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SUMMARY PAGE

THE PROBLEM

From the military mission viewpoint, the amount of research effort to be expended
on the solution of a given aviation medicine problem must be keyed to its operational
cost. In the case of orientation-error accidents involving pilot disorientation and
vertigo, little quantified data are available to describe either the incidence or cost
of such accidents in aviation. In addition, though such accidents have beet% long
recognized as a major aviation medicine problem, there are few data on hand to des-
cribe the direct operational setting for these accidents in terms of the pilot, aircraft,
"mission, and envronmental factors which will be present, singly, or in some combina-
tion, for each mishap. Until such data are assimilated for a considerable number of
orientation-error accidents, determination of the optimal solution route, whether it
be, for example, aircraft design, cockpit layout, instrument concept, or matters deal-
ing with pilot selection, training, and utilization, will not be achieved.

FINDINGS

To initiate the action necessary to establish the magnitude of the orientation-error
problem in Army aviation, an interservice research program was organized under the
joint sponsorship of the U. S. Army Aeromedical Research Laboratory, the U. S. Army
Agency for Aviation Safety, and the Naval Aerospace Medical Research Laboratory.
The first step was the construction of an operational definition of an orientation-error
accident. The assimilation of data pertaining to the incidence and cause of such acci-
dents and their actual and relative costs in terms of fatalities, injuries, and aircraft
damage was then set as the working objective of the program using the master USAAAVS
accident files as reference. Accordingly, the decision was made to implement a five-
Syear longitudinal study of all major and minor orientation-error accidents involving
Regular Army flight operations beginning with fiscal year 1967. Findings are being
summarized on a fiscal-year basis in three separate lines of reports: The first line is
devoted to ddfining the over-all magnitude of the orientation-error problem in all air-
craft types; the second line to the presentation of similar incidence and cost data for
accidents involving only the UH-1 aircraft, the predominant rotary wing aircraft in the
Army inventory; and the third line to the description of the various pilot/operational
factors found to be present in the major UH-1 orientation-error accidents.

This specific report is the fourth in the series dealing with UH-1 accident factr.-'.
A brief case history description is given of each major orientation-eriror accident which
occurred in fiscal year 1970 along with various summary compilations of related back-
ground data including pilot experience, psychological and physiological stress variables,
mission pressures, visibility conditions, materiel difficulties, fVcility limitations, and
supervisory factors.

The findings in this report are not to be construed as an official Department of
the Army position, unless so designated by other authorized documents.
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INTRODUCTION

To investigate the operational role of pilot disorientation and vertigo in the pro-S~duction of orientation-error type aircraft accidents, the authors have organized an
!• interservice research program under the joint sponsorship of the U. S. Army Aeromedical

Research Laboratory (USAARL), the U. S. Army Agency for Aviation Safaty (USAAAVS),

and the Naval Aerospace Medical Research Laboratory (NAMRL). Since Jittle quanti-
fied data were available to describe the actual magnitude of the orientation-error prob-
lem in Regular Army flight operations, the decision was made to conduct a five-year
longitudinal study, beginning with fiscal year 1967, of all Army aircraft accidents that
involved an erroneous judgment of aircraft motion or attitude on the part of the pilot.
Two separate, but related, project objectives were set for the longitudinal study. The
first was to extract and assimilate the data from the USAAAVS master aircraft-accident
files which would define the actual cost and relative cost of orientation-error accidents
to Regular Army flight operations. These data, by defining the operational magnitude
of the problem, would then serve to define the extent of the research support that should
be devoted to its solution. The second working objective was to extract data on a case-
history basis which would describe the virious pilot/aircraft/mission/environment factors
found to be present in each of the orientation-error accidents. Assimilation and anoly-
sis of these data over the study period would result in better knowledge of the most com-
mon operational causes of orientation-error accidents and thus point out those research
directions which offer the greatest potential toward the reduction of accident incidence.

The results of the longitudinal study are being summarized in three separate lines
of reports, with one report in each line prepared for each fiscal year of the five-year
study. The first line of reports (for example, refs. 1,4,7, and 10) is devoted to defin-
ing the incidence and cost of all major and minor orientation-error accidents involving
all aircraft types, fixed wing as well as rotary wing, that occurred in Regular Army
flight operations for each fiscal year. Since the UH-| "Huey" helicopter has been,
and is, the predominant aircraft in the Army rotary wing inventory, the second line of
reports (for example, refs. 2,5,8, and 11) is devoted to defining the magnitude of the
orientation-error accident problem in only this aircraft. The layout and format of this
line of reports is almost identical to that of the first line. The third line of reports (for
example, refs. 3,6, and 9) deals exclusively with the various causal factors found to
be present in all of the UH-1 major or!.entation-error accidents. Typical data to be
presented include phase of flight, time of day, type of mission, pilot experience,
physiological factors, psychological factors, facility factors, environmental factors,
and the like.

This specific report is the fourth in the series dealing with accident factors and
concerns only those major orientation-error accidents that occurred in UH-1 aircraft
during fiscal year 1970. To facihtate the comparisor of these factor data with similar
data derived for other fiscal years of the longitudinal study, the layout and numbering
of the figures presented in this report are identical to those presented previously (refs.
3,6, and 9). The various rat'onale involved in both the definition of the orientation-
error class of accidents and the analysis of the related accident factors are discussed in
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detail in the first report of the series (ref. 3). It is of particular importance that the
reader recognize that the accident details contained in this report derive solely from
the written records contained in the master file associated with each accident. Ac-
cordingly, the extent of the factors that can be listed for a given accident is depend-
ent entirely on the extent of the documentation entered into the record by the field
investigation team and its reviewing authorities. The authors wish also to caution
against any interpretation of the report data for a given fiscal year that assigns one
single factor as the sole causal agent for either a given accident or the entire class of
accidents. Though degraded visibility is probably the single most predominant factor
in orientation-error accidents, there are usually present additional factors or events,
any of which, if eliminated singly, might possibly have prevented the accident. In
this context, the listing of a given factor in this reply implies only that it was present --

it may or may not have played a causal role. The weight of a given factor as a con-
tributing element will be best judged upon completion of th- five-year data aosimila-
tion period.

PROCEDURE

A basic requirement for the commencement of this study was a workable definition
of the class of accidents to be defined as involving orientation error. The reader is
referred to previous reports (refs. 1,2, and 3) for a comprehensive definition and dis-
cussion of its rationale. Briefly, orientation is considered to involve the correct deter-
mination of the dynamic position and attitude of an aircraft in three-dimensional space.
The key word here is dynamic, which implies that full knowledge of the motion as well
as static attitude and position is required to define its instantuneous spatial orientation.
Accordingly, a pilot is considered to have made on orientation error whenever his per-
ception of the motion and attitude of his aircraft differs from the true motion or attitude,
i.e., the true orientation of the aircraft. An orientation-error accident is then defined
as one that occurs as a result of an incorrect control or power action taken by a pilot
(or a correct action not taken) due to his incorrect perception (or lack of perception) of
the true orientatiDn of his aircraft.

With this definition of orientation-error accidents serving as a classification ref-
erence, an experienced classifier read all briefs in the USAAAVS master accident files
and selected all major and minor accidents of this type occurring during fiscal year
1970. For redundancy, the entire accident files were also searched by sifting the
coded summaries that USAAAVS prepares for each accident for a wide range of indi-
cator temis.

The authors then reviewed the accident briefs independently for the purpose of
establishing whether or not an orientation-error accident classification would result.
In addition, the comprehensive master file on each suspect accident was obtained and
reviewed. Whenever there was serious question as to the contribution of orientation
error to the accident or where equally weighted alternative causal factors were present,
then the accident was not included in the classification. The net effect of this policy
is to givc a conservative estimqte of the magnitude of the orientation-error accident
problem.
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From the resulting listing of all major and minor orientation-error accidents that
occurred in both fixed wing arnl rotary wing aircraft, separate identification was mode
of only those major accidents that occurred in UH-1 aircraft. The master file on each
of these UH-1 accidents was then obtained from USAAAVS for review as described pre-

%viously (ref. 3). In brief, the basic factor data were extracted from the files by the
classifier using a combination check-list/narrative type questionnaire developed by
the authors of this report. In addition, the classifier and the authors prepared inde-
pendent check-list summaries of selected accident details represented by the factors
data compiled in figures shown later in ihis report.

RESULTS AND DISCUSSION

The accident data presented in this report pertain to 42 major orientation-error
accidents that occurred in Regular Army UH-1 helicopters during fiscal year 1970. Of
this total, 17 (40.5 percent) accidents involved one or more fatalities and 28 (66.7
percent) resulted in total strike damage to the aircraft. fhese accidents accounted for
69 fatalities, 18 major injuries, and 47 minor injuries.

The layout and format of related data to be presented in this report follow those
utilized in previous reports (refs. 3,6,9) of this series. Figure 1 summarizes the inci-
dence of fatal accidents, aircraft strikes, day accidents, and night accidents; incidence
according to flight phase; and incic~ence according to assigned mission. In Figure 2A

r a distribution is given of the number of accidents that occurrtd during each month of
the fiscal year. The inc.'idence of these accidents on a local-time basis is described by
the distribution shown in Figure 2B. Comparative cost and flight phase data for acci-
dents that occurred under daylight and night visibility conditions are presented in
Figures 3A and 3B, respectively. The relative cost of night accidents continues to
exceed that of day accidents. Similar data are presented for accidents involving
degraded visibility due to weather and dust in Figures 4A and 4B, respectively. Weath-
er was involved in 17 (40.5 percent) of the orientation-error accidents. The cost of
weather accidents remains high in that 64.7 percent were fatal and 88.2 percent re-
suited in strike damage. Of the nine weather accidents that occurred in daylight, six

accidents were fatal. Of the eight night accidents, five were fatal. The total of only
three dust accidents is a considerable reduct;on from the incidence noted in previous
years of the study.

In Figures 5 through 9, summary listings are made of various aviator-related back-
ground information. For each figure, a separate compilation is made for each of the
two Army pilots normaily aboard the UH-1 aircraft. The terms "first pilot" and "second
pilot" have been arbitrarily selected to identify the commanding aviator (not necessarily
the senior-ronked aviator) and his copilot, respectively. Outside of Vietnam, the first
and second pilot notation corresponds to the conventional pilot (P) and copilot (CP)
identification. In Vietnam, however, the two aviators are usually identified as the air
commander (AC) and pilot (P); the air commander rating applies only after an aviator
gains a certain minimum of in-couniry experience within the air unit to which he is
assigned. An air commander is thus identified as the first pilot and the pilot as the

3
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Figure 1

Major orientation-error accidents occurring in Regular Army UH-1 aircraft during
fiscal year 1970. Number of fatal accidents, number of aircraft strikes, time of
day of the accidents, and the flight phase in which the accident occurred (A);
and types of missions assigned to the accident aircraft (B).
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Figure 2

Number of orientation--error accidents as a function of the time of year (A) and the
local time of day (B).
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Figure 3

Comparisin of percent Incidence of fatal accidents, aircraft strikes, and flight
phases for the 27 orientation-error accidents that occurred under daylight visibility
conditions (A) and the 15 accidents that occurred under night visibility conditions (B).
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Figure 4

Compari�n of percent incidence of fatal accidents, aircraft strikes, day/night
accidents, and phases of flight for the 17 orientation-error accidents that involved
poor weather (A), and the 3 accidents that involved rotor-raised ground dust or
ashes (B). Nate the high incidence of fatal accidents and aircraft strikes involved
in the weather accidents.
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Figure 6

Age distribution of the first pilots (A) and second pilots (B). The median ages were
approximately 23.4 and 22.0 years, respectively.
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Figure 7

Distribution of total flight hours experience in military rotary-wing aircraft of the
first pilots (A) and second pilots (B). The medians were approximately 900 and
460 hours, respectively. These data do not include any additional fixed-wing
experience.
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Figure 8

Distribution of total flight hours in the UH-1 aircraft of the first pilots (A6) and
S~second pilots (B). The inedian ti,-nes were approximately 550 and 212 hours,
S~respectively.
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Figure 9 ou

Distribution of pilot workload in terms of the total number of hours flown durihg
the 30 days preceding the accident by the first pilot (A) and the second pilot (B).
The median workloods were 82 and 71 hours, respectively. (See Figure 11 for
related fatigue data.)

I- second pilot in this report. In the case of student aviators, the individual assigned to
fly the aircraft at the time of the accident is identified as the first pilot.

Data pertaining to the military rank of the first and second pilots are shown in
Figures 5A and 5B, respectively. Age distribution data for the pilots are listed in
Figure 6. Aviator experience in terms of total flight hours both in all types of militory
rotary wing (RW) aircraft and in the UH-1 aircraft is described in Figures 7 and 8,
respectively. The median for the total recorded RW experience was 900 hours for the
first pilots and 460 hours for the second pilots. In terms of UH-1 flight experience,
the median time was 550 hours for the first pilots and 212 hours for the second pilots.
Workload data concerned with the total number of hours flown by the aviators the 30
days preceding the accident are shown in Figure 9. The median times were approxi-
mately 82 hours for the first pilots and 71 hours for the second pilots. Army regulations
place 140 hours per 30-day interval as the official upper limit relative to pilot fatigue.
After 90 hours, however, observation of the pilot by the air unit commander and flight
surgeon is required.

To provide insight into the operational nature of these orientation-error accidents,
the following pages contain a cursory case-history description of each inJividual acci-
dent. The first paragraph of each account lists in the designated order: accident loca-
tion; the type mission assigned to the crew; the phase of flight in which the accident

8



VFW

CASE BRIEF 70-1
Vietnam: test mission--maintenance; flight phase--inflight; night flight; three persons ahoard--

three fatalities; aircraft strike damage.
Aircraft flying low over water along -oastline soon after sunset with instrument lights on full bright.

Aircraft slowly descended and impacted water at relatively high speed with evidence indicating aircraft
flared at last instant. Pilot (no copilot aboard) had been on duty 13 hours before accident. Other per-
sonnel reported pilot had been working 15 hours a day for the previous six weeks and that he had said he
was "tired all over" and that it would take many days of rest before he could consider himself normal.
Fellow pi~ot who had recently flown with him said his recent inflight attention level was low--he often
had to shout into intercom to get his attention. Earlier on day of accident, pilot reported to have struck
revetment while hovering another UH-1. Post flight anulysis indicated UHF radio turned off, intercom
switch on "PVT" position, and altimeter setting slightly low - all indicators of poor cockpit procedure.

CASE BRIEF 70-2
Vietnam: combat mission--resupply; flight phase--landing; night flight; four persons aboard--no

injuries.
Aircraft on night mission to supply ammunition to ground troops engaged In combat. Landing zone

illuminated by two grou•id strobe lights and overhead flares. With ceiling at 1000 feet and rain showers
present, AC decided on a lights off approach because of combat situation. Made a 360 degree high over-
head approach to landing zone. After completing a 180 degree turn to final, overhead flare burned out
and AC lost sight of strobe lights. Continued approach until he picked up one strobe when second flare
burned out. AC instructed pilot to turn on landing lights to confirm landing site and found out he was too
far right. Had searchlight turned on, then off. In near vicinity of touchdown site, searchlight again
turned on. AC stated he lost his night vision as a result of flares and glare of searchlight on rain and thus
decided to make a go-around. Aircraft struck ground hard at this time. Board noted AC had little experi-
ence landing at strobe-lighted fields. Copilot had flown 93.5 hours during the previous 30 days.

CASE BRIEF 70-3
Vietnam: service mission--courier; flight phose--inflight; day flight; ten persons aboard--eightfatalities and two major injuries; aircraft strike damage.

Because of cloud cover, mission flown at 400-foot altitude under VFR conditions. AC, thoroughly
familiar with terrain having flown 40 previous missions over same route, decreased altitude to 50 feet as
weather deteriorated. Crew used P attitude indicator during flight since AC instrument not functioning.
As ceiling lowered, AC relieved P at controls, started right turn, and called base for weather information.
Base reported transmission was extremely garbled/6roken and asked for a repeat. After receiving the
second request and giving the desired information, the following message was received: "Roger ..... HeyI
Yov.re in a steep bank ...... Heyl HeyI HeyI Hey! Heyl ..... Pull upl Pull upi Pull upi Pull upi
Pull upI". Aircraft impacted side of mountain.

CASE BRIEF 70-4
Vietnam: combat mission--troop evacuation; flight phase--landing; night flight; four persons aboard--

four fatalities; aircraft strike damage.
Six aircraft departed at 1800 for troop evacuation under tactical emergency conditions. Refueled

enroute and attempted to reach combat site but had to orbit four miles from site because of weather. After
one hour, flight returned to nearby base. One aircraft then flew at-low altitude to combat site to check
out enroute weather. This crew reported they reached site without trouble with ceiling between 50 and
150 feet and moderate rain at times. Remainder of flight then deported for combat site. When weather
started to close in, subject aircraft initiated 180-degree climbing turn while remainder of flight continued
on mission. AC of this aircraft notified flight leader of intentions to return to base and requested permission
to change radio frequencies to GCA. After receiving permission, AC contacted GCA and began descent
to 4800 feet as instructed. Radar controller encountered difficulty with elevation measurement equipment
during descent. Eight miles out, GCA and AC agreed to a surveillance approach rather than a precision
approach. At approximately five miles, AC asked GCA what his altitude should be. The controller
answered 3600 feet. The AC then asked to be advised of recommended altitude every half-mile. At four
miles, distance and altitude information was radioed to the pilot. Shortly thereafter, aircraft disappeured
from the controller radar impacting ground at altitude far below recommended level. Flight surgein noted
that AC had been grounded in post for failure to follow instructions, was often irresponsible, and had the
nickname, "Cloud 6."
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CASE BRIEF 70-5
Vietnam: combat mission--medical evacuation; flight phaso--inflight; night flight; seven persons

aboard-one major injury and six nilnot injuries; aircraft strike damage.
Crew assigned night medical evacuation mission for four urgent-rated patients. When aircraft

arrived at site, ground fog covered area. Fog too thick for searchlight penetration. AC requested hand-
held/flare illumination of landing area and began descent. During approach, flares burned out and approach
had to be aborted. Second attempt aborted for same reason. AC radioed ground unit that he could not
land unless they maintained continuous illumination. On third approach, AC realized that ground unit
would again allow flares to bum out before he could touch down. Decision then made to climb out at
60 knots airspeed and 700 feet per minute rate of climb. After traveling approximately 1/2 mile, aircraft
impacted ground with both pilots believing they were in a climb. Pilots had made 16 flights during the
past 24 hours with less than 5 1/2 hours sleep.

CASE BRIEF 70-6
Vietnam: combat mission--troop assault; flight phase--landing; day flight; twelve persons aboard--

no injuries.
Aircraft number three ship in six-aircraft assault team preparing to offload combat troops at landing

zone surrounded by fires and smoke from recently completed air strike. Team made a relatively fast and
steep single-file approach to field. At about 200-foot altitude, flight leader decelerated resulting in
remainder of aircraft closing up on each other. At approximately 60 feet, number three aircraft started to
go IFR in smoke and rotor dust of the two lead aircraft. Visibility went IFR approximately 10 feet above
the ground and AC decided to land instead of making a go-around. Aircraft impacted ground with high
rate of descent and slight forward velocity crushing skids. AC had flown 90.8 hours during the previous
30 days.

CASE BRIEF 70-7
Vietnam: combat mission--tactical; flight phase--landing; night flight; ten persons aboard--two

minor injuries; aircraft strike damage.
Three aircraft in V formation approached rice paddy combat site with area illuminated by an overhead

lightship. On short final, lead aircraft turned his landing lights on while nearby gunships provided suppres-
sive rocket and mini-gun fire support. Aircraft flying behind and to the left of flight leader flew into the
ground approximately 200 meters short of intended landing site. Night vision affected by flashes from ex-
ploding rockets, glare from landing lights, light of overhead lightship, and water reflections. AC had only
two hours night flying experience during previous five months of Vietnam tour. P had only four hours night
time during the past eight months.

CASE BRIEF 70-8
Vietnam: test mission--maintenance checkout; flight phase--inflight; day flight; four persons aboard--

four minor injuries; aircraft strike damage.
Test pilot (TP) completed all prescribed flight maneuvers for maintenance checkout of overhauled

aircraft, P with 115 hours flight time the previous 30 days asked if he "could take it and see what it could
do." P then proceeded to perform a variety of flight maneuvers. At an altitude between 500 and 1000
feet, P executed a diving turn which he claimed to have done "hundreds of times before without difficulty."
Aircraft impacted rice paddy during pullup. P stated, "The aircraft was in a steep dive which I misinter-
preted as a shallow one."

CASE BRIEF 70-9
Vietnam: combat mission--command control; flight phase--inflight; day flight; eleven persons

aboard--one fatality, two major injuries and eight minor injuries; aircraft strike damage.
Aircraft flying at 50 feet over large lake toward a distant horizon partially obscured by fog. Air-

craft had been loaded near the forward center-of-gravity limits with a high gross weight. As flight pro-
ceeded, AC made comment to P about how one can lose depth perception when flying over smooth water.
Shortly thereafter, aircraft impacted water at shallow angle. Wind was caim and water was "glassy smooth."
AC had flown 110 hours during the previous 30 days.
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CASE BRIEF 70-10
Vietnam: combat mission--troop extraction; flight phase--landing; day flight; four persons abourd--

no Injuries.
Six aircraft assigned mission to extract troops from water-covered rice paddy area. After completing

four extractions, aircraft returned to pickup zone for fifth extraction. Ships approached in trail formation
descending from 1300 feet, 90 to 95 knots, and 900-feet-per.-minute. At approximately 25 feet and 40
knots, second aircraft war flared preparatory to setdown. Aircraft tail rotor impacted water. AC and P
had flown 140 hours and 112 hours, respectively, during the previous 30 days. AC had flown 435 hours
during the previous four months.

CASE BRIEF 70-11
Vietnam: combat mission--resupply; flight phase--landing; day flight; five persons abo,.rd--no

injuries.
Aircraft enroute to outpost with flight also serving as a check ride for P who was on controls. During

a slow and shallow approach over a water-covered rice paddy, the tail rotor impacted water. AC and P
had flown 7.4 and 10.9 hours, respectively, during the previous 24 hours-P had flown 100 hours during
the previous 30 days.

S~CASE BRIEF 70-12

Vietnam: combat mission-Nighthawk; flight phase--takeoff; night flight; five persons aboard--
three fatalities and two major injuries; aircraft strike damage.

This aircraft and escort Cobra hod to return to operations outpost as a result of deteriorating weather.
Whi!- IFR on final approach, AC experienced vertigo severe enough to require transfer of aircraft control to
P. Missed approach executed by P who then landed aircraft safely. Several hours later, crews were dis-
missed from mission since fog had moved in and covered area. Both crews decided to return to home base at
this time. After discussing weather, Huey crew decided to take off first and check out weather--moon
could be seen through fog. Aircraft initiated takeoff with navigation lights, rotating beacon, landing

U light, and searchlight all turned on. At an altitude of approximately 100 feet, the landing light and search-
light were turned off and the aircraft observed to make a descending right turn. The turn was stopped after
about 30 degrees but the aircraft continued to descend until ground impact. AC had flown 106 hours during
the previous 30 days.

CASE BRIEF 70-13
Vietnam: combat mission--not defined; flight phase--inflight; night flight; four persons aboard--

four fatalities; aircraft strike damage.
Aircraft enroute to home base when weather went IFR and crew called base control operator and

asked position of aircraft. P:lots stated they were IFR in clouds and unsure of position. An FM fix was
then given by control with pilot concluding that base was "to my left and to the rear." Control asked
pilot to maintain two-way communication during the remainder of the flight. Shortly after rogering the
transmission, a voice was heard, "I've got itl Let go of it; I've got it| " The controller called the air-

craft and received the reply, 'We are upside down. What's happening? OhI My Godl What do I do?"

CASE BRIEF 70-14
Vietnam: unauthorized mission; flight phase--inflight; day flight; six persons aboard--three fatal-

ities, two major injuries and one minor injury; aircraft strike damage.
After completing 5-1/2 hours of flight in direct combat support of a ground unit, AC elected to fly

over a nearby friendly base to drop leaflets concerning football game rivalry. P made three low circling
passes over the base which bordered on a river. AC then took over controls to make another low pass so as
to determine reaction of ground personnel reading leaflets. He then performed a simulated "gunship rocket
run" directly toward the sun. Witnesses observed aircraft to enter water at a relatively steep angle with
no apparent attempt to pull up. AC and P hod flown 110 and 115 hours, respectively, during the previous
30 days. AC and P had flown 10 and 7.8 hours, respectively, during the previous 24 hours.
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CASE BRIEF 70-15
Vietnam: combat mission--resupply; flight phase--inflight; day flight; four persois aboard--four

fatalities; aircraft strike damage.
Ground unit requested delivery of noncombat supplies to nearby field. Because of bad weather, AC

assigned to perform mission decided not to attempt the flight. Second AC stated he would perform this
lost sortie for the first AC even though the weather was deteriorating rapidly. First AC told him to wait
until he checked out the weather at the drop point. First AC made takeoff and flew through an opening
in clouds toward ground unit. He was unable to see the landing zone even though ground flares were fired.
As he broke away, second AC radioed that he would attempt to make it. First AC watched second AC fly
into clouds and heard him communicate with the ground unit. Even though visibility at the landing site
was e0" than 20 feet, the ground unit continued to direct the aircraft toward their location. AC was heard
to say, " can't see a damn thing I" shortly before ground impact. AC and P had flown 133.3 and 120.5
hours, respectively, during the previous 30 days.

CASE BRIEF 70-16
Vietnam: combat mission--troop transport; flight piase--inflight; day flight; seven persons aboard--

six fotalities and one major injury; aircraft strike domage.
During light rain, visibility went lFk as aircraft entered clouds. AC relieved P at controls and stated

he initiated a climbing left turn to get out of weather. Since his attitude indicator was inoperative, he had
to make visual reference to the P instrument to determine bank angle, Aircraft impacted terrain shortly
thereafter. Immediately before impact, AC was looking out of chin bubble in attempt to see the ground.
P had flown 95 hours during the previous 30 days.

CASE BRIEF 70-17
Vietnam: combat mission--not defined; flight phase-landing; night flight; five. persons aboard--

one fatality, and four minor injuries; aircraft strike damage.
Upon completion of mission, AC initiated approach to field he had landed at "many times before."

Pilots statec they started to relax when they saw ground lights on horizon. The approach to the field was
long and soalow from 3000 feet with perimeter lights surrounding the base camp. Aircraft impacted rice
paddy approximately one mile short of field. AC had slept three hours the night before the accident, had
flown 13 hours during the previous 24 hours, and 133.4 hours during the previous 30 days. This night mis-
sion was assigned following 9-1/2 hours of flight time on a command and control mission earlier In the day.

CASE BRIEF 70-18

Vietnam: test mission--mnaintenance; flight phase--other; night flight; three persons aboard--no
injuries; aircraft strike damage.

Pilot lifted aircraft to hover attempting to position aircraft within revetment. During hover, tail
drifted right and struck revetment causing aircraft to spin and impact concrete ramp. Pilot hod been onduty for 24 hours and had not slept 40 hours prior to the accident. Blood alcohol relatively high.

CASE BRIEF 70-19
Vietnam: combat mission--medical evacuation; flight phase--inflight; day flight; four persons

aboard--one fatality, two major injuries, and one minor injury; aircraft strike damage.
Aircraft assigned as gunship escort to med-evac aircraft attempting to make pickup in marginal

weather conditions. Enroute to pickup site ground unit radioed thut patient status no longer urgent and
that weather was starting to close in. However, the AC of the med-evac ship decided to moak the pickup
before the weather completely closed. As both aircraft entered IFR conditions, escort aircraft made a
180-degree turr. to get out of weather. Med-evoc aircraft radioed that the escort ship did not have to try
again. However, AC of escort ship decided to try a second time. This time the decision was made to
climb out immediately if they went IFR again. When aircraft went IFR the second time, AC initiated a
straight-ahead climb. During the climbout, crew members other than pilots thought aircraft was in a left
bank and losing altitude. AC and P simultaneously saw trees ahead but were not able to react before
impacting.
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CASE BRIEF 70-20
Vietnam: cmbamt mission--medical evacuation; flight phase--landing; night flight; four persons

*aboard--four fatalities; aircraft strike damage.
Crew, assigrid a night med-evac mission, had to fly approximately 20 minutes in light rain on a

dark night to reach site. When aircraft arrived at pickup site, the crew was unable to contact the ground
unit for another 20 minutes because of confusion as to the correct radio frequency. With the landing site
illuminated by trip flares, the aircraft made two orbits descending to a hover at 300 feet with searchlight
on. The aircraft then initialed a descending left turn with the searchlight off. The descending turn In-
creased to a steep bank with the aircraft Impacting the ground at a level beneath the landing site. FlightI. surgeon stated that the AC had repo.tted suffering vertigo on a previous flight where control of the aircraft
had to be assumed by the P.

CASE BRIEF 70-21
Vietnam: combat missIon--assault; flight phae--landing; day flight; four parsons aboard-four

Y minor injuries; aircraft strike damage.
Four aircraft in trail formation returning to field for second pickup of troops. Aircraft In number two

position went IFR in dust raised by rotor wash, struck ground hard, attempted to pull up over the dust but
drifted backward in a nose-high attitude, and crashed. AC had flown 118 hours during the previous 30 days.

C CASE BRIEF 70-22
Vietnam: training mission--check ride; flight phase--other; day flight; two persons aboard--no

* injuries.
IP assigned to give P standard check ride. During practice straight-in autorotation, P misjudged

height of aircraft above ground resulting in tall rotor impact. I P and P had flown 106 and 153 hours,
respectively, during the previous 30 days.J

CASE BRIEF 70-23
Vietnam: combat mission-transport; flight phase--takeoff; night flight; four persons aboard--twa

minor injuries.
L Crew mod* uneventful night landing at dusty site. During takeoff with searchlight turned on, visi-

bility went IFR due to reflections off fine white dust which AC reported as having a "blinding effect."
Searchlight immediately turned off but aircraft impacted ground in tail-low attitude. AC and P had flown
124 and 119.9 hours, respectively, during the previous 30 days.

Vietam:tranin mision flght CASE BRIEF 70-24
Vienam trinig isson;flihtphase--other; day flight; three persons aboard--twa major injuries

and one minor injury; aircraft strike damage.
Aircraft completed landing approach to field in light rain. During a hovering approach to the pork-

ing revetment, P let aircraft yaw left and impact wall resulting in strike damage. P stated, "This was one
of my first experiences u., flying in the rain." P had flown 93 hours during the previous 30 days.

V. CASE BRIEF 70-25
Vietnam: combat mission--medical evacuation; flight phase-landing; night flight; four persons

aboard--no injuries; aircraft strike damage.
Med-evac aircraft with two gunships as escort made approach to field illuminated by "flashing jeep

lights and other steady light sources. " First approach, over water, was terminated and go-around irnitiated
by AC who stated that "...the jeep lights blinded me and I quickly realized that I had been concentrating
on these lights too long." After o~mpleting a left climbing turn, AC made second approach turning land-
ing lights off since they did not help visibility. During the approach the AC stated the ground lights ap-
peared to go out. In actuality, the aircraft had gradually lost altitude with the trees onshore blocking off
the line of vision to the field lights. Aircraft impacted water in shallow descent angle.
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CASE BRIEF 70-26
Vietnam: combat mission--assault; flight phase--other; day flight; four persons aboard--one minor

Injury; aircraft strike damage.
On second flight to small landing site, AC turned controls over to P who had been in country for

only 12 days. During approach, P required some assistance from AC but did successfully bring aircraft to a
hover. AC cautioned P of aircraft drift combined with a slight yaw. Aircraft setdown and troops offlooded.
P lifted aircraft to a hover prior to takeoff but did not detect drift to the right. Skids Impacted a nearby
stump and aircraft overturned. AC had flown 91.7 hours during the previous 30 days.

CASE BRIEF 70.-27
Vietnam: combat mission--undefined; flight phose--inflight; day flight; four persons aboard--two

fatalities and two minor injuries; aircraft strike damage.
At an altitude of 400 feet, crew detected a sampan on river and descended to an altitude of 15 to 20

feet at an indicated airspeed of 90 knots. As aircraft passed sampan, AC and P turned their heads to obtain
a closer look. Almost immediately thereafter, aircraft impactad water. AC and P had flown 109 and 105
hours, respectively, during the previous 30 days.

CASE BRIEF 70-28
Vietnam: combat mission--oommand/control; flight phase--takeoff; day flight; six persons aboard--

three major injuries and three minor injuries; aircraft strike damage.
Aircraft flying above mnountain combat site monitoring weather for tentative troop lift. Two tactical

commanders aboard aircraft, both senior to pilots, placed indirect pressure on crew due to their disappoint-
ment in weather conditions. Following decision to cancel mission, AC was instructed to land at mountain
site to pick up 12 rucksacks since weather had temporarily cleared. Slope of site such that AC had to main-
tain hover in mountain turbulence with front of skids resting partially on slope. After loading rucksacks,
one commander disembarked and started talking to ground personnel at site as weather started closing in.
AC told crew chief to tell commander to hurry. After several minutes, weather closed in and signal was

given to pilots to take off without commander. Climbing IFR takeoff mode with updraft turbulence causing
rapid climb. AC experienced vertigo and requested P to come an controls. AC later stated that "With
that turbulence I almost thought I was experiencing vertigo. But I've never hod it before." AC relieved
P at controls when he thought aircraft was in a left bank of 15 to 20 degrees while P thought they were in a
right bdnk. Aircraft impacted trees shortly thereafter on downward slope of mountain. P had flown 130
hours during the previous 30 days, had only three hours sleep during the previous 24 hours, and had experi-
enced diarrhea for four days.

CASE BRIEF 70-29
Vietnam: service mission--personnel pickup; flight phase--other; day flight; four persons aboard--

no injuries.
After completing landing approach to a hover, AC moved aircraft toward a nearby vehicle parking

lot for setdown. Prior to setdown, aircraft drifted backward and struck fence with tail rotor. Neither AC
nor P detected drift. AC had flown 117 hours during the previous 30 days.

CASE BRIEF 70-30
Vietnam: combat mission--command/control; flight phase--landing; day flight; four persons aboard--

no injuries.
To avoid enemy gunfire, AC flew aircraft low-level to landing site with entire flight over water or

over water-covered rice paddies. As landing site approached, AC flared aircraft at low altitude resulting
in the tail rotor impacting water. AC and P had flown 127 and 120 hours, respectively, during the pre-
vious 30 days.
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CASE BRIEF 70-31Vietnam: service mission; flight phose--inflight; day flight; nine persons aboard--nine fatalities;

aircraft strike damage.

After completing their lost mission of the day, crew decided to return to home base even though bad
weather fericast for route. Aircraft made takeoff in light rain between two thunderstorms. In heavy rain
and turbulence, aircraft made a near-vertical descent from several hundred feet altitude striking the ground
in a right turn, nose-low attitude.

CASE BRIEF 70-32
Vietnam: combat mission--reconnaissance; flight phase--inflight; day flight; seven persons aboard--

seven fatalities; aircraft strike damage.
Crew had completed mission and decided to return to home base even though weather had closed in. -

AC radioedl that he was misoriented relative to home base but would attempt to "home in" on the position.
Maintaining radio contact, flight continued into thunderstorm area and shortly thereafter crashed in a
near-vertical descent indicating loss of control. P had flown 127.6 hours during ?he previous 30 days.

CASE BRIEF 70-33
Vietnam: service mission; flight phase--other; day flight; one person aboard--no injury.
P, only person aboard, attempted to move aircraft from one revetment to another. As P lifted air-

croft to a low hover and started moving out of the revetment, tail drifted left and impacted wall. Pilot

reported, "The tail boom drifted to the left but at a gradual rate I did not notice."

CASE BRIEF 70-34
Vietnam: combat mission--rocket run; flight phase--inflight; day flight; four persons aboard--three

fatalities and one major injury; aircraft strike damage.
Aircraft initiated rocket run on enemy position from approximately 300 feet altitude. Because of

surrounding trees, AC used steep dive angle. Aircraft impacted trees during pullout and began tumbling
before impacting ground in on inverted position. Board of opinion that AC watched racket until it det-
onated to check his accuracy before he began a second run on position. Surviving crew member thought
AC "just flew it into the ground." AC had flown 106 hours during the previous 30 days. Flight surgeon

of opinion that the day-to-day stress of pilots living in tents adjacent to runway made these individuals
susceptible to fatigue. He also stated that in the past two months, 16 lives had been lost in this company
due to three aircraft accidents where two accidents had been due to pilot-error and the third was still I
under investigation.

CASE BRIEF 70-35
Vietnam: service mission; flight phase--inflight; night flight; six persons aboard--six fatalities;

aircraft strike damage.
Upon completion of assigned missions involving approximately 8 hours of flight time, AC decided to

return to home base while P elected to remain overnight at forward station. AC failed to obtain advance
weather information and took off with three other aircraft returning to same home base. AC flew aircraft
from left seat even though the attitude indicator on this side was known to be defective. Flight encoun-
tered thunderstorms enroute and two aircraft elected to land. AC continued flight radioing that he was
IFR. Shortly thereafter another communication was heard with a voice shouting, "Get off the controls I"
Aircraft impacted ground at relatively high airspeed. AC had flown 126.1 hours during the previous 30
days.

CASE BRIEF 70-36

Vietnam: training mission--check ride; flight phase--other; day flight; two persons aboard--no
injuries; aircraft strike damage.

IP demonstrating various maneuvers over airfield when tower instructed aircraft to clear runway for
an approaching FW aircraft. In order not to waste time holding, AC decided to demonstrate a simulated
anti-torque failure using a smooth river sandbar as the terminal point. Intending to make a go-around at
the end of the maneuver, IP approached sandbar and demonstrated the slow swing of the nose to the right.

During the hovering swing, the skids contacted the sand and aircraft rolled over. IP and P had flown 135
and 134 hours, respectively, during the previous 30 days.
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CASE BRIEF 70-37
Vietnam: combat misslon--medical evacuation; flight phase--other; night flight; five persons aboard--

two minor injuries.
Aircraft was at a high hover waiting for tower clearance to take off. There was a heavy mist present

and the only lighting was from the aircraft searchlight. Pilots were in a hurry to depart area since tear gas
in area was starting to move toward aircraft. With the P at the controls and the AC adjusting the radios,
aircraft began an undetected rearward drift which resulted in a tail rotor strike on a nearby fence. AC and
P had flown 7 and 13 hours, respectively, during the previous 24 hours. AC and P had flown 125 and 126
hours, respectively, during the previous 30 days.

CASE BRIEF 70-38
United States: training mission--autorotation; flight phase--other; day flight; two persons aboard--

no injuries.
IP demonstrating autoratations to P receiving check ride. IP misjudged altitude of aircraft and tail

rotor mpacted ground during flare.

CASE BRIEF 70-39
United States: training mission--autorotation; flight phase--other; day flight; two persons aboard--

no injuries.

IP demonstrated four outorotations to relatively experienced P. The P then began to duplicate the
maneuvers. On the third autorotation, P misjudged altitude and tail rotor impacted ground. Both the AC
and P thought that it was a normal autorotation.

CASE BRIEF 70-40
United States: training mission; flight phase--landing; nighf flight; three persons aboard--no injuries.
After completing night training mission, flight of aircraft in hurry to return to home bose because of

deteriorating weather. IP made approach to landing site in moderate rain. As approach terminated, air-
craft drifted right with right skid low and main rotor impacted ground causing aircraft to roll over. IP
stated, "N was terminating and started to pull final when I picked up a red glare. Just from thinking about
it, I say it was the glare off the left navigation light .... it seemed to me like for half a second everything
was red.... I then felt the impact."

CASE BRIEF 70-41
Europe: training mission; flight phose--inflight; day flight; six persons aboard--six minor injuries;

aircraft strike damage.
Aircraft descended to 300 feet to maintain VFR conditions on routine orientation flight. As aircraft

flew along a valley between two tree lines, both pilots sensed that they were descending. Ground was
covered with snow and sky was hazy white resulting in poor definition of the horizon. AC initiated a right
turn and aircraft soon thereafter impacted ground. Snow-covered terrain had a slight upward incline at
point of impact. P hod a sensation of falling when turn initiated.

CASE BRIEF 70-42
United States: training mission; flight phase--other; day flight; two persons aboard--no injuries.
SP on third training mission of day completed approach and brought aircraft to a standing hover

prior to setdown. Aircraft started drifting laterally in both directions and impacted ground with left skid
low. Flight surgeon indicated SP hod lack of confidence in ability which tended to create anxiety during
flight.
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occurred; the time of day of the accident in terms of either night or daylight visibility

conditions; the number of persons aboard the aircraft; the number of fatalities, major
injuries, and minor injuries; and the presence of aircraft strike damage. The second
paragraph presents a brief narrative of the accident proper.

A selected listing of the various factors derived from the review of the master
accident files for these accidents is presented in Figures 10 through 14 on an individual
case history basis. Once again the reader is reminded that the listing of any factor or
event for a given accident is limited by the amount of data actually contained in the
related master accident jacket. The format used in the preparation of Figures 10
through 14 is keyed to the identification of factors and events on an individual acci-
dent basis. In each of these figures, a separate vertical column i. assigned to each
accident where the number at the top of each column corresponds to the accident
number used to sequentially identify the individual case history briefs presented earlier.
An alphanumeric index code is used to identify selected accident factors where an x-
entry denotes the presence of the related factor. In addition to these individual list-
ings, the total number of accidents in which a given factor was present is tabulated in
a separate column. Reference should be made to the first report (ref. 3) of this series
for details pertinent to the basic classification criteria used for the listed factors.

Figure 10 summarizes various accident/aviator background information associated
with these 42 fiscal year 1970 orientation-error accidents. The location of each acci-
dent is denoted in rows Al through A3. For that fiscal year, 88.1 percent of the UH-1
orientation-error accidents occurred in Vietnam. As denoted by the A4-A8 entries,
the greatest number (73.8 percent) of the accidents occurred in the H model of the
UH-1. Rows A9-A13 indicate the mission assignment, rows A14-A17 the phase of
flight in which the accident occurred, and rows A18 and A19 the time of day in terms
of daylight or night visibility. Under the miscellaneous heading, A20 denotes those
accidents in which one or more fatalities were involved. Row A21 indicates those
fatal accidents in which all personnel aboard the aircraft were killed. Entries in row
A22 indicate accidents resulting in a total loss or si-.ke of the aircraft. In contradis-
tinction, entries in A23 denote accidents resulting in minimal damage, i.e., the acci-
dents in which the total dollar damage was less than $25,000, which amounts to approxi-
mately 10 percent or less of the replacement cost of the aircraft. The B and C headings
in Figure 10 give data relative to the background and experience of the first and second
pilots, respectively. The interpretation of the experience data contained in rows B5-
B9 and C5-C9 should be related to the data previously presented in Figures 7 and 8,
which pertain to only total RW time and total UH-1 time. Rows B5 and C5 denote
those aviators who had a total FW (fixed wing) and RW experience of 1000 hours or
more. In terms of only RW flight time, entries B6 and C6 denote those aviators with
1000 hours or more of RW experience. In the opposite direction, entries B7 and C7
identify aviators with less than 400 hours RW time, denoting minimal experience. Rel-
ative to total time in the UH-1 aircraft, entries B8 and C8 denote aviators with greater
than 500 hours, while 89 and C9 denote those with less than 100 hours. To gain in-
sight into the availability of post-flight data from the aviators involved in the accident,
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entrief B1O and CIO indicate those pilots fatally injured. Data pertaining to other
accidents the pilots may have been involved in are listed in entries B11 and CI1.

The factor and event data presented in Figures 11 through 14 follow the Figure 10
format with the row entries continuing to be identified in alphanumeric sequence. It
should be observed that Figures 1 and 12 are concerned with factors and events which
were listed as being present, or having happened, in the time period preceding takeoff;
Figures 13 and 14 list factors and events which occurred, so far as the crew were con-

A cerned, only after the aircraft became airborne. This approach has been selected with
the long-term objective of possibly distinguishing between accidents that may occur as
a result of initial conditions existing before flight, and accidents that may occur :eem-
ingly as a result of only some inflight event or factor.

In Figures 11 and 12, factors and events which were present before takeoff nre
listed under physiological, psychological, facility, supervisory, materiel, mission
pressure, pilot preflight, and miscellaneous factor headings. The D and F headings
pertain to physiological and psychological factors, respectively, associated with the
first pilot while the E and G headings list the same factors for the second pilot. This
separate listing allows a heavier weighting to be given these factors when both pilots,
rather than only one, experience the related difficulties.

Relative to physiological problems thai existed prior to takeoff, fatigue was fcRund
to be the most obvious factor. Four entries, D1-D4 for the first pilot and E1-E4 for
the second pilot have been allotted to the description of this problem. Entries D1 and
El denote aviators with greater than 140 total flight hours during the 30 days preceding
the accident. Army regulations for Vietnam flight operations set this figure as the upper
limit which cannot be exceeded except during tactical emergencies. Although it is
possible to obtain permission at the battalion level to exceed this limit, the regulations
direct the commanders to use the utmost discretion when granting this waiver. For fis-
cal year 1970 there were two accidents in which at least one pilot had flown more than
140 flight hours the preceding 30 days. The same Army regulations also state that a
crew member who accumulates 90 hours in a 30-day period will be closely monitored
by the unit commander and the flight surgeon. This monitoring requirement is thus an
implied recognition of individual susceptibility to fatigue. For this reason, the authors
have chosen to also identify those accidents involving aviators with a workload greater
than 90 hours, and less than 140 hours during the preceding 30 days. The related D1-
D2 and E1-E2 fatigue entries indicate 18 first pilots and 16 second pilots experienced
this workload. There were 25 (59.5 percent) accidents in which either one or both of
the aviators had flown more than 90 hours during the 30-day period preceding the acci-
dent. Of this total, 9 (21.4 percent) accidents involved the case where both aviators
had flown more than 90 hours during the preceding 30 days. A third fatigue classifica-
tion, D3 and E3, involves the identification of aviators who had flown 8 hours or more
the 24 hours preceding the accident. Three first pilots and 4 second pilots experienced
this workload. In entries D4 and E4, miscellaneous fatigue factors mentioned by the
accident board, for example, long duty hours or interrupted sleep, are listed. Treat-
ing the four fatigue entries as a group, there were 28 (66.7 percent) accidents in
which at least one aviator was exposed to one or more of the stated fatigue listings.
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Figure 13

Individual case history listing of selected occident factors and events considered to
have occurred, or to be first manifested to the crew, while the aircraft was In flight.
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Figure 14

Continuation of the Figure 13 listing of inflight factors and events.
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The F and G 1-sychological factor listings are intended to identify any unusual
mental attitude or condition that existed before the aircraft actually became airborne.
As stated previously, it is the opinion of the authors (at this point in the analysis) that
the field accident investigation teams seem to be reluctant to enter psychological in-
formation into the written record. Very little information has been gained under this
classification.

The H facility factor heading is used to denote any airfield shortccomings which the
accident board considered to have some effect on either the accident proper or the
course of flight action available to the pilot. The facility factors listed under this
heading, distinct from those listed under the P heading in Figure 13, relate to short-
comings present before actual takeoff of the aircraft. Factor I deals with supervisory
errors which were considered by the accident board to have taken place before the
flight became airborne. The listings under this heading denote the individuals assigned
primary responsibility for this error.

Materiel deficiencies that existed before takeoff are listed under the J heading in'
Figure 12. The function here is to identify the accident situation where a materiel
factor was known to be present, but not necessarily known to the aviators, before the
aircraft became airborne. These factors are distinguished from the materiel failures
that may have occurred while inflight and are listed under the R heading in Figure 13.
It should be observed that an entry in one of the J listings does not imply that the materi-
el deficiency necessarily affected or effected the uccident. The only implication is that
there was some difficulty associated with the listed materiel item.

The K mission pressure heading is included as c preflight factor in an attempt to
weight the crew's concept of the importance, the uniqueness, or the urgency of the
mission. Though such a stress factor could be properly listed under the psychological
heading, a separate listing is provided to distinguish among various operational situa-
tions. Section L deals with the crew preflight of the aircraft. The Li entry denotes a
hurried or rushed preflight situation, and as noted previously, entries L2 and L3 indi-
cate the pilot's knowledge of any materiel problems that existed prior to takeoff. The
objective here is to establish different factor weights for the situation where the pilot
knows in advance that his aircraft is not fully operational, and for the situation where
this operational deficiency is not recognized until after the flight becomes airborne.
The section M heading is reserved for miscellaneous factors, events, or conditions that
may have been present at the time of or before takeoff.

Factors sin,'3r to those in Figures 11 and 12 are outlined in Figures 13 and 14 but
apply to the inflight phase of the 42 accidents. The N physiological factor and 0 psy-
chological factor headings pertain to either pilot in this section since the preliminary
accident review indicated that, in general, the inflight occurrence of such factors
affected both pilots. Section 0 is a listing of psychological factors that were coded
as occurring inflight. A point of consideration relative to the minimal number of list-
ings contained under the inflight psychological factors heading is that all of the non-
normal incidents and events that occur inflight, whether they involve some materiel
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problem, some communication difficulty, or some change in visibility, can certainly
affect the mental outlook of the crew. In this respect, the majority of the factors
listed under all the other headings will have some psychological input.

The P facility factor hiding denotes airfield shortcomings or limitations that
affected the accident proper, or the course of action available to the pilot, while the
flight was airborne. Though certain of these facility factors involved field sites rather
than established heliports, it was the opinion of the accident board that it was reason-
able to expect that the specific difficulty could have been prevented. Personnel res-
ponsible for inflight-related supervisory errors are denoted under the Q heading.

Section R deals with materiel malfunctions cr difficulties that were encountered
while the flight was airborne. Materiel malfunctions outlined previously in the before-
takeoff phase under the J heading are not entered here unless an attempt was made to
use the defective materifl while inflight. Section S describes inflight communication
factors that were nonmathriel related. Only one accident involved this factor. Sec-
tion T deals with special distracting events that the pilots encountered while airborne.

Section U deals v :I" the key initiating factor in orientation-error accidents -

pilot visibility. In 2L' (5.' 5 percent) of the 42 accidents, degraded visibility in one
form or another was invo!,d. A variety of miscellaneous factors and events related to
the accidents is listed in section V. The V24 entries indicate that in 3 accidents, the
crews recognized, while inflight, that they were experiencing orientation error mani-
fested classically as vertigo or disorientation. As shown by V26, the accident investi-
gation teams or reviewing authorities made specific mention of either pilot vertigo or
pilot disorientation in 19 (45.2 percent) of the 42 orientation-error accidents.

As has been stated before, this longitudinal study is aimed at the compilation of
accident factor data over a five-year period. Discussion or interpretation of these data
beyond the above will await the assimilation of additional data for subsequent fiscal
years.

25



REFERENCES
Ilk

1. Hixsan,, W. C., Niven, J. I., and Spezia, E., Orientation-error accidents in
Regular Army aircraft during fiscal year 1967: Relative incidence and cost.
NAMRL-1 107 and USAARL Serial No. 70-14. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, June 1970.

2. Hixson, W. C., Niven, J. I., and Spezia, E., Orientation-error accidents In
Regular Army UH-1 aircraft during fiscal year 1967: Relative incidence and
cost. NAMRL-1108 and USAARL Serial No. 71-1. Pensacola, FL: Naval
Aerospace Medical Research Laboratory, August 1970.

3. Hixson, W. C., Niven, J. I., and Spezia, E., Major orientation-error accidents
in Regular Army UH-1 aircraft during fiscal year 1967: Accident factors.
NAMRL-1 109 and USAARL Serial No. 71-2. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, October 1970.

4. Niven, J. I., Hixson, W. C., and Spezia, E., Orientation-error accidents in
Regular Army aircraft during fiscal year 1968: Relative incidence and cost.
NAMRL-1143 and USAARL Serial No. 72-4. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, September 1971.

5. Nlven, J. I., Hixson, W. C., and Spezia, E., Orientation-error accidents in
Regular Army UH-1 aircraft durLig fiscal year 1968: Relative incidence and
cost. NAMRL-1 145 and USAARL Serial No. 72-5. Pensacola, FL: Naval
Aerospace Medical Research lAboratory, October 1971.

6. Hixson, W. C., Niven, J. I., and Spezia, E., Major orientation-error accidents
in Regular Army UH-1 aircraft during fiscal year 1968: Accident factors.

NAMRL-1147 and USAARL Serial No. 72-6. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, October 1971.

7. Hixson, W. C., Niven, J. I., and Spezia, E., Orientation-error accidents in
Regular Army aircraft during fiscal year 1969: Relative incidence and cost.
NAMRL-1161 and USAARL Serial No. 72-13. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, April 1972.

8. Hixson, W. C., Niven, J. I., and Spezia, E., Orientation-error accidents in
Regular Army UH-1 aircraft during fiscal year 1969: Relative incidence and
cost. NAMRL-1163 and USAARL Serial No. 73-1. Pensacola, FL: Naval
Aerospace Medical Research Laboratory, August 1972.

26



9. Hixson, W. C., Niven, J. I., and Spezia, E., Major orientation-error acci-
dents in Regular Army UH-1 aircraft during fiscal year 1969: Accident factors.
NAMRL-1 169 and USAARL Serial No. 73-2. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, October 1972.

10. Niven, J. I., Hixson, W. C., and Spezia, E., Orientation-error accidents in
Regular Army aircraft during fiscal year 1970: Relative incidence and cost.

NAMRL-1188 and USAARL Serial No. 74-3. Pensacola, FL: Naval Aerospace
Medical Research Laboratory, August, 1973.

11. Niven, J. I., Hixson, W. C., and Spezia, E., Orientation-error accidents in
Regular Army UH-1 aircraft during fiscal year 1970: Relative incidence and
cost. NAMRL-1192 and USAARL Serial No. 74-5. Pensacola, FL: Naval
Aerospace Medical Research Laboratory, September, 1973.

27


