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Washington 25, D. C.

Dear Dr, Brimhall:

The attached report, entitled A_§tudy of the Semi-innual Instrupent
Check for Airlipe Pllots, prepared by John A, Nagey, 1s submltted by the
Committee on Aviation Psychology with the recommendation that it be in-
cluded in the series of Technical reports of the Divieion of Research,
Civil Aeronautics Administration.

There seems reason for the opinicn that the information embodied in
this report and observations concerning procedures can be useful to the
Civil Aeronsutics Administration in reviewing regulations pertaining to
the seml-annual airline pilot instrument check, and in evaluating prac-
tices employed in its administration,

Sincerely yours,

M5V:eag Morris S, Viteles, Chairman

Committee on Aviation Psychology
National Research Council
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EDITCRIAL FOREWORD

Under current Civil Air Regulations, airline pilots are required twice a .
year to demonstrate satisfactory proficiency in piloting and navigating by
instruments, This requirement is intended to provide assurance that such pilots
have maintained the information and skill necessary for the safe operstion of
planel, even in the case of procedures and maneuvers which ere performsd infre-
quently in the course of day-to~day flight in transport airoraft,

The study deacribed in the attached report was designed to furnish infor=-
metion which eould be useful to the Civil Aeronautics Administration (a) in
reviewing policies pertaining to the semi-annual sirline pilot instrument check,
and (b) in considering technigues which could be used in most effectively
checking whether information and skille needed in both dey-to~dey and emergency
flight situations were being maintained,

The findings of the study show that there are wide differences among air-
line companies with respect to the requirements impcsed in the six-month instru-
ment check and in the procedures employed for assessing pllot knowledge and
skill, There ars alsc congiderable differences of opinlon among pilots with
respect to what should be embodjed in the semi-annual instrument check. HNever=
theless, an analysis of replies to a questionnaire recelved fram 944 airline
pilots, representing 15 per cent of the airline membership of the Air Line
Pilots Assoclation, furnished data of significance in considering minimum re-

quirements in the way of procedures which should be checked at specific intervels,

Of equal importance are recommendations bearing upon principles and procedurea
involved in the administration of the six-month check, ylzt

(1) Technigues employed in the objective Standard Flight Check for the
Airline Trensport Rating, described in earlier reports of the Committee on
Aviation Psychology, can be profitably employed in setting-up precise deacrip~
tiona of what is to be done snd how it is to be done and in making uniform the
standards for recording and evaluating pllot performance.

(2) Pilots, as mature individuals with insights into their own skill,
should play an active role in the selsction of those procedures to be glven
speclal attention during the limited time available for checking and practice.

(3) The training aspects of the semi-annuel instrument check flight
should be stressed so that full advantage can be taken of the findings in
effecting improvemente in skill.where they are most needed,

The study described in this report was conducted by John A. Nagey, American
Institute for Research, under the genersl supervision of John C. Flanagan with
the close cooperation of Civil Aeronmsutics Administration personnel, Special
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The purposes of the project described in this report were to provide ﬁhﬂ
Civil Aeronmsuties Administration with information which would furnish a beals
for a review of policies in the area of periodic airline pilot checking, and to!
make swailable data for the revision of current techniques for checking the
maintenance of essential pllot information and skills, ) -

The semi-snnual instrument checks used by 18 of the country's major air-
lines were reviewed and found t¢ vary considerably in form and content, Tbg
flight-checking techniques used do not, in most ocases, provide specific stagdardl
or preclse descriptions of what is to be done, r

The basic data of the study were provided by airline captains and first
officers in thelr responses to a questionnasire, The questionnaire listed 19
procedures or maneuvers and 24 unusual or emergency situations, FPilois were re-
quested to indicate the number of times each of these were flown or experiepood
in the past six months, the mmber of times the procedures should be flown per

8ix months period to maintain proficiency at a satisfactory level, what recent
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training had helped them cope with the emergencies, and what type of additional

training or practice was desirable on both the procedures and emergenciles,

T R

Nine hundred and forty~four questionneires were returned, comprieing about
15% of the active membership of the Air Line Pilots Associstion to whonm forps - . o
wore sent, Of those replying, 593 were captains, 324 were first officers, amd 27

did not identify themselves,

Pilot responses showed considerable variability, Msny indicated that the.

FR

amount of practice received on line flights in the preceding six months was
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adequate without further training. 1In general first officers expressed more nasd
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for additional training or practice than did pilots with captain ratings.

The following recommendations were made on the basis of the survey: .
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1. The training sspects of the semi-pagnel check should be siressed.
The pilot should be given a more active pert in the selection of
those maneuveras to be glven special attention and the role of the chack
pilot should be more that of consultant than examiner.
2. Training and checking appear to be especially needed on the following
naneuvers:
a. The ILS approach
b, Steep turns (approaching maximum bank)
¢e Rapid descent end pull-up
‘d: Recovery from unususl sttitudes
e. Minimum speed maneuvering, and approach to stall
3., Treining and checking on pilot skill in coping with emergencies should be
emphasized, particularly on such eritical itene as:

" d, FEngine failure
"'b, Fire

ei Fallure of ground navigational sids

4., Excessive icing

e, Extreme turtulence

In regard to recommendatlons for checking techniques, the flight-checking
pl'ihciplea developed in earlier studies for the CAA appear applicable; i,e,,
uniforp standards, on-the~-spot recording, efficient description, and objective
items, The use of simulators was suggested as an appropriate technique for
checking performance on emergencies without hazard to personnel, The final
recoppendation was that a number of problem situations typical of the complex
emergency situstions which are likely to confront pilots be developsd, Thase
#Stuatioms complete with approved sclutionms are expected to provide a valuable
ald in the develomment of pilots! skill 4in anticipating and being prepared in

sdvance to take appropriate action in emsrgencies,
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‘A STUDY OF THE SEMI-ANNUAL TESTRUMENT CHECK FOR ATALIME FILOTE

I, INTRODUCTIOR AND OBJECTIVES

.

Under existing air regulations, each pilot in command of an airliniﬁtﬂﬁﬂl
craft is required twice a year to demonstrate satisfactory proficiency at
piloting and navigating by instruments, This program of perlodic checking is
in & state of flux; changes in the Civil Air Regulations pertaining to periodic
checks are under consideration, and there are many opinions as to what should
constitute the six-months check. At the request of the Division of Research,
Civil Aeronautics Administration, the National Research Coumcil Committes om
Aviation Psychology arranged with the American Institute for Research to con-
duct a study designed to provide dats regarding the essentisl information and
8kills which must be maintained by air line pilots, It wes anticipated that
such dats would provide a sound basis for the review of CAA policies iﬁ the ares
of periodic checks and training, end for the formulation of recumendations as
to techniques which could be used for checking whether information and skills
needed in day-to-day flight operations were being meintairned,

The purpose of this report is to describe the research program undertaken,
The resulte of a survey of the ourrent periodic checks of the major air carrior!‘ }

* a

will be reported in the following section, This section also includes & de-
scription of the development of & questionnairs designed to obtain facts related
to learning and remembering the various skille and information essentisl to a
satisfactory level of performance in.piloting transpors aireraft and in usottné
emorgency sltustions, The questionnaire was directed to the group most inter-
ested 1n the problems of perlodic checking, the pilots themselves; a group
vwhich has heretofore not been surveyed in aystematic fashionm,

The third section describes the sample, the wyuestionnaire returns, and
the analysls of the data,
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The fourth and final seckiocn of the report lists the comclusions, the
recammendations regarding periocdic checking which the data support, and further

spempendations regarding flight-testing teehniques prowed successful in earlier
studkes,
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1I, COMUDGT P THE SMIDY

Barly in the study, the semi-snmual instrument checks of 18 of the
country's major airlines were obtained, These wers then subjected to unnl:aia,
the results of which are shown in the following table,

' TABLE 1

ARALYSIS OF 18 AIRLINE SEMI-ANNUAL INSTRUMENT CHECES

e 4%======ﬂﬂlﬂlr
Unknosn
Varieble Frequency! or not
(1) 1Is recording in the air specified? 16 1 1
(2} Are instructions given for maneuvers? 11 4 2 1 -
i
(3) Are airspeeds, power settings, ete,, :
specified? 8 6 1 3
(4) 4re airspeeds, power settings, etc., to be _
filled in? 8 1 2 g
(5} Are separate sirspeeds, power settings,
etc,, provided for different mircraft types? 7 5 6
(6) Are tolerances specified? 12 2 2 2
(7) Are maneuvers broken down into 1tems? 7 2 9

(8) Are pictorial or diagrammatic aids provided? 18

(9) Are behevioral descriptions provided? 16 2
(10) Is & diagram of the check ride provided? 14 4
(11) Method of scoring maneuvers: 2 i
a, 2==5 point serle 14
b. Percentage gcores 2

It may be seen that airline semi-annual checks in current use are, with-very
few exceptions, lacking in the characteristics generally conceded to be desirmble

in flight tests. There is aleo considerable variability in content emong hé
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different checks, In the metiew of fowmat, most of the flight~checks obtained
from airline compenies consisted of one or two wineographed pages containing
1ists of mancuvers which are scored by having the check-pilot record his

opinion with very little help 1n the way of suggested standards or precise

*aaéefiptions of what is to be done. The specific maneuvers and procedures in-

¢luded in the checks, regardless of how they were measured, were, however, of

particular value to this study in the development of a questionnsire for alr-

line pilots,

The first step in the develomment of g questionnaire for airline pilots
wes the compilation of s list of skilla essential to a satisfactory level of
flying performance, Gordonl;2 in previcus studies, had already determined the
eritical requirements of the airline pilot's job and hed developed m reliable
f1sght-check based on these requirements.? This flight-check wes ﬁesiéned as
the one to be taken by candidates for their initial certification as airline
pilots-~for their Airline Transport Ratings. The problem in the present study
was a different one; it was to determine which essentisl skills, information,
proficiencies, etc., need to be checked periodically as required by the Civil
Air Regulations, It also seemed likely that some of the critical skills might

be involved in the execution of msneuvers which are accemplished many times on
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emel £light, . In spah caees it would, of -courssy: pedn insppropriste 4o chwelr -
experienced pilots at six-month interwsals, . !

Several sources were reviewed for the purpose of extracting these state-
ments of essential skills, proficlencies, etc,, that pilots need to maintaim.
They included the seml-annual instrument checks of the major U, S. airlines,
training manuals, flight—checks, civilian and military eviation handbocks and
the 1like, Much valuable additionsl information was gained from conferences
with pilots, check~pilots, Civil Aeronautics Board, and Civil Aeronautics
Administration officials. 4 final 1ist of 19 "procedures" eventually evolved
froem an initielly rather lengthy list, The reductlion of the llst oflprocedufoa
to this group of 19 was dictated bty the need of presenting pilots with a reason-
ably short form to fill out, and was accomplished with the help of aviation
experts,

b. is o 1

The questionnaire was also designed to obtain information on the types of
emergency or unustual situations for which training or practics would be most
helpful to pilots. One of the primsry sources of data of this type was the
records kept by the Civil Aeronautics Administration Air Carrier Maintenance
Brench, These records list the type of malfunctions occurring in Bchedﬁled
flight which are reported daily to the Branch, Anslyses were made of reporta:
of this type on several transport aircraft types: the DC-3, DC-4, DC-6, the
Conveir, Martin 202, Constellation, and Boeing 377, The kind and frequency of
treakdowns which occurred to two aircraft types, the DC-3 and Martin 202, over
a period of several months, are attached to the report as Appepdix A. Infor-
metion of this sort, supplemented by thet from other sources, provided a list

of 24 "Unusuel Situations" which were included in the questionnaire,

From the basic data described above, & tentative questionnaire form wag
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'_dﬂiil;yadm It vonsisted of three main sections, hesded, "PROCEDURES," "UNDSUAL
SITUATIONS," AND "EXPERIENCE WITH EMERGENCIES,"
The first section listed the 19 procedure items previously mentioned.
Spaoe was provided following each item for the pilota to record the following:

A, The number of times the procedurs was performed on line
) flights during the last six months,

B. The minimm number of times it is necessary to fly the
procedure on line flights during e six-month perlcd in
order to maintain proficiency at a satisfactory level.

C, A "yea—-no" column to indicate whether or not additional
practice was needed, If the respondent answersd "yes,"
he was requested to indicate the amount and type of
additionel practice that was desirable by choosing from
a 1ist of types at the bottom of the page and writing
the letter designation of the type followed by a nmumber
indicating the mumber of practice sessions,

The types of additionel training or practice included:

a. Training flight

b. Practice on non-revenue flights

¢, FPractice on revenue flights

d. Practice on aimulaters (such as the Dehmel)
e, Practice on the Link trainer

f. Practice on mock-upa

g, Ground school

h- Home st.udy

i, Other

The second section, headed, WUNUSUAL SITUATIONS," listed 24 types of
situations with space provided for indicating:
4, Number of times experiesnced in the pest six-monthe,
B, The amount and type of training received during the
past six-montha which eided the respondent in coping
with the situstions, {The type was to be chosen from
the same list provided for Section I,)
C., The smount and type of additional training or practice
neaded, (Here again the respondent was to choose from
the 1iat on the firet page if a need for additional
practice was indicated by e "yes" response,)
The third section of the questionnaire requested detailed acecounts of

hagardous situations and comments on the applicability of training receiva&.
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There was alsc a serjes of questions on the training value of simulated emer~
gency situations. This section imvolved considerable writing and later proved
to be unpopular with the respondents, many of whom omitted it altogether.

Two pilot groups reviewed ths tentative questionnaire form: the check~
pilots of American &irlines in a meeting at Ft, Worth, Texas, and representa-
tives of the Air Line Pilots Association at Chicago. The need for additional
information on which to base policles in the area of periodic checks and train-
ing was discussed by thesa groups, The problems connected with getting valid
information from pilots on matters of this type in which they are interested
parties were alsc discussed,

The Air Line Pilots Association had three committees within their organi~-
zation review the form. The sBuggestiona offered did much to reduce the
questionnaire's length. Such suggestions and other changes were adopted and a
final form prepared (Appendix B).

The Air Line Pilots Aseoclation almo agreed to distribute and collect the
questionnaires, Some 6200 4-page booklets, photo-~offset from typed copy, were
prepared and sent to the pilots! organization for tranemittal to their active
membere, The forms were sent out in June 1950, accampenied by a letter of

transmittal from the Air Line Pllots Association,
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I1I, ARALYSIS (B RESULTS

A total of 944 gquestiomnsires were returned. Of these, 593 were completed by
alrline captains and 324 by first officers; 27 pilots did not indicate their rank,

The total number of respondents comprises &lightly more than 15% of the Air Line

B
Pllot Association's active membership, No attempt at follow-up was made,

- Thirty-three airlines were represented in the returns, As might be expected,
the largest nmumber of gquestionnaires were returned by pilots representing the
larger lines, Airlines from whose pilots 50 or more forms were returned include: .

American Alrlines

Eastern Air Lines

Pan American World Airways
Trans World Airlines
United Air Lines

Pilots from the following lines returned from 10 to 49 questionnaires:

American QOverssas Airlines
Braniff Alrways

Capital Alrliines

Chicago and Southern Air Lines
Continental Air lines

Delta Alr Lines

Hawelisn Airlines
Mid~Continent Airlines
Natlonal Adirlines

Northeast Airlines

Northwest Airlines

Pen American - Grace Alrways
Weatern 4lr Lines

Adrlines from whose pllots less then 10 forms were received included:

Alaska Alrlines

A1l - American Airways
Caribbean - Atlantic Alrlines
Centrel Alrlines

Colonial Airlines

Eapire &41r Lines

The Flying Tiger Line
Frontier Airlines

Pacific Northern Airlines
Pioneer Air Lines



Robinson AtrTines

Trans -~ Pacific Airlines

Trans - Texas Airways - e
West Coast Airlines

Wiseconsin Central Airlines

2, Anglysis of the Data

a. Method

The tabulation of the gquestionnaire date proved to be a rather extensive:
task, Sections I and II of each form required 138 separate responses and this
mmber multiplied by the total returns provided over 130,000 pilot responses
for tabulaticn, (This figure includes Momits" as a response,)

After some preliminary exploretion it was decided that the most meeningful
way of presenting the date was to set up claes intervals for the "numerical
response? sections of the questionnaire (Section IA, IB, and IIA), and to ree.
port the mumber of pilots whose responses fell within each interval., Sections
IC, IIB, and IIC of the questionnaire, which required the pilots to state
whether or not additional practice or training was required on the procedures
and unusual situations, or whether or not they had received recent’traiming
which helped them cope with the situations, were tabulated to show the mumber:
of "yes or no® responsés and the number of pilots who advocated the various
types of additional training presented,*

b,

The responses of airline captains to Sections I and II of the question-
naire are shown in Tables 2, 3, 4, 5, 6, and 7, The group of 620 captains

includes a few reserve captains who are qualified as captains but do not fly_‘

. FT
*Goples of tables in which data for all the pilot respondents are classified

by airlines are to be found in the files of the Cammittee on Avistion Poaye

chology. Copies have also been supplied for the files of the CAA Division
of Research,
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regularly in that capacity. ey are, howsver, presumed to be subject to peri-
odie checking in the same sey as are captains who slways fly as aircraft com=
sander, A group of 27 pilots who did not specify their rank is aelso included
“in this group,

Table 2 shows the percent of the sample of 620 who omitted the items or
whose responses fell within certaln classe intervals; 1,e., the percent who had
pot flown the listed procedures at all during the past six months; those who
had flown them once, twice; fram 3 to 7 times; from 8 to 12 tiﬁes; 13 to 27;

28 to 42; 43 to 57; 58 to 91; and 92 or mare,
Table 3 indicates the responses of captains to Part B of Section I of the

questictinaire in answer to the questicn,

ak.a saticfectory levell" ILike Teble 2, these responses are in terms of the
percent of the captain ssmple indiecating. various nummbers of times that the pro-

ocadures should be flown,

Table 4 is not entirely in terms of percemnt; it lists the percent of
péleds who omitted the items or enswered "yms" or ™no" to the question of
whether or not additional practice or training is necessary on the procedures.
Where affirmative answers were gifen, the type of additional practice or train-
ing tkat the respondents advocated is also shown, in terms of the number of
pilots advocating the various types of training or practice, If multiple re-
sponses vere made; i.e., if a pilot felt that more than one type of additional
practice or training was essential, ell were recorded, Soms pilots also indi~
eaéed that additional practice or training was needed without specifying the

“typé. For these reasons, the sum of the "type specified" responses will fre-

quﬁﬁgly be less than, or in excess of, the sum of the affirmestive responses,
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MGM‘M TO QUESTTOMIAIRE SECTION I A

The dlstribution is in terme of the percent of the
eaptain sample (N=620*) among the various intervele
indicated., The numbers beneath each interval are

the midpoints of the intervals,

: _Nupber of Times Flowp in Last Six Nonths
Procedure of Q0 1 237 = = L
Cadts O 1 2 3 10 & 33 20 .25 Qoo
(1) Take-off in low ceiling
{1000 feet or less) 4 11 2 13 20 30 15 5 5 4 _'
(2) Emergency climb (METO .
pover) 6 5715 9 10 2 1 0 0 0o o :
(3) Steep turns (approsch
meximm benk) 5 67 610 8 3 0 0o ©0 0 0
E
(4) Rapid descent and pull up 5 6611 & 8 1 0 0 0 0
(5) Recovery from unusual o
ettitudes 7 8 4 1 3 1 0 0 0] 0 0 (
{6) Minimm speed meneuvering 6 56 6 8 12 6 3 1 1 0o 1 :
(7) Approach to stall 863 2 31 o0 o ©0 0 0 @
(8) Radio range orientation 6 77 5 2 4 2 2 0 0 0o 1
(9) ADF tracking 17 6 1 3 10 14 17 8 7 4 1@
(10) Manual loop orientation
and tracking 6 57 7 7 12 7 3 1 0 0 @ ¢
(11) Standard low freg. ap- -
rroech instrument 5 25 8 9 25 L 8 3. 2 0 1 3
(12) AIF approach 5 24 8 12 26 11 11 2 1 0 1 &
(13) IIS approach 6 10 1 4 13 16 30 11 4 3 1
(14} CCA approsch 7 39 7 13 22 3 s] 0 a .0
(15) Missed approach procedure 4 51 18 12 13 2 0 Q 0 o o
(16) Approach under 400-1 ;
conditionsa L 9 5 8 33 19 15 FA 2 0 Q
(17) Cross~wind landing (more :
then 30°) up to max,
allowable for equirment 5 13 6 9 25 15 13 5 3 2 3 .
(18) No-flap landing 5 61 9 9 10 3 2 0 0 o @
(19) Cross-wind take-off !
(more than 30°) up to max.
——allowable for equimpent & 16 5 9 24 15 12 2

*Includea 27 unidentified respondents,

**This figure more nearly approximates the mode than the midpoint,

above 92 were 100,

T . R
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> RESPORSER OF AIRLINE DAFTAIRS 70 WESYTONRIHE SCMON 1 B

Ths dietrdbation is in terms of ths perceitt of the
captain ssmple (N=620*) among the various intervels
indicated, The numbers benoath sach intervel are
the midpointa of the interwvals,

L v e . = h—

, e .”Tinaa Neeeasary to Fly per 6 mo,
S - S %o Maintain Proficiepcy

LaBreeedure of Q 1 2 3-7 812 13.27 28-42 43-57 58-9] 92+
— Omite O 1 2 5 10 20 35 50 75 QR

A1) Take-off in low ceiling

(1000 feest or less) 14 18 10 10 30 12 5 1 0 0 0
‘{2) Emergency oclimb (METO '
power) 13451911 11 2 0 0 0 0 0
(3) Steep turns (approach
" maximum bank) 13 36 1413 18 4 2 0 0 o 0
(4) Rapid descent and pull
' up 13392111 14 =2 0 0 0 0 0
{5) Recovery from unususl
attitudes 16 471510 11 1 0 o 0 0 0
(6) Minimm spesd |
meneuvering 15 3, 1812 13 6 1 0 0 0 0
{7) Approach to stall 16 46 16 8 10 Q 0 0 0 0
{8) Radioc range orientation 13 47 20 8 8 1 0 0 o 0
(9) AIF tracking 171213 9 26 17 5 1 0 0 0
{10} Marusl loop orientation
and tracking 14 34 2012 15 4 1 0 0 o o0
(11) Stendard low freq, ap-
: proach instrment 14 111515 29 12 0 0 0 0
{12) ADF approsch 13 15 16 15- 31 7 0 0 0O 0
€13) T1S approech 15 5 6 5 30 22 12 3 1 0 0
(1) GCA approach 21 251210 23 6 2 0 0 0 0
{15) Missed approach
procedure 14 31 2214 16 3 s} 0} 0 0 0
(16) Approach under 400-1
conditions 15111311 33 12 3 1 0 0 0

{17) Cross-wind landing (more
than 30°) up to max,
allowable for egquipment 14 22 13 12 26 8 3 0 o 0 1

- (18). Ho-flap landing ‘M 421911 11 2 1 0 0 0 0

{19) Croes-wind take-off {(more
than 30°) up to max,

7 10 .0 0 1

*Includes 27 unidantifiad-reapondants.

##This figure more nearly approximetes the mode than the midpoint. Most re=~
eponses above 92 were 100,
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L 4
RESPONSES OF ATRLINE CAPTAINS TO QUESTIONNAIRE SECTIOR I ©
Percent of Capteins (N=620%) Responding
— Undox the Veriouys Categordes

a. Training flights e. Practice on Link Trainer
b, Practice on non-revenue flights f. Practice on mock-ups
¢. Practice on revenue flights g. Cround school
d. Practice on simulators %such as h. Home study
the Dehmel) i, Other

Iype of Additionel Practice oF )

%
Procedurs of § & Traiping Specified (No, of pilgts
Opits No Yes & b ¢ d e £ g L 1%

{1) Take-off in low ceil-
ing (1000 feet or less) 10 8 10 48 2 2 0 0 0 O O 2

(2) Emergency climb (METO

power ) 12 66 22 112 12 4 0 01 0 1 4
(3) Steep turns (approach
maximum bank) 10 41 49 288 31 4 2 0 0 1 1}
(4) Rapid descent and pull wp 13 47 40 202 17 0 2 0 0 0 O 9
(5) Recovery from unusual
attitudes 13 48 39 194, 19 1 2 0 0 1 0 7
(6) Mini, speed mensuvering 12 48 40 206 20 3 2 1 0 0 0 &
(7) Approach to stall 13 47 L0 209 22 O 0 01 7
{8) Radio range orientation 14 51 35 106 17 9 10 92 0 1 1 &
(9) ADF tracking 12 70 18 50 8 12 4 38 0 0 O 4
(10) Manuel loop orientation
and tracking 1, 5 30 9 11 10 &8 & 0 0 1 3
(11) Standard low freq. ap-
proach instrument 15 58 27 101 15 17 5 39 0 0 0 B
(12) ADF approach 14 58 28 119 19 21 6 4, 1 O 0O &
(13) ILS approach 13 45 42 173 22 51 4 34 0 0 0 7
(14) GCA approach 17 53 30 106 22 3 5 17 0 0 0 2
(15) Missed appr. procedure 13 49 38 183 19 & 5 21 ¢ 0 1 7

(16) Approach under 400-1
conditions 14 53 33 156 16 17 1 16 0O 0 0 &

(17) Cross-wind Landing (more
than 30°) up tomax.allow-

able for equipment 68 18 92 10 7 1 1 0 0 0C 2

1.
(18) No-flap landing 4 57 29 13, 221 9 1 0 0 O 0 2

(19) Cross~-wind tske-off
(more than 30°) up to
max, allowable for equip, 14 70 16 81 10 8 1 0 0 0 0 1

#Includes 27 unidentified respondents,
*¥Moat "i" reaponses specified tks 6= +° . -
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Tables 2, 3, and 4 wi1T be considered together inasmuch es they all deal
with the "Procedures” section of the questiomnaire form., For the sake of
beevity in discussing the tables, reference will be made to the midpolnts of
the intervals rather than to the entire interval, It should be kept in mind,
however, that if for example, 20% of the captains are reported as having ac-
ﬁ;;;ﬂiﬁhod 10 stesp twrns; this mmber, 10, actually represents a group of
?Eﬁpﬁnses ranging from 8 to 12.

Procedure 1, "Take-off in low ceiling (1000 feek or less)," shows a con-
sideratle spread of reaponses in Table 2, ranging from 1% of the captains who
reported not having mede eny low ceiling take-offs to 30% who made 20, Four
percent amitted the item and 4% reported meking 100 such take-offs. In Table 3,
the largest number of captains falling under any one category wae sgain 30%;
this number specifying that 5 low eceiling take~offs per six months were ade-
quate for mainteining proficlency, Highteen percent indisated that no low
ceiling take-offa need be flown; 10% indicated 1; 10% indlcated 2; 12¥% felt that
1t was necessary to make 10; 5%, 20; and 1%, 35, In view of the preponderance
6f time actuslly flown to times necessary to fly the procedure, it is not sur-
prising to find the bulk of responses negative in Table 4. When asked whether
of not addlticnal practice or training was needed on this maneuver, 10% of the
captains omitted the item, 80% answered "No" and 10%, "Yes," Of the 10% who
answered "Yes," 48 capteins indicated that the additionel prectice or training
should bs received on training flights, 2 Indicated non~revenues flights, 2
revenue flights, and 2 "other,"

These data from Table 4 on Procedure 1 are typlcal of the responses on
most of the procedures. In &ll cases except one, more capteins apswer "No"

to the question of whether additional practice or training is nseded than
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answer in the affirmative, The ona axéeptién §s the respomse to Prosedure 3;

"Steep turns (approach meximum bank)." Of those pilots who do answer *Tes,*:

a larger mmber always advocate training flights as the training or prasties’.

nediwm in preference to any other type listed., It seems likely that this re=

flecte an attitude on the pert of pilots (supported by comments written em

the questionnaire forms) that the six-month check should be more of a fraining
gsession than an examination upon the results of which diseiplinary action ocdx

be teken.

Procedures 2 through 8 on Table 2 are generally similar, with about the
same proportion of captsins cmitting the items; the majority reporting not- -
having flown the procedures, and very few reporting flying them in excess of
5 times, lTable 3 chowe a range of 34% to 47% Indicating that these proceduts
need not be flown in a six-month perlod to malintain proficiency, and a range"
of 14% to 20% indiceting that they should be carried out once. The nusmber &f
captains indicating that these proocedures should be fiown 2 and 5 timea 1is
approximately equal with percents ranging from 8 to 21. The percent of cap=’
tains indicating more than 5 times per six-month period diminishes rapidly
after the 5 mark, with no captains represented in the 35, 50, 75 or 100 groups,
With the exception of Procedure 3, as noted earlier, negative responses excedd
affirmative on all these procedurss in Table 4. Those answering effirmmtively
most frequently suggest training flights as the moans of obtaining additicsal
practice., Procedure 8, "Radio range orientation," however, shows more sproed&
than the other procedures, with 10 pilots recammending simulator training and
92 Link trainer practice, '

Procedurs 9, "ADF tracking," shows considerable variability of response,

In Table 2, the percent range from 1 through 17, with the highest, 178, cecurw

ring in the "Omits" end in the "No" categories, Twelve percent of the -captains -

gk B
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{ndiented having carried cut AP Srecking procedires 100 times per six-month
periody The bhigheat percent in Tadle 3 is 26, with this pmmber of pilots in-
ddeeting that AIF tracking proesdures should be sarried ocut 5 times in a six-
month period. Seventy percent of the captains indicated that no additionsl
prapgtice was needed on this procedure (Table 4), while 18% felt edditional ADF
+Me¥k was desirable, Fifty preferred training fllghts and 38 advoeatsd practice
&p the Link trainmer,

Procedure 10, "™anual loop orientation and tracking," the use of which 1s
1imited to certain geographical areas, showsd 57% of captains reporting not
baving used the manual loop during the past six months, The date in Table 3
show that 48% omitted the item or indlcated that the procedure need not be
peeeticed, while 52% felt that it should be carried out, These responses
ranged fram 1 to 20 with more indicating 1 then larger amounts. For the 30%
who indicated that additionsl practice or training was desirable (Table 4),
the two mest populer types wam (a) training flights, with 96 pilots indieating
this as their preference, and (b) Link trainer, with a frequesncy of &4 pilota.

. Three of the sapproach procedurea; the low frequency, ADF, and GCA, have

,-bhe highest percent of captains reporting in the O and 5 categories in Table 2.

;Thare are also substantial numbers of captaine who indicated that these sp-
yproaches should be carried out 5 times per six monthe to maintain proficiency
(Table 3}, In Table 4, the negative responses exceed the affirmstive ones and,
of those who answered "Yee," the most popular respomses were again training
Fldghta and Link tralner except for GCA approaches where the mumerical favor-
ites were training flights and revenue flights.
Procedure 13, "ILS approach," is apparently flown more frequently by air-
Adne pilots than any other of the proceduree listed, Here the highast fre-
:.quenqy, 308, reported having flown 20 in the last six months. Thirty percent
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of the captains fell within the 5 category in Table 3, Almost half of the osp~ -
tains who completed this item in Saction IC of the questionnaire indicated that -
additional practice or training wes necessery on thia approach system, with VI3

preferring training flights, 51 revenus flights, 17 Link trainer, and smallsr
mmbers in other categories,

More captaine indicated that they flew no missed approach procedurﬁs, ;;:i
one should be flown, and that no additional practice or training was needed,
then indicated any other category.

The crose-wind landing and take-off procedures (Mumbers 17 and 19} both:
exhibit a considerable spread of responses in Table 2, In Table 3, the highqlt
percents fall in the O and 5 categories and the majority of captains fool th@t
no additionsl practice or training 1s required,

Comparatively few captains made no-flap landings; most of them felt thli
the maneuver should not be practiced, and of the 29% who felt that addition-i

practice was needed, 134 edvocated treining flights,

Tables 5, 6, and 7 report the responses of captalns to the second main
pection of the questionnaire which deals with unusual or emergency situations,
Table 5, like Table 2, reports the percent of the captain sample who experismced
the listed situations variocus numbers of times, The same class intervals are
used,

Table 6 shows the responses of the captains to a question designed %o ingi-
cate the type of training they had received which helped them cope with the
various emergencles, Both Table 6 and 7 have the "Omit," "Yes," and "No"

columns in terms of percent and the "type of treining or practice" columns in
terms of the number of captains specifying each,
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TAME 5
K RESPORSES OF AIRLINE CAPTAINS 70 QUESTIONNATHE SECTION IT A

. The distribution 1s in terms of the
(Tr oAy percent of the captain semple (N=602#)
) among the various intervals indicated,
- - The numbers beneath each interval are
the midpointa of the intervals,

" Gmusual Situstion ﬁf Q 1 237 812 13-37 28-42 43-57 58-01 92+
. Quite O 1 2 5 30 20 35 50 75 oowx
{1) Engine fellure i
(&) Buring take-off (befors

. normal clinb est'd) 87514 21 0 0 ©0 O 0 O

”f(b) During turns . 1YM® 4210 0 0 O O 0 O
(Z) At altitude 95 2. 9 4 O 0 0 0 0o 0
(d) On epproach 1379 710 0 0 0 0 0 0
(;.2), Engine-out landing 75720105 0 0 0 0 0 0
{3) Propeller malfunctions 676120 4 3 0 o0 0 0 0 0

14) Controls, control surfaces

- and cable melfunctions 887 4 0 O 0 0 0 0 0 0
{5) Heating and ventilating '
. system malfunctions 95110101, 3 2 1 0 0 0
gsiaznnding gear malfunctions 6 69 18 4 2 O 0 0 0 0 0
«{7) Brake failure 78 8 2 1 0 0 0 0 0 0
e iﬂ}”ttre blowout 97711 2 1 0 0 0 0 0 0
:B) Engine fire 887 41 0 O 0 0 0 c 0
(iO) Other fire 78 3 1 0 0 0 0 0 0 0
~ﬁ1)- Redio equipment fajlure 7501815 9 1 0 0 0 o 0



TAKLE %4 Continuad

(12) Electrical eystem

maifunction T7213 4 4 1l 0 o o 0 o
(13) Hydraulic system '
malfunction 67514, 31 0 0 0 0 0. 0

(14) Failure of ground navi-
gational facilities 85910 712 3 ‘ 1 , 0 c 0 E

o
Q
o

(15) Instrument malfunction 8 52 12 8 15 3 1

(16) Warning equipment -

fatlure 770 9 6 5 2 1 0 0 o o
(17) Excessive lcing 66613 8 5 1 0 0 0 o .6
(18) Extreme turbulence 6 46 16 13 15 2 1 0 0 0. 9o
(19) Runway ice 848 5 617 8 4 2 ¢ o .1
(20) Abandoned take-off o
(Start-stop) 57018 4 2 0 0 0 0 0 o0
(21) Emergency descent "8 6 2 1 0 0 0 0 o 0
{22) Boost failure 98 3 2 1 0 0 0 0 0o o
(23) Balked landing 1267 9 7 5 s 0 0 0 0 e
(24) Emergency evacuation
of plane (Passengers -
and Crew) 1,8 2 0 0 0 0 0 0 0 0
4*__

*Includes 27 unidentified respondents,

*#This figure more mearly approximates the mode than the midpoint. Most
responses above 92 were 100,
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RESPUUBES OF &IRLIHE CAPTAINS TO QUESTIOHHLIHE SECTION II B
2oz 530577 1 T Y A Sy e R T B e e e e
\f""t -
Hamiimn et ?em:rt otﬁ:ptﬁnrfmo*) Responding
a, Training flights e. Practice on Link Trainer
b, Practice on non-revenue flights f. Practies-on mock-ups
L ¢, Practice on revenue £lights g. Ground sahdvol
d. Practice on simulators (such as h, Home study
the Dehmel) 1. Other -
-“” : o

Type of Halpful Training Hecaived

Unusual Situations

{1) Engine feilure
(a) During teke-off (before

normal climb est'd) 28 18 5, 246 6 1 4 3 1 5 7 23

{b) During turns 37 21 42 198 4 2 0 1 1 2 5 17

¥c) At altitude 9 17 54 240 7 1 6 11 6 24

{d) On approach 3% 18 46 200 3 0 5 11 2 3 17

.(2) Englne-out landing 25 19 5 259 6 2 5 1 1 -3 6 17
(3) Propellor melfunctions 40 42 18 57 1 1 1 1 1 25 10 10

(4) Controls, control sur-

faces, and cable malifune, 44 47 9 17 1 2 0 1 1 14 7 A

{5) Heating and ventilating
gystem malfunctions 3, L0 26 3, 2 3 L 1 2 62 49 12
(6) landing gear malfunctions 37 40 23 53 2 2 6 2 1 40 23 1L
,ﬂizimnaak. failure 40 42 18 51 1 4 2 1 1 24 13 14
(8) Tire blowout 41 50 9 184 0 5 0 1 2 13 13 7
{9) Englne fire 39 29 32 118 2 9 5 2 2 33 15 17
{(10) Other fire 40 33 26 68 8 2 4 2 2 33 17 14
(11) Radio equip. failure 35 4 21 36 0 9 3 2 1 31 35 8
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TABLE 6 ~ Continmued
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4 Type of Helpful Training Received
Unusual Situation of < %
Quite No Yes g b ¢ d . il
(12) Electrical system
malfunction 3@ L0 23 32 0 4 5 1 2 51 29 13
(13) Hydreulic system
malfunction 36 38 26 62 0 5 5 1 1 38 25 M,
(14) Failure of ground navi-
- gatlonsl facilities 4O 46 14 33 2 10 1 6 2 12 18_|10:

(15) Instrument malfunction 35 41 24 53 3 13 5 6 1 32 26 10
(16) Warning equipment

failure 43 45 12 19 1 8 4 1 1 2 19 7
(17) Excessive icing L0 48 12 13 3 16 5 2 1 16 22 ‘)2
(18) Extreme turbulence 39 47 L, 022 3 28 1 3 1 1, 19 8
(19) Runway ice 39 49 12 14 4 28 2 3 2 6 13 8
(20) Abandoned take-off .

(start-stop) 38 44 18 & 2 10 6 1 06 7 5 13
(21) Emergency descent 41 31 27115 3 9 4 2 1 4 7 i5
(22) Boost failure L7 45 8 25 3 2 4 2 1 8 7 5
(23) Balked landing 43 40 17 0 4 12 4 2 2 5 5 17
(24) Emergency evacustion

of plane (Pessengers :

and Crew) L5 26 19 41 2 3 3 2 2

39 16 1

¥Includes 27 unidentified respondents.

#¥Most "i" responses specified the six-month check.
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. TABLE 7
RESPONSES GF AIRLIHE CAPTAINS TO QUESTIONNAIRE SECTION II C
—ELrELYL Y
- Perceni of Captains (N=620%) Responding
—— ~—nder the Varioup Categordes .. __
“"7  a, Training flights e. Practice on Link Trainer
b, Practice on non-revenue flights f. Practice on mock-ups
¢, Practice on reverue flights g. Ground school
d, Practice on simulators (such as h, Home study
the Dehmel) ‘ 1. Other

Type of Adﬂitional Practice

%
Unusual Situstion of % %
£ g b 31**

{1) Engine failure

(a) During teke-off (before

normal climb est'd) 22 42 36 183100 3 1 1 4 3 4
{b) During turns 30 49 21 105 70 1 0 1 1 2 3
fe) At altitude 28 53 19 9 70 2 0 1 1 4 3
{&) On approach 28 46 26 137 50 4 0 1 2 3 3
{2) Engine-out landing 23 53 24 123 80 4 0 1 3 2 2
(3) Propeller malfunctions 31 52 17 54 L0 5 2 3 18 10 3
(4) Controls, control sur-
faces, and cable malfunc, 35 53 12 20 12 2 1 7 17 11 2
{5) Heating and ventilating
system malfunctions 30 55 15 19 02 3 1 13 42 19 2
(6) Landing gear malfunctions 29 53 18 33 12 2 0 11 37 18 2
{3} -Brake fallure 33 50 17 5 32 2 0 5 23 15 3
{8) Tire blowout 32 57 11 20 11 2 0 4 22 3 3
(9) Engine fire 32 42 26 86 L2 7 0 16 41 17 4
(10) Other fire 33 42 25 69 23 7 0 15 49 23 5
{11) Redio equip. failure 29 54 17 23 72 3 1 10 45 22 2



-23-
TABLE 7 - Continued

; Type of Addit(;ioml Practicc)i Spaom

Unusual Situation of % & No. of pilotal -
mits NoYes g b ¢ d e f g Rk 1%

(12) Electrical system mal-
function 33 48 19 29 5 1 4 0 11 55 34 3

(13) Hydraulic system mal-
function 31 47 22 42 5 1 4 0 11 55 23 3

(14) Failure of ground navi-

gational facilities 3 58 & 18 3 1 2 1 2 12 15 1
(15) Instrument malfunction 32 55 13 32 5 2 1 3 8 21 18 1
(16) Warning equipment failure 34 54 12 13 3 2 5 0 6 26 18 2
(17) Excessive icing 31 57- 12 1B 2 1 2 0 4 25 20 2
(18) Extreme turbulence 30 61 9 14 1 0 2 0 2 12 15 2
(19) Runway ice 32 59 9 27 2 2 0 0 117 5 1
{20) Abendoned take-off

(etart-stop) 31 52 179 8 6 0 2 1 0 3 4 3
(21) Emergency descent 33 49 18 87 5 0 4 O 0 4 T 4
(22) Boost failure 3 53 9 271 0 0 0 1 12 6 2
(23) Balked landing 36 53 11 49 3 0 2 0 3 4 1 2
(24) Bmergency evacuation of

plane (Passengers and

Crew) 36 37 27 67T 7 0 3 0 29 4, 18 11

¥Includes 27 nnidentified respondents,

¥#Most "iM" responses specified the six-month check,
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oy T s o TR, TR



‘u‘

Like Table 4, Table 7 shows the captainst responsss to the question of
*@REtHsr of not additional practice or training is essential in the listed
A:?@?igqpcy gituations, and the type of training or practice specified for the

affirmative responses,

In regard to Table 5, the only unusuel situation which any captains re-
ported having experienced more than 35 times wes No, 19, "Runﬁay ice," where
1% reported in the 100 category, Other situations with comparatively high
frequency of occurrence ere (5) "Heating and ventilating system malfunctions,”
(15) "Instrument malfunction," and (18) "Extreme turbulence," If items 1 a,

b, ¢, 4 and 2, the items repregenting verious conditions under which engines
fail, are combined into a gensral situation which might be titled "Engine
Failure," thelr frequency of occurrence becomes quite substentiael.

Teble 6 shows that on 21 out of the 24 emergency situmtions, more captains
report that they have not had appropriate helpful training than report that
they heve had training which helped them cope with the situation. With those
who report that they did receive training, "treining flights™ 18 agein the
most populer response (it seems quite 1ikely that perilodic checks must be in~
cluded in these flights), with "ground school,* “"hame study" and "other" the
next most frequent types of training, | |
= Dospite the fact that most captains report no training on these emergencies,
Table 7, 1ike Teble 4 shows that on every ltem, more pilots 1lndicate that ne
further practice or training 1s required than indiocate that 1t is, Here agsin,
those answerlng in the affirmative choose training flights mest frequently with
considerable spread over the other cholces and some bunching of responses in the

f, g, and h categories, "mock-ups," "ground school™ and "home study" respectively.

The first question on the last page of the queationnaire form was coppleted
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TABLE 8

HAZARDOUS SITUATIONS REPORTED BY ATRLINE PILOTS ON
QUESTIONNAIRE SECTION ITI 1 - CLASSIFIED UNDER THE
SITUATIONS LISTED IN SECTION I

(1) Engine failure 110 50 5 165
(3) Propsller Malfunctions 11 8 1 9
(4) Controls, control surfaces,
ahd cable malfunctions 8 3 v} 1
{5) Heating and ventilating 5
gystem malfunctions 4 A 0 8
(6) Landing gear malfunctions 12 5 0 C7 -
(7) Brake failure 7 2 0 9
(8) Tire blowout 2 1 0 s
(9) Engine fire 72 3 0 17
(10). Other fire 8 8 1 17
(11) Radio equipment failure 15 3 0 18-
(12) Electrical system melfunction A 4 0 8
(13) Hydraulic system malfunction 20 10 2 33
(14) Failure of ground. navi- P
gationanl facilities 48 12 0 &0
(15) Instyument malfunction 11 1 0 12
(16) Warning equipment faillure 16 4 0 20
(17) Excessive icing 48 18 2 68
(18) Extreme turbulence 48 18 2 68
(19) Runway ice A 0 0 4 )
(20) Abandoned take-off (start-stop) 4 3 0 9
(21) Emergency descent 4 6 0 109+
(22) Boost feilure 1 0 0 1.
(23) Balked landing 2 4 0 6
{24) Bmergency evacuation of plane
(Passengers and Crew) 1 0 0 1
Other ) L7 40 2 89
Nene ‘Raparted 184 125 12 3217
* 633 33 P/ BN, 7 A

*These totals do not agree with the to

tal questionnaire returms because more

than one incident was occasionally reported and, in such cases, these were

claseified separately,
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by enough pilots to permit partial snalysis, The item requested pilots to
 describe the last time they faced a havardous situation in scheduled flight,
Tabls 6 shous the results of this analysis.

L The incidents reported were c;l;.ggir.tad, a8 far as possihle, under the
Mes listed on Page 2 of the questiommaire. It will be noted that inci-
deite classified under the separate parts of Item 2, Page 2 have been combined
and that Item 2, "Engine-out landing," has been omitted from this analysis.

One total for the four parts of Item 1, "Engine failure,¥ was raported because
1% was not elways possitle to determine from the incident the phase in which
the engine failure occurred. Item 2 wes omitted since engine-out landings were

_not clearly separated from engine-feilure enroute,

A Engine fallures were the hazardous incidents reported most frequantly,.
"Ecossive icing," "Extreme turbulence," and "Fallure of ground navigational
fagilities™ were next in frequency with a difference of abeut 100 incidents
ba'h@en them and the engine failures. About one-third of ths respondents re-
mted no hazardous incidents occurring in regular liwe flights. Inejidents
irwiuded in the "Others™ category could not be classified umder any of the
itess listed on Page 2 of the questiomnaire. For the most part, they included
descriptions of unfavoratle weather conditions which were not clearly icing or
tt.:;‘bnlsnce » and hazardous encounters with other aircraft which were mot under
A3y Treffic Control jurisdiction or which did not follow instruetions issued
hy Air Treffic Control,

It is interssting to note that this sample of incidents fite quita well
undar the categories extracted from the various sources mentioned earlier,
This analysis provided valusble additional data on the kinds of cmergeney olitm~
;};E which occur frequently and onm Hhieh pllots need "preparednass” pract&m
and treining.



Routine Overgtions
The responses of first officers amre shown in Tables 9 through 14; Tables

9, 10, and 11, which show responses to Quegtionnaire Sectlion I are agﬁ;ggﬂégﬂn
the same way as wers Tables 2, 3, amd 4, except, of course, that the data are
for first officers rather than captains. ‘ “‘“f‘f”
The first officers' distribution of responses in Table 10 is quite B
similar to that of the captains in Table 2 with considerabls varisbility:pf- |
responses on Procedures 1, 9, 11, 12, 13, 14, 17, and 19. g
Tsble 10, which indicates the number of times first officers felt that ,
the various procedures should be floun over a six months period in order thgp
proficlency can bo maintained at a satisfactory level, shows a trend quith
different from that in Table 3, which shows the same i{ype of data for captmins
For each procedure, the percent of first officers indicating that the prooe-
dures need not be flown at all during s half-year period was smaller thgg;t!p}
simllar percent for captains reporting on the same items. In other words, . ..
first officers feel that the procedures require more practice to kéap up satis~
factory proficiency than do captains, This was trus for all items exngptgtgg#
ILS approach, for which nearly all pilots desired additional praetice afik-.oxlly
five pereent of botlh captains and first officers indicated that the nané&?éiri
need not be flown, 'fi;
The percent of first officers who expressed a need for additional pracél;;
or training (Table 11) was higher in every cese than was the pereent of cap- L
tains enswering in the affirmstive (Table 4), The percent of first officers '
enswering "Yos" exceeds that of those answering "No' fsr several items, a

-

phenomenon which occurred only once in the analysis of captains!® responses,

Training flights were again the most popular choige for those who indioataed ;
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TABLE 9

The distribution is in terms of the percent of the
first officer sample (N=323) awong the varfous in-
tervals indicated., The numbers bensath each inter-
val are the midpcints of the intervals,

Procedure of

(1) Take-off in low ceiling
(1000 feot or lesa) 2 6 5 3 2 18 A 12 3 3 3

(2) Bssrgency climb (METOpomer)17 50 16 7 8 1 0 O 0 1 0

(3) Steep turns (approach
saximum bank) 17 57 7 6 10 2 1l 0 0 o

(4) Rapld deacent and pullup 8 61 10 7 11 2 1 0 O O O
(%) Recovery from unusual
attitudes 1086 2 1 1 06 0 0 ©O0 O O
(6) Minimm speed maneuvering 10 54 5§ 5 L4 7 3 1 o 1 o
"{7) Approach to stall 12 82 2 2 0 0 o0 O 0 0 1
(#) Badioc range orientation g7 3 2 6 3 3 1 1 0 0
(%) % tracking 9 8 1 3 1 15 17 9 10 4 10
(¥0) Warual loop crientation
, .and tracking 10 59 2 8 13 4 3 0 0 g o0
@ Standard low freq. ap-

- proach instrument 5 22 7 M 27 14 8 1 1 0 o
G2} AW approach 5 28 9 17 26 8 1 o 0 O
{13). 1S approach 5 1% 5 5 2319 21 5 2 2 0
(14) GCA approach 7 42 12 U 20 2 0 0 0 ©
(15) Mtssed approach procedure 7 51 18 12 11 0 O O 0 -0 0
(16) Approach under 400-1

conditians 315 9 11 32 1 11 1 1 0 0

(17) Cross~wind landing (more
than 30°) up to max, allow-
able for equipment. 4 19 15 22 17 10

{18) No-flap landing 10 67 8 6 7 1 1 0

(19) ‘Croes-wind take-off {more
then 30°) np to max. allow-

o

e Ble LoT equioment 519 30 12, .20 16 11 3 2 _ O %
¥This figure more nearly approximates the mode than the midpoint, Most responses
above 92 were 100. '
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TABLR 10

RESPONSES OF AIRLINE FIRST OPFICERS TO QUESTIGHMAIRE SECTION I B

The distribution is in terms of the percent of the

first officer sample (N=324) among the varlous
intervals indicated, The numbers beneath each
interval are the midpoints of the intervals,

Procedure

- *S
-4

3
of
Quits

(1) Teke-off in low celling

(1000 feet or less) 12 15 10 11 33 13 5
(2) Emergency climb (METO

power) 1, 36 26 11 12 O 0
(3) Steep turna {approach

maximum bank) 18 27 10 13 26 7
(4) Rapid descent and pull up 17 29 16 1, 21 2
(5) Rocovery from unusual

attitudes 19 42 14 10 15 O 0
(6) Minimum speed maneuvering 17 25 15 12 26 &% 1
(7) Approach to stall 19 43 4 9 13 1 1
(8) Radio range orientation 17 35 18 10 17 3 1
(9) ADF tracking 15 9 10 7 39 13 5
(10) Manual loop orientation

and tracking 15 26 17 13 26 2 1
(11) Standard low freq. ap-

proach instrument 14 10 15 13 38 ¢ 2
(12) ADF approach 13 11 19 15 36 5 1
{13) 118 approach 13 5 6 9 38 18 9
(14) GCA approach 18 18 16 13 29 4 1
(15).Missed approach procedure 14 23 20 18 22 3 O
(16) Approach under 400-1

conditions 14, 10 13 14 36 11 2

(17) Cross-wind landing (more
than 30%) up to max. allow=
able for equipment 14 12 15 34 9 2

14
{18} No-flap landing 1, 33 26 13 14 1 ©

(19) Cross-wind teke-off (more
than 30°) up to max. allow-
able for eguipment 14 17 14 19 25 8 2

o O

o O O O o o

Q QO N QO O

-0

o = O O O O o O

o O O o ©

o}

(=
(=

2 O O Q 0 D Q

Q O O O O

0

R =

o

o O O o O

0

= o O 0 O

Cy L
e La A 0

*Thias figure more nearly approximates the mode than the midpoint. Most responses

above 92 were 100,
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TAHLE %

RESPONSES OF AIRLINK FIRAT OFFIOERS 90 QUESTIOMSAIRE SRCTION I ¢
Percemi of Fimt Utf:l:cears (1€=3%} Reaponding

a, Training flights e, Practice on Link Trainer

b. Practice on non-revenue flights f. Practice on mock-ups
ns- .o e Practlice on revenue flights g+ Groupd school
d., Practice on simulators (such as h. Home study
. the Dehmel) i, Other

e . ng or rrac

T ' of % % mgmgg Iﬂg. of Pllots)
Omjto No ¥es 8 b 4 e f g b i

{1) Take-off in low ceil-

ing {1000 feet or less) 11 7613 22 2 8 O 1 0 0 0 O

(2) Emergency clinb (METO
power) 15 5827 6 15 3 1 0 0 0O 0 0O

3) Steep turns {(a oach
(3) maxigum banks s

14 2759 154 25 2 2 1 0 o 00

(4) Rapid descent and pullup 15 41 44 117 21 7 0 0 O
{8) Recovery from unusual
attitudes 14 41 45 127 9 0 1 2 0 0o 0O
(6) Wini, speed maneuvering 14 38 48 128 25 1 2 0 0 00
(7) Approach to stall 1, 4343 116 15 O 2 10 0 00
(8) Radio range orientation 13 4740 72 9 12 9 1L, 1 0 0 O
(9) ADF tracking 1, 6422 37 8 9 6 26 0 0 0 0
(10) Yamual dpgpeorientation (0 i % 67 13 19 8 sL 0 1 0 o
(11) Standard low freq. ap~
proach instrument 17 4241 80 15 17 6 3 0 0 1 0
(12) ADF approach 15 4342 67 13 19 17 0o 1 0121
(13) ILS approach 14 4046 98 15 28 32 0 0 0O
(14) GCA approach 18 3745 8 21 38 61 0 2 0
{15) Miased appr, procedure 14 40 46 114 13 8 5 230 0 0 O

(16) Approasch under 400-1
) Approach u 15 4738 9% 17 15 3 12 0 0 0 0

{(17) Cross-wi d landing (more
than 30°) up to max, allow-

able for equipment 14 5531 84 13 g 2 01 0 00
(18) No=flap landing 16 44 40 106 16 12 1

(19) Cross~-wind take-off
more than 30°) up to max,
alloweble for equip, 16 58 26 70 10 6 1l 0 0 1 0 0

Mioat "i" responses spesified the H~month check,
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that additional training or practics wns . needad,

ey

Like Tables 5, 6, and 7, Tables 12, 13, and 14 present the responsés ~
which show frequency of occurrence of emergency or unusual situations, type
of appropriate training received, and type of additional training or practive
needed on these emergency situations, 1 .

48 might be expected, since captains and finrst officers undoubtedly exe
perience the same emergencies, Table 12 does not differ markedly from Tedie 5.
Here the situations which occur most frequently are No. 19, "Runway ilce,® ..
(18) "Extreme turbulence," (5) "Heating and ventilating system malfunotioms,®
(15} "Instrument melfunction,” and "Engine failure" if (1) a, b, o, d amd 2
are combined,

As shown in Table 13, more first officers 1nv;.riab1y report not having
hed appropriate training which helped them cope wlth the emergency aittatituu
than reported having had training, First officers also rspert they engege in
lsas "home study" than do captains, -

Tabtle 14 showe firat officers answering "Yes" to the question of the
need for additional training in greater mmbsrs than answering "No" on & items,
These Include several of the "ﬁngine failure" items, "Engine fire" (they are :
divided almost equally on MOther fire") and "Emergency evacuation of plane,"
Once again training flights are by far the most popular choice for maintainiing
proficiency, and ground school training runs second,

_"43_, "'1"1‘1“! [IEETT

. K G
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TABLE 12
RESPONSES OF ATRLIKE FIRS? OFFICERS 10 (UESTIONKAIRE SECTION II A
- The distrlbution 1s in terms of the percent of the {irst

Fatetnits - oppomy gample’ {N2324) wmong the varfous fitervals {fdi<
cated. The number under the intervals are their midpoints,

Unusual Situation of

, O 3.2327.8=12.02=27 28-42.43=27 291 94
- ——pits Q.1 2.3 10 20 33 50 75 IOO*

£X) Rogine failure
s, During take-off {before

normal climb established) 11 7510 2 1 0 o 0 0 0 0
45y Dipdng turns 6 81 210 O 0 0 0o 0 ©
7 oy Bt sltituge ' 11 5820 7 4 © 0 0 0 o0 0
d. On wpproach 16 "™ 41 0 O 0 0 0 0 0
{2) Bgine-out landing B s2 6 & 1 0 0 0 0 0
(3} ‘Propeller malfunctions 9 7413 3 2 O 0 0 0O 0 0
(4) Controls, control surfaces,
and cable malfunctions 12 8 6 1 0 0 0 0 0 0 0
(5) Heating and ventilating
*+«  system malfunctions 11 51 91 15 2 2 0 0 0 0
{6) Landing gear malfunctioms 11 7014 3 1 O 0 0 0o 0 0
(7) Brake failure 13 80 6 1. 0 0O 0 0 o 0 0
(8) Tire blowout 12 7511 2 0 O 0 0 0O 0 o
+ 49} Bugine fire 12 83 4 0 0O O 0 0 0 0 0
{10) Other fire 12 8 510 0O 0 0 0 0 0
(11) Redioc equipment failure @ 54 14 1012 3} 0 0 0 0 0
{12) Rlectrical system .
malfunctions 12 73 8 3 3 0 0 0 0 0 ©

{13) Hydrasulic system
malfunctions 12 7212 3 1 0 0 0 0 0 0



Unusual Situation

(14) Failure of ground

ravigational facilities 10

(15) Instrument malfunction

{16) Warning equipment
failure

(17) Bxcessive icing
(18) Extreme turbulence
(19) Runway ice

(20) Avandoned take-off
(Start-stop)

(21) Emergency descent
(22) Boost failure

(23) Balked landing

(24) Emergency evacuation

of plane {Passengers
and Crew)

- Omdta Q0 1 2 5 1D 20 .35 75 100*
6010120 8 2 0 0 0o o0 0
4915 91 1 0 0 o 0 ©
009 5 6 1 0 0 0 0 @
6710 6 4 1 0 0 0o o 0
9171012 2 1 0 0 0 ©
47 7 714 10 4 1 1 0o 0
MY 4 2 O 0 0 0O 0 0
77 8 11 O 0 0 0 0 O
81 6 0 0 O 0 0 o 0 0
66 7 5 6 O 0 0 0O 0 0
" 2 01 O 0 0 0 o0 0o

12

10
1l

8
10

11
12
13
16

19

MR e e

%This figure more nearly approximates the mode than the midpoint, Most responses

above 92 were 100,

Loy
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- T PABLE 13

e RESFONSES OF AIFLINE FIRST OFFICERS 70 QUESTIONIATRE SECTION I B
t;”fii o ~ Percent of Firat Officers (Ne324) Responding

a, Training flights e. Practice on Link Trainer

b, Practice on non-revemue flights f, Practice on mock-ups

¢. Practice on revenue flights g. Ground achool

d, Practice on simulators (such as h, Home study

the Dehmel) i. Other

. Type of ﬁelpfﬁf %?aining Recelved in

Unusual Situation of 7 ¢
Omits No Yes & b ¢ d e f g h 1*

(1) Engine failure

(a) During take-off (before

normal climb established) 32 42 26 53 7 4 3 0 0 2 4 1
(5) During turns 38 43 18 40 4 1 3 0 0 0 3 1
{c) At altitude 32 41 26 S5 6 5 4L 0 0 1 8 1
(d) On approach 36 44 20 42 5 1 5 9 0 0 4 O
(2) Engine-out landing 31 43 25 53 9 6 5 0 0 0 5 1
(3) Propeller malfunctions 35 53 11 9 4 2 1 0 0 7 10 1
dgglﬂqpntrola, control sur-
" faces, and cable malfunc, 38 56 5 3 0 1 1 o o 6 5 1
;(5) Heating and ventilating
system malfunctions 34 45 20 6 3 7 2 0 1 23 23 2
(6) Landing gear malfunctions 38 46 16 16 3 4 2 0 0 16 11 2
(7) Brake failure 40 48 11 11 0 4 1 O O L 7 2
(8) Tire blowout O 5% 7 3 2 2 0 0 0 4 7 2
(9) Pogine fire 0 43 16 19 3 3 s 0 1 15 11 1
{10} Other fire 39 48 13 7 0 4 4 0O 0 17 12 2
(1) Radio equip. failure 3, 49 1 1 3 6 1 2 015 1 1
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TABLE 13 - Oontinued

/
P4 b

- Typs of Helpful Training Received in
of ;
Lmite __bo JYes 8 b ¢ d o £ g D e

(12) Electrical systsm mal-

function 40 47 12 4 0 2 2 1 0 16 w0 ©
{13} Hydraulic system mal-

function ¥ 4017 12 2 4 3 1 2 22 9 2
(14) Fallure of ground navi-

gational facilities 3 5213 6 1 9 0 4 0 8 8 3
(15) Instrument malfunction 37 47 1& 12 1 10 4 0 0 9 11 1
(16) Warning equipment fafluwe 40 49 10 2 2 4 4 0 4 9 9 2
(17) Excessive icing 9~ 49 11 3 1 10 4 0 0 6 10 3
(18) Extreme turbulence 37 47 1% 5 1 18 2 0 0 10 8 5
(19) Runway ice 35 48 16 4 3 2, 2 0 O 6 10 4
(20) Abandoned teke-off .

(start-atop) 39 50 12 16 1 5 5 0 0 3 771
(21} Emergency descent 39 48 12 20 2 35 1 0 3 4 2
{22) Boost failure 43 51 5 5 0 21 0 0 3 4 1
(23) Balked landing 2 46 11 1% 3 &2 0 0 2 1 .1
(24) Emergency evacuation of

plane (Passengers and

Crew) 42 42 16 7 1 30 1 2 1 1 1

*Most "i" responses specified the 6-month check.
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- THPLE AL . .
“un RESEONSES OF ATRLINE FIRST OFFICERS TO QUESTIONNAIRE SECTION II C

* - - P e . c e e

Percent of Firat B¥ficers (W324) Respording
R _ Under the Vgrious Categories

;atwnu:wTraining'flighta' : ; o, Practiee on Link Treainer .

b, Practice on non-revenue flights f, Practioce on mock-ups
¢4+ Practice on revenue flighte g. Ground school
d, Practice on simulators %auch ag h, Home study
the Dehmel) i, Other
= .
% Type of Additional Practice Specified
Unusual Situation of %

QEEEL_HR__IQE A b ¢ d o £ g & JI*

{1) Bngine failure

&, During take-off (be-
fore normal climb es-

tablished) 19 20 61 17k 15 2 50 1 1 0 1
bs Buring turns 27 32 4 110 11 2 30 0 1 0 1
c, At altitude 25 42 33 93 8 0 4 0 1 2 1 1
4, On approach 26 27 37 131 11 © 32 0 1 ¢ 1
(2) Engine-out landing 20 33 47 134 131 2 0 0 1 0 1
(3) Propelier mal~
*  Panctlons 29 47 24 5l 5 0 6 0 2 13 6 0
(i) Controls, control
surfaces, and cable
malfunctions 31 50 19 33 11 2 3 2 ¥ 11 0

(%) Hehting and ventilat-
wra—inge-#ystom palfunctions 27 52 21 17 2 1 L 2 7T 2 14 0O

{6) Landing gear mal-

functions 28 44 028 45 4 0 7 2 6 26 L 0O
(7) Brake failure 31 45 2, 42 50 01 4 2R 9 0
{8) Tire blowout 33 53 4 L, 20 31 3 9 1 o
{9) Engine fire 30 34 3% 67 71 201 9 26 13 0
(10) Other fire 31 35 3, 58 71 151 9 28 13 ©



Unusual Situation

of

(11) Radio equipmen
feilure )

(12} Electrical system
malfunction

(13) Hydraulic system
malfunction

{14) Failure of ground
navigational facil-
jtles

(15) Instrument malfunct.

{16) Warning equipment
failure

(17) Excessive icing
(18) Extreme turbulence
(19) Runway ice

(20) Abandcned take-off
(Start~stop)

(21) Emsrgency descent
{22) Boost failure

(23) Balked landing

(24) Bmergency evacuation

of plane {Passengers
and orew)

Type of Additional t:)lco Specified

T %

Opite No Yoo g b o ~d e £ g K _3*
26 51 24, 8 2 1 25 3 32 10 0
30 41 29 30 5 1 10 3 8 39 U4 1
29 43 28 39 8 0 12 3 7T X/ LU 1
30 57 13 21 3 2 2 4 113 4 1
29 46 25 37 6 1 10 4 1 20 7
33 50 16 18 5 0 71 0 2 5 0
31 5118 15 1 0 &8 1 0 2 7 ¢
22 60 11 13 3 1 3 1 0N 5 0
28 58 13 22 4 1 1 010 3 ©
30 4 25 73 3 0 2 1 0O 5 0 O
32 46 22 60 4 2 4 1 1 5 1 ©
37 48 15 30 1 0 5 1 11 4 O
37 45 18 4 4 2 2 1 5 8 1 0
3 29 36 4L 3 1 4 1 25 3 6 5

*Moat "1" responsea specified the six-months check.
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V. SUNMARY AND CONGLUSIONS

;?m«;p e e - it AL B BT Lm0 To L .adrIton . .
:;“ﬂwjhia report has described a atﬁdy of the semi-annual instrument check for
'fiéliha"pilots. The fundamental purposes of the study were to provide the
Civil Aeronauticse Adminiatration with information which would provide a basis
for a revgew of policies in the area of periodlc checks and training, and to
n;ke avelleble data for the revigion of current techniques for checking the
maintenance of sasential pllot information end skills, |

A roview of the semi-annual checks of 18 of the major sirlines revealed
that there is 1little agresment among airlines aa to what pllot skills need to
be checksd periodically, The flight-checking techniques used do not, in most
caseg, provide specific standardas or preclse descriptions of what is to be done,

The bapic data of the study were facts and opinions provided by airline
pilots by means of a questionnalre. HNine hundred and forty-four sirline cap~
tains and firast officers, &ll active members of the Air Line Pilots Associatlon,
péovi&ed data on the number of times per six-month period 19 procedures (thought
by authoritative sources to be essential pilot skills) were carried out, the
number of times these procedures should be flown during the same time interval
to maintain proficiency at a satisfactory level, and whether or not additional
training or practice was desirable, They also reported the number of times a
1iat of 24 unusual or emergency sltuations had occurred to them on line flights
ower the past six months, what aporopriste training they had had for dealing
with these qituationg and,agaig, what additiona; practice or training was de-
sirable,

Pilot responses on these parts of the questionnaire form showed conslder-
able variability, ranging in many ceses from O to 100 or more on the section
dealing with the number of times the procedures were flown per slx-month period.

{n the mection dealing with the number of times the procedures should be flown



B

-

to maintain proficisncy a¢ & satisfuctoey Hvﬂ,'ﬂny a{t ﬁa\ pﬂoﬂvindimted
that the amount of practice reesived om line rlights dnring tbe praceding a1~
month perlod was adequate., This tendency was less noticeable among firat of-
ficers then i1t was among the csptains' responsss. In this same connaction,
first officers indicated the necessity for additlonel training or practice more
frequently than did captains. The obvious explanation for this finding would
be, of course, that it is a functlon of experience or of opportunity to fly

the maneuvers; the less-axperienced first officers naturally being more in nsed
of training and practice. It seems likely however, that the tendency, particu-
larly on the part of captains, to de-emphasize training needs might stem in
ﬁart from a natural reluctsnce to lmpose requirements on themselves. It ise
noteworthy that in spite of this natural tendency, sizeable numbers reported

a need for more practice or training.

The Btudy has brought a wealth of data to light with the possibility of
many analyses which are beyond the scope of the present study. Data for sush
further enalyses are to be found in complete tables filed with the NRC Commit~
tee on Avimtion Psychology and with the CAA Division of Research. Since the
data represent to some extent the oplnions of a vitally intereated group, their
nstural biases must be kept in mind in interpreting their reports,

The results of this survey appear to justify the following recomsendstions

regarding semi-annual checking.

8. The great variation among pilots in terms of opportunity to maintain
proficlency on line flights and the large number indicating the need
for additional training on various flight procedures indicate the ime

portance of further practice,
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- Itriswsguemﬂ thet - 1inesflight meperisace be integratsd with the
poriodic checkt»so:that vaxirum benefii can be grined by the pilot
from such special non-revenue flights.

¢, As » mature individual with insipght intoc him own skills and ex-
periences the pilot should be given a more actlive part in the
pelection of thoss manesuvers to be given speclal attention during
the limited time avmilable for checking end practice.

des The role of the check pilot would seem most appropriately that of
a professional consultant and—aﬂviaar. Perhaps a check-list
should be filled in by the pilot just before his perlodic cheok,
reporting the extent of recent practice obtained on various ag~
pects of flight including any evidences of needed practice suchl
as missed approaches or minor procedural difficulties, On the |
basis of the pilots' own comments on this sheet together with ine-
formation obtained from records of previcus flights, the check
pllot wonrld plan a training program including a check-flight ea-
pocially designed te meet the perticular needs in regard to pro-~
ficienoy-saintenance of thias pilot,

e, Certaln minimal procedures would be checked at definite intervale
becsuse of their lmportance regsrdless of the opportunity of the

gpecific pilot to practice them on regular flighte.

These includsi

a. The IL3 Approach.
b, Steep Turns (approaching meximm bank)
¢y Rapld Descent and Pull-up,
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de Recovery from Unusunl Attitudes,
g. Minimuw Spesd Mensuvering and Approsch to Stall,

a. Ingine fallure,

be Fire engine and other,

ce Situations in which pilots are deprived of ground navigaticnal
aids,

de Excessive ieing.

e, IExtrame furbulence.

Iechpigues

The maneuvers and procedures appearing to need special emphesis are not
of a type suitabls for carrying out on line flighte with a losd of passengesrs.
Many appear to require special non-revenue flights., Earlier work on ths dew
velopment of an objective flight-check for the CAA's Airline Transport Rating
4y 56 nag clearly demonatrated that improved resulta for in-flight checkimg
of maneuverse such as those listed can be obtained by more cbjective procedimes,

Flight=checking in this fashion involves the use of:
8, Uniform standards of proficiency which all pilots have to meet.

b. Recording flying performance as it occurs - no reliance on memory,
¢, Efficient, precise descriptions of what is to be done and hpw,

4Gordon, Thomss, op, cit,

*Nagay, John 4, gp. olt.

6Civil Aeronautics Administration,

. e A [ £

Elight [est Roport for A,
Waghington, D.C,, April 1950,

IR
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d. Objective itoms, involving quanditative -data and dlagrammntic
alds, which permit different check pllots to egree as to how
well the pilot flew,

The recent development of slaborate electronic flight simulators has pro-

‘vided what appears to be a very appropriate technique for training and checking

1

on the maintenance of pilot skills in meeting emergency situations without
hazard t0 personnel or equipment.

Many of ths emergency situatlons experlenced by pllots are eitramely C Ol
piex in nature, The modern transport airplane is a vastly complicated mechanism
and the possible combinations of things which can present ﬁroblema to the pilot
probably number in the thousands., The reports of hazardous situations suggest

that there is a definite need for pilote to be preparsd for such contingenciea

" in advance, to anticipate them by having thought them through befors they occur,

It 18, no doubt, the development 6f this sort of skill thet pilots had in mind

When they reported the need for "home study" on many of the emergency situas

" tione listed in the gquestionnaire,

- The data of the survey have suggeated a technique for alding in the de~-

volopment of flexibility in making appropriate decisiona in complex emergency

- stbustions, There are many special problom situations which could be get up

with approved solutions and discussed and studied by pilots, They would be
problem situations of the "Mhat woyld vou do 4f « + .?" type, extracted from

* accident roports and incidents reported by pllota, Examples of incidents

taken from those reported in this study can be found in JAppendix C.

It is believed that the preparation of a fairly extenslve list of auch
problems with approved solutions would sid materlally in the development of
"anticipatory" skills in meeting emergencies and it is rocommended that a

_jaogran aimed at the development of such a list be instituted.
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Maintenance of ekills by the pilot ig of key importance to aviation
safety. It 1z hoped that the results of this study may make a small contribu-
tion toward improving the effectivencss of procedures for insuring that air-
line pilots are assisted in maintaining their proficiency at a uniformly high

level,

el



APPENDIX A

TABLES SHOWING INCIDENCE
OF MALFUNCTIONS IN DC- 3
AND MARTIN 202 TYPE AIR-
CRAFT

JPA B S



TYPES OF MALFUNCTIONS

Power Plant ~ Rough operation, partial or camplete loss of power,
excessive vibration ncise, cracked, missing, broken
parts, smoke, fire, abnormal fuel, oil, temperaturs,
etc. indications

Instruments «~ Failure to indicate, erroneous indicatlons

Controls - Failure to operate, restricted operation, broken, cracked,

Jammed, or frozen surfaces or cables (elevators, rudder,
aileron, wing flaps)

Fropeller - Nicked, cracked, bent, activating mechanism failure or

malfunction

Wing~Fuselage = Damaged surfaces or parts--covering, doors, windows,

spars, rivets, etc. (includes stabilizers), icing,
hail or lizhtening damage

Heating and Ventilating Equipment - Lialfunction, failure to operate

{augmentors, super chargers, and
other parts of mechanism) ’

Hydraullc Pressure Equipment = Kalfunction or failure, leakage, stc.

Warning Equipment - Lights, horns, etc. malfunction or failure

Radio Equimment -~ Malfunction, fallure, fire, et¢.--including antennae

Compartment~Cabin - luggage or cargo campartments or cabin fire--

gally, cushions, etc.

Landing Gear - liechanism, struts, wheels, nosewheel, etc., malfunction,
fallure tc operate, collapue

Brake System - Malfunction -~ failure to opsrate

Tires = Retread failures, blow=outs

Electrical System -~ (eneral malfunction or fallure .

Pregsurization Equipment - General malfunction or failure

Vater System - Genersl malfinction or failure

Emergency Equipment - COp, equipment, de-icing, fusl dump equipment,

etc, malfunction of failure
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: - G T Tm e e TEs D

Affiliated with the *Jeheduls With Safety*
A. F, of L, A

ATR LINE PILOTS ASSOCIATION
INTERNATIONAL

3145 West Sixty-Third Street

Telephone CHICAGO 29
GRovehill 6-2200

June 15, 1950

ALL ALP

Dear Member:

The American Institute for Research has requested the coopera-
tion of the air line pilots in working out some of the problems
relating to pilot qualifications and the devising of methods for
evaluating those qualifications, It is the desire of the American
Institute, in cooperation with other interested parties, especiall
the air line pilots as representad by ALPA, to provide more suitable
and more uniform standards for inclusion in the six month check.

The American Institute for Research, in an effort to take ad-
vantage of the experience of qualified people In the field, has sub-
jected their work to the eriticism of wvarious interested partles,
including the Air Line Pilots Assoclation, and has cooperated in
accepting the pilots' recommendations and included many of them in
thelr drafts of such examinations,

The Institute 1s presently working on a study desligned to es~
tablish the facts related to a satisfactory level of performance,
uniform in character, in piloting air line alrecraft, especially re-
specting various types of unusual situations in flight which may
arise, The program is designed to add uniformity and to attempt to
determine what is essential and what is non-essential in a six
months! check, and what should be done, if anything, to revise pres-
ent methods of employing this six months' evaluation. In other
words, it is anticipated that a final result of this study will be
an effort to devise a more adequate and standard procedure for o
giving the six months' pilot competency check, It will seek to
eliminate dangerous or extreme maneuvers of every kind and charagter
and replace all this with something more productive of constructive
and uniform evaluation of air line piloting skill,

Opinicns among aviation agencies, with respect to the semi~ ..
annual instrument check, range from the belief that it should be &
brief practice period to a convietion that it ghould be as compre-
hensive as the flight check taken for the ATR. ALPA belleves it
should be only practical and adequate, '

The Institute 1s soliciting the help of the alr line pilots -
through their Association in this project. Unless the pilots
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To ALL AIPA Members - 2 ' June 15, 1950

cooperate substantially in an effort of this kind, the ones who are
apparently trying to do a sincere job are handicapped, and without
the essentlal necessary information might well bring forth results
way off the runway that would take many years to revise and correct,
The Amerlecan Instltute for Research has requested that the alr line
pilots cooperate in this research by contribphting wvast background
and experience 1n all-weather flying, provide facts about the types
of unusual procedures and situations encountered in air line flying
by means of the enclosed questionnaire. As an initial step, they
have requested that ALPA c¢irculate the attached questionnalre to all
of the alr 1ine pilot members of the Assoclation.

The information which is required 1s, how often the air lins
pllot carries out the procedures or experlences the situations
l1sted in the questionnaire; how often these things have to be
_gzactieed to keep up the pilet's skill or what training the pilot . -

s had that has helped, or what extra training or practice may .
seem necessary or desirable,: Therefore, after eonsultatlon with
the ALPA Alr Safety and Alrworthiness Advisory Committee of Head-

+4uarters, established by Conventiocn aetion, and other interestad
pilot groups, snd a considerable revision of the guestiomnaire
Headgquarters agreed to eireculate the gquestionnaire sublect to {he
following stipulations:

1.

2, That 81l guestionmaires will be sent out by Headquarters
and will be returned to Headquarters.

3. That the questionnaire will always remain the property
. of the Association.

4, That the Association and its members will have a full
opportunity to participate in the preparation of any
tests, the flying thereof, ete,, for which the infor-
mation gathered from this questionnaire may be utilized,

- Beadguarters' personnel and various pilot groups have parti-
e¢ipatad in the preparation of the attached questionnalre, It is
believed that the information which will be obtained will be of

oonsiderable value to the Assoeiation as well as to the Ameriecan
institute for Research, The Englneering and Air Safety Department
will carefully evaluate and tabulate the information contained in
each questlonnaire. Each questionnaire will be examined carefully
pto fie Na s affixed his name or imecluded

-.We, therefore, sinecerely reguest that you complete each gues-
tion on this questionnaire promptly, eonselentlously, and to the
best of your abllity in accordance with the instructions contalned
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thereon and return it to the Headquerters Engineering and Air 'f
Safety Department not later than July 1, 1950, i

Headquarters will watch the program continuously and if any
dual purpose procedure hecomes evident, we will 1mmedistely take
proper action forthwith to cause its eiimination. 7

Your cooperation will be appreciated, &

With kind regards, I am

Sincerely yours,

ATR LINE PILOTS ASSOCIATION

David L, Behncke, President
dlb/ek



SOME QUESTIONS 0¥ .THE MAIETENFANGE
OF FLYING SKILL

. A Questionnaire for Airline Pllots

PURPOSE OF THE QUESTIONRAIRE

Thia is the first step in a research project designed to assist airline pilota
by establishing the facts related to learning and remembering the varlous skilla and’
information essentlal to a satiasfactory level of performances in piloting transport -,
aircraft, and in meeting various types of unusual situations which may possibly arise. -

-

HOW TC FILL OUT THE QUESTIONNAIRE

The next two pages consist of lists of procadures and uwnususl situations mat
in transport flying. Questions about each are listed at the top of the page. You
are asked to wrlte s number in the appropriate column to answar each guestlion about
each procadure and situation. Setting up the guestionnaire in this fashion reduces. . .
the amount of wrlting you have to do-to & minimum. T

Pags 1 liats procsdures carried out in transport flying., The queatlon underT ~
Column A at the top of the page aaks you to indicate how many times during the past
six months you have performed the procedures on line flights. You simply write the
number in the column beside the appropriate procedure. Be as accurate as poasible.
A number of blank spacea are included in the lists where you may add additional prao-
cedures which are carried out frequently, Columm B asks you to Indicate the minimum
number of times the procedures should be carrisd out on line flights in a 6-month
period in order that proficiency on the procedures can be malntalned. This is alec’™
angwarsd by writing in a mumber., Columm C 1s a 1ittle more complicated and spaecial
instructions have been printed at the bottom of page 1 explaining how to fill 1t out, -

The same general principles'apply to the queations concerning the unusual situ-.
ations that are met in transport flying listed on pags 2.

Page 3 1s a 1little different but is self-explanatory.

ATRLIKE g
CAPTATN ( ) FIRST OFFICER ( }

NUMBER OF FLYING HOURS
ATR: YES ) NO (
AIRCRAFT TYPE ROUTINELY FLOWN
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A B g
[Times Ferformed/Mirmimum Times |Additlcnsl Practice,
On Line Flights|Kecessary On Neaded ‘
During Last Six|line Flights  Check Amount
Motttha In a O-month Yes| No and
Period In Or- Typa
der to Main.

tain Proficiency

(1) "Take-off in low celling {1000 feet .
or lass)

{2) Bmergency climb (METO power)

{}) Stesp turns (approach meximum bank)
() Repid descent and pull-up '
{§) Recovery from unusual attitudes

{6} Wilaimum speed maneuvering #
{7} Approach to stall
(6} BRadio range orlentation '
{9) ADP tracking

(10) Manual loop orientation and tracking

" {11} - rStandard low frsq. approach lnatrument
' {12) ADF approach

{13) 1ILS epprosach

{1y} ©CA approach

(15} .Miszsed spproach procsdure

(1&) Approsch under L0O-1 conditlions

(17) Cross-wind landing (more than 30%) up
to maximuom allowable for equipment

(18). Wo-flap landing

(1%9) Cross-wind take-off (more than 30%) up
to maximum allowable for equipment !

(20}
(21) '
(22)
(23) -
(24)
(25)
“HOW_TO FILL OUT COLUMK G
. If you 'indicated in Columm C that you 8. Training flights
felt additional practice was necassary on -
certain procedures, chooas the type of addi- Re Practico on non-revenue Illght
tional practice needed I'rom one of those in ¢. Practice on revenus flights
the liat on the right. Then indlicate the .
mnber of additional practice seasions (or d. i;’cgigz g? slmlators (such .
"flighta" as the cese may be) by writing in e Letme
. the appropriats number. For example, if you e. Practice on Link Tralner
feel thres additional training flights are £ p 1 -
‘required over a six-month period to maintain + Fractice on mock-ups
proficienty on Stesp turns, write "nB"nin g. Ground school
Column { opposlite No. 3, "Steep Turna. h. Home study

1. Other
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YT TNUSUAL SITUATIONS
A

Engine fallure
During take-off (before normal climb
established)

During turns

At altitude

On approsach
Engine-out landing
Propellor malfunctlons

Controls, control surfaces, and
cable malfunctions

Heating and ventilating system mal-
functions

Landing gear malfunctions

Brake fallure

Tire blowout

Engine fire

Other fire

Radlo squipment failure
Electrical system malfunction
Hydraullc system malfunection
Failure of ground navigational facillitles
Instrument melfunction

Warming equipment fallure
Excesalve icing

Extreme turbulence

Runway 1ce

Abandoned take-off (start-stop)
Emergency descent

Boost fallure

Balked landing

Emergency evacuation of plane
(Passengers and Crew)

g ¢
Times Training in T8 Fractice
Experienced | Past Six  [Or Instrwiilon
In FPast Six | Months Which ‘Heaéig_
- Mopihs Aided You a0
State Amount [YesiNo amd
And Type Type

dHOW T0 FILL OUT COLUMNS B AND €

In Column B, Indlcate by letter the types of practice you have had in the past
six months which helped you cope wlth sach situation,

the bottom right of page 1,

Choose from the 1list at

Then write the number of practlce sessions you had

in the past six months after the letter indicating the type -- "a2, el", etc.
Column C 18 filled out in the ssme way as Column C on page 1.



1..

2.

3.

List the.last time you faced a hagardous situation in schedulsd flight.

fa). - Approximate date
(b).. Ineldent ~ describe:

Was any difficulty experlienced in completing the smergesncy procedures or
remedial action? }

Yos ' Ro
NDaacribe:

—————r——r

Did you fesl you had sufficient recent tralning to cope efficiently with the
problem? Yos %o

'

What additional tralning would be helpful?
Deacribes

Can you think of a time when an emergency or equipment fallure occurred in
scheduled flight, which you had never bafore experienced but which you hsad
practiced in training flights by simulating the proper procedure?

(a). Descrlibe the most recent occasion:

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

{c). How could the training procedures have bssn impraved?



APPENDIX C
SAMPLE HAZARDOUS SITUATIONS



"List the last time you faced e hesardous situation in scheduled flight,"

SAMPLE HAZARDOUS SITUATIONS

Pilot Responses to Questionnaire Section III 1,

Clessification

(Per item mumbers

on Questionnaire

Seetion II)

Incident

la

Engine out on take-off in Convair, max gross load, no wind,
returned and landed - no damage to ailrcraft or personnel,

Lost 2 out of 3 engines on go around,
It wouldn't fly on one engine,

01l pressure failed on right engine of DC-3 over _______while
enroute fram to « 1 was on inetruments and
picking up light 1ce. I proceeded to on one engine
and made a safe landing,

Approach to airport under bad weather conditions (GCA) with #2
Eng. dead (unable to feather) and #1 Eng. low on power; also
had much ice on wings and fuselage. Would have been very
diffioult to make go~around,

Double dead stick on Lockheed Electra.,
No emergency field available so landed in field of wheat
stubble - no damage - fortunately it was daylight.

Prop governor failed - No. 4 Prop ren away. Made quick descent
to large airport within five miles after being unable to
feather,

Take off with elevator shift "level unlocked, longer t/c run
reaulted,? Unnatural control "feel,®

One cabin hester would not shut-off with mein switch, emergency
ewitch, or circult btreskers, Evidently igniting 1tself,
Feathered #2 engins - cutting off fuel supply to heater.

DC~4 - gear handle stuck in the up position, 2 hrs, were re-

quired to remove cargo from upper and forward lower cargo holds

in order to get into hell hold. The hand grip cable was .
removed and the mechanism operated by hand, i

e

(1) hit by lightning over ____, later 7 planes hit over
same day and I don't know how many others, Suggest lightning
warning be included on CAA wx bdix and elso thru co. channels,
I was first that day for ___ and if warning had been sent out,
some of the others could have and should have bsen rercuted or
/g slowed up when in the vicinity of this aevere cold frcnt.

S hadn

Right ocutboard tire blew out on take off,
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3 eracked cylinders on #3 engine of DC-6 oil leaking on to hot
exhaust manifold cauged a fire to start, Heathered #3, opened
cowl flaps and fire stopped. 15 mlimutes later landed at the
next scheduled stop. ’

Plane was struck by lightning while traversing a c¢old frent,
Laison redio equipment began smoking ~ preperastory to burning.
Upon dlscovery of smoke issuing forth the F/0 directed ¥/E to

_cut off 21l redios. The captein wes rather busy with the basic

occupation, needle and ball. The F/O them directed the F/E to
open eireultbreaker for disabled set and ell other radioas were
restored,

Power failure of all radio alds and tower radioc in vieinity of
- the hazard wes made by the amount of plenes in
area, Fallure of adequate equipment or procedure of
tower personnel caused planes to have o hold for approximately
15 to 20 minutes.

We had both Carburetore freeze up when we were carrying o

209 G, Carb, heat, The heeds drop down to approximately 90° C
and the engines atarted up so that the generators overheated
and alsc we were picking up moderate ice on the wings. We
were losing airspeed ond altitude and made emergency descent
into -

Hydraullc leak in lower slde of gear retract sghut causing hy-
draulic fluid lose and gear to drop 8o hard with nc restriction
that it tore the gear down latch gway on the left main and it
stayed up only due to weight distribution in relation to the
wheel-no gear warning lights and it was necessary to land with
no flaps, brakes or nose wheel steering,

Myself and Flight __ _ estimated one minute gpart., Con-
troller, our Co, man, did not reley this information to either
pilot, He then cleared me to land down thru ____'s alt. 1000
ft, below. When I checked over ___ he told me to stay out of
area. We both landed within 30 seconds of each other, (I
broken contact by luck) I did not know the position of ___

but overheard a redio conversation at the last minute indicatin
he was over ____. (This man is not connected with the Co. now.

¥Failure of horizon while in holding pattern following & 5 hr.
flight during which the instrument hed performed O.K. I felt
1f such conditions could be slmlsted in treining - I would
have recognized what was malfunctioning much sooner,

A1l indicetions of & Puselape fire -~ bells ringing - horns blow-
inﬁ and ell fire werning lights come on,

CO* flooded passenger cabin insteed of baggage bin - later
established cause to be faulty smoke detectors,

Airplane picked up a hell of a load of ice and rubber de-izer
boote were of vory little value in this wevere icing condition

" "Also windshield was covered with ice with no satisfactory methdd

available to remove it,
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Engines were run wide open for one hour and 30 minutes to kesp
the airplane aloft until we could reach a warper temperaturs to
melt the ice,

I try never to let a situation become hazardous, However, I
entered a line squall which didn't look bad at all but shortly
thereafter the aircraft started e rapid descent, With the air-
speed 105 and using METO Powsr the aircraft atopped its descent
at 800 ft, above the terrain. Later I learned there had been a
tornado in the vicinity where I encountered the downdraft,

Landing ¥ at then under 400-1 S with wind NNW 45 and runway
covered 2" slush, Wind slid the airplane sideways acrcss the
runway.

As soon as I realized that the left cross wind coupled with slight
power used from left engine was pushing me sideways to the right,
I retarded the left throttle, allowing the alrplane to weathervans
to the left, and alid cockeyed, the track then being down the
runway.

Power frilure on port engine in attempted take off,
Abandoned tekeoff before becoming airborne,

Alternator failure -~ aubsequent fire in sngine accessory section
resulting in Jose of all 4 turbo super chargers and all AC
instrumentation at 23000 feet - resulting In loss of cabin
yressure - loss of power on all four engines - feathering of

No. 1 Emergency descent.,

3 Engine instrument approach with Boost off in L-49,

Low, L.F. Range approach in snow squall -~ approach made om E,
Leg or range with a north landing planned because of wind, Capt.
missed rumway on line up and started to attempt landing on taxl
strip due to misteken ldentity., Emergency pull up and go around
required and executed with no further incident,

20 man 1ife raft inflated (by 2-20 pound CO® bottles) in forward
bin (flight compartment) of pressurized DC~6, This was before
smoke masks installed, The terrific strain on Bin structure and
gate led me to belleve raft would explode., Position was over
halfway between and .

Depressurized aireraft - descending to 7500 feet and proceeded
to » After some delay we succeeded 1n deflating raft

(on ground) and released pressure on bin gate,
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