
I AIR COLLIS 0 SEA 

o You are flying day, VM . 

Anytowll Approach Control advi es 

that you ha e "Trafftc thre o'clock, 

4 miles southbound. altitude 

unknown." 

You, of course, look off t the 

right. And look. ..and look... but you 

never ee th reported traffic. 

e Again, you're cruising VMC on 

a sunny afternoon, doing your usual 

moute sightseeing. Suddenly, on 

the ground, you se the shadow of 
an airplane rapidly converging on 

your fl ight path. You flash your 

with profe- ional counsellors. 

A recent study by the Federal 

Aviation Ag ncy and the National 

Aeronautics < nd Space Administra­

tion indicated the value of power­

napping. Long range airline pilots 

crossing multiple time zon s were 

studied 0 er a number trips. It was 

found that they accumulated a 

significant sleep deficit, and toward 

the end of long trips their reaction 

time and thinking processes were 

significantly slowed. Microsleeps 

were common, particularly on over­

water legs, but were generally not 

recognized by the pilots. The pilots 

were then allowed to take pre­

planned power naps of 15 to 20 

minutes duration on long leg, and 

scan to the general direction of the 

traffic prepared to take evasive 

acti n. 

When relieved that no evasive 

action is necessary you widen your 

search to locate and perhaps iden­

tify what it was that you may ha e 

just closely missed. But it is already 

behind you and you ne er see it. 

o Another ordinary VMC day. 

This time y u have a companion in 

the cockpit. With a calm voice and 

hand gesture she points in a direc­

tion and says "There's an aircraft at 

the results were compared: perfor­

mance was significantly improved. 

• • .when you are tired,
 
admit it.
 

Conversation, communication 

and discussion all help to keep us 

awake. Too often this simple fact is 

forgotten or disregard d, particu­

larly when there is a significant 

difference in ag and exp rience 

among crew members. Physical 

activities such as contracting and 

relaxing muscles can be helpful. 

Caffeine drinks can be beneficial, 

but should be used in moderation 

eleven o'clock." 

aturally ou look over, but 

just can't find it until your compan­

ion helps by telling you "It's just 

below the horizon, to the right of 
the antenna." 

After locating it you move 

your eye focus to something in the 

cockpit. Just a few seconds later you 

look back to locate the trafftc, but 

again you just can't see it. 

As the trite expression 

goes, "A Midair will min your 

whole day." 

due to possible side effects. Fre­

quent small meals keep up the blood 

sugar I el and relieve fatigue. 

Finally, when you are tir d, 

admit it. Unfortunatel this is quite 

often hard to do since one of the 

insidious symptoms of chronic 

fatigue is a feeling of well-being 

and invincibility. This is where the 

advice of your friends and peers is 

extremely valuable and should be 

heeded. 

This article originally ap­

peared in the 3/94 issue of Vortex 

and is reprinted with permission 
from Transport Canada. ,_ 



COLLISIONS 

DEHAVILLAND DHC-6 
and BELL 206B 

On June 18, 1986, at 
0855 mountain standard 
time a DHC-6 Twin 
Otter took offfrom 
runway 2/ 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 
offfrom 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 of6, 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 5-62 and 
BELL 47 

At approximately 1015 
EST on 17 January, 1979, 
Coast Guard 1376, a 
Sikorsky HH-52A (5-62) 
collided with a Bell 
47G2, while in flight at 
an approximate position 
200 yards south of run­
way 9C over runway 18L 
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 
clearedfor takeoffand 
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 wa ' on 
his second solo training 
flight. The Bell 47G2 was 
obsen ed 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. The re is no 
evidence offire on the 
Bell wreckage. The Coast 
Guard helicopter was 
nearly con umed by post­
impact fire. 

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

The ASA Aviation Safety 

Reporting Sy tern (ASRS) has 
thousand 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 becom complacent, 
and to deny the potential of being 
involved in a midair collision. That 

is, until on happen or nearly 
happen to you. Few have lived to 
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Gazelle . Bonanza Collide

It 'was tota/~v unexpected. The jolt IJelt in the 
controls and the ahframe wa accompanied by a loud 
"Ballg" as the main rotors tore through the tail oj 
the Bonanza. The Bonanza crashed out ojcontrol 

Jatal~v iJ~illring each of its fl.va occupants. We were 
able to make an uneventfitI landing, and neither Jake 

nor! u Wined any iI/jury. 
It was a rOlltine day, VMC jlight, with visibility 

perhapsfive miles in ha:ce, We were on a short hop 

p'om Pearland to HOl/ston }{, bby arew miles to the 
• north.! wOllldRv thi leg and Jake would suffer 

being in the leji seat where the controls had been 
previously removed. 

We alled Approach Control ojfPearland and 

~ ere quick(v shifted to tOlverJrequenc . We were told 

to continue on the common helicopter arril'al path 
landing to the northeast corner orthelield, report 

one mile south 

Lots oJtower radio transmissions with the many 
aircraft ill the vicinity. The transmis ion were 110n­

top. Nearing a mile sOllth orthe jield I was con el7­
trating on getting a break in the radio transmissions 
so I could make my report. ! was not paying particu­

lar attenti n to the" ub tance oJthe radio calls ji'om 
the other aircraft in rhe pattern. Had I done so I 

might have noted that tower had cleared the Bonanza 

for right traffic landing to the northeast. 
The only clle I got that told me what had hap­

pened was the shadow a/something (an airpl tie?) 

that/lashed over simultaneously "with the impact. 
llowered the collective. There was no questi J1 

that Twas going to land il1l/1'Iediatel '. The aircraft 
had severe vertical Vibrations. and there was a lot 0/ 
noise with the wind rushing through the cabin. (The 

entire airframe had l\~istedfrol1l the impact. causing 
each a/thefour doors to pring open, with the right 

cabin door peeling back in the slipstream against the • 
fuselage. In the descent Jake had thought the prob­
lem was caused by the right cabin door coming oJl 
alld going through the main rotor blades.) But there 
was no loss {engine power and no loss oj'aircrajt 

control. With the exception 0/the vibration and 

noise it flew properly. 
Neither ofus saw the ailplane before or after 

impact. There i some evidence that the ai/plane 

pilot a v us just prior to impact and began un 

evasive action. 
The Gazelle cod7]it offers a goodfield oj 

vision, and neither Jake nor! were unusually occu­
pied with anything in the cockpit. We were two 
experienced pilots doing something we had done 
before many times - including all approach and 

landing at Hobby. 

Clearly thi accident could have been avoided if 
s meone in either aircraft had seen the other. 

No one did. 
This actual incident occurred in October, 1975 to 

B. Thorn and J. Hart. 

tell their stories. The chance of 

surviving such an occurrenc is 

slim. Since there is seldom a cure 

for a midair collision, the only 

alternative is prevention. 

Evaluate your personal habits of 
looking for traffic. 

•	 What do you indeed look 
for, and how? 

•	 How much "head-down" 
tim do you spend 
programming systems, 
checking charts/pubs, etc.? 

•	 Pay attention to the simple thing. 

•	 Clean your windshield and 
eyegla s lenses. 

•	 Brief your passengers on how 
you want them to help you to 
find and advise you oftraffic. 

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

•	 Don't be bashful to use the 
air traffic control system to 
provide traffic sep ration. 

•	 Tune in, monitor, and 
annOWlce your presence in 
the vicinity of non-towered 
airports. 

•	 Acquaint yoursel with and 
use the patterns, altitudes, 
and frequencies of the 
published or commonly 
used helicopter traffic 
pattern in your local area. 

•	 Remember, our kies are 
crowded with aircraft, and it is 
predicted to get worse. It i 
your responsibility to 
see and be seen. , _ 



VISUA ATIGUE Reduces Pilot Performa ce
 
Unimpaired ision is essential t 

safe flight, and visual fatigue i 

a common experience among pilots. 

Physiological fatigue decreases the 

capacity of an organism to functi n 

nonnally. Excessi e optical stimula­

tion or prolonged visual exertion 

will produce fatigue of the ey sand 

the muscles that move them. 

The tenn "visual fatigue" 

refer to the inabili ty of th visual 

sy tem to maintain effective and/or 

efficient functi ning. 

Over-use and General 
Fatigue Cause Problems 

Visual fatigue can accompany 

an overall statc of fatigue or it can 

re ult from over-use of the visual 

sy tern. Individuals, of course, vary 

in respect to the patterns of their 

visual fatigue. 

Sustained visual monitoring 

can, of it elf, cause fatigue, as can 

highly demanding vi. Hal tasks. 

Certain flight operations 

demand high levels of visual 

workload, in luding extensi e 

visual searche over water, night­

vision goggle operations, long 

durati n flights flights during bad 

weather, night flights, and flights 

into the un 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 monit ring. 

Internal and External 
Factors Contribute 

There are several s If impos d 

stressors that can increa e individual 

susccptibility 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 ffects), tobacco (includ­

ing withdrawal), and an inadequate 

diet (deficient in vitamin A). 

Equipm nt and human factor 

aspects that may cause in-flight 

visual fatigue include windscre n 

crazing, improper illumination of 

the cockpit or instruments, presence 

of exce sive light contrast, glass 

reflections, cratch d or dilty 

instrumentation, inadequat cockpit 

en ironmental control (temperature 

and humidity extremes), cockpit red 

lighting, and inappropriate sun­

glasses and/or inappropriately 

orrect d prescription glasses. (Note 

that some polarized eyeglasses are 

incompatible with lectric wind­

shield h at due to the alternating 

electric curr nt applied to the 

windshield. In addition, it has been 

repolted that use of certain CRT 

[cathode-ray tube] displays can 

induce isual fatigue due to elec­

tive adaption induccd by the fre­

quency component [2 to 6 cycles 

per degree] of these display - the 

r suit is that the control of visual 

acc mmodation is lost, and viewers 

experience blulTed vision and 

focusing difficulties.) 

Symptoms Vary 
Vi ual fatigue symptoms 

include burning, scratchy, dry, "red" 

eyes; and ocular motor impairment. 

The cratchy sensation is that of 

"sand in the eyes." Excessive tearing, 

blulTed vision, double images, 

"heav " eyelids, heada he, and 

overall isual discomfort are also 

symptoms conm10n 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 

movem nts, eye blinking, and 

pupillary re ponse (constriction and 

dilation). 

Operational Implications 
May Be Subtle 

The most important con ­

quence of visual fatigue of relevance 

to pilots is the possible inadequate 

perception and/or interpretation of 

in-flight isual infonnation required 

to safely operate th aircraft. It i 

well recognized that one of the main 

ta k of aircrews is to perform 

continuous "visual monitoring." 

Therefore pit t must be aware of 

the variou a pect in olved in 

visual fatigue in order that it can be 

prevented. 

Since the symptom resulting: 

from visual fatigue produce discom­

fort, he consequences can be 

impaired perfonnanc . 

Ocular motor impainnent 

resulting from visual fatigue generally 

leads to a significant decrease in eye­

tracking p rf01111ance. Accomm da­

tion of the lens of the ye can be 

impaired due to visual fatigue. 

Impaired visual accommodation 

cau e the ye to overshoot or 

undersh at the target. Impaired 

accommodation affects a person's 

ability to quickly change focus from 

the in trument panel to the documen­

tation (charts pproach plates, etc.) 

and vic versa; as well as from the 

inside of the aircraft to the outside. 

Prevent It Rather 
Than Treat It 

The ideal solution t the 
Continued on page 8 



VISUAL FATIGUE 
Continued from page 6 

probl m i prevention. In order to 

liminate some of the factor on­

tributing to isual fatigue, it is 

important 0 make sure that any 

refractive error or any eye di ea 

corrected. The use of adequate 

correctiv lenses and proper sun­

gJas es is es ential. It i also re om­

mended that lenses be maintained 

free of scratches and kept clean. The 

avoidance of self-imposed stressors 

(alcohol, tobacco, various dmgs and 

sleep 10 ,for example) i an impor­

tant preventive measure. 

Scheduling may allow individu­

al who perfOIm moderate to high 

visual workloads to control visual 

fatigue by taking periodic "breaks." 

The u e 0 variou non-pre cription 

soothing eye-drops may help to 

reduce certain ymptoms. 

During flight th level ofthe 

illumination ofthe cockpit and the 

instrument panel should enable the crew 

to read any information with comfort. 

It i important to obtain at least 

seven hours of leep prior to highly 

loaded visual work. If visual fatigue 

occurs in flight visual strain can be 

reduced and the eye re ted by 

varying the viewing di tance every 

few seconds or minutes. 

Variables Gang Up To 
Impair Vision 

Visual fatigue is a potentially 

hazardous condition affecting a pilot's 

perfom1ance, since canning for 

potential conflicting air traffic is 

lowed as i. instmrn nt scanning. 

Visual fatigue may result from the 

interaction of multiple factors: 

o Individual factors such as fatigue 

tolerance, eye-system fitness, and 

self-imposed stressors. 

e Operational variables that 

include work-rest schedules, 

multiple takeoff: and landings, 

short layov rs, night flight, and 

adver e weather. 

e Equipm nt and human factors 

variabl s that include the design, 

proper u e and adequate mainte­

nance of the cockpit environm nt 

and instruments. 

Fortunately, visual fatigue can 

b avoided or minimized if crew 

members and op rators have a 

proper knowledge of it prevention 

and/or recovery once it is present. 

Antunano and Mohler. Flight 

afety Foundation & Human 

Factors & Aviation Medicine 

May/June 88. , 
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