


COLLISIONS

DEHAVILLAND DHC-6
and BELL 206B

On June 18, 1986, at
0855 mountain standard
time a DHC-6 Twin
Otter took off from
runway 21 of the Grand
Canyon Airport. The
flight, a scheduled air
tour over the Grand
Canyon National Park,
was to be about 50
minutes in duration.
Shortly thereafter, at
0913 a Bell 206B Jet
Ranger began its approxi-
mate 30 minute, on-
demand air tour of the
Grand Canyon. It took
off from its base at a
heliport adjacent to State
Road 64 in Tusayan,
Arizona, located about 5
miles south of the main
entrance to the south rim
of the park. Visual
meteorological condi-
tions prevailed

The two aircraft collided
at an altitude of 6,500 feet
msl in the area of the
Tonto Plateau. There were
18 passengers and 2 flight
crewmembers on the
DHC-6, and 4 passengers
and 1 flight crewmember
on the Bell 206B. All 25
passengers and
crewmembers on both
aircraft were killed as
a result of the collision.

The National Trans-
portation Safety Board

determined that the
probable cause of this
accident was the failure
of the flightcrews of both
aircraft to “see and
avoid” each other for
undetermined reasons.

SIKORSKY S-62 and
BELL 47

At approximately 1015
EST on 17 January, 1979,
Coast Guard 1376, a
Sikorsky HH-52A (S-62)
collided with a Bell
47G2, while in flight at
an approximate position
200 yards south of run-
way 9C over runway I8L
at Opa Locka Airport.
The Coast Guard helicop-
ter had been cleared to
land while approaching
the airport from the east.
The Bell 47G2 had been
cleared for takeoff and
was climbing out after
takeoff.

The Coast Guard
helicopter was on a
routine training mission
with four persons on
board. The Bell 47G2
was on a student training
flight with only the
student pilot onboard.
The student pilot was on
his second solo training
flight. The Bell 47G2 was
observed by witnesses to
have commenced his
climb after takeoff to the
east from the approved

helicopter training area
located between Run-
ways 9C and 9R. The
Coast Guard helicopter
was observed to bank to
the left and descend
toward the Coast Guard
landing area and on an
approximate heading of
east when the helicopters
collided.

Both helicopters were
destroyed by impact
forces associated with the
midair collision, and by
impact forces with the
ground. There is no
evidence of fire on the
Bell wreckage. The Coast
Guard helicopter was
nearly consumed by post-
impact fire.

All personnel on board
both helicopters received
fatal injuries. There was
no injury to persons on
the ground.

The NASA Aviation Safety
Reporting System (ASRS) has

| thousands of reports of Near Midair

Collisions (NMAC). As a category,
the NMAC is the second most
frequently reported event in the
ASRS files.

With that many events reported
one can only wonder how many
more NMAC’s are not only unre-
ported, but unnoticed by one or
both of the pilots involved.

It easy to become complacent,
and to deny the potential of being
involved in a midair collision. That
is, until one happens or nearly
happens to you. Few have lived to




Gazelle - Bonanza Collide

It was totally unexpected. The jolt I felt in the
“Bang " as the main rotors tore through the tail of
the Bonanza. The Bonanza crashed out of control
fatally injuring each of its two occupants. We were

nor I sustained any injury.

perhaps five miles in haze. We were on a short hop
Jfrom Pearland to Houston Hobby a few miles to the
north. I would fly this leg and Jake would suffer
being in the lefi seat where the controls had been
previously removed.

We called Approach Control off Pearland and

to continue on the common helicopter arrival path
landing to the northeast corner of the field, report
one mile south.

aircraft in the vicinity. The transmissions were non-
stop. Nearing a mile south of the field | was concen-
trating on getting a break in the radio transmissions

lar attention to the substance of the radio calls from
the other aircraft in the pattern. Had I done so 1

for right traffic landing to the northeast.
The only cue I got that told me what had hap-
pened was the shadow of something (an airplane?)
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tell their stories. The chance of
surviving such an occurrence is
slim. Since there is seldom a cure
for a midair collision, the only
alternative is prevention.

B Evaluate your personal habits of
looking for traffic.

@ What do you indeed look

for, and how ?

® How much “head-down” traffic.

time do you spend
programming systems,
checking charts/pubs, etc.?

controls and the airframe was accompanied by a loud

able to make an uneventful landing, and neither Jake

It was a routine day, VMC flight, with visibility

were quickly shifted to tower frequency. We were told

Lots of tower radio transmissions with the many

so I could make my report. I was not paying particu-

might have noted that tower had cleared the Bonanza

M Pay attention to the simple things.
® Clean your windshield and
eyeglass lenses.
@ Brief your passengers on how
you want them to help you to
find and advise you of traffic.

B Take advantage of established
procedures and systems to help
become aware of and avoid other

@ Don’t be bashful to use the
air traffic control system to
provide traffic separation.

that flashed over simultaneously with the impact.

I lowered the collective. There was no question
that I was going to land immediately. The aircraft
had severe vertical vibrations, and there was a lot of
noise with the wind rushing through the cabin. (The
entire airframe had twisted from the impact, causing
each of the four doors to spring open, with the right
cabin door peeling back in the slipstream against the
Juselage. In the descent Jake had thought the prob-
lem was caused by the right cabin door coming off
and going through the main rotor blades.) But there
was no loss of engine power and no loss of aircraft
control. With the exception of the vibrations and
noise it flew properly.

Neither of us saw the airplane before or after
impact. There is some evidence that the airplane
pilot saw us just prior to impact and began an
evasive action,

The Gazelle cockpit offers a good field of
vision, and neither Jake nor I were unusually occu-
pied with anything in the cockpit. We were two
experienced pilots doing something we had done
before many times - including an approach and
landing at Hobby.

Clearly this accident could have been avoided if
someone in either aircraft had seen the other.

No one did.

This actual incident occurred in October, 1975 to
B. Thorn and J. Hart.

® Tune in, monitor, and
announce your presence in
the vicinity of non-towered
airports.

@® Acquaint yourself with and
use the patterns, altitudes,
and frequencies of the
published or commonly
used helicopter traffic
patterns in your local area.

B Remember, our skies are
crowded with aircraft, and it is
predicted to get worse. It is
your responsibility to
see and be seen.
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VISUAL FATIGUE Reduces Pilot Performance

nimpaired vision is essential to
U safe flight, and visual fatigue is
a common experience among pilots.
Physiological fatigue decreases the
capacity of an organism to function
normally. Excessive optical stimula-
tion or prolonged visual exertion
will produce fatigue of the eyes and
the muscles that move them.

The term “visual fatigue”
refers to the inability of the visual
system to maintain effective and/or
efficient functioning,

Over-use and General
Fatigue Cause Problems

Visual fatigue can accompany
an overall state of fatigue or it can
result from over-use of the visual
system. Individuals, of course, vary
in respect to the patterns of their
visual fatigue.

Sustained visual monitoring
can, of itself, cause fatigue, as can
highly demanding visual tasks.

Certain flight operations
demand high levels of visual
workload, including extensive
visual searches over water, night-
vision goggle operations, long
duration flights, flights during bad
weather, night flights, and flights
into the sun or haze. The occurrence
of a significant malfunction can also
make the visual task more demand-
ing if the aircrew is required to
increase visual monitoring.

Internal and External
Factors Contribute

There are several self imposed
stressors that can increase individual
susceptibility to visual fatigue
during prolonged and/or visually
demanding work. These stressors
include sleep deprivation, medica-
tions (illegal, non-prescription, and

prescription), alcohol (including
hangover effects), tobacco (includ-
ing withdrawal), and an inadequate
diet (deficient in vitamin A).

Equipment and human factors
aspects that may cause in-flight
visual fatigue include windscreen
crazing, improper illumination of
the cockpit or instruments, presence
of excessive light contrast, glass
reflections, scratched or dirty
instrumentation, inadequate cockpit
environmental control (temperature
and humidity extremes), cockpit red
lighting, and inappropriate sun-
glasses and/or inappropriately
corrected prescription glasses. (Note
that some polarized eyeglasses are
incompatible with electric wind-
shield heat due to the alternating
electric current applied to the
windshield. In addition, it has been
reported that use of certain CRT
[cathode-ray tube] displays can
induce visual fatigue due to selec-
tive adaption induced by the fre-
quency component [2 to 6 cycles
per degree] of these displays - the
result is that the control of visual
accommodation is lost, and viewers
experience blurred vision and
focusing difficulties.)

Symptoms Vary

Visual fatigue symptoms
include burning, scratchy, dry, “red”
eyes; and ocular motor impairment.
The scratchy sensation is that of
“sand in the eyes.” Excessive tearing,
blurred vision, double images,
“heavy” eyelids, headache, and
overall visual discomfort are also
symptoms common to visual fatigue.

Visual fatigue can be self-
diagnosed by its symptoms. If, for
example, when the eyes are closed

and “rolled around”, scratchiness
occurs, visual fatigue is present. This
is an effective test for visual fatigue.

Ocular motor functions include
accommodation (focusing), eye
movements, eye blinking, and
pupillary response (constriction and
dilation).

Operational Implications
May Be Subtle

The most important conse-
quence of visual fatigue of relevance
to pilots is the possible inadequate
perception and/or interpretation of
in-flight visual information required
to safely operate the aircraft. It is
well recognized that one of the main
tasks of aircrews is to perform
continuous “visual monitoring.”
Therefore pilots must be aware of
the various aspects involved in
visual fatigue in order that it can be
prevented.

Since the symptoms resulting
from visual fatigue produce discom-
fort, the consequences can be
impaired performance.

Ocular motor impairment
resulting from visual fatigue generally
leads to a significant decrease in eye-
tracking performance. Accommoda-
tion of the lens of the eye can be
impaired due to visual fatigue.
Impaired visual accommodation
causes the eye to overshoot or
undershoot the target. Impaired
accommodation affects a person’s
ability to quickly change focus from
the instrument panel to the documen-
tation (charts, approach plates, etc.)
and vice versa; as well as from the
inside of the aircraft to the outside.

Prevent It Rather
Than Treat It

The ideal solution to the
Continued on page 8




VISUAL FATIGUE

Continued from page 6

problem is prevention. In order to
eliminate some of the factors con-
tributing to visual fatigue, it is
important to make sure that any
refractive error or any eye disease is
corrected. The use of adequate
corrective lenses and proper sun-
glasses is essential. It is also recom-
mended that lenses be maintained
free of scratches and kept clean. The
avoidance of self-imposed stressors
(alcohol, tobacco, various drugs and
sleep loss, for example) is an impor-
tant preventive measure.

Scheduling may allow individu-
als who perform moderate to high
visual workloads to control visual
fatigue by taking periodic “breaks.”
The use of various non-prescription
soothing eye-drops may help to

reduce certain symptoms.

During flight the level of the
illumination of the cockpit and the
instrument panel should enable the crew
to read any information with comfort.

It is important to obtain at least
seven hours of sleep prior to highly
loaded visual work. If visual fatigue
occurs in flight visual strain can be
reduced and the eyes rested by
varying the viewing distance every
few seconds or minutes.

Variables Gang Up To
Impair Vision

Visual fatigue is a potentially
hazardous condition affecting a pilot’s
performance, since scanning for
potential conflicting air traffic is
slowed, as is instrument scanning.
Visual fatigue may result from the
interaction of multiple factors:
© Individual factors such as fatigue

tolerance, eye-system fitness, and
self-imposed stressors.

@ Operational variables that
include work-rest schedules,
multiple takeoffs and landings,
short layovers, night flight, and
adverse weather.

© Equipment and human factors
variables that include the design,
proper use and adequate mainte-
nance of the cockpit environment
and instruments.

Fortunately, visual fatigue can
be avoided or minimized if crew
members and operators have a
proper knowledge of its prevention
and/or recovery once it is present.

Antunano and Mobhler. Flight
Safety Foundation & Human
Factors & Aviation Medicine
May/June §8. e
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