder on the recovery.

A little more rudder on the recovery.....Q. K.

=——o———w—That i better...Now hold that preasure...Hold it, hold 1t,
hold it, hold it. Now relax it. See you epply that pressure and hold
it smoothly and firmly until you reach your desgired bank....Then you
bring the aileron to neutral and (then) smoothly epply the back pressure.
Now I want you to do the same thing with just a 1little steeper bank....
Well, don't be afraid to apply that pressure....That's (it). MNow remem-
ber to apply that bsck pressure.

Shall I-=

I don’t believe you are meking it...the bank quite as steep as you can.es,
Just hold this turn on around now....Hsld it in‘that bank.

I was not watching the wings that time, I was watching the nose.
0. K. HNow recover end work back towards the airport.

I wonder where the airport is....l see the smoke stacks over that other
WaY¥...1l Jee--] see gomething...wonder what that 1s...om ths other side.

0. K., now go into & normel glide....Now do the seme thing in a glide...
Use your rudder...Don't forget your rudder....Don't forget your back
pressure...Now go the other way......0. K., now recover and glide level
and then....and then open your throttle and then resume a climb....0. K.
Open it up...All right, now make m climbing turn to the left, remember
your shallow bank and don't throw your nose too high.
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I get the hang all right.

You have your nose just a little high. That's better.....right there.

All right, now lievel off.,

See, I was watching the wrong thing before....] hed a mark on the...on
the wing.

-——w<fow we went back far enough here....We are out of the way from all
hougesd.....and there imm't any cattle....in the....s30 we will use that
a8 a pylon to fly around......over there, Thet is jt...down there. 8See
you never want to pick a pylom thet is a barm or a hcuse and then fly
around--~or fly too close to the house because it will disturb the people
in there--end we {want ts) be aep courteous in the air as possibls. Not
only for the pecple om the ground, but for the other fellows flying
around.

Yes.

-—and I em going to come up further this time....put 1% in a bank...

and turn holding...right turn and bank congtent. And I want you to
notics...that we will not go in & perfect circle zround that barn as

wo would if the air were perfectly celm.,.Well, we have our bank estab-
lighed...have a given amount of back pressure end hold that bank conatant
ve..NOW you can See &g we come around on the north side cf it we mre
being blowa in towerds that barn.....Now when we come {on) out, it will
be impossible to go around that barn perfectly even, becanuse the wind

is blowing us back.

Yes.

Now we will hold this turn...until we sre headed beck sgain....This
time in all probability we will come in this side of the bern becsuse
the wind hes blown us back...

Yeeh.

Now, we are holding the same turn and the ssme bank....but now we are
going right over the top of the bearn instead of arcund the north of it,
erent we?

Yezh,

How...We!ll go down just = 11itlc lower...so that {it) will be brought
out cleer to you....Now this time 1’0 going around, but I am going to
alter the bank....to take care of that....How we are headed downwind...
S0 we will steepen that tardk up, bubt for a short turn...Now you notice
the pylon 18 stayirg et ooe poimt..izn't 133
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Yeah.

Now....we will hold it just a 1little steeper....Now we know the wind
is out of the north...and we are heading uwp into it...just a little
suseoTherefore, we will shallow off slowly and smoothly.....All the
way around...Fe are the first side dow...You notice we are trying to
cut shallower?

Yeah.

That barmm 1s still there, righ% in the center.... Now as we start down-
wind again we will steepen that up. Notice that the barn still stayed
right there. Therefore, we can fly around eny cbject on the ground....
by controlling our banks...Now you continue on eround there snd hold

that bern right in the center of our turn,...Now you w#ill have to shallow

off just e little now....Just hold your (turn) but shellow off just a
little more, you are coming up right side to the wind now......Now just
hold it...Now smoothly apd slowly increase your bank...because you are
going downwind. Now you will notice..the variation will hold thet barn
right where you want it...don't you?...by shallowing off the bank and
increasing it....A1l right, now ve ere going to pick cut a road golng -
east and west &nd there doesn't seem to be any handy so we will just
use that fence line right there by the barnm.

0' K.

Now we will meke S curves across that....having the same slze loop on
each side of the road. You notice we &re turning into he wind, so0 we
will start with & shallow bank.....And now as we come on downwind....
we increase our bank just a little...We'll notice that ocur path over
the ground is {the loop end of en %81), Really In the air it isn‘t,
but our patterh is on the ground--that is the one we want.,..Now we
have crossed the road at right angles...we are going downwind so we
try to come back....meke a (steep) benk......shallowing off as we come
around up into the wind. Now you will notice that the erch on this
glde of the...fence..is just the seme as 1t was on the other....and,
of course, it is ebout the same distence....Now I want you to take
over, concentrate on holding that seme pattern (all the way) down the
fence line...elso on malntaining & constent eltitude.....Now let’s
start our turn to the right....remember shallow ss you (go into) the
wind.

I think I an locking at the wrong--

Now don't let the wind pull you over there.,..That's the time...Now
keep it up 2 blt...,.we are coming down....Now as you steepen your
bank...don’t forget to increasse your back pressurs....Now recover.....
You cross it at right angles.....Now start (with e steep bank,} and

as you come around, graduelly shallow off....so your arch on this side
willl be the same as the other,
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Golly Jocker....l don't gee the deck:...

-—-and cross your fence line at right angles each time....now level
off. All right, now let's see you make & couple of them without me
telling youveese

All righta L] oThiB is"“

Seems like a pretty smell srch on this side....You made your benk too
ateep....Now we will steepen it up so we will cross et right angles
:es<NOow you are going downwind....meke a steep bank.,..That is about
it...Now you ere no longer downwind.......Now you are starting to come
up into the wind....Therefors, we start shallowing off....smoothly and
Blowly......Now just hold that bank....and see if we don't croass that
fence at about the right spot.......Now don't let it get too steep...

My nose is up.

Now you gee your pettern this time is much belter. Now steepen up a
little as you are going downwind. Thet is plenty, now hold it. FKow
I've got a spot picked out where you should {cross) the mext time....
I'm not going to tell you how to turn and see 1f you will do it right.

I am off the line.

Well, you made your lcop on tais side a little bit of a hairpin, there-
fore; you were quite short of the spot I had picked out just below....
Now you should have shallowed coff as you come up into the wind.

I think I can't tell when I am in the wind.

I'11 set the ship for you and start you out again.....Now I have another
point.......Letis gee if you cen come up to it this time...sbout where
that fleld joins over there....see....Remember you come up into the wind
and shellow off a little now...

I believe I can fly better.

Just hold it...Now you see we are going directly over the point we had
picked out....Well,........Very nicely there...,.All right,.....Now letig
(fly} back towards the airport.....I want you to put it in a (slight
clinb}....and do thet coordinaticn exercise while you are (climbing)

«v. «Remember the throttle.....Don't forget the back pressure....Now roll
her right on over.....holding your rnose up.....I believe you can hold
your nose just a little bit higher....That's good right there.....You

are flying without a prepsure one time end then flying with one another

+ « 2 0==bUsts up the angle--

Yeah, I don't particulerly like it very much.

All right, now back to the right... .Now hold your nose up just a little

4
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higiher. ... Thatiz 1%, ... Now £ Leiete pe ahoold twad gusl a Little
ghallow rank. ...shallew that ofl. ... Repogioay-

8y ....1s that 0. E.¥

11 Remember my demonstration here jast tlwe...yoa flew...s constant bank
- and & constant back preasure...

St TYeah.
It Do that and---your nose will go right where you want 1t?
8; Yeah.

It We put on & certain smount of back presgsure----and hold her nose right
where we want it...regulate the (turn) ty the bank.., ..Now we are com~-
siderable higher U:sn we were, po that ie good proof thet we kept tura-
ing and climbing at the game time, isn’t it?

S8t Yeah..

I: Well, we might want to lose a 1ittle of this altitude.....let's gake a
normal turn to the right....in a glide now...don’t forget your beck
pressure...réCovVer.......now neke & turn to the left. Don't forget %o
use your rudder aleng with your aileron......Now you are letting your
nose creep back up on you..-

8: Yeah....forget that preasure-..

I: Now, if you will look around....Ws lcok out on the one wing tip....let
our geze wender right over the horizen....and (to} the nose eround to
the other wing tip....and at the same time we went to notice the field
»«s.othe weather conditiom....and with your gaze gweeping from one side
of the plane to the othar....You will see airplsnes and alsc other
things you wouldn't see if you were to stere ahead or tc one sids....
of the plane.

S: Yeah.

I: You always want to look around and observe what is going on. Now hold
thet normpal glide...,-Swing left to make thig landing...Il've told you
how to make thsm, haventt 17

8¢ Yeah...-

Iy Once you stert back on that atick don’t come forward......unleas your
nose gets too high....then merely relax your stick. Dom?’t shove it
down....By £ll means get relaxed....don't be cramped on a landing....
Keep your nose streight shead......You may have to open the throttle
and take off.....Now, alowly come back.‘  Just kesp on coming back slow-
ly end smoothly and don't let the airplane touch the ground., Come on
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back, on hack. Hold her back. Hold it. Keep your nose straight.
Tou haven't mede your landing yot till 1% stops roilimg.....That
wasr't a bad lsnding.....Let?s taxi up to the line, now....Now,
don't forget your S pattern here. As we approach those other air-
plenes dowr there, remember to use caution. Also bear in mind that
we don't nave any {brakes) on these. The only way we can stop 1t is
to close the throttle, because we don't want to get too much speed

ses+..D068 that throttle work sLiff or are you henglng on to it real
tight?

I think weire not working together cn it, maybe thatts it.

Let's turn sround. It loocks like Waczo wents to come out so wa'll
galn & little room. We'll try to pull up there close to the concrete.

Yes. Kind of wuddy right here.

Yes, it'a kind of bad.......How, let's pull up on the cement.
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