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Most of us take our eyes for granted. Although there is
little “up-keep”” required, we should be aware that they
are complicated instruments. At extremes of dark and
light they are also sensitive. They must be protected in
harsh glare and assisted to deliver optimum performan
at night. We will be concerned here with night vision a'
ways to get the most out of your eyes when it's dark.

When viewing an object, the lens system of the eye
projects an image upon the optic retina (back of the eye)
much as a camera projects an image on film. The retina
contains light-sensitive elements known as rods and cones.

When light falls on these rods and cones, nerve impulses are
generated and relayed to the brain where they are
integrated and interpreted as visual images.

All parts of the retina are not alike in their reaction to

light. A very small central area, containing only the cone
type of receptor, is responsible for maximum visual acuity

and color discrimination, but it will not operate under low
illumination. This is the focal spot area, the area we read
with and on which we form objects in our direct line of
vision. It gives us so-called central vision, useful only in

daylight.

The remaining peripheral area contains mostly the rod
type of receptor with a few scattered cones. It is capable
of less acute visual reception and only poor color

determination, but it functions under very low
MAJOR ”‘FRED B' w'qrgo”l '/R' illumination. This is the corner-of-your-eye area, the one
”[ADQ”&R’ERS rﬂc /5'6'} most stimulated by something moving into the field of

vision. It gives us the so-called peripheral vision, useful
both night and day.

The human eye is, thus, an eye within an eye. Central.
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ion requires light of 0.001 candlepower intensity or

eater. Moonlight is about this intensity. Hence in light
less intense than moonlight, there is no central vision.
Peripheral vision requires only one-thousandth as great an
intensity; 0.000001 candlepower or more. On a dark
starlight night, you see only with the peripheral area of
your retina. This explains why pilots often complain that
they are able to pick up another aircraft at night only to
have it disappear when they look directly at it. To keep an
object in sight at night, one must learn to look off to the
side at about a ten degree angle.

You can determine which type of vision you're using
by noting whether or not you have color discrimination.
The cones perceive all colors. Rods pick up colors only as
shades of gray. Most of the cones are packed in the central
area of the retina, so that if color can be recognized, you
have central vision; but if everything appears in shades of
gray, you have only peripheral vision. You're “on the
rods."’

Going suddenly from bright light into darkness is a
common experience in modern civilization. This occurs on
entering a movie theater during the day or on leaving a
brightly lighted room at night. In every case, the
sensations are the same. At first, almost nothing can be

seen. After several minutes, dim forms and large outlines

ppear, and as time goes on, more details are perceived.

his increase in sensitivity at low levels of illumination is

called dark adaptation. The central area of the retina

adapts to darkness in about eight minutes, but it is useless

for night vision. The peripheral area of the retina adapts
to darkness in about thirty minutes.

Dark adaptation is an independent process in each eye.
It is slow to develop and quickly lost in light. Aircrew
*members should be so familiar with the location of their
equipment and controls that lights are unnecessary in
making adjustments in flight. If lights are necessary, the
following tips will help protect dark adaptation:

Use as little light as possible.

Use it briefly.

Use red light, if possible.

Keep one eye closed during exposure to light.

Other factors that influence dark adaptation are recent
exposure to sunlight, and diet. Individuals exposed to
intense sunlight for two to five hours later show a definite
decrease in their sensitivity to low light levels, and it may
persist for as long as five hours after exposure. So when
on the beach or outside on a bright clear day, wear your
issue sunglasses — especially if you are scheduled for a
night mission.

Your diet should be laced with an adequate supply of
vitamin A. It is found in vegetables which are green or
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have been green at some stage of their development. This
chemical is fundamental to production of retinal
chemicals which permit the eye to gain it's maximum
sensitivity.

Exposure to reduced oxygen at altitude causes an
increase in the time required for dark adaptation, and a
decrease in ability to see at night. At 12,000 feet, when
breathing atmospheric air without supplementary oxygen,
night vision is only about one-half as good as at sea level.
For this reason, the use of supplemental oxygen from the
ground up is necessary in all tactical flights. ,

Hypoxia resulting from carbon monoxide decreases
night vision. Three cigarettes may cause a carbon
monoxide saturation in the blood of 4 percent, with an
effect on visual sensitivity equal to that of an altitude of
8,000 feet.

Because of the central blind spot (cone area in the
retina) under low illumination, do not look directly at
objects which you wish to see. This does not seem natural
and requires a great deal of practice. Look above, below,
or to one side. The eyes should not be held in a fixed
position, they are more apt to pick up objects if a roving
gaze is used.

Objects are seen only by contrast at night, as evidenced
by the fact that they are lighter or darker than their
surroundings. Contrasts are reduced by fog, haze, and
dirty or scratched windshields or glasses. For this reason,
glasses and windshields must be scrupulously clean for
night operations.

Night vision is extremely important in Tactical Air
Command operational flying. Night vision is quite
different from day vision, and nighttime use of the eyes
is quite different from their daytime use. Mere knowledge
of the principles and physiology above is not sufficient:
practice in the use of the eyes at night is absolutely

essential to efficient night vision. s

For most efficient night vision:
Eat a diet with adequate vitamin A.
Avoid lights and bright cockpit lighting.
Make exposure to light as brief as possible, using as low
intensity as possible.
Keep one eye closed during exposure.
Keep gaze moving.
Wear sunglasses when exposed to bright sunlight.
Keep glasses and windshield clean.
Use supplemental oxygen from the ground up.
Get adequate rest.
Do not smoke.
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THOR-HEADS

potential, but a broad one. Most recorded strikes occurred
in the minus-to-plus 10 Centigrade range. That's a bunch
of altitude for low altitude types, about a 10,000-foot
spread. Most strikes occur around the freezing range,
which corresponds to the charge separation level in
thunderstorms.

Operating airborne radar as an attractor of lightning
strikes is discounted by experts studying the problem.
And the recent history of lightning strikes on TAC birds
supports that position. The majority of TAC's strikes
involved birds without airborne radar, or their equipment
turned off. It's calculated that airborne radar equipment
may attract lightning if the power flux of our most
intense radar beams is increased by a factor of ten. Until
that time, using your airborne radar doesn't increase your
strike odds . . . especially below 20,000 feet.

Also part of your statistical considerations: TAC's
birds have been hit by lightning while above, below,
beside, and inside of clouds; with and without airborne
radar; with and without air traffic control radar assistance.
Most strikes occurred below 20,000 feet and the
under-10,000 altitude caught the biggest share. This
included takeoff, climbout, letdown, and approach phases

DISCHARGE WITHIN +
CLOUD FROM i
NEGATIVE BASE

TO POSITIVE TOP.
SHEET LIGHTNING
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of flight for the high-flying jet set, plus the routine recia_
traffic cruising below ten. "

The awesome power and unpredictable nature
lightning; the limited knowledge available to pilots on
“why'’ lightning strikes; the inability of both ground
controller and airborne radar to pinpoint lightning strike
potential for flight avoidance; the non-specific, area
forecasting of thunderstorm locations; the during-flight
upgrading of a “scattered’’ forecast (up to 45 percent) to
a “numerous’’ (up to 99 percent); these, plus the pressure
of operational requirements add up to a tough decision
for pilots. Cranking the consideration of a lightning-strike
hazard into the planning for hail, severe icing, and
turbulence avoidance adds a new dimension, another
measure of separation to thunderstorm fiying. So far, no
lightning strike beyond 20 miles of a thunderstorm has
been recorded. Quickly, that adds up to a 40-mile
separation between radar returns on your scope in order
to clear all the cumulo-nimbus evils, plus Thor's assorted
lightning shafts (we're ignoring bolts from the blue).

Forty miles is a thunderstorm clearance luxury that’s
often hard to find in a few-to-scattered forecast. Let
alone, the fearful scattered-to-numerous variety. As we
were saying, it's a hard pilot decision.

Maybe you should share it with your friendly ops
officer? Some of them look mean enough to be relatives_
of Thor! =
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Tactical Air Command

Crew! Chiel of the Mondh

Staff Sergeant Lawrence L. Benson of the 4536
Fighter Weapons Squadron, Nellis Air Force Base, Nevada,
has been selected to receive the TAC Crew Chief Safety
Award. Sergeant Benson will receive a letter of
appreciation from the Commander of Tactical Air
Command and an engraved award.

SSgt Benson

Taactical Air Command

N\aintenance l\/\an o:[. tlle A/‘onth

Master Sergeant Harry R. Sullivan of the 15 Tactical
Fighter Wing, MacDill Air Force Base, Florida, has been
selected to receive the TAC Maintenance Man Safety
Award. Sergeant Sullivan will receive a letter of
appreciation from the Commander of Tactical Air
Command and an engraved award.

MSgt Sullivan

Nt
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