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Physiological variables, including heart rate and minute ventilation, were
menitored for 3 men and | woman during field trials simulating the emergency
evacuation of Space Launch Complexes (SLC) 4E and 4W at Vandenberg AFB in
Januatry 1980. Rapid evacuation from the highest work level of SLC-4E to a
designated point of safety (tunnel), unencumbered by the wearing of a respiratory
protection device, could be accomplished in about 3 min. Monitored heart rates
for 3 men, calculated at 30-sec intervals, averaged 145 bpm; peak heart rates
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averaging 166 bpm occurred during the last min of the exercise. Ventilatory
requirements for this rate of work, estimated to represent approximately 65% of
the men's aerobic capacity, were estimated to average approximately 51 liters/
min. Subsequent trials repeating the same rapid evacuation while wearing the
currently approved Robertshaw Air Capsule were achieved with considerable diffi-
culty, producing situaticns that could seriously compromise the wearer's safety.
Most obvious hazards imposed by the air capsule included (1) almost total ob-
struction (fogging) of forward and downward vision, (2) the early onset and pro-
gressive severity of dizziness, allegedly the result of hypoxia, (3) the toral
collapsing of the air capsule around the head and face with each inspiration,
and (4) the absence of an anti-suffocation device which would allow entry of
outside air into the air capsule when the air reservoir becomes exhausted. How-
ever, the user is indeed cautioned to walk when wearing the Robertshaw Air Cap-
sule, and there were no major complaints during evacuation from the SLC when it
was used in this manner. Time required to accomplish a walking evacuation aver-
aged 4 min, 19 sec; total air supply to the air capsule averaged about & min,

54 gec for the 5 units tested. It should be noted that although present regula-
tions and directives state that workers should walk, not hurry down the SLC
tower stairway and into the tunnel, such a disciplined evacuation in an emergency
situation may be merely academic.

It was concluded that a reasonably fit adult male rapidly evacuating the SLC
works at a load approximating 657 of his aerobic capacity. Associated with this
level of work is a ventilatory requirement of about 51 liters/min with corres-
ponding peak inspiratory flow rates predicted to average about 180 liters/min.
Under these*Tonditions excessive rebreathing of expired air with the concomitant
onset of hypoxia was clearly evident when wearing the Robertshaw Air Capsule
which delivers air at a rate of 25 liters/min. The Robertshaw Air Capsule is
deemed to be unsuitable as a respiratory protection device during rapid evacua-~
tion of the SLC; its limited air supply (about 5 min} renders it a marginal
device for a walking evacuation which requires about 4 min, 19 sec. The degree
of protection from airborne contaminants provided by the Robertshaw Air Capsule

under work stress conditions simulating both (a) rapid anc (b) walking evacuarion
awaits laboratory testing.
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