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SUMMARY PAGE

THE PROBLEM

Naval accident reports invrlving the P-3 and F-4 aircraft were examined
over seven and fiva year periods, respectively. The critical incident tqachnique
was used to catalogue, describe, and analyze operational flight crew errors in
both aircraft. An in-depth study was'performed in order to identify those prob-
lems which were commor as well as specific t¢ both aircraft. The P-3 and F-4
aircraft were selected because of thelr completely different fleet missions and
handling characteristics,

FINDINGS

From the F-4 accident reports, 437 human errors were isolated while the
P-3 reports coniained 345 errors. Twenty-eighi major error categories emerged
from the analysis of these errors. The sccident reports were further analyzed
for the errors which both aircraft had in common. Twenty common error groups
were found to occur in the P~3 and the F-4, representing 22.8% and 18.8% of the
total errors, respectively. The flight sagment of Takeoff/Landing, and the error
type of Procedures, shared the most commonality across thz twe aircraft,

The r 'sults of this investigation suggest that although common errors can
be isolated acrr st highly dissimilar aircraft with highly different flight missions,
they ~omprise a relatively small percentage of total errors. By far, the majority
of errors concerned characteristics unique to the particu.ar aircraft in question.
Implications in the remsdial areas of crew coordination, training, discipline and
"\ design are discussed,
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INTRODUCTION

The F-¢ aircraft is a supersonic, long-range, all-weathear fighter which
is powered by t..u turtojet engines, The aircraft is decigned for flect air
defense through intermediate and long-range interceptions using a variety of
air-to-air missiles. It is secondarily designed for use as a bomber through tar-
get interdiction and strike missions using conventional air-to-ground missiles,
rockets and bombs as well as nuclear armaments. The F~4 has a crew of two,
consicting of a pilot and radar intercept officer (RIO). The pilot ensures that the
aircraft is operated within the presicribed flight limitations at all times while the
R0 is primarily concerned with the operation of the air-intercept radar and other
electronic search/detaction equipment. Proper coordination between these two
crew members is of great importance.

The P-3 is a four-engine, turboprop aircraft with a normal complement
of 12 personnel--patrol plane commander, co-pilot, third pilot, tactical coordi-
nator, flight eatineer, second flight engineer, ordnanceman, radio operator/
communicator and four senscr operators/cbservers. Primarily, the P-3's mission
is to detect, iceniify, and track foreign submarines and shipping. In addition tr -
anti-submaring warfare (ASW) and survaillance/intelligence missions, the air-/
craft is used i1l search and rescue operations. The P-3 can fly extended dis- /
tances and remain over the search area for prolonged perioeds, 1: makes use/of
a multitude of yvensor systems--airborne, surface, and underwater--in ordrr to
satisfy its mission objectives. Like the ]'-4, one of the most important eler.ents
is the proper coordination between the personnel aboard the alrcraft. /

Ve

Since their introduction into fleet operations, the F-4 and P-- ‘have been
involved in accidents/incidents resulting in fatalities, injuries, dest oyed or
damaged aircraft, extra maintenance hours, and incomplete flight m,'ssions
While many accidents result strictly from material failure, a large n: "1mber
invulve human error. The purpose of the present investigation ws 5 to provide
a detailed analysis of F-4 and P-3 accident/incidents, collectively referred to as
mishaps, involving l.uman error among naval personnel

~l

An accident’incident mishap is a unique event. First, Hf is an unlikely
event--mishap rates are -xtremely low. Second, the conditions 1.1der which a
mishap occurs are rarely identical. Differences in operstional aijrcraft reacliness,
crew readiness, ancl environmantal operating conditions most alviays exist, For
these reasons, the ed-hno predictabmty of a mishap involving human error is
quite low,
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Dospite the limitations inherent in the study of the mishap phenomenon,
useful information.can be extracted from the post-hoc analysis of such occur--
rences. The value of such analyses lies in the effectiveness of changes in ajr-
crew operating procadures, training programs, and aircraft systems design.
In other woirds, its usefulness depends upon the extent to which mishaps are
reduced as a result of the implementation of its recommuvndations.

The task analysis approach appears to hav« irerit in meeting these
objectives. In ordar to extract the maximum amount of commonality from mis-
hap data, human error should be categorized according to: (1) type of error;

{2) time or phase of operation during which error occurs; (3) personnel
involved; and (4) content. The 10s8ulting error categories must ultimately be
related to the mishap itself. [t is assumed that the importance of an error is tied
to its concequences in terms of frequency, sericusness and cost. Those errors
which are costly, leading either to major mishaps or to high-frequency minor
mishaps are of greatest significance. High frequency errors resulting in minor
mishaps are significant in terms of minor alrcraft demage, axtra maintenance
hours, and incomplete flight missions; while errors resultirg in major mishaps
are costly {n terms of major damage to aircraft, and personnel injuries and
fatulitids, In all cases, the ultiinate criterion, squadron effectiveness, is
greatly reduced. From a knowledge of these most costly errors, remeuisl
recommendatirns can be made,

The present study is an attempt to apply this approach to human erroz
in the P--3 and F-4 alrcruft. A further aim was to define those error categories
common to both aircrait, Remedial recommendations resulting from these common
errors should provide useful information in terms of emphasis within both the
undergraduate and graduate phases of pilot training. I[n other words, potential
errors comnion to diverse aircraft should be emphasized earlv in training.

METHOD

The critical incident technique (1) appeared to be quite applicable to
the aims of the present investigation, which was to catalogue, describe, and
analyze thy most commo= and significant types of aircraw errors, The incidents
with which this technique deals are descriptions of directly observahle complex
human activity which are autficiently complete in themselves to permit inferences
to be made about the person performing the act. For the incident to ba critical,
it must describe segments of human behavior that are pertinent to a desired
objective. In other words, if the purpose of the study is to reduce human errors
in the aviation environiment, the observer must describe situations in which '
human errors do ocour in the aviation environment.
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Mishap data involving the F-4 and P-3 aircraft were obtained for the
periods between July 1968 to June 1871 and Janusry 1963 to December 1869,
respectively, from records kept on file at the Naval Safety Center in Norlolk,
Virginia. This agency maintains standardized and readily ~ccassihle information
pertaining to accidents/incidents/mishapa involving naval awrcraft and personnel.
Situations in which aircraft are demaged, personnel are injured, or certain air-
craft malfunctions have sccurred (e.g., the actual feathering of an engine) must
be reported to the Safety Center via either ar accident or incident report.
These reports follow a standardized format of goramentary and are completed by
knowledgeable and competent observers in the aviatio!. community,

For this investigation, human error was defined to be any deviation by
squadron alrcrew personne! from a previously established, required, or
expected standerd of human performance which resulted in or occurred during
a mishap. Errors were categorized according to time of occurrence rather than
the time they became manifest. Furthermore, it was possible that two or more
arrors occurred during & single mishap. These were reportad as separate
errors. A further distin;tion attempted to define an error's relationship to the
actual mishap. Accordingly, an error could be: (1) causal, if its occurrence
was directly responsible for the mishap; (2) contributory, if its occuzrence,
although not directly respcnsible, enhanced the conditions ultimately leading to
the mishap; and (3) contiguous if it ocourred at the same time as the mishap yet
had rio relation to it.

In order to classify human errors in term: of its behavioral components
or types, three categoriss were adopted: Vigilance (VIG) errors, Procedural
(PROC) errors, and Perceptual-Motor (PM) errors. Human errors were further
grouped according to {ime of nocurrence, Accordingly, four flight segments
were defined: (1) Sugment I--Servicing/Preflight/Postflight; (2) Segment IT--
Start/Taxi/Shutdrwn; (3) Segment IlI--Takeoff/Landing; and (4) Segment IV- -
Inflight. Four remedial areas were defined where possible action might be
undartiken to reduce aircrew human errors., These included: (1) Crew
Coordination (CC); (2) Training (TRA): (3) Discipline (DIS): and (4) Design
(DES) ., Definitions of these types of errors, flight begmenta. and remedial
areas are presented in “:sblel,

RESULTS

This seotion will be divided into two parts: (a) aircrew human errors
specific to each eircraft, and (b) aircrew human errors common to both aircraft,
Specific human error will be described according to number of oocurrences,
number of major accidents and fataiities, type of ai.craft, majnr error categories,
remedial areac, and types of error.
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Tabln I |

Type of Error, anm Sigmant, and. Remcdim Am nucripuom R

Category Symbol Ducrl_ptlon
Type of wrror

Vigilance vIG Inadequate monitoring, discrimination, detection
and idantification of possiiale problams; fallure
to use sensory cues to datect changes in a dhplay
of the'snvironmant,

Procedural PROC Confusion of relationships and/or implications;
the omission or misordering of requirad steps;
substitution of untested and unapproved steps;
fallure to use all available information in derlving
neuded solutions; use of inappropriate problein
solving techniques in decision-making.

Perceptual-Motor PM Lack of eys/hand/foot aoordination.

Flight Saument_ |
Sarvicing/Pre-Hight/Post-flight [ -Time prior to ongine start and following engine
’ : " shutdown, . . .

Start/Taxi/Shutdown ] Time batween angine start and prior to takeoff
roll.. Time batwean landing rollout complesion
and engine shutdown, .

Tukeoff/Landing I Time within takeoft roll and landing roliout.

Time while aircraft is airborne and within control
zone of dir,ort or currier,

Inflight v Time in which airorait Is alrhorne and is outside
sontrol zone of airpoi t or carrier,

Remedial Arua

Crew Coordination (o] Develapmant of the team concaphnbiliw of two or
more crow mumbers to work togathar in order to
afficiently carry out their assigned mission.

Training TRA Re-education of flight skills and procedures through
ground/flight instruction. Developmant of an aware-
ness within flight crews concerning the most common
problem areas within aitcraft and how to prevent
thelr occurrence.

Discipling DIS Closer monitoring of flight crew behavior in order to

. - prpvent purpmeful vlolatlon of NATOPB regulations..

Dasign - Need for human faoton appralsal of ccckpit desiap

DES

whera thers appears 1o bg a pror Inta: face. between .

 man and sGuipment; and.of anginering dufininnms ', .
: wlthln oumln alrouh :vltems. ST :
3,




A, AIRCKEW ERRORS SPECIFIC TO P-3 AND F~4 AIRCRAFT

Table II presents a summary of the mishap statistics for the P-3 and F-4
aircraft. It should be pointed out that these mishap reports were based on
seven and five-year periods for the P-3 and F-4, respectively. As evidencad
from these figures, the number of major accidents and fatalities were substan-
tially higher in the F-4 alrcraft, Whenever a major accident occurred, however,
the fatality rate in the P~3 was higher as a result of itz larger crew size. When
scanning this table, it must be emphasized that the numier of errors are not the
additive results of major and minor mishaps. In some mishaps, two, three, or
four errors may have occurred, thereby making the number of error totals
higher than the mishap totals. Further, the definitions for a minor accident, an
incident, and major ard minor injury are outlined in OPNAV Instruction 3750.6
series. However, the criteria outlined in this instruction are not stable and
could be redefinad at any time,

Table II

Summary of Mishaps Involving Human Error

P-3 . F-4
Jan 63 - Dec €8 July 66 - June 71

Number of Errors 345 437
Major Mishaps

(Alrcraft destroyed or substantially

damaged) 8 114
Minor Mishaps

(Minor accidents and incidents) 294 111
Fatalities . - 40 78
Lersonnel Injuries

(Major and minor) 11 78

A content analysis was performed on the individual human errors in an
attempt to establish major error clussifications or oategories. From the total
errars of the P-3 and F-4, 28 major error categories emerged which in turn

‘established a foundation for error analysis snd classification for this stwudy.

These results are presented in Table III. Improper servicing/refusling/fuel

5’5
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Table I1)

* Analysis of Major Human Error Categories in P-3 and F-4 Alroraft

.3 Aircraft ~ F4 Alreraft

! %P3  Major Fatall: % F4  Major Eatatk
1 Error  Accidents ties Error Aacidents ties
‘ AIRCREW HUMAN ERROR IN THE P.3 AND F-4 AIRCRAFT
{ BY MAJOR ERROR CATEGORIES.
‘ A.  Vigilunce Errors

1. Poor instrument scan, 8 1 8 8.5 16 18

2. Inadvertent/incorrect actuation of cockpit 4.1 . e 58 3 e

controls,
3. Poor monitaring, poor supervision, 2.0 . 34 .o
4. Poor pre light inspectian-discrepancies 41 ar 1

not noted,

-
&
~I
>

6. Poor axternal visual lookout,

6. Misinterpratation of hand signals, . e <8 .
7. lnadvertent angine ingeation, . . . 2 R
Vigitance Error Totals. 1.0 1 . 8 23.8 27 24
B, Procodurat Errors
1. Improper servising/refusling/tuel transter 0y .. o 9 1
roceruras, ,
2. improper ordnance handling/release 28 1 13 25 1 1
- prouedures, - \
3. improper maintensnce/troubleshooting 2.3 e s 1.1 1 1
procedures,
: 4, Poor angine operating/restarting pro. 26 . . 7 1
N cedures.
i 8. Chacklists not complets, 1.2 L 3.0 8 3
i 6. Improper procedures r'sed in o takeoff 38 . - 4.1 ? 1
' or & landing,
i 7. Poor communication proceduras, 8 .z 1 1
! nertinent information not sommuni-
| cutad, '
i 8, Improp. - instrument/nevigution pro. 1.2 1 12 4.1 q 0
catluras,
9. improper emaergency procedures, 1.2 .- s 48 1
; 10. Improper procedures within a thundar. 9 o ‘e .. ..
‘ storm ares,
I 11. Poor judpment, {light should not have . . - 1.1 1 2
! beon tiown, )
! 12, Performance of unauthorizeu actions, ‘e .. . 1.8 B r
' 13. Parts not properly secured by sirorew- 23.8 . ‘e 1.8 e o
man, not chucked for sacurity,
14. tmproper survival/ejection procedures, .. oo 124 s _q__
Procedural Error Totals: 61.2 3 25 424 28 30
i c. Parceptual-Motor Errors.
{ 1. Misjudged safo distance or speed. 3.8 . 7.8 15 B
! 2. Poor contrai of brakes, 168 48 B .
" 3. Poot rudder contred, s 1.7 1 1 23 3 .
i 4. Poor atleron control, 8 o . 2 . e
i 6. Porr yower/nose control-coordination ] 1 6 390 3 .
H of t oth controls, )
! 6. Poor throttle sontrol, 4.3 2 .. 4.3 ;1 .2
{ 7. Pour slevator control, 3 o e 119 2 17
|
-‘ Parcsptual-Motor Errar Totals: 278 4. 7 338 - b9 - 24




transfer procodures, parts not properly qecured or checked for security, and
. .pobr: control-of brakes-were the prominent error categories in the P-3 airciaft’
representing 82.0% of the total error. Poor instrument scan, improper survival/
ejection procedures, poor elevator control, and misjudged safe distance or speed

were the significant categories in the F-4 aircraft accounting for 40,4% of the
total error.

Table IV presents the most significant errors in the P-3 aircraft. Loose
propeiier oil caps, underserved propeller oil reservoirs, and brake applied
inadvertently accounted for most of the human errer in the P-3 ajrcrafi. Remed-
iation for these three seirors involves primarily that of design. Since the time of
the initisl preparation of this report, both the propeller and hraking systems '
have undergone design changes. An examinetion by Lane (2) of the anthropo-
metric characteristics of F-3 pe' sonnel involved in inadvertent braking mishaps
rerealed that the suat and rudder pedal adjustments were inadequate for piiots
with large buttock-knee lengths, and thet the location of the rudder pedal close
to the deck combined with inadequate instrument panel clearance encouraged
inadvertent braking., However, the effectiveness of these design changes cannot
be determined until sufficient data have accumulated to warrant a new critical
ircident investigation.

\
The remedial areas of training and crew coordination were the most

important, as shown in Table V, in reducing the effects of the most significant
errors in the F-4 aircraft. Collisions with other aircraf:, ground or water due
to poor altimetex instrument scan; poor external visual lookout, and misjudging
a safe distance or speed during formation, inflight rufueling and air combat man-
euvering are in mrny cases a result of ineffective crew coordination. These
errors cculd be reduced if'each member of the crew nroperly monitors the
other's behavior. The crew concept in the F-4 is of utmost importance and .
ghould be stressed at all times, '

Elevator control is a recurring problem area in the operation of the F-4
ajrcraft. Excessive sink rate on glide slope and induced aircraft stall/over-
strass rduring tactical maneuvering indicate difficulty in the proper use of the
elevator control. Such errors may be reduced through « waining program of

"ground and flight instruction which strongly emphasizes the mosi common prob-
lem areas of the aircraft and how to prevent their occurrence,

The 12 groups of errors in Table V accounted for 36,4% of the total error
in the F-4, while the eight groups of errors in Table IV accounted for 71, 3% of
the errors in the P-3. The diversity and rfrequency of human errov in the F-4
as compared with the P-3 is indicative of the difficulty and complexity of its
operation.




Table iV . L

Most Significant Aircraw Errors in the P-3 Aircraft

No. of %Error Major Patali- Remadial '

Error Description i Errors of Total Accds  tims Arens
A, Vigilance Etrors
1. Poor preflight inspection-disc:epancies not
noted. .
external varts loose or open " 32 . . cc
8, Procedural Errors
1. Parta not properly secured by air¢rewman,
not checked for security.
+  loose prop oll fillgy caps 79 229 . o DES
v 2, lmproper servic ' ~a/refuali,; v i transfer
procadures,
low oil in prop reservolr 72 209 . o " DES
3. Improper procedures used in a takeoff or a '
landing,
«  landing gesr raised t00 quickly after take- '
of{, inedequate tire cooling period 10 2.9 o o TRA
C. Percaptusl-Motor Errors
1. Poor cantrol of brakes, ' /
{a) inndvertant brake application along with .
rudder during anginels)-out or reguisr '
four-sngine takeotf or landing. 47 13.8 .. . DES
{b) poor braking technique during four-engine
takeoff abort or landing ) " 3.2 .. . TRA
2, Misjudged safe cistance or speed, ,
nircraft collisions on taxiway or t ight line 10 2.9 .. v ce
3. Poor throttle control,
. - pitehlock induced during abortad.takeott/
Isnding by rapid manipulation of power -
into revarse 8 1.7 2 o DES
248 71.3 2 .. LES 88.1%
cc 6.1%
TRA 6.1%
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Table V
Most Significant Airorew- Errars in the B4 Alrdraft

No. of % Crror Major:  Batalis Remedial

Error Description Erron of Total Accds  ties Arom
A. Vigitance Errnrs
1 Poor Instrument sean.
of altitude indicator rosulting in ground/
watsr coilision 23 53 10 16 cc
2 Poor axternal visual lookout.
+  collision with other sircraft 8 1.8 7 6 cc
B. Procedural Errors .
1 improper survival/sjectior procedures, v
{c) tlight/survival equipment not worn 18 37 . . DIS
{b) late wjection from an enging failure, unoon-
trotled tlight or stalied sircreft 13 3.0 . " TRA
2. Checklists not completa. (takeot!, landing, etc,) 17 3.9 (] 3 cec
3. Pertormance of unauthorired actions,
" flathatting, low sltitude rol', unscheduled
ACM, acrobatios at low altitude 7 1.8 4 8 oIs
C.  Perceptual-Motor Errors
1. Poor slevator control.
{a) high on glide slop.;, lowerad nose, high sink
rate 21 Al 2 . TRA
{b) induced aircraft stall/ovarstress during tasti-
cal maneuvering (ACM, bombing, ete,) 18 34 1" 7 TRA
2. Misjudged safe distance or spesd.
{s) collision during formation or inflight
refueling . 12 2.7 7 1. cc
(b) collision during ACM 8 11 ] 4 cc
3. Poor control of brakes.
Favvort abort o landing 0O 20 3 .. Tha
4, Poor throttie control.
high sink rate, not enough power on gllde
slope 9 2,1 7 2 TRA
169 36.4% 81 88 TRA 18.3%
CC 148%
Dis  6.3%
. ) -8 . oo
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A more detailed listing of the errors in tables IV and V are presented in
Appendices A, Band C. . Appendix A contains all Vigilance errors for the P-3
and F-4 aircraft during the seven and five-year periods, respectively, which
are described in this paper. Appendix B includes all Procedural errors for the
same time frame, while Appendix C presents all Perceptual-Motor errors. Each
human error is described according to number of occurrences, number of major
accidents and fatalities, type of aircraft, flight segment and personnel involved.

Table VI presants a breakdown of errors according to personnel
involved. As indicated, 49.6% of all P-3 errors were attributed to the flight engi-
neer (VE), while 45,8% were attributed to the pilot. In the F-4, the pilot com-
mitted 77,5% of the total errors,

Tabils VI

Human Errors by Parsonnel involved .
CETE AR IR SRR, IR SRR L S S R R S T O T TR RS R RN EEE

% of Total % of Total

Alrgrewman P.3 &rrors F-4 Brrors
Pilot {P) 45,8 778
Radar intercept Ofticer {R) *NA 17.0
Flight Engineer (RE) 40.6 *N A
Ordnanceman (ORD) 2.3 *NA
Elight Leader (RL) *NA 2.7
Crew « Pliot or RIO, not specified (CR) *NA 28
Tuctical Coordinator (T) 8 *NA
Eniistsd Crewman and/or Sonsor Operator (CMN) 1.7 *NA

* Not applicable.

Table VII presents a breakdown of ajrcrew human errors according to
type of error and flight segment. The highest percentage of errors cccurred
during Segment I (Servicing/Preflight/Postflight) in the P-3, and Segment III
(Takeoff/Landing) in the F-4. According to type, most errors were Procedural
{n nature for both alrcraft.

Table VIII precents a breakdown of major accidents and fatalities
according to type of error and flight segment., For bota aircraft, most major
accidents occurred during Segment III (Takeoff/Landing) , while most fatalities
ocourred during Segment IV (Inflight) . According to type, the findings were
the same for both aircraft. Most major accidents involved perceptual-motor
errors, while most fatalities resulted from procedural errors.

10



Teble VI

Total Human Errors by rvp.' of Ercor, Rlight Segment and Airaraft

vig PROC - ]
Flight P2 7T R4 | Pa TT P4 | P P4 P3R4
Segment No.” % No. % [Ne. % 1 No. % |[Ne. % No. % [No, %  No. %
T T - ‘ L
| Servicina/Pre-Plight/ | 14 4.9 13 3.0{187 488 | 31 74 [ .- .. .o .o [177 408 44 101

Post-Rlignt -

| l ! :
ti - Start/Taxi/Shutdown| -. | 8 18| 23 0.9' 18 41 |12 3.!', " 28| 18 44 37 B2

|
il Takeoff/Landing ? 2.0\ 27 82 18 82! 66 181 (84 243 | 98 220 100 31.5'139 433
IV nfiighs o an s ss 0wzl .l e palso sier ma
ﬁ i . 4
Total: 38 1101102 23.31 n 01.2L180 425 | 06 27.8'148 33,9 [ 348 1000 437 100.0
A . de —
Table ViUl

v

Tatal Major Mishaps and Ratulities by Type of Error, Flight Begment and Alroraft

PO T T T M P AT T AT R R
2l PROC PM Total
p.3 ]_ F-4 p3 | ) p.3 | il pa | ra
Elight Ma| Fatal:/Maj  Eatal:[Maj  Fatal- Ma)  Fataly Maj  Fatol. Maj  Fatal-{Maj  Fatal-Maj  Fatal-
Segmant Aot itles lAuo itles |Ace itles lAge Ities |Aca ities lAce itles |Acc Ities IAm: ition
! |
R | |
| Bervicing/Pre. | .- . L IR PN A 2 2 2
Blight/Post. i [ | |
Flight
v ’ ! | l
I Start/Taxi/ | I 1 |1 | 2
Shutdown
l ! l |
11} Takeoft/Land- | 10 10 1 L 47 ] 4 7 |3 9 B 7 l 58 28
lny ‘ l ' I
}
IV inflight A Byte itz oasie o). otz o3 o3 oa
l |
| ( l
Totelt 1 8 27 24 3 8l 30 4 7,80 24 8 40 M4 78
] ] . ;

1
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B AIRCREW HUMAN CRRORS COMMON TO BOTH P-3 AND F-4 AIRCRAFT

Table IX presents.a listing of human errors which were found to ba com-
mon to both aircraft. Twouty groups of errors were found to oceur in both the
F-4 and P-3, representing 18,8% and 22, 8% of the totel errors (F-4: 437, and P-3:
345) respectively. While common errors can be isolated across these two dis-
similar aircraft, they comp: ise a relatively small percentage of the total errors.
The majority of errors are concerned with characteristics 'which are unique to the
particular aircraft. Neverthelese, the finding that soiie common errors do occur
indicates they should receive greater emphasis early in training.

If thege twenty errors were tc be restated as training objectives for stu-
dent pilot ecuceatich, they would read:
1. Develop proficiency in the folluwing areas:
a, taxiing the aircraft on the ground,

b. maintaining glide slope with the power control and the coordi-
nation betweer. power and nose attitude,

c. maintaining line-up on the runway with the use of rudder con-
trol during both ncrmal and engine-out operations.

d. stopping the aircraft properly with brakes during the rollout,

e. maintaining altitude with a proper instrument and visual hori-
zon 8gan,

2. Develop an awareness of the importance of the following areas:
a. performing a proper preflight inspection.
b. insuring landing chacklist completion,
c. computing aircraft weight prior to landing.

. d. preventing inadvertent brake application along with the rudder
~ while maintaining line-up on the runway.

e. oross~chevking airborne position with the use of available
navigational aids.
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Table IX

+ Alrerew Human Errors Commar: to Bath P.3 and F.4 Airaraft .

P-3 Alrcraft F-4/Alrcraft s
: ; !
2 -3
; p‘ E ‘ 'g 5
&
o o q . v .
SHIEARR RS B
) i B | 2] & 23| w2 "
A. Vigilance Errom,
. Poor praflight inspedtion<isorupancive not noted |
external parts looss or opin, doors or panals, | | P 1.4 . 8CR 73]+ cc
2. Poor instrument saan,
«  altitude indicator, oollision with water/
ground while an route to destinotion or fiy. 2P
ing in on a night surtace contiet, v 1P 13 1 J 2n 401 27 4 |CL
3, Poor monitoring, poor supsrvision,
checkiist complation not monitored, gear not
down fur landing, " 1P 1.3 . o 2R 24 cc
4, {nl‘dvommllmerrm sctuation of sockpit con. '
rols,
{a) ordnunce switches, rocket launcher jettisoned
due to mwitch in drop position vr wrong
station selaoted. v ar 28 .14 81 DE
{b)ahwgine/tuel switahes, main fuel tank valve
switch closed ur wisited "OF F*' oausitg
angine to shutdown. A 2°rE 28 - N L 12 .- g"‘_
Vigitance Error Totals: 13p 8.0 1 8 8p 2110 21 4
0 2FPE AR
8CR
8. Proaedural Brrors, .
1, Improper ordnande handling/relessy procedures.
+ bomb/napalm delivery below racommended
altitude, aireraft damaged from collision with 3p
trees or bomb/napalin biast, v 1P 1.3 1R 49 ois
4. Improper angine operating/restarting procedures, .
. onglno restart-Jack of knowledge or poor pro. tid .
ovdures concerning englne restart, v AFE 9 - . 1P 1.4 « |TRA
3. Improper instrumant/navigation procedursy,
+ poor inflight nuvigstion procedures, did not .
use avallebie navigationsl alds to cross-check 1P
position, ) v | ae 28 1| 12 1R 24 o |TRA
4. Checklists not snraplete,
gear up landing, Ianding checklist, 1] 114 1.3 1 2p 24 1 CC ¢
8. Improper proceduras used in a takeoff or a
landing.
unautharized overwsight spprosch and land.
ing attemptud, wmo e L K : 1P 12| 1] .. |DIS
. P 30 2 12 8p 121 2
Procedural Error Totals: OFE 2R
C. Perceptusl-Motor Errors,
1. Misjudged sate distance or speed,
(a) aireraft sollisions on taxiway and flight tine
with-other alroraft, ravotmaent, indioator ‘
light or sawhorae, | ap 74 - . 8P 81| .. [cC!
(b) airoraft taxied off taxiwey, H 1P 1.3 - . ap 241 .| .. jCC
(¢} overran runway on Janding rollout. ] [ 1.3 . . 1P 1.2] .| .. |CC
2, Poor Throttle Control,
{a) high sink rate; not snough power on glide !
opu, i 4p 6.1 8P 11.0] 7) 21TRA
{b) not enough pawer an glide slop-, low on i
final, collision with drydesk, saswall or i
janded short, I a» 2.1 o . 3 371 3| -- TRAi
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Table 1X (comlnu«n
Alrarew Human Errors Common to Both P.3 und B Alraraft

P3 Alraraft PB4 Ajroraft

Flght Segment

No. of Errars by

% P-3 Cormrons Ertors
Pasedial Arve - both A/C

No. of Esrors by

™ =79)
Major
Fatalities
o = 82)
Major
Fatalities

1%F—l(:«r-—u-&m's

3. Poor Puwar/Noss Control,

. high sink rate on glide slops, low povm
vl high nose attitude. | w 1.3 1 8 Bp 0.8 3 o {TRA

4, Poor vontrol of brakes,

(o' poor braking technique during takeoft
rbort or landing due tc too muoch brak.
ing, braking too early, and braking at
high meed. wine| 18| -. . 18P | 138 3 «+ ITRA

{b) inadvertent brake nppllutlon with rud.
der during u?ulur (atl- anglaes funation.
inv) taknoft, landing, or sborted take.

2P| 2d8( .| - ar a7 1 -- |DES
8. Poor rudder control,
{a) swerve developed during reguiar takeoft
or landing, nmi w 1.3 1 1 P | 110 3 «« [TRA
(b} swarve developed during enginuls)-out
takuoft/landing. M| e 83l .| .. 1P 121 .. «. |TRA
Percuptual-Motor Brror Totais: 83p ! A7 2 7 || BAR | @86.0 20 2
Total Breors (Al Breor Types) 7%: 1 100.0 8| 27 78; 1000| 24 8
8CR

f. insuring proper selection of cockpit switchos to prevent inad-
vertent ordnairce drops or engine shutdown,

g. releasing ordnance at the recommended altitude,
h. knowinp airborne engine restarting procedures.
Flight Segment III (Takeoff/Lending), Perceptual -Motor type of error,
and pilot error had the most commonality across the two aircraft, From the
table, it {s evident that the remedial avea of training {s the most important to

those errors in common, This would re~smphasize the importance of over-train~
ing the common errors eucly in training, '
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DISCUSSION

The resulis of this study indicate that while common errors can be iso-
lated for the P-3 and F-4, their frequencies are relatively small. The majority
of human errors ware specific to the aircraft. Such error specificity is most
evident in the F-4 as indicated by Table V. While these most significant errors
were numerous, they acoounted for a much smaller percentage of total error
when compared with the P-3, These differunces in diversity are related to the
characteristios of the two aircraft us well as to their flight missions. Ths per-
centage of commonality should increase. however, as the similarity of the two
aircraft increases, In a comparison between twn different fighter airci-aft such
as the F-4 and F-8, hutnan error .- mmon to both snould be quite high dus to
their similar flight missions. ' :

As.indicated earlier, the mission objectives and filght characteristics of
the F-4 and P-3 are vastly different. The demands placed upon the crew are
consequJently not the sume, As Table VII indicates, the human error ococurring
during Segment IV, Inflight, in much higher in the F-4, Tt is likely that inflight
operating procedures and characteristics are responsible for this difference. To
fulfili its riission objectives, the P-3 must fly "straight and levsl" at subsonic
speeds for extended periods of time, while the F-4 is often engaged in acrobatic
maneuvers near or above supersonic spesds in which the aircreft is operated at
or beyond {ts normal f'.ght envelope.

Crew coordination, which is of great importance in both aircraft, is
further confounded by these differences in operating characteristics. The P-3
is a more forgiving alrcraft due in part to the speeds at which it normally oper-
ules, Generally, there is more time to correct a mistake whenevey an error is
made. Furthermore, there are traditional influences which tend to ruduce effec-
tive crew coordination in the F-4, The F-4 is the first modern naval fighter alr-~
craft to have a crew memher other than the pllot, Acceptancs of the rols of the
RTO has often been limited due to its broak with the traditional single-seat
fighter aircraft. Such begruding acceptance of the "man in the back seat" has
been more pronounced among squadron personnel who have transitioned from
single-seat airoraft, 'ntil the team concept is accepted by both members,
ineffective crew coordination will most likely continue within certain orews.

Violations of flight discipline were more numerous in the F-4, Failure
to properly wear survival equipment and the performance of unauthorized man-
euvers constituted the major categories of such violations, Again, it is sug-
gested that such differences :eflect the operating charaateristics of these two
airoruft. Proper use of survival/flight equipment is more oritical in the F-4,
Violations, whenever they ocour, &: e more likely to manifest themselves in an
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injury. Again, the F-4 is mor 3 demandihg and provides little tolerance fnx
human errors. Performance of vuauthorized maneuvers most likely reflec\s
differences in hoth the alrcraft and the pilot., Obviously, the F-4 is designed
for acrobatic maneuveririg, while the F-3 is not. Par.ly dua to tradition, the
fighter pilot is more likely to engage in such displays of irrational individuality.
For the same reasons, there may be sone tendency among squadron commanders
to overlook such violations which reflac* combat aviation's history. Flight dis-
nipline, like crew coordination, represants a problem in the F-4 community
which s in part due to ite hieritage,

While possible design deficiencies accounted for a sizeable number of
errors in the P-3, it 1s encouraging to note they were inveolved in relatively few
major accidents and no fatalities. As indicated, several design changes were
implemented in order to eliminate certain service and braking problems. In
the F~4, possible design deficlencies were cited concerning the inadvertant
actuation of certain gockoit contrels. Again, the design of controls in the F-4
{s more critloal due to the normal oparating envelope of the alrcraft. A human
factors appraisal of tha wrdnance and canopy jettison systems appears to be
warranted,

The last remadial area, training, presumably subsumes 1ll those
errors not included under the other three categories, They include certain
procedural errors as well ae most perceptual-motor errors. Ultimately, the
problem s one of a search for better tralning methods. For example, how does
one bast train the psychomotor coordination necessary for proper glide slope
control? Two solutione are possible, First, the amount of training can be
increased. In other words, the training syllabus can be lengthened. Seaand,
the search for batter training techniques can be continued. The use of flight
simulators represents a promising area for training research.

An alternative to better training prucedures is that of better selection
methods. Under the assumption that better pilots wil' commit fewer errors, is
it possible to improve the quality of the incoming aviator inaterial? Should cer-
tain individuals be assigned to one pipeline rather than another? Impraved
gelection and training methods are necessary if human error {s to be appre-
ciahly reduced.

The value of the present study lles in its definition of those problem
areas which should be emphasized in training, A re-education of flight crews
concerning these potential errors may be of value. The most significant gaing
should be realized in replacement air group traiuing. Those aviatore who are
first introduced to training in a partioular airuraft are t¥ 3 most susceptible ta
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affact change. Emphasizing the consequences of thess potential problem areas
may promote an awareness which may be instrumental in redusing future mis~
haps.

Despite their value in the study of human error, the techniques used in
this study have certain limitations, First, not all mishups are reported.
Second, the technicue is dependent upon the reports of neople who are
influenced by such factors as motivation, perception, recall, and the desire to
look good., Third, some of the causes of a mishap are based on conjecture as a
result of the aircraft being destroyed or the deaths of the crew members.,
Fourth, the accident reports, though based on trained and experienced opin-
ions, are nevertheless subjective and open to error. Fifth, the content analysis
of the reports depends upon the subjective evaluations of the investigators in
terms of error classification, Sixth, there was no possible way to relate human
arror statistically either to opportunity of the persounel to perform the error,
to alroraft flight time, or to number of mission sorties, Lastly, the nwinber of
erronrs recorded in the commonality analysis does not truly reflect that one
error is more impnrtant in one aircraft than in another, simply for the reasons
stated above.

At each of the above phases, the possibility of error exists, It is likely .
that the pilot's humai error becomes confounded with the resesrcher's humnn
error.
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APPENDIX A
ERROR A - VIGILANCE ERRORS FOR P-3 AND F-4 AIRCRAFT
(SEVEN AND FIVE YEAR TOTALS RESPECTIVELY)
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e e N PR F;Qv'}lr&dﬂh
Human Major  Fatali- Humen Major - Fateli-

L. Flight Segment I: Servicing/Pre-flight/Post-flight
A, External parts loose or open, poor preflight «

inspection--discrepancies not noted. k
* 1. Doors or panels. 9F - - 6CR - -
2. MAI boom tail cunc. iP “ .. - “
8. Tiedown strap buckles in bomb bay. 1 - “ .- " -
4. Radome assembly. . o, .- - :;‘RI L -
8. Zolb ballast. ‘ = - - 1CR
TOTAL: , 1P~ - 8CR 1
1P
B. Internal purts loose, poor preflight inspection..
discrepancies not noted,
1. Ejection seat net locked in place, - - 1P . .
2. Paruchutes, 1T " “
TOTAL: 1T - « 1P - -
0. Parts not removed from airerat, poor preflight
inspection--discrepancies not noted,
I, Cooling air scoop plug aussembly, 1p “ . . - .
2. Tire worn, " .- - ICR - -
3. Thrust neutralizers. ' - - - JCR . -
' TOTAL: 1P " « 2R - -
D. Inadequate clearance betweon parts, poor pre:
flight inspection-discropancies not noted,
1. Parachute flare dispenser damaged when
bomb bay doors were closed, 1P - .- w - “
TOTAL: 1P - . - .
E. Inadvertent actuation of cockpit controls,
1. Theottle lover inadvertently struck causing
flame emission from tailpipe. - - - 1P
" TOTAL: . - T
N TOTAL ERROR SEGMENT 1 l.?'l; - - lggl{ 1

1. Flight Segment I1: Start/Tuxi/Shutdown

A. Poor monitoting, poor supervision
1. Failure to notice wings not folded after

llndinf. poor checklist monitoring, “ - « 1R “
2. Refuel probe oxtended while maintenance- - - “« P -
man on wing checking radar scope, knocked - - - IR
off wing. . ’
8. Refuel probe extended catching R10'
finger. pilot not monitored. " - - 1R - "

TOTAL: - “ - sﬁ ' - e
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1. Flight Segment I (Continued)

B. Misinterprotation of hand signals,
1. Signals of taxi director, collision

TOTAL: .

C. Inadvertent engine ingestion,
1. Sufety pins (face curtain, seal pin, gear
pins) ingested into engine.

TOTAL:
TOTAL ERROR SEGMENT 1I:

I, Flight Segment [11: Takeofi/Landing

A. Poor munitoring, poor supervision.
L. Gear up indication not noticed, poor
checklist monitoring.
2. Flaps not down for takeoff, poor check-
list monitoring,

3. T.0. chocklist not complete, run-up not
done, pilot not challenged.

4. Poor supervision, failure to take control
of A/Gin time to prevent mishap,

TOTAL

B, Poor instrument sean
1. Altimeter Indicator
(w) Broak for landing at field/ship, ground/
waler collision,
(i1) 900 position duriag field approach,
volliston,
(c) 75 heading change during CCA
approach, collision,
(d) Wave-off from field landing, collision
on up-wind tnrn,
(e) Bolter, did not rotate, collision,
(f) Engine secured aftor takeoff, preoc-
cupled with emergency, collision,
2. Angle of Attack and Airspeed indicators.
() Breuk at field, prevccupied with air-
craft teaffic, stall,
(b) lustrument approach to field, stall,

8. Vertigo/disorientation, overall scan,
(u) Night approath to carvier, high rate of
descent, ramp strike.
" 4, 'Fuilire to recognize pitchlock condition,

TOTAL:

AR

 P3Alroraft

Humun Major Fit'nli- l»ﬁlmln b.v.N.ln]o;' ﬁﬁll-
Brrars Aocldents

ties Ercors

-Fo4 Alroraft. - - .

Accidents tles

P

3p

1P

sp

3R

2R

p

1R
1FL

IFE__

.« B8R

IFL

2p
2R
1P
IR
1P
IR

1P
IR

1P
1R

s lp
| K

P b
MR
.

1 L]

v (X

1FE

J..’. lop -
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C. Inudvertent actustion of cockpit controls.
1. Canopy jettisoned by arm brushing cock-
pit releasc lever.
2. Autopilot actuated, aircraft over-rotated
on cat shot, stalled.

TOTAL:
TOTAL ERROR SEGMENT HlI: '

IV. Flight Segment IV: Inflight.

A. Poor instrument scan
1. Altimeter indicator,

(a) Water collision while en route to des-
tination or running in on a night sur.
face contact,

(h) Bomb pattern, reccvery too low, dam.
?e from bomb.

(c) Bomb pattern, aircraft too low, over.
stressed on pull-out or water collision,

2. Air combat maneuvering, low fuel warning
light illumination, flameout,

3. A ra;eed and angle of attack indicators,
(a) Bomb pattern, sircraft stall,

4. Disorientation, overall scan,
(a) Holding pattern in turn, stall,

5. Cabin pressure climbed unobserved,

6. Initight rofueling, refuel pressure gauge
not scanned.

. TOTAL:

B. Poor monitoring, poor supervicior,
1. Poor supervision of trainee,
2. Inadequate monitoring of another aircraft’s
fuel, flameout.
3. Failed tu question flight leader's erroncous
position.

TOTAL:

C. Misinterpretation of hand signals, \
1. Misinterpretation of hand signals between
wing and lead aircraft while in formation,
collision,

TOTAL:

\..

P3 Alroraft

Humean Major  Fatalic

Breors  Acoldents ties

B4 Alroiaft
Human Mljw Fatali-
Errors  Acoidents ties

L] 2? ad
- 1p l L]
on BP l .w
6 .. .. 4P 10 10
1FE 12°
1FL
2p
1P 1 8 2R p) 4
-8 . e a. BR
. 2P
. . .« 2R 1 2 '
2P
IR 2 .
3R
. - . IP l 2
. 1P 1 .
l‘c‘E .
- lP - L} -
1P 1 8 9P 7 8
1FE 1R
IFE ..
. 2FL . .
1P
1R
IFE .. 2FL .
1P
ik
lp L] -

ip .. .e




D. Poor external visual lookout, aircraft collision,

1. Bomb pattern, another F-4,
2. Cib .oout, KC 130 and F-4,
3. En route, F.8, !

4. Inflight refucling, A-8 mid-air on break:
away from tanker.

TOTAL:

. Navigation Equipment, Inadvertent/incorrect

actuation of cockpit controls,

L Wronf TACGAN channel selected, wrong
position computed , flameout in both
aircraft, .

2. Nuvigution error due to movement of
AHRY control from slave to free position,

TOTAL:

Orduance switchew, inadvertent/incorrect

actuation 'of cockpil controls,

1. Rocket launcher/POD, wrong wing station
welected, jottisoned.

2, Missile fired, inadvertent actuation,

3. Bomb dropped, inadvertent actuation, air-
craft's wing dumlged by homb fragments,

4. Rocket launcher dropped, switch in drop
gositlon.

5. Sonobuoy inadvertently released while

chute pressurized, sirspeed sbove maxi-

mum reconended for velcase,

0. aﬁr(ln"U 12 B-ruils jottinoned during ditching

7. Weonyg switch selected on bomb run, homb

not released, preoccupation with covrect
selection, ground collision,

TOTAL:

. Fuel/engine switches, inadvertent/incorrect

actuation of cockpit controls,

1. External fuel tank jettisoned, fuel tank
switch mistakon for fuel transier switch,

2. Inflight refuel probe extended.

8. Main fuel tank valve switch closed or
seléoted “OFF", engine shutdown,

4, Feather switch bumped, engine
feathered,

TOTALt

A4

© PG Alrorate

Human Major PFatali-
frrors Acoldents tla_-_

" pd Alreraft

Human

Major  Fatall-

Brrors  Acoidents  tles

1P .
1R
. 1P 3 5
IR
‘e . e 1p 2 1
1R
1FL
. . .o 1P 2
L] L] 4P 7 6
1FL
SR
r
1R 2 .o
3P L ) [
3P () “‘ 2 .
1k
. 5p .
. 2p .
. 2P .
lP L]
1’
1P ‘e
L] . IP
2P e
IT
L] l!: .
FE . » 1p .
ICMN e .e e L .e
2FE o 4P . .
1CMN

!

Ceogae ed e
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P3 Airoratt £4 Airoratt

Human WNajor _ Patelie Humsn Major

Patell

Errors  Accldents tiss:  Ervors Acaidents tias

H. Canopy jettisoned, inadvertont actuation of
cockpit controls,

1. Used lever to pull/steady/turn body. . Y 4R o .
2. Brushed lever with arm to changu radio
frequency or manipulate switch on 1r
missile control panel, " se e iR . .
TOTAL: . co e 5R o
ip

). Engine fire extinguisher, inadvertent/incor
rect actuation of cockpit controls,
1. HRD bottle discharged on simulated
engino fire, wrong cironit breaker pulled,
2. Fire extin llilhillf unit discharged into
rly

IFE .. .. . e

wrong engine during transfer. 1P o e . .
‘ TOTAL: 1P ce e . ..
1FE

). Electrical switchos, inadvertent actuation of
cockpit controls.
1, AC bus cireuit breaker popped from being ,
brushed against, 2CMN .- .. e -

TOTAL: 2CMN .. .. v ..

K. Prop control, inadvertent actustion of cock-
it controls,
. Power levers moved during prop indexing

for a pitchlock. 1P
TOTAL: 1P
TOTAL EXROR SEGMENT 1V: oP 1 8 1P 16 14
SFE 2R
IT 3FL
3CMN ,
TOTAL ERRORS (ALL FLIGHT :
SEGMENTS: 2% 1 8 s8p 27 24
6FE 36R
2T 4FL
3CMN 10CR
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APPENDIX B
ERROR B - PROCEDURAL ERRORS FOR P-3 AND F4 AIRCRAFT

(SEVEN AND FIVE YEAR TOTALS RESPECTIVELY)
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#.3 Alroratt ) P4 Alroraft

Muman - Major Fatsli- Humen  Major  Petsll
Brrors  Accidents ties Errvrs  Acoldents itles

Flight Segiment 1: Servicing/Pre-flight/Poat-flight
A lmglrorer survival/ejestion procedures
oim

1 ot chinatraps cut off, .. ve ea 1P .o .
2. Helmet not brought in for check, earphones
wiring loose, visor sérews missing, . TR 1P o X
4. Passenger no. equipped with ﬂlg'lnt boots or
“l‘ht '“"‘ .w X X 2? e [N ]
4. Passengor allowed to have suitcase on lap, . LY 1P .o ..
5. Alternate seat cjection guard set *‘up”', 1P
detertnined not to be used. "e e e 1R . T
6. Leg straps out off srvival vest, .- Y 1R . .
7. Survival vest not worn, .o se e 1P . o
8. Ejection seat leg restraints not used, .- v e ?:" . .
9, “G" suit not worn, e L e e 2P .. .
10. Failed to carvy required sign-: devices- 3R
flaves, strobe light, emergen.'y radio, ' 1P
11, Refloctive tape not worn on helmet, se o wr o es 1P .. .
TOTAIA e e . lsp s .e
5R
B, lmproper servicing procedures, , -
1 p'mae ol in pro‘:) l:‘Iller reservoir, TFE .. .. . v .
2. Overservicing caused prop oil reservoir leal, IFE .. . . . .o
3. Overservicing caused engine oil tank leak. IFE .. .. . . ..
TOTAL: MFE .. .. .. .. ..
C. lmproper ordnance handling/unloading pro-
cedures.
1. Straps grabbed, blade tripped. 10RD .. .. . .
2. Did not wait five minutes with Q psl prior
to unloading mechanism, buoy fired, 1I0RD .. .. . TR
TOTAL: 20RD .. .. .o . .o
D. Improper briefing procedures, per‘ient infor-
mation not communicated,
1. Not briefed for carrier break at field, us: to
1500’ vice 800" break, collisiun, . e e WL .. .-
2. Not briefed as to proper formation position
for wing aircraft, collivion, .- Ty 1FL
3. Not briefed properly concerning load change,
collision, . e s 1FL
4. Passenger not briefed properly for indight
ejection, used seat vice face curtain ejection,
thought he wax too tall for cuvtain ejection. .o re o ae 1P .. ..
TOTAL: .- Y 8FL - -. .
1p
E. lmproper instrument/{tight planning procedures
L. Faulty flight planning conceriing distance
and fuel, Naricout, . e e 2r .o .o
2. Failwe to be aware of hazards in avea,
collision with mountain. se e e 1P . .o
¢ TOTAL[ e . s 3P . .

E1w Qe



F. Improper post-flight maintenance ,gmce«lum.
. Engine not visually inspected al'ter shutdown,
2. Downing gripe (fire warning light illumi-
nation) not reported on yellow sheet.

TOTAL:

l"loor Jjudgment, flight should not have been

own.

1, Pi'ot and passenger not NATOPS qualified
to fly F4, '

2. Impaired thinking due to heavy drinking,
hangover, fatigue, collision.

TOTAL:

H. Parts not properly sscured by aircrewman, not
checked for lecurltf.
1. Loose prop oil illler “ﬁ'
2. Loose engine oil tank filler cap,
8. Loose fuel tank cap,

TOTAL:

TOTAL ERROR SEGMENT L

Flight Segment I1: Start/Taxi/Shutdown,

A, Chechlists not complete -

1. Pitchlock reset circuit hreaker not pushed in,

2. Wingu not folded after nndinf.

3. Abbreviated pre-taxi chocklist, flight con-
trols not checked.

4. Canopy improperly seciired, tepe not checked
for alignment.

5. Post-land checklist, throttles in idle vice
cutoff,

5. AFCS engaged, pre-taxi checklist,

TOTAL:

B, Poor ground engine operating procedures,
1. Power nddn} without direction, man
injured.
2. Engine not secured prior to tow, collision,
3. Compressor stall/overtemperature due to
engine orratlon in low RPM/high ambient
termperature,

TOTAL

Human
Errore

Human
Acaident . ties

_F-4 Almm. -

Major  Fatali.
Brrors  Acoidents Ities

lcn LY LX)
1P

1P
1CR

2? " .
2P 1

T9FE
IFE

4P i

81PE

158 FE
20RD

IFE

22P 1 2

ICR
3FL

2p
P
3R

1P
1P

IFE

914
2R

LNl

2P

2p 1 .




P.3 Alroraft

KA Alrenaft

Humen  Major  Ratall.  Human  Major  Patalis
Brrore  Actidents ties

' Rrrors

Actidents tiss

C. Poor '{udgment‘ flight should not have been
flown,

1

®

1

ll
2I
3.
4!

5'

6.
(8

8.
9I

lo.

14,

Flight should have heen cancelled due to
takeuft dolay, inadequate/faulty starters,

fuel slarvation, collision, . . .o 1FL, )
TOTAL: .. .. \FL »t. .
D, lmplroper refueling procudures,
1. Unauthorized actions by pilot during hot
refueling, refuel erew dictracted/confused,
hose removed prior vo shutoff, firve, .. e 1P . .
TOTAL: .o 1P .o ..
E. Poor communieation procedures, pertinent ,
information not communicated.
RIO not notifiud of refuel prohe extension,
finger caught. . . 1P .
TOTAL: ' . . . 1P
TOTAL ERROR, SECMEN' 11 1FE . ) 13p 1 x
. 2P IFL
Flight Segment 111: Takeoff/Landing. 2R
A. Improper Emergency Procedures.
Hydraulic failure, aiccraft landed prior to
LSO on radio. o . . 1P o .
180 too close for sinle engine landing, . . . 13 .o .
Failure to select optimum runway for field
arrestiment, runway selected was shorter and
had a crosswind. . . . 2r .o
Bird Ingested during landing rollout, engine
should not have heen secured, aircraft
swerved, . . . 1P . .
Engine problem, single engin . approach not
ﬁarfomwd. . . 1y .
orest cable snap, engine not shutdown, . . 1P .
Drag chuie strenmered on landing, taithook
not dropped. 1P . .
Blown tire. now gear steering not used, 2P i .
Firo warning lig::t illumination, warning
light cireuit breaker atad possible engine - . . 1P
maifunction not checked. 1R
Flameout on takeoff, external stores not
" jettisoned. s 1P
11, Bridle failure on take off, failed to follow
proper procedurus, .. . . 1P )
12. Gear did not retruct on takeoff, landing cir-
cuit breaker not pulled. .. e . 1P ‘e .
18, Engine secured during takeoff, afterburner
not maintained on good engine, .o . . 1p o .
Takeoff aborted, tailwind not considered. e s - 1P . .
TOTAL: . "e . 16P 1 .
' IR

B3 -




C.

P\

G.

o Tt T Ak Y B
e i o S S A b i MR e e T B et 8 1ok R £

lnpmlpor Justrument/Navigation Procedures

1. Airoraft below minimums on approach and
waveoft.

2. Did not maintain assigned altitude,

3. Radar altimeter not tarned on.
4. Instrument departure not performed, at-
tempted to remain VFR. .

TOTAL:

Improper survival/sjection procedures,
L PVIJI; up on ejecj:lon. d

2. Gloves not wora on ejection,
3. Late ajection from an engine failure.

TOTAL:

Drag chute not deployed, improper procedures
used in & takeoff or a Imdinﬁ.

1. During an aborted takev
2, During landing,

TOTAL:

Checklists not complete,

1. Gear up landlnﬁ.‘ '

2, Harness not locked on landing.

3. Wingw folded on takeofl.

4. Flight controls not checked for takeoff,
locked controls,

5. Engine run-up not complete,

6. Flaps up on takeoll, aircraft oversrotated.

TOTAL:

Improper procedures used in a takeoff or land.
ing, landing lights not turned on when visibility
waa poor,

TUTAL:

Impropsr maintenance/troubleshooiiug pro-

cedures, :

1. Low HP on No. 1 engine, possible avcraft
malfunction not checked,

2. Antlice light illumination, caune not investi-
Fted.

8. Pouwsible brake problemn noticed, not in-
vestigated.,

4, Enfine instrumenta not checked. catapult
olficer saluted, engine failure on takeoff,

TOTAL:

23 Alreratt

Human

Major .

Fatali.

Rrrors  Acnidents ties

R4 Alroreft

Human

Major

Fanall-

Rrrors  Accldents ties

1P

1R/2P

5p
2R

1P
8P

9P

2P
1P
2P
4P

1P

10P
IR

1P

1P
ap

1P

1P
14

‘e

4P

B4

2p

g § o

|
1
@
|
.
1




!;3_ .‘:imm ‘I'-4 Alroraft
Human = Major  Batall.  Humen Major  Paull

Hrrors  Acoldents  ties Rrrors A_ul_d:n_g ties
H. Aircraft controls raleased/raised ton quickly on
"".“5{,’., improper procedures used in a take.of{
or landing.
1. Flaps raised prematurely, collision .. .. ) 1P 1

2. Brakes released prematurely, aftor-burner
selected, wing aireraft thought lead had com-
menced take-off, collision, . .- . 114

8. Gear raised prematurely, tires blew upon -
retraction d*ie to an inadequate cooling
period. ¥ 10P

| . TOTAL: 0P .. .. 28 1
|
l

I. Poor communicatio:s procedures, pertinent in.
formation not communicated,

1. Failure to notify pilot of pitchlock. 1FE ‘e
3 I’rodm verbal ejection command not stated. o . o P 1
3. RIO ejected, pllot not told. . . .. IR
4. Saip not informed of engine difficulty, .. . .o P
8. Tower not notified of fleld arrestment
desired. .o . ve 1P
6, Wave-off lights for No, i aircraft, No. 2
with low fuel state waved off without check-
ing with LSO, collisior. .. - . 1P 1 .
TOTAL: IFE .. x 4P 1 1
! IR
J. Overweight Ilmllnf attempted, improper pro-
cedures used in a take.off or a landing,
1. Overweight landing necessary due to
diminishiig weather, rollout not computed, 1P
2. Unauthorized overweight landing, tire failure, 1P
8. Unauthorized overweight approach to a
landing, stall, hard landing, fire. .o . . 1p 1
TOTAL: 2P .- - 1p 1
K. Wave-off not executed when aircraft in poor
situation, improper procedures used in a take-
off or a land ns.
1. Section landing, wing aircraft had an exces-
sive sink rate. .. T .. 2P 1
2. Aircraft set up to land on wrong runway. . .- . 1P .
‘8. Morest cable snapped. . .- .- 1P ..
4. 'Tire blew on touchdown, - . .o 1p 1
TOTAL: .. . . 5P 2
L. Performance of vasuthorized action.
1. LSO waved aircraft off due to being high,
pllot disregarded and landed. .- .o . 1P 1
TOTALt . .. . 1p 1
TOTAL ERROR, SEGMENT IIls 17P 1 ne 60P 17 ‘9
' 1FE 6R ,

R
.




Flight Segment 1V: Inflight,

A. Improper emergency procedures,

1 limll)’:',o v |:§Il roccl:vory. failed to raise fleps,
drag chute deployed prematarely,

2. Smoke in cockpit, front canopy not jetti.
soned.

3. Fire warn light illumination, did not land
Inimediately,

4. En.(llne secured prior to determining if actual
malfune .’ _n, erroneous reading on TIT
rugo and nonexistent fuel leak.

5. Failure to sccure engine with low bleed sir

reseure.

6. Failure to disconnect when inlet discharge
gage indicated 0 differential,

TOTAL:

B. Im%‘oper survival/ejection procedures.
1. Necks on exposure suits open during cjection,
exposure from cold water
2. Ejection lever on seat pan not pulled far
enough, no ejection.
3. Face curtain not pulled far enough, no
ejection.
4. lligh speed ejection, face curtain not used.
5. Late nj:aeuon from an engine ailure, uncon:
trolled flight, or stalled aircraft,
6. Helimet visor up, eyes damaged from a bird
strike,
7. Helimet chinstraps loose, helmet lost on
ejection,
8. 04 mask not worn or not attached to both
sides of helmet,
Y. Gloves nut worn during ejaction, hands
burned.
10. RSSK and raft net deployed durivg descent,
hard Imdinf.
11, Survival kit Tost during ejection, not secured
to torso harness,
12, Raft not inflated, drowned.
13. KOCK fittings not unfastened or released
quick enough, entangled in parachute.

TOTAL:

C. Checklists not complete.
1. IFR penetration descent, pitot heat off, no
alrspeed or altimeter indications.
2. HRD bottle discharged on simulated engine
fire, circuit breuker not pulled.

TOTAL:

P-3 Alraraft

Humsn  Major-  Fatalis-

Hrror  Accidents ties

4 Alroraft

H,u}n_m

Major

Fatall-

Brror  Accidents ties

1P
1P
2P

QOB s

2FE .. .e

18P
16R

¢

2FE ..

86

1p
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Major PRI Human Mpjor. . Ball L0

Col ey PO e, Loy Uma

R LRI TEE S I R fror.\ Adkdenis tes ' Biror ‘Aooidents:: tley'© - - -

D. Poor ém_l,mﬁnlcl_t_io‘h pro&:edu,rd‘u. N v
ertinent information not communicated, = .
. Failitre to tell pllot and: TACCO of inflighy -

maintenance on sunobuioy chute, IORD .. .« . .. .
2, ICS malfunction, RI0 ejected, thought pilot. . _ S '

said to eject, nothing wrong with aircraft, , . T .

;jec_ted without checking alreraft or pilot.: N L IR = ..
8. Failed to advise repluceiment pilot of proper t .

stali recovery technijque. ' e K v - IR - .

4. RIO disoriented, pilot asked to rollout,

pilot thov ght upm,ethln,('wu wiong hecauso

of R10 b ing excited, 1'G's" pulled on uir- _ o .

0l‘lﬂ. ’ . e “s lR v
3. Inexperienced wing flying complicated iman- : ‘

euver, lead failed to brief wing of proper

position, collision. ' : . o . 1P i .
TOTAL: ' LORD' . .. ?g o

E. liproper instrument/navigation procedures,
1. Failure to maintain Minimum Obstruction
Clearance Altitude over mountainous ter.’

vain, to wee all available navigational alds

and to remain within limits of airway, 4p 1. 12 T
2. Poor inflight nnvlﬁgtion procedures concern- e, . 4p . 3.
ing speed and fuel chocks, flameout, ‘hlil. -
8. Other navigation emui pmont not used to e ve .. 1P e .
chock wrong T." CAN readouts, wrong chun- A IR
nel selected. : )
TOTAL: 4p t 12 sp 3 .
: © 4R
IFL

K. Performance of unauthorized actions.
1. Unauthorized/unscheduled low lovel flight,

flathatting, ceckless flying. .- o .. . ap ) 4
2. Alrcraft rolled while performing authorized
low level pass by tower, : e e . 1P 1 2
8. Acrobatic maneuvers at too low an altitude e e oe IFL o
and too close to clouds, 1P
4. Unscheduled/unauthorized ACAL . . o 1P 1 2
TOTAIJ: - “w . 6" 4 8
1FL

G. lmproper engine operating/restarting procedures,
1. Engine secured in icing conditionhs, 2 gener-

stors overhoated, 1P . .e . e
2. Lack of knowledge concerning engine re- : . _ .

start procedures. .o R | 4 Y
8, Engine restart of decoupled enyine, 1P . iy N TR

4. Prop decdoupled due to axceuiyn_alupegd on-

ongine restart, . . . . .
8, Durin erﬁi.n.e. restait;prop totated with oil Lo

shutoff valve closed and ol tank shutoff cir L

cuit breaker not réset, 0 - - o gFE W o . . .

-




P3 Alrerat{ - R4 Alroistt

Human Major  Fatali:  Humen - Ma m - Fetall. .
Brror Adchients * ties = Error ' Acdidents tes

G. lm roper engine operating/restarting procedures,
" (Contedy S P ing/reatasing pr

6. D‘m engine reatart, feather hutton not re.
!‘GON" and: released prior to fuel and ignition 2FE.

TOTAL: 4FE . . 1P
ap

‘ !/
'H. Imgrc r ordnance handling/release procedures.
1, Violations of SOP for flare dropning, drops

continued after problems arose. 1p 1 18 "e
2. Aircraft damage due to bomb/napalm delivery 1P . . 2P

below recommended altitude. 1R
3. Bomb delivery at low altitude, alrcraft col

lision with trees. . . ‘e 1P
4. Improper dive recovery, turned left vice pull.

up, bomb fragmientary damage. .. . ‘e 1P
5. Rocket packlﬁattiloned. bullpup selected pur-

posely on weapon selector and pickeled, con-

trols misnanaged. »a . . 4P
6. Improper sonobuoy handling, failure to disarm
chute. 10RD

7. Improper sonobuoy handling, failure to secure
valve and bleed teapped air prior to buoy re-
moval or inflight maiptenance. 40RD -. .. . T R
8. Flight entered hot fire area, aircraft struck by . .- v 1P 1 1
dummy missile. ‘ 1F
TOTAL: 2P 1 18 1FL 1 1
’ S0RD llpl
9

L !mprc:;‘:ler maintenance/troubleshooting procedures.
1. Failed to use stop/cut switch when overspeed
noted on target reel launcher syatem, .- .. . 1R
2, Crewman entered electrical load center with
power on, panel came in contact with
enerator. 1CMN

J . . L) . l. .w L .
| 3. Failure to depressurize R/T unit prior to ve- -
) moval during inflight maintenance, crewman ‘
i struck In head. ICMN .. . . .. -
| 4. Disregarded delcer warning indiration, deicing

equipment used Intermittently. 13

5. Vacuum cleaner hose in wrong hatch, fitting
lost in slipstream. 1CMN . .o .
TOTAL: 3?MN . .. IR
1

J. .lmpropor refueling/fuel transfer procedures.
1. Cross-country, internal tank wsed before ex-
\ ternal tank, transfer malfunction, no trans.

: ll;::;ﬂ;meou:.dd ; hoo d \ .s .e ve 1P 1 ol
2, ecoupled du uel chop due to low -
i aim';med m_s HP. e d 1P . - .. o
i . 8. Refuel probe extendod 1n excess airnﬂ_ced. e e .. 1P -
N 4, Violated SOP, tight wing position following -
' ‘ intlight refueling. ~ . - . 11 .
TOTAL: N T T TR

84




P-lAlmm S r-ucmm

TR e LT e rmu- u i
o e el Mt Human Malor - Pl

K lmpropor procedures within a thunderstorm
l. Entered thunderstorm area without ascertain.

storage complete, 1P . -. . oe e .e
3 T‘?I‘undm.‘t:nn nru entered without using
radar. 1P .e .e .e
8. Failure to circumnavigate thunderstorm area, 1P .o . ..
TOTAL: ar
.. TOTAL ERROR, SEGMENT v 3CMN 2 25 48P 9 19
. . i 28R
T e ‘ TFE 8FL
- . : 60RD
TZTAL ERRORS (ALL FLIGHT SEGMENTS) 164FE 8 28 140P 28 80
: BORD 38R A
36P 1CR
JCMN 7FL




APPENDIX C

ERF.OR C. PERCEPTUAL-MOTOR ERRORS FOR P-8 AND F-4 AIRCRAFT

(SEVEN AND FIVE YEAR TOTALS RESPECTIVELY)
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Human Major  Fatalle Human Major:  Fatall
lrror  Accidents ties Brror  Accidents ties

Flight Segment I: No discrepancies noted.
Flight Segment II: Start/Taxi/Shutdown
A. Aircraft collisions on taxiiway/flight line, mis-

vdged sai. distance or speed, - '
jl .d‘AnotIm aircraft. poed 8P . .« 2P 1 ve
2. Revetment, 1P . .- 1P . .
3. Indicator Light, 1P . . 1P . .
4. Saw horse 1P ae . 1P .
5;- Choeh‘md ' IP - LI g e ae
6. Fire bottle 1P . . . .
7. Starting unit .. . . 1P
8. Blast fonce LX) .e .o 1P ) .e
9. Snowbank’ 2p ve e . . .
TOTAL: 0P .e .- ’ 1
B. Aircraft taxied off tnxlwuf'. ramp or into carrior
«twalk, misjudged »sfe distance or speed.
1. Catwalk . . . 1P
2. Taxiway 1P . .. 2P
8. Ramp (field) .- .s . 1P
TOTAL: 1P . . 4P
G Inadequate clearance between aircraft, misjudged

safe distance,
1. Close proximity and reverse thrust of one
aircrait caused darage to another. 1P

TOTAL: 1P .. . - .
TOTAL ERROR, SEGMENT Il: 12p . . 11P 1

Flight Segment 111: Takeoff/Landing

A. Poor power/nose on glide slope (combination of
both controls)
1. Hlfh nose attitude, poor power, high sink
rate.

1P 1 6 8p 3 .
2. Poor power/nose control, landed fast at field. .- . .. sp .o .
3. Rough power/nose control, could not get
aboard, barricade necessary. .. .- .o 1P
4. Fiold lmdinf. lead went high, poor power/
nose contrul, poor lead, wing landed hard
due {o a high sink rate. .. s .- 1FL .
TOTAL: 1P 1 6 1FL 3
‘ o 12p

B. Poot elevator zontrol, .
1. Aircraft started high, nose lowered, high sink

rate on glide slope, . .. . arr 2 .
2. Throttle malfunction, high all the way, passed :
over wite during field landing, . .. . | | Y .
8. During field takeoff fuiled to recognise locked o _ b
controls, AFCS was etigaged. -~ Y 1P us .
4. Over-rotated nose usng aerodynamic braking - 5
during landing rollout. 1P e . .o
8. Overotated riose on take-off, stall, . .- . 8P
. 6. Fuiled to rotate nose off catapult, ) . oo . BP-

TOTAL: N TR

B PY-V




P.3 Alroraft 4 Alroraft

S ————mtei,

AT R R S AR

Human Major  Patalilc Muman Major  Falsl
Revor Acoldents tles Hrror  Accidents ties

C. Poor power control. :
Poor power control, high sink rate. 4P .o . 9P T2
2. Poor power, pilot induced pitchlock by rapid
power manipulation into reverse, high sin
rate, swetve on landing. 8p 1 . .. .. ..
3. Poor pow'er control, low on final, colliston.
with drydock, seawall or landed sho{ at
fleld. 2P . . ap 2
4. Pitchlock induced, rapid manipulation of
ower into reverse during aborted takeoff, 8rF 1 . .- .. .
8. Maximum power added too rapidly during

takeoff, torque ﬂom over causing

fluctuating engine IFE
! 6. Improper dpower reversal technique, swerve
developed duting landing rollout. 2P . . .o .
7. Bolter, slow to add power, water coilision, o .n . 1P 1
8. During ficld arrested landing, power added,
- thought wire missed when wire was engaged. . . «« 1P
] 9. Throttle not closed, aircraft fust on landing
i rollout. . . . ap .o .-
- 10. Inadvertent enqiue shutdown during field
landing, throttles retarded to cutoff. .. .o .. 1P o ..
TOTAL: 14P 2 .- 18P 10 2
1FE
D. Poor elevator control -
pilot induced stall during high performance man-
euver, or the break to land due to poor elevator
control/slow airspoed/high nose attitude.
1. Maintained high rate of climb on high per.
formance field takeoff, stall, collision. .o . . 1P 1 2
2. Ficld broak to land, aircraft over-controlled,
inverted, stall, collision. ‘o .o . 1P 1 2
TOTAL . .- " 2P 2 4
E. Poor control of brakes, poor braking technique
during takeoft aborts/landing (due to drag chute
not deployed, braking at high spoed, braking too
early, and/or heavy braking).
1. Drag chute not deployed, airoraft too fust. .o .. . 4p
2. Poor braking. 11P . .o 9P
TOTAL: 1up .. .- 13p

, F. Poor control of brakes, poor braking on landing
1 rollout (due to no or little braking until too late).
| 1. No bnkh\i. notest cable snapped followed
é by heavy braking, .- .o . 1P
: 2. No braking and chute not deployed on wet
runway, hook skipped, followed by heavy

braking. . . .o 1P .. Y
8. Landed with blown tire off centerline, oppo- ' '
site brake not used, siroraft loft runway. . .o - 1P 1 ‘o

TOTAL: : . . " 8P 1




P.3 Alreraft ‘ F4 Aircraft

Human Major  Patall-  Human  Major  Fatall.

Error _ Aoccidents ties Error_ Acsidents tiss
G. Poor control of brakes, brakes inadvertently ap-
glied along with rudder during takeoffs, tire
low.
1. During simulated engine failure, swerve
developed, (g . . .- .
2. Four-engine takeoff aborted, engines reversced, 1P .- .. .. .
3. Catapult shot, : .o . .. 1P .o
4, Field takeoff, swerved off runway. .- e . 1P 1 ‘e
TOTAL: 8p . .- 2P 1 .
H. Poor control ot brakes, brakes inadvertently ap-
mied along with rudder during landings, tire
ewl '
1. Regular four-engine landing, five mishaps
needed a crosswind correction, 18P .- . . . ..
2. Regular two-enigine landing on field, . .- .- 2P ..
8. Improper reversal technique on four-ongine
landing, swerve developeu, P .- . e .

4. Four-engine landing, differential roverse power

used to correct back to centerline, swerve

doveloped. 1P .- . . ’e
5. Two-engine-out landing, swerve developed

when engines were reversed, 4o mishaps

required a crosswind corroction, 14p e o . .
0. One-engine-out landing, swerve developed .
with engine reversal, 1P .- ‘e .o .. ‘e
TOTAL: 39P .- e, 2P

L. Poor rudder control,
, L. Regular two-engine takeoff, swerve developed,

lost control, do‘rnrted runwag. 2p |
2. Regular two(F-4) or four (P-3) engine land-

ing, over-corrected rudder, swerve developed,

left runway (all F-4 mishaps landed in croms-

wind or crab/skid). 1P 1 1 4P 2
8. Bird ingestion, engine secured on rollout, swerved, . . .- .- 1P ..
4. Regular twu-ex:'g‘nu landing, landed off center-

line, rough rudder correction back to center-

line, blew tire/sheared gear. o .. . ap
5. Two-engine-out landing, swerve developed

during engine reversal, 2r
6. Simulated engine failure on takeoff, swerve/

skid developed. 3P - . ..

TOTAL: 6P 1 1 0r 3
J. Poor aileron control,

1. Regular four-engine takeoff, crosswind cor-

reclion used, prop contacted runway. 1P
2. Landed off conterline, struck carrier catwalk

on bolter. - .- . 1§ 4
3. Regular four-engine takeoff, lost control,

wing struck runway. 1P .. .. . .- ..

TOTAL: 2P . . 1P .- .-

c.3



* Human Major  Fatali:-  Huran  Major  Fatali-
Error _ Accidents ties Error _ Accidents ties
K Miﬁjud'ged safe specd and distance on landing
roligut.
1. Overran runway. 1P 1P .
2, Attempted to furn off duty runway at high
speed, gear collapsed. .- . 1P
TOTAL: 1P 2p .
L. Mi‘:iu%od safe speed and distance on section
ta %«,: causing a midair, .
1. Wing aircralt overtook lead, midair after :
liftoff. 1P 2
TOTAL: 1P 2
TOTAL ERROR,SEGMENT 111: 83p 798 41 9
' IFE 1FL
Flight Segment IV: Inflight.
A, Poor clevator cuittrol —
pilet induced aireratt stull or overstress during
violent or unusual flight maiinuvers due to poor
elevator control/stow airspeed/high nose attitude,
L Durinf “SAM" radar brouking, tactical man-
ouver ng. 2p 1
2. During dive botnb set.up, dive recovery, bomb-
ing pattern, tactical maneuvering, 3p 5 3
3. During ACM departure and maneuvering,
tactical (1 mishap included overstressed air-
craft), 7" 4 4
4, During misstle firing and nircraft intoreeption,
tuctical manouvering, 1P 1
5. f}uthorizud. low level, highspoed pass, non-tuce
tical mancuvoring, 1P 1 .
6. During wingover acrohatic maneuver, non- "
tactical maneuvering, , 1 1 i
7. Evasive action to avoid mid-air collision while
flying straight and level, non-tactical manou.
vering (1 mishap included overstressed iy
craflt), 2p 1 2
TOTAL: 199 14 10
B. Misjudged sufe speed and distance during forma.
tion, inflight refucling, ¢r tactical maneuvering.
1. During ACM, hecame disoriented or did not
recoghize a dangerous situation, causing mid-
air or water collision. 4P 5 4
2, Duri.!% form. tion flying, aircraft too close,
wing flying i correct position, mid-air colli-
sion, 4P 5 1
3. During inflight rofueling, poor relative move.
ment while being rew::?e y dogue damaged. 3p
4, Poor closure rate during rendezvous for forma-
tion flight or inflight refueling, mid-air on join.
up. 3P 2
5. During missile firing and interception, puor
closuré rate on fare, midair, 1P
6. Poor depth/altitude pereeption during bombh-
ing, aireraft too low, damage from napalia ex-
plosion or collision with trecs. R 2p . -
TOTAL. .- 9P 12 5

P.3 Airoraft

F4 Alreraft

C4

WA e D b s v s



G Poor clevator control,

1. During dive homb recovery reluxed pull-out,
aircralt too low on recovery, damage from
bowmnb explonion.

2. Used positive "'G" on bonb relcase, homb
collided with sireraft after reloane,

TOTAL:

D. Poor throttle control,
L. lnadvertent engine shutdown during forma.
tiun rendezvous, high closure rate, throttles
suapped closed and were retardedto cut-off,

TOTAL:
TOTAL ERROR, SEGMENT 1V:
TOTAL ERROR, ALL SEGMENTS:

P3 Alrcraft

Human  Major Fatali-

Error  Accidents tims

i*4 Alrcraft

Human  Major Fatall:
Error _A_ccldmu ties

1P .. .

1P

. 2P

. Lp |
P 1

IFE 4 7

95p

cs

41P 27 15

IFL 39 24
1470




