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(Representatives at too conference unfamiliar with the test letter were given 
an opportunity to read it before the conference was officially opened. ) 

Capt. Jenkins: This special meeting was called at the request of the Alternate 

Army Member, Mr. Batley, to discuss the various aspects of proposed tests of the 

Nike Hercules . It 1s one of these situations where the man with the case is also 

the Board Member, but that ' s the way we run things here . I 1ll turn this over to 

you Mr . Batley. 

Mr. Batley: Thank you Captain. As tm Captain mentioned the request for this 

group to get together 1-1as rather on short notice. Some tiloo previously, to g ive 

you a bit of history, there was disagreement with regard to the physical location 

of the Nike underground storage boxes. The disagreement was occasioned by the 

fact that we have a conversion program at tmich tve would place missiles of the 

Nike Hercules type in an Ulrlerground box located at S28 ft. from the boundary. 

There was doubt that quarters erected at the boundary '\-10uld sustain an initiated 

explosion within the box. I will refer to the undergrou.l'ld storage structure as 

a box from now· on. Initially the Ordnance Corps indicated that they thought that 

destructive tests might be unnecessary because the evaluation in the beginning 



to select the distance was predicated on certain special aspects of the case. 

In spite of the recanmendation to the contrary there was a directive to this 

end, destructive tests uould be conducted with Nike- Hercules in order to validate 

or to show the er.r of the distance at which houses lrould be permitted f rom the 

box_x 528 ft. is an inhabited building distance from the box at which houses 

might be built depending on how tm Goverill'il.ent buys this land and mat easements 

are taken. In order to get the test program arranged, the directive indicated 

that the Office, Chief of Ordnance and Office, Chief of Engineers would col-

laborate. Immediately upon receiving that communication, such an attempt was 
of the 

made, the adv:ice;Council of Engineers was sought and given . vie had considered 

it several days before the Engineers met with us . There v.'as in our mind a 

certain prescribed test of destructive type r1hich 't70uld furnish 

to those not completely familiar vti th the technical aspects of psi impulse 

and we had hoped that we would insti'Ullent the tests completely so that we rTOul.d 

have technical information, scientific information, on which to base conclusions. 

Not only did the OCE and OCO get together but we arranged a conference at the 

Aberdeen Proving Ground l~here we considered in the Ord Corps a good portion of 

the scientific brains in such tests as these . Mr. Hansen, Mr. Tyler and myself 

were there, including Aberdeen personnel with the Research Laboratory. The 

problem was (sketches on blackboard) Her e is a structure of reinforced concrete 

walls and beam structure over the top, from this corner to the boundary tre 

distan::e was establismd at S28 ft . TOO quantity of explosives in each of these 

missiles is in excess of 4 , 000 lbs., 600 lbs. in the warhead, and tvhile the 

designer would be quite critical of my illustrationct: Nike Hercules, I think it 

1dll serve our purpose to say that we have in here , approximately 2300 lbs . of 

polysulfide propellant and in here something like 3000 lbs. of double base 
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propellant. The total explosives quantity in the boxes was estimated to be a 

total of 25, 000 lbs., that was arrived at by combining 600 lbs. of the warhead, 

a contribution \'Thich was determined by previous tests at Aberdeen with the poly

sulfide grains and a 6oo lb. warhead primer to be about 12% or 276 lbs. For 

purposes of computation, we used the total quantity of the double base propellant 

which added together gives rougbly 25, 000 lbs . It was to determine whether the 

missiles when stored in this box and exploded, rThat type of damage would occur 

out here . It was previously established in our theorizing on the problem that 

600 lb . warhead would probably all be reacted almost instantaneously largely 

because of fragment reaction. We have specific knowledge that a portion of the 

propellant grain would react in the order of 276 lbs. each. vle believe that 

some of it react as a result of that 600 lb. initiation. After discussing the 
wi. th OCE, oco, & Aberdeen PG 

problem/there were man;r intangibles, there rrere some areas of uncertainty largely 

because this is an underground box, it runs from possibly 1211 to 6 11 a slab, it 

is beam construction, and above it it has a track on 'Which the m.issiles will be, 

and in the canter will be this elevator to move the missiles from the box to the 

exterior. The uncertainty was that if it all went up as 25 ,000 lbs., we would 

get out in this area something on the order of 1.5 psi. I think we all agree 

that that does cause some damage to a house . We believe that the damage might 

not be substantial but how to anticipate what an initiation would do was rather 

difficult. There j,s no information available that I know of under this situation, 

tbe fact remains however, that we do have the boxes , '1-19 do have a mission, and we 

do want to know that we 1ll be reasonably safe . After discussing in great detail 

the tests , it was believed that two possibilities might exist other than all the 

l.Jarheads go Jqm and that is we \oJ'Ould get all the warheads to go but at some 

appreciably small t:ime after these trere computed, it was not definitely knolm 
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that an explosion confined in this box momentarily because of the overhead cover 

that all of the energy released by the warhead might conceivably react later on. 

Houses out beyond this might be subjected first to a pressure of unknown impulse, 

and then before its response was completed it might be fowled up by this. These 

are opinions expressed by individuals that have done much work in this particular 

field and I think they explained the problem very nicely to us over there. And 

it left uncertainties. To prove or disprove that the distance is right or Hrong 

it was concluded by the group am tre had concluded beforehand, that there is only 
through 

ore means of conveying that information and that is/.tla:::i:x tes1s of full- scale 

proportion, largely because there is some doubt as to the accuracy of a scale 

• • .... purely and s :Luply technical 

information to those that may not be scientifically or technically inclined but 

rather engaged in broad problems, they might not be able to relate damage and 

technical information, pictures and movies are very valuable. After tte pre-

liminary get- together and the layout of the ~ of instrumentation that was 

wanted, it was decided and it was tolq to the DCSjLogistics that a full scale 

test was essential. I assure you the instrunentation is as far as -we can make 

it . This test as conceived will provide underground storage structure of the 

sane type of construction that 're have in the field. It will not have the 

utilities of course, nor will it have the electrical installation, but it will 

have all of the necessary attributes associated with underground structures. 
within 

It will have ill it, six missiles less the electronics guidance package , largezy 

because that can be simulated quite readily by radio or other electronic devices 

of the same magnitude, same size, and same characteristics . The propellant of 

polysulfide will be in its case and of the same type used in a good missile . 

It is impossible in conducting a test of this type and magnitude to use questionable 



materials, this has to be a propellant lmo;.m to be free from fissures, cracks 

and other things that change its characteristics . The double base boosters of 

which there is a cluster of four will be precisely the formulation used in the 

missile . These six missiles it tvas intended be placed in the structure exactly 

as it will be placed in the structure in tm field. The initial determination 

that all of tts materials i-70Uld not react was predicated on the fact that we have 

two banks of three missiles each, each bank being separated from its neighboring 

bank by about 15 ft. Each missile of each battk .of~three will probably be 6 ft. 

om from tre other. The distance from the ivarhead to the polysulfide propellant 

which we knew beforehand is not inclined to react completely but rather as a 

percentage reaction high explosivesvdse is separated from the warhead 2 or 3 ft. 

and the double base propellant Hhich is behind it would u.se it as a buffer and 

the distance from the warhead back to the double base propellant probably would 

be 14 ft . We have determined that in the field that an incident developed in 

that box t-vould be worse if it involved a warhead so far as the explosives nature 

of the thing is concerned, fire is very serious, but we f ·eel that we should 

validate the explosives in the warhead and its contribution from the propellant 

largely because that will give you the blow we most expect. What the contri-

bution of all this is was unknown, but t-1'8 felt that one missile would be involved. 

So it 't-vas determined in the test program that six live missiles of the type to 

be used would be placed in the box and one missile of either bank primed in order 

that tbare would be an assured high order detonation of that particular warhead. 

We felt that a single test would not be acceptable because there is no precise 

information available to predicate the results that we will apparently have. 

They may all go up , we don ' t know, ~are convinced the warhead will go, we are 

convinced that 25,000 lbs . will go . The instrumentation will be explained by 



Mr. Tyler , but we feel that tre test to prove or disprove the nature and tte 

magnitude of this distance can only be done v1i th a box of pr oper construction 

and missiles of that configuration and distribution as in the field and we feel 

that it ' s reasonable that only one missile w.ill be involved and probably the 

warhead. Three tests were considered to be as a minimum. To examine into the 

destruction that would be produced b.Y such a detonation two houses at each of 

the cardinal points were considered necessary . One house at each cardinal point 

would be fraM.e, the other house would be brick construction. The reason that 

eight houses were selected is that in the question of the test site because of 

slight irregularities in the terrain out beyond528 ft . , may not be recognized by 

the people building these things as important. It is important because of 

rever beration that one might get. 1t/e want flat land, but we want the t1-ro houses 

at the far corners to find out if slight irregularities do effect immeasurably 

the results obtained by instrumentation. The place to conduct the test was quite 

difficult to select. Aberdeen cannot take a blow of 25, 000 r epeatedly largely 

because there are people in the neighborhood and such a large blow in such a 

populated area would cause repercussions. Yuma Test Station in Nevada was thought 

an i deal place, but there were reasons against it, because of the lack of in

s t rtllll3ntation and lack of personnel. White Sands Has finally sel ected. Ins tru

mentati on needed suppot't but it was determined that the test r esul ts should be 

on the basis of the box, the missiles and the houses at the f our cardinal points . 

The reason for that being that we have theorized on t-rhat pressures and impulses 

will do and we have differences of opinion. I think the only thing that will be 

quite conclusive are photographs of the damage, something tl".at people can handle 

and see, as 1:1ell as instrumentation results that will back it up. We propose in 

evaluating all these tests to run multiple tests . The Engineers collaborated in 
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giving us very good estimates and 1-1e ' '1orked rather c~osely together. The tests 

finalized themselves in arriving at a figure of $.400,000 + per test. Probably 

three tests would aggregate about a million dollars . Individuals in discussing 

the prelirninary tests were convinced that this approach was sound. In our office 

and in collaboration v7ith the Engineers vie prepared a letter including all these 

estimates, asking that funds be provmed and 18 missiles at least be earmarked 

for these tests. I think there lies the problem, the 18 missiles may never be 

used if the first test demolishes these houses, I think it's unwise to conduct 

the other tests . If by chance, hot-rever, it ~ron 1 t, there will be two additional 

tests in order to validate the results obtained in th3 first one. The request 
to DCS/Log 

for the missiles ~oras the most i'llportant part of the letter,( the comment returned 
irrlicated 
that vre should take this box and dispense with the missiles first but \-19 would 

compact in here 25, 000 lbs . of high explosives, put a detonator in the ends of 

the piles and blou it up . Upon receipt of that letter I returned to tbe source 

of origin. and eJq:>lained to him th3 inequalities that are associated with a test 

of that nature because it would not produce the delays ~~at usually are associated 

'fli th the travel of a missile from here to here and so on, which as small as it is, 

is an increment of time . After some discussion it Has agreed there that sinlUlated 

tests using high explosives in place of real missiles was not necessary. Ro1rever , 

in the first communication which preceded all this it was indicated that t.re would 

discuss it with the ASESB. Our tests had not been completed nor did we know that 

tley would be received and tl'l3y haven 1 t yet. That was the reason the only thing 

iVS could do with the ASESB was send them a communication that v1e had sent to DCS/Log. 

After talking with that office, however, they are in agreement that simulation by 

substitution of high ex:plos ives for the warheads arrl missiles t.;as not entirely 



appropriate . It i·Tas indicated, however, that it might be well if the problem as 

we have proposed it and the test program as we have proposed it be brought to 

the attention of the ASESB and AFSitlP in order to ge t a reaction of the method of 

approach and indicate concurrence with the idea that a test to prove or disprove 
can or 

that this distance and its damage to the houses/cannot be obtained by the use of 

the real missile or contrary by use of substitute of HE. You ' ll all be interested 

in vrbat we hope to gain from. this test in the way of instrurentation, and that is 

a small part of the problem , because one must get the pressure and the impulse 

in f l ows at the distance and far out . It must be in understandable media, 

something in the or der of moving pictures . We also wanted to know \<That the 

displacement was in these houses . I ' m going to ask Hr . Tyler if he wi ll explain 

the type o.r instrumentation that we plan on putting there an:l what type of infor

mation we hope to get. 

Mr. Tyler: This chart was prepared by the Engil.l.eers • • . in order that we might 

save time and money in constructing three different boxes arrl we have showed 
around these boxes before houses are constructed around the other 

here the houses/ TrJhat \f e intend to do is to run one test / . I have sketched in ) boxes 
'" 

on one of the boxes tm type of instrumentation that is proposed. In addition 

to the ac'b.lal photographs of evalua ti.on of damage to the houses it was determined 

that we would like to know both pressure and irnpulse caused by this explosion 

out to 528 ft .. distance and carry it on further to 1170 ft . All of our instru
within 

mentation is concentrated Kt 1170 ft . radius of the box. There were two types 

of instrumentation coverage proposed. The first one was camara coverage which it 

was proposed to use high speed cameras photographing the blast wave agai nst a 

1200 ft. fence. These cameras would be located some 3 , 000 fto away from the 

fence l ine and lilOuld be located so that you got a photogr aph of the wave going 

in all directions from the box, I 1ve indicated these high speed cameras Hi th a 
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little red rectangule so that we have eight high speed cameras, 3,000 frames 

per second to photograph the travel of the shock wave against the fence . From 

these kind of records , it is expected that the velocity of the shock as a 

functional distance from the magazine can be determined and the free air explosive 
fast 

weight from these data. We would also have two/cameras focused on the magazine 

itself, from these records velocity at which debris from the magazine can be 

determined. We would use eight lOl-l speed cameras, 164 or 168 frames a second, 

to observe the response of the houses themselves from the blast. These locations 

of course are not exact. We would also have two low speed cameras observing the 

action at the box. After completion of the test we would have complete field 

camera coverage of the damage . The blast pressure gage ins trurentation would 

consist of 12 VRL self recording pressure time gages . Eight of these gages would 

be located in pair s at 1],70 ft. from the magazine. The remaining four would be 

located closer to the magazine for comparison as well as methods of recording , 

and for the moment I 1ve stuck those in at 528 fto There will be eight of the 

second type, four located 1170 ft. from the magazine and two would be brought 

in to the 528 ft . location. Also we have two at lOO ft. away uninstrumentedo 

Six of the gages would require low frequency response recording equipment. 

We would either use eight or 16 channels of high frequency response • •• depending 

on what was available at the time . If eight channels are available they 'W'Ould 

be concentrated at 108 and 528 £t. distance . If 16 channels are available , 1170 ft . 

distance would also be instrumented . In either case, tv10 reporting channels 

set at different sensitivities will be used to record the output of the gage . 

As sort of a bonus from this test we will use four channels consolidated pressure 

gages and recording equipment to measure the relative long time pressure 

expected in this personnel shelter just outside t he box itselfo The ground shock 
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section of the ballistics terminal laboratory 1dll completely instrument one 

frame house. In addition they will install three displacsment gages in each 

of the houses and one ground displacement gage nearby. There will be no ground 

shock instrumentation available at the time of these tests . 

Mr . Batley: It indicates the history and the reasons why the test as proposed 

appears essential to us. It also indicates the magnitude of the instrumentation 

that we expect to surround this test Hith . It is expected to be completed and 

when completed l-18 will have some basic information on what these missiles will 

do themselves and ,.,hat the box will do as a barricaded structure and what blast 

developed will do to the houses . As I mentioned in closing my previous remarks 

I have pointed out to the DCS/Logistics the err of substitution in a test of 

this nature because it will place doubts as to what comes out. I pointed out the 

essential need and I support that view that nothing but tre real missiles will 

furnish the type of information we want . For it is possible although it • s quite 
a full 

improbable that we will have tkK faux missile left in this box after the explosion. 

But we are fairly confident from previous observations at one other explosion 

that a double base propellant may not contribute in the sense that it will 
contribution pound for PR~' 

detonate full high order/but the area of /certain·tzy- is that if it is a latent 

explosion we will find it out largely f r om the response that we are going to 

record at these houses . It may at the proper peak extenuate the first blast 

or it may accentuate it, that ' s the area of uncertainty and we hope that by 

these tests, we will for the purpose of using or not using the underground box 

to determine are vte in the ball park or are we out in left field without a glove . 

The purpose of getting together with you gentlemen this morning was to pr esent 

to you our reasons for establishing the test program as 1-te did, the reasons 1-1hy 
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1re discarded the one that was later proposed by others and to request your 

review of what our presentation has told you and indicate to us that such a test 

will provide first, realistic test, realistic results and reliable instrumentation. 

That 1 s about all I have to say, any questions I will be glad to try and answer them. 

I think that in view of the communication directed to us t1here it asks that the 

opinion of the Board and AFS't!P be expressed, I should like to get an expression 

or opinion along those lines . Maybe Capt. Jenkins would. like to read that letter. 

(1-tr. Batl ey read letter fro:n DCS/Log to OCO) 

Capt. Jenkins : I think you said originally that Ordnance had the feeling that no 

tests were necessary. 

Hr . Batley: Yes, t here was a communication to that effect, signed by ChofOrd. 

There was doubt , however 

Capt. Jenkins : \fuen there are doubts , tests are in order, the Board, Staff and 

Ordnance : has doubts , so when you have doubts certain tests a!'a in order. 

Mr . Batley_: I mi ght say this, that we felt evaluation of 1.zhat would happen 

under the circumstances \·re consider most likely, \-rould be satisfactorily guarded 

against by the distance at which the box was set. For the quantity of explosives 

involved, ,.re didn 1 t think tests were necessary, ottenrise ;.re would have insisted 

on tests before . There is doubt that the distance is correct, i t is not in my mind. 

Capt. Jenkin.s : Ordnance and Engineers collaborated in setting up these tests, 

were any other people involved? 

l1r· Batley: 'l\NO technical offices, BRL and Director of Proof Services t-mo will 

do the instrumentation -vrer e brought in. The chiefs of those groups l'lere in the 

conference. I might say that based on Aberdeen 1 s opinions as to the val.idi ty of 

test r esults, i t 1.;as expressed by the Director of the BRL that simulated missile s 

1·d th regard to cost would approach very nearly the cost of a real missile taken 



from stock and when we set the basis that l<>Je can salvage some of the electronics 

equipment and not expose it and Stlbstitu.t.e scrap, the difference in price is not 

great because a simulated missile in one line will require the precise type of 

,.,arhead t ba t we have td th i tR fragmentation, the boosters t·1ill require the same 

type of envelope to cover as in the original and the sustainer motor likewise . 

The bulkheads would have to be put in there in the same manner as the missiles . 

lNhen one gets looking into the cost of simulation in a test of this nature, it's 

surprising bow fast the price moves up . In addition, the time interval stretches 

out. Each missile complete is approximately $80,000 . It would cost about $45, 000 

to $50, 000 to simulate the same thing. 

Capt. Jenkins: I have serious doubts in my mind that a beautiful and elaborate 

box has to be built instead of digging a hole in the ground . I think you can 

get. close to the same results ldthout puttiat;; in that tremendous engineering 

job in constructing the Nike box . 

Mr . Batley: Then after the t est is over, isn't it feasible that some people not 

familiar "r.i th the problem, would ask l>1ell if you had poured concrete, because tbe 

attenuation of a blast wave thru concrete that you "'..rould backfill would be 

different than if it uas in just earth . 

Nr. Hansen: To understand what the nature of the barricading is perhaps this 

sketch will suffice . (demonstrating on blackboard) The point of the underground 

magazine is that in addition to being belOt-iground this roof consists of a main 

curve, bea.n1s approximately 3611 deep, on top of which is about 3 ft. of earth fill, 

on top of .this is being placed a 711 concrete pavement. It was certainly the 

thought of Ordnance in which the Corps of Engineers concurred that initially 

most of the blast effect will start to propagate out of this opening which is 9 ft. 

~~de and 52 ft. long and which is covered normally by a steel door of rel atively 
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light construction, 3/161• steel plate makes up those doors, so that it might be 

assumed that these doors wi.ll go out of here very quickly indeed and somewhat 

in adva.11ce of this quite massive construction here. That is the reason why we 

assumed that the structure should be reasonably duplicated. In considering our 

costs, we estimate that one of these magazines assuming that we omit all of the 

electrical and mechanical features, would come down to the order of $70,000 per 

magazine , for the constructi on. The cost of the magazines themselves appears 

small in comparison l-rith the total cost of tre tests inasmuch as ~re estimate 

these targetSto average ~19 , 000 each, if eight are placed about each magazine , 

you would then have some $154, 000 in housing . The houses represent a consider ably 

greater investment than do the magazines . It is of course possibl e to in some of 

the esti mates reduce costs somewhat if lre do just a hair of simulation. For 

instance this personnel shelter is quite an er.pensive thing whose influence upon 

the external expl osives r esults might be considered minor . Perhaps there is some 

vol ume there , anyway those are comparatively minor points I think. The centerline 

of the missiles rests on .Tacks, just about mid height of the 10 ft . You have the 

elevator space vacant as Mr. BatJ.ey pointed out a:rrl then you have SOm9vlhere around 

six feet clear. It was most u..rlfortunate tba t an incident occurr ed in New Jersey 

vJhich made the attendance of Mr. Batley and Mr. Tyler at a conference call ed in 

DCS/Log impossible. I was over there, there wasn ' t much of a conference, but I 

should relate to you some of the things that v1ere figured there inasmuch as they 
re 

bear a lot on Comment No. 2 £rom DCS/Log . The questions raised £or the/consideration 

of Ordnance and for the consideration of this Board included in a general r,ray 

a survey of all of the objectives and the alternatives that might suggest themselves . 

I drevr informally the idea that it wasn't particularly the specific alternates 

that were placed in that memoranda, those were examples of a1 ternates that had 
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come to Col. D1Arezzo 1s mind, but I don 1 t think it was intended attention be 

confined to those particular alternates . I remember it was discussed that 

actual boosters might be employed but the remainder of the missile might be 

simulated. The reason for this is, DCS/Ops was present and pointed out that the 

difficulty in consigning 18 missiles is that production schedules for the next 

month; are pretty tight. However, boosters might be considerably more readily 

available sinc~the Ajax missil es have boosters, we have thousands of Ajax 

boosters , whereas we don ' t have very many Hercules missiles . They could consider 

alternates to represent the explosives containing either actual warheads and 

si1nulated sustainer motors or both combinations might be considered . I realize 

that Ordnance has thoroughly considered this and advised against it. I must say 

that the Corps of Engineers does take the position that it is not the expert 

organization on explosives matters and therefore ~re really do not concur on what 
within our scope 

is possible or what is not possible , because we don ' t feel it is ~ 

~~ or prerogative to hold very much opinion on explosives subjects . 

I should say incidently that the houses, if you ' re not aware of this , we found 

certain houses of brick and frame had been used previously under auspices of 

Federal Civil Defense and it uas our proposal and concurred in by Ordnance, that 

the same design of houses should be adopted here, simply because there may be 

direct relationship available and because here is a design which has been already 

carefully considered. We agreed that it seemed best if these houses had basements, 

as they did in Nevada, because there appeared to be possible ground effects vshich 

might make the presence or absence of a basement material. This might be subject 

to revie1-r. 

Hr. Batle,1: As Mr. Hansen has pointed out, there is reason to believe that a 
an 

test in/ open hole covered l·ri th expedient materials , it 1 s not equivalent in the 

lJNC:Lil.:.=IFIED. _ 
~(,'/t/ 



construction 
sense that we do have/aspects tnat have to be incorporated in order to get a 

true picture of what will happen under a deliberate initiation of a single 

order. For this reason we have discarded the economy that may have occurred 

thru the digging of a hole . It 1 s not intended by those remarks to say that 

under certain circmnstances of test requirements that the following do, in our 

opinion we feel it will not be satisfactory for this type of test. 

G_aR.t.o Jenkins : The Board's first analysis of this problem, we pointed out the 

true hazard was the aboveground hazard. Then in our next analysis of it, we 

analyzed it on the basis t.hat 25,000 lbs . of explosive was going to go up as one . 

We know right n~~ that 25,000 lbs. is not going to go up en masse as one, so iiDY 

then conduct these tests on the basis that it is, when we kn~.; it already. 

Hr . BatJ.ey: The tests at Aberdeen I think have onnni tted this reference. The 

tests of the sustainer motors and the 6oo lb. v1arhead that was conducted at 

Aberdeen was done with the idea of economy in mind, therefore, the grain was 

held in a vertical psotion vli th the warhead mounted in its position with the 

grain but both 1-1ere aboveground. The single initiation of the 6oO lb. warhee.d 

gives quite a different result both impulse and pressure-wise aboveground than 

it would in a missile initiated in a horizontal position in a box. v1hich for 

appreciably long periods of time when we speak of detonation, \dll hold intact. 

For that reason while vre say that that 1-re think the double base propellant vlill 

not go based on what ive noted tdth Nike Ajax., it is I think immature to say that 

it won 1 t do it in here plus tre fact that we had a total involvement at the 

Nike Ajax incident of about 1,000 lbs. of explosiveso But that 1 , 000 lbs. of 

explosives was contributing to that explosion at some unknown time interval, 

it was not simultaneous , i-le have 3/ 4 of that in one v~arhead and the simultane 

of that explosion in one box r.dll be of the order of the time it takes from that 
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missile moving from the initiated missile of the order of 7500 meters per sec. 

to its neigh'bor which is rather small. vle might get quite a bl ow in the firs t 

go- off, 1800 lbs . is what we expected as the initial result , that ' s the reason 

we ' d like to hold it, we 1d like to see what comes out of the hole and He 've 

nade arrangements to instrument that, toJe 1d like to see what does finally come 

out as an afterthought. 

Capt. Jenkins : \·/hat I 'm getting around to is preliminary and very much simplified 

tests of this nature moved underground would give us a tremendous amount of 

information, we still have doubt between aboveground and belOto~ground. V.le can 

still move a simplified test underground and ge t valuable data. 

Mt. Bitley: I think modifications of the tests could be arranged to pr ovi de a 

great deal of technical information. I 1m not so sure the modif i cati on will provide 

the precise type of knowledge that we want. That ' s the reason for our approach 

to the probl em and the discarding of those portions which will give much more 

information possibly, but will lack in the precise information we want . 

Mr . Roylance : I have one question, is the operational concept the same l-Tith tbe 

Hercules as 1d th the Ajax? 

Nr . Batley: That ' s the second part of the question. I think it is fair to state 

that to~e do have quite a few missiles , it is also fair to state that after we 

find that it is not so essential to have such large numbers aboveground. This 

is one of trn concepts that tre have adopted and I think that it ' s worthwhile 

repeating . We feel that for the practical usage of these boxes and missiles, 

that the risk is acceptable to the populace if there is a bonafied • . or the bets 

are all off. As one launches the missile , it could fire on the launcher or it 

may fire at the 528 or 1000 ft . , but to the best of our knOl>Tledge a11d belief 

for all intents and purposes, the missiles could be detained belowground and 



brought up occasionally. But it is not for us to say since the preliminary 

design and acceptance or approval of that box tvas mth the missiles belowground 

and tra~"'ling missiles of the kind that wouldn ' t cause any trouble . To approve 

or disprove 528 ft . cts safe when all the :nissiles are aboveground, we need no 

test at all, in my opinion, largely b'3cause ~-~e have a tre;nendously effective 

fragmentation type warhead tvhich even at 1200 ft . is inadequate to protect 

against . So, full belowground introduces an additional missile hazard which 

in my opinion can 1 t be calculated or guarded against under the circumstances. 
with :vtich we have to operate . 
'Iha t 1 s been brought up before. If all missiles in each adjacent section are 

I 
erected and you do have a misadventure at one I feel confident that if it happens 

on the one section, it will go down the line just as sure as t-re 1re sitting here . 

I think evidence is ample and I think the warning is proper . That 1 s sorrething 

that we can't guard against, we can mention, but it is not in my providence to 

say you can 1 t have those missiles up there if the technician says I mp.st in order 

to shoot these birds out of the sky. It is OlD:' responsibility to go on should 

one fire, that ' s th9 last one you ' ll f:ire . 

Mr . Royle4"1Ce: vJhat I'm getting at, isn ' t it tre Board 1 s responsibility and 

11 possibly yours !mowing that they trill be aboveeround to so locate them that 

damage will be at a minimum. 

:1r. Batley: \le have pointed that area out, that there are two dist~nct problems , 

one the missiles belowground at 528 ft. and the tactical requirements that says 
it is essential that 
the missiles be aboveground. This test will add nothing whatsoever to what will 

happen above ground. You can have six missiles above ground and that ' s the end of 

it and you ' re going to knock things down. This is in my mind just as true as if 

the sun will rise tomorrotv, maybe ;re won 1 t see it but it will be there. 

tfr'. Roylance: That 1 s ;vhy I can 1 t tie these tvto things together very well . 
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1-le ' re locating the boxes on the basis that an incident is going to happen while 

they ' re underground, ~men 10%, 40, or 50% of the time, they may be aboveground. 

I don ' t think the two jibe. 

Mr· Batley: There are i~equities I admit it, the approval was as I stated with 

the missiles belowground and in the box . Since operational concepts ma:y have 

been brought into it, the challenge is that the storage magazine per se is suspect 

~rhen tl'By are belouground, not aboveground. If the distance is inappropriate 

when all tl:e missiles are aboveground and it has been established that they will 
either elevated or on the launcher~ ready to go, 

be aboveground 24 hours a day, /then we don ' t accept the 528 ft . 

(someone said " or being modified. 11 ) 

Mr. BatJ.e:v:.: l·Tell, history shows that such modifications have taken place and I'm 

not so sure that future modification will be taken in the same place . I think 't-Ie 

all.zays have to rnodi.fy missiles in order to make progress, but; if it has to be 

aboveground, then your 528 ft . , ·He don ' t accept. It is as simple as that. 

Mr. Roylance: Shouldn't we locate sites like this on your normal operational 

procedure . 

Mr . Batl,ey:: Sure we have a lot of boxes . There is a need to modii'y that box to 

accommodate Nike Hercules . I think that we l~ve several hundred of these sites, 

Nike Hercules is not at those sites right noVT but soon will be. If it is found 

that these boxes can be modified and utilized for Nike Hercules if the missiles 

are belowground it would appear to me that original concept of the newest might 

well be used instead of having the missiles aboveground . I do not know this but 

I have a suspicion that it is the desire to prove or disprove that the boxes are 

all right as now located rather than going out and buying new real estate which 

is impossible in most cases. I think there is another concept of the Nike Hercules 

which is an above ground situation. Those sites are above ground sites and have 
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been positioned accordingly. 

Capt . Jenkins : We have revielored that and it 1 s a new concept altogether, 

Mr. Batle:v So have we . My purpose this morning was not to try and establish 

new attitudes of missiles aboveground but to try and get agreement that if they 

are belowground this kind of a test I suppose is developed by the information 

that we need. 

Mr. Roylance : I would agree with that, what I wanted to bring out was that if the 

Board does approve such a test, that it will be on the basis that it was for 

under ground or in t.he box storage only. It has no r elation to hov1 many missiles 

are aboveground or for how long. 

Mr. Batley: I think that 1 s proper and I think thalt. informa~ion has.been provided. -
C:mt. Jenkins : In other 1vords, this series of tests w:teth.er they ' re like this or 

whethe r in so~ other fashion will in effect anslrer only the belowground problem . 

Mr. Batlei : Correct. \ 
Lc~b,. 11 _,, I 

Capt. Je nkins : Absolutely no bearing on -vrha t would happen if an incident went? ... 
Mr . Batl~: It might have a bearing on it but it is not influential. No matter .. 
-vmere you put your !barricade it is not effective, for two reasons, you have to 

put it too far out. in order to get your other facilities in between and also at 

the same time you 1re going to have to have room to launch these things and get 

than to moving around. Barricades in many cases are impossible to constructo ...... 
The dist.ance of the class 9 explosive is one that may not prove itself in thi s 

particular test , largely because of the separation that is shock absorbant betueen. 

I am convinced that that sa.'ll9 prop3llant coupled to that 600 lb . burn vrill react 

with some degree of high explosive intensity. 

Col. Fincke: Couldn 1 t this be determined without going underground in this big 

type of a test? 



Mr. Batle~: Aboveground has quite a different aspect than an underground expl osion, 

because you do concentrate a lot of other things . 

Mr. Roylanc~ : t-Ie have foun:l in tests of similar types of propellant that if you 

put enough high expl osive there you can get it to detonate . In this underground 

thing , you are adding to the possibility that it will detonate , so tr..a t actually 

if you ' re going to make these tests underground 

Col . Fincke: I t looks to me like you ' d v1ant to determine this with a less than 

$70, 000 box. 

Mr . BatJ.ey : I think tt,ere ar e several million dollars involved in this but in 

our opinion, the dispute has been going on for many many years among propel lant 

manufac turer s and propellant users . 

Col. Fincke : Do you feel that if you carry this test out as you have it planned 

that you ' re goi ng to be able to classify that as a 2 or a 9 with some assurance 

that i t i s correct? 

Mr. Batle~ : Application of 2 and 9 as far as hazard classificati on is concerned, 

differs as day and night depending on the relationship as I just menti oned to the 

planner. I mentioned briefly that high explosives class 9 propellant as such could 

well be a class 2 as far as reaction is concerned, saying, in other words , it will 

not react and contribute in a high explosi ve sense . If you take the polysulfi de 
between it 

sustainer grain out/and move it up next to 600 lbs. which might well take place, 

you might have a class 9 propeJ.lant which l-Jill immediately cause an a r gument -

well , it was class 2 in Nike Hercules, why is it in Nike Sparrow1 Incidentall y, 

I would li~ Col. May and the Board Hembers here to realize that we have not 

over looked the nuc l ear reaction but I think that v1e all here are aware of :the 

uncertainty as i ts precise contribution when it is of some magnitude ~1hich makes 

this distance or twice this distance quite inadequate and we feel that if we are 



given a 1-1arhead which will react nuclear or in that regard, trere 1 s not much we 

can do about it, except say it might happen. So many of them are in the category 

of a 1 point detonation not of the nuclear yield or proportions that we should be 

concerned about. 

Comments by Colonel f1ay, AFS.VP, have been deleted. 

Mr . Batlex: White Sands has been notified of the tests . 

Q.g,L_FincM: You mentioned that there rtJ"as a new plan for this Nike Hercules 

construction. Are we considering aboveground storage for this, what kind of 

d:i stances are we using .for this new facility? 

r~. Batlel: You are using the inhabited building distance for aboveground missiles , 

depending on the number of missiles aboveground . 

Capt. Jenkin~ (pointing to illustration on blackboard) This is the design which 

we clear,ed informally with Board Members before the last meeting and brought it up 

at the meeting, in approving this new concept . 

Mr . Hansen: This is an earthbound barricade in which it is proposed to carry two 

missiles in a cell, the extent of protection is this , that when these missiles are 

horizontal they are in aboveground barricaded situation. If you direct one or both 

missiles they become essentially unbarricaded . The safety distance considered is 

one which corresponds to the barricaded condition aboveground. 

Col. Fincke : Are you using 3,876 lbs . of HE per missile? 

Mr. Bat1ey : About 5,000 lbs . each. 

Col. Fincke: In other words, this is barricaded ili.s tance for 10,000 lbs.? 

?~ . Batley:: Yes . 

Q.Q!.: Fincke: I was curious as to \olhy you selected 1170 ft. as the farthest out 

you were going to put any instrwoontation. 
above ground 

M£: 'I'.yler: It1 s the/barricaded distance . 

\Vhat governed this? 
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Capt. Jenkins: The curved design is being based on that 1170 abovezround 

barricaded distance. 

Hr. Tyler : It was actually based on the barricaded distance for 9,000 lbso ~ two 

missiles in a single cell. 

Capt. Jenkins : I mean i n the original design. To reiterate, tm purpose of this 

conference is to approve or disapprove l·:hether a test of this nature will get the 

required information at 528 ft . distance . 
at 

Col . Fincke : vJe agreed earlier that/528 ft . fro;n this thing you ivould get an 

overpressure of 1 . 5'? 

..... Tyl::> ... . 
• a. • ..... ""' • You did not agree to it sir, that iia5 our estilnate • 

Col. Fincke : As I recall there wasn 1 t a lot of disagreement. Did the Board Staff 

go along ··Ii th that , that this wc..s above the psi that the q- d should provide? 

~· Roylance : That' s tre way I understood it. 

Col. Eincke : ./hat's the psi that q-d 'riOuld require? 

¥~·. Batley: I suppose it would be .6 or .7. 

Col. Fincke : Then v1hat we 1 re trying to prove here is that 1.5 is safe enough for 

inhabited distance rather than 1 . 7? 

Hr. Tyler : This 1 . 5 1·1as based on an explosion of a total of 25, 000 lbs . at one 

ti:ne. 

Col. Fincke : This is still a contention that you 1-want to design this for 25, 000 lbso 

Hr . Batley: No, that ' s not so. 

Col. Fincke : This is ~·:hat llO.S given to the Board tvhen we said it's not adequate 

previously. 

Y.II'. Batley: Initially it i·Tas fully presented, I 111 take the responsibility for 

that. Secondly, ho-..rever , the rebuttal is clear in explaining why in spi te of the 

fact that 'He had 2$, 000 lbs. in there potentially, certain ati.i tudes of the 



missiles lead us to believe that there \.Puld not be that reaction. 

Col. Fine ke : One o:f the purposes of your test is to prove or disprove that you 

do have the equivalent of 25 , 000 lbs . 

Mr. Batley : The purpose of the test, sir, is to ascertain with some degree of 

certainty t4hat will happen v1hen vre initiate one >larhead in that combination of 

explosives in that attitude within the box, that ' s exactly what it means . It has 

a twofold purpose , :first, ;.rill all tre missiles be reacted, if tmy are what 1-1ill 

the pressure equivalent be in terms of pounds of eJ<Plosives, and thirdly, w.ill 

the type of damage inflicted, should we get a maximum reaction in that box, be of 

a type that would prohibit habitations being lived in safely. In other words , 

will it or will it not collapse tte house. 
tv/;A 

Capt. Jenkins : If ~..ze take a little hole and put 25, 000 lbs . of HE in;/ house at 

528ft. distance, we ' ll find out the same result won et i<te? 

tfr. BatJ.e;y: No sir. I've explained that you 't.Jill find out what 25, 000 lbs. 1dll 
rated 

I 

do of a certain/explosive, but you will not find out what 25,000 lbs . of differing 

explos i ves distributed in tbe missiles will do . You have three different kinds of 

explosives. 

Col. Fincke: Going back to what I started to say, part of the test is to either 11 
prove or disprove that 1ve have, when we have six missiles down there, the 

equivalent of 25, 000 lbs . of HE. 

t1ro Batley: It is conceivable that what you get out of the box test will come up 

and shet-1 that whatever this distance is based on how we 1ve calculated the quantity 
can 

of that explosive, it is conceivable that that distance KkX1: be reduced. Largely 

because we will know then, after rather expensive tests, that these warheads t-rill 

involve each other, they are unlikely lmmDXR but if it doesn ' t conununicate to our 

polysulfide and our double base propellant in the four clusters in the back, we 



can go back and the design is not complete yet, in spite of all our talk on this 

nelv aboveground concept, we might even be able to reduce that to some substantial 

figUI'e because if this will not react and involve all, our belief that pound for 

pound ±K double base propellant will contribute to this and about 12% of the 

polysulfide, maybe in their box that is not so , tre don ' t believe that it will 

, and at least aboveground it has been proven once that it won ' t . If that is so 

in the box and ~ have six missiles, tmn it is conceivable and would seem 

logical to me that if it doesn't go into the box it won ' t from here, etc ., and 

if it doesn 1 t involve this in the box it will not in here in spite of the fact we 

i.Pn ' t h&ve tests but I'd be willing to gamble on it . And tbat means that there 

is substantial saving to the United States Goverlll1ent at the now assessed distance . 

So it does have other implications beyond the box. 

Col. Fincke : The point I 1 m trying to get at is, are you ins trurr:ented and are you 

going to find out what your HE is with all this stuff in the box:'? 

Mr. Batley: Yes , that ' s 1·7hat this instruJTEntation is designed for . -
Col. Fincke : Well , the instrumentation outside isn't going to give you that. 

Mr. Batley: Yes it 'Will . What happens on the outside is i11 direct relationship 

·"Yri.th I·That happens on the insideo 

Col. Fincke : You ' re aren ' t going to be able to extrapolate that good . 

Mr . Batley: You 'Will by time and impulse be able to calculate by rather close 

relationships Hhat did go in terms of pounds of TNT equivalents •. 

Mr .. Roylance: Disregarding the effect of the box which may have sotne bearing • .._ 

I-tr. Batlez: It may have some bearing, but I think by and large it may not be 
... 

of as great magnitude as we think. I don't know if the Engineers are going to 

put that much reliance on that additional 7" of pavement but it is substantial. 
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Capt. Jenkins: Are you aski.rlci for additional information which might be availabl e ; 

if it is advisable to conduct these tests in their present concept, is that your 

question? 

Hr. Batle:x:: The objective of the tests , the effect of the missiles in tt.e box, 

to attenuate the blast effects on quarters 528 ft. from tha structure, the miss iles 

are bel owgrou.nd, the question is that in arriving at that target, is it not proper 

that tests be conducted as we have proposed and is it not improper to produce an 

explosion not exactly as we v1ould expect it in the field . Vle recogni ze full Hell 

what ~-h-. Roylance brought up, th:lre may be missiles aboveground in varying number s, 

one doesn 1t know that, but the test was on the box itself t-~ith the missiles con-

tained therein and the destructive effects of such an explosion in the box at the 

houses located at tt.e boundary at 528 ft. Is it not pro:r:er to use a box and the 

fnissile s as tr.ey are cons ti tu ted for field use, to establish once and for 

will they or will they not. I think it is . 

~. Roylance : It isn 1 t our problem to decide here, in view of the f act the Board 

~ asked Army Ordnance to run tests to sbcm the sufficiency of the box to pr otect 

houses at 528 ft . , merel y to determine if the tests they propose will show this , 

rather than to say soJIE other tests may show it too . I think all we should do 

is pass on the sufficiency of tte test that the Army Ordnance proposes and let 

them worry about getting the stuff. 

Capt. Jenkins : I don ' t think it ' s right and proper for the Board to be on r ecord 

that we are demanding or requiring tests of this nature . 

~ Roylance : I don't think we will be, I think we will be saying that the tests 

tbe Army proposes are adequate to tell us l·Tha.t we want to knOt-1. 

Hr. Batley: It appears that the obj2ctive will be obtained by the tests . 



1>11:. Roylance: If they 1-1anted to submit something else of much l ess scope it 

1vould then be up to us to decide 'Whether this was adequate . to shoH us lfhat we 

via!lt to lmow. 

£~. Batley: As a volunteer statement, Capt. , there are two houses at each of 

the cardinal points, there may be areas of dispute arrl discussion , can ' t HS get 

the same :infonnation Hith one house of frame here and one brick house there, 

maybe you can, but under the uncertainties of the situation, I 'm not prepared to 

say at the moment you could. I t-rould raLher have houses o.f both types of con-

struction in order to prepare favorably technical information, one to the other- . 

There i.s another area of approach that if one knor1s the pressure he can predict 

the type of damage that would occur, therefore, tre would need no houses and save 

v20 , 000. I am not about to embrace that because we have had discussions on 

pr essures and damage anj i~pulse ever since I c~~ remember and unless there are 

pictures to show that 1.5 psi and . 97 Lnpulse did this damage, it means nothing. 

Capt. Jenkins : I don ' t believe there would be any question about this, that 

fre •re all interested in getting the best most accurate inforFation available at 

the least amount of money. 

?.Jr. Batley_: It may have been confused the way I presented it, but I had hoped it 

-vrould be understandable, could I get an expression of opinion, from what I have 

said, do you believe the objective of the tests as proposed can be achieved by 

the test program ae proposed, one, and two , is i t not so that you would. be better 

satisfied wi. tb a true test using two :nissiles in a true box r ather than x si:nu-

lated. 

Col. ~: I think Hr . Roylance has actually paL"'lted this thing as 1-re see i t . 

As i'ar as being for realistic tests, l·le are, w-e believe this is the only tray 1-18 

get the information l-Te really want but to give you an answer , it takes our people 

rreeks to study a proposal like 



:1r. Batley: There are :nany ruzys of no:iifications but : :io think true tests 

are of real value in a case like this , not simulations. 

Col. !1ay: \fuo is doubting the accuracy of the 528 ft . ? 

~Jr. Batle_y: AFS.TP. 

9.2!._. ~..ay: Is it AFS:;F? 

!i!:.:_Batlel:: I have heard that tl:ey do not consider it adequate for these test 

purposes . 

Capt. Jenld.ns : There 1 s no question that the Board in a not unani:rrous decision 

expressed doubt on the adequacy of 528 ft . distance to the boundary on the basis 

of 25,000 lbs. of JTI.aterial in that box 0 0ing up simultaneously. T'.a.at ' s t .te last 

evaluation. 

Col. Fincke : To prove that this 25, 000 lbs. is a key part of it, because if it 

isn 1 t 25,000 lbs . th€!1 no- one has said that 528 ft. is inadequate . ;·Te 1ve only 

said it is inadequate for 25, 000 lbs. of HE. I 
:.!:· Hough: The effect of the underground or partially underground is also unlmown, 

actually I believe you should spend sorre more money a.rxi find out, at least check 

this for tho HE equivalent under the conditions of the structur es. 

£91. ~incke : I think so unless you ' re going to figure on 25, 000 lbs. and live 

\-li th that. 

Mr. Roylance : I think this uhol e test proves that either this installation 1 s use 

or intended use is adequate or it isn •t . 

Capt. Jenkins : Col. l{ay did you }1.ave so:ne com:nents . -
Col. Harper : As Col. :·Jay has already said , this 528 ft . came up as a r esult of 

the other service member not concurring •••.••••..•• 



Capt. Jenkins : Is a vote then in order, are the tests conceived adequate to 

show 1-IDat we 1-;ant to kno\.f? 

~atlex: Yes, one, and tt-JO that a simulation of the circumstances as proposed 

here might not give us reliable results that we are seeking . 

Col. Fine ke : Are we 30:ing to get any advise from our technical staff? I think 

as a Board, our staff should give us technical advise on this . 

ttr. :toylapce : I 1 d like to add one thing to that. Should we really vote as a 

Board on whether a simulated test t-ri.thout kn01-ring i·rhat simulated test tre 1re 

talking about, it would serve t!:e purpose. 

Capt. Je~: Rather than simulated, simplified vrould give us the inforlll2.ti..on. 

~1r. Roylance: I don ' t think Pm ready to vote on that without knowing w}1.at the 

test is. 

Col. Fincke : Nor do I. v!e have tvro propositions before us as I see it, one frOt'll 

the Ord Corps and one from JCS/Log. Hy first question is which one are i-Je con-

sidering or are we considering both? 

Hr. Batl ey: They're both wrapped up togethero 

?1ro Royla..rce: If you ' re tying the simulation dol-m to the specific items mentioned 
we ' re 

in DCS/Logs letter I ~iould sa:y no. But if tim;Pre talking any sir.tulated test, then 

I ' m not going to vote. I don ' t see how v;e can vote. 
a 

Hr. Batle~: As far as Pm concerned, simulation is/parallel to get the sa.roo -
results . Simulation is for all intents and purposes a special constr uction of 

the same kind of 1-rarhead you ' re going to use , the same kind of booster, and same 

kind of skin and sustainer motor . Because of the magnitude of these results, 

it seems to me the \<lOrd simulation if we use it must mean the precise article, 

but probably built special and not taken out of pr-oduction. That ' s tre only 

simulation I could accept in arriving at the target vre 1re trying to hit. 
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Col. Fincke: What 1 s the difference between Njjce Hercules and Nike Ajax? 

~· Batley: There ' s quite a difference essentially, Ajax has three separate 
removed 

warheads , one in the nose consisting of about 4~ lbs. of explosives, one/fr om i t 

several feet containing about 94 lbs. of explosives and another contaliling about 

55 lbs . , all connec·ted simultaneously . But bet,reen that and the double base 

propellant which t-rill be essentially the sa.Jre formulation for the Hercules, there 

will be substantial metal containing red fuming nitric acid and JP3 or 4 fuel 

a11d a space and the end of the booster base . 

Capt. Jenkins: vlould this be better,• pre1iminar.f or simplified tests may give 

suffici ent information to eliminate the need or requirement for these elaborate 

tests as they are set up right now. 

Col. Fincke: It says if you do some preliminary tests it may preclude doing this. 

CaEt• Jenkins: It 1vill give us some infonna tion. 

Col. Fincke : I 1d like to go back to t>lhat Hr. Roylarx::e said earlier, I think we 

should pass on one of these two proposals, it appears to me that the Ord Corps 

proposal - does this get the data we need to answer tre question the Board raised 

that this q- d is not sufficien to If you go into the details of how they do it and 

how they instrlll'IEnt it, etc . , you have to sit down and analyze this in detail if 

vie 1 re going to come up v1i th some thing. 

~a.et• Jenkins : If you want my opinion, I don ' t thinJ.::: it does . 

Mr. Hansen: (wrote on blackboard) I merely wrote those up there for you to look 

at gentlemen . There seems to be "tt·ro areas in question, one is as to what the HE 

equivalent is and anotrer one is as to the effectsof the particular environment 

underground. There may be such effects upon tbe first question as Mro Batley 

brought out, the underground environment may affect the HE equivalent . The 

underground environment may also effect the extent of the damage sustained at a 



distance from the detonation of any ginm HE equivalent and we do have before 

us, or you do gentl.e.'llen, tre question of whether these effects are separable 

from any instru.1entation outside or within. The attempt to separate trese two 

things appears to me a novelty but a pertinent one. 

Mr. Batl,u.: All of the information that is available probably hasn ' t been 

rentioned this morning but I think there are test results of damage and I think 

that it is possible to interpolate rTi th considerable accuracy the effects of 

structures and the psi that will be gained by an abovegrourA explosion of 25, 000 

lbs. of explosives. I think the literature is not complete but I think there are 

references to 25,000 lbs . of explosives at known distances belowground, we have 

used the.'Tl, the British have used them and the psi at a certain distance, so we 

have those two. \le also have, I thL"lk, som9 information, while it is not as 

complete as the other, of tre effects of a groun:i wrst of high explosives 

surrounded by some barriers. ~<That we do not have is infonnation on a structure 

such as t-Te will use , now tdth the others and with l·rhat ue have, I don ' t think 

it ' s an impossibility to interpolate uhat we get in tl:e reaction in that hole, 

I think it 1 s quite simple. 

Mr. Roylance : The thing is tr.at this is not strictly aboveground and it ' s not 

strictly underground. It seems to roo that the only way you 1 re going to find out 

exactly is to build one. 

Mr. Hough : You will also gain an idea of the fra~ent pattern. 

r.u:- . Batlex~ We expect a camera to catch the debris and "'e will estimate with a 

reasonable degree of accuracy the velocity of this departure and the da~ge it 

does and where it fall, etc. is quite obvious . 

Capt. Jenkins : ~tlell you Board Nanbers have heard a presentation of thi s, without 

going into technical angles, ire ' ve been thru that many times, would you like __ ;~o 
,.... -lJ l~ c .l-1- l....; ,._1 .1..1. "' ..... d...J_ 
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express an opinion on it now or tvould you like to think about it . 

~!r . Roylance : I 1 d just as soon do it nO\'r. 

Col. Fincke : I won't be any smarter a day fro:n now than I am right now. I still 

would like to find out what the tecrJlical staff of the Board thinks of this . 

Capt. Jenki.!l§.! As Chairman I should refrain from saying anything, if there is 

not a unanimous vote on it, I would have to express an opinion on it. I could 

ask the staff members to give you some information on that if you would like. 

Col. Fincke : Well bas our staff reviel-red this? 

Capt. Jenkins : ;·le have reviewed it, yes . 

Col. Fincke : Can we have the advantage of their opinions? 

Capt . Jenkins : I have prepared a memorandum v1hich I discussed ;dth too staff 

members in a preliminary conference a few days ago, it ' s my own memo. i::i;::x:i:md:t 

Col. Fincke : The only thing I'm interested in is does the staff think this 

ans~~rs the question, you 've had the plan over here fron the Army for a month, 

will this shO'o'l' uhether this does or does not give us protection that we think 

it does . Has the Army designed the test which rri.ll ansrTer our question?~ 

Capt. Jenkins: On the basis of 25,000 lbs. going up at once? 

Col. Fincke: I know t-l'e have to 11odify this to say the basis of the six missiles /, 

in there . I hope we can determine some magnitude of ~·That the liE equivalent is jl 

l-lhether it ' s 25, 000 lbs . , or whether it ' s just the six warheads . 

~.fro . Roylance: The recornrnendation was that the Army conduct tests to determ.L'le if 

there really was 25,000 lb. equivalent, ~ me it doesn't make much difference 

whether there is equivalent of 25,000 lbs . or the equivalent of 10,000 lbs . , 
is 

what ~re 're concerned id th is Hhat co;-,es out and lihat/tbe effect on tre targets 

outside . If tl:e houses stand and are not too severely damaged, we don ' t really 

care . 

., . 
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~ol. Finck~: vle do to build up our general knowledge o! explosi ves don't ,-re? 
' 

~.tr,. J!oxJ,ance: You can't build up general lmcmledge of explosives with a 

specialized structure, that's vihat this is . 

Col. Fincke: You get certain results from certain circwnstances, that ' s what we 

do i."l all of them. 

~fr. Roylance: The only time ue could use the kncn-rledge gained from this is if l·re -
had the same kind of structure Hith the same ap~roximate amount of explosives . 

Capt. Jenkins : This rrill give us one specific answer to a specific problem . 

Mr. Roylance : Is the box as built and as located satisfactory for si."<: ~ike E:ercules? 

That 's the whole problem . 

Col. Fincke: I agree.., l1:e only tbing I 'm seying is this ought to give us a little 

data to use in the future . 

Ytr . B~tley: Anything that comes out telling w·ill the structures be damaged or not -
damaged mJ.l be bonus, simply and to the po;nt. But you can 1 t get all the infor-

mation that is desired to place in the archives for future use on a specialized test. 

A million dollars is going to produce a lot of information. ~laybe for the same 

expenditure of funds \ole might conduct numerous experiments of different types 

with different quantities . All of those to&ether would not ansl<Jer the qoostion 

tba t 1 s before the house# y ou 've got to answer tr.a t one first, it' s as simpl e as that. 

Capt. Jenkins : Will this test as it is set up give us information on the 

relative safety of tbe box with the six missiles belouground in the event of an 

L~cident? I would like to add one otcer statement before a vote on it, that I 

don ' t want it indicated that the Board as such has recommended these tests in the 

exact form , 
to provide 

?-ir . BaU~_x: The Army has conceived the test ::fux the type of information we ::1eed 

and we are asking the Board n .-ri.th the objective of t..'l-)e test and too special 

Ul~CL1-J.~~11· :EU_ 
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application, will the t.eot program developed give us the information -we ~-rant? 

Mill it or 1vill it not damage the houses beyond habitation? 

~apt. Jen!fins,; There will be no doubt about your a.r1st-rer to that question. 

!-!r. Ba.tley: I think the results are goinb to be extremely valuable . I am as 

convinced as I am sitting here that to get t t ose resillts, one ca:1. 1 t approach 

the test program in other than the vray we have pr_oposed it 1-1i th the possible 

exception of accepting pressure and impulse readings as opposed to physical 

damage to houses and I wouldn't accept that either because there are too m~ 

doubting "'Ploma.ses. 

J Qg.12,t. Jenkins : Here ' s the question - l'iill th* test as proposed by Chief of Ord 

?. give us the information on the relative safety or hazard of the box with too 

missiles in their balowground position. 

(portion not recorded) 

?-fr . Batley: tve reCOllllnSnd, in spite of the loss of time, that one structure and 

eight houses be erected and tested, but it 1 s not a hard arxi. fast rule t·lith us, 

we do insist that multiple structures if built in terms of housing, not be in an 

area that 1-lill be preliminarily damaged by the first explosion and expect to use 

it for other tests, because all bets are off. If multiple houses are built they 

1dll have to be in a place where they lo.'On 1 t be damagedo 

Mr . Ro,ylance : tihat I was getting at is if the first test shows the desirability 

it might be relocated closer in, we might do that. 

Mr . Batley: Actually trn premise is, will the 528 ft . be satisfactory and I 

think it Hill be duplicated in any other tests that follow because that ' s the 

question under dispute no1·1· The interpolation of pressure and impulse might 

reveal wi. th this damage it 1 s not so bad, maybe we can move into 400, but we do 

have that information on -vthich to ba3e a fairly good conclusion. We can or we can' t . 

UNCLAS: ~ ~1r.lJ 
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And contrary to that, if it is of such !'lagnitude that all ;.re have is basement left, 

then \ore go out farther . I think instrumentation as proposed and developed will 

give us that information \orithin an area ... 1here m~ can expect anytl".ing but glass 

damage . 

Capt. i.~ki~ : Again repeating the question, tvill this test as proposed by 

Ordnance give adequate information on the relative safety or ha~ard of the box 

with six Nike Herculcs missiles in their beloHground position? 

Mr . Roylance; Yes . 

Col. Fincke : Yes . 

Yes. 

t'l!' . '!:YJ..E: '·Jhat about the DCS/Log proposal of simulation, rr.ill that give you the 

type of information you '1-Tant? 

Col. Fincke : :•le heard that this DCS/Log proposal was only to consider such a - . 
provision, that they weren ' t set on any specific idea. 

?1r . Batley : \-Then one examines what DOS/Log said, there are very fet-r other 

alternatives . 

Mr . T.zler : They 1>tere very definite in getting the Board ' s opinion. 

Capt. Jenkins: In other ,,'Ords, 1·1ill more simplified tests give us adequate 

information. 

Col. Fincke : This is where you ' re going ro have to get your technical people to 

analyze that and make a statement, I'm not prepared to vote on tr..at. 

Capt . Jenkins : Hould you want a staff look-see at t}"l.at before He make any 

decision~ 

Mr . Roylance : That ' s a long thing, can ' t !'Tlake up your mind on the spur of the 

moment . I 1d like to say one thing, that I wouldn ' t be satisfied, that 25, 000 lbs . 

preliminary test is going to prove anything other than 25, 000 lbs . of HE '1-Till 
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do this much damage . This is only part of it in the first pla.ce , we ' r e not 

convinced that there ' s 2$ , 000 lbs . in there , as far as that part of' it is 

concerned I would say no this won 1 t ~rovide the information '1-Te \-~ant. /Is far as 

the rest of it is concerned) I 1d have to sit do:m and \-tork l·rl.th it a little uhile. 

Col , Fincke : In the first part of it he said, arrange to simulate the missiles 

to try to get the Horst possible . This liOuld be the i'lorst possible and if ±NB: 

you simulated the missiles I don 1 t lmow just how you v10ulcl do this, but if we 

agreed awhile ago that simulate r1as parallel or make the same as , this might do 

it depending on how they do it. 

Capt. Jenkins . Is a vote in order on that one? 

Mr. Roylance : If the one vre have di.s cussed up here is in the Army proposal , 

then vTe should get another one. 

~1r. Batley : It asks for our evaluation an::l it proposes certain thingso Those 

proposals have been consid ered and discarded as not producing the type of 

information we neededo 

Mr. Roylai:V:}e : Then \-Je are to take it that this proposal up here is the -

!-fr . Batley: The Army official position on the thing and I might say that it is 

the supply of the missiles that is standing in its way. 

Nr . Roylance : I don 1 t tr ink l-Je have to vote . 

t·tr . Hansen: I \.JOuld again call your attention to the one other aspect 'Which 

you have been asked for your comment llhich was that in the event 528 ft . should 

be proven insufficient should not the tests produce data of some sort as to what 

distance would be sufficient and it 1-1as in line with this that the suggestion 

then v1as put in for a different arrangement in which houses would be located 

at varying distances . 

Col. Fincke : \<le have these blast gages at 1170 ft . , they ' re going to get additional 



information so that if this is inadequate Ar. Batley said they can extrapolate 
) 

out to what would be unless the 1170 ft . is inadequate too. 

Capt. Jenkins: /I don ' t feel that thare should be indications that the Board as 

such has given this test exactJ.y as it is, its unqualified approval as the only 

one to give us th3 information. In other \'lOrds that some other more sintplified 

preliminary test, etc . might do the same thing. 

})r . Roylan:e : I don ' t think w'! 1 re saying that . 

Capt. Jenkins: Do you staff representatives 1o1ho have reviewed this thing .feel 

that way? 

Hr . Y.!iesenberg: If the purpose is only to find the information Hhether six 

missiles of the type we 1 re talking about will have an effect on the structures 

528 ft. aw-ay based on the type of risks that tre take at inhabited building at 

th3 present time, th~ set- up as I see it as submitted by the Arrrry is all right. 

If w.;e \'Tan t to go beyond the point in cpestion then, n01o1 wben you get that, so 
if 

what J Is it the purpose of the test to find that/it isn ' t good that you ' re 

going to tmn submit somett.ing to the Board how far to go t·rith it so as to get 

it within the range of the acceptable risk and ii so we 1 d have to really look 

into the fact wmther the 1170 ft. is a fair distance to consider in case 25,000 

lbs:>which I do not believe ~11 ever go upJ is the proper distance to go to for 

this test. You should possibly arrange to go to 2500 ft . instead of 1170 ft . 

On the other hand/~hy couldn ' t it be possible to maka a test of a complete unit 

and see '1-lhether the total amount involved instead of being 4200 lbs . is only 
,.. 

equivalent to maybe 1 , 000 lbs. or 1200 lbs J He have enough literature at the 

present time tvhm t.re consider missiles with relation to one anothP.r to avoid 

a mass detonation. There is a lot of literature on that . Based on that one 



preliminary test alone , a lot of analysis could be nade with the possibility 

that this particular test will not have to be made. As I say again, I don ' t 

quarrel ·with the idea that if you make tho test you will .;et that information 

except l-Ti th that 1170 ft . but I say is it necessary to :nake the test until you 

make a one preliminary thing alone and see \ihether the sustainer booster plus 

the 600 lbs. and the 534 lbs. the 580 lbs . in the warhead gives you ti1e amount 

you think it does . 

Capt. Jenkins: I think the Board should carefully refrain from a commitment 

on saying whether or not t~ DCS/Log test ils a substitute for tests v1hich we 've 
J 

already approved will give better information. There are a lot of qualifications, 
.J 

are other more simplified tests in order? Could we get the sa.ne kind of infor-

mation from more siMplified tests ? Is any vote necessary on this? You say 

they have asked us for an answ-er; are we ready to give them oneo 

~· BatJ.ey: : The simulation seems to have been taken care of quite adequately! .J. 

Capt. Jenkins: They ' re just giving just r;eneral ideas and alternatives, ue 

should refrain from treating that as exact and specific . 

Mr . Roylance : The structure itself has a decided bearing on this, also the fact 

tr..at there ara othar missiles present . In order to make your preliminary test 

as I see it you trould almost have to build a structure the way you have it now. 

Capt. Jenkins : There 1 s the question of the completeness of the infonnation which 

t.llls test will give , the e)(J)ense and availability of missiles . Is there some 

other alternative Hhich we think might be possible to substitute . 

~~ . Batley: Don ' t forget t.~at DCS/Log •s suggested use of six missiles for the 

first one was catastrophic . 

Capt. Jenkins : I 1m not sure yet l-Thether another vote is in order. 

(Capt. Jenkins reads thru DCS/Log letter again) 



}fr • ..Jiie:;:enhe~: You have to obtain the approval of tbe Board, it doesn ' t -
necessarily mean that particular one tba.t ,.,re just have nov1 in mind. 

Col. Finckf:.: DCS/Log 1-1ants the Board to approv'3 the one they intend to turn back -
to Ordnance . I think we should s;zy nothing about DCS/Logs proposal unless the 

Army, thru their representative 
1
Hants to bring a different proposal to tm Board 

to consider . 

It vras agreed that there rras no need to answer it here, t hat t he Board should stay 

out until the Army asks for ito 

.Hr . Ba,!J-ei: He has asked that should the Board state ,.Jbat otoor test is acceptable 

to get this same kind of iP..formtion, t hat 1 s over ancl beyond t he scope of this 

particular letter, but I think I detect a feeling that quite a simplified test 

probably would give the results that 1-1e vrent. vmatever is developed has to be 

proved by a full- scale test of the t hings that are involved. 

~1r. 1'.yl9r : ~·le originally evaluated the situation and ca.ree up t-Li th tre answer that 

tre 528 ft . distance was adequateo This presented to the Board and tt~ey disagreed 

lrith our evaluation . They requested tests and it went up to the Dept of Defense . 

Capt. JenkiP..s": I want it understood that 25, 000 lbs . was the total quant i ty 

1-rl'lich we evaluated. I don ' t want it indicated he r e in a.'1y way that tre Board is 

fai l ing to r ecognize the possibility of a lesser quantity than that. 

l-'f.r . ~ler: You asked for tests and it came back saying that tests should be run. 

'vJe have designed the tests that we think n vri.ll give y.ou the informati on that you 

'1-«m t to make up your mind one -vrey or the other . It seems to me that our test 

has been challenged and will something else giv.e the Board the same informati on 

that our test has been designed to give you. 

(Col. Fincke: I think this should be answered by the technical people in Ordnance 

~ getting together l'li th the technical people on the staff of the Board and working 

( out some mutual agreenent. 
• ,...,-......,Tr:;'1\ 
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92Pk• Je~ns• That ' s past and prolog. 

Col. Fincke : It appears to me that this test loras not VlOrked out with any consul-

tation 1o1ith the technical staff of the Board. 

Capt. Jenki p~ : He have voted on the accuracy of this test for certain specific 

conditions and we should refrain from any comments or expressions on any other 

tests until we ' re asked to do so. 
mentioned 

Mr. Batlez: I did \'lant to clarify the point that the initial submission n 25, 000 

lbs. and there was disagreement on several distances and a first indorse:·nent ca~re 

back which mentioned these tests . The second indorsement back to the Board before 

the thing was finalized points out the precise things in a four or five page 

indorsement ~mich I mentioned this morning . 

Capt. Jenkins: Still with 25 ,000 lbs . as the total quantity of HE involvedo ;J 
Mr. Batle.z; But pointing out for purposes of computation that is all that could 

placed :i:l there, but because of these other prevailing circumstances it was doubted 

that it HOuld. 

2!tEt• Jenkins: Vle have mutual doubts on thato 

~· Batle;c.: Hr. Tyler brought t.he point out that there \vere tests designed to 

validate or confirm one of the t~ro thinkings by test and \·re think the tests 

proposed will do just tr.at and I think the Board manbers have agreed. 

Capt. Jenkins : I think a definite resume of the meetL~ w~uld be in order to 

state in unequivocal language that the tests as proposed by Ordnance rrould give 

adequate information on the safety of the hazard of the box with too six Nike-

Hercules missiles in the belowground position, and that we shouldn 1 t comment on 

the advisability of any other tests until \·re are asked to do so . 

Meeting adjourned at 1300. 


