














B-520 MOBILE FLIGHT SIMULATOR FLASHBLINDNESS EXPERIMENT

I. INTRODUCTION

Flashblindness may be defined in a prac-
tical sense as a temporary inability to see in a
given light environment because of brief visual
exposure to a high-intensity light source (1)

Many studies in the past decade have been
made concerning eye protection from flash-
blindness and retinal burn. The problem of
preventing flashblindness or retinal! burn from
the detonation of a nuclear weapon to the
dark-adapted eye of an aircraft pilot has not
been satisfactorily solved (2).

The purpose of this study was to obtain
quantitative performance data on the effect
of flashblindness on aircraft control and to
measure visual recovery time from flashblind-
ness in the B-52D mobile aircraft simulator
(fig. 1). The study was accomplished by using
a high-intensity light source (fig. 2) mounted
before the pilot in the simulator to simulate
light from a nuclear detonation occurring at
some distance in front of the aircraft at night.

FIGURE 1

B-52D mobile aircraft simulator in railroad car.

The subjects (fig. 3) for the experiment
B-52 pilots and copilots of the 11th
Strategic Aerospace Wing, Altus AFB, Okla.

were

This report is a continuation of the flash-
blindness studies related to the C-131/T-29
flight simulator (3), the F-101/F-106 simu'a-
tor (4), the F-4C flight simulator (5), and
the F-106B aircraft (6). The data from this
study are compared with those of previous
studies.

Hill and Chisum (7) have indicated that
a blindfolded pilot would have a minimum of
5 seconds to recover useful vision in order to
prevent disorientation (fig. 4). This time was
obtained during the most complicated maneu-
ver encountered under their experimental con-
ditions in which the pilot was blindfolded.

FIGURE 2

High-intensity light source and subject-monitoring
camera.




There is some doubt, however, that the condi-
tions of being flashblinded and blindfolded have
comparable effects on the pilot’s capability for
aircraft control.

Earlier aircraft simulator flashblindness
studies (3, 4, 5) indicated that flashblindness
recovery time can be reduced from a mean
26 seconds to a mean 10 seconds by floodlight-
ing the aircraft instrument panel with 1,080
lux (100 ft.-c.) of illumination during night-
time conditions; however, instrument-panel
floodlighting was not used in this study.

The earlier aircraft simulator flashblind-
ness studies indicated that approximately 40%
of the flashblinded pilots tested did not accom-
plish the programmed experimental maneuver.
There was no detectable relationship between
recovery time and the number and type of
FIGURE 3 errors in aircraft control in the studies in the
high-performance jet fighter aircraft simulator
as there wag in the study by Alder (3) in the
C-131/T-29 simulator. There has been some
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FIGURE 4

Time that a blindfolded pilot can control aircraft. A. At 180° point of
slow roll. B. Maintained turn. C. Straight and level flight.



evidence that flashblinded pilots can fly a
programmed experimental maneuver in an
actual aircraft without a significant amount of
disorientation (6).

II. APPARATUS

One portable flyaway visual flash-source
kit, like the one used in the previous simulator
experiments (4, 5) (fig. 6), was attached to
the B-52D mobile simulator in October 1966
for the purpose of obtaining data on flashblind-
ness and aircraft control. The kit contained
the following items: 1 Honeywell Strobonar,
model 65-C electronic flash lamp; 1 Kodak In-
stamatic camera and triggering solenoid
(fig. 2); 3 Sylvania sun lamps; 1 Weston il-
luminometer; 1 console panel containing
switches, lights, and wiring; instrument-
connecting cable with proper plugs and sockets;
1 package of assorted attachment brackets;
3 carrying cases; and 1 Automax motion
picture camera, which was added to the kit
for this experiment (fig. 6). The cameras
were used to monitor the subject when the
flash occurred and to record the data after the
flash.

Flight and weapons release in the simulator
may be monitored and controlled on a separate
control panel in the compartment behind the
cockpit (fig. 7). Component parts of the visual
flash-source kit were designed to be quickly
attached to specific areas of the simulator and
controlled from the conscle panel within the
portable case (fig. 5). The size of the case
is 0.42 by 0.27 by 0.76 m. (1614 by 1014 by
30 in.).

The visual flash-source kit was connected
to the weapons release system of the simulator
so that when bombs are salvoed by the pilot
or the simulator operator, the electronic flash
lamp positioned above the aircraft instrument
panel (fig. 2) was triggered to produce the
simulated light from a nuclear weapon some-
where ahead of the aircraft. A time delay
switch allowed 5 seconds to elapse between
the bomb salvo and the light flash. The flash
was not intended to simulate light from the
detonation of the bombs that had just been
released by the pilot or the simulator operator.

The electronic flash lamp was positioned at
a mean distance of 0.508 m. (20 in.) from the

FIGURE 5

Visual flash-source kit.




eyes of the pilot. At the time of the electronic
lamp flash, a sun lamp (fig. 8) also flashed
with a pulse duration of 1 second. This lamp
was positioned outside the front canopy to dif-
fuse the light through the frosted glass that
surrounded the cockpit. It simulated light

produced by reflection from clouds and other

FIGURE 6

Aircraft instrument-monitoring camera.

gaseous particles composing the denser at-
mosphere near the surface of the earth. The
pulse duration and intensity of the electronic
flash lamp were not equal to the pulse duration
and intensity of a nuclear weapon, but did
produce a significant amount of flashblindness
when the subject viewed the light directly. It
would not produce a retinal burn. The simul-
taneous flashing of these two lamps produced
an artificial double-pulse flash. The light
source which was used to simulate the flash
of a nuclear weapon was a Xenon photographic
flash lamp with a reflector 5 em. in diameter.
The total radiant emittance was 0.394 cal./cm.?
on a.c. operation (8).

At the time both lamps flashed, a camera
attached to the electronic flash lamp (fig. 2)
photographed the subject. The camera lens
was 0.508 m. (20 in.) from the pilot’s eyes.
From each p. ‘tograph taken by the camera,
it could be determined whether the subject had
his eyes open and was looking directly into the
electronic flash lamp when the flash occurred.
If he blinked or was not looking directly at
the lamp, data obtained during the exposure
were disregarded. The camera operated auto-
matically since it contained a spring-winding
automatic film transport and was connected to
an electric motor which released the shutter
mechanism when the lights were pulsed.

FIGURE 7

B-52D simulator control panel.

FIGURE 8

Forward sun lamp.























