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"MISSILL SAFETY ~- THE UNSUNG EFFCRT BIHIND THE SPACE PROGRAM"

Herrieti E. Porch

Anyone who has watched a newsreel of the count-down ané lsunch
ing of a missile hae no doubt been ampzed aé the intricate detalls
end precautions involved. This 1s evidenced by the warning horns,
lights, loudspeakers blaring to clear rersonnel from the area, block-
house ectivity, and the continue checking by the lsunch ccntrol
officer. These are visual indications of a vast sefety rrogram con-
timiously operating behind the scenes to rrotect the missile tesns
and thelr equipment as well se the general rubliec.

During the missile era infency the safety progrem was integrated
intc the Air PF.ree's already existing aggressive flight safety rro
gram. Hovever, as large missiles such as Thor and Atlas became
operationel it was spparent that the flight safety arprosch elcae
woild not be sufficient. In manned aircraft equipment malfunctions
are compensated for by the skill of the riiot. Conseguently the sir-
craft can be landed, reraired, and placed back into service. This
ie not true in missile operatiocns where the malfunction of a2 smell

camponent may destroy esn exvensive missile wehicle.

*hny views expressed in this peper are thoge of the suthor.
They should not be interpreted as reflecti.; the views of the RAND
Corporation or the official opinion or -clicy of eny of 1ls govern-
mental or private research spongors. Parers are reprocuced by The
RARD Corporation 83 a courtesy to members of its stalf.

This veper will appear in the December 1952 irsue of Skylights,
e monthly publicstion of the National Aercsvace Eduestion Council.
It was rrepared fn cooveration with Mr. Frencis R Fowler, Chief,
Information Section, Office of the Deputy Inspector General for
Safety, Norton Air Furce Base, California.
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The whole ides of missile operations is to prepare a weapon for
launch, then let it remain in & ready condition until needed. If it
is ever required to fire, all componente mst work perfectly the
first time in order to accamplish the missiop. Because of this wvide
diffarente in concept betveen aircreft and misailes and the higher
potential exrlosive ylelds contained in miseile and muclear warheads,
it wvas necessary for the Air Force to expand and strengthen its
vhole saccident preverntion program.

A decision was made to consolidste all Air Force safety functicns
under & single jJurisdiction with increased emphasis on missile and
miclear safety. As & result, the Pentagon-level Office of the
Deputy Inspector General for Safety was established with headquarters
first in Washington, D.C., then later at Norton AF8, San Bernardino,
Californiae. Comsended by Major General Perry B. Griffith, this office
ie divided into four mejor directorates responsible for all Air Force
nissile, flight, ground, and nuclear safety programs. These direc-
torates sre complemented by Assistants for Life Sciences, Education
and Training, and Records and Statisties. Colorel George T. Buek,
Director of Missile Safety, is in charge of implementing, guiding,
and monitoring the worldwide missile safety program.

As pointed cut by C.lonel Buck, the missile safety program goes
far deeper than the sirborne missile itself. Keerly 35 per cent of
the operation--and nearly that zmuch of the cost--involves aerosvace
ground equipment (AGE). AGE is all the handling, testing, checking,
and monitoring equipment required to prepsre and launch a missile
vehicle. Because personnel are predominantly working with AGE, the
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pajority of missile accidents originate in this arer.. With the
limited operationsl time, meifynctions and failn. cs must be identi-
fied and rrevented before they occur even once.

&{;issile safety mer must contimially e- % themselves questiones to
identify the problems and deficiencies esscciated with AGE and deci-
sions concerning the best course of corrective action must be mede.
An exsmple of this was a need for more in: .rmation by missile safety
and opersting personnel in field activit:i:s sbout high energy rneu-
matic and fluid systems invclving press.res greater then 5,000 psi.
To search cut the information, personr-’ from the Directorate of
Missile Safety initiasted the estsblisisent of en Alr Force Eteering
Committee and Working Group on Inteprated Pressure Systems and Com-
ponents. Informstion was gatherad, tests conducted, evaluations
made, and a Technicel Order wes published which contained the needed
information. There are meny other exsmples involving cleaning fluids,
valves, electrical relsys, and camy-nents on which effective correc-
tive action was tsken fellowing ide:n. ification of the problem.

The sbove example highlights tl: importance of Culonel Buck's
philosophy end drive to orientate ti« whole missile safety program
bsck to basic design and prevention. ne tiny mistake on the drawing
board-~-or in basic concert plsnning--r.t only rey be extremely costly,
but also disastrous if allowed to pesz unnoticed. Englineering changes
cften require equipment modification, technical dsta revisions, end
retrofit progrems effecting maintenanc- and operation schedules. In
the case of large ICEM's and their com:licated construction schedules,

a2 small change may delay en operationel ready date by weeks. Aan




exarple of this is where a minor breskdown of & tramsporter carrying
a missile to a given site, which tock approximately three hours to
fix, affected the maintenance and operations program of a certain
base for the next eight days.

Sefety, like every other phasse of the missile operation, is &
tean effort. At the blockhouse, which containe the lsunch control
equipment and consoles, the safety man must make a physical inspec-
tion of the building and equipment prior to a leunch. He checks for
the proper functioning of blast doors, escape hatches, and ventila-
tion systems. In case of missile malfunction, these items are very
important to the launch crew. If & missile should blow up on the
rad, personnel must be protected from the blast and ensuing fire.
Escape routes must be carefully checked in advence.

The safety man not only hss to solve present vroblems, but keep
an &ye on the future as well. Safety procedures must be constantly
revised to keep pace with new and stronger metals, changes in fuels,
incressed pressurcs, electronic component improvements, etc. What
vas & safe practice one day may became a hazardous operation the
next day. Take the case of using asphalt to pave the missile launch
sites for example. When liquid oxygen {10X) was introduced as a
rrimary oxidizer, a potential hazard developed. If LOX wera to leak
or be inadvertently spilled on asphalt, it would immediately combine
with the oil and form an extremely explosive gel. This gel is so
"impact sensitive” thet a scufr of a man's shoe might blow off his
leg! Portunately, the hazard was discovered eurly in the missile

progran end very few areas had to be repaved with concrete.
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Cryogenic fuels and oxidizers such as IOX and liquid hydrogen
have created problems because both must be stored and handled &t
unusually low minirum temperstures to prevent "boil-off." 10X, for
example, cannot be permitted to rise above minus 430°F which is Jjust
300 above absolute gero. If it does, 'it will expand from a liquid
to a vapor state, usually with s disastrous explosion.

Another cryogenic fuel, liquid fluorine, is so inlimmmable that
it will ignite or react violently upon caxbination with almost any
substance, even with water or asbestos becausce of the contMs
contained in these normally "fire-proof" substences.

Among the special yroblems confronting the missile safety expert
is the handling of toxic propellants and chexicals. Ligquid propel-
lant fuels end oxidizers are, in general, nighly reactible chemicals
and all of the ingredients for s disaster are present vhen handling
them. Therefore, the missile propeliant handlers mst be provided
with skillfully designed protective equ;;me:rt. Certain missile
operating ectivities present potentisl hazerds that are difficult
to eliminate or adequately safeguard. As an example, in the event

of a nitric acid (mm3, oxidizer) propellant leak the prcpellant
handlers’ lives depend on protective clothing. Raturally, the type
of equipment or protective garments will depend upon the nature of
hazards involved.

What type of protective equipment is commonly used in missile
propellant operations? This equipment includes toxic vapor sensors
(the nose is not reliable), vapor concentration anslyzers, fire

detactors, emergency breathing apparatus, chemical and fire resistant




protective suits, etc. Perhavs ps plece of personnel safety equiv-
ment hae been subject to greater research efforts than the propel-
lant handilers' suits. One can literally state that current protec-
tive suits will save a man's skin. These suits have the following
characteristics: (1) will withstand the corrosive effects of the
most reactive propellants; (2) prevent the penetrating effects of
fuels or oxidizers; (3) are fire retardant; and (4) are reesonsbly
flexible even in the coldest weather.

Bow about comminications once a propellant handler is literally
sealed in a protective suit? A compact twou-way radio is installed
in the suit so he can commnicate with companion missileers. The
cdst of one of these protective suits is equivalent to two white sable
fur coats!

Air Force safety men are learning from past experience and
snticipating what vill be needed in the future. Professional train-
ing for missile safety personnel includes a special elght-week course
at the University of Southern California. The aim is for every mis-
gile unit in the Air Force to have a trained, fully qualified Missile
Safety Officer.

General Griffith, in summing up the safety program, said, "I am
pleased with the Air Furce's integrated spprosch to its safety mis-
sion. Our people are dedicating themselves wholeheartedly in their
labors to save lives, dollars, and machinery. I think the program

has proved to be a dollar saver for the taxpayer, a special boon to

our defense program, and a preserver of our nation's cambat potential.”




