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Dehr Dr. Brimhall: 

Attached is  a repor t   en t i t l ed  The Fl ight   Ins t ruc tor ' s  
Vocabultiru, by E. Lowell Kelly. The report  i s  submitted by the Comit- 
tee on Selection a d  Trhining of Aircrhft P i l o t s  w i t h  the recommendation 
t h b t  i t  be included in the   s e r i e s  of  technic61 repor t s  issued by the 
Division of R e s w c h ,  Civil Aeronautics  Administration. 

The repor t   p resents   the   resu l t s  of exsloratory  resesrch 
conducted in 1941-1942. Slnce h s w d l  number of cases 4s involved, find- 
ings  cannot  be  considered as def in i t ive .  Moreover, changes i n  points 
of vie. have occurred t s  h result o i  more recent  investightions. Never- 
theless,   the  study i s  of i n t e r e s t  as a pioneer  investigtttion of flight 
ins t ruc t ion  methods  which f i n d i y  lea t o   t h e  development  of P a t t e r  and 
Fundamentels of &sic Fl ight  Mmeuvers now used so extens ive ly   in   p i lo t  
t rc in ing  by the armed forces. 
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Morris S .  Viteles,  C b h i r m e n  
Comit tee  on Selection and 
Trrining of Aircraft P i l o t s  
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on Selection ma Training  of  Aircraft   Pilots is  the  preparation of 
two a ids  to f l i&t   i n s t ruc t ion  knoan as -.end Fbdamentals 0% 
Basic  Flight  kaeuverg. The present  report   describes one of the 
studies  which served as the  backgroud  for   these  t ra ining  a ide.  

b o n g  the major outcomes of research  conducted by the Commitbe 

PATTER le a small boaklat used by ins t ruc tom in order t o  m k e  

U S J ~  during f l igh t   t ra in ing .  The Fundamentals consis t  of sheets 
cerhin  tha t  u n i f o r m  and s t a d a d  presentation and termhology are 

bound in looseleaf farm conbidzag a brief  description of  the basic 
p o h i s  of each mhneuver for  study by the  student on the ground pr ior  
to  each  period of  f l ight;   instruction. Both of these aids are  being 
used extensively i n  the W a r  Training  Service Progrbm of t h s  C.A.A. 
&nd in the instruct ion of  Navy p i lo t s .  

the o u t g r o a k  of ca1.efiL1 studies of f l i g h t  instruct ion a8 given i n  
b si@ifict;nt fea ture  of  bath of  these aids is t h a t  they were 

the air by experienced pi lo ts .  These studies were great ly  advhnced 
by a method of  recording  the  actual  instruction in the air by trans- 
mitt ing i t  t o  the ground by radio. !his m d e  i s  possible   to  analyze 
in &tail the terms a d  phrases  ectunlly  used  during  instruction. 
One ghaae Gf t i i s  analysis is presented in the  attached report which 

ho'drs of f l i gh t   t r e in ing  and ahioh  reveals  interesting  variations 
describes  ihe  vocabulary used by four inst ructore  i n  the first 10 

among ins tn jc tors  w i t h  respect t o  word usage. The report   a lso de- 

ment axd procaiures employed i n  air-to-ground  recording,  including 
scr ibes  i n  g rea t e r   de t a i l  thsn do ehrller  reports  the  exact  equip- 

steps  taker, i n  the  developent  of the Magnetic l i r e  Recorder which 
sbozs grefit prcmiso as &? instrument  for  further  investigations. 

and Training of dircrclft   Pilots  has  already had a far-reaching in- 
fluence on f l igh t   ios t ruc t ion .  The methods discussed are being ussd 
in current  research  and show promise of contributing  further ta the  
impOrtcln% objective of inproving  the qual i ty  of f l igh t   ins t ruc t ion .  

This skdy m s  conducted t t  Puruue Univeruity,  Lafayette, 

This  early  investigation  spmsored by the Committee on Selection 

Indiana,  in 1941 tmd 1 9 U 0  
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T h i s  i s  
pecul ia r   to  a lviation w h i c  

a report  of a preliminary  investigation  of  the words and phrases 
:h are used by ins t ruc tors   durhg   the  first10 hours 

of primary f l igh t   t ra in ing .  fhe studs ia aimed et  an eventual etandardixa- 

ment of an improved recording loethod of studying  f l ight  instructional  practicea.  
t ion of ,vocabulary fo r   f l i gh t   i n s t ruc to r s ,  and incidental ly  at tha develop- 

conversation between instructor  and student i n  the  plane was tranamitted to 
T h i s  study uas part of an investigation of f l igh t   ins t ruc t ion  in which 

a recording  unit on the  ground. The entire  apparatus  consisted of t h e  parts: 
(1) a combination electr ical   in terphone and  high-frequency, l o w - p e r  bane- 
mitter; (2) a standard anateur communications receiver; and (3) either an 
Ediphcns or a Rieber Sound Recorder. In  a l l ,  about  150  hours of f l i g h t  dn- ' 

st ruct ion were recorded. 

An analysis was -de of the  records of 42 hours of dual inst ruct ion by 
four   f l ight   inst ructors ,  each of whoa t r a b e d  one student  through t o  h i s  
first solo  f l ight .  From written  trenscriptions of theso  recordings, . A x -  
lhtiona were mda of all t e rns  uaed bjr ins t ruc tors  which were unfamiliar 
to  the  lay  reader.  The terms and phrams were then grouped with reference 
to   par t icu lar   aspec ts  of fL;ring, and suraa9lrizad with  reference  to the t o t % l  
number of times they were used by each of the f o u r  inetzuctora. 

I t  was fmnd t h a t r  

1, In t h e  course of &? h n w b  of ducrl instruction,  tha  four  instructors 
used  approximately 4% hraa a d  phrases which w e ~ e  not familiar t o  the layman, 

2, They elnployed 16.60, 24TP md 2&!, different  terms,  respectively. 

3. O f  the 4% .tsrms aod p b ~ a s ~ s ,  283 mar6 nasd by only one inst ructor ;  
70 meye used by all four inst ructors ;  end 172 were used onby a single t h e '  
by only one of the instructors,  

4 .  The extent t o  which instructorsu Vocabularies  vary is i l lustsaied 
by the  f a c t  that 40 di f fe ren t  terms mnd phrases ware used f o r  h m 8 ;  23 for  
hmkq and 1 ~ 1 ~ 1 8 :  39 fnr V e , ! I : w f ~ : ~  nn-e?-fs: I L  f o r  minmwe&?K power"; etc,> 

5. These four ins t ruc tors  seemed t o  t r a i n  the student primariiy in 
terms of control movements slld pressurea rather  than in term of get t ing 
the desired response f r o m  the  plane. 

A supplementary analysis  of  theae data mas made in regard t o  those 
terms which were used 30 or more times  during  the 42 hours of flSght in- 
S t r U C t i O n ,  i.e., in regard t o  thoee terms which appeared to be useful in 



approxZmahly 7% of tbe lesson hours. Tha number of lnstpllotors using 
each of t h s e  terms and the  frequency of i t s  U8e wexe anslysad. 

It w. s found that: 

1. I! the course of k2 hours of instruct ion a "nuclear vocabu- 
8x-p of 63 words having a t o t a l  frequency of use o f  '7,939 r e s  
mployed by the four instructors.  

2. This "nuclear vocabulary" atands in a ra t io   o f  1 t o  7 against 
t h e   t o t a l  or "occasional  vocabuhry" and accounts  for "t@ of the 
t o t a l  frequency  with which all terms and phrases were uaed. 

3. The r a t i o  of averago u p  i n  the  %uc1wrP." a8 againet  the 
a occasional^ vocabuhxy was found t o  be 25 t o  1. 

& The Anuclear mcebulaayn of 63 words m a  not   ideal  as a baeic 
vocabulary fo r  priaaary f l i gh t   i n s t ruc t ion  because  not all of 
the  instructors  used a l l  of the terms, and many of the phrases 
and terms were approrimate synonyms. 

\ 

5. The t o t a l  or "occasional  vocabularyn is far , t oo  iarge, ehowe 

centage of appoximate synonyms to be highly  eff ic ient  f o r  in- 
too  large a va r i ab i l i t y  in usage, and contains  too  high a per- 

s t ruct ional  purposes. 

It must be  kept i n  mind that these  findings are based an the  we- 
solo dual ' inst ruct ion of - instructors  preparing &UJ students   for  solo. 
This  limited sampling of instructors  does not permit conclusions  soncerning 
e i ther  the generali ty of the  f indings  or  the goodness of t'ne f l igh t   ins t ruc-  
tion p a c t i c e s   r e f l e c t e d  in the  analyses. 

. 



bPPaRBTDis 

The method of recording  conversatims during dual instruetian cmei s t ed  
of transmitting all inst ructor-s tudent   comersat ions  to   the 504nd v i a  short-. 
wave radio and than  recording the conversations fo r   fu r the r  analysis. 
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The apparatud consisted of three units: (1) a combination e l ec t r ioa l  
.intarphone and high-frequency, l o r - p m r  transmitter; (2) a standard amnteur 
communications receiver;  and (3) a sound recorder. 

1. Transmission. 

powered radio  transmitter  operating on a frequency  of 31,LW kilocycles,3 
The interphone-transmitter  unit2  consists of a crystal-controlled battery- 

The methods used in this study have been foimd t o  be somewhat elaborate 

Recorder, would greatly  simplify t h i s  method of studying  instructional prao- 
for extensive use i n  the   f ie ld .  A more recent development, the Magnetic Wire 

cago. It recorda  magnetically on a s t e e l  wire .QO4 of an  inch in diameter. 
t ices.  This recorder was developed by  t.he Amour  Research  Foundation of Chi- 

mately five  miles).  The conversations  recorded on this instrument may be re- 
Two honrs  of  conversation may ba recorded on a single pound ,of wire (approri- 

played on %he same machine or they m y  be dubbed off  onto other pemanent re- 
cording  devices and transcribed. The wire on the Magnetic  Recorder may then 
be cleared (demagnetized)  and  used  over f o r  e new recording.  Since  there i s  
no mechanical  contact batween the  recording head and the  recording medium, 
the  apparatus w i l l  record or play back under any conditions of vibration or 
varying "G" load unless these w e  so excessive a3 to  damage the  apparatus me- 

developed a spec ia l   a i r c ra f t  model of the Magnetic l i r e  Recorder. This model 
chanically. In  cooperation with the  author,  the Amour Research Foundhtion 

is about 7 x 9 x U inches  and weighs about  12 pounds. The case containe a 
tmo-ray electrical   interphone  plus  the  recording  portion  oaly  of  the Armour 
Recorder  Unit.  Continuous and discrete  recording up t o  one hour i n  length 
can  be made on the unit,  but i f  it i s  dosired  to rewind the rire, replay the 
recording, or nclear" the wire, the  standard AC model must be used. 

This unit was especially  designed by the writer  in conjunction w i t h  Ilr. 
1. P. Mima of the Mime Radio Company, Texarhrui, U.8.A. 

' O r i g h a l l y  it had been h o p d   t o   l i c e n s e  the transmitter on one of the 
high-frequency  channels  assigned  to  flying-schaol  mrvices,  but t h e  Federal 
Communications Commission indicated  that  t h i s  service  covered  only transmit- 
t e r s  on the ground and not  those in aiqlanes.  Since  continuous  operation 

or 6210 k.c., frequencies reserved f o r  i t i ne ran t  f l i e rs .   F ina l ly  permission 
of t h e  transmitter wa8 planned, it was out  of the question  to use e i ther  3105 

was secured from the F.C.C. t o   l i cense  the  trbasBitter as an  experimental  port- 
able mobile sthtion  using the c a l l   l e t t e r s  WCF. A number of d i f fe ren t  fre- 
quencies  are  available  for  experimental  investigation, and since it uas not  
yet  c e r e  w h a t  frequency was most suitable f o r  purposes of the  experiment 
permission was secured to operate,on e i the r  3492.5 ar 31,160 k.c. Although 

End tne  lhck of  ignit ion  iaterference in reception, i t  hud  t.he disadvantage 
the lower frequency W E S  p*eferable   f romthe  s tandpoint  of transmitter design 

of  requiring a relatively  long antenna  (about 75 f e e t  for one-quarter  rave) 
which xould n e c e s s i h t e  either a t r a i l i n g  or a r e e l  antenna on the ship and 
would not   a f ford   sa t i s f~c tory   t ransmiss ion  while the  ship was  on the ground. 
A lohded antenna from cabin t o  fin chn be m d e   t o  radiate on low frequencies 
but i n  very ineff ic ient .  BeCRU3e of the  re la t ively lap power available in 

quarter-wave antenna on the  higher  frequency i s  only slightly  over seven f e e t  
the transmitter, this arrhgement  aas.not  considered  advisable.  Since a 

in length and a f u l l  half-wave a t e m a  only  15  feet, it was decided t o  use 
the higher frequency chennsl. 



a lso   the  aimpleat, After several. d i f f a re r t  t y p e s  of antenna and lowt ione  
The most antisfactory txanmi t t ing  antenna on t,he plana p r o d  to be 

were tried,, is, was diyconred %bit, an ordinary auto-whip-type antenna mounted 
directly  alor,gaids  the baggage compartment and extendin$ ver t i ca l ly  up 
though  the  cabin gavB dl--sroIi!2d EXltiBi*aclt'Ory rSS1llts.- 

&binary cloee-tblking lntcrophonea wera  USE^., supported from ths  head-. 
@IOl?6 band by B l i g h t  p i e c ~  c f  hluminum t u b h g o  The unit ,  COIUphte with bat- 
te r i e s ,  tubes, headphones,  and  3icrophnaes, ueieha 19* poundsw It is there-.  
furs within  the l i m i t e  of the bag~ajage-oarrying capacity o f  all cubs end e m  
Le convealen.i,ly mounted in the baggage cozpartment of Lhe cub trainer, 

2 a &peivinE a 

Building of the Purdua Unilrerslty Airport. Tha receiving  antenna .as a half- 
wave doublet  placed GS high in the air  as possible, ha3-P of it ver t i ca l  and 
the  other ha l f  hrjrizontal in ordcr to   receive  both  ver t ical ly  and  horizon- 
U l y  polarized  radiation from the clam in m y  posl.tian.  This tarrangcment 
resul ted in a ranarkably  antlsfacto-ry  reception  xegexdless of the directior,,  
a l t i tude ,  or et'cituds of the ship,  In the ?resent arrangenent one 'dbad 

the receiving sntenna where there we8 a -ked fade in the signal strength, 
spot' wes discovered, i . e . ,  one c r i t i ca l  angle of t h e  plane with  respect t o  

This angle, however, vas very smll and it was rare t h a t  as much as one uord 
of the  conversations vias missed as the & ~ r m  passed  through t h i s  angle. 

The receiver was locilted in the  second-floor room of the Administration 

The recorder was also  locatad on the  second-floor room of the Airport 
Administration  Building, The type  of  recorder  used was a function of the 
uses   to  be made of the  observations. A t  times  the  primary  interest mas in 
making a typed  tr&necript of the  observtitions for further analysie and for 
this purpose it was found sa t i s fac tory   to   record   d i rec t ly  on an ordinary 
Ediphone accoustically  fed by placing  the mouthpiece in f ron t  of a loud 

use, a higher-fidelity  recording was desired. For this l a t t e r  purpose the 
speaker. Where the recordings were t o  be  played  back for demonstration 

Rieber Reference  Recorder4 which makes a continuous  record.one hour long 
on 8 U-inch  disk was found to be satisfactory,   Typewritten  transcriptions 
could a l so  be made from these recordings.5 

4 
The Rieber Recorder i s  a portable  recording  instrument,  nanufoctured 

by fimK Rieber,  Inc., Loa Angeles, Csliforr!h, 
3 A sample of these  typewritten  transcripts is pressntctd In Appendix B 
t o   t h i s   r e p o r t ,  
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Prac t icabi l i ty  of the  Yetnod. 

Tnis techuique i s  one of the f i rs t  t o  b e  used in  observation of ac tua l  

method. In  saite of i t s  seening cumbersomeness, instructors snd  trainees 
f l igh t   ina t ruc t ion ,  and, on the whole, it proved a renarkably  satisfactory 

nication system mas such thht  they were glad to wear the headgear  during the 
soon beccllre accustomed t o   t h e  headgear,  and the  adeqacy of the  intercomu- 

were being  "bradcast" and recorded a l l  ins t ruc tors  and students seemed 
instructional  period. Although awure of the fact that t h e i r  conversations 

quickly t3 forget  i t  and t o  talk as m t u r a l l y  as if they had r e a l l y  been 
.alonen i n  the  plane.  (Because 0;' the high  frequency  used for the  radio 

Hence, no attempt 1ce.s made t o  r e s t r i c t   t h e  vochbulary  used by e i ther   the  
transmissions,  the signal was not  receivable on home short-rave  receivers. 

ins t ruc tor  or the  student!) 

A 8  was expected,  considerable  difficulty was encountered in eliminat- 

p&h mas not  solved  with corq11et.e aat:LZfaction, it was met in pwt by 
ing  engine noise su f f i c i en t ly   t o  rake speech  understendable. Although t h i s  

introducing an e lec t r ich1  filter into  the audio portion of the  transmitter,  
which eervnd to   e l imina te   to  a very large extent  the lor frequencies of the 
engine noise.$. 

One very real limi+&tioc  of t h i s  technique will be  immediately  appar- 
e n t   t o  a l l  f l i g h t  instructors8 It doer not ?ernit  the  observation o f  hand 
signals which sons ins t ruc tors   f ind  so useful. This l imitat ion was nqt 

place tandem cabin  plane  and the  instructors  were accustomed t o  using .$e- 
cruc ia l  i n  the  present  study as a l l  instruct ion took place in R l i g h t  two- 

port'  speaking  tubes  rather  than hand signals. Ideal ly  a sound motloo3pic- 
ture  record of ell inotrllctor  behavior - speech, fncial  expression, and 
bodily movements - would be desirable,  b u t  t h e  size and  weight of such re- 
cording equipment, together  with  tho  necessity of having an operator pes- 
ent, maksa such A record  imprnctical, for t'ne present at l ea s t .  

atus  described above. This  report, however, is based on the  analysis of 
Approximately 150 h o w 3  of ias t rucf ion uere recorded  with  the  appar- 

as inst ructor  A, B, C, and U p  respectively. Each of these  instructed one 
12 hours of dual ins t ruc t ion  by four flight jnskuctors   ident i f ied  simply 

varied  only f rom 10 hours for  the   bea t ,   to  lli hours f o r  tile gwmat; student. 
student  through t o  his  f i r s t  aolo flight.. The actual   inst ruct ional  t h e  

t ranscr ip ts  of such recordings.  Tnis r q o r t ,  however, i a  ccnfined  to  the 
It is possible t o  mske mny  different  kinds of analyses o f  the  typed 

study  of w h a t  may be called  the  specialiaed  terminology of dual-flight in- 

in the &? hours of transcsiptiea  aould have been extremely expensive as 
st ruct im.   Since a complete word count of a l l  words and phrases  appeering 

well as of dubious value, an ~ t t s m p t  was made to   ident i fy   those words and 
phrases which might be considerad  unique to P l i g h t  instruction. To t h i s  

1 1 - - ~  

6 

bon microphones mer, csed which w e  lnsenel t jve  t o  airborne noises  but re- 
~ p m 9  t o  t'33 u>iw '. :-.,::- )'r,".dd az?3!~t .   he c t w d c  m c.hin, In thZs study, 
hoeavs:, th.5 p l w e  a-;.r-. r.c;!>3.pv:d a.t?.r, itirl?fI sc thct ;IO such pr8csut.i.nt.s 

,were  necesawy. 

In  related  invastigatio:?rr of ais-to-pound  recording,  contact-typo car- 



read each of the  tsanacripts and to underline each word or phrase appearing 
etid a grsduate  student, intelligent b u t  u i t r s ined   in   av ia t ion ,  w.33 asked t o  

Instruct ions  to  this reader were to underline  not only the t&c-hnical terms 
in  the  transcription- which waa not, c l e a l y  meaningful t o  him es a h y  reader. 

unknown t o  him but also ordigary worce used in A special  sense or  with un- 
usual  connotations as a p a r t  o f  tho Bight   instruct ion,  

Tine resul t ing list consisteci  of 1% d i f f e ren t  tiords and  phrases con- 
aidered by th i s   in te l l igent   l ay   reader   to  need explanation or c lar i f ica t ion .  
Using t h i s  l ist  as a master l is t ,  each o f  the t ranscr ip ts  was then re-read 
and a t a l l y  made each  time  each  of  these terms was used by one o r  more of - 

were grouped together In r e l a t i o n ~ t a  the part icular  m6neuver or aspect 
the  four instructors .  Following this Sreqaancy  count,  the words and phrases 

of flying with which  they were concerned, e..g., stalls, spins, parts 3f 

MDadiX  th i s  paper 
the  plane,  teke-offs,  etc. (A tabuhtiora G f  these  groupings  appears i n   t he  

RErnLTB ,ihTD DIscxJSSIOIO 

;[a Table I is presented a aucma~y of  the frequencies  with which the  four 
instructors used various general categories of words during the 10 hours OP 

a l l  four  of the iuatrv.ctors  used 3 of these terma; o h  of the terms were pa-. 
dual  instruction, eug., I2 words r)r p h a s e s  were used in reference t o  glidesf 

cu l i a r  to individual   inst ructors  and not used by the others! ins t ruc tor  A 
used 5 d i f f e ren t  terms for glides,  !.astructor B ased 8 ,  inst ructor  C 9  5,ad 
inst ructor  D, 7. The t abu la t iow or' the  individual terms or phrases  used 
w i t h i n  each of these  categories are  presented fn Amandin&, a t  the end Of 
t h i s  pepnr, 

An examination of Table I and the hppended tabulations of the indiv id-  
ual terms or phrases within  each of the  categories  reveals t h a t t  

1. 

2 .  

3. 

4 .  

5" 

Four f l i g h t  instructs-s used 196 dl f fe ren t  technical terrae and 
phrases i n  t,he pre-eolo  dual  instruction of  four  et.;dents@ 

Only one-seventh of the terms, actuel ly  70 of 496 tplrm8, were 
used by a l l  f o u r  instructors .  

Over half, ac tua l ly  283 of the 4% terms, were used .by oaly 

'private language" of an individual  instructor.  
one of the four instructore.  Such terms  consti tute a s o r t  of 

Approrimably  one-third,  actually 172 of the terms, were used 

only Rpriwtea but   a l so  flrarew in the  speech of  the instructor  
-by only one Instructor.  Such terms are thus  not 

using them, 

Instructors  A, BI C, and D used l60, a7, a 0 ,  and W di f fe ren t  
terms, respectively,   Instructor A talked i n  general much l e s e  
than the  other  three  instqzctors, used a smaller t o t a l  number of 
d i f f e ren t  terms. Apparently, however, the average student w i t h  
the  average  instructor  my  expect  to learn (or to   hear]  e t  l e a s t  
200 new words or  phrases during the f irst  ten  houra of Fnstruction: 

7 only the  material spoken by 'the  instructor has been subjected t o  anal- 
- 

ysis in this report. Terms and  phrases  used by the  students  in  asking quem- 
t ions  or replying to questions are not  included in t h i s  study. 



Terms in 
No. of 

Gstegoq 
ly 

No. of Terms No. of T s m  
Us& by All 4 Used by Only 
Instrdctore I 1 Instructor 

No. of Different 
Terns in &oh Cab- 
a b y a a t r u c t o r  

- A B C D  
5 3 3 6  
4 1 7  9 9 
J 8 5 7  

1 5 2 8  
6 3 6 5  

1 6 3 7  

3 9 7 4  
2 8 5 5  
7 1 3  9 l 2  

I . ,  4 5 1l 

5 , 7 9 8  

10 21 22 27 
6 6 6 3  
6 3 4 6  
2 5 9 4  
4 8 5 4  
I S 2 2  
2 1 2 2  
l6 23 25 16 
5 6 9 1 6  

13 a3 14  20 
I 2 2 4  

4 U 1 2  8 
7 8 6 0  

3 4 3 4  
7 9 3 . 4  7 

1 9 2 4  
5 6 8  ? 

6 4 9 '2 
1 . 5 5 8  
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6. The wide variation in instructors '  uaage of terms is indic-sLd 
by the occurrence of I,'+ d i f f e ren t  expressions to d i rec t  a student 
"to i n c r e s t .  p o w e r "  and 19 d i f f e ren t  expressions "to reduce per.' 

7. Students were inst ructed t o  execute loo, 1 5 O ,  20'. N o ,  3S0, 15O, 
500, 600 constant, medium, normal, sbbllor,  steep, and vertical 
"banks. s 

8. Similarly,  students were asked to make 33 different   t rpee O f  tUraa8 
air, complete, downwind, f u l l ,  climbing, maximum clinbing, normal 
climbing,  steep^ climbing, right clinbing,  gliding, hairpin, hav, 
precision, right, r i g h t  hand, WSn, shallow, spiral ,   s teep,  steep- 
l e f t ,  m e d i u m ,  normal, normal precision, normal c u m ,  ordinary, 

brtnlred, steep  turn  off-side, 20°, Po, 1;.5O, 90°, 180°, and 360'. 
9. These four ins t ruc tors  seem to  teach students primarily in terms 

of  control movements 6nd prossures rather than i n  terms of get- 
t ing   the  desired response from the  plene. Thus, in tu rns ,  a 
student i s  usually  told to "old back pressure" ra ther   than   to  
"hold. the nose up on the horizon," and in landlqis   to   "pul l   the  
s t i ck  back" rather than t o  "et t n e  tail down." 

10. Recent  emphasis on the  use  of  control  pressure  rather  than con- 
t r o l  movements is re f lec ted  in a total of 15 d i f f e ren t  "pressure 
expressions,"  but the frequency count  show that euch expressions 

move the controls themaelves. 
were used  only  about  one-fourth as often ae d i r a c t  commande to 

11. Students  sometines  experience  difficulty in uuderstandlng what an 
ins t ruc tor  means by a given  expression. I t  is, however, perhaps 

ally: e.g., "pull  the   th ro t t le  off,m "roll the s t i c k  and  rudder," 
for tunate ' that  the are unable to execute the ins t ivc t ions  liter- 

"go off  on a wing,. "kick  your  throttle," end "ktck  out motor." 

The foregoing analysis immediately r a i se s  several other  questions of 
i n t e r e s t  in such w tmdysis of the fllght instructorts  vocabularyr9 

1. In s ? i t e  of the wide variety  of  terms which ins t ruc tors  in prim&. 

l&ryn wllich bears the burden of instruction? 
training tend t o  use, is there  a r e l a t ive ly  smal l  "nuclear vccabu- 

2. What i s  t h e  r a t i o  between $he number of terms i n  such a basic or 

vocabulsryn? 
"nucleu  vocabulury" and the number in the total or  "occ ; , s iod  

3. W h f i t  i s  the r a t i o  in ~ ~ j e  of t h e e  main groups of terms and phrases? 

8 One wonders how accurately  the  instructors  themselves  could have  followed 
a l l  instructions1 

These queations, as well ea the  following  analysis and discuspion, were 

pretations of the  author. 
formulated by Dr. Walter R. Miles, and do not   necessar i ly   re f lec t   the  inter- 



. .  

are presented. The terms.used 30 or more times by the four   instructors  
during  the l.2 hours  of  instruFtion were selected for study. In the f irst  

been taken; the second column l is ts  the-name of t h e   m t i c u l a r  term or  
column i s  given  the  table number (see Appendix A) from xhich  the term has 

phrase;  the t h i r d ,  the frequency  of  use by the  four  instructors;  and the 
f o u r t h   ( l a s t )  column indicates   the  instructors  or instructor  using  the 

of instruct ion,  30 q 9 e a r m c e s  of 6 given word or phrase would indicate  
the  usefulness  of this par t icu lar  term i n  tipproximately 75% of the lesson 
hours. 

In  Table 11 the  tabu1i;tions  nccesscry  to answer the above questions 

. term. The frequency o f  30 wt1s a r b i t r a r i l y  chosen  because i n  42 hours 

It w i l l  be  noted that 63 o f  the t o t a l  of 496 terms meet t h i s  c r i te r ion .  
T h i s  is  only  about l.2.7%, or a r a t i o  of 1 t o  7. Th i s  might  be said to 
indicate  that the   r a t io  of 'occasional" words to   those  that  are highly ne- 
cessary and c r i t i cd  for   the  inetruct ion of primary students i s  much too 
high  for  best e c o n m  and efficiency i n  primary inst ruct ion where smooth 
and r&pid  learning is  the  objective  to be  obtained. 

It must be realized, however, that flying  instruct ion must emphasiae 
cer tain  generd  categories  of  terms much nore than others. I t  will be 
noted that the 63 terms  which meet the  cri terion  frequency of 30 nre 
drawn from only 24 of tha 33 tables presented in Appendix A. It is  obvious 

w i l l  need t o  be repeated more often than terms having t o  do w i t h  aerodynam- 
that terms concerned  with l tsci ing,  turning, and various commands (Table  19) 

i c s  or pzts  of the plane.1° The term 'stick," however, i s  one notable 
exception t o  this statenent  (Table 27). It  will be hlso noted tht  t h i s  
is  the  most frequently  used term of  those mnhlyzed. Perhaps this is by 
rehson of the f h c t  t h u t  there  i s  no synonym f o r  it; it i s  short  and dis- 
t i nc t ive  and ins t ruc tors  fee l  no need for  varying it. 

for   the 33 k b l e s  in Appenaix A, it is found thit a t o b l  of  10,l32  terms 
a d  phrhses appehred i n  the  transcribed copy from the 42 hours of f l i g h t  

a t o t a l  of 7,939, or 78% of this g r a d  t o t d .  . These 63 words cnd phrases 
instruction. The frequency o f .  use  of the 63 words (Table 11) accounts  for 

are therefore  used on the merage of 126 times  apiece, whereas, the remain- 
ing 433 words were used on the  merage, only 5 times &piece. 

Whcn the  frequencies  of ali terms f o r  a l l  ins t ruc tors  w e  to ta l led  

Further analysis of  these data, however, suggests thht t h i s  63-woni 
"nuclear  vocabulary" i s  n o t   i d e a l   r i t h i n  itself. For i n s h c e :  only 
LO of  these terms were used by 63.1 4 of the instructors ;  l.3 more were 
used by only 3 inst ructors ;  8 terms by only 2; end 2 of the  term8 by 
only 1 inst ructor .   This   c lear ly   indicates  a degree of' V6rihbilit.y  beheen 

~ 

lo Theae chclracteristics may or may not  be t rue  of other samples & in- 
struction. These f igures  ind ica te  that therc & a s a l 1  "nuclear vocabu- 
lary' which bears  the hurden of ?re-solo dual  instruction. 

~~~ 





drift 
pylon 

controls  
ming 

neutral   posi t ion 
preasure 

back(ward)  pre6sL-e 
s t ab i l i ze r  
rudder 

right  rudder 
rudder  pedals 

l e f t  rudder 
a i leron 

t h r o t t l e  
a t ick  

R.P.Y, 

cut  motor back 
cut  motor 

close , t h ro t t l e  

133 
4.4 

111 
33 

u7 31 
2 u  
48 
321 
w 
35 
68 

654 
134 
3b 
56 
30 
43 

a4 

Total No. terms Total frequency 
meeting c r i t e r ion  2 63 of 63 trims = 7,939 

T o t a l  No. terms i n  
42 hours  instruction = 4% of A% terms 5 10,132 

Total frequency 

the  vocabuliaries of the 4 di f fe ren t   i as t ruc tors ,  which, ' la the interest of 

noted that some of the t a m e  in the Wrmzl.eer ~ o ~ b u l t i r y "  are  approxlmab 
good inatruct iond  techniques,  i t  is desirable  to  reduce, I t  will be fur ther  

on the  efficiency of the  instruction. 
synonyms. It might be hypotheaiaed that this fea ture   a l so  would cut  dom 

This same sort of reasoning might be applied  to  the 'occaslond vocabu- 

large end contains  too high a percentage of approximate synonyms to be highly 
lary" as well as the  "nuclear.". The noccasiond  vocabulsry"  itself is  too 

e f f i c i en t  f o r  instructional  purposes, The "oocssionel~ el60 has a very high 
degree of va r i ab i l i t y  among t he   h s t ruc to r s .  

The ratio f o r  average use in thc "nuclear vocabulary" ab against   the  
"oocaaioaalm i s  25 t o  1. Thio treaendous ratio Beems out of l i n e  wi th  any 

hkve it a t ick  end be meaningful t o  the trainee,  i t  probably should be re-. 
 goo^. instructional  technique. To get over a technical   tern o r  phrase and 

peated i n  the course of  instruct ion B O L ' ~  t:hm 5 times. 



Presented on the following 
pages nre the frrsquenc.Les of each 
term 01' phrase used by the Pour 
instructam during e home of 
dual hs tzuc t ion  !approximately 10 
hours for each instructor). 

grouped jni.0 general categories B C -  
The words and p!:razes are 

cording to ,the mpsct  of fl.yyL%g to 
which they were applied. 



1 
1 
3 



19 2 
b 

4 5  
1 1  
2 4  

1 
I 
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-. A 

glide 5L 
normal gllde 7 
gliding 
coast 
gliding  angle 3 
normal gliding  angle 
break( ing) g l i d e  l. 
break (it) up (glide) 
f la t t en  out 2 
gliding distenss 
gliding speed 

. 
a 21 6 

A 

2 3 
1 . 

13h 
53 
103 
1 
18 

21 
1 

3 
2 
3 
1 



b e l t  (eafety) 
brakes 
control cables 

f l lPPWS 
elevators 

fuselage 
hood 
keel surface 
pseeenger 
propellor 
shock aorde 
tall skid 
tall wheel 

wlndahield 
T@rti& I'in 

Total 

1 2 
5 . 1  

1. 
1 

1 
a. 

3 1 
3 
1 
6 
1 

Frequency Par 
gU Instructors 

3 
1 
1 
3 
2 
1 
1 
1 
1 
4 
3 ~ 

1 
5 .  
1 
_I 
1 

29 . 
No. Term Ussd 1 4  3 u  

h b e r  of tern in Lha eategozy 15 
!lumber o f  terms u9ed by all four instructors 0 
W e r  of terms used by OW one instmctor 11 



4 





take-off 

cross-wind tako-off 
take-off path 
take-off position 
break ground 

taking o f f  

l i ft  ( i t  off) 

pulled o f f  

(off  ground) 
ro l l  of f  the ground 

stall it of f  
s tal l  out 

T o w  

No. Term Used 

Frequency For 
A11 Instructor@ 

3.52 
42 
1 

3 
1 

1 

7 

a 
1 

Number of terms in the  category 
Number o f  terms used by dl four instructors L 
Number of terms used by only one bzstructor 8 
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Term or Phrase 

wind direction 

across wind 
cross wind 

crosanays  with 
(to) wind 

down  wind 
upwind 
upward wind side 
into the wind 
windwed side 
tailwind 
wind indicator 
wind sock 
velocity 

Total 

Frequency For 
I_ Each Instructor 

L . s n s n  

I 

1 1 1  
8 28 18 13 

2 1  

8 19 29 29 

11 
1 I. 

a. 

3 1  
1 

d. 

2 
57 
3 
i 

115 
2 
1 
4 
1 

c40. Terms Used 5 7 9 8  

Number of term in the categsry 13 
Number of terns uaed by a l l  fou r  Lmtrdctora 5 
Number of terms used by only one instrmtor 5 



i 



Term o r  Phrase 
Each I n c t r e  
Frequency For - Frequency  For 

-. 81.1 Instruct- 

I A a c D  
climb 35; 
normal climb 
climbs 
climbing 

steep climb b 

normal climbing  angle 
climbing  angle 

normal climbing PO-~ 

S h d l O T  Climb 

s i t ion  
Total 

- 
% 

23 62 85 
17 bh 10 
2 1 

50 30 
1 
7 1 
13 

1 
2 

-k, -- A. 
114. 110 99 

205 
L3 .. 

3 
80 
1 
9 

15 
1 

2 
359 
- 

No. Terms Used 2 8 5 . 5  

Number of terms in the category 9 
Number of terms used hy dl four instructors 1 
Number o f  terms used by only one instrcctor 2 



Term or Phrase 

landing 
lMUd 
accuracy landing 

cross wind landiilg 
come i n  short 

f loat  
f l y  i n t o  the grwmd 
forcod l a d i n g s  
k i te  
lendlug position 
l eve l s  o f f  
leveling off 
level  out 
noma1 landlng 
nosing over 
overshoot lendhe 
run  it in 

eteps in landing 
shoot a landing 

three Doint contact 
three point landing 

Each Instructo~ 
Frequency For 

&ll I n s t r u c w  
Frequency For 

.4 

84 
30 

I 

u 
1 

62 

1 

Totel 193 

NO. Terms Usod 7 

- 

D 

100 
82 
1 

1 

4 
27 
2 

57 

5 

1 

6 

- 1 
287 

1;! 

325 
209 

a 
1 
2 
4 
5 

57 

2 
2 

131 
33 
65 

1 
5 

1 
2 
6 
1 

1 
5 

859 
-- 

Number of terms in the  category 21 
Nunbe- of terms used by 611 f o u r  instructor3 b 
Number of terms used by only one instructor 11 



I 
A E c 2  

79 95 137 
66' 15 

3 
71 116 157 

3 
2 

4 
1 

1 
2 1  

1 
0 31 24 

3 
3. 

1 13  10 
1 1  

3 

2 
6 12 

1 

P 
1 

5 
a 1 
4 5 1  
B 4 3  
5 2 2  

1 
7 10 9 

1 
1 

2 
1 

112 6 5 
2 2  

62 2 4 
9 1 mTzi3Ez 

%E 
79 

580 
3 

3 
2 
4 
1 
3 
A 

84 
1: 

3 
3 

1 
2 
24 

1 
3 

33 

17 
2 

1 
1 
1 

2 
5 

19 
21 
lo 

28 
1 

I 
I 

1 
2 

4 
123 

68 
4 

1Z-T 



a 
1 

150 

11 
3. 

3 
7 
11 
1 
3 
1 
2 

205 

Nwber of terms iu tho category 19 
m e r  of terns used br all four instructors 2 
tJu&er of terns used by o n b  one instructor 6 



r 'I 

e 
Y 



85 
21 
1 
2 
2 
2 
1 
1 
1 
2 

12 
2 



Term or Phrase 

. 
L 

5 

4 

2 
s 

1 2 
L 

2 
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T W  17 

FRJNUENCY TABLE OF TEhMs AND PHRASES FOR DIVES 

Term or Phrase Frequency For Frequency For 
@ah Instructor &l Instrytore 

A B E P  
dive ( 4  (-1 1 2 5 6  
dive it 4 2 6 

17 

nose d i m  1 1 
pulled up from dive 1 1 

1 1 pull out 

, i. 
. . 

1 
27 

No. Terms Used 1 5 2 2  

lumber of terms in the category 6 
Number of term8 used by a l l  four instructors 1 
loluaber of terms used by only one instructor 4 



' Noe T e r m  Used 2 1 2 2  

Wu&er of tens in the m t e g q  2 
Nwber of  toms uasd by all four instmrshrs 1 
m e r  of tarma used by onlJ OM inetmotor 0 

. -c 



20 
1 
2 

ll1 
1 

24 
4 

17 
65 
20 
1 
1 

24 
18 

5 
'. 



3 8 

1 
E% a . 





Frsquonay For 
Iustruators 

171 
1 
1 
24 

A 
1 

1 

1 

4 
1 

Q 
1 
7 
2 
6 
4 
1 
2 '  

44 

1 
L 

1 
6 
1 
15 

13 
14 

1 
8 

133 
1 
e 
S 
33 



1 
5 

3 
208 



18 
4 
8 
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TABLE &Ti 

TAW?, OF TERUS MID PBRASES FOR USE OF COUTROLS (STABILIZER) 



Jql 
4.l 
84 
1 
1 
4 
35 
2 
1 
1 
1 

4 
1 
8 





9 

9 1 ' 4  9 
e 2 

1 
1 
e 

3 

? 



4 
1 

2 

1 
1 

1 
2 
2 
9 
16 
2 ns 



emitch 
ewitoh on 
contact 
sngine on 
switch off 
kick out nrotnr 
cut out motor 
out the switah 
turn it off 
throw gull off 
motor aut off 
shut off' motor 

Total 

1 1  
2 

1 2 1 3  

1 2 
1 

i 
1 1 5  

3 

1 
1 

2 
2 

7 
1 
3 
1 
7 

1 
3 

1 
3 

-2 
33 



Term or Phrase 

throttln 134 
5 
8 
L 
8 



i 

Term or P h a e  

gun it 
give her the gun 
amok the  tbrott10 
cock tb throttle 
kick your throttle 

'throw ber aide open 
b l d e  open" 
open ber up 

open motor 
open it up 

open motor up 
open motor wide 

open the throttle 

push motor on - ,k .- u 

Total IL 38 27 26 

dl]. Instructors 
Fmquency For 

14 
2 
1 
1 
1 
28 
1 

20 
1 

l2 
1 

18 
1 

I 
1 

102 



4 5 -  

Tern or Phrase 
I_ 

Each Instmotor 
FrequctncJ For 

out motor 
cut motor baek 
out it down 
010s. throttle 
out the  throttle 
ease throttle baok 

throttle baok 
throttle it down 

throttle the motor 
throttle the  engine 

puu off throttle 
throttle off 
close motor 
reduce motor 
reduce motor speed 
power back' 
p u l l  motor off 
idle b a d  

throtth 

A 
2 

1 

2 
2 
8 

1 
1 

2 

B c  
4 5 5  
25 5 

23 
1 

9 

4 
1 

2 

1 
3 
16 

1 

D 

4 

I 

20 

13 
1 
1 

1 

Frequency For 
pll Instructore 

58 
x, 

43 
1 

10 
1 

17 
6 

1 
7. 

1 
1 
1 
1 
3 

16 
1 
2 
1 
19s 

19 
1 
l2 

s 





I: 

S I  

I: 

9s 

I: 

S I  

I: 

8: 

II 

SI 

I: 

0. K., then. 

Boy, this head thing seems tc have grm. 

You l e t  the  door d m  there. I said,  l e t   t h e  door dom.....I'm going t o  
l e t  you do dl t h e   t a x i h g  t-. 

0. K. 

, .1 

, :  . 
fr 

0. K., turn t o  the   r igh t .  You noticed which way the wind i s  blowing, I 
h o p  

It ls  & o h g   r i g h t  towards that back.. 

The wind i s  right out of the  north so w o l U  texi down to  the  (south.] 
Now, remember, taxi s l m y ,  keep your eyes open and don' t   forget   that  

your t h r o t t l e  apoothly, don't  hurry it....ItQs about  time for another 
8 p a t t e r n   i n  taxiing and leave the stick in neutral. ---- How, use 

turn. Now L Q ~ I  you have turnd,  look  out  both  sidea and check up on 
your t r a f f i c .  ---------and the  airplane comes t o  a complete stoppi nor 
me rant t o  knep rolling, so ne  keep going for about lo0 feet in the 
f i e l a  

1008 

Now, Lrssmuch a s   t he re  is a l o t  of  traffic using the   a i rpor t  from the 
l a f t ,  ,ve mow there is someone  oomewhera around on OUT right  here.  
Therefore, j u s t  in case aomeone is  d n g  a (183Qside approach] Landing, 
instead of turning t o  t h e   l e f t  here, we will tu rn  around t o  the r igh t ,  
scanning  the grauad and the  sky at the  ssme t h e .  

That was to  the right7 
. .  

To the right....Hon you can  see if anyone was coming i n  you could 8ee 
him.. . ..Now i f  they were d i n g  a (1800epproach), coming out on the first 
leg, you  would give him the right of mey......All r i g h t  now, I want you 
t o  make the  take-off,  ...... from a f u l l   s t o p  ..... Use your th ro t t l e  slo~ly .... Now come forwar$ j u s t  a l i t t l e   b i t   a f t e r   t h e   a i r p l a n e  starts ro l l i ng  ..... Lower your nose dom...to a gentle climb....and hold your nose in 
that posit ion by  applying back pressure...Now as you come back on the  
s t i c k  you are going to notice...that  there w i l l  be a resistanoe to-the 
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backward movement of it....&& the airplane picks up a little speed 

pressure,   just  enough t o  hold that nose-in a manner l ike  that-to 
... and as soon as you f e e l   t h a t  resis$snce you uant  t o  apply your back 

hold i t  in a normal climb. D o n ' t  l e t  it d m .  

8: I see. 

11 And then a8 soon as you break grouad and start flying,  use your rudder 
and a i le ron   to  keep  your ahplene  level.. .but do not pull  that n o k  up 
steep. -.. . .Bold it down j u s t  e l i t t l e  b i t  until (you pick up) f ly ing  
speed, then resume your noma1 climb. 

S t  To start out is t h i s  i n  the  r ight   posi t ion? 

I: 0. K., t h i s  is r igh t .  Right s t r a igh t  ahead. 

SI Right  into the wind. I don't see cay plane. 

I: I t  i s  dl yours....the open runreays......Wide opm....Pull on the stick 

back....cone on back...Xold it back....#ow l eve l  off a l:ttle...'.los 
......j U S t  a litth. NOW hold  your nom iU that position.,..Come on 

you ' l l  pick up f ly ing  spel....Roiee your nose j u s t  a llt+Je...Thatas 
right  there.. e 

8: I did  not  see  that .  It sure g e t s  of f  the gromd in a hurry. I say it 
ia a good thing you dcn't  have time t o  wa'ry about it. 

I: Nor a8 800x1 a8 we get 200 fee t ,  we'll l e t  o w  throttle baak about hlY0 

88 Are we about 200 nor? 

I: 

8: 

IC 

8: 

I: 

Sa 

I t  

S I  

I: 

Will you close your thrott le  sbout hulf way now? 

Yeah, I got it. I -- 
I can't hear you, but am I talking  too loud? -for you? 

No t h a t ' s  Pine. 

Shake your head, 

0. K. 

1 aQl hlkiSg b 0  bud? 

NO. 

0.  X,. .Now you Eiavo y v x  n05e just a l i t t l e  high na5* 



.. .. 

Mow, will you close  your t h r o t t l e  j u s t  a 1ittJ.e more... ..T!mt io bet te r ,  
r i g h t  there, How m k e  a climMng turn to tne l e f t , a c ,  

~ ,~ 
I 

Left. 

I t  i s  not necessary t o , p u l l  your ume my h i b e r  than yvir have it, a t  
a normal climb.....In fac t ,  you should lower it  j u s t  a l i t t le. . .and 
hold a very Shall08 bank.. .Now t!lere is tjne proper right bank.. *. 
notice  where the horiam...cuts the leading edge of your wing....That 
is j u s t  *bout* the right bank f ~ r  B climbing turn ..... Climbing  tu'rn  re- 
qukres a shalloa bank, and a aha?.low b&...ia hmder t o  hold, tkrs- 
ford, you w i l l  hava &to use your eilerofi considerable t o  hold t h a t  tank 
constant....All right now, recover. A.11 r ight . . . .b t ls   level   off , . . . ,  

Seems to be going r&ther rapidly today, 

You a r e  s t i l l  climblng....Look out under yw~r uing,,.Pol: can t e l l  by 
that....if you c a n ' t   t e l l  by t he  nosea 

Ysah, 

Now as 10 l eve l  off....we thrott1.e. back to  cruising  speed.,,nhich i n  
t h i s  par t icu lar   a i rp lane  seems tc. be j u s t  a l i t t l e   b e t t e r  than 20000.u 
They have i t  marked r i 5 h t  under the yellow-- 

I see tha t ,  

Now t o  keep from climbing, rmember you nuat have the r i n g  level or 
dom...juat a l i t t l e  bit, . .heve  the  front end dom j u s t  a little.o.. 

Yeah. 

That is it...right there...... 

no we-- 

What is that? 

Adjust  that? 

Now adjuat  the  stabilizer so it will fly  levelnow.. . . just  relax your 
stick, and i f  the (nose) falls down, bring it back.. .. .Now you have t o  

w i l l  f l y  level... 
do it rather f@.st....That is it....That is it...and  then  get it so it 
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81 Oh,....hit the rough spots now... 

IC Now do you have the  (ship  leveled)   off   pret ty  good? 

5: Letts see, I believe  that  is about  right.... 

I: 0. K. Nor (&le) we are going  dom  (to  our)  practice (area) there, io 
no point oi' wasting  your  flying time so we'll do same coordination man- 

a break....and you must do tha t  smoothly  and....coordinate  your oontrols 
euvera,....All they are, are turna.....link one bank to   another  without 

... You coordinate  everything  in  this maneuver, your  back pressure,...... 
you a r c  relaxing  the back  pressure and applying your aileron  pressure... 
&.....rudder.  Every movement aaf control used emoothly....All r igh t ,  

We go around in a normal  tm.....Wow we will go t o   t h e  left....He rill 
... we'll go to  the  right...and relax our rudder...and kick it back.... 

slowly  relax  it...applyiag our back pressure t o  hold our nose up..*.All 
apply  the  pressure end hold it u n t i l  we r o l l  over in a l e f t  bank and 

your nose level...and  don't l e t  your  bank get   to3  s teep ...... Suggest a 
r i g h t  now, you just  take  over and go right ahead....Remember to hold 

l i t t l e  more rudder on the recovery. 

SI A l i t t l e  Ipore rudder on the recovery...,.O. X. 

I: -------That is better..  .Nor hold that pressure. .Kold it, hold it, 
hold it, hold it. Now relax it. See you apply that pressure and hold 
it smoothly and firmly until you reach your desired bank...,Then  you 
bring the ai leron to neutral and  (thsn)  smoothly  apply  the back pressure. 
Now I went you to do the atme thing w i t h  j u s t  a l i t t l e   s t e e p e r  bank.... 
Well, don't be a f r a id  t o  apply that pressure..*.Thatns ( i t ) .  Nor remem- 
ber  to  apply that bsck peasu re ,  

11 I don't believe you a r e  making it . . . the bank quite  as steep a8 you canD... 
just hold this turn on around now....Rold it in that bank, 

86 I was not  watching the wing6 t h a t  time, I was watching the nose. 

11 0. K. Now recover end work back towards the   a i rpor t ,  

S: I wonder where the   a i rpor t  is....I see the smoke stacks  over  that  other 
way...l see--I see sonething...aonder w h a t  that is...on the  other side. 

I: 0. K., now go into 6. normal glide....Wow do the same thing in a glide... 
Use y a w  rudder.. .Don1 t forget  your  rudder. -. .Don't forget  your back 
pressure...#ow go the otiier way......O. K., nor recover and gl ide  level  
and then....and  then open your t h r o t t l e  and  then resume a climb....O. K. 
Open it up...All r i gh t ,  nor d e  a climbing  turn t o  the l e f t ,  remember 
your shallow bank and don't- throw your nose too  hi&. 

. 



SI 

Ia 

IS 

Sa 

I8 

9: 

I: 

98 

I: 

S t  

I: 

Sa 

I: 

See, I was uatching  the wrong thing before, e .I h&d a a u k  on the.. 3oa I 
the nhg. 

houses.....and there i s n l t  any cettle.,..in  the....so we B i l l  uae that 
-Now we r a t  back far enough here....% are   ou t  of the ray from a l l  

as a pylon t o   f l y  aromd......over  there, T h a t  is it...down there. See 
you never want t o  pick a pylon that is a bmn o r  a hcuse and then f l y  
around-or f l y   t o o  close t o  the house  because it ?+ill. disturb  the  poople 
in there--and we &ant t o )  he 6s courteous i n  the air us possible.  Bot 
only for the pecple on the ground, but fa r  the  other fe!.lms f ly ing  
around. 

Yes. 

-and I am going to col~e up further this thm.. .eput i% in a bank,., 
m d  tum holdhg.. .r ight t u r n  and bank cmstmt. Aad I rant you Lo 
no%ica...that we will not go in e. perfect circle around that barn as 
we would i f  the a i r  rerb perfectly  calm.. .Well, W E  have oaw bad estrtb- 
liEhed...have a given mum-L of  back pressure and hold .that bank constant 
wa..Now you cen see 5 s  cone arouad on the  north side cf it as US 

being b l o m  in towards tha t  bara.n.....lbw when we corne (om] out, it will 
be impossible to go around that barn  perfectly even, because the wind 
is blowing us back. 

Yes. 

Nor we will hold t h i s  turn...umtiL we &x% headed beck again.,.,Thia 
tiroe Fa a l l   p r o b a b i l i t y   a e  will come i n  this side of the bRrn bscmse 
the wind has blown us back, o 3  

i ,  . 

Yeah 

Mor, r e  are holding the 58116 t u r n  a td  the asme bank,,, ,but now se are 

area8 t WSP 
going r i g h t  over the Lop of the barn instead of around the north of it, 

Yeah. 



SS 

I, 

8:  

I: 

S: 

I3 

9: 

I: 

Yeah. 

Now....we will  hold it just a little  steeper .... Now we know the wind 
is out of the north...and we are h6adFng up into it...just a little 

ray around,..We are  the  first  side down,..You notice  we  are  trying  to 
..... Therefore,  we w i l l  shallor off  slowly and emoothly.....Allthe 

cut  shallower? 

Yeah, 

That barn is sti l l  there,  right in the center..,. Nor as we start d m -  
wind  again we will  steepen  that  up,  Notice  that  the barn still  stayed 
right there.  Therefore,  we can  fly  around any object on the ground.... 
by controlling our  banks...Naa you continue  on  around  there  and  hold 
that  barn right in the  canter of our turn,...hlor you  will  have to shallor 
off  just B little nowe..  .Just  hold your  (turn)  but  shallow  off  just a 
little more, you are  coming  up  right  side to the  wind now......Now just 
hold it...Noa smoothly and slowly  increase  your bank... because  you a r e  
going  downwind. Now you will notice..the variation  will  hold  that barn 
right  where you rant it,..don't  youP...by shallowing  off  the bank and 
increasing lto...All  right, now @:e are going to pick  out a road going . 
east and west a d  there doesn't  seem  to be any handy EO we will  juat 
use that fence line  right  there  by the barn. 

0. K. 

Mow we ail1 make S curves  across that....having the sane si5e loop on 

will  start  with a shallow bank.....And n m  es ,we come on downwind.... 
each  side of the road.  You notice we sre turning intoke wind, so we 

we increase our bank just a little...Weell notice  that our  path over 

but  our pattem is on the ground--that is the  one we want....Nor n 
the grouud is (the loop end  of an W )  Really in the air it isn't, 

have  crossed the road at right angles...we are going domwind 80 we 

around up I n t o  the  mind. Now you w i l l  notice  that the arch on this 
try to come back....make a (steep) bank.. ... shallowing off as we  come 

of course? it is about  the same dishce....Non I nant  you to take 
side of the...fence..ls just the same as it was on the other....and, 

over, concentrate  on  holding that m m e  pattern (all the ray) down ths 
fence line...aleo on  maintaining a constant altitude.....Now let96 
start our turn to the  right. .. .remember shallow. 88 you (go into)  the 
wind e 

I ulink I am looking at the  wrong- 

Now don't let the wind  pull  you over there....That~s the time...Noa 
keep  it  up a bit....,we are coming down....Nm as you eteepen'your bank... don't forget  to  increase  your tack pressure....Non recoveru*r.. 
You cros8 it  at right angles.. ... Now  start ( w i t h  e steep bank,) and 
as you come around,  gradually shallow off....so your arch on this  side 
will be the Same as the other. 
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Golly jocker.,..I  donst see the deck.... 

--and moss your fence  line  at  right  anglee  each time....now level 
off, A l l  right, now let's see you make a couple of them  without  me 
teulLng you.... 

A l l  right...This ie- 

Seems  like a pretty small arch on this side....You  made  your bank too 
steep....Non we w i l l  steepen it  up so we  rill cross at  right angles 
-...Now you are going dornwind....make e steep  bank....That i s  about 

up into  the  wind....Therefore, we start  shallowing  off....smoothly and 
it...low you are no longer downwind.......Now you are starting  to  come 

fence  at  about  the  right  spot.. ..... NOT donRt let  it  get  too steep,.. 
elorly......Nm  just  hold  that bmk...,and see if we dontt cross that 

My nose is up, 

Now you see your pattern  this  time is much  better. Nor steepen up 8 
little as you are  going  downwind.  That is plenty, now hold  it. Row 
Ilve got a spot  picked  out  where  you  should  (cross)  the  next  time. e 

I'm not  going to tell you how to turn  and  see if you  will  do  it  right. 

I am off the line. 

Kell,  you  made  your loop on tnis 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  off as you come  up  into  the  wind, 

I think I canqt tell when I am in the wind. 

I'll set  the  ship  for  you  and  start  you  out  again.....Now I have another 
point.......Letas m e  if you can come up  to  it  this  time...about  where 
that  field joins over Lhere....see ..... Remember  you  come up into  the  wind 
sad  shallow  off a l i t t i e  now,,.. 

I believe I can  fly better. 

Just  hold it...Now you see we are going  directly over the  point we had 
picked  out.. a .Well, o.. ., . . I .Very nicely these *. . . A 1 1  right. u . . R a  let3 s 
(fly) back  towards  tha  airport,, . , ,I rant  you  to  put it in a (slight 
climb) e o .  .and  do  that  coordination  exercise while you are  (climbing) .... Remember the throttle.....Don't  forget  the  back  pressure....Now roll 
her right on over.;.,,.holding  your nose up.....I believe you can  hold 
your nose  just a little b i t  hi&er,...Thatqs  good  right  there.....You 
w e  flying  without n preesuro one  time and then  flying  with one another ....-- busts up the angle- 

Yeah, I don't  particularly l ike  it very much, 

All right, MOW back t o  the right,,,.Now hold your nose up  just a little 



St .... i s  t h s t  0. K,7 

X I  Remember my dmonstratiw here l n s t  t l ! ~ e , . . p ~  fl.ew...c constant bank 
and a constant back preaaure.,. 

SI Yeah. 

. ,. 11 Do tha t  and---~'-your nase will @ r i g h t  where  you want it'l 

8:  Yeah, 

I: We put on a certaiu amount of back presmre-----md hold her nose r i g h t  
where we w a n t  it, , ,regulate  the  ( turn) by the bank.., ;.Now we are con- 

ing and climbing a t  the eame t ime ,   i an l t   i t ?  
siderable  higher ti- we were, BO that i e  good proof that we kept turn-  

, %  SI Y e a h " .  ' 

I: Well, we might want t o  lose a L i t t l e  of this alt i tude. . , . . . letRs !&aka a 
normal t u r n  t o  the r i g h t  c......in a glide  stn. . .donat  forget your b c k  
pressure,.  .recover.s.. ... now make a tarn to   the   l e f t , ,  Don't forget  t o  
use your rudder along w i t h  your aileron..LdTyNow you a r e   l e t t i n g  yow 
nose creep back up on you,., 

S t  Yeah, ... forge t  that pressure.. 

I: Now, i f  you will look &round. ... Re look out  on the one wing tip,...let 
our gaze wander r igh t  over the horizm,n..  .and ( t o )  the nose around t o  
the  other wing t i p  .... and a t  the same time we w e n t  to  notice the f ie ld 

of the  plane to the other....You will see  airplanee and a180 other 
..... the  weather  condition....and  with your gaze  sweeping from one side 

of the  plane. 
things you vrouldnst see i f  you were t o  stare ahead or t o  one side..,,. 

SI Yeah. 

Is You always w a n t  t o  look aiound and  observe what is going on. N o r  hold 
that normal  glide......Swing le f t  t o  make t h i s  landiag...Iqve told you 
how t o  make them, havenst I? 

Sa Yeahoou, 

Ia Once you start back on that s t i ck  donTt come fonard....,.unlees  your 
nose gets  too  high..,,then  merely relax your s t i c k .   h n n t  shove it 
dom...*By all means ge t   re laxeduJJadonf l t  be crwped on a landing,... 

and take off.....Now, slowly come back,' Just keep on coming back slow- 
ly an& smoothly and donat  l e t  the airplane touch  the ground. Come on 

' Keep your-nose  straight aheadoa....You may have to open +&e t h r o t t l e  



back, on back- Hold her beck,. Hold if;- Keep your nose straight,, 
You haven't mede your landing  yot till i , t  s t o p  ro l l i ng  ,...,That 
wasn't a bad landing. ..., k t ' s  taxi up t o  t he  line, no~.,~,Ron, 
dofi't forget your S pattern here, As we approach  those  other air- 

we donot have any (brakes) on these, The only way we a n  stop it is 
planes down there, remember t o  use caution, Also bear ir. mind that 

to close the throttle,  because we don't  want to   get   too much speed ...... Does that thrott le  work stiff  or  are you henging on t o  it red 
t ight?  

I ththink meire not  working together on it, maybe thatva it, 

Let's turn around. It looks like Waco wents t o  come out BO we'll 
gain  a l i t t l e  room. VWll t r y  to pull up there  close  to  the  concrete.  

Yes. Kind of muddy right here. 

Yes, itfs kind of  bad,, .,... ROE, l e t s s  p u l l  up on the cement, 


