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Dear Dr. Brimhall: 

The attached  report,  entitled 4 Studv of the Semi-Annual -lit 
C d t t e e  on Bviation Psychology  with  the  recommendation  that it be in- 
Check for Airline Pilots, prepared by John A. Nagay, is submitted by the 

cluded  in the  series of Technical  reports of the  Division of Research, 
Civil  Aeronautics  Administration. 

There a e m s  reason for the opinion  that the  information embohfed in 

C i a  Aeronautics  Administration in reviewing regulationa prtaining to 
thia  report and obaenrations  concerning  procedures can be useful to the 

the semi-annual airline  pilot  inatrument  check, and in evaluating pat- 
tices  employed  in  its  administration. 

Sincerely  yours, 

mv:eag Morris S. Viteles, Chairman 
Connnittee on Aviation Psy.chology 
National Research Council 
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Under  current C i v i l  bir Regulations, airline p i l o t s  IM required t d c e  a 
ye& to demonstrate  satisfactory  proficiency in pilot ing and navigating bg 
instruaents. This requirement is intended t o  provide  assurance  that auch p i l o b  
have +ntsined  the  information and aki l l   necesesry   for   the  safe  operation of 
plaraeQ, even i n  the w e  of procedure6 and maneuvers which are p r f o m d  infro- 
qwnt ly  i n  the  course of day-to-day fllght in t rampor t   a i rc raf t .  

mation which could be useful t o  the C i v i l  Aeronautics  Administration (a) in 
reviewing policies  pertaining b ' t h e  ssani-amual a i r l i n e   p i l o t   i n a t m n t  &e&, 
and (b) in conaidering  teohniqtnts which could be used in most e f fec t ive ly  
checking  whether  information and skillet needed i n  both d a y - t o w  and BpLBFBBIL(* 
f l i gh t   s i t ua t ions  were be- aainfained. 

The study  described i n  ths  attached  report was designed t o  furnish infor- 

line ccmpanies with  respect t o  the requirements i m p a d  in tha six-mnth in- 
ment check and in the  procedures sanployed fo r  aseeashg p i l o t  havledge and 

respect   to  w h a t  should be m w e d  i n  the a d - a n n u a l   i n s t m m n t  check. Neve- 
skill. There a r e  a l s o  considerable  differences of opinion among p i l o t s  with 

pilots,   representing 15 per cent of t he   a i r l i ne  membership of the Air Line 
theleas, an analpsis of rep1j.w t o  a questionnaire  received fran 94.4 &line 

Pilots  Association,  furnished data of significance in considering mlnimm m- 
quirments in the way of  procedures which should be checked a t  spec i f ic  int&#, 

involved in the  actmFnistration of the six-month check, a t  
of equal importance are  reccemnendations bearing upon principles and promdurwa 

The findings of the etudy show that them are vide  differences among air- 

(1) Techniques employed in the  objective Standard Flight  Check for the 
Airline "ramport Rating, described i n  earller report6 of the C d t t e e  an 
Aviation  Psychology, can be profitably employed in setting-up precise d e s o r l p  
tiona of w h a t  is t o  be done and how it is  t o  be done and i n  making uniform the 
standards f o r  recording and evaluating  pilot   prforaance.  

should play an act ive role i n  the  select ion of those  procedures t o  be given 
special   at tention  during the limited time available for checking and practice. 

(2) Pilots ,  as mature individuals ui th   ins ights  into their o m  skill, 

(3) The training aspects of the semi-annual instrument  check f l i g h t  
should be st ressed so that full advantage can be taken of the  findings in 
effecting improvements i n  ski l l .uhere   they are  most needed. 

I n s t i t u t e   f o r  Research,  under  the general supervision of John C. Flanagad d t h  - 
the  close  cooperation  of Civil Aeronautics  Administration personnel. Special 

The Study d e s c r l b d  in t h i s  report  was conducted by John A. Nagey, American 

V 



admauledgeanent i a  due to  the airl&s piht6'uhb pr t i c ip tud  tn the st* and 
t o  officers of the Air L i n e  Pilote Association, including Devid L. Behncke, 
President, Clarence H. Sapen, Fmcutioe  Viae-Resident, U. W. Anderson, W o r k s  
Rogrtiss be ia taat ,  and others who & helm throughout the ispestigation. 
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L~ au#ar- ,~ , .. , r .~ .~ I 91,. 1 

The purposes  of the project  described in this  report  ware t o  prooib tbr 

Civil  Aeronautics  Adninlstration  with Infomation which  would  furnish a be4is 

for a review  of  policies In the area of  periodic  airline  pilot checking, ard 

make milable data for the  revision  of  current  techniques  for  checking the 

maintenance  of  essentjal  pilot  information and sMlls. 

The semi-annual instment checks wed by 18 of the country's major air- 

lines were reviewed and found to vary considerably in form and  content. The 

fl.ight-checking  techniques  used  do  not, in most  oases,  provide  specific s- 

or precise  descriptions of what  is to bs done. 

The basic  data  of  the  study ware provided by airl ine captains and firdt 

officers in their  responses  to a questionnaire. The questionnaire  listed 19 

procedures or maneuvers and ZY+ unusual or emergency  situations. mlots were Go- 

quested  to  indicate  the  number of timsa  each  of  these were f l m  or exper ionad 

in the  past six months,  the nmber of  times  the  procedures  should te flwn per 

six months period to  maintain  proficiency  at a satisfactory level ,  what recant 

training  had  helped  them  cepe  with  the  emergencies, and what typ of additim 

training or practice was desirable on both  the  procedures  and  emergencies. 

Nine hundred  and  forty-four  questioMaires were returned,  cclpprieing a&$, 

15% of the  active  membership of the Air Line  Pilots  Association  to whom f o m  ~ , ~ .  

were sent. O f  those  replying, 593 were captains, 324 were  first  officers, and 2'7 

. -  
.. 

did  not  identify  themselves. 

Pilot  responses showed considerable  variability. Many indicated  that t&. 

amount of practice  received on l ine  flights  in  the  preceding six months VOI) . .  

adequate  without  further  training.  In  general  first  officers expressed more orpd 

for addjtional  training or practice  than  did  pilots  with  captain ratings, 

1 

'Ihe f o l l w i n g  recaamndations were made on the basis of the survey: I ,,~. ~ . L  , 
, .  

. .  
. .. 
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Ths p i l o t  ehould be given a m o r e  active part in ttm mlac t ion  of 

t b e  mnemrs t o  be gben  e p e c i a l   a t t e n 6 1 o n ' d  Che role of the check 

pilot ehould be more tha% of consultant than examiner. 

2* Thining and  checking  appear t o  be especially needed on the  folloving 

maneuvers : 

a. The ILS approach 

b,~ s t eep  turns (approaching 

c. Rapid descent and pull-up 

'd. Recovery from unusual a t t i t udes  

e. Minimum s p e d  mneuvering, and approach t o  stall 

3. TraFnlng and checking on p i l o t  a k i l l  in coping  with  emergencies  should be i 
e@msited,   particularly on auch c r i t i c a l  it-8 as: 

" I). Engine f a i l u r e  

' 'b, Fi re  

c'i Failure of ground navigational aids 

d. Excessive  icing 

a. &reme turbulence 

I n  regard to  recamendations  for  checking  techrdques,  the  flight-checking 

prihoiplee developed in garlier studies   for   the CAA appear applicable3 i . e .  , 
unifarm standards, on-the-epot recording,  efficient  description, and objective 

it*, ,me use of simulators was suggested a8 an appropr iah  technique f o r  

dh4cklng p r f m c e  on emergencies  without h a w d   t o  personnel, The final 

rscC#bndation was that a nmbr of problem s i tua t ions   typ ica l  of the ccmplex 

ammgepey eituatione which are  l i k e l y   t o  confront  pilots be developed. These 

h*tSaaS complete with approved solutiom are expected t o  provide a valuable 

ald ia the developent of pilots' skill in ant ic ipat ing and being prepared i n  

a&wm t o  take appropriate act ion in mergencies. 



c r a f t  is required twice a year t o  demonstrate eat isfactory proficiew a d '  s'' 

pilot ing and naviga thg  Ly inetmnts.  ! M e  program of periodic abec- in 

i n  a e t a t e  of flux; change8 in the   Civi l  Mr RegulAtions pe.rtahiq t o  pePi~&O 

checks are under consideration, and there are many ophioae, a8 CO what sbmld 

conatltute the six-montha chack. A t  the q u e s t  of the Mvisian of Fiemar&, 
C i v i l  Aeronautics Administration, the Rational Reeearoh Council Ccamittee On 

Aviation Psychology arranged with the beriaan I m t i t u t e  for Reeearoh t o  oca- 

duct a study  designed t o  provide  data  regarding the essent ia l   infolaat ion sdl 

akil le  which m u s t  be maintained by air l ine   p i lo ta .  It was anticipated tbat 

i 

euch data would provide a sound baeie for the  review of CAA policies in tbe are8 

of periodic checks and training, and for the formulation of r eoaq lenda t iom u 

to techniques which could be ueed f o r  checking  whether informtion and e& 

needed in day-to-day f l i g h t  OperatiOM were being maintained. 

The purpose of t h i e  report  is t o   d e s o r i b   t h e  research program u&wWen. 

The results of a a m y  of the  current  periodic checks of the mjor air carrim 

dl1 be reported in the following eection. T h i n  section also Inc1ud.a a de- 

ecription of the  developant of a questioanairb  deeigned t o  obtain faote Zehkd 

t o  learning and nrmgntmring the  various a k i l l s  and infomation eseent ia l  t o  a 

sat isfactory level of performance in-pilotlng trans- airwaft and in mat- 

6wrgency  eituationa. The queetionnsire was direoted to  the group mat intar- 

estad in the  problem of periodic aheaking, tho p i l o t s   t k a e l v e e ;  a noup 

vhich has heretofore not been rurveyed in spetcmatic fMhiOn. 

i 

I zhe third sec t ion   descr ibe  the sample, the  queatiolmaire returns, aad 

the analysis of the  data. 

? 
. .  
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the results of which are ahown in the folloving table. 

(1) Is recording in  the air specified7 

(2) h e  instructions given for maneuvers? 

(3) Are airspeeds, p e r  settings, eto., 
/ 

e p c i f i e d ?  

( 4 )  Are airspeeda,  pwer  aett ings,  etc., t o  be 
f i l l e d  in? 

(5)  Are Beperate airspeeds, pover set t ings,  
etc., provided f o r  different a i rcraf t  types? 

( 6 )  Are tolerances  specified? 

(7) Are maneuver8 broken d m  i n t o  itsrms? 7 2  9 
9 - 

(8) Are p i c to r i a l  or diagrammatic aida provided? 18 

( 9 )  b e  behavioral descriptione  provided? 16 2 i~ 

(10) Is a diagram of  the check r ide  provided? u 4  ~, 2. 

(11) Method  of ecoring maneuvers: 2 

~ 

.. 3 
i 

~ . .  - 
4. 

a. 2-5 point sca le  
b. Percentage 8 m ~  

14 
2 



aiifemnt &dm, In tbm+,tap& r-t, *t ai the f l i g " c b  ebtaFasd 

f'ra &line companies conaieted of one op. two nimeographed pages containing 

llate of maneuvers which ape acored having tBs ohe&-pllot record hie 

opinion ulth very l i t t l e  help i n  the way of  suggested  standards or precise 

bss8riptions of w h a t  is t o  be done. The s p c i f i c  maneuvers and procedures in- 

ulqde-3 i n  the checks, regardless of haw they were measured, were, however, of 

particular value t o   t h i s  study i n  the  developent  of 8 questionnaire for air- 

~, , 
4 

l i n e  pilots.  

a#- 
z S ! z Z F . ~  ; ..: 

- -  , r  

&.. *i~.' . ** P t 

The first s t e p  in the d e v e l o p n t  of B quwtiormaire for airline pilot8 

y.8 the  canpilation of a l i s t  of e k i l l a  e08entid to 8 sa t i s fac tory  level of 

nsng performance. Gordonl12 i n  prepicus studiee, a h a *  a e t e w n e d  the 

orlt ical  requirements  of  the airllne pilot's job and had developed a reliable 

f l m t - c h e c k  based on these requirements.3 !Ibis flight-check was designed as 

tBe one t o  be taken by candidates for t h e i r  initial csr tFf icat ion ae airline 

pilots-for  their   Airl ine Tramport Ratings. The problem l n  the present  study 

ua6 a different  one; it was t o  determine  vhich essential skills, information, 

proficiencies,  etc.,  need t o  ha checked periodically a8 required by the Civil 

A h  Regulations. I t  also seemed l ikely tha t  8408 of t h e   c r i t i c a l  skill8 might 

be involved in  the  execution of maneuver8 which are  accampllahed many t b e  on 



ments  of  essential skilla, proficienciea,  etc.,  that p i l o b  med to ~~~.~iata;llk 

They included  the semi-annual instrument  checks of the major U. S. air-, 

training manuals, flight-checks,  civilian  and  military  aviation  handbooks and 

the like, Much valuable additional  information  gained  fraa  conferences 

with  pilots,  check-pilots, C i v i l  Aeronautics  Board,  and C i v i l  Aeronautics 

Administration  officials. A final list  of 19 "procedures"  eventually  evolved 

fran an initially  rather  lengthy  list. The reduction  of  the  list  of  procedurse 

to  this  group  of 19 was  dictated by the  need of presenting pilots wia a rW6On- 

ably short  form  to  fill out, and was  accomplished  with  the help of aviation 

experts. 

b. &&pis of Malf'uuction RBPOE;tB 

The questionnaire was also designed  to obtain infonnation on the t p S  d 

mergencp o r  unusual  situations  for  which  training or practice vould, be most 

helpful  to  pilots. One of the primary sources of  data of this  type u8s the 

records  kept by the  Civil  Aeronautics Ahidstration Air Carrier Maintenance 

Branch. These records  list  the  type of malfunctions  occurring in scheduled 

flight  which are reported dai ly  to  the  Branch. Analyses were  made  of reports 

of this  type  on several transport  aircraft  types:  the Dc-3, Ed, E-6, tfae 

C o m i r ,  Martin 202, Constellation,  and king 377. The kind and  frequency of 

breakdams  which  occurred  to  two  aircraft  types,  the E - 3  and m n  202, - 
a period of  several  months, are attached,to the report a8 &@&& Infor- 

mation  of  this sort, supplaented by that frm other b o u r c ~ s ,  provided a list 

of 26 nUuwsual Situations"  whloh were included in the  questionnaire. 

c. - 
Frm the  basic  data  described  above, a tentative  questionnaire form m a . '  



~ m m  It wisted et' matti-, imde%, RFRecEDIIRBB,*'m& 
SIl"IM(u1s," A#D nEXPERIF,RX WITH mIFS." 

'llm first sec t ion   l i s ted  thu 19 procedure item praviausly mntioned. 

Spam me provided  folloving  each  item for the pilots t o  record the to l lw ing :  

A. The number of tims the prwedun, wan performed on l im 
f l i g h t s  during  the  laat  EIX montha. 

B. nM minimwn number of tiram it is  M C O S S ~ ~ ~  t o  f l y  t h e  
procedure on l i ne  flights a  six-month period in 
order t o  maintain  proficiency a t  a sat isfactory  level .  

C, A "yea-no" column to  Indicate  whether or not  additional 

he was requeated to indicate  the amount and type of 
practice was needed. If the respondent anowered " p a , "  

additional  practice thak was desirable by choosing f m  
a list of types a t   t h e  bottom of the page and vrltbg 
the  le t ter   designat ion of the type  followed by a number 
bldiWltiq the mrmber Of p a c t i c e  E e S S i O M .  

The types of additional  training or practice  included: 

a. 
b. 
C. 
dm 
e. 
f. 
g. 
h. 
1. 

Training flight 
Practice on non-revenw fligbCa 
Practice on revenue f l i  t s  
Practice on elmulators $" such 80 the Dehml) 

Practice on mwk-upa 
Practice on the Link t r a ine r  

Hame study 
Wound EOhool 

Other 

me second section, headed, "UNDWfi sI ' lTPflm,n listed 24 type8 of 

eitnatione dth space provided f o r  indicatingt 

A. Iiumber of times  experienmd in the  peat 8 l x - m ~ .  

E. Ihe amount and  type of trainlng  received during the 
pest  six+onths which aldec¶ the respondent i n  coping 
with the  si tuations.  (The type waa t o  be chosen from 
the  Bme list provided for Section I.) 

C. Tbo mount Md tgps of additional  tralnlng or practice 

the list on the f i r s t  page if a need for additional 
needed. (Here again  the  respondent was t o  choose A.cm 

practice uaa indlanted by a "yes" response.) 

Ihs th lrd  section of the  questionnaire  requested  detailed  eccormte of 

badous E i t U t i O M  and C a d m t S  on the  appl icabi l i ty  of tlrrining  received. 



t o  be unpopular with the  respondents, many of whm dtted It altogethar, 
~. 
i- 

~i 
., . 
I 

d. 8 o f  

Two p i l o t  groups  reviewed the   t en ta t ive  qwetionnaire form: ths check- 

p i lo t s  of American Birlinee i n  a meeting a t  Ft. Worth, 'PaXM, and repressnta- .. 
- 1  

tives of the Bir Line Pilot8 Association a t  Chicego. The need for additid 

information on which t o  base policies  in the arm of periodic checke and tnin- . i  

ing was diecuased by these groups. Tfm problems connected w i t h  get t ing  valid 

infonnatlon from pi lo t s  on matters  of t h i a  type In which they are interested 

parties -re also discussed. . ,  

The A i r  Line Pilots Besociation bad three cclanitteee within their or&- . . ~  

, 

~. 

aation review the form. The suggestions  offered did muoh t o  reduce the 
. 

queatlonnaire's length. Such suggestions and other changes were ad0Pt.d and 

final fonn prepred  (m). .~~ , 
: 

.L 

The Air Line Pilots Association also agreed t o  distribute and Collect tbe 

questionnaires. Sane 6m G-page booklets,  photo-offset frcm typed cow, ware 

prepred and sent to the p i l o t s '  organization for tranmlttal t o   t h e i r  active 

memtera. The forms were sen t  out i n  June 1950, accclnpanied by a l e t t e r  of 

.L 

i 

. , ~  
~, 

tranamlttal from the Alr Line Hlots  Association. 
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I. Ret= 

A t o t a l  of 9U. questionnaires were returned. Of these, 593 were cmple tedby 

airline captains and 324 by f i r s t  off icers ;  27 pi lo ts   d id   no t   ind ica te   the i r  rank. 

*.e t o t a l  number of respondents  comprises s l i g h t l y  more than 15% of the Air L i n e  

Hlot   Associat ion 's   act ive membership. No attempt a t  follow-up was made. 1 

._ ~ 5 . -  

Thirty-three  airl ines were represented i n  the  returns.  As mlght be expectad, 

the   l a rges t  number of questionnaires were returned by pilots   represent ing  the 

largor l ines.   Airl ines frm whose pilots 50 M' moro forms were returned  include8 

American Airlines 
Eastern Air Lines 
Pan American World A i r v a y s  

United Air Lines 
Trans World Airlines 

P i lo t s  frm the following lines returned f rm 10 t o  L9 questionnaires: 

American Overseas Air l ines  
Braniff Ainnlys 

Chicago and Southern Air Lines 
Capital  Airlines 

Continental Air Lines 
Delta Air Lines 
Hawaiian Airlines 
Mid-Continent Rfrlines 
National Airlines 

Northwest Airlines 
Northeast  Airlines 

Pan American - Grace Airways 
Western A i r  Lines 

Air l ines  frm whose p i lo t s  less than 10 forms were received  includedg 

Alaska Airlines 
All - American Airways 

Central   Airl ines 
Caribbean - Atlantic  Airl ines 

Colonial Airlines 
Enpire Air Lines 
The Flylng Tiger Line 
Front ier   Air l ines  
Pacific  Northern  Airlines 
F'loneer A i r  Lines 



R-A*- 
R.ans - Pacific Pirlines 

West Coast Birl inee 
Yiscarmin Central Airlines 

- Te- 

2. &&ais o f  the 

a. V e t h d  

Tlle tabulation of the questionnaire  data proved to ba a rather extenui.; 

task.  Section8 I and I1 of each form requlred U8 separate responses md tbir 

mber multiplied by the  total   returns  provided mer 130,oOO p i l o t  response8 

far tabulation.  his figure includes %tits" ee a r98poXIse.) 

Bfter  s a w  preliminary exploration it waa decided tha t   t he  W8t mOmb&& 

w a y  of presenting the data w e a  t o  set up class intervals for tbe %mmical 

r e a p e e n  sections of the  questioanaire  (3ection IA, IB,  and XU), and to  rmL 

port the number of p i lo t s  whose responses fall within each interval. Sew 
I C ,  IIB, and I I C  of the  qnestionnalre, which required the p i l o t s  t o  s t a b  

whether or not  additional  practice or trablng vas required on the prom- 

and unusual si tuat ions,  or  whether or not they had rece ived   recent ' t~Laing  

which helped them cope with the   s i tuat ions,  were t a b d a t e d   t o  show +&& e; 
of "yes or no" responses and the  number of p i l o t s  who advocated the varlou 

types of additional training presented',* 

The responses of a i r l ine   cap ta ins   to  SEOtiOM I and I1 of the question- 

mire are shoun in Tables 2, 3, 4 ,  5, 6, and 7 .  The group of 620 captaFne 

includes a feu reserve captains who a m  qual i f ied as captaine but do not fly 

e -  

*Copies of t ab l e s   i n  w h i c h  data for  all the pilot  respondents are  c l s s s l f i d l  
by airllnes are t o  be faurd in the f l l e s  of the Ccmmittee on Aviation By- 
chology. Copies have a l s o  been supplied for the f i l e s  of the  CAB Divirion 
of Research. 



odic checking I n  the same amy ea - c a p t a i n s  who always fly aa a i r c r a f t  cas- 

d e r .  A group of 27 p i lo t s  uho did  not  specify thmir rank is a l s o  included 

in Chis  group, 

Table 2 shows the  percent of the sample of 620 w h o  omitted  the Items or 

vbase responses f e l l  within  cer ta in   c lass  intervals; i . e . ,  the peroent who had 

nat flovn the l i s t e d  procedures a t  all during the past 8- months; thme who 

had flown them once, twice; fran 3 to 7 tiates; frca 8 t o  12 ti&; 13 to 271 

28 t o  .62; 43 t o  57; 58 t o  91; and 92 or mare. 

Table 3 indicates tbe reepooees of captains t o  Part  B of Seetion 1 of the 

questionnaire i n  answer t o  the question, a 83- 

theee, aroc€&&Qg be f* 

-n L i k e  Table 2, these responses w e  i n  tern of the  

peroeat of the  captain sample 1ndieatLg.varioUs n d r s  of t imes  that   the pro- - should be flown. 

Table 4 i s  not   ent i re ly  in terms  of  percent; it lists the percent of 

pC1w who d t t e d  the  itema or mawered ,flyw‘I 01 flnon to   the   ques t ion  of 

whether or not  additional  practice or t ra in ing  i s  neceasarp 09 the  procedures. 

Ybsre affirmative answers were given,  the  tvpe of additional practice or traln- 

%that the  respondents  advocated i.3 a l s o  shown, in taws of the nwbr of 

pilots  advocating  the  various  types of training  or  practice,  If multiple re- 

sponses vere made; i.e., i f  a p i lo t  felt that more than one trpe of a d d i t i d  

p c t i c s  or t ra ining vas essent ia l ,  all were recorded. Some pi lo ts  also indi- 

caied that   addi t ional   pract ice   or   t ra ining was needed without  specifying the 

“ZgPg. T o y  these  reasons,  the sum of the   Wyp  spec i f ied“  responses will fre- 

qwnw be less than, or i n  excess o$ the  EULU of ths affirmative respoaaea. 

.I L . 



(3) Steep turns (approach - bank) 5 6 7 6 1 0  8 3 0 0 0 0 0  
( 4 )  Rapid  descent  and pull up 5 66 11 8 8 1 0 0 0 0 0  
(5) Recovery f rm unus~al 

attitudes 7 8 4 4  1 3  1 0 0 0 0 0  

(6) Minimum speed manewering 6 56 6 8 12 6 3 1 1 0 . 1  

(7) Approach  to  stall 8 8 1 3  2 3 1 0 0 0 0 0  

( 8 )  Radio range orientation 6 77 5 2 4 2 2 0 0 0 1  

( 9 )  ADF tracking 17 6 1 3 10 14 17 8 7 1 6 1 3  
(10) loop  orientation 

end tracking 6 5 7 7   7 1 2  7 3 1 0 0 0  
(ll) Standard low freq. ap- 

proach  instrument 5 25 8 9 2 5  l4 8 9. 2 0 1  
(12) AIlF approach 5 2 4 8 1 2 2 6 1 1  L1 2 1 0 1  

(13) IIS approach 6 1 0 1  4 1 3 1 6  30 ll 4 3 1  
(14) CCA approach 7 39 7 13  22 8 3 0 0 0 . .a 
(15)  Missed  approach  procedure 4 51 18 12 13 2 0 0 0 0 (1 

(16) Approach under 4.00-1 

(17) Cross-wind  landing (more 
than 300) up to m a x .  
allovable for equipdent 5 13 6 9 25 15 13 5 3 2 3  

(18) No-flap landing 5 6 1 9  9 1 0  3 2 0 0 0 ~ -f? 
(19) Crosa-virad  take-off 

Conditione 4 9 5 8 33 19 15 4 2 0 0  

(more  than 30°) up to max. 
for -t 6 16 5 9 2L 15 13 5 3 1 

'Includee 27 unidentified respondents. I _  

* W s  figure more nearly approximates the mode than the midpoint, ## w m  
above 92 were 100. 

n 

.y 

f 



q ~ )  k e - o f f  i n  ~ b v  ceil ing 

'12) b r g e n c y  cllmb N T O  

(3) Steep turns (approach 

( 4 )  Rapid descent and pull 

:(SI Recovery fran unua~al 

( 6 )  Minimum speed . - 

(loo0 feet or l e s s )  u 18 10 10 30 12 5 1 0 0 0  

p o v d  13 45 19 11 11 2 0 0 0 0 0  

. ,  mnxhumbank) 13 36 l4 13 18 4 2 0 0 0 0  

UP 13 39 21 11 LG 2 0 0 0 0 0  

attitudes 16 47 15 10 11 1 0 a 0 0 0  

maneuvering 15 34. 18 12 13 6 1 0 0 0 0  

0, A p p r o a c h  to stall 16 46 16 8 10 3 0 0 0 0 0  

(9) MXF tracking 17 12 13 9 26 17 5 1 0 0 0  

(8) Redio range orientatica 13 47 20 8 8 2 1 0 0 0 0  

(10) Manual loop  orientation 
and trackirq l4 3.4 20 12 ,15 4 1 0 0 0 0  

(11) Standard law frsq. a p  
' proach l n a t m n t  I4 11 15 15 29 12 3 0 0 0 0  

AB? approach 13 J5 16 15. 31 7 2 0 0 0 0  
IIS approach 15 5 6 5 30 ' 2 2  12 3 1 0 0  

(14) GCA approach 21 25 12 10 23 6 2 0 0 0 0  
t u )  Missed appoach 

procedure l4 31 23 l4 16 3 0 0 0 0 0  
(16) Approach under 4.00-1 

conditione 15 11 13 11 33 12 3 1 0 0 0  
(17) Cross-uind landing (more 

than 300)  up to max. 
allowable for aqpipent U 22 13 12 26 8 3 0 0 0 1  

.-w.mro-flep Landing -la42 1911 11 2 1 0 0 0 0  
(19) Croes-uind take-off (more 

than 300) up to maX. 
t 15 26 l& 13 22 7 1 0 - 0  0 1 

*Includes 27 unidentified respondenta. 
* W E  figure mare nearly approxbntea the m o d e  than the midpoint. Moet m- 

eponaes above 92 rere 100. 



mmES m AIRLIm cmAI109 To QwEsnm mPTQ1 I c 
Percent of Captaine @620*) Responding 

t h e w 8  

a. Training f l l gh ta  e. h a t i m  on L i n k  TraGvt 
b. Practice on non-revenue f l i g h t s  f. Practice on mock-up 
c. Practice on revenue fli hta 
d.  Practice on simulators  such &8 h. Aame study 7 g. Ground echo01 

the mhmel) i. Other 

Procedure 
d 
of 

(1) Take-off in low ceil- 

(2) kergency climb (MXTO 

(3) Steep  turns  (approach 

(4) Rapid descent and pull up 13 
(5) Recovery from unrnual 

a t t i t udes  13 
( 6 )  Mini. speed manewering 12 

(7) Approach t o  8taI . l  13 

(8) Radio range orientat ion U 
(9) ADF tracking 12 

(10) &nud loop  orientation 
and tracking 14 

(11) Standard low freq. a p  
poach i n s t m n t  15 

(12) ADF a p p m c h  LG 
(13) ILS approach 13 

( 1 4 )  GCB approach 17 

(15) Miseed appr. prmdure 13 
(16) Approach under 40&1 

conditions 14 
(17) Cross-wind Landing (more 

ing (loo0 f e e t  or less) 10 

m e r  ) 12 

rlwxinlvm bank) 10 

than 300) up tomar. allow- 
able f o r  equipmt 14. 

(18) No-flap landing u 
(19) Cross-wind take-off 

80 10 48 2 2 0 0 0 0 0 2  

66 2 2 l l 2 1 2  4 0 0 1 0 1 4  

W 4 9 2 8 8 3 1  4 2 0 0 1 1 7  
47 4 0 2 0 2 1 7  0 2 0 0 0 0 9  

48  39 194 19 1 2 0 0 1 0 9 
48 4 0 2 0 6 2 0  3 2 1 0 0 0 8  
47 4 0 2 0 9 2 2  0 1 1 0 0 1 7  
51 35 106 17 9 10 92 0 1 2 4 
70 18 50 8 1 2   4 3 8 0 0 0 4  

56 30 % 1 1 l O  8 6 4 0 0 1 3  

58 27 101 15  17 5 39 0 0 0 B 
58 2 8 1 1 9 1 9 2 l  6 4 L 1 0 0 4  
45 42  173 22 51 4 34 0 0 0 7 

53 30 106 2l 36 5 17 0 0 0 2 

49  38  183  19 8 5 21 0 0 1 7 

53  33 156 16 17 1 16 0 0 0 5 

68 18 92 10 7 1 1 0  0 0  2 
57 2 9 1 3 4 2 2  9 1 0 0 0 0 2  

. .  
(more t h a n  30°) up t o  max. allowable for equip. l4 70 16 81 10 8 1 0 0 0 0 1 

*Include8 27 unidentified  respondents. 
*"wst "1" TBEDOIk89S EDBCf9bd 3 6- +* I ' nb 

.* 
. .  
I 



Tables 2, 3 ,  and- 4 wid ' b e  cbneidea togS'thsr immmmh~as thsy dl deal 

vfth  the  Vroceduresn  sectitm of the qusetiomairs form. For ths sake of 

Mty in discussing the tables,  referenoe will be made t o  the midpoints of 

the in te rva ls   ra ther   than   to  the entire interval .  It should be kept In  mind, 

however, that if  f o r  example, 2% of t h e   c a p t a b  are reported a8 having  ac- 

~ p U s i m d  10 steep turns; this nmber,  10, actually  represents a gmup of 

-@6@naes ~.~ ranging frm 8 to 12. 

=--. . . 

Rocedure 1, "Take-off i n  low ce i l ing  (lo00 f e e t  or leas) ," shows a con- 

siderable spread of responses in Table 2, ranging frcan I$ of the  captalna vho 

r e s t e d  not  hRving made any low oei l ing  take-offs   to  3@ uho made 20. Four 

p r o e n t   d t t e d  the item and 48 reported maldng 100 such  take-offs. I n  Table 3, 

%e . largest  n m b r  of' captains   fa l l ing under any ODQ category m a  again 3 s ;  

tb la  nuubr specifying t ha t  5 lov ceiling take-offs per six montha were ade- 

&te f o r  maintaining  proficlenoy. fiighteen percent indicated that no lgv 

aeiling take-offs need be flown; 10% indicated 1; 1 4  indicated 2; 1s f e l t   t h a t  

it waa necessary t o  make 10; 55, 2 0 ;  and l%, 35, In  view of the preponderance 

of the actual ly  flown t o  times necessary t o   f l y   t h e  procedure, it is not eur- 

prislng to find  the bulk of responses  negative in Table 4. When asked  whether 

Or not addi t ional   pract ice   or   t ra ining was needed on t h i s   m e w e r ,  1% of the 

, . Ohptains cmitted  the itan, 8@ answered "on and lok, "Yes." Of the 1 6  who 

answered nYes," 48 captains  indicated that the additional  practice or  t ra in ing  

m u l d  be received on training f l igh t s ,  2 indicated  aon-rewnue  flights, 2 

revenue f l i gh t s ,  and 2 "other." 

These data from Table 4 on Procedure 1 are typical  of the responses on 

most of the  procedures. In all c a m s  except one, more captains answer ANo" 

to tbe question of whether additional  practioe or t ra in ing  is needed than 



having flwn the   p rocedme,  and very feu reporting flprng them i n  exceus @ 

5 tlmes. Table 3 shows a range of 34% to 4% indicating that these pro#&&E . .  

need not be flovn i n  a  slx+onth  period to   meinkin  prof ic iency,  and a w', 
of I& to X$ indicating  khat  they  should be carried  out once. The rrmiber e 
captains  indicating that these prooedures should be flown 2 ancl 5 t i w e  i6 .- 

approximately equal with  percents ranging frcm 8 t o  21. The percent of cap ' 

t a b  indicating more than 5 times per six-month v r i o d  dininiehas rap5dly 

*. 

~< 

.J 

With the  exception of Rqcedure 3 ,  BB noted  earlier,   negative responses eracidd ~ i 
affirmative on all these procedures i n  Table I. Tboee anmering di'irmrtid& ' .: 

most frequently  suggest  training flights as the moms of obtaining additidaJ . :: 

.- 
r 

" 

praotice.  Procedure 8, "Radio range orientation," however, show more a- 

than the other  proceduree,  wlth 10 pilots  reccmending  simulator  training d 

92 Link t ra iner   pract ice .  ., 

Rmedure 9, tracking," shows considerable  VariRbIlity  of reepomer 
,. 

~. 

In  Table 2, the percent range from 1 through 17, w i t h  the  highest, 1'6, d - ?  

ring in the "Omits" and i n  the "No" categories. Rrelve percent of tbe-osptPfar ~ , I 
+' 





mrmbers in other categories. 
; ~ _”_ 

More captains  indicated  that  they flew no missed apcach procedure6, t4m& 
, .  

one should be flown, and  that no additional practice or trainlng -8 fieodd,, 

tban  indicated any other  category. 

Tbe cross-wind  landing and take-off  procedures (bbers 17 and 19) 

exhibit a considerable  spread  of responaes in Table 2. In Table 3, the I xQbHt  

percents fall i n  the 0 and 5 categories p.nd the majority of captains feel  tJrt 

no additional  praotice or training i s  requiwd. 

Comparatively feu captain8  made  no-flap landing8; moat of thm felt tbr3 

the maneuver should  not be practioed, and of the 29% who  felt  that additid 

practios  was  needed, 134 advocated  training  flights. 

C. 

. 
Tables 5 ,  6 ,  and 7 report the responses of captaim to the second pain 

section  of  the  questionmire vhich deals with unuaual or emerguncY SituatiW. 

Table 5, l ike  Table 2, reports the  percent of the  captain sample who elrprr- 

the llsted  situationa  various numbers of times. The same class interne CW 

used. 
, I  

Table 6 shows the responses of the captains t o  a question  designed ~ f o -  &&i- JL 
~“ -. . ~. 
. :. 

cate  the type of  training they had received  which  helped  them  cope with tbr 

various emergencies.  Both  Table 6 and 7 have the  nYes,”  and “No” 
cohum in terms of percent  and  the  “type  of  training or practicen columw in  . .::: 
terme of the number  of  captains  specifping  each. 

.. 
~ . ,  

~ 

l i .  

I 
~., i . ,  

I 



(1) &@.ne failure 

(&-wing take-off (before 
.~ . normal climb est 'd)  87514 2 1 0 0 0 0 0 0  
. , .: .~ . 
?(bj wing turns 1778 4 1 0  0 0 0 0 0 0  

<='- 
r~ 

( c )  At altitude 9562l 9 4 0 0 0 0 0 0  

(d l  C ~ I  approach 1379 7 1 0  0 0 0 0 0 0  
-. , . ~, 

(2) Engine-out landing 7 5 7 2 1 1 0 5  0 0 0 0 0 0  
I 

i3) Propeller mdfunctiona 6 76 10 4 3 0 0 0 0 0 0  

34) Controls, control  surfaces 
and cable mlfunct iom 8 87 4 0 0 0 0 0 0 0 0  

(5) H e a t i n g  and ventilating 
: aystern malfunctions 9 51 10 10 14 3 2 1 0 0 0  

f6) :hordiq @ai malFunctiom 6 69 18 4 2 0 0 0 0 0 0  



(12) E l e c t r i a  epbm 
malfunctiorl 7 7 2 1 3  4 4  1 0 0 0 0 0  

lPalfunction .~ 6 7 5 1 4  3 1 0 0 0 0 0 0  , ~ ~ . - ,  

(13) Hychul ic  system . ,  

. - ~ ,  . 
(14) Fallme of ground navi- 

ga t iona l   f ao i l i t i e s  8 59 10 7 12 3 1 0 0 0 0  

(15) Inatrumant  malfunction 8 52 12  8 15 3 1 0 0 0 ~0 

(16) Uarning equiplent 

~~ .~.",*..~- 

f a i l u r e   7 7 0  9 6 5 2 1 0 0 0 - 0  
(17) Excessire Icing 66613  8 5 1 0 0 0 0 . ~ , 0  

(18) Ertreme turbulence 6 46 16 13 15 2 1 0 0 0,. ~ 8 

(19) Runway I c e  848 5 6 1 7  8 4 2 0 0 >3 
(20) Abandoned take-off 

(Shl%-EtOp) 5 7 0 1 8 4  2 0 0 0 0 0 ~0 

(a) Emergency descent 7 8 4 6 2 1  0 0 0 0 0 0  

(22) Boost f a i l u r e  9 8 5  3 2 1 o 0 0 0 0 0  
i 

(23) Balked landing  1267 9 7 5  0 0 0 0 0 8  

(24) &ergency  evacuation 

and Craw) 
of plane (Pasaengers 

1 4 8 1 c 2 0 0  0 0 0 0 0 0  

'Includes 27 unidentified  respondents. 





% 
Unusual Situation of %. % in L#&&& (No. 

Wta No Yes a b C d e  

(12} Electrical  system 
malfunction 37 40 23  32 0 4 5 1 2 51. 29 13 

(13) Hydraulic  system 
malfunction 36 38 2 6 6 2  0 5 5 1 1 3 8 2 5  % 

(U.) Failure of ground MVI- 
g a t i o n a l  facilities 40 A6 14 33 2 10 1 6 2 12 18 10. 

(15) Instrument  malfunction 35 24 53 3 13 5 6 1 32 26 10 

(16) Warning equipent 

, 

failure 43 45 1 2 1 9  1 8  4 1  1 2 4 1 9  7 

(17) Excessive iclng IO 48 12 13 3 16 5 2 1 16 22 ~ $ 2  

(18) Extreme turtRilence 39 47 l.421 3 2 8  1 3  1 1 4 1 9  6 

(19) Runway ice 39 49 1 2 1 4   4 2 8  2 3 2 6 1 3  8 

(20) Abandoned take-off 

(21) Emergency  descent 41 31 27115 3 9 4 2 1 L 7 is 
(22) Boost failure 47 45 8 2 5  3 2 4 2 1 8  7 ' 3  

(23) Balked landing 43 40 1770 4 1 2  4 2 2 s 5 'I 

(start-stop) 38 &$ 1864 2 1 0  6 1 0  7 5 l 3  

.. 

. 

.,- 

(24) hrgency evacuation 
of plane (Paesengem 
and C r e w )  45 36 19 L1 2 3 3 2 2 39 16 Ll . 

: 

*Includes 27 unidentified  respondents. 

*%st w i n  responses specified  the  aix-month check. 
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RBWSFS ClF AIRLINE CAFTAIRS TO QUPSTIONNAII($ s!?CTIo# 11 C 
W-TrL?':;. . 7 ~ . , , ~ ~  ~~ - .  , 

, ,  Percent of Captains (N=62P) Responding 
-...- I-> . , . V a r u  Cat-8 
=~.- ~. ~ 

a, Training  f l ights  e. Practice on Link Trainer 
b. Practice on non-revenue f l i g h t s  f .  Practice on mock-ups 
c.,Practice on rewm f l i g h t s  g. Ground mho01 
d. Practice on simulators (such a s  h, Hame study 

i. Other the Dehmel) 

% of Additional  Practice 
Unusual Si tuat ion of s % -(Nau9 

( In i ts  NQ Yes a b c d e  f P h i** 

(I) Ensine fa i lu re  

(a) During take-off (before 

ItJ) During 30 49 21 105 7 0  1 0  1 1 2 3 

noms1 climb  est'd) 22 42 36 183 10 0 3 1 1 4  3 4 

[e) A t  a l t i t ude  2 8 5 3  19 9 0 7 0 2 0  1 1  4 3  

{dl On approach 2 8 4 6  2 6 U 7 5 0 4 0  1 2  3 3  

(2) Engine-out landing 23 53 24 123 8 0  4 0 1 3 2 2 

(3) fiopsllm  malfunctions 31 52 17 54 4 0  5 2 3 18 10 3 

(4) Controls, control sur- 
faceta, and cable malfui~c.  35 53 12 29 1 2 2 1 7 17 11 2 

45)  Heating  and vent i la t ing  
eystern !malfunctions 30  55 15 19 0 2  3 1 1 3  42 19 2 

(6) Landing gear  malfuktiona 29 53 18 33 1 2 2 0 l.l 37 18 2 

33 50 17 55 3 2 2 0 5 23 1 5  3 

32  57 11 20 1 1  2 0 4 22 3 3 

(9) -ne f ire  32  42  26 86 4 2  7 0 16 41 17 4 

(IO) Other fire 33 42 25 69 2 3  7 0 15  49 23 5 

(11) Radio equip. f a i l u r e  29 54 17 23 7 2 3 1 10 45 22 2 
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TBBLE 7 - Continued 

% Type of Additiondl Fractice S & m  
Unusual Situation of Sb % (No. of @ o b )  

f , .  
Ye8 a b  C d e  R h f" 

(12) Electrical system mal- 
function 3 3 4 8 1 9  2 9 5  1 4   0 1 1 5 5 %  3 

(13) Hmaul ic  system ual- 
f'unction 3 1 4 7 2 2  4 2 5  1 4  0 1 1 5 5 2 3  3 

( 1 4 )  Fail- of ground napi- 
gatlonal   faci l i t ies  3 4 5 8  8 1 8 3  1 2   1 2 1 2 1 5  1 

(15) Instrument malfunction 3 2 5 5 1 3  3 2 5  2 1 3  8 2 1 1 8  1 

(16) Warning equipent failure 34 54 12 13 3 2 5 0 6 26 18 2 

(17) Excessive  iclng 3 1 5 7 1 2   1 8 2  1 2 0 4 2 5  20 2 

(18) FZtreme turbulence 3 0 6 1  9 1 4 1  0 2 0 2 1 2 1 5  2 

(19) Runway i ce  3 2 5 9  9 2 7 2  2 0 0 1 1 7  5 1 

(20) Abandoned take-off 
( E t e t O p )  3 1 5 2 1 7  8 7 6  0 2 1 0  3 4 3 

(2l) Rnergency descent 3 3 4 9 1 8  8 7 5  0 4 0 0 4 7 t 

(22) B o o s t  failure 38 53 9 2 7 , l  0 O 0 1 1 2  6 2 

(23) Balked landing 3 6 5 3 1 1  4 9 3  0 2 0 3 4 1 2  

(24) bergency  evacution OP 
plane (Pasaengers and 
Crew) 3 6 3 7 2 7   6 7 7  0 3 0 2 9 4 4 1 8 1 1  

i 

.. 
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Like Table 4 ,  Table 7 show tbe an-? rsepo~laes t o  the question of 

or not additional pract ice  'or ' t r a i n i n g  3 s  essential i n  the l i s t e d  

._. _"_ ~ * -. 
~TiB%P@ehcy s i tuat ions,  and the type of training or practice  specified f o r  the 

affirmative  responses. 

I n  regard to Table 5, the  only unusual s i tua t ion  which any captaina re- 

ported having experienced more than 35 times waa No. 19, "Runway ice," where 

1% reported  in   the 100 category. Other s i tua t ions  with comparatively high 

frequency of occurrence are (5) "Heating and vent i la t ing  system malfunctions," 

(15) "Instrument  malfunction,'f  and (18) "Extreme turbulence." If items 1 a, 

b,  c, d and 2, the items representing  various  conditions  under which engines 

fa i l ,  a r e  ccmbined i n t o  a general   si tuation  vhich might be t i t l e d  "Engine 

Failure," their  frequency of occurrence becomes qui te   substant ia l .  

Table 6 shows that on 21 out of the 24 emergency s i tua t ions ,  more captaina 

repor t  that they have not had appropriate helpful training than  report that 

they haw had t r a ln lng  which helped them cope with  the si tuation. With those 

who report that they did receive  t ra ining,   " t ra ining  f l ights"  is a m  the  

mst popular  response (it seems quite  likely that periodic checks m u s t  be in- 

cluded in   t hese   f l i gh t s ) ,   v l th  "ground school,"  "hme  study" and I'other" the 

next most frequent  types  of training. - _ ~  .. . Ddspfte  the  fact that most captains  report  no t ra in ing  on these  emergencies, 

Table 7, like Table 4 shows t h a t  on every item, mor0 p i lo t s   ind ica te   tha t  no 

fur ther   pract ice  or t ra in ing  is requlred than indloate that it is. Here again, 

those ansuering i n   t h e  affirmative choose training f l i g h t s  most frequently  with 

omsiderable  spread over the  other  choices and some bunching of responees in the 

f, g, and h categories,   bock-up," "ground  school"  and % m e  atudy" respectively. 

d. -is of Pilots'  Resoonsee - 4-l- 

l2.m&b? 
The first  question on the last m e  of the questionnaire form waa cqupleted 
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The responses of f irst  o f f i ce r s  m e  s h m  %in l'ablea 9 through 14; "a- 

9, 10, and ll, which show responses to  Questionnaire  Section I are s e t  up in 

the s ~ m e  uay as vere %Herr 2; 3~, an8 t, except, of course, that the data m 

Ftr flrrrt of f icers   ra ther  than captains. 

.- -~?Z%-wB-am 

~. ---Y- 

, ,  
, -  

The first officers '   distribution  of  responses in Table 10 i n  qdw' 

similar t o  that of the  oaptains i n  Table 2 with oonsi&n!abl* warisMUQJl tdf7 ,  i 

responses on Procedures 1, 9, 11, 12, 13, If,, 17, and-19. . .  ,,.* ~ 7- i 

Table 10, which indicates  the number of  times fir& off icers  f e l t  that. 
~ j ,? 

the various procedures  should be flovn over a six months period i n  order W r y ,  

proficiency can be maintained a t  a sa t i s fac tory   l eve l ,  &GUS a trsnc? qui% 

different  from that i n  Table 3, uhich shows the same tm of data f o r  captehs, 
For each  procedure, the  percent of f irst  of f icers  ifi.cating that the  p r b  ~ . .  i". 

dures need not be flovn at all during a half-year  period was smaller wG.wj 
similar percent  for  captains reporting on the same item. In other wurdpp ;. ?.,  

first off icers   feel   that   the   procedures  require more practice 50 keep up a a t h  

factory  poficiency  than do captains. This was t r u e   f o r  all i W  e * ! G  

IIS approach, f o r  which near* all pilots   desired  addi t ional  praaCicee-ar9iw 
five  perecnt of  both  captains and first officers  indicated that the Ban&" 
need not be flm. 

~. 

. i' , 

:::j 

. 
i ! *  . _. . , 

. .  1~ . . 

::, ii , 

I h e  psrcent of first officei-s vho expressed a need for additional p r a c t i 9  
< f ;  

I '  

or training (Table 11) was higher i n  every caae than was the  peraent of m p  

tabs answering i n  the  affirmative  (Table 4 ) .  ?he percent of f irst  orPlcsr;"r 

ansvering "Yes" exceeds that of  those answering "Non f o r  'emera1 itenis, a 

phenmenon vhlcb  occurred only once in the analysis of captains' respo&ea. 

Training  f l ights were again  the most popular cho$oe for m e  utro.-#86d 

. -  ~~ 

. i  
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5 1 4  5 5 2 3 1 9  21 5 2 2 0  

7.4zl2l.420 2 2 0 0 0 0  



Times Necessary to   F ly  per 6 mu. 

(1)   Takeoff  in low o e i l h g  
(1000 feet or. less) 

(2)  Emergency climb (MET0 
power) 

(3)  Steep  turns  (approach 
maximum bank) 

(4)  Rapid descent and pull up 

( 5 )  hcovery  from unusual 

(6)  mum sped maneuvering 
(7) Approach t o  stall  
(8) Radio range orientat ion 

(9)  ADF traoking 

(lo) ~anual loop  orientation 
and tracking 

a t t i t udes  

12 15 10 11 33 13 5 0 0 0 0  

1 4 3 6 2 6 1 1 1 2  0 0 0 0 0 0  

18 27 10 13 26 7 0 0 0 0 0  

1 7 2 9 1 6 1 4 2 1  2 0 0 0 0 0  

1 9 4 2 1 4 1 0 1 5  0 0 0 0 0 6  
17 25 1 5  12 26 3 1 0 0 0 0  
1 9 4 3 l . 4  9 1 3  1 1 0 0 0 0  

17  35 18 10 17  3 1 0 Q 0 0  

15 9 1 0  7 3 9 1 3  5 0 1 O L  

15  26 17 13 26 2 1 0 0 0 0  

(11) Standard l o r  freq. a p  
proach  instrument 14 10 15 13 38 9 2 0 0 0 0  

(12) ADF approach 13 11 19 15 36 5 1 0 0 0 0  
(13) ILS apprcech 13 5 6 9 3 8 1 8  9 2 0 0 0 :  

(14) GCA approach l 8 1 8 1 6 1 3 2 9  4 1 0 0 0 0  

Q5)*Missed approaoh  procedure I./+ 23 20 18 22 3 0 0 0 0 0  

(16) Approach wider 4 W 1  

(17) Cross-wM  landing (more 

conditions 1 4 1 0 1 3 1 4 3 6 1 1  2 0 0 0 0  

than 30°) up t o  max. allow- 
able for e q u i p n t   U l . 4 1 2 1 5 3 4  9 2 0 0 0 0  

(18) No-flap landing 1 4 3 3 2 6 1 3 1 4  1 0 0 0 0 0  
a9) Cross-rind  take-off (more 

than 300) up t o  max. allow- 
able f o r  equipmt 14 17 14 19 25 8 2 -0 0 0 0  

. ~. 

, 
. .. .. 
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Per& of  first^ Dfiicem (l€=3&, mng 
a. Tralning f l i g h t s  e. Practice on Link Trainer 
b. Practice on nowrevenue f l i g h t s  f .  Practice on mock-ups 

d. Pract ice  on shu.htors ”$””” s u a  as 
g. Cr.owd school 
h. Home study 
i. Other 

u p  

zs.~;G.c, Fractice on r e w m e  f 

the Dehmel) ---~-~ ... . 
. .. , % l&m of Additional Waining or Practice 

h i t s  No Yes a b E d e f  Q h L* 
e.. . - af $ k  3rreeaed (Nw. or Pilot 9 )  

(3) Take-off in low ce i l -  
ing (1000 f e e t  or less) 11 76 13 22 2 8 0 1 0 0 0 0 

pmer)  15 5827 6 6 1 5  3 1 0 0  0 0 0  
(2)  Emergoncy climb (NET0 

(3) Steep tu rns  approach 
naximum bank f 14 2759 15425 2 2 1 0  0 0 0 

(4) Rapid dsscent and pull up 15 &l 

(9) Recovery from unusual 
a t t i t u d e s  11 41 45 

( 6 )  Mlnl. s p e d  maneuvering U,  38 48 
( 7 )  Approach t o   s t a l l  u 43 43 

(8)  h d i o  range  orientation 13 47  40 

(9) ADF tracking 14 64 22 
(10) bud loop orientat ion 

and track- 16 45 39 
(11) Standard lm freq. a p  

proach  instmrment 17 42 41 
(12) ADF approach 15 43 42 

I , (13) ILS approach 14 40 46 
(U) GCA approach l a  37 45 
(15) lyissed appr, procedure 14 40 46 

117 

127 
128 
116 

72 

37 

67 

80 
67 

98 
86 

1u. 

21 

9 
25 
15 
9 
8 

13 

15 
13 
15 
21 
13 

7 2 L O  0 0 0  

0 1 2 0  0 0 0  

4 1 2 0  0 0 0  
,o 2 1 0  0 0 0  

12 9 l.41 0 0 0  

9 6 2 6 0  0 0 0  

17 6 3 9 0  0 1 0  
19 17 2 9 ~ 0  1 0 1 
28 9 3 2 0  0 0 0  

38 7 1 6 1  0 2 0  
8 5 2 3 0  0 0 0  

’ . (16) Approach under 400-1 
conditiona 15 4 7 3 8  96 17 15 3 12 o o o o 

(17) Cross-ari d landing (more 
than 3007 up t o  max. allow- 
able fo r  equipment l4 5531 84 13 8 2 0 1 0 0 0 

(18)  Nbflap  landing 16 4440 lob 16 12 1 0 0 0 0 0 
(19) Cross-wind take-off 

m o m  t h a n  300) up to mx. 
allowable for equip. 16 5826 70 10 6 1 0 0 1 0 0 
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f. &&& & F i r s t  

Like Tables 5 ,  6, and 7, Table6 12, 13, and 11 pesent the reepodbibd -. ' 

uhi.& ehw frequency of oocurrenoe of emergency or urmaual aitustions, trg_, 

of appropriate  training  received, and t y p  o f  a d d i t i d  trairdng or mtra 
needed on these  emergency eituatione. 

-+A 

d8 might be expected, since oaptains and first officers unboubte&lf 

perience the  same emergencies, Table 12 does not differ mnrkedly h.cr m ~ 5 .  

Here the situations which  occur moet fiequentLy are No. 19, Qmmy ioe,n 
(18) "Ertreane turbulence," (5)  Abating and ~entilating s p t m  md-? 

(15) "Instment malfunction," and "Engine failure" If (1) 8,  b, 0 ,  d .ad 2 

are combined. 

As shown in Table 13, more firet officers imariably report not hving 

bad 8ppropiate training w h i c h  helped them cope  vith the mergency s f b t i k  

than reported having had training. First  officere also report they engnge- ia 

less "hme study" than do captains. 
. .  

Table 14 ehowe fi'mt officere anarerlng T e a n  to  the question of tk 

need for additional  training i n  greater rnnnbrs tban answering W o n  on 6 i-, 

These include several of the w i n e  failmn,~tems, *he firan (they M, : 

divided almost equally on "Other fire") and 'Qnergency emrcuatfon of pl.ne.'Y 
Once again training  flights are  by far tbe most poplar choice for mmiqtri~&g 

proficiency, and ground school training runs second. 



+%)' m m  failwe 
m. king takeoff  (before 

n o m 1  climb established) 11 75 10 2 1 0 0 0 0 0 0  

*DwbgtUrns 16 8 1 2 3 0  0 0 0 0 0 0  

8 1 6 1 0  0 0 0 0 0 0  

51 9 U 15  2 2 0 0 0 0  

m u 3  1 0 0 0 0 0 0  

8 0 6 1 0  0 0 ~-0 0 0 0  

7511 2 0  0 0~ 0 ' 0  0 0 

8 3 4 0 0  0 0 0 0 0 0  

8 2 5 1 0  Q 0 0 0 0 0  

( I 3 1  Hydraulic system 
mlfuqctiona 12 7212 3 1  0 0 0 0 0 0  



. 
.% 

(l4) Failmu, af ground 
navigetffmal facilitiee 10 60 10  10 8 2 0 0 0 0 0  

(15) Instrunent malfunction 12 49 15 9 1L 1 0 0 0 0 0  

(16) Warning equipment 
failure 10 7 0 9 5 6  1 0 0 0 - 0  0 

(17) Exaessive icing 11 67 10 6 4 1 0 0 0 0 0  

(18) Extreme turbulence 8 49  17  10 12 2 1 0 0 0 0  

(19) Runway ice 10 47 7 7 14  10 4 1 1 0 0  

(20) Abandoned t a k e o f f  

.-. 
~1 

(Start-stop) 11 7011, 4 2 0 0 0 . 0  0 0  

(21) bergency descent 12 77 8,  1 1 0 0 0 0 0 0  ~L 

(22) Boost failure 13 8 1 6 0 0  0 0 0 0 0 0  .. 

(23) Balked landing 16 6 6 7 5 6  0 0 0 0 0 0  ~. 

(a) Emergency evacuation 
of p b e  (Paseengers 

5 

and Crew) 19 7 8 2 0 1  0 0 0 0 O b  

. ,  

. 

.. 

, 

*"hie figure more nearly approxirates the mode than the nddpoint, Moat reapmom ; 
above 92 were 100. 

, .  

- 

k 



L+)- Controls, control BUT- 
Faces, and cable  halfunc. 38 % 5 3 0 1 1 0 0 6 5 1 

. .~ 
(5) Heating and vent i la t ing 

system malfunctions 34 4 5 2 0  6 3 7 2 0 1 2 1 2 3  2 

(6) Landing gear malfunctions 38 46 16 16 3 t+ 2 0 0 16 11 2 

(7) Brake f a i l u r e  40 4811 11 0 4 1 0  O l 4  7 2 

(8) Tire blowout 4 0 5 2 7  3 2 2 0 0 0 4 7 2  

(9) Engine fire 40 43 16 19 3 3 5 0 1 15 11 1 

(lo) Other f i r e  39 4 8 1 3  7 0 4 4 0 0 1 7 1 2  2 

Q l )  Radio equip. f a i l u r e  34 4 9 1 6  11 3 6 1 2  0 1 5 U  1 



._  
% nlng Received in .I,;: 

of of -a1 
No Yea a b C d B f n h  

,. 7 ,  

(12) Elec t r ica l  system ml- 
il 

function 40 4 7 1 2  I O  2 2 1 0 1 6 z O  0 

(13) Hydraulic  system ml- 
.. 

function 
-r 

39 4 1 1 7  12 2 4  3 1 2 2 1   9 . ~ ~ 2  
, -. 

(11) Failure of ground mvi-  
i 

~~ 

~. 

ga t lona l   f ac i l i t i e s  3 5 5 2 1 3  6 1 9 0 4 0 8 8 3  

(15)  Inetrument  malfunction 37 47 16 12 1 10 4 0 0 9 11 1 

(16) Warning e q u i w t f k l l u r e  40 49 10 2  2  4 I 0 4 9 9 2 

(17)  Exceesive  icing 3 9 9 - 4 9 1 1  3 1 1 0 4  0 O 6 1 2  3 

(18) Extreme turbulence 37 1 7 1 6  5 1 l 8 2  0 0 1 0  8 5 

(19) b w a y  ice 35 18 16 4  3 24 2 0 0 6 U , b  

. .~ .. ~.~ 

, ~ .  , .  
~~ 
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s l h e  of &Mitionel Practice  Soscified 
Unusual  Situation of k % 

CWa Bo Pee a b c  d e  f 

11) %ne failure 

a. k i n g  take-off (be- 
fore normal climb es- 
hbliehed) 19 2061 I n 1 5 2  5 0  1 1  0 1 

b. burin= turns 27 3 2 4 l  1 1 0 1 1 2  3 0  0 1 0  1 

c. At altitude 25 4 2 3 3  93 8 0  4 0  1 2   1 1  

d. On  approach 26 27 37 131 11 0 3 2 0 1 0 1 

(2)  Engine-out  landing 20 33 47 134 13 1 2 0 0 1 0 1 

(3) PMpeller mal- 

(k) bntrola, contFo1 
malfunctions 
surfaces,  and  cable 

PPnctions 29 4 7 2 4  51 5 0  6 0  2 1 3  6 0 

31 5019 33 1 1  2 3 2 1 7  11 0 

(3) H&ting  and ventilat- 
----4w&eyetea,-d,fuMtioaa 27 52 22 17 2 1 4 2 7 2l 11, 0 

( 6 )  Landing gear mal- 
Punctions 28 4 4 2 2 8  45 4 0  7 2  6 2 6 1 4  0 

(7) Brake failure 31 4 5 2 4  42 5 0  0 1  4 2 2  9 0 

(8) Tire blowout 33 5 3 1 4  u 2 0  3 1  3 9 1 2  0 

( 9 )  &gins Pire 30 34 36 67 7 1 20 1 9 26  13 0 

bo) Other fire 31 35 34 58 7 1 15 1 9 28 13 0 



(12)   Electr ical   syatea 
aralfunction 

(13)  Hydraulic  syatem 
malhmction 

(I&) Failure of grouad 
navigational fac i l -  
i t i e a  

(15) Inatrument  malfunct. 

(16) llarning equipment 
f a i lu re  

(17)  Excessive icing 

(18) Patreme turbulence 

(19) b m a y  Ice  

(20) Abaudoned take-off 
(Start-etop) 

(U)  Emergency descent 

(22) Boost f a i lu re  

30 W 2 9  30 5 1 1 0 3  8 3 9 1 4  1~ 

29 4 3 2 8  39 8 0 1 2 3  7 2 9 1 4 1  .. 
. .  

30 5 7 1 3  21 3 2 2 4  1 1 3  4 1 

29 4 6 2 5  37 6 1 1 0 4  120 7 0 

i_ 

,! 

!~ 

33 5 0 1 6  18 5 0 7 1  0 2 6  5 0 

31 5 1 1 8  15  1 0  8 1 0 2 0  7 0 

28 6 0 U  13 3 1 3  1 O l l  5 0 

28 5 8 1 3  22 4 1 3   1 0 1 0  3 0 

~. 
I 

~. 

. .. 

3 0 4 4 2 5 7 3 3 0 2 1 0 5 0 0  -: 

3 2 4 6 2 2 6 0 & 2 4 1 1 5 1 0  

37 4 8 1 5  30 1 0  5 l l l l  4 0 

, . .  i - 
~ 

7~ ..: 
. ~~ 

.~. 
~~ 

*Moat "1" response8 specified  the six-months  check, 
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This report has  described a study of t he  semi-annual Instrument oheck f o r  --_ l_~-- 

IL4'fllne'~pflota. The fundamental pur@%& of the  study were t o  provlde  the 

C i v i l  Aeronautics  Administration w i t h  i n fowa t i an  which would provide a basis 

for a revien of po l ic ies  in t h e  area of periodic  checks and t re ining,  and t o  

I .  

I 1  

&e avai lable   data   for   the  revis ion of current  techniques  for  checking  the 

BLintenance of essent ia l   p i lot   Information and s k i l l s .  

A review of the semi-annual checks  of I.€! of the major air l ines   revealed 

t&t there  is l i t t l e  agreement among airlines a s   t o  what p i l o t   s k i l l s  need t o  

be chcked  periodically.  The flight-checking  techniques used do not ,   in  most 

mms, provlde  specific  standards or precise  descriptions of what is t o  be done. 

The basic  data of the  study were f a c t s  and opinions  provided by a i r l i n e  

p i l o t s  by meane of a questionnaire. Nine hundred  and f o r t y - f o u r   a i r l i n e   c a p  

taina and f i rs t  o f f i c e r s ,   a l l   a c t i v e  members  of the Air Line P i lo t s  Association, 

provided  data on the number of times  per six-month period 19 procedures (thought 

tq authori ta t ive  sources   to  be e s s e n t i a l   p i l o t   s k i l l s )  were carried  out,   the 

nmber of times these procedures  should be flom during  the same time in t e rva l  

to maintain  proficiency  at a sa t i s fac tory   l eve l ,  and  whether or not  additional 

tmining or pract ice  was desirable. They also  reported  the number of tintea a 

liat of 21 unusual or emergency s i tua t ions  had occurred t o  t h e m  on Line f l i g h t s  

o m r  the past six months, w h a t  appropriate  training  they had had f o r  denling 

with .. . theso ~. situation%  and,again, what additional  practice or t ra in ing  wa8 de- 

si rable .  

Pilot  responses on these  parts of the  questionnaire form showed consider- 

ab le   var iab i l i ty ,  Fanging i n  m y  cases from 0 t o  100 or more on the  section 

dealing d t h  the number of times  the  procedures were flown per six-month period. 

On the  section  dealing wi th  the number of times  the procedures should be flown 
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t o  mintpin p r i c i e n c y  d: a ~ i d a e ~ ~  &&'* 4 pabt&wiaatsd 

t ha t  the amount of pmctioe reedmi3 am l ine flights der- tbb preceding .ia 

month period was adequate. h i s  t end8ncJ .m leps noticeeble among f i rs t  of- 

f i c e r s  - it w s 8  among the  csptains '  respmues. In t h i s  mme connection, 

f i ra t   o f f icers   ind ica ted   the   necess i ty   for   addi t iona l   t ra in ing  or pract ice  m o m  

frequently than did  captains. The obvioua explanation for t h i s  fimiing rouM 

be, of course,  that it is  a function of experience o r  of o p p o r t w t g  t o  f l y  

the maneuvers; the  less-experienced first officers  naturally  being plore i n  need 

of t ra in ing  and practice. It seem l ike13  hweveq tha t   the  tendency, particlb 

l a r l y  on the  part of  captains,   to  de-eqhasise  training needs might stem in 

part from a natural   re luctance  to  impose requiremnts  on themselves. It is 

noteworthy tha t  in s p i t e  of th is  natural  tendency, sizeable lllrraber.3 reported 

a need f o r  more pract ice  or Crainhg. 

- : - -  ~ - -  . 
~~ - ~ ~. . 

Ths Btudy has  brought a wealth of data t o   l i gh t   w i th   t he   poss ib i l i t y  af 

many analgsea which a re  beyond the  scope  of  the  pregent study. Data fo r  woh 

f u r t h e r  ana lyses   a re   to  be found in complete tables   f i led  with  the RRC ColPlatt- 

tee cm Avlation  Psychology  and  with the CAA Mvision of Research.  Since the 

data  represent  to some eAent   the opinions of a vi ta l lv  interested group, tboir 

natural   b iases  must be kept i n  mind i n  in te rpre t ing  their reports. 

The r e su l t s  of t h i s  survey appear to   just i fy   the  fol lowing recommendatbaa 

regarding semi-annual checking. 

1. The t w  esuects of u-. 
a. The great   var ia t ion among p i l o t s   i n   t e r m  of opportunity  to mintsin 

proficiency on l i n e  f l i g h t s  and the large nmbr fndicctting the need 

for   addi t iona l   t ra in ing  on varioun f U g h t  procedures indicate the b 

portance of further  practice.  

.. 

., 



. 
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- ,  . d. The ro le  of the chack. p i l u t  would ~ O B B  moat appropriately tht of 

a profmsional conaul tmt  aod -Mr. Perhapa a check-list 

should be f i l l e d  Fn by* p i l o t  junt befm his  periofllc cheak, 

reportfng  the exteat OP lacant p o t l a e  obta ined  on various as- , 

pects  of P l i g h t  inclrvdlng any &demea of needed pract ice  such 

as missed  approaches or &or procsdural d i f f i cu l t i e s .  Da the 

hrsie of the p i l o t s ' ~  o m  o-6 011 t h i s  sheet together with in- 

fol.lpatlcm obtained from record8 of previous flights, the check 

p i l o t  would plan 8 training pmgma including a oheobf l igh t  ea- 

I 

pecially designed t o  rPeet the  particular  needs in mgmd t o  pro- 

., . f%i€mpwLUtenusee of #In pilot, 

e. Certain lainirml procudwee would be cheaked a t  defiaits Intorvale 

, because of their imrpor t~ce  regsrdless of the opportua%t,y of the  

spec i f i c   p i lo t   t o   p rac t i ce  them on regular flights. 

2. tha t   there  are s, feu -em oq e c h  



3. n e  a n a m  &so indi -  that   the  

and c r i t i c a l  t m s  euch oql 

a. N i n e  fa i lure .  

b. F i r e  engine and other. 

C. S i tuat ions in which pi lots   are   deprived of ground UavigetiDnaE 

aids. 

d. Excessive  icing. 

e. Extreme turbulence. 
. .  1 

T d a b h W R  

The meaeuvers and procedures a p v i n g   t o  need epecial  emphesis a? 119t, 

0-4 a type sui tab le   for   car ry lng  out on line fLighte  with fl 1 4  of paecre-4 

hany appear to   require   special  non-revenue f l igh ts .  Earlier work on tha dbs 

welopment of an objective  flight-check  for  the CMls Airline Transport Rntfng 

4 9  5 %as c lea r ly  demonstrated that improved r e d t a   f o r  An-flight ch- 

of rrmseuvers such as those listed can be obtained by more objective psOcWUq8. 
FLlghtchecking  In  this  fashion  involves  the  use  of:  

a ,  Uniform stand,arda of proficiency w h i c h  all p i l o t s  have t o  met, 

b. Recording flying performance as  it occurs - no rel iance onmawry. 

C. Wfic ien t ,   p rec ise  descriptions of && i s  t o  bs done and $84t ~1 



The recent  developant of e l a b o r a t e   e l e c t r o n l a   f l i g h t   a i d a t o r e  ha8 pr- 

-VI%& w h a t  appsars t o  bo a very appropriate  technique for t ra ln lng  and checking 

on the  maintenance of p i l o t   e k i l l e  in meeting emergency s i t u a t i o n s   n i t h a t  

baxard t o  personnel or e q u i p n t .  

Many of t h e  emergency situatlone  experienced by p i l o t s  81% e&remely ccm- 

plex in nature, me &ern transport airplane 18 a vas t ly  compliriated mechanism 

' end the possible  combinatlone of thin@ which can p r e s e n t  p r o b l e m   t o  the p i l o t  

probably number in the thousands. The reports of hazardous l i t ua t ions  suggest 

that there  i s  a definite need for p i l o t e   t o  be prepared f o r  euch contingencies 

' i n  advance, t o   a n t i c i p a t e  them by  having  thought them through before they occur. 

It is, no doubt,  the developarodt 6f t h i a  sort of a l l  Bhet pilots had In mind 

.h they repxted the  need Par "ha& study" on may of the emergency sib 

' t I & e  l is ted  in   the  quest ionnaire .  

' ~ The data of t he  survey have auggeeted a Wchnique for aiding in  %e de- 

+elq!#wnt of flexibility in malrinng apprOpPi8te decislono in cafaplex emergency 

8,1btions. 'Ibere ara many opecia1 problem eituationa rMoh oDuM be .et up 

with appmed  eo lu t ions  and dlsaussed and studied by pilote.  They roaild be 

Wblem s i tua t ions  of the %at aQ&l rou do if . ; .?" type, extrncted from 

accident r e m s  and incidents reported by pi lo ts ,  Examples of incidents 

t i ken  from those reported in th ln~   s tudy   can  be found In  m. 
~- It is believed t h a t  the p r e p r a t i o n  of a f a i r l y  extensive l l e t  of m h  

problems v i t h  approved e o l u t i m s  would aid  mater ia l ly  In t h e  devsloprrent of 

Ranticipatory"  akl l le  i n  meeting  emergencies and it ia r e c d e d  thata 

I alsed at the develc$sen$ 04 owh a list ba lndtltuted. 



Maiatenanoe of SUE by the pilot I s  of key i .por tanoo t o  n e a t i o n  

safety. It i s  hopsd that the reeults of this study map make a small oontz ' ib  $, 

tion toward improving the effectiveness of procedures for insuring  that  air- 

line pi lots  are assieted in mintaining  their  proficiency at a uniformly hi& 
l e w l  . 

i 

i 



Ai’PENDIX A 

TABLES SHolpIHG INCIDENCE 
OP ULSUK3XONS IN D L  3 
AND W I N  202 T P E  AIR- 
CRAFT 



TYPB OF UALRM7"M 

Power Plan t  - R o w  opsration, parWal or canplete loss of power, 
excessive vibration noise, cracked,  missing,  broken 
pa*, smoke, f i r e ,  abnormal fuel ,  oil, temperature, 
etc.   indication8 

Ins t rments  - F a i l u r e   t o   i d c a t s ,  erroneous  indications 
Controls - Failure t o  operate,  restricted  operation, broken,  cracked, 

jamned, or  frozen  surfaces or cables (elevators, rudder, 
aileron, wing flap) 

Propeller - Nicked, cracked,  bent, a c t i w t i n g  mechanim fa i lu re  or 

Xng-Fuselage - Damaged surfaces  or papts-covering, doors, v i n d m ,  

h a i l  or lightening damage 
spars, rivets, etc. (includes stabi l izers) ,   ic ing, '  

Heating and Ventilating  Eqlripent - hialfunction, f a i lu re  to operate 

I M l f U I A C t i O t l  

(aumentors, super chargers, and 
other parts of mechanism) 

Hydraulic Pressure Equipant  - Yelfunction or fa i lure ,  leakage, etc. 
llarning  Equipent - Lights, horns, etc. malfunction or failure 
Radio Equipant -Malfunction, failure, f i r e ,  etc.-including antennae 
CanpartmenGCabin - Luggage or cargo  canpsrtments or cabin  f lre- 

Landing &ear - liechanism, s t ru t s ,  wheels, nosenheel, etc. malfunction, 

Brake System - Malfunction - f a i lu re  t o  operate 

Elec t r ica l  Systea - (fenera1  malfunction ar f a i lu re  
Tires - Retread failures, blo-outs 

Pressurieation Eqtd.dpnent - General malfunction or failure 
Water S y s h  - (leneral malfunction  or failure 
Fmergency Equipent  - C02 equipnent,  de-icing, fuel dunp equipnent, 

gally, cwhlons, etc. 

f a i lu re  t o  operate,  collapse 

etc. malfunction of f a i lu re  

. ,.  





. 
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3l45 West sixty-Thlrd Street  

CRICBCO 29 

June 15, 1950 

Dear Members 

The American Ins t i t u t e   fo r   Resea rch  hes requested  the C00psm- 
t i o n  o f   t h e   a i r   l i n e   p i l o t s   i n  working  out some of  the  problems 

evaluat ing  those  qual i f icat ions.  It i s  the desire of the  Americon 
r e l a t i n g   t o   p i l o t   q u a l i f i c a t i o n s  and the  devising  of methods for 

I n s t i t u t e  in cooperation with o the r   i n t e re s t ed   pa r t i e s ,  especirlz 
t h e   a i r  &e p i lo t s   a s   r ep resen ted  by A L P A ,  t o  provide more su1U.b % 8 
and more uni form  s tandards   for   inc lus ion   in   the  sfx month aheek. 

The American I n s t i t u t e  for Research, i n   a n   e f f o r t   t o   t a b  ad- 
vantege  of the experience of qual i f ied   people   in  the f i e l d ,  .has sub- 
including  the Air L i n e  Pilots  Association,  and has cooperated i n  
j ec ted  their  work t o   t h e   c r i t i c i s m  Q,f various in te res ted .   per t iee ,  

accepting the p i l o t s '  recommendations  and  included mny of t h e m  fn 
t h e i r  drafts of  such  examinations. 

The Institute i s  present ly  working on a study  designed to e8- 
t a b l i s h  the f a c t s   r e l a t e d   t o  a s a t i s f a c t o r y   l e v e l  of perfOrmmIC%, 
uniform in c h a r a c t e r ,   i n   p i l o t i n g   a i r   l i n e   a i r c r a f t ,   e s p e c i a l l y  re 
a r i s e .  The program i s  designed t o  add  uniformity  end  to attempt t o  
specting  various  types  of  unusual  si tuations in f l i g h t  whlch m y  

determine w h e t  i s  e s s e n t i a l  and w h a t  i s  n o n - e s s e n t i a l   i n  a s h  
months'  check  and what should be done, i f  a n y t h i n g ,   t o   r e v i s e  pma- 
en t  methods oh employing this s i x  months' evaluation. In  o ther  

a n   e f l o r t   t o   d e v i s e  a more adequate  and  standard  procedure POP 
words it i s  an t ic ipa ted  that a f ine1  result of t h i s   s t u d y  WSll be 

giving  the six months' p i l o t  competency  check. It will seek t o  

and r e p l a c e   a l l  t h i s  w i t h  something more p roduc t ive   o f   cons tmt ln ,  
eliminate  dangerous or extreme  maneuvers of every kind and charaots r  

and  uniform  evaluation  of a i r  l ine p i lo t ing  sk i l l .  

annual  instrument  check,  range  from  the  belief  that  i t  should be 
Opinions among a v i a t i o n  agencies wi th  r e s p e c t   t o  the ami- 

br ie f   p rac t ice   per iod   to  a convict ion that it  should be as colapm- 
hensive  as  the f l i g h t  check  taken for t h e  ATR. ALPA bel ieves  it 
shoula be only  practical  and  adequate. 

The Inst i tute  is s o l i c i t i n g  the help  of the a i r  line pilots 
through their  Assoc ia t ion   in  t h i s  project.  Unless the p i l o t s  

. .  



cooperate   substant ia l ly  i n  a n   e f f o r t  of th i s  kind,  the ones who a r e  
a p p a r e n t l y   t r y i n g   t o  do a silrcere~ Job a r e  handicapped  and  without 
the  essent ia l   necessary  information might well br ing  horth results 
way off the  runway that would- t ake   mny   yea r s   t o   r ev i se  and  correct. 
The American I n s t i t u t e  f o r  Research has requested that the a i r  l ine  
P i lo t s   coope ra t e   i n  t h i s  research by c o n t r i w t i n g   v a s t  background 
and  experience in al l -weather   f lying,   provide  facts  abouk the types 
of unusual  procedures  and  situations  encountered  in a i r  line f ly ing  
by means of the  enclosed  questionnaire,  As a n   i n i t i a l   s t e p ,   t h e y  
have  requested that ALPA c i r cu la t e   t he   a t t ached   ques t ionna i r e   t o   a l l  
of t h e   a i r   l i n e   p i l o t  members of  the  Association. 

p i l o t   c a r r i e s  out the  procedures or expe r i ences   t he   s i t ua t iws  
l is ted i n  the  quest ionnaire;  how of ten   these   th ings  have t o  be 

L s  hed that Ms helped, or w h e t  ex t r a   t r e in ing  or  prac t lce  m y  , 

6fia AWA AiF Safety  and  Airworthiness fdvisory Committee  of Head- 
seem necessary or desirable . j   Therefore   af ter   consul ta t ion  with 

.qgoPters, es tab l i shed  by Convention  aation,  and  other  interested 

Headqwrters agreed  to  ciroulrate  the  questionnaire  subject t o  he gklat groups, 8nd 8 consi8erabfe  revision  of the quest ionnaire  

fo l lowing   s t ipu la t ions :  

The information  which~is   required i s  how o f t e n   t h e   a i r  l ine 

z s 4 t i o e d   t o  keep up the pf lQt 's  s k i l l  o r  what t r a in ing  the p i l o t  . :' 

1. 

2. T h s t  all questionraalrne will be sent  out by Headqtmrters 

3, T h a t  the   ques t ionnai re  will always  remain the property 

4. T h a t  the Association  and i t s  lnembers will have B f u l l  

t e s t s ,  the f ly ing   thereof ,   e tc .  ror which the  infor- 
mation  gathered from this quest ionnaire  m y  be ut iz ized .  

,. Haadquarters'  personnel  and various pi lo t  graups b v e  parti- 

and w i l l  be r e tu rned   t o  ,Headquartex's. 

c of  the  Association. 

.~ oppor tuni ty   to   par t ia ipa te  in the preparation of any 
- ,  

believed t h a t  the information which w i l l  be obtained w i l l  be of 
cipahd i n  $he preperat ion of the  a t tached '  questionnaire.  It I s  

? m q s i d e r a b l e   v a l u e   t o  the Assoaiation as well  a s  to  the Amerioan 
B s W t u t e  f o r  Research. The Engineering  and Air Safe ty  Department 
will carefu l ly   eva lua te   and  t8td.ate the in formt ion   conta ined  in 
each  questionnaire.   Each  uestionnaire will be examined ca re fu l ly  

or imcluded 

+-We,   therefore   s incerely  request   that  you complete  each  ques- 
t i o n  on this ques t loma i re  prpmpkly, eonacientiously  and t o  the 
best of your a b i l i t y  i n  accordance w i t h  t h e  instructions contained 
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Safety Department not  later  than  July 1, 1950. 
thereon and return it t o  the Headquarters Engineering and Air 

dual purpose  procedure becomes evident we will immediately  take 
Headquarters will watch  the program continuously and i f  arrp 

proper action  forthwith  to  cause i t s  e 1 imination. 

Your cooperatlon will be appreciated, 

With kina regards, I am 

dlb/ek 

Sincerely  yours, 

A I R  LINE PIMTS ASSOCIATION 

.: . 

I 



A Cpestionnaire for Air l ine  Pi3ot.n 

, ,, 

PURPOSE OF TRE WB9TIONIYAIRE 
- ,  

This is  the f i r s t  s t e p  in, a research  project   des ' ig~md to ass is t  a i r l i n e  pi.lota 
by establIsh1n.g  the  facts   re la ted to l ea rn ing  and  remembering the  various . sk i l>a  
information e s s e n t i a l   t o  a s a t i s f a c t o r y   l e v e l  o f  performance i n   p i l o t i n g  trsumpart .; i 
a i r c r a f t ,  and in   meet ing  var ious  types of unusual   s i tua t ions  which may poss ib ly  arise. ,1 

. ". 

HOW To FILL OUT. THE WFSTIONNAIRB 
I .  ~ 

. .  . ,  . 

The next two pages  consist  of l i s t s  of procedures  and  unusual 8 i t U a t i O M  etst 
in   t ranspor t   f lT ing .   Cpes t ionn   about   each   a re   l i e ted   a t   the   top  of the page. YOU ' ' . : 
are a s k e d   t o   m i t e  a m b e r   i n  the  appropriate  column to  mnwer each  question 'about ~ " 
each  procedure  and  si tuation.  Sett ing up the   ques t ionna i r e   i n   t h i s   f a sh ion  !%&I-- . ~ 

the  amount of wri t ing  yov have to   do . to  a minimum. 

. .  
. 

c 

. ,  

. , ,  

C o l u m n  A a t   t h e   t o p  of the  page  asks you to indica te  how  many times  during  the ppsC 
Page 1 l i s t s  procedures   car r ied   ou t   in   t ranspor t   f ly ing .  The question under , 

number i n   t h e  column beside  the  appropriate  procedure.  Be a s  accurate  as poasible. I 

s i x  months you have  performed the  procedures  on  l ine flights. You simply write the ' 

A number of  blank  epacea  are  included  in the l i s t s  where you may add a d d i t i o n 4   p y -  . ,:: 
cedures  which am carried out  frequently.  Column B asks you t o   i nd ica t e  the minlmum '. 
number of times the procedures  should be c a r r i e d   o u t   o n   l i n e   f l i g h t s   i n  a 6-001it.h 
per iod   i n  order that proficiency on the pmcedures can be maintained. This i s  a l s o . -  ': 

answered  by writing i n  a number. Column C is  a l i t t l e  more complicated and s p e c l a l  I ;  

ins t ruc t ions   have  been p r i n t e d   a t   t h e  bottom of page 1 explaining how t o  f i l l  i t  out, ~' 

The same general   pr inciples '   apply  to   the  quest ions  concerning  the  unusual  s i tu - .  ? 
- ,  

a t l o n s   t h a t   a r e  met i n   t r a n s p o r t   f l y i n g   l i s t e d  on page 2. e, 

Page 3 i s  a l i t t l e   d i f f e r e n t   b u t  i s  self-explanatory.  , ,. 

U U U Q 

Amerlcan '~In8t i tute  for Research  Pittsburgh 13, Pennsylvania I 11 PIqrz l@l ,,:I: 



R r! Q 

We-off  i n  low c e i l i n g  (1000 f e e t  
or l e s s )  
.bargenay  climb (MBTO power) 
S b a p  tums -(appmach ma%- b a n 8 1  
Rapid deacent  and  pull-up 
fleaover). f r o m  ununual  at t i tudea 
lliaimum speed  msneuvering 
Approach t o  s ta l l  
IIpdlo range  or lentat ion 
ADF t racking 
N a n d  loop   or ien ta t ion  and t rack ing  

tain Praficiency 

n t  

I -,, I I I I I  
*EOW 'fo FILL OUT COWMA C 

ff you ' i nd ica t ed   i n  Column C that you 
f e l t   a d d i t i o n a l   p r a c t i c e  was necesaary on 
mrt.tn  procedures,  choose the  type of addi- 
t i o n o l   p r a c t i c e  needed f r o m  one of those i n  
the list on  the right. Then ind ic r t e   t he  
number of add i t iona l   p rac t i ce  s e s a 1 0 ~  ( o r  
"flights" aa the case may be) .py wri t ing  i n  
the appxvpriate number. Elor example, i f  you 
feel t h ree   add l t lona l   t r a ln ine   f l i gh t6  are 
required over a six-month  period to maintain 
pl.aficielrey  on  Steep turns, write "13" i n  
COlUilm c opposi te  Ilo. 3,  "Steep nml.5." 

a. 
b. 
C .  

d. 

0. 

f. 
g. 
h. 
1. 

%Pining  r i ighta  
P rac t i ce  on  non-revenue f l i g h t  
Prac t ice   on   revenue   f l igh ts  
P rac t i ce  on simulators (such I 
the Dehmel) 
Prac t i ce  on Link M i n e r  
Prac t i ce  on mock-up. 
Gmund school 
Home atudy 
Other 



Engine f a i l u r e  
Durina  take-off  (before noma1 climb 
es tab i i shed)  
During t u r n a  
A t  a l t i t u d e  
On approach 
Englne-out  land- 
Propellor  malfunctions 
Contmls ,   control   surfaces ,  and 
cable m a l i u n C t i O M  

Heating and v e n t i l a t i n g  system mal- 
Sunctions 
Landing  gear  malfunctions 
Brake f a i l u r e  
Tire blowout 
m g i n e  r im 
Other f i r e  
Radio equipment f a i l u r e  
Electrical   system  malfunction 
Hydraulic  system  malfunction 
Fai lure   of  ground n a v i g a t i o n a l   f a c i l i t i e s  
Instrument  malfunction 
Warninp equipment f a i l u r e  
Excessive 1 cing 
Extreme  turbulence 
Runway i c e  
Abandoned take-off  (a t a r t - s   top)  
Emergency 8escent 
Boost f a i l u r e  
Balked landing 
Emergency evacuation of plane 
(Passangera and C r e w )  

E 
I 
I 

I 

I 

E 
I 

I l l  

dEOW To FILL OUT COLUMNS B AND C 
I n  Columu B. ind ica te  by l e t t e r   t h e   t y p e s  of p r a c t i c e  YOU have had in the   pas t  
six months  which helped-you  cope  with-each  situation.  -Choose from t h e  list at 
the  bottom right of' page 1. Then wr i te   the  number of p r a c t i a e  sessions v u  had 
i n   t h e   p a s t  six montha a f t e r   t h e   l e t t e r   i n d i c a t i n g  the  tYPe -- "a2, e4". e t c -  
Column C is filled ou t   i n   t he  same way a s  Column C on page 1. 



2. Was any difficulty  experienced  in  coIwleting the emergency proceduses or 
remedial action? 

Yes no 

Describe: 

3. Did you feel  you had suf f ic ien t   recent   t ra in ing   to  cope e f f ic ien t ly   wl th   the  
problem? Yes no 

4. What addi t iona l   t ra in ing  would be helpful?  
Desc?ibs: 

. 5. Can you think of a t h e  when an emergency or equipment rallure occurred i n  
scheduled flight, which you had never before experienced but which JOU had 
pract iced in t r a i n i n g  f l i g b t a  by slmulatinp; the proper  pmcedure? 
(a). Describe the m a t  h c e n t  occasion: 

(b). Comment on the value of the  training  procadurea  involved: 

(c ) .  How could the  t ra ining  proceduras  have h e n  improved? 



APPrnIX c 

SAMPLE HAZARWUS SITUATIONS 



SPWPLE Tym SITUA'PIOPB 

'List t h e   l a s t  tiee you faced a haaardcua s i tu s t ion  in  mk@uled f l%@t,n  
Pi lo t  Reapowes to Quatlonnaire Section 111 l., 

Classification 
(Per item mnaters 
on Questionnaire  Incident 
Sectipg 11) 

l a  Engine out on take-off in Convdr, mx gross load, no wind, 
returned and landed - M damage t o   a i r c r a f t  or personnel. 

l b  Lost 2 out of 3 engines on go around. 
It wouldnlt f l y  on one engine, 

I C  Oil pressure f a i l e d  on r igh t  engine of E - 3  over *le 
enroute frum t o  . I was on instruments end 
picking up l l gh t   i ce .  I proceeded t o  
and made a safe landing. 

on one engine 

2 

I d  Approach t o  airport under bad weather  conditions (WA) with #2 
Eng. dead (unable to   f ea the r )  and #l Eng. lw on power; also 
had much i c e  on vings and fuselage, Would have been very 
d i f f l au l t  to make @;o-around. 

3 

4 

5 

6 

7 

Double dead s t i c k  on  Lockheed Electra. 
No emergency f ie ld   ava i lab le  80 landed in f i e l d  of wheat 
stubble - no damage - for tunately it uas daylight. 

t o   l a rge   a i rpo r t  within five miles   af ter  being unable t o  
h o p  governor f a i l e d  - No. 4 Prop ran away. Made quick demean€ 

feather,  

Take off  with  elevator shift " level  unlocked, longer t/o run 
resulted." Unnatural control "feel," 

One cabin  heater would not  shut-off  with main svitch,  smezgeaay 
switch, or c i r c u i t  kmakers. Extdently  igniting itse3f. 
Feathered #2 engine - cut t ing  off  fuel supply to heater. 

E-4 - gear handle stuck i n   t h e  up position. 2 hrs. were re- 
quired  to  remove cargo frm upper and forward  laver  cargo hold# 
i n  order to get into hell hold. The hand grip cable was 
removed and the  mechanism operated by hand. 

(1) hit by l ightning over -, later 7 L b e s  h i t  over- 
same day and I don't know how many others. Suggest lightning 
varning be included on CAA wx M x  and also thm co. channelm, 
I was first that day f o r  - and i f  w a r n i n g  had been sent out, 

a/c slowed up when in the v ic in i ty  of t h i s  severe  cold front, 
som of the others  could have and should have been rerouted or 

(2) -clocked on t/o. m a  
been r- tu8 RI.BT. 
7 have to arm- 

Right  outboard tire blew out on take off. 
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9 ~p&d cypnders  on Rf engine Or dc-6 o i l  leaking on t o  bot 
exhaust manffold caueed a f lw t o  s t a r t .  )eathered #3, opened 
cowl f l a p  and fire stopped. 15 minutes l a t e r   l a u d e d a t   t h e  
next scheduled  stop. 

Laison radio equipaent began smoking - preparatory  to bmning, 
Plane was struck bp light- d l e  traversing a cold Pront. 

Upon disco&* of smoke issuing forth the  F/O directed F/E t o  
cut off all reddoe. The captain was rather busy with  the h s i c  
occupation, needle and ball. Ihe F/O then directed the F/E t o  
open olrcrdttawaker fordisabled aet  and all other radios were 
restored. 

Power f a i lu re  of all radio aids and twer radio In v ic in i ty  of - the hazard wag made bg the amwnt of planes in 
area. Failure of adequate e q u i p e n t  or procedure of 

tower personnel mued planes 'h have to hold for approldmately 
15 t o  x )  minutes. 

We had both Carburetow irmm up w b n  we were carrying o 20° C. Carb, heat. The haads drop down t o   a p p r o m t e l g  "1.9 90 C 
and the  englnes star ted up a0 that the  generabra  overheated 

were losing airspeed and a l t i t u d e  and made emergency descent 
and also we were pic* up moderate i c e  on the wlngs. We 

i n t o  , . 
Hydraulic leak in lower aide of gear r e t r ac t   shu t  causing hy- 

that it tore the gem d o n   l a t c h  away on the left main and it 
draul ic   f lu ld  lose an8 gear to drop 80 hard vlth no r e s t r i c t i o n  

Stayed up only due t o  weight distribution i n  r e l a t i o n   t o   t h e  
wheel-no gear warning l i g h t s  and it was necessary  to l d  with 
no f laps ,  bakes or nose wheel steering. 

Myself and FUght - estimated one minute apart ,  Con- 

p i lo t ,  He then cleared me t o  land dom- th ru  - t r o l l e r ,  our Co. man, did  not   re lay this information t o  e i t h e r  
' a  alt. loo0 

f t ,  below. When I checked over - he to ld  me t o  stay  out of 
mea. We both  landed within 30 seaonde of' ea& other. (I 
broken contact by luck) I did  not ltnow the posit ion of __ 
but overheard  a radio conversation a t  the last minute ind ica t in  
he waB over -. (Th is  man is not connected v l t h  the Co. now. f 
Fai lure  of horizon uhile in holding  pa$tern  follovlng a 5 hr. 
f l ight   during which the  Instrument had performed O.K. I f e l t  
i f  such  conditions  could be sl6ulated in trainFng - I would 
h v e  recognized w h a t  ~ was malfunctioning much sooner, 

All indicatione of a Puselage fire - bells ringing - horns blow- 
in and all f i r e  war- lights ocrpns onr 
CO 5 flooded passenger cabin insteed of baggage bin - later 
established caue to be faulty smdke detec0ors. 

kirplane picked up a.~hqU~ of a lM of ioe  and rubber de-leer 
. b o t e  of very Uttle- v a l ~ e ~ ~  in~w omere ic- cona t ion (  
dl00 ulidshield W a 8  covered v i th   I ce  with no sa t i s f ac t a rp  method 
ava i l ab le   t o  remWB it, 



.. 18 

19 

20 

21 

22 

23 

Other 

Engines wre 

melt the ice. 
ths airplane 

I t r y  never to l e t  a s i tua t ion  become haza~%w. However, I 
entered a line squall which didn't look bad a t  all but 8hOrtlf 
thereaf te r   the   a i rc raf t   s ta r ted  a rapid  descent. With the air- 
speed 105 and using MET0 Pouer the aircraf t  atopped i t 8  deobent 
a t  800 f t .  above the  terrain.  Later I learned there bad been a 
tornado in the   v ic in i ty  where I encountered  the  downdraft. 

Landing 8 a t  then under 400-1 S with w i n d  "W 45 and runua~ 
covered 2" slueh. Wind slid the airplane sideway8 acroaa the 
runway. 
As soon as I real ized that  the l e f t   c r o s s  vind coupled with sligtn 
power uaed f r o m  l e f t  engine w a s  pushing me si- t o  the right, 
I retarded the lef t  t h r o t t l e ,  allowing the airplane t o  weathemma 
to the   l e f t ,  and s l i d  cockeyed, t h e  t rack then be- d m  tha 
runway. 

Pouer failure on port engine- in attempted take off. 
Abandoned takeoff before booming airborne. 

Alternator failure - subsequent fire in engine accessory sect ion 
resu l t ing  in ].ma of all 4 turbo  super  chargers and a l l  AC 
hatrumentation a t  23000 f e e t  - resulting i n  loss of cabin 
pressure - loss of power on all four  engines - feathering of 
No. 1 Rnergency deacent, 

3 E n g i n e  instrument  approach r i t h  Boost off in L-49. 

Lar, L.F. Range approach i n  snow squall - apprmoh made on E. 

missed ~ m w y  on line up and s tar ted  to   a t tempt  landing on 
Leg or range with a north ldlng planned became of wind. Capt. 

s t r i p  due t o  mistaken  identity. Emergency pull up and go around 
required and executed r i t h  no further incident. 

bin  ( f l ight  compartment) of pressurlaed Dc-6. This was before 
20 man l i f e  r a t  Inf la ted (by 2-20 pound C S  bot t les )  i n  forward 

gate   led me to  believe raft would explode. Position was over 
smoke mask8 instal led.  "be t e r r i f i c   s t r a i n  on Bin s t ruc ture  an8 

h a l f w a y  between 
DsPssuriZed a i r c ra f t  - descending to  7500 f e e t  and proceeded 

and 

(on groFd) and released presaure on bin  gate. 
t o  -. After some delay we succeeded in deflat ing raft 


