
• 

t 
{ 

• • 

Canadian NSO 
Course 

Below is a pictur< of the first class of the Cana· 
dian 1\uclear Safety Officers Course held at the Cen· 
tral Officers School. Centra!'"· Ontario, 2 Ma~ 

--------·-----'-----~-
··-------~--

TRAINING NE\\~S 
1966. As the Can4di<ln F'OTe<s Nuclear S<lfely Bul· 
letin lor 31 May 1966 went to pre., the oecood NSO 
courv lor 14 officers wu in progre... Armament, 
oecurity, and ~ specialties are represented. Thus 
many units will ooon ha-.., additional NSO-trained' 
per11111Del to uaiat in maintaining the high 1tandard 
of Nuclear Safety eatabli&lred to date in the Canadian 
Fo=•· 

Nucttor Serf...,. OffiCM'I c..r .. 6SOI. L. to r. (first row): S/L T. 
N•thnnY"O; f/L W. J. ~ (Stoff); S/L R. I. McOow.tt !Staff); 
F/L T. W. Low (Staff); S/L J. I. aandoll. !Second row): f/0 H. 
~; f/L J. R. K~i.. flO R. l. HaniOI"'; flO R. P. McPhail; 
flO J. W. Lotcroe; flv 0. W. K•"CI· (Tt·urd row) f/L R. A. M. 
Ken; f/L W. D. Jaftnsron; F/L C. R. Bortl•y; Capt A. M. Zo
~·; F/D W. S. Smith; FlO J. f. UOIOnc. 

""'-- CMot-1 f/L: ...... ~ fC...HI) 
•10: fly .. Off- (fN ........... , 

• Underwrite your country's might-
Buy U.S. Savings Bonds 
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Are you aware of 
procedural cAang4!$ 
in u.se •ince pub
lication of the 
ret~Ued AFR 127-4? 

Test 
on 

Revised AFR 127-4 
(Th• nnu AFR 127-4, diJt<d 1 July 1966, has bun 

publish<d and distribut6d to Jh• fi<ld. Altho .. gh 
ch4ng.s from th< .previous AFR 127-4, as omrndtd, 
ore minor, it b<hooves oil personnel concerned to 
read the revised regul4tion. This ·test highlights lome 
important areas and may pravide on on.nutr to ques· 
lions or errors that appear in 10me AID reports. 
1;tst lmiUI<rs af>Pear on this pag<.-E.d.) 

J. AFR 127-4 requires submission of a "Bent Spear'' 
report in one of the following instances: 

L When a nuclear weapon requires organization· 
a! 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 ~uires re· 
tum of a shape component to the AEC (or iu 
conuactor) . 

c. When a complete nuclear w0apon, warhead 
section, or a warhead requires return to the AI.C 
(or iu contractor) for repair or recertification. 

d. Any condition affecting nuclear safety which is 
considered reportable by a commander. 
2. Fonnal report of investigation is required for each 
nuclear: 

a. Accident, incident, or oafety deficiency 
b. Accident or incident 
c. Safety deficiency 
d. Accident. (The nuclear incidmt formal report 

of investigation has betn waived by DNS meuage, 
AFJNSE. 009J6, 6 Dec. 196J.) 
5. The combined TO 00-SSD·M EUR(AFR 127-4 re
port may be submitted when an event occun that 
would normally require reporting of both the EUR 
condition and a: 

a. Dull Sword 
b. Bent Spear 
c. Broken Arrow 
d. Dull Sword caused by a penonnel error 

4. Which of the following is correct: 
a. Nuclear incident reports are addressed to CSAF 

(for AFIJS) . 
b. Nuclear oafety deficiency reports are addressed 

to CSAF (for AFSSS-AE). 
c. Nuclear accident reports are addressed to CSAF 
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(for AFSSS.AE) . 
d. Nuclear accident or incident reporu are ad. 

dreued to CSAF (lor AFIJS, AFSSS.G). 
S. The delivery &yltem prime air materiel area can 
be obtained by reference to: 

a. TO OO.!SD·S4 
b. AFR 127-4 
c. TO 00.5-1 
d. TO 00.2S·IIS 

6. AFR 127-4 lists certain events not reportable ex. 
cept when the commander considers nuclear oafety 
is affected. Which of the following does qualify as a 
reportable ~ent: 

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

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

c. Non-nuclear weapon component defect detected 
during initial inspection and before the item is 
attached to a nuclear component. 

d. Nuclear weapon component shipment received 
in a damaged or otherwise unsatisfactory condition. 
7. Exposure of a weapon;warhead to unusual or 
~ere 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: 

a. Broken Arrow 
· b. Bent Spear 

c. Dull Sword 
d. Cracked Lance 

8. Radioactive contamination of sufficent magnitude 
to advenely affect the civilian or military community 
is properly reported as a: 

a. Broken Arrow 
b. Bent Spear 
c. Dull Sword 
d. Cracked Lanoe 

ANSWERS TO 
AFR t 27-4 TEST 

1. c; 2. d; 5. a: 4. d; S. d; 6. d; 7. c; 8. a. 
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Dear Sir: 
We were pleased to read "How to Feel Secure About 

Your Security" by Col Jimmy J. Jumper, in the Commend 
line sectcon of Volume 50 of your Nuclear Safety magazine. 
In particular tMet par! of the article whict'l emphasized the 
fundamental importance of "people," strikes at the heart of a 
sou~d base security progrem. For no maNer how effective 
end sophist.cete-d the mrrusion detection system, security 
lightcr'\Q. fencing, sentry dogs. etc., these are only supple
mental to the security force. Whether sucl-l devices ere a 
primary means of "deteC1ing and alarming" or an auist to 
sentrcu, the ultimate "respon!e" to security incidents comes 
from people. Obviously, if tt'le people are asleep er the 
switch or fail to respond, the whole system fails. 

There ere a couple of fine but basic points in Colonel 
Jumper's article which probebly would occur only to people 
totally immersed in this business of physicel s.ecurity on e 
dey-to-dey basis and therefore perticulerly sensiti\'e to them. 
First the words" In peecetime, the security folks train 
for their werrime job .... " While true. we feel they leave e 
lot unsaid regarding the philosophy which we want our se· 
curity forces to employ especially in the ufeguerding of 
nuclear weapoM end nuclear weapon sylofems. Beceus.e the 
USAF enalys.is of the clandestine threat enociated with gen. 
eral war is that of e coordineted breed scele ubotege etteck 
egeinst inilial phes.e USAF forces. we inevitably ere faced with 
the proposition that we ere at ell times et "war" with the 
potential saboteurs. That is, in relation to preventing ubo
teurs from ach1eving entry to alert eircrefl areas or ecceu to 
nuclear weapons, our system must be constantly eHective, 
perhaps even more so in a so-celled "peacetime" environ
ment. 

The article scores well on ftlet point when it cells for 
" ... a sound end aggressi .... e system in effect 24 hours e 
dey. 365 days a year." 

Second. at the risk of belaboring e point 01"1 which many 
words have been written in your magazil"'e and spoken at 
Hveral Safety Seminars the ". . enforcement of the 'Two
Men Concept' in critical areas , ... " while e pert of the se· 
curity ma,·s job is only incidental to his presence in critical 
ereas. As the accompanying cartoon head1ng the article ~ays 
so well, s.ecurity controls at entry points do provide en initial 
enforcement of the Two-Men Concept lnsid• these 1reas. 
the reel effectiveness of the Two-Me., Concept is elmos.r to
felly dependent on the technical personnel for whom the 
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concept w11 designed originelly. We hope our commeMs will 
be taken in the spirit with which we offer them. Our thanks 
egein to Colonel Jumper for e comprehensive end interesting 
erticle on nucleer security I safety. 
Eugene E. Brown 
Hq. USAF (AFISL) 
Washington DC 

1---....... llr.l ~ ~~ 0 I d ... ,.er ...... ..,. Md feel aure 

(c..:---.. -· 

Dear Sir: 
I made rhis teble using the Decision logic Table Tech

nique 11 outlined in AFP 5·1-1. I em using it in my Nuclear 
EdiJCition Program to show the Airman Oispatci'ler at Base 
Operations or the Munitions Specielist on the line exactly 
what each of these misheps ere end with this information he 
can respond correctly if the need ever arises. In other words, 
rhe decision has alre1dy been mede for him. Thus, in an 
emergency he nMd not try to plow through AFR 127-.4, 
changes A and B. and USAFE Svpplements to determine what 
to Clli wh1t hes iust h1ppened. 

I liked this table 10. well I thought you might went to 
see a copy. 
Capt Ch1rles W. Ron, IV 
Nucleer S.fety Officer 
7030th Combet Support Wing 
·APO New York 09012 

--~~; 

·-......... ......, ..... -.w. ... _.. ... , wllfl 
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lllno4 -" Ill ...,...._ with per••••"" 71(4l(h) of 
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* * * * Command Line 

Frum MAC: 

THE FffiST STEP 

(The ntu• MAC Chr<f of Saf<ty, Col H<nry ]. Bitrbaum, htlJ th< following to say about 
safety.-Ed) . 

Some acts, they say in. showbiz. are hard to follow. As the new MAC Chief of Safety, I 
find mnelf staring at the rapidly disappearing footprints of ex-Chief, Col Perry V. Collins, 
ancl a brand ne"· MAC record low major aircraft accident rate of 0.76 for 1965. Topping 
either one will talce max power all the way, and then some. 

As the first step along this hazardous road I had to ask mysel!, "Just what is the safety 
role' Where does it fit into our currently accelerated operations? Are new concepts re· 
quired~" 

Looking for the answers led me to the worlr. 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 ~member, they cautioned. 
that safety· is nfWT an end in itself. The goal is always to get the mission accomplished in 

the most effective manner possible. It's a safety job elaborate system of hazard detection and correction 
to lind ways and means of doing this. rests upon your conscientious discharge of this rt· 

First and foremost, then, we need to know what aponsibility. This system requires your active coop· 
the problems are. And that's where you come in. As eration around thr clock. 
an aircre"· member, maintenance or support troop It may be helpful to remember these obligations 
you are the one who is closest to our daily operations. as three Rs: Recognizt, Report, and Review. 
You fly the aircraft, maintain it, load and unload it, Recogniu that any procedure, any piece of equip· 
fill it with fuel and oil. operate the \'arious systems ment, can contain the lr't'ds of an accident. Ln.m to 
and do all the myriad other thinp MAC has to do look lor the danger aignals of minor or repeated er· 
evtry day. II there are an)· hazards involved in these rors, mistakes and injuries. Soon<r or later, if not 
jobs you should be the first to know corected, t~ can result in aerious accidents. 

Your first safety responsibilit). regardless of who Rtport each and every hazard by one of the ap· 
·or w.·here you are, is \P do your job professionally, proved methods: Operational Haz.ard Report, Jnci· 
and that means safely. Your second is to report anv dent Report, Emergency UnsatisfactOT)' Report or 
hazards vou lind promptly and accurateh·. whether Aircraft Commander's Trip Report. Do this as 
~ou can fix th~m or not. The effeCli\·eness of an promptly as you can, as accurately as you k.now ho"'· 

20 

s1 Jttii£ t si OlCtt 



• -
• 

-

and as thorough!)' as time permits. Keep in mind 
that correrti\"e action may originalt' with peopJe thou· 
unds ol miles awav whose sole knowledge ol the 
hazard must come from your report. Adequate pre
ventive action wiJI often depend on tt-1 rqrmation 
you suppl~. 

Rroi~tJ.' a11 completed corrective aet. 
the~· are doing the job. II not, report ag 
as necessar). to insure that the problem is (. 
soh·ed. 

\Ve've got our work 'cut oui for us in thro mu .. 
ahead. h will tale, as before. a dedicated team elfoJ. 
to reach our goah. rm proud to be a part ol the great 
MAC team. rm sure you are, too: 

EXROl:TE SECTRITY FOR 
HAZARDOl:S CARGO MISSIOXS 
Recent l'\'uclear Safety sun·eys ha,·e indic3.ted a 

need for more emphasis and attention by all person· 
nel in the ,.ital area ol SECllRITY. At enroute stops, 
Af.-\C ere\~; members are experiencing lack of coordi
nation and support in . pro\'idmg necessary guards 
and sometimes a lack of unde~tanding on the part of 
the guards of their responsibilities concerning admit· 
tance to "no-Ion~ zones," ~OtT)' points, access li~n. 

etc. Thi1 lacl ol support has been experienced '' 
both MAC and non·MAC bases. We will be thr ' 
to reiterate that !'\50s are not responsible for p .... ,J. 
ing s~curiry for nuclear cargo mjssions. How~v~r. 
security is an integral part of the 1'\uclear Safety Pro· 
~am. The !'\SO must work closeh with security per· 
sonn~l to insure complete effectiveness of th~ overall 
program. A good "',.ay to determine if our nucl~ar: 
missions are getting the right kind of support is to 
monitor the arrival of a mis.sion at your base. If 
you observe discrepancies or have questions about 
procedur~. discuss the situation with the responsible 
people. If corrective action is warranted, get it 
started and then follow up to insure completeness. 
Often rimes, an informal visit or observation such as 
this can clear up serious misunderstandings and make 
the whole job a lot easier lor all concerned. 

DE>ELOPMENT EXGINEERlXG 

INSPECTIOX 

FOR C·141 MINUTEMAX LOADING 

On 6 and i December 1965 a De,elopment Engi· 
neering Insoection (DEI) was held at the Lockheed 
~orgia Cc Marietta. Georgia, to revi~w the proce· 
dures and equipment developed by Lockheed lor the 
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Ioading;offloading and airlift ol the Minuteman 
missile on the CHIA. Represen..,tives ol the lollm··· 
ing commands;agencies were presept: MAC, SAC, 
AFLC, ATC, ASD, BSD,OOAMA. WRAMA, DIG •IS 
USAF, and Boeing Aircraft Co. The DEI included 
a complete transfer of a Minuteman Missile Shipping 
and Storage Con..,iner Ballistic Missile (SSCB~I! 

·weighing 85,749 pounds from the Ballistic Missile 
•iler (BMT) to the aircraft. The inspection in· 

-<1 that the Minuteman SSCBM and the C.H I 
.,patible and that airlift is practical and leas· 

er careful jacking of the aircraft, and align· 
•• jacking ol the BMT, the SSCBM was rolled 
ontc.. aircraft and oecured without dillicultv in 
opproxJmately 45 minutes. Tie down is accompli;hed 
by 24 tie-down bolts which are torqued to a •peci!ic 
value. It was obvious that precise alignment and 
leveling ol the BMT and the aircraft are absolutely 
necesury to avoid difficulties during actual transfer 
from the BMT to the aircraft. The SSCB~f rolled 
onto the aircraft ea.sily using the BMT hydraulic 
winch. Inside clearances pennit unobstructed wall· 
ways on both aides of the SSCBM; vertical clearance is 
limited to approximately 2 to 5 inches. Vertical 
clearance presented no problem during the entire 
loading. Inspection team members recommended 
many changes to the Dash 9 loading procedures and 
lour minor changes to the jacking equipment. Lock· 
heed will modify 52 production aircraft to accommo
date th~ Minuteman. 

From ATC: 

CHANGES IX NSO COL~SE STAFF 

There has been a complete changeover in the 
llafl ol the !I; uclear Safety Officer Course at Lowry 
AFB. In March Capt Ronald E. Christensen was 
assigned as instructor &upervisor of the course vice 
Capt Paul F. Dudley, who was reassigned to Itah. 

Officer instructors assigned are 1st Lt William A. 
Begalke, Jr. and I st Lt Alan L Behall. The NCO 
instructors assigned are SSgt Gary C. Stout and Ss'gt 
Harold J. Alberti. 
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From AFLC: 

A TErH!\'ICAL .ORDER 
IS AN ORDER 

In the Air Force an order is an ordtr regardless 
of whtther the order rtlates to combat operations, 
dail" routine, or technical matters . 

. ~ technical order (TO) is a military order and, 
!i>e any other MILITARY ORDER, must be arried 
out complete)~. Accidents,:incidents in\'olvi~g ex· 
plosi\'e!i, whether on aircraft or on the ground .. are 
ohen due to failure to strictly obs.er\'e each and 
C:\'e~· requiremem in the pertinent TO. 1\'egligence 
of this s.ort not only endangers the li\'es of othen and 
impairs. or pre\'enu mission accomplishment, but I) 

also a grave breach of discipline. 
Disregard ol TOs is not widespread throughoc' 

the Air Force, but when such disregard has occurred, 
it has led to o~rational failures and even to strious 
accidents resulting in large losses· in life, property, 
equipment, and capabilit)·. After the damage is done, 
the problem is not mereh one of repairing. replacing. 
or of finding and taking proper action against the 
guilt~· persons, but of assuring that such accidents,' 
incidents will not recur. In short, C:\'C:T)' necessary step 
must be tal..en to enforce strict compliance with TOs. 

There is no ready 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· 
W!lves. Intentional non-compliance with TOs males 
no W!ns.e at all. 

Perhaps oome do not understand that a TO is an 
unequivocal military order and not a guide which 
may bt followed at their discretion. Others may ex
cuse themseh·es by stating they found a mistake in it 
or that they found a be11er wa>· of doing things or 
that conditions aro~ which were not clearly covered 
in the TO. J'one of these excuses is suHicient reason 
to ,·io!ate the first demand of discipline-to follow 
orders until rescinded or modified by proper 
authoritY. 

Like' anything tl~. TOs are not infallible. The 
people who prepare the~ orden are usually experts 
in their respective fields and arrive at the specific 
requirements only after thor"ough study and coordina-
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tion with all concerned. NeverLheless, experience may 
necessitate revisions or unfor~ttn problems may call 
for deletions and additions or changt's in techniques 
may require appropriatt ·changes in the applicable 
TOs. You don't have to liv< with a TO that needs a 
change. There art adequate procedures for recom· 
mending and making such changes. Meanwhile, 
unless permission for a change has been granted, 
existing TOs must be complied with under any and 
aiJ circumstances. In an emergency when there is no 
time to proceu a rtcommendation through normal 
channels, u~ the telephone or ttlegraph through 
command channels. 

• • • • • • • 
The need for complying with TOs must bt fullv 

understood. The problem of noncompliance wiil 
disappear once everyone undemands that a TO is a 
military order which brooks no violation by anyone 
(or any nason. 

(Harry D. Mytinger, OOAMA;OOYSSS) 

From ADC: 

WHAT KIND OF A SL'PER~ISOR 
ARE YOt.'? 

Here's a small quiz we borrowed from the Ent 
AFB wttkly newspaper which we figured was worthy 
of a lillie cerebration by folks in our lint of worl•. 

• As a super\'isor, are you the first person to 
whom one of your men might turn in ca~ of trouble' 

• When praising your men, do you praise on!) 
when prai~ is due and not to f!alltr? 

· • Do you express l)'mpathy and honest inttrest 
in a man'o cau~ even though you might disagrtt with 
him? 

• Do you talk down to your men when giving an 
order-do you say "Gtt going" instead of "Ltt's go?" 

• Do you club and coax or lead and coach? 
• Ao a supervioor, do you feel that your men ~rw 

you, or their country? 
• Do you alltmpt to l<ttp your men informed of 

the future when at all pouiblt? 
All the above queries were suffixed with Zero 

Defects, but we take the view that the~· may be equall) 
well applied to any and all managerial oituations. 

I Sit Oiiltlif ESE ONLY 
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From TAC: 

SAFETY S.l-RYEY ..• OR IXSPECTIOX 

L.T COL PAUL. L.. SMITH 

CI•UI,.. 8.A,.IETY 8UIItVEY DIVI810N 

MQ TAC 

One of the toughest jobs we have in the suryey 
busine" is to get people to talk over their problems 
with us. The general reaction is. "\\.'h~· tell you what's 
wrong and then be lt.Titten up for it? Go find it 
)'OurstW" ' 

Well, Sun·evors, I'm afraid we brought it on our· 
selves. For yeaTs we've been saying, ''We'n here to 
help \'Ou," and then we turn in surYey reports 
crammed with tiny little nitpick items that require 
answers through command channels. No wonder the 
doors close in our faces. ~o commander likes to air 
his soiled laundr,· all the wav up the line when he 
can take local action to correct the ddiciency. ln 
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 onl)· the really ·per· 
tinent items. As a result the accident prevention eflort 
is degraded in the field and at the headquarters. 

How does a sun·ey differ from an inspection) 
Well, first let's look at the purpost of an accident 
pre\'ention survey. It is to identify unyfe conditions 
or trends which. if unchecked, will probably result 
in accidental loss of men or equipment. When a 
sun·e.,· team identi£ies unsafe conditions it must 
pro\'ide sound recommendations to correct the de· 
ficiencies. Our purpos-e is not just to $3)", ''It isn't 
s.afe, so you've got to stop it." Here we !.3fety officers 
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must remember that the nature of TAC's miuion 
requires us to accept 10me risk.s in the operation. \Ve 
do, however, have a responsibility to lr.eep thast risks 
as low as possible without reatticting the million. 

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 area, he found a four-ship fonnation ... 
deanning! 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 
maintenance buildings ... not once, but twice on the 
way to the secondary runway. A little work with the 
local s.afety officers got both of these situations 
changed. The mission wasn't restricted; instead it 
was accomplished a lot more s.afely. 

We on the survey team pick up many ideas -.·hile 
covering the circuit each year. We ste 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 s.afety surYe)' and will 5erYe as an effective accident 
prevention tool. We believe in sharing the wealth. 

Our team members ha,·e twq ad,·antages when 
they arrive at a bast. First, their business is accident 
prevention, and 100 per cent of their effort is directed 
toward that goaL They are expostd to the countless 
problems of each base visited and ste 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 ste the forest 
beuer becau~ the uees aren't in the way. 

Properly administered, the !.3lety sun·ev is an 
effective management tool for the unit commander. 
The two basic resources of a military manager are 
personnel and equipment. Whenever an accident 
erodes either, pan of the unit's potential i• lost. 
II the surYey effort can find just one better mouse
trap at each ba~ 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 s.afet)' problems with the. team. The sur
vey team in turn must mo\'e away from the position 
of inspectors and· provide objecti\·e efforts (sir) to 
help commanders eliminate accident cause facton. 
If we are to attain the reduced accident rates we hope 
lor in 1966, we must develop and honor a mutual 
confidence. Then perhaps the !second half of the 
joke, "We're glad to have you." will become a reality. 
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From PACAF: 

TIGER IN THE BUSH 
"'It was the bi~t sab~·tooth ti~r 'I ever saw," 

said Oog. the caveman. "'He sure came close to ~uing 
me this time!" ' 

"'How big a tiger was he)" ast.ed Oona, his ...,ife, 
putting more boiled leaves on Oog's &cratched back. 

"'He~-1'11 show you," the wounded man said. 
He picked up a charred stick and using it as a pen~il 
he drew on the smooth wall of the cave a crude piC· 
ture of the animal that had attacked him. "!~«? 
That's what he looked like!" he said. 

"Wow! What a beast!" exclaimed Oog's wife .. "But 
how come you weren't being mo~ careful? You know 
this place is just lousy with tigers-how come you 
didn't ~e thi• one until he jumped you?" 

"Because he was hiding behind that big tr« down 
by the pool-that's how come I didn't see him!" said 
Oog. clouting her acr0$s the ear. "'Ho"'· come you ask 
so many stupid questions, aoyhow?" 

Oona whimpe~d a while, and held some of the 
boiled-leaf poultice to her bruised ear befo~ reply· 
ing. "I just thought that sine< you drew a picture of 
the ti~r you could draw a pieture of some t~ and 
thing. around him to show how he was hiding. and 
then we could ~t the ~" of the tribe in here for a 
m«ting. and you could show them the picturt .and 
then when anv of them go down to the pool they'll 
be careful and look behind the trees to make surt 
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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." 

Oog 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 meeting. and tell people to be mo~ care· 
ful? Do you thin• that drawing. and meeting. "·ill 
chan~ that ti~r into a pretty little pussy-on/ What 
does he care what we say about him? What we've got 
to do is get a lew of our best men and sharpen up our 
'""ars and go down there and eliminate that blank· 
etv·blank before he eats us all!"' 

· Oog mode angrily back and forth, glaring at his 
wife ond muttering to hi~lf. "Meetings'" he snort· 
ed .. "Reports!" 'Warning.!" 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 tomething. 
.()ona," he said. "If we cion't start dra"'ing leu pic
tures and killing more tigen we're going to have a 
real nice an gallery in here, but we're going to be 
fresh out of people!" 

He sat down heavily. "I guess I shouldn't have 
clouted you, babe," he said. "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 lorg't 
it!" 

SEEN ANY TIGERS LATELY? 
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(Col Hwbnt W. Gain", Cummand~ of the -#98th Toctical MU.ri/e Group, 
has the following to say about '"cause and efl.ct" with regard to SGfety--Ed) 

Ntwton's laws of acdon and reaction were essential in the growth of our 
aerospace capabilities and missile development. Without these teneu we would 
soiJI be eanhbound creatures without the tremendous aerospace posture enjoyed 
toda). 

!';m a Ia"· p.r u but equaJI~ imponant is the axiom of "c.awe and eff<ct.'" 
This rule is applied in t>,.,. ... \. a~~n of our daily lives, either con5ciowly or sub-
consciously. The de,· - determines how well we succeed, or how 
badly '" fail, to accol. . -.e of each obj<ctive. 

Since the human elemc;. :al factor in each weapon system, it 
is incumbent upon each commandtt, ..... officer, and supervisor to fully eva I· 
uate all actions to insure that treatment of the "cause!" will achieve the desired 
affect. Conscious attention 10 this axiom prior ro and during all operations is 
mandatory if we are to pro•·ide a high degt"et of safety to our penonnel and 
equipmenr resources for without these resources our miuion, our countr)", and 
our very Ji\:es ar~ in jeopardy. 

From USAFE: 

JIIISSIOX 70 REPORT 

(Col. Edward D. Leahy, Director of Safety, Hq 
USA FE, TMde tlr. follou•ing Mission iO report in the 
April i.ssue of "Airscoop."-Ed.) 

Now, into the second year of ;\f i!>.Sion Safety 70, 
a look at the record shows that we are progressing 
in the direction established by President Johnson. 
Last ytar, in this magazine, we reponed 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 c.alls for an average five per cent per 
year reduction in accidenu across the board toward a 
50 per cent reduction by 1970. 

For calendu year 1965. USAFE realized gains of 
five per cent or better in many areas. Improvement 
was achieved in all but two areas-major ajrcraft . 

. 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 Pt-esident's goal. 
But we should remember-no safety program will 
remain successful under iu own momentum. It's 
going to require constant attention throughout the 
command. 

President Johnson· has made special identifiQttion 
of safety through the Mission Safety 70 program. 
Savings in lives and weapon systems is of concern 
to the highest level of command. 
(COJ\GRATULAT/ONS!-Ed.) 
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Pal on.-.~~ es 
Caper 

Old Doc was sitting around the hou~ trying to get 
over the Ynle-lide ceremonies when some idiot rang 
the alarm bell that says "Broken AJTOw-Mod One 
A Plus." So the Old Doc packed his personal things 
and his siphon bottle with C02 cartridges and took 
of! to th• lov•ly shorrs of the Spanish Rivrria for 
what has ~n called by som• clods as a boondoggle. 
Th• clods who called it this wrr•n't ever anywhere 
n•ar Garrucha, Vera, or Palomares. But, looking back. 
compared with th• 50 knot sand storms of th• land 
of enchantmmt, maybe it wasn't such a bad placr 
aftrr all. 

But, to regress to th• story at hand. it ...,med that 
two flying machin•s had prang•d one anothrr. On• 
of the birds had on stow ~vera) nules and had, post 
smash, spewed them over th• sand·trap landscape that 
was thi• part of south~st Iberia. One of the~ fire· 
crackers managed to bite th• soil without explosive 
mishap. and two bunged in with .what is called in 
Brooklyn a one·pemt det. To translate from the 
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Brooklyn~. the~ two latter ones didn't add any 
be~s. gammas or neutron to the landscape-but 
there was some alpha con~ination spread over the 
local area. The fourth one eventually was found in 
the water of the blue Mediterranean and. unless it 
conked a fish on the head on the way down, didn't 
cau~ any trouble to anyone or anything. 

Many thouunds of words have been written about 
what "'as done on delineating areas of contamination, 
cleaning these areas up to the sati•faction of all con· 
cemed, and ending up with an emphatic welucher· 
meru with the Iberians. But the Air Force ha• 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 
Palomares, but what should be done in case there 
is ever another alpha<ontaminating Broken Arrow. 

SIIIC&L [§2 Git£1 
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In the first place, alphies .., lirtle guys who can 
cause a lor of trouble within a ceruin area. Bur this 
=a is unall. A barrier u burly as the ~r in a cig
areue Qfl cause the alphies to otop and desiSI. And 
rven if you're a non-smolr.er, the alphie would only 
cause trouble our u far as an inch and a half a1 the 
moSI. In rhe oecond place, alphies can only hurt you 
if you gel them in your lungs, or ge< them in your 
body through an open wound or by eating them. 
The mos1 common way 10 gel them i• by breathing 
them in your lungs, if you ha~pen 10 he in a Palo
mares-type mess. ·And afrer you ge< them in your 
lungs, the liule aiuers get inro your blood otream 
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 guy• thai get in the lungs 
rver end up in the bone-so you have a preuy Rood 
chanc~ of coming out clean rven if you ger a. snoot 
full. 

What Old Doc is rrying 10 tell you i• that alpha 
particles can be. very dangerous, but so is highway 
traffic and smog. If you wan1 to get your wife on the 
~iving end of your life insurance policy, any of the 
above ways will do the triclr.. But smog and highway 
traffic "·ill kill --thousands of more people than the 
Palomares caper will-,md it would talr.e 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 lateSI on detergents, 
soaps, hair sprays, denrure cleansers, been, and non
calorie soft drinlr.s. Bur there hasn't been the fint 
program to tell us that there is a beneficial effect 
from carefully calibrated doses of radiation. ~''"·' 
quaclr. medicine. but well regulated and ,. .• 
bra ted treatments from medical opecialisu L •. 

cure you of many malignant diseases. 
But that's enough of this romance-so let'o 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 tald him to do in an 
area that may or may not be contaminated by a one
point detonation of a large type banger. This guy 
could be looking for another firecracker that hasn't 
bee'n found as yet~r cutting vtgetation, tomaroes, 
beans, or whatever, from land that had been dusted 
by these mysterious alphies. 

Almost e-veryone insists on knowing at once ex
actly how much radioactive material has been ac· 
cumulated in the body that· particular day. The 
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"almost" fraction of the rveryone mentioned above 
knowo that an exact estimate of "how much" can't 
be rven given a WAG for at least lix or oeven weelr.s 
after expooure. At lhil point, a 24-hour urine opeci· 
men will indicate how much amtamination got into 
the body and was esa-eted by the kidney• after a 
gueaed·at pera:ncage was pasaed into the blood 
otream from 11110ther pued-at amount that got into 

·tho lungs from inhalation of con~nated air. Get· 
ting a 24-hour specimen at the time of contamination 
in the field UDder field CIOIIditions io about u effica. 
c:iow u picking your ean with boxing gloves on. 
Everything io CIOII~nated, including the bottle, ypur 
hands, and whatever ebe u Uled to get a urine •peci· 
men. So the raulu will be eompletely confusing and 
uaeleu. and, even if a non-contaminated opecimen 
could be obtained, it wouldn't llhow anything any
way becauoe there hun't been time enough for the 
contamination to Ft through the lungs into the blood 
otream and from there into the kidney• for exae· 
tion. 

Probably the best way to Ft a rough estimate as 
to whether a guy llhould be !'mloved from the contam· 
inated area io to wipe out the nostrils with a couon 
IWab, oend it to a Jab for analysis of contamination, 
and, if the number eomes over oome magic number, 
oend the guy away from the contaminated area. This 
number hu to 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 stream from 
the lungs, and the amount that got to the kidneys 
and wao excreted, plus an "ir' percentage and oever· 
al unknown factorL The brain boys are coming up 
with ouch a number-.>d regardless of the unknown 
facton, th• number will definitely be a oafe one for 
vou who got a IDOOtful at the Brolr.en Arrow site, 
.. ~,- en-or will ~ definitely on the side of keeping 
-~ healthy. 

Any of you who did come up with a postuve 
number from the nose IWipe will get your chance at 
the 24-hour bottle. But this will come later, after you 
have been oent back to your own unmntaminated 
baoe, and six weelr.s have elapsed since possible ex
posure. Then, and only then. will the urine results 
be of any value. 

So Old Doc'o advice to you who were TDY on the 
Spanish Riveria is thi,._if your 24-hour opecimen 
from Palomares lhowed any alpha contamination, 
oend another opecimen in, and be oure to keep your 
insurance paid up, becauoe you might be in an auto 
accident where you might need it. But don't WOrT)' 

about dying of radiation until you get the official 
Jeuer with the blad. edging around it. 
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AEROSPACE NUCLEAR SAFETY 

Y: A. Bl .. Le, Jr. 
S...Ji. Co"J"' .. tion 

A.IL..,ae..,•e. New Mezico 

(T Itt opiniotts u:,.,..ued in the foiiiiWing article are 
tllase of fM autllon 11nd flo nat ...,._,, tM DHicial 
policy of tM Unitetl States Air Ftne.) 

In J9S8 tho Unit<d Stat .. placed its fint satellit< 
in an <arth orbit. Tho signals from this oatellit< were 
hoard for about two w«ks. tho limit of tho batt<ry 
auppli<d pow<r. Since thon tho Unit<d State> hu put 
forth a major effort in apace. SatelliteS weighing 
many tons havo b«n orbit<d which havo requir<d 
electrical po"'·tr plants producing as much as aevtral 
thouoand watts. It becamo appar<nt early in the apace 
program that tho optration of electrical payloads in 
apace for extend<d ptriods of time would dictate 
that 10111e form of aolar or nucloar energy would 
ultimately be requir<d. 

Tho Atomic Energy Cornmiwon, in the early 
19SO's ltudi<d a number of nuclear energy power 
oource concepts from tho veiwpoint of establishing 
their feasibility for uae in futuro spacecraft. Both 
rcacton and radioisotop< generators wer< consider<d. 
Although ground·baaed r<acton ar< inherently largo 
and heavy and requir< musivo shiolding, it app<ar<d 
pouible that unaller compact versions could be de·. 
lign<d for apace uae. Lik.ewiae, the high specific power 
available from oevoral of tho radioiaotop< materials 
made it probabl• that r<aaonable pow<r levels could 
be obtain<d from iaotop< power aources. 

Tho fint space atomic power aource wu demon· 

!8 

111at<d in 1959. Call<d the SNAP·5, this iaotopic gen· 
erator uoed Polonium·210 as a fuel, -igh<d four 
pounds and produced in excess of 214 watts of pow<r 
for 90 days. The total power availablo from thio four 
pound unit was equivalent to nearly on• ton of 
nickol cadmium batteri... In 1961 a venion of tho 
~'<AP·5 perator fuel<d with Plutonium-258 was 
uoed to power a portion of two navigational oattllit< 
oystems. On• of theoe nuclear power<d systems is still 
optnting. The condition of tho oth<r is unknown 
Iince it cealed crananitting after eight months of 
optration, apparently due to an electronic failure. 

Starting in 1965, larger plutonium fu<led iaotop< 
~r suppli .. were Oown on thr« navigational 
satellites. Theoe power aupplies wer< delign<d to do· 
velop 25 watts for five yean. Two of theae ar< still 
in ..-bit whilo a third was destroy<d as a result of 
a failure of the miwle to place the oatellite in orbit. 

In 196S the fine reactor power aupply, designat<d 
SNAP·IOA, was placed in orbit around tho earth. 
This unit produced in e1tceu of 500 watts of electrical 
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power for a ~riod of 4! day•. The reactor wu then 
apparently ahutdown by an onboard IICIISOr which 
malfunctioned. Until ahutdown, the power oupply 
~rfonnance ncetded expectations. 

ThrR systems are membtn of a family of atomic 
power aupplies dt~igned for u~t in apace. Figure I 
ahow• the different sy1ttm1 under development. The 
left side of the chart allows the higher powered ay .. 
ttms which art reacton 1111d inqude uniu to produce 
heat a• well as thooe to produce eltc:tricity. The right 
aide of the chan shows the lower powered ayattmS, 
again divided between thooe to produce beat and 
those to produce electricity. Figure 2 gives the char· 
acterization of the variou• ayatttDJ including weight. 
fuel, and power level. 

There is some hazard uoociattd with the u.. of 
radioactivt materials a1 an energ)· aource. Thia is 
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abo true of other u~tf ul energy sources, like atam 
or gasoline. The public ha• learned to accept certain 
aafety precautions in order to benefit from tht~e more 
common energy source•, and a similar pattern will 
evolve with radioactive materials. 

The ability of any nation to sucet~~fully punue 
the exploration of space is most certainly governed 
by the amount of electrical energy which can be de· 
livered by space power aupplies. Figure ! ahow1 a 
s~ctrum of power levels venus lifetime for various 
space aystems. The higher levels of power can be 
met only by use of reactors. Clearl)'. there is no com· 
~tition with atomic energy in this area. In the high 
intennediate levels, oolar dynamic •ystems, iooto~ 
dynamic •ystems, or reactor aystems, all using rotating 
machinery £or energ)l conversion, can m~t the power 
levels. The low intennediate power levels can be 
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handled by either aolar atatic or iooto~ static ay .. 
teans. 

Conaidering the bcoad apectrum of capabilit)'. 
nuclear energy wiU certainly prove to be indi•~n .. 
able in apace. Safety p-obably reprt~ents the greatest 
deterrent to the extensive u.. of nuclear power in 
apace thus far. Safety ia not aomething that just hap· 
peru. It must be carefully thought out and positive 
IIU!pa taken to achieve iL 

The next chart, Figure 4, is ahown to pre~tnt in 
lhe form of a multiple path I.ITiy, a simplified ver· 
lion of the overall aeroapace nuclear safety problem . 
Given a launch, the chan allows that the flight can 
reault in one of three things. Either the missile 
adtieveo a aucceuful orbit, or a ahort orbit, or it 
aborts. By definition, all poaaible eventualitit~ of an 
-atltlllpted launch can be made to fit into one of the 
blocks. The aum of lhe probabilitit~ in any row is 
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one. The number of bloclr.o in thio row can be u 
many as desirtd as long u the sum of probabilities 
to~ls one. The ~tCC~nd row shows what can bapptn 
as a result of rtentry. Again, every eventuality is 
covtrtd in this row. The third row shows the form 
the resulting exposure may_ ~lr.e. The final row i1 a 
ulety index which consioru of three itemS to be 
evaluattd; the number of ptoplt involvtd, tht prob
ability of exposure, the stvtrity of e~tposure. More 
will be uid later about this s,aftty index. The chan 
is ultd to illustrate a ·l}'lttmltic method of analysis 
which will cover all the possible con..quenc:rs of a 
flight. There 're 27 dillerent paths through this 
array of bloclr.s which must be considtrtd and for 
which a ufety index should be evaluattd. For an 
actual system, the number of paths will be more than 
rep~nttd by this array. Some systems can .involve 
several thousand stparate paths dtptnding on the 
number of rows and columns neces.sary to deocribe 
the mission. It is impor~n t to note that the prob
ability of exposure is never ttro along any path so 
that some evaluation will always be neceuary. For 
example, a pqwer 1upply drsigntd to reenter intact 
has some finite possibility of burning up and it 
may in fact develop that the grtatest potential haurd 
exists along this undesired path. 

When the important aitical , paths are isola ltd, 
then attention can be given to these areas to reduce 
the potential hazard by reducing the numbtr of 
ptople involvtd, the stverity of the exposure, or the 
probability of occurrence (the throe items in the 
ufety index) . 

The primary approach to the ufe ust of ilotopt 
power in space has been the stlection of orbi~l 
altitudes that have a long lifetime relative to the 
hall·life of the i10topt. Ten hall·lives will reduce 
the iiOtopt inventory by a factor of 1000. However, 
in attempting a launch, there is some probability 
that a short orbit or an abort will occur. Usually 
the more hazardous situations can arist along one 
of these paths. If the shon orbit path, becauoe of 
iu random reentry characteristic. proves to be the 
most critical, the designer may be able to reduce 
the probability ot incurring a short orbit by .electing 
a ballistic ascent into orbit rather than a Hohmann 
transfer. Although a reduction in missile perform· 
ance is incurrtd, the probability of being in the short 
orbit ma)· be reduced by a factor of 100 or more. 
Or, as an alternative, the dt•igner may choose to 
rtduce the random character of a •hort orbit re· 
entry by including a command d<arbit 1ysttm with 
the atomic power suppl)· to achieve rtentry where 
desirtd. Gains in ufety, by a factor of 10 to tOO are 

·-- ------·--·----~ ....... -. _____ _ 

pouible with this approach. Thtst are only two of 
many pouible ways of improving the ufety picture. 
The designer is limhed only by his own ingenuity 
in developing l&ftr ,_m.. Ill 111111e inaanc:rs the 
lituation may arist where a lllriu:h in design approach 
u neceuary. A careful analysil may show that an 
in~ct design involving a · Ciftll fuel form is safer 
dwl a bumup design or &be revene may be true. 

In nritching from a bumup approach to an in· 
tact approach, one u amfronttd with the very diffi· 
cult problem of trying to C>Ompare &be uaptability 
of a low probability of aposing a IIDalJ number of 
people to a hich level of hazard, with a higher prob
ability of aposing a large numbtr of people to a 
low level of bazard. 

The rest of WI article will be devottd to 10111< 
cboushu on chis oubj«t that may na~tuaUy form 
a basis for aiteria which can be ultd to make such 
judgmenu. Earlier, you will recall, I indi.cattd that 
&be terminal evaluation of the &mly of the multiple 
path chan is a l&fety inde~t involving the number 
of people expoeed, tht probability of exposure, and 
le'Yerity of apoaure. What u needed to form the 
basis for an approach to ws problem is a naturally 
occurring hazard that u readily accep~ble to the 
world's population, but at the ume time has the 
potet~tial from a lingle incident of involving a Ia~ 
aep~ent of ptople. Typhoons, hurricane•, uunamio, 
or eanbqualr.es, -.n at lint to fit the aittria; how· 
evtr, even though they often involve a numbtr of 
people they unainly could not be classified as "ac· 
ceptable" Iince no one would agree to an operation 
wflich had any probability of causing casualties at 
the nte of any of thelt natural accidents. Nature 
has provided one form of hazard that does stem to fit 
the requimnenu. This is the hazard auociattd with 
the entry of meceoriteS. 

Figure 5 il a stt of curves relating to iron meteor· 
ita showing lbeir size, frequency of arrival, and 
reaulting lethal area. It can be -n. for example. 
that five me!A!Orites weighing ten tons each enter· 
the earth's aunoophere each year. Piclr.ing another 
aize, it can be -n that a meteOrite weighing 100,000 
tons can be exptcted to strilr.e the eanh at a rate of 
about 5 to 10'4 per year or one every 2000 yean. The 
well lr.nown crater in Arizona was made by a meteor· 
ite of this oize. The resulting crater was 1.2 lr.m in 
diameter. It has been estimattd that all life within 

. a diameter of 10 t.m wu destroyed u a result of this 
impact. The newspapers recently noted that an ... 
teroid namtd lctharus will pass within 4Vz million 
miles of the earth in the summer of 1968. Thi• a .. 
teroid, which revisiu the earth every 19 yean i• about 
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one mile across and ,.·ill weigh in the vicinity of 10 
billion tons. The chart shows that the crater from this 
meteorite. should it ever urilr.e the earth, would be 
perhaps 100 lr.m in diameter while the lethal area 
would cover a diameter in the range of 1000 km. 
There are two craters in Africa that are 25 and 40 k.m 
in diameter, providing evidence that large meteorites 
do strilr.e the earth. A boot. on the subject of meteor· 
ites nates lhat evidence indicates the earth has been 
bombarded throughout geological time by meteorites 
and there is no reason to beJieve it will not continue. 
It is noteworthy that a ton of meteoritic mate-rial 
traveling ar meteorite velocities ~pr~nu the ~inetic 
energy of 10 tons of high explosive. 

From these curves, and the population distribu
tion on the earth, the curve ihown in Figure 6 was 
deri,·ed. It shows the relation between the number 
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of people that could be killed from a given size 
meteorite striking the eanh and the probability of 
that "ent happening. It ahows, for ex.unple, that the 
probability of one death per year is about one in 
500 while the probabiliry of as many as eight million 
people being killed ia about one in one billion. In 
spite of the fact that about ten meteorites strilr.e the 
surface of the earth each "day, there apparently has 
never been a death attributed to a meteorite. An 
individual's penonal hazard is remote, being about 
one chance in I G- 11 of being scruclr.. in any given 
year . 

Again, referring to the last row of the multiple 
path chart, the thfee ilemli~~~Qftted for consideration 
in the safety index were the number of people in· 
volved, the probability of exposure, and oeverity of 
exposure. As can be 11ee11, Figure 6 provides a form 
or a safety index guide for the most severe possible 
exposure from a naturally occurring hazard. It seems 
reasonable to Ulume that this could also prove to 
be a quite acceptable guideline for a man-made 
hazard. It should be possible to draw other curves on 
this chan which can represent other levels of ex· 
posure (oevere 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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1. Edrillgton, T. S., lollistic A Kent to Orbit os o Meons 
ol fnlloncinp HuciHr Solft'(, SC-RR-65-618, April, 1966. 
2. Hawkins, Geoald S., Meteors, Comets, and Meteor;,es, 
196ot. 
J. lifl Asttlnlid Will Pass Close to Earth in 1961, Albu
querque Journal, August 22, 1965. 
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l7 5 71 12: ')The MC888 Armiug-Safillg Switch 
~blie• and MC:l552 Jleady-Safe s,ritd>es from 
wapon Nos. I and 4 were all found in the SAFE 
pooition. The lwitches from wapoa No. I were fOUDd 
ID be functional and ou~Uy puoed tesu for war, 
reserve motor-driven rotary lwitcbes. Tbe MC:U52 
from wapon No. 4 bad oilt md oalt water in the l'!aJ' 
!rains and electrical lwitch coatacU. Thill fcRign 
matter entered througla a brok in the cover of the 
lwitch cauoed by, owapeooure·during deep oubmerJ, 
ence. The owitch was inoperable. By tbe time tbe J*l· 
morum tesu were coaducted, the IIIKIIlitor canacu 
were corroded 10 estallively chat a hipuni•ance 
path wu indicated instead of the DCII1IIal ohort drcuiL 
AtlnlpU 1D operate the MC:U52 lwitch were UDIUC· 
ceuful eveo alter the mud was cleaned from III'OWld 

B~OI<£N. 
ARROW 
(SPAIN) 

---------L------- ·-
'·------------------------------·------------------------------------------~ 

1.\\·\~ ~ 
\ .._; f <- J ' =:)' )} I J I: I ..;, 

~ - . 

55 . ::·~. 
·~ .. 

. ' J:~· 

.rpwt IPII.RI I ACI IVA '; :t 
4 rrm·••• au :4; 

-------.~:r&.. 



8BOIIBN A.BBOW ______ .. ____ _, 

IIIII ... 4 firlll Stt 

au :a;u:zs sAil a 
.. 73?111 IWR?X 'S '"1 d 

.. 
tile walen and ~&epping mech•ni•m. The functional 
cauacu were alllfirmed 10 be in SAFE politian and 
10 indicate open circuits. ' ' 

f 7 PI Tbe MC-1469 Seq tia1 Timtt · ~ ~ I um 
fram a pan No. 4 - run down caDpletely in both 
c:b•n!!el• Sincz weapon No. I bad only - IIClU&ting 
rod a:tnaed fram tbe MC.IIIO Single Pube Gentt· 
at«, OD!y - m•n!!el of that eequential limer had 

.run down. 
(! &) (?#I) Tbe MC.796 and MC-1262 Tber· 

111&1 Battery PKb were cfwted for proper equib 
r-lmnce Tbe equibl -..ured 4.5 obma, wilhin 
tolerance for unfired abennaJ baltery equibl. Sandia 
CarponUoa may peri- funai-1 ICIU at 10111e 
laca- date oa thae canpaaenu by firing them and 
-.urine tbe -lpul wollage. 

@sa; pp lpTbe MC.l5SJ Differential Pn:uure 
Jnducen 011 weapon N01. I and 4 had moved off lhe 
fully-recraaed polition but were nol fully a:tended. 
The required ~re differential could not have 
been leDied by lhele caDponenu during descent, Iince 
che buo ,_ did DOl operate. The elecaical ligna!• 
required for operation of lhe differential pressure 
fences had nol been generated by lhe lhmnaJ bat· 
llria and would have been blocked by open con· 
wu in che Jleady Safe Swileb. 

($!&) (#I) The MC.S90A Neuii'Oil Genera-
101'1 were functioaally tested. Each neu1r0n generator 
prcx!uced a atisfatcory output during lhe tests. The 
bouDm of lhe cue of che neuii'Oil generators on 
weapon No. 4 were depressed slightly by lhe OVtt· 

~· The integrity of lhe cue leal had not been 
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··diaturbed. This component wu one of the few items 
in the weapon which ult wat.eT did not penetrate. 

( ) (6¢ Lj When weapon Nos. land of were 
10m loose from the MHU-20/C Clip-In Auembly. the 
actuating rods were extracted and a liiagle pulle of 
energy delivered to the CllllllaCU of the MC-1!52 
Ready-Safe Switcheo. Tbe MC-1!52 in the SAFE posi· 
tion prevented any electricol energy being delivered 
to the thermal battery aauating oquibo. The MC.H69 
Sequential Timen ran down for aingle<hannel op
eration in weapon No. I and both channels in 
weapon No.4. but the·weapOit arming circuiu were 
intcm~pted by th~ open c:oncacu of the MC-1552. In 
addition, the m\nimum velocity could not have been 
-..eel by the differential preuure leDaing nritcheo 
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in either weapon without the pop-out fences extend· 
ed. The only oquibo in the weapons which fired were 
thole that enetgized the M{;-1469 Sequential Timers. 

( 2 5 t b) J The Nuclear Safety design fea· · 
tUJU were adequote in the weapons exposed to the 
aa:ident at Palomares, Spain. Tbete ufety device• re>
ponded to the accident enyjronment as they had been 
designed. Tbe MC-1552 Beady-Safe Switches were es
pecially effective in auuring Nuclear Safety during 
thio accident. The accident was costly_ and required 
more extenlive 1'CSJ>OIIIe than any other to which 
nuclear weapona have been exposed. There was no 
nuclear yield u a result of the accident and the Zero 
Defecu record for the Air Force Nuclear Safety Pro
pm wu mainlained. 
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T-304C TEST 
(C) (2p 2) Reantly. rwo W-25 warheads have 

failed the T-!0'4C electrical continuity rest. In both 
casrs neither the DSI nor DS2 lamps would lighL 
The first failure was traoed to the T-!04C test set. 
One of the leads on the resistor ·was brolr.en. The 
~econd failure could not be duplicated. 

(Sj ( ; J There has been an inaeuing num· 
ber of reports of T·!04C tests failing the fint time 
but checking okay on the recheck. All penonnel 
abould double check all electrical connections before 
the rest and a11ure firm rotation of the generator 
knob. 

ONE MAN SHORT 
(6 2£5; ;sp ) A MK 4! weapon was being un· 

loaded from an F-105. Before weapon lowering, the 
operation was halted because one of the team mem· 
ben was needed at another aircraft. The Loading 
Section NCOIC notioed the remaining crew memben 
~tanding idle and directed continuation of the down· 
loading. From this point on, nuclear safety deterior· 
ated as follows: 

The aew chief proceeded with the downloading 
even though he was abort one man. He did not 10 

advise the NCOJC. 
He violated the Two-Man Concept by entering 

the cockpit alone. 
He akipped at least one step in his check list and 

lowered the weapon without unlocking the Pullout 

nss-· , nn:· 
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Plug Recleptacle. All pullout plug. were atracted 
&om the weapon. 

It must be remembered that Nuclear Safety, like 
· ty, ia t!lln"JOfte'l raponaibility. 

A lANG 
Mi-1a9recent exploaive accident in an MMS 

faciili!J out the hazanla ol working on weapon 
components without 8dequate tech data and know
ledge of the system. A MK 59 parachute a~~embly was 
being demilitarized wben the prima cord detonated 
resulting in S penon• injured,-2 seriously. Prelimi
nary inveatigation indicates the team was attempting 
the prooedure without tech data or written direc· 
tives. Team memben were not familiar with the oper· 
ation and bad DOt di'Citlaed any particular method 
ol attack or Diety considerations. I.ach went his way, 
cutting and llripping the old girl down until abe 
101 hot and blew. One thermal battery and actuator 
bad been diaanered and cliaconnected before the 
team attempted to remove the manifold ring con· 
taining prima ciarcl. The a~~embly partially demili
tarized iuell at the lXIII of 11everal fingers. pan of a 

.band, poaibly an rye, and Ievere cuts and bruises. 
Permanent clioabili!J and the loll of an estimated II 0 
man daya resulted from thia accident. 

KIWI! PIX 
Phase I power system •JUiler Fix" modifications 

have been completed in Minuteman Wings I through 
V. The actual completion dates were: 

Wing I -IS Apr 66 
Wing II - S Jun 66 
Wing JIJ -10 Jun 66 
Wing IV - I Jun 66 
Wing V -.!n May 66 
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MINUTEMAN SAFETY MODS 

Four Engineering Ounge Proposals (ECP'o) are 
being incorpora"'d into Minu..,man Wing. I through 
V. Each of theoe ECP'• will improve the delign of the 
weapon rystem from a Nuclear Safety standpoint. 

lmprovemenu being made an: 
ECP 969-5-phase sensor and improved brush 

lifters for motor generator. 
ECP 976--Change Programmer Group wiring 

to provide additional ordnance circuit prouoction. 
ECP 978-Ioolate aitical missile circuitry from 

battoory fault CUJ'T"nts in operational ground equip
ment. 

ECP 981-Preclude SCN Test hand up by 
changing circuitry in the Launch Enable Unit and 
Verification Store drawer. 

USE THE CHECK UST 
Here i• another example of failure to follow pro

oedures. A Mk H bomb was being ~ransferred 
from storage to strike delivery. An H-418A Bomb-to
Hoist Adapter was attached to the bomb and a MJ-1 
Bomb Lift. After the bomb wu ra.ised and the bolster 
removed, the quick-release pin fell out. This allowed 
the rear &hackle to open. The tail of the bomb struck 
the ground. The ball locks on the quid release pin 
were found inoperative. All weapon ·I Technical 
Orden contain the following requirement: "Before 
each day's use, visually determine that H- numbered 
special equipment is serviceable." 

CHECK USTS 
In recent months, the old problem of S-1 switch 

and pullout plug extraction has again reared it'• 
ugly head. There is no e><~use for this occurrence. 
All unloading check lists contain a s"'p requiring di .. 

·-·------------
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connection of the reuontion devicn and the uoam chief ·.~ 
or load monitor ahould verify aa:omplishmmt. Tbuo, 
failure to disa111nect is an error commjtt<Od by two .. 
aeparate ~ No. matter ~ often you have per· ; 
fCII'Died a panicu1ar JOb, yau will aever be proficim t · ; 

enough to lrLIIl your aaemory. 

Equipment wu palitioned and a weapon-
loaded ainnft was being prepared for a normal pad 
change operation. Tbe power unit was pushed into 
palition apprvximatooly 12 to 15 feet from the air
aaft and the dust caps were removed from the air
aaft hydraulic connection. As the left cap wu re· 
moved, hydraulic Ouid spuned onto the power unit 
near the eugine exhaust and immediately ignit<Od. 
Prompt cnw action extinguished the fire and pre· 
~t<Od damage to oth~ airaa.ft or weapon. The power 
unu aaffered only mtnor pamt damage. In spite of 
put claims that hydraulic Ouid will not bum, this 
incident iUuslrlltn that, under the proper circum
stances. it can and will ignite. The organization has 
aabmitt<Od an AFTO 22 on the loading manual recom· 
mending a hydraulic pressure check on the aircraft 
and is procuring longer power generator cable• to 
permit the power unit to be positioned in a safer 
place. 

18011al!IOO£TIC~S FC~ VIIJl 
A~ml.l£11. AWAiiJ!D 

o' Tllll ann o;, SY£7~. u~£7 
1101 ACHIMilaiiEIIIJT 1!.1 ieUCLUIIliAF!V'if 

ARE DUE AT IHE OFFICE Of IHE DEPUTY IISPECTOR 
&EIERAL FOR IISPECTIOI AID SAFID, USAF IAfiiSTl, 
IIRTLAID Afi.IMEX 11117, lOT IJTER THAI I fEB 1967. 
SUBMIT YOUR IOMIIAnOMS TO YOUR MAJOR COMMAID 
lOW. ISU Aft 122-3!. 
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