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Canadian NSO
Course

Below is a picture of the first class of the Cana-
dian Nuclear Safety Officers Course held at the Cen-

tral Officers School. Centralia, Ontario, 2 May

TRAINING NEWS

1966, As the Canadian Forces Nuclear Safety Bul-
letin for 31 May 1966 went to press the second NSO
course for 14 officers was in progress. Armament,
security, and aircrew specialties are represented. Thus
many units will soon have additional NSO-trained
personne] 1o assist in maintaining the high standard
of Nuclear Safety established to date in the Canadian
Forces.
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Keee: F/L W. D, jahwwton: F/L C. R, Bartley: Capt A. M. lo-
m mwssm.m FiO J. F. Lablanc.
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Are you aware of
procedural changes
in use since pub-
lication of the
revised AFR 127472

Test

on

Revised AFR 127¢=-4

{(The new AFR 1274, dated 1 July 1966, has been
published and distributed to the field. Although
changes from the previous AFR 1274, as amended,
are minor, il behooves all personnel concerned o
read the revised regulation. This test highlights some
important areas and may provide an answer lo ques-
tions or ervors that appear in some AID reporis.
Test answers appear on this page —FEd.)

1. AFR 127-4 requires submission of a “Bent Spear”
report in one of the following instances:

a. When a nuclear weapon requires orgamuuon
al repair or replacement from spares to return the
weapon to an operational status,

b. When damage, malfunction, failure or proced-
ural error affecting a nuclear weapon requires re-
turn of a shape component to the AEC (or its
contractor) .

c. When a complete nuclear weapon, warhead
section, or a warhead requircs return to the AEC
(or its contractor) for repair or recertification.

d. Any condition affecting nuclear safety which is
considered reportable by a commander.

2. Formal report of investigation is required for each
nuclear:

a. Accident, incident, or safety deficiency

b. Accident or incident

c. Safety deficiency

d. Accident. (The nuclear incident formal report

of investigation has been waived by DNS message,
AFINSE 00956, 6 Dec. 1965.)
3. The combined TO 00-35D-5¢ EUR/AFR 1274 re-
port may be submitted when an event occurs that
would normally require reporting of both the EUR
condition and a:

a. Dull Sword

b. Bent Spear

¢. Broken Arrow

d. Dull Sword caused by a personne! error
4. Which of the following is correct:

a. Nuclear incident reports are addressed to CSAF
(for AFI1S).

b. Nuclear safety deficiency reports are addressed
to CSAF (for AFSSS-AE).

¢. Nuclear accident reports are addressed to CSAF
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(for AFSSS-AE).

d. Nuclear acddent or incident reports are ad-
dressed to CSAF (for AFIIS, AFSSS-G).

5. The delivery system prime air materiel area can
be obuined by reference to:

a. TO 00-35D-54

b. AFR 1274

¢. TO 00-5-]

d. TO 00-25-115
6. AFR 1274 lists certain events not reportable ex-
cept when the commander considers nuclear safety
is affected. Which of the following does qualify as a
reportabie event:

a. Non-nuclear weapon component shipment re-
ceived in a2 damaged or otherwise unsatisfactory con-
dition and the defect is detected before the item is
attached to a nuclear component.

b. Nuclear weapons associated equipment defects
which are detected during normal inspections and
before the item is attached to a nuclear component.

¢. Non-nuclear weapon component defect detected
during initial inspection and before the item is
attached 1o a nuciear component,

d. Nuclear weapon component shipment received
in a damaged or otherwise unsatisfactory condition.
7. Exposure of a2 weapon/warhead to unusual or
severe environment (e.g., flood, earthquake, light:
ning) which does not result in weapon/warhead
damage or test failure requiring rejection and AEC
repair is reportable as a:

1. Broken Armrow

"b. Bent Spear

¢. Dull Sword

d. Cracked Lance
8. Radicactive contamination of sufficent magnitude
to adversely affect the civilian or military community
is properly reported as a:

a. Broken Arrow

b. Bent Spear

¢. Dull Sword

d. Cracked Lance

ANSWERS TO

AFR 127-4 TEST
l.¢c;2.d:8.a:4.d;5.d4;6.d; 7. c; 8. a.

1)
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Dear Sir:

We were pieased to read “"How to Feei Secure About
Your Security” by Cof Jimmy J. Jumper, in the Command
Line section of Volume 50 of your Nuclear Safety magazine.
In particular that part of the article which emphasized the
fundamental importance of “people.” sirikes at the heasrt of &
sound base security program.  For no marter how effective
snd sophisticated the inirysion deteclion system, security
lighting, fencing, sentry dogs, etc., these are only supple-
mental 1o the security force, Whether such devices sre »
primary means of “detecting and atarming” or an assist to
seniries, the ultimate “response’” to security incidents comes
from people. Obviously, if the psople are asleep at the
switch or fail 10 respond, the whole system fails.

There are a couple of fine but basic points in Colonel
Jumper's articie which probably would occur only to people
totally immersed in this business of physical security on &
day-to-day besis and therefore particularly sensitive to them.
First the words” . in peacetime, the security foliks train
for their wartime job .. ..” While true, we feel they leave 8
lot unsaid regarding the philosophy which we want our se-
curity forces 1o employ especiaily in the safeguarding of
nuclear weapens and nuclear weapon systemns, Because the
USAF anaiysis of the clandestine threat associated with gen-
eral war is that of & coordinated broad scale sabotage sttack
sgainst initial phase USAF forces we inevitably are faced with
the proposition that we are 8t all times 8t “war” with the
potential sabeteurs. That is, in relstion to preventing sobo-
teurs from achieving entry 10 alert sircraft areas or sccess 1o
nuclear weaspons, our system must be constantly effective,
perhaps even more 30 in 8 s0-called “peacetime” environ-
ment,

The article scores well on that point when it calls for
" .. a sound and aggressive system in effect 24 hours &
dey, 365 days & year”

Second, ot the risk of belaboring a point on which many
words have been writlen in your magazine and spoken ot
several Satety Seminars the . . . entforcement of the "Two-
Man Concept’ in critical areas . . . ." while & part of the se-
curity man’s job is only incidental 1o his presence in criticsl
aress. As the accompanying cartoon heading the article s8ys
so well, security controls at entry points do provide an initial
enforcement of the Two.-Man Concept  Inside these asreas,
the real effectivensss of the Two-Man Concept is almost to-
taliy dependent on the technical personnel for whom the

concep! was designed originally, We hope cur comments wil!
be taken in the spirit with which we offer them. Our thanks
sgain to Colonel Jumper for a comprehensive and interesting
srticle on nuclear security/safety.

Eugene E. Brown

Hq, USAF {AFISL)

Washington DC

M. Srown:
We sincorely apprecizie your kind wends and fesl sure
Jumper doss tes,

Dear Sir:

| made this table using the Decision logic Table Tech-
nique as outlined in AFP 5-1-1, | am using it in my Nuclear
Education Program to show the Airman Dispatcher at Base
Operstions or the Munitions Specielist on the line exactiy
what each of these mishaps sre snd with this information he
can respond correctly if the need ever arises. In other words,
the decision has already been made for him., Thus, in an
smergency he need not try to plow through AFR 127.4,
changes A and B, and USAFE Suppiements 1o determine what
1o call what has just happened.

| liked this table so well | thought you might want 1o
see 1 copy.
Capt Charles W. Ross, IV

. Nuciesr Sefety Officer

7030th Combat Support Wing
APO New York 09012

previde persennel with

information frem AFR 117-4~ hﬂm 70 ©0-35D-54
requirement for a m defidency UR)
an event sccurs that s properly repertable beth o
word and 3 an FUR, the snizatien -u submit »
bined repert in sccordance pau.ra .mm of
1274 has besn ve 1 July

hmb-dhou Ymublohnbnn
% remind personne! of TO 00-35D.54 requirements.
nnhcﬂinﬁb msve of
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From MAC: "
I‘:

Yyt

THE FIRST STEP
(The new MAC Chief of Safety, Col Henry J. Bierbaum, has the following to say asbout

salety.—Ed)

Some acts, they say in showbiz, are hard to follow. As the new MAC Chief of Safery, 1
find mvself staring at the rapidly disappearing footprints of ex-Chief, Col Perry V. Collins,

and a brand new MAC record low major aircraft accident raie of 0.76 for 1965.

Topping

either one will take max power all the way, and then some.
As the first step along this hazardous road I had to ask myself, “Just what is the safety

role:
quired:”

Where does it fif into our currently accelerated operations?

Are new concepts re-

Looking for the answers led me 1o the work done by my able predecessors. Through long
and hard experience they have proven a number of safety principles which provide a firm

foundation for an effective accident-prevention effort.

Always remember, they cautioned,

that safety is never an end in itself. The goal is ajways to get the mission accomplished in

the most effective manner possible, It's a safety job
to find ways and means of doing this.

First and foremost, then, we need to know what
the problems are. And that's where you come in. As
an aircrew member, mainienance or support troop
you are the ane who is closest o our daily operations.
You fly the aircralt, maintain it, load and unload i,
fill it with fuel and oil, operate the various systems
and do all the myriad other things MAC has to do
every day. Jf there are any hazards involved in these
jobs you should be the first to know.

Your [irst safety responsibility, regardless of who
or where vou are, is  do your job professionally,
and that means safely. Your second is to report any
hazards vou find promptly and accurately. whether
vou can fix them or not. The efiectiveness of an
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elaborate system of hazard detection and correction
rests upon your conscientious discharge of this re.
sponsibility. This system requires your active coop-
eration around the clock.

It may be helpful 1o remember these obligations
as three Rs: Recognize, Report, and Review,

Recognize that any procedure, any piece of equip-
ment, can contain the seeds of an accident. Leam to
look for the danger signals of minor or repeated er-
rors, mistakes and injuries. Sooner or later, if not
corected, they can result in serious accidents.

Report each and every hazard by one of the ap-
proved methods: Operational Hazard Report, Inci-
dent Report, Emergency Unsatisfactory Report or
Aircraft Commander's Trip Report. Do this as
promptly as you can, as accurately as you know how

'
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and as thoroughly as time permits.
that corrective action may originate with people thou.
sands of miles away whose sole knowledge of the
hazard must come from your report. Adequate pre-
ventive action will often depend on th~ formation
you supply.

Review all completed corrective act.
thev are doing the job. If nol, report ag
as necessary, to insure that the problem is ¢
sojved.

We've got our work cut oul for us in the me..
ahead. It will take, as before, a dedicated team efio:.
to reach our goals. I'm proud to be a part of the great
MAC team. I'm sure vou are, too!

ENROUTE SECURITY FOR
HAZARDOUS CARGO MISSIONS
Recent Nuclear Safety surveys have indicated a

need for more emphasis and attention by all person-
nel in the vital area of SECURITY. At enroute stops,
MAC crew members are experiencing lack of coordi-
nation and support in . providing necessary guards
and sometimes a lack of understanding on the part of
the guards of their responsibilities concerning admit.
tance to “nolone zones,” entry points, access lists,
etc. This lack of support has been experienced n
both MAC and non-MAC bases. We will be the !

to reiterate that NSOs are not responsible for p.oid-
ing security for nuclear cargo missions. However,
security is an integral part of the Nuclear Safety Pro-
gram. The NSO must work closelv with security per-
sonnel to insure complete effectiveness of the overall
program. A good way 1o determine if our nuclear
missions are geuing the right kind of support is to
monitor the arrival of a mision at your base. If
you observe discrepancies or have questions about
procedure, discuss the situation with the responsible
people. If corrective action is warranted, get it
started and then follow up 1o insure completeness.
Often times, an informal visit or observation such as
this can clear up serious misunderstandings and make
the whole job a lot easier for all concerned.

DEVELOPMENT ENGINEERING
INSPECTION
FOR C-141 MINUTEMAN LOADING

On 6 and 7 December 1965 a Development Engi-
neering Inspection (DET) was held at the Lockheed

Keep in mind

loading /offlcading and airlift of the Minuteman
missile on the C-J41A. Representatives of the follow-
ing commands/agencies were presept: MAC, SAC, |
AFLC, ATC, ASD, BSD, OOAMA, WRAMA, DIG /1S
USAF, and Boeing Aircraft Co. The DEI included
a complete transfer of @ Minuteman Missile Shipping
and Storage Conainer Ballistic Missile (SSCBM,

-weighing 85,749 pounds from the Ballistic Missile

‘ailer (BMT) o the aircraft. The inspection in-
~d that the Minuteman SSCBM and the C-141
~1patible and that airlift is practical and feas-
er careful jacking of the aircraft, and align-
i jacking of the BMT, the SSCBM was rolled
ontg aircraft and secured without difficulty in
approximately 45 minutes. Tie down is accomplished
by 24 de-down bolts which are torqued to a specific
value. It was obvious that precise alignment and
leveling of the BMT and the aircraft are absolutely
necessary to avoid difficulties during actual transfer
from the BMT to the aircraft. The SSCBM rolled
onto the aircraft easily using the BMT hydraulic
winch. Inside clearances permit unobstructed walk-
ways on both sides of the SSCBM; vertical clearance is
limited to approximately 2 to 3 inches. Vertical
clearance presented no problem during the entire
loading. Inspection team members recommended
many changes to the Dash 9 loading procedures and
four minor changes to the jacking equipment. Lock-
heed will modify 32 production aircraft 1o accommo-
date the Minuteman.

From ATC:

CHANGES IN NSO COURSE STAFF

There has been a complete changeover in the
stafl of the Nuclear Safety Officer Course at Lowry
AFB, In March Capt Ronald E. Christensen was
assigned as instructor supervisor of the course vice
Capt Paul F. Dudley, who was reassigned to Italy.

Officer instructors assigned are Ist Lt William A.
Begalke, Jr, and Ist Lt Alan L. Behall. The NCO

Georgia Cc  Marietta, Georgia, to review the proce. instructors assigned are $Sg1 Gary C. Siout and S$Sgt
dures and equipment developed by Lockheed for the Harold J. Alberti. '
21
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From AFLC:

A TECHNICAL ORDER
IS AN ORDER

In the Air Force an order is an order regardless
of whether the order relates to combat operations,
dailv routine, or technical matters.

A technical order (TQ) is a military order and,
like anv other MILITARY ORDER, must be carried
out completely. Accidents 'incidents involving ex-
plosives, whether on aircraft or on the ground, are
often due to failure to stricily observe each and
every requirement in the pertinent TQ. Negligence
of this sort not only endangers the lives of others and
impairs. or prevents mission accomplishment, but 1
also a grave breach of discipline.

Disregard of TOs is not widespread throughou:
the Air Force, but when such disregard has occurred.
it has led to operational failures and even to serious
accidents resulting in large losses in life, property,
equipment, and capability. After the damage is done,
the problem is not merely one of repairing. replacing,
or of finding and taking proper action against the
guilty persons, but of assuring that such accidents/
incidents will not recur. In short, every necessary step
must be taken to enforce strict compliance with TOs.

There is no readv answer as to why some persons
change or disregard actions specified in a TO. This
is a true breach of discipline. Results speak for them.
selves. Intentional non-compliance with TOs makes
no sense at all.

Perhaps some do not undersiand that a TO is an
unequivocal military order and not a guide which
may be [ollowed at their discretion. Others may ex-
cuse themselves by stating they found a mistake in it
or that they found a better way of doing things or
that conditions arose which were not clearly covered
in the TO. None of these excuses is sufficient reason
to violate the first demand of discipline—to follow
orders unti! rescinded or modified by proper
authority.

Like anything else, TOs are not infallible. The
people who prepare these orders are usually experts
in their respective fields and arrive at the specific
requirements only after thorough study and coordina-
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tion with all concerned. Nevertheless, experience may
necessitate revisions or unforseen problems may call
for deletions and additions or changes in techniques
may require appropriate changes in the applicable
TOs. You don't have to live with a TO that needs a
change. There are adequate procedures for recom.
mending and wmaking such changes. Meanwhile,
unless permission for a change has been granted,
existing TOs must be complied with under any and
all circumstances. In an emergency when there is no
time to process a recommendation through normal
channels, use the telephone or telegraph through
command channels.

The need for complying with TOs must be fullv
understood. The problem of noncompliance will
disappear once everyone understands that a TO is a
military order which brooks no violation by anyone
for any reason.

(Harry D. Mytinger, OOAMA /OOYSSS)

From ADC:

WHAT KIND OF A SUPERVISOR
ARE YOU?

Here's a small quiz we borrowed from the Ent
AFB weekly newspaper which we {igured was worthy
of a htle cerebration by folks in our line of work.

® As a supervisor, are you the first person to
whom one of your men might turn in case of trouble?

® When praising your men, do you praise only

_ when praise is due and not to flatter?

® Do you express sympathy and honest interest
in a man’'s cause even though you might disagree with
him?

® Do vou talk down to vour men when giving an
order—do you say “Get going™ instead of “Let’s go?”

® Do you club and coax or lead and coach?

® As a supervisor, do you [eel that your men serve
you, or their country?

® Do you auiempt to keep your men informed of
the future when at all possible?

All the above queries were sulfixed with Zero
Defects, but we take the view that they may be equally
well applied 1o any and all managerial situations.

TONUTTICIAL Eg! ONLY
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From TAC:

SAFETY SURVEY...OR INSPECTION

LT COL PAUL L. SMITH
CHIEF. SAFETY BURVEY DIVISION
HQ TAC

One of the toughest jobs we have in the survey
business is to get people to talk over their problems
with us. The general reaction is, “Why tell you what's
wrong and then be written up for itV Go find it
yoursel{!"”

Well, Survevors, I'm afraid we brought it on our-
selves. For vears we've been saving, “We're here to
help vou,” and then we turn in survey reports
crammed with tiny little nitpick items that require
answers through command channels. No wonder the
doors close in our faces, No commander likes to air
his soiled Jaundry all the way up the line when he
can lake local action to correct the deficiency. In
addition, division, numbered air force, and major air
command staffs are forced to wade through a host
of minor discrepancies and corrective actions when
they should be concerned with only the really -per-
tinent items. As a result the accident prevention effort
is degraded in the field and at the headquarters.

How does a survey differ from an inspection?
Well, first let's look at the purpose of an accident
prevention survey. lt is 1o identify unsafe conditions
or trends which, if unchecked, will probably result
in accidental loss of men or equipment. When a
survey team identifies unsafe conditions it must
provide sound recommendations to correct the de-
ficiencies. Our purpose is not just to say, "It isn’t
safe, so you've got to stop it.”" Here we safety officers
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" erodes either,

must remember that the nature of TAC's mission
requires us to accept some risks in the operation. We
do, however, have a responsibility 1o keep those risks
as low as possible without restricting the mission.
For example, a base we visited last year had a
construction project that made it necessary to tem-
porarily relocate the hot brake area. Inadequate study

. went into the selection of the new location and it

was placed directly in front of the regular hot gun
area. When the first pilot with hot .brakes taxied
to the new arca, he found a four-ship formation . . .
dearming! The guy with the hot brakes was rightfully
a little disturbed.

Another base had hot guns swinging through the
commander's office, the hospital, and the flight line
mazintenance buildings . . . not once, but twice on the
way to the secondary runway, A little work with the
local safety officers got both of these situations
changed. The mission wasn't restricted; instead it
was accomplished a lot more safely.

We on the survey team pick up many ideas while
covering the circuit each year. We see a lot of thing:
that apply to other units, and we try to pass on
worthwhile ideas and innovations. Exchange of in.
formation is one of the most valuable by-products of
a safety survey and will serve as an effective accident
prevention tool. We believe in sharing the wealth.

QOur team members have two advantages when
they arrive at a base. First, their business is accident
prevention, and 100 per cent of their effort is directed
toward that goal. They are exposed 1o the countless
problems of each base visited and see how problems
have been handled by other units. Secondly, they
aren’t surrounded by the workaday details that
plague the local troops. They often can see the forest
better because the trees aren’t in the wav.

Properly administered, the safety survey is an
effective management tool for the unit commander.
The two basic resources of a military manager are
personnel and equipment. Whenever an accident
part of the unit's potential is lost.
If the survey effort can find just one beuer mouse-
trap at each base to pass on to other units, the com-
mand effectiveness will be greatly improved. It will
help us reach this goal if people in the field will
discuss their safety problems with the team. The sur-
vey team in turn must move away from the position
of inspectors and provide objective efforts (sic)
help commanders eliminate accident cause factors.
If we are to attain the reduced accident rates we hope
for in 1966, we must develop and honor a mutual
confidence. Then perhaps the second half of the
joke, “We're glad 10 have you,” will become a reality.




From PACAF:

TIGER IN THE BUSH

“It was the biggest sabre-tooth tiger'l ever saw,”
said Oog. the caveman. “He sure came close to getting
me this time!"” '

“How big 2 tiger was he?” asked Oona, his wife,
putting more boiled leaves on Qog's scratched back.

“Here—I'll show you,” the wounded man said.
He picked up a charred stick and using it as a pencil
he drew on the smooth wall of the cave a crude pic-
ture of the animal that had attacked him. “See?
That's what he looked like!" he said.

“Wow! What a beast!” exclaimed Oog's wife. “But
how come you weren’t being more careful? You know
this place is just lousy with tigers—how come you
didn’t see this one until he jumped you?”

“Because he was hiding behind that big tree down
by the pool—that's how come I didn't see him!" said
Oog. clouting her across the ear. “How come you ask
so many stupid questions, anyhow?"

Oona whimpered a while, and held some of the
boiled-leai poultice to her bruised ear before reply-
ing, “I just thought that since you drew a picture of
the tiger you could draw a picture of some trees and
things around him to show how he was hiding, and
then we could get the rest of the tribe in here for 2
meeting, and you could show them the picture ,and
then when any of them go down to the pool they'll
be careful and look behind the trees to make sure
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there isn't a tiger hiding there, and then maybe no-
body else will get clawed up like you did, Oog.”

Qog clouted her on the ear again, spattering boiled
leaves all over the cave. “You dopey dame!” he
roared. “What good is it going to do to draw pictures
and have meetings and tell people 10 be more care-
ful? Do you think that drawings and meetings will
change that tiger into a pretty little pussy-cat? What
does he care what we say about him? What we've got
to do is get a few of our best men and sharpen up our
snears and go down there and eliminate that blank.
etv-blank before he eats us all!”

Oog strode angrily back and forth, glaring at his
wife and muttering to himself. “Meetings!” he snort.
ed. “Reports!” “Warnings!” he snorted. “Be more
careful! It's getting so half the idiots in this tribe
think that when you've got a tiger on the loose you
don’t have to do anything but talk about him for a
while and he’ll go away. I'll tell you something,
Oona,” he said. “H we don’t nart drawing less pic-
tures and killing more tigers we're going to have a
real nice art gallery in here, but we're going to be
fresh out of people!”

He sat down heavily, “1 guess 1 shouldn’t have
clouted you, babe,” he s2id. "Warning people is all
right, as far as it goes. It's a good idea. But killing
the tiger is a better one——and don't you ever forget
i

SEEN ANY TIGERS LATELY?
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(Col Hubert W. Gainer, Commander of the 498th Tactical Missile Group,

has the following to say about “cause and effect” with vegard to safety—Ed)

Newton's laws of action and reaction were essential in the growth of our

aerospace capabilities and missile development. Without these tenets we would

still be earthbound creatures without the tremendous aerospace posture enjoyed
today.

Not a law per s¢ but equally important is the axiom of “cause and effect.”
This rule is applied in evem aspect of our daily lives, either consciously or sub-
consciously. The deg- ' ~ determines how well we succeed, or how
badiy we fail, to accor.. -»e of each objective.

Since the human elemc, ral factor in each weapon system, it
is incumbent upon each commandel, s.... officer, and supervisor to fully eval-
uate all actions to insure that treatment of the “cause™ will achieve the desired
affect. Conscious attention to this axiom prior to and during all operations is
mandatory if we are to provide a high degree of safety to our personnel and
equipment resources for without these resources our mission, our country, and

our very lives are in jeopardy.

From USAFE:

MISSION 70 REPORT

(Col. Edward D. Leahy, Director of Safety, Hq
USAFE, made the following Mission 70 report in the
April issue of “Airscoop.”—Ed.)

Now, into the second year of Mission Safety 70,
a look at the record shows that we are progressing
in the direction established by President Johnson.
Last year, in this magazine, we reported the presi-
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dential safety policy: “The toll of injuries and the
cost of accidents must be reduced again and again.”

Mission 70 calls for an average five per cent per
year reduction in accidents across the board toward a
30 per cent reduction by 1970.

For calendar year 1965, USAFE realized gains of
five per cent or better in many areas. Improvement
was achieved in all but two areas—major aircraft

-accidents and private motor vehicle fatalities. At the

end of the first quarter 1966, these two areas show
improvement. Provided the present trend continues,
USAFE will meet or exceed the President’s goal.
But we should remember—no safety program will
remain successful under its own momentum. It's
going to require constant attention throughout the
command. 4

President Johnson has made special identification
of salety through the Mission Safety 70 program.
Savings in lives and weapon systems is of concern
to the highest level of command.
(CONGRATULATIONS!—Ed.)



Doc Highty

—_—

COL JOHN A. NORCROSS

Palon....&s

Old Doc was sitting around the house trying to get
over the Yule-tide ceremonies when some idiot rang
the alarm bell that says “Broken Arrow—Mod One
A Plus.” So the Old Doc packed his personal things
and his siphon bottle with CO? aartridges and took
off to the lovely shores of the Spanish Riveria for
what has been called by some clods as a boondoggle.
The clods who called it this weren’t ever anywhere
near Garrucha, Vera, or Palomares. But, looking back,
compared with the 50 knot sand storms of the land
of enchantment, maybe it wasn't such a bad place
after all.

But, to regress to the story at hand, it seemed that
two flying machines had pranged one another. One
of the birds had on stow several nukes and had, post
smash, spewed them over the sand-trap landscape that
was this part ol south-gast Iberia. One of these fire-
crackers managed to bite the soil without explosive
mishap, and two bunged in with what is called in
Brooklyn a one.pernt det. To wanslate from the
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Brooklynese, these two latter ones didn't add any
betas, gammas or neutron to the landscape—but
there was some alpha contamination spread over the
local area. The fcurth one eventually was found in
the water of the blue Mediterranean and. unless it
conked a fish on the head on the way dewn, didn"t
cause any trouble to anyone or anything.

Many thousands of words have been written about
what was done on delineating areas of contamination,
cleaning these areas up to the satisfaction of all con-
cerned, and ending up with an emphatic welwscher-
mertz with the Iberians. But the Air Force has emerg-
ed with a certain amount of confusion concerning
not only what should be done with people who maybe
were involved in clean-up and search measures in
Pzlomares, but what should be done in case there
is ever another alpha<ontaminating Broken Arrow.
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In the first place, alphies are little guys who can
cause a lot of trouble within a certain area. But this
area is small. A barrier as burly as the paper in a cig-
areite can cause the alphies to stop and desist, And
even if you're a non-smoker, the alphie would only
cause trouble out as far as an inch and a half at the
most. In the second place, alphies can only hurt you
if you get them in your lungs, or get them in your
body through an open wound or by eating them.
The most common way to get them is by breathing
them in your lungs, if you happen to be in a Palo-
mares-type mess. -And after you get them in your
lungs, the little critters get into your blood stream
and end up in your lymph nodes or bones where
they might cause cancer. So they aren’t to be fiddled
with. But, only a few of the guys that get in the lungs
ever end up in the bone—1o you have a pretty good
chance of coming out clean even if you get a snoot
full. :

What Old Doc is trying to tell you is that alpha
particles can be very dangerous, but so is highway
traffic and smog. 1f you want to get your wile on the
receiving end of your life insurance policy, any of the
above ways will do the trick, But smog and highway
traffic will kill “thousands of more people than the
Palomares caper will—and it would take more than
a miracle for anybody who was in the Spanish TDY
to meet his maker because of radiation. '

So what's the big deal about radiation? Well, in
the first place, radiation is mysterious. TV programs
bring us up to date about the latest on detergents,
soaps, hair sprays, denture cleansers, beers, and non-
calorie soft drinks. But there hasn't been the first
program to tell us that there is a beneficial effect
from carefully calibrated doses of radiation. N~
quack medicine, but well regulated and w-
brated treatments from medical specialists 1.
cure you of many malignant diseases.

But that's enough of this romance—so let’s get to
the business at hand. Today's topic concerns how to
find out how much alpha contamination a guy has
who has been essentially minding his own business
doing things that some officer told him to do in an
area that may or may not be contaminated by a one-
peint detonation of a large type banger. This guy
could be looking for another firecracker that hasn't
been found as yei—or cutting vegetation, tomatoes,
beans, or whatever, from land that had been dusted
by these mysterious alphies.

Almost everyone insists on knowing at once ex-
actly how much radicactive material has been ac-
cumulated in the body that particular day. The
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“almost” fraction of the everyone mentioned above
knows that an exact estimate of "how much” can't
be even given a2 WAG for at Jeast six or seven weeks
after exposure. At this point, a 24¢-hour urine speci.
men will indicate how much contamination got into
the body and was excreted by the kidneys after a
guessed-at percentage was pased into the blood
stream from another guessed-at amount that got into

‘the lungs from inhalation of contaminated air. Get.

ting a 24-bour specimen at the time of contamination
in the field under field conditions is about as effica-
cous as picking your ears with boxing gloves on.
Everything is contaminated, including the bottle, your
hands, and whatever else is used to get a urine speci-
men. So the results will be completely confusing and
useless, and, even if a non-contaminated specimen
could be obtained, it wouldn't show anything any-
way because there hasn’t been time enough for the
contamination to get through the lungs into the biood
stream and from there into the kidneys for excre-
ton.

Probably the best way to get a rough estimate as
to whether a guy should be removed from the contam-
inated area is to wipe out the nostrils with a cotton
swab, send it to a lab for analysis of contamination,
and, if the number comes over some magic number,
send the guy away from the contaminated area. This
number has 10 be figured out to account for the
amount that may have reached the lungs from the air,
the amount that may have hit the blood sueam from
the lungs, and the amount that got to the kidneys
and was excreted, plus an “if" percentage and sever-
al unknown factors. The brain boys are coming up
with such a number—and regardless of the unknown
factors, the number will definitely be a safe one for
vou who got a mnootful at the Broken Arrow iite,
-nv error will be definitely on the side of keeping

3 healthy.

Any of you who did come up with a positive
number from the nose swipe will get your chance at
the 24-hour botde. But this will come later, after you
have been sent back to your own uncontaminated
base, and six weeks have elapsed since possible ex-
posure. Then, and only then, will the urine results
be of any value.

So Old Doc'y advice to you who were TDY on the
Spanish Riveria is this—if your 24-hour specimen
from Palomares showed any alpha contamination,
send another specimen in, and be sure to keep your
insurance paid up, because you might be in an auto
accident where you might need it. But don’t worry
about dying of radiation until you get the official
letter with the black edging around it

|



AEROSPACE

V. A. Blake, Jr.
Sandia Corrouﬁon
A.".-c'-ueﬂ.]ue. New Mexico

(The opinions expressed in the following article are
those of the authors and do not represent the official
policy of the United States Air Force.)

In 1958 the United States placed its first satellite
in an earth orbit. The signals from this satellite were
heard for about two weeks, the limit of the battery
supplied power. Since then the United States has put
forth a major effort in space. Satellites weighing
many tons have been orbited which have required
electrical power plants producing as much as several
thousand watts. 1t became apparent early in the space
program that the operation of electrical payloads in
space for extended periods of time would dictate
that some form of solar or nuclear energy would
ultimately be required.

The Atomic Energy Commission, in the early
1950's studied a number of nuclear energy power
source concepts from the veiwpoint of establishing
their feasibility for use in future spacecraft. Both
reactors and radioisotope generators were considered.
Although ground-based reactors are inherently large
and heavy and require massive shielding, it appeared

possible that smaller compact versions could be de-

signed for space use. Likewise, the high specific power
available from several of the radioisotope materials
made it probable that reasonable power levels could
be obuined from isotope power sources.

The first space atomic power source was demon-

NUCLEAR SAFETY

strated in 1959. Called the SNAP-S, this isotopic gen-
erator used Polonium-210 as a fuel, weighed four
pounds and produced in excess of 214 watts of power
for 90 days. The wtal power available from this four
pound unit was equivalent to nearly onec ton of
nickel cadmium bauteries. In 1961 a version of the
SNAP-3 genenator fueled with Plutonium-238 was
used to power & portion of two navigational satellite
systems. One of these nuclear powered systems is still
operating. The condition of the other is unknown
since it ceased transmitting afier eight months of
operation, apparently due to an electronic failure.
Starting in 1968, larger plutonium fueled isotope
power supplies were flown on three navigational
satellites. These power supplies were designed to de-
velop 25 watts for five years. Two of these are still
in orbit while a third was destroyed as a result of
a failure of the misile to place the satellite in orbit.
In 1965 the first reactor power supply, designated
SNAP-10A, was placed in orbit around the eanh.
This unit produced in excess of 500 watts of electrical
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power for a period of 43 days. The reactor was then
apparently shutdown by an onboard sensor which
malfunctioned. Until shutdown, the power supply
periormance exceeded expectations.

These systems are members of a family of atomic
power supplies designed for use in space. Figure 1
shows the different systems under development. The
left side of the chart shows the higher powered sys
tems which are reactors and include units to produce
heat as well as those to produce electricity. The right
side of the chart shows the lower powered systems,
again divided between those to produce heat and
those to produce electricity. Figure 2 gives the char-
acterization of the various systems including weight,
fuel, and power ievel.

There is some hazard associated with the use of
radioactive materials as an energy source. This is
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also true of other useful energy sources, like steam
or gasoline. The public has learned 10 accept certain
safety preczutions in order to benefit from these more
common energy sources, and a similar pattern will
evolve with radioactive materials.

The ability of any nation to successfully pursue
the exploration of space is most certainly governed
by the amount of electrical energy which can be de-
livered by space power supplies. Figure 3 shows a
spectrum of power levels versus lifetime for various
space systerns. The higher levels of power can be
met only by use of reactors. Clearly, there is no com-
petition with atomic energy in this area. In the high
intermediate levels, solar dynamic systems, isotope
dynamic systems, or reactor systems, all using rotating
machinery for energy conversion, can meet the power
levels. The low intermediate power levels can be
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handled by either solar static or isotope static sys-
wems.

Considering the broad spectrum of capability,
nuclear energy will certainly prove to be indispens.
able in space. Safety probably represents the greatest
deterrent to the extensive use of nuclear power in
space thus far. Safety is not something that just hap-
pens. It must be carefully thought out and positive
steps taken to achieve it

The next chart, Figure 4, is shown to present in
the form of a multiple path array, a simplified ver-
sion of the overall acrospace nuclear safety problem.
Given a launch, the chart shows that the flight can
result in one of three things. Either the missile
achieves a successful orbit, or a short orbit, or it
aborus. By definition, all possible eventualities of an
attempted launch can be made to fit into one of the
blocks. The sum of the probabilities in any row is
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one. The number of blocks in this row can be as
many as desired as Jong as the sum of probabilities
totals one. The second row shows what can happen
as a result of reentry. Again, every eventuality is
covered in this row. The third row shows the form
the resulting exposure may take. The final row is a
safety index which consins of three items to be
evaluated; the number of people involved, the prob-
ability of exposure, the severity of exposure. More
will be said later about this safety index. The chant
is used to illustrate a systematic method of analysis
which will cover all the possible consequences of a
flight. There are 27 different paths through this
armay of blocks which must be considered and for
which a safety index should be evaluated. For an
actual system, the number of paths will be more than
represented by this array. Some systems can .involve
several thousand separate paths depending on the
number of rows and columns necessary to dexribe
the mission. Jt is important to note that the prob-
ability of exposure is never rero along any path so
that some evaluation will always be necessary. For
example, a power supply designed to reenter intact
has some finite possibility of burning up and it
may in fact develop that the greatest potential hazard
exists along this undesired path. ‘

When the important aritical paths are isolated,
then attention can be given to these areas to reduce
the potenrial hazard by reducing the number of
people involved, the severity of the exposure, or the
probability of occurrence (the three items in the
safety index).

The primary approach to the safe use of isotope
power in space has been the selection of orbital
ahiitudes that have a long lifetime relative to the
half-life of the isotope. Ten hall-lives will reduce
the isotope inventory by a factor of 1000. However,
in attempting a launch, there is some probability
that a2 short orbit or an abort will occur. Usually
the more hazardous situations can arise along one
of these paths. If the short orbit path, because of
its random reentry characteristic, proves to be the
most critical, the designer may be able to reduce
the probability of incurring a short orbit by selecting
a ballistic ascent into orbit rather than a Hohmann
transfer. Although a reduction in missile perform-
ance is incwrred, the probability of being in the short
orbit may be reduced by a factor of 100 or more.
Or, as an alternative, the designer may choose to
reduce the random character of a short orbit re.
entry by including a2 command deorbit system with
the atomic power supply 1o achieve reentry where
desired. Gains in safety, by a factor of 10 to 100 are

possible with this approach. These are only two of
many possible ways of improving the safety picture.
The designer is limited only by his own ingenuity
in developing safer systerna. In some instances the
situation may arise where a switch in design spproach
is necessary. A careful analysis may show that an
intact design involving a given fuel form is safer

_ than a burnup design or the reverse may be true.

In switching from a bumup approach o an in-
tact -approach, one is confronted with the very diffi-
cult problem of trying to compare the acceptability
of a low probability of exposing a small number of
people to a high level of hazard, with a higher prob-
ability of exposing a large number of people to a
low level of hazard.

The rest of this article will be devoted to some
thoughts on this subject that may eventually form
a basis for criteria which can be used to make such
judgmenus. Earlier, you will recall, ] indicated that
the terminal evaluation of the array of the multiple
path chart is a safety index involving the number
of people exposed, the probability of exposure, and
severity of exposure. What is needed to form the
basis for an approach to this problem is a naturally
occurring hazard that is readily acceptable to the
world's population, but at the same time has the
potential from a single incident of involving a large
segment of people. Typhoons, hurricanes, tsunamis,
or earthquakes, seem at first to fit the criteria; how-
ever, even though they often involve a number of
people they certainly could not be classified as “ac-
ceptable” since no one would to an operation

ich had any probability of causing casualties at
the rate of any of these natural accidents. Nature
has provided one form of hazard that does seem 10 fit
the requirements. This is the hazard associated with
the entry of meteorites.

Figure 5 is a set of curves relating to iron meteor-

. ites showing their size, frequency of arrival, and

resulting lethal area. It can be seen, for example,
that five meteorites weighing ten tons each enter’
the earth’s stmosphere each year. Picking another
size, it can be seen that a meteorite weighing 100,000
tons can be expected to strike the earth at a rate of
about 5 10 10+ per year or one every 2000 years. The
well known crater in Arizona was made by a meteor-
ite of this size. The resulting crater was 1.2 km in
diameter. It has been estimated that all life within

. a diameter of 10 km was destroyed as a result of this

impact. The newspapers recently noted that an as
teroid named Ictharus will pass within 414 million
miles of the earth in the summer of 1968. This as-
teroid, which revisits the earth every 19 years is about
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one mile across and will weigh in the vicinity of 10
billion tons. The chart shows that the crater from this
meteorite, should it ever strike the earth, would be
perhaps 100 km in diameter while the lethal area
would cover a diameter in the range ol 1000 km.
There are two craters in Africa that are 25 and 40 km
in diameter, providing evidence that large meteorites
do strike the earth. A book on the subject of meteor-
ites states that evidence indicates the earth has been
bombarded throughout geological time by meteorites
and there is no reason to believe it will not continue.
It is noteworthy that a ton of meteoritic material
traveling at meteorite velocities represents the kinetic
energy of 10 tons of high explosive.

From these curves, and the population distribu-
tion on the earth, the curve shown in Figure 6 was
derived. It shows the relation between the number
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of people that could be kilied from a given size
meteorite striking the earth and the probability of
that event happening. It shows, for example, that the
probability of one death per year is about one in
300 while the probability of as many as eight million
people being killed is about one in one billion. In
spite of the fact that about ten meteorites strike the
surface of the earth each day, there apparently has
never been a death attributed to a2 meteorite. An
individual's personal hazard is remote, being about
one chance in 10-*! of being souck in any given
year.

Agzin, referring to the last row of the muitiple
path chart, the three items suggested for consideration
in the safety index were the number of people in-
volved, the probability of exposure, and severity of
exposure. As can be seen, Figure 6 provides a form
of a safety index guide for the most severe possible
exposure from a naturally occurring hazard. It seems
reasonabie 1o assume that this could also prove 1o
be a quite acceptable guideline for a man-made
hazard. It should be possibie to draw other curves on
this chart which can represent other levels of ex-
posure (severe injury, slight injury, 100 roentgen
equivalent man (rem), 25 rem, maximum permissible
body burden, etc.). If the curves for other levels of
exposure can be added, the chart could form a basis
for safety design as well as evaluation.
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snifidipnifigely The MC-888 -Safing Switch
Assemblies and MC-1852 R::dy-Sde Switches from
mponNcs.lmd4mnllfoundmtheSAFE
position. The switches from weapon No. | were found
to be functional and successfully pamed tests for war-
reserve motordriven rotary switches. The MC-1852
from weapon No. 4 had silt and salt water in the gear
trains and electrical switch contacts This foreign
matter entered through a break in the cover of the
switch caused by overpressure-during deep submerg-
ence. The switch was inoperable. By the time the post-
mortem tests were conducted, the monitor contacts
were corroded so extensively that a high-resistance
path was indicated instead of the normal short circuit.
Attempts to operate the MC-1352 switch were unsuc-
cessful even after the mud was cleaned from around |

—
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the wafers and stepping mechanism. The functional
contacts were confirmed to be in SAFE position and
to indicate open circuits.

The MC-1469 Sequential Timer'
from weapon No. 4 was run down completely in both
channels. Since weapon No. 1 had only one actuating
rod extracted from the MC-1120 Single Pulse Gener-
ator, only one channel of that sequential timer had

. ran down.

The MC-796 and MC-1262 Ther-
mal Battery Packs were checked for proper squib
resistance. The aquibs measured 4.5 ohms, within
tolerance for unfired thermal battery squibe. Sandia

may perform functional tests at some
later date on these components by firing them and
measuring the output voltage.

ANPNENSPW The MC-153]1 Differential Pressure
Inducers on weapon Nos. 1 and 4 had moved off the
fully-retracted position but were not fully extended.
The required pressure differential could not have
been sensed by these components during descent, since
the baro fences did not operate. The electrical signals
required for operation of the differential pressure
fences had not been generated by the thermal bat.
teries and would have been blocked by open con-
tacts in the Ready Safe Switch.

The MC890A Neutron Genera-
tors were functionally tested. Each neutron generator
produced a mtisfatcory output during the tests. The
bottom of the case of the meutron generators on
weapon No. 4 were depressed slightly by the over-
pressure. The integrity of the case sezl had not been
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“disturbed. This component was one of the few items
in the weapon which salt water did not penetrate.
When weapon Nos. land 4 were
torn loose from the MHU-20/C Clip-In Assembly, the
actuating rods were extracted and a single pulse of
energy delivered to the contacts of the MC-1352
Ready-Safe Switches. The MC-1352 in the SAFE posi-
tion prevented any electrical energy being delivered
to the thermal battery actuating squibs. The MC-1469
Sequential Timers ran down for singlechannel op-
eration in weapon No. | and both channels in
weapon No. 4. but the: weapdn arming drcuits were
interrupted by the open contacts of the MC-1352. In
addition, the minimum veiocity could not have been
sensed by the differential pressure sensing switches

BROKEN ARROW
AFTERMATH

in either weapon without the pop-out fences extend-
ed. The only squibs in the weapons which fired were
those that energired the MC-1469 Sequential Timers.

“AuPRvrEreply The Nuclear Safety design fea.”
tures were adequate in the weapons exposed to the
accident at Palomares, Spain. These safety devices res
ponded to the accident environment as they had been
designed. The MC-1852 Ready-Safe Switches were es
pedally effective in assuring Nuclear Safety during

* this accident. The accident was costly and required

more extensive respotise than any other to which
auclear weapons have been exposed. There was no
nuclear yield as a result of the accident and the Zero
Defects record for the Air Force Nuclear Safety Pro-
gram was maintained.
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1-304C TEST

Recently, two W.25 warheads have
failed the T-304C electrical continuity test. In both
cases neither the DS1 nor DS2 lamps would light
The first failure was traced to the T-304C test set.
One of the leads on the resistor ‘was brokén. The
second failure could not be duplicated.

There has been an increasing num-
ber of reports of T-304C tests failing the first time
but checking okay on the recheck. All personnel
should double check all electrical connections before
the test and assure firm rotation of the generator
knob.

ONE MAN SHORT

A MK 483 weapon was being un.
loaded from an F-105. Before weapon lowering, the
operation was halted because one of the team mem-
bers was needed at another aircrait. The Loading
Section NCOIC noticed the remaining crew members
standing idle and directed continuation of the down-
loading. From this point on, nuciear safety deterior.
ated as follows:

The crew chief proceeded with the downloading
even though he was short one man. He did not so
advise the NCOIC.

He violated the Two-Man Concept by entering
the cockpit alone.

He skipped at Jeast one step in his check list and
lowered the weapon without unlocking the Pullout

ASSEREIER AL
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by
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Plug Receptacle. All puliout plugs were extracted
from the weapon.
It must be remembered that Nuclear Safety, like
" ty, is everyone’s responsibility.
werdll” WITH A BANG
recent explosive accident in an MMS
facility points out the hazards of working on weapon
components without adequate tech data and know-
ledge of the system. A MK 39 parachute assembly was
being demilitarized when the prima cord detonated
resulting in 3 pervons injured,—2 seriously. Prelimi-
nary investigation indicates the team was attempting
the procedure without tech data or written direc
tives. Team members were not familiar with the oper-
ation and had not discussed any particular method
of atuack or mafety considerations. Each went his way,
cutting and stripping the old girl down until she
got hot and blew. One thermal battery and actuator
had been discovered and disconnected before the
team attempied to remove the manifold ring con-
tzining prima cord. The assembly partially demili-
tarized iuself at the cost of several fingers, part of a

.hand, possibly an eye, and severe cuts and bruises.

Permanent disability and the loss of an estimated 110
man days resulted from this accident.

KILLER FX
Phase | system “Killer Fix" modifications
have been completed in Minuteman Wings 1 through
V. The actual completion dates were: _
Wing I —I18 Apr 66
Wing II — 3 Jun 66
Wing III —10 jun 66
Wing IV — 1 Jun 66
Wing V .27 May 66



MINUTEMAN

Four Engineering Change Proposals (ECP's) are
being incorporated into Minuteman Wings I through
V. Each of these ECP's will improve the design of the
weapon system from a Nuclear Safety standpoint.

lmprovements being made are:

ECP 969.—3-phase sensor and improved brush
lifters for motor generator.

ECP 976-.Change Programmer Group wiring
to provide additional ordnance circuit protection.

ECP 978—Isolate citical missile circuitry from
battery fault currents in operational ground equip-
ment.

ECP 98] —Preclude SCN Test hand up by
changing circuitry in the lLaunch Enable Unit and
Verification Store drawer.

USE THE CHECK UST

Here is another example of failure to follow pro-
cedures. A Mk 43 bomb was being wmansferred
from storage to strike delivery. An H418A Bomb-to-
Hoist Adapter was attached to the bomb and a M]-}
Bomb Lift. After the bomb was raised and the bolster
removed, the quick-release pin fell out. This allowed
the rear shackle to open. The tail of the bomb struck
the ground. The ball locks on the quick release pin
were found inoperative. All weapon -1 Technical
Ordens contain the following requirement: “Before
each day's use, visually determine that H- numbered
special equipment is serviceable.”

CHECK LISTS

In recent months, the old problem of §1 swiich
and pullout plug extraction has again reared it's
ugly head. There is no excuse for this occurrence.
All unloading check lists contain a step requiring dis-

C

coanection of the retention devices and the team chief
or load monitor should verify accomplishment. Thus,

failure to disconnect is an error committed by two ..

scparaie persons. No matter how often you have per- /.

formed a particular job, you will never be proficient
enough to trust your memory.

HYDRAULIC RUID WONT BURN?

Equipment was being positioned and a weapon.
loaded aircraft was being prepared for a narmal pad
change operation. The power unit was pushed into
position approximately 12 to 15 feet from the air-
craft and the dust caps were removed from the air-
craft hydraulic connection. As the left cap was re-
moved, bydraulic fluid spurted onto the power unit
near the engine exhaust and immediately ignited.
Prompt crew action extinguished the fire and pre-
vented damage to other aircraft or weapon. The power
unit suffered only minor paint damage. In spite of
past claims that hydraulic fluid will not burn, this
incident illustrates that, under the proper drcum-
stances, it can and will ignite, The organization has
submitted an AFTO 22 on the loading manual recom-
mending a hydraulic pressure check on the aircraft
and is procuring longer power generator cabies 1o
permit the power unit to be positioned in a safer
place.

MOMIMATIONE FORTHE
APNVAL AWARD
OF THI CHIE? OF STA3F, USAT
FOR ACRIEVEMENT BN BUCLEAR SAFETY

ARE DUE AT THE OFFICE OF THE DEPUTY MSPECTOR
GENERAL FOR INSPECTION AND SAFETY, USAF (AFINST),
KIRTLAND AFB.KMEX 87117, NOT LATER THAN 1 FEB 196].
SUBMIT YOUR NOMINATIONS T0 YOUR MAJOR COMMAND
NOW. (SEE AFR 122.3),
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