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sant to the ASESB by the Ordn.:me~ ~~~ ilwiti.rt.g observGzos to ths teatac> 
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VERBATIM TRANSCRIPT. BOARD MEETIN:l #188, 19 JANUARY: 1959 

Present: Capt. w. T. Jenkins, USN, Chairman 
Col. R. c. Oostablle, USA, !<!ember 
11r. F. M. Bishofi', Al t . Array Member 
Capt. c. McKallar, USN, Melllber 
Mr . H. !.f. Ray lance, Al t. Navy !·!ember 
}~. F, z. Hough, BuOrd, D/N 
Col. R. T. Fincke, USAF, Melllber 
Hr. D. E. Endslay, AF~S-EA -<~ _, .... ~·.\ 
Lt. Col. P . S. Brengle, USAF, AFS;a> Consultant ,,, r. • •• :-r· •J. 
Lt. Col. O, M. Lamb, USA, AFSviP , .. •:.:V" •• • <'' ·_'.,. '.~ .• , ~t);?. 
Mr. G. F. Wigger, OCE .. ~.;~··., r~' '.::·.,·1 · t-~~ .. - \ 

t•" ~ ~~\\ "'"""' 
Col. A. W. Hamilton, USA, ASESB <:'" ···• •. ,, ~·' 1.. · ~~·::·~u•''' • 
Lt. Col. G. Couch, USAF, " ,r\'·';l~:_,~,'-'-1 .,, 1.4· 
Mr W !~ b lt ll , \• •l\o'"' _,..,...,., I 

• • ·•• Wieseo erg, t.' ... ~ 
11 

,, 11:: .~ • 
Dr . Ralph Ilsley, 11 \\1~ ~ • -~~~ 0 ........ 
Mr. R. G. Perk:ins, 11 11t~'-~;:'-_.. 
J.Jr. F ~ N. McNamara, rr .--

Mr. C. A. Breeding, " 

1 . First itero on the agenda "Preaontation by Dr. Ilsley on Effectiveness of 

Reinforced Concrete Dividing Walls for Protection Against Simultaneous 

Detonation and .Elxplosion Conmunication" written up separately. { J,~ r:;fl.",.t..- ~ ~ ~ .. ) 
I iJ ~<lfu· 

2. Capt. Jenkins exp4ined Mr. Harah1s absence ws due to prior commitments 

and that he retired from Hercules Powder eo. as of 31 December 1958, but wi.U 

still work with the Board. 

3. 'lbe Chairman briefed Board Members on recent conferences which he attended 

as Board represmtative pertaining to aotions on rail facilities at the Holston 

Ordnance Works. The A.rrrq Secretlll"/18 final aotion letter waa made available 

to Board lofamb8l'a for theil' information. 

4. In s.ecordan.ce wi.tb the request in letter of transmittal, the Naval Medical 

Field Research Laboratory report on Hi:U.tary Hellnet Design was brought to the 

attention of Board ~bars. 

5. Briefing by LtCol Couch on Mr. Bennan •s participat.i.on in l - 5 December NATO 

conference on Explosives Sai'etyt 



Col. Couobt As you recall, Mt-. Herman vas to go the f"irst part of December- as 

a maDber of a group of experts to nvisw a paper propoaod , b;y SHAPE. This group 

of experts consisted of' npresentativss f'rom the u. s., The lletherl.aads, UDited 

IiDgdom, France, ~ end persoDil81 from SBAPE itself'. Due to the n1llliOl'01IS 

cbauges that had to be made in tbis SBAPE docU11181lt, another meeting was called 

end is in progress beginning tbis morning. In rev18111ng tbe Sl!Al'E documellt, 

each phase was revie118d b;y tbe group of experts, that is hazard classification, 

compatibil1t7 groups, quantity-distance rslationshipa, etc. In most areas, tbe 

group agreed, hOlle'V'Etr, there were some points of disagreement. These were re

solved b;y majorit,. vote. No attempt vas mede to prepare a minarit,. position. 

The proposed stenderds as tb"1 were concluded at the time of tba last meeting, 

unless tbey should havs soma changes in this meting, agree veey lll1lCh vitb u. s. 

standerde except for three points. One is tbat the distanCEil for fixed 8l1D1111Dition 

are to be based on tbe known missile densit,. end therefore it vill vaey vitb 

quaotit,.. As ,.on know tba u. s. is a f'lst 1200 f't. inbab. bldg. distance. 

Credit for bsrricedes will be given inhabited bnllding distance o~ far quao

titiss up to 15,000 lbs., abovs 15,000 lbs. ~ unbsrricaded distance is used. 

Tbs classes of explosives are reduced f'rom 12 to 7, classes 7, 8 and 10 are 

groupsd as ons class, items in class 5 were placed in class 4, i toms in 12 are 

placed in 2. These are tbe only major cbangas f'rom tbe U. S. stenderds. SHAPE 

has been asked b;y tba group to furnish tbam at this current meeting vitb some 

inetru.ctions as to vbat they propose tbe stellierde to be used for. In otber 

words, under wbat circumstances they would be used. This ~~~q vaey tba findings 

of tbs group. As I stated before, tb07 abonld complete tbeir work at this 

meeting and be ready for tbe presentation llhich is to be given to tbe parent 

sub-group in Februer,.. 
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Mr. BJshotf: Where is tb> parent sub-group? 
tbree 

Col, Conch• The parent sub-group coasists of/people from ths United States, BB 

f'ar as u. s. representatives are concerned, the;r are Mt-. Brzezinald. of the Navy, 

Lo. Col. Lsppin, Air Force and Mr. Mcllle~, Army. 

Mr. Biabof'f'a Are we going to get a chance to review it before it•a given to NATO? 

Col. Couch1 I think so, I can•t give a positive statement. 

Mr. Bishoff: I'd llks to reCOIIIIIISlld thot "" do. 

Col. Conch: I•m almoot certain it ld.ll, but I can •t sq thot it will beCBDSe thot 

isn't up to ths group or isn't up to us to prepare a final pepor and present it 

to the sub-group. This wuld be done by the people in NATO. 

Mr. Biehorf: I'm a little contueed on wboee th1nld.ng the committee represents in 

its thinking and aecolldly, wbot effect it will hove on American standards. 

f!"' Col, Couch: As I sq tbis 1e a group or experts, it won't effect the .American 
u.s. 

standards in the u.s., corteinly net. What effect it would hove on/cperatione in 

t1a1 Continental -pe, we might sq is unknown. This is wbot the group asked 

SILIPE to provide them with at the beglnning of the meeting, and is expected to be 

provided at tbis meeting. llost people thot I talked with from u.s. seemed to 

think thot it will have very little effect upon u.s. operatione in Europe. 
"When 

Capt. Jenldns: Mr. Bishott, before you came to tbe Board,/tbe statf found itself 

in th1e, I wanted to make sure there was sheolutely no indication thot we wore in 

ef"f'ee·t sticldng our noses in somewhere wlare we were not wanted. We only came in 

at the express request or this sub-group, because they wanted technical assistance 

and b>lp. I brougbt. it up at previous Board meetings to indicate thot we were 

onJ:,y coming into it because we were requeeted and we were not getting into it 

tor pereonal desires or al\)'th1ng like thot. We had a formal 1nvi tstion that a 

certain man' a eervices wore desired and it ,... approved by members or tb> Board 

3 



and also, we are bending over backwards, that there ia no intent to change the 

u. s. standards, that if aJVt.bing like that comes up, 118 have to get the services 

view on it, the same ws:r td.th respect to other nations. Tbi.s is to t17 and get 

something 10bich td.ll be unifom for the NA10 powers. I think it's a VSI"J desirable 

objective, but whether an.yth.i.qg will come out of it, I don't knov. We'll find out 

more tram Mr. Herman when hs comss back this time. 

Col. Fincke: As I unclerstsnd it, Hermen is over there right now at the pleasure 

of the three services, he's the u. s. represantetive and vas asked for by ths Arrq 

liho chairs ths u. s. Delegation. 

Capt. Jenkinst DCS/Log is primariJ:T handling it Mr. Bisboff, 

Mr. Bisho!f: l'hs point I don't undarstsnd Capt. Jenkins, if the Board advises 

this group on expl.osives safety standards, how can they be different from safety 

anything that comes up, l!r. Herman says our standarde ars thus 
of 

and such, be is attempting to work out somet.hing not. vi th the agreement. - the 

u. s., td.th the full realization that. anything that does come up would have to be 

approved by t.hs u. s. and tbe three services, 

Col. Couch1 Mr. Berman•s position in going ewer vas the u.s. position and as I 

said, mare t.bere were poilrt.s of disagrsemsnt, they voted and the majority vote 
;..; 

vent into the paper, that vas the position which goes into their paper 10bich is 

only a presentat.ion to t.be sub-group and the sub-group is the one that makes the 

final decisions as to vbethsr this is an a ccspteble paper or not and t.hsy don't 

make any decision, Mr. Bishoff, td.thout first coming back to the States and 

getting a tri-service posit.ion on their paper. Tbi.s is a long drawn-out process 

bnt you get several opportuni tiss to commant on this before a final decision il 

reacbedo 
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!!'"• Ro,ylanee: To answer your question ot how can it be an;ytb1ng other than the 

u. s. standards, tbsse NAID lll!etings sre just ons great big compromise after tbs 

other and it's tbs o~ way tbey ever get au;ytbing done. What Mr. Herman is tllere 

for is 1D get the best compromise be can I tbink. Thjs is strict4 tor application 

to NATO storage, it bas notbing to do with wbat we do <1'/Br llere. It the otbsr 
.~ 

NAID countries want to accept it as their 01111 standards, they're psrtect4 at 

liberty to do so. I think we're probably gcing to get sOD»tbing bettsr out at 

this than we bave io some otber co1mtriss at the present time, tbat we 're living 

with without sa;ying au;yth1og shout it re~. 

Col. Couch: Tllese poiote tbat change trom onrs ars re~ mioor poiote. 

Mr. Hermao rsporte tbat tbe group fell almost io lino lllth going right down tbs 

road on u.s. stendsrds, tile onl:7 poiots tbst ditter now ars apparent4 tbose tbree 

poiote which I gave you. 

Col. Fineke: Did they change th> NAID paper very much? 

Col. Couch& It changed considerably ;res and most every change wss io lino witb 

our standards. 

Mr. Bishatf: It they fall io lino with Americsn standards tbe;r're not going to 

be acceptahle to e;q country ovar tbsrs. 

Mr. RoylanC!It This is wbat surprised tbem at the meeting, so many of tbem asked 

tor increased distances <1'/er .mat was origi~ propoeed and this was quite a 

shock to some people because tbey expected tbsm to go tbe other way, to ask for lsss. 

How tbe;r 1re going to apJ>4 tbem nobody knows. 

C!pt. Jenk1Mt The last item on the agenda 'Statu.& reports on current projects.• 

We have a memorandum prepared io tbe rough soon to gc out for the Asst. Secretaries 

proposing tbe q-d standards for pisr and wharf facilities be promulgated as a DOD 

directive. We're asking for concurrence of the Arrq1 Navy and Air Force represen-

'· 



tatives, Chapter IV, llith certain minor modii'ications in order to make Cbaptar 

IV stand on its own t110 feet as .,.. discussed at the last meeting. When this 

goes to the various Secretaries, I aBOWIIB tbat tba first pecple it 1lill COIII8 to 

1lill be Board Members, 

Mr. Bishorf: This application material, 1lill the Board get a look at that before 

the lattar goes to the three Secretaries? 

Col. Couch: This material consists only of definitions tbat ...re removed from 

Chaptsr n that are applicable to wbat's contained in Cbeptar n:. There is no 

text matsrial obangsd at all. It•s just rearranged. 

Capt. Jenkins: Tables 4 and S, an addition to the notes has been made giving 
nor 

BXBIIlplaS for clarification et these tshleso Is it •in order, Mr. Breeding }or the 

Board Members to see this lettsr to their Secretaries before we send it to them? 
Mr. Brssding: If they'd like. As far as tbe text matsriel is cOJlcernsd, there 

lava be<m no changes in the text material. Only those pertinent definitions 

bave been incorporatsd into the prcpoasd directive in order to make it stand OJ1 

its own and the exanqW>s hove been plit in there because the questions have been 

raised b7 peopla in the field as to how to apply certain of thcas tables which 

wars in Chapter 1V, Those examples hove been plit in to clarify the application only, 
{rhe.ltrrer-) 

~t. Jenkios: Would you like to read it4during tbe meeting and if tbere are 

fr-o . :uq ~usstions about it attar the meeting, than we'll se_nd it to you for a closer look. 
~ ~.·-~ ~'·'"''" 0 ·- .. C.~ ........_ ~ d-1 ~t"" c..~.~w . ...o 1o. <;,_ 

" •Standards for Under und Storage' - the research taam has completsd its long J, 
et'fort on that and has approved the report. We have called a meeting for 0900 ~ 

OJl.l!onda;y the 26th, a meeting et the work group to go over the research tssm ~ 
report on underground storage, •Reviaioo of the Board Chsrtsr • , - wa recantly } 

, llssr 
roeaived the Navy reply to Mr. lliggins proposed lattsr to the ~Secrstarr of Defanse, ~ r "!:' 
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We have that pretty well J.iDed up. h Air Force and A:mty concurred in tile 

uemorandum. The Navy concurred subject to a couple of extra comments which 

I think we can work in veey easi:cy, The next step won 1 t need any Service 

coordination and w•ll have that memo over tc tile Secretsey veey shortq. 

Col. Hamilton has saD>thing new on 'Procedure for Hazard Classification. 1 

Col. Hamilton: We have beard from all three services and the three services 

are in agreement lll.th 1he procedure that has been written up including all tile 

technical details except for one importsat point llhich has been raised b;y the 

Air Force. I bslievs it ie one that all the rest of you will want tc look at. 

It has to do with tile teating of tile ICBM and IRBM missils prapsllants speci-

fi.cally as to whether or not full scala shots are necessary. I 1ll send a copy 

of the paper that was transmitted tc us from the Air Force, to the A:mty and 

Navy members so that they can hove their otm specialists look at it. I believe 

one of the principle objectors to the llSe of scale tests before was the Doctor 

that you had dow from tbe Naval Research Lab and I bear ioformaJ.l¥ tile t there 

bas been some development that be feels thst there msy be a vey of getting 

true results, in other words, reoults of whet would happen to the propsllant 

of tile llhole missile by a new type of seals test. That ie oomething for the 

technicians to go into. ~-
Capt. Jenkins: 'Liquid Propellent Criteria' -nothing on thet.;(capt. Atkins 

called on the phone just before this meeting commenced on someth1ng that has a 

specific bearing on the Inaian Head incident recently but is applicable to and 

of interest tc all of the services. Capt. Atkins hes been going into this thing 

veey thoroughly and be feels that possibly some troubls may bs caused b;y aupar

viaion; tllet although ve talk a lot about safety regulations, tile safety regulatinna 

are not getting down to the littJ.e man at the end of tile line
1 

and he brought up 

7 



the advisability of baving a couference both with civilian industry and tba 

tbree services llho are respoosible people 1n the field of solid propellants 

with Indian Head possibl,y as the host and talk over ideas lll.th a view to 

cuttiag down the relative frequency of those solid propellant illcidents. 

Aftsr discuasion with Cept. McKellar and Mr. Ro;rlance, it se ... s to be a good 

idea. Mr. Ro;rlance mentioced that tba Solid Propellant Information Agency 

sbould be broaght into this. Do ;rou think it would be advisahlo for the staff 

to contact this agency, to contact ;rou people further with a viev toward settiag 

up this get-together. 

Mr. Breedi~~gJ Armlf used to bave a cGmlll.ttee on different types of items, one 

vas on propellants but I think it bas since died, 

Col. Costabilo: That was vi th Ordnence and some or the outside IIUDlufacturers. 

Col. llamiltonJ or course there are training programs tbat can be used. 

Capt. Jenkins 1 Icy' immediate reaction is there would bs considerable 1ralue 1n -
these people from various civilian organizations and the services to got together 

and trade idsas. Of course Capt. Atkins is extremely familiar with tba Board's 

operations and that's .,.cy bs called. We'll think a little more about it and 

get 1n touch with ;rou. In tbat connection, Mr. Bishoff, ita bad coaversations 

with ;rou on the Indlan Head incident. Mr. Parkins, 1lhilo I vas 1l11!111 11roto up 

what eppsars to bs a complete treatment of the case and I think this vill P:m anowr 

fof' ycu some of the questions you ma;r have had.( Mr. 8:sh.ff. sh•.vn Rt/"'.,.), 
Mr. Bishotfa Will ;rou got tba Board report from Indlan Heed? 

Capt. JenkiDa a We will later. 

Mr. Bougho I bave a 8UJlllll8l',Y here ;rou ma;r bave, 

Capt. lfcXellsro We have been kickiag around the idea or promulgatiag the results of 

these accidents aa the Armlf has done, abstracts of them. Do you feel its worthwbile7 
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Col, Costobiloa It has proven worthWilo in our instsllotiODS. 

Mr. l!clfamaraa I think it is Captoin1 because 10han we go out in tllo field th97 

do.finitsly like to receive the .Arrto- abstracts and I know if they vantsd to 

receive the .Arrto- abstracts they certainly would like to receive the Navy onos too, 

Mr. Roylsncet Tbe m now prolllUlgatoo tllem, llllat tllo distribution on tllo mon~ 

lettsr is I don't know, whether the .Arrto- gets tbem, I don't know. I tllougbt a 

year ago o:C doiug somstlhing like tbio ami I tllought it would be a duplioation 

of llllat tll97 're doiug. 

Col. llamiltonl We don't got it over bore. 

Capt. McXsllsr: I think we should look into it and give it wider disseminetion. 

Capt. Jenkino 1 Tbere are tvc very :Important thinge wbich have a boariug on these 

tvc it1111s, Capt. Atkino conversation and Dr. Ilsley msntioned we make sure we 

get any reports of incidents that you might have where dividiug wells cane into 

the picture. When I ves on tile recent inspection trip, at Cape Canoversl 

especialq, there vas a llr'. K , an Air Force medical colonel, he'd heard about 

the Indian Head incident, I described to him llllat I saw, I dic!D't mekB an,y recom• 

m.endations or ex:proess any theories, but it came up from him and one other person, 

the Grouml Safety Enginoer, tile need for gettiug rapid io.formotion to the other 

services in the event of an incident. Tbey would like to know llllat happened at 

Indian Hoad because of tbis solid propellent business. I tbink w 1re getting 

them ell fraa the .Arrto-, I hcpe ws•re gettiug them from the Navy. 

Capt. McKellar: I'd like to have a routine method of getting them to you. -
Qapt. Jenkins t It came to my mind, should we take it upon ourselves to see that 

every other activity in other services get it or is there some other organization 

on whose tees we don't want to step that doss tllot? 
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Col. Fincke a I thought they were circul.a ted among tba services. 

C!fto JaDkiDs 1 We'll eJ<Plara tbis and talk vi th ;you more on it, Mr. Hough, 

would Cape Canaveral. get that accident report? 

Mr. Houghs Not in the usual course of events now. 

Col, FinckBt It's up to tile service to make diatrillution. 

Capt. Jenldnst I think "" gat as man;r of them as possible, ma;ybe its up to us 

to have soinformal SOP, "" see ons and then call back the service end tell them 

to see that tile AF, etc. gets diatribution on it. 

Col. Finckea We have offices ot explosives safety and this is where it ought 

to come from. 

Dr. Ilelez: 'Ibis problem came up some ;resro ago and the Nav;y realillOd that tho;r 

were not getting the information to their outfits on explosions tile s- wa;r that 

("' the Arm;r was. At that time tile Board was investigating and otud;ying all explosions 

from tile JAG and tha Board agreed to 1 t that ws 110uld continua to make those 

anal.;yais and "" 110uld put out abstracts of the explosions and diatributs those, 

That continued on for a whUe and that was dropped, then the Board real.l.zed that 

the servicws didn't know about incidents the other services had. For sometime 

we brought before the Board a S1111J111&17 of al.l tile incidents and gave it to the 

Board llanbsrs so that ths;y would at least know what the explosions were so the;r 

could gat to the services, '!'ha~ foldsd up. To m;r mind ths onl;y wa;r it can bs 

done is b;y the services themselves and the Board cooperating to get people who ------. 
are interested put on the distribution list of the services. 

Capt. McKellart You have commercial contractors in tbis field that are interested 

too, ve may have an explosion of interest to Tbiokol, an Air Force contractor, 

not Nav;y at all, 
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Mr. Bishotfl I think you're quite right, I don't know what use Cape Cenaveral 

is going to make of this report, as tar as I know they don't handle casting 

powder, it's onzy th07're Tory curious. This report is or interest to Government 

plants llbich manufacture prcpellante and tc private plams that msnutacturs 

propellants. 

Capt. JeDld.ns 1 Col. interest in it was how these man were ldlled and 

injured and was veey interested in the fact there wss no apparent high order 

datcua tion. 

Mr. Bishutfl He'd get the wrong impression because it's roU8hl7 onzy S% nitro

gl;rcerin in the cssting powder but whsn it 1s joined with the solvent there is 

quite a bit more. 

Capt. JBilldnst He knew about that. We discussed it. 

!!""' Capt. I!DKallara I feel 111 should learn something from tha other man's mistakes. 

Capt. Jenld.nsr We'll try to streamline some of it. 

Capt. I!DKallar1 Does this Board promulgate 11111 satetr criteria which is peculiar 

to solid propellants? Or do you think there is any need for special criteria? 

Capt. Jenld.ns: We baven•t. 

Capt. McKallar: Is there aey data from other explosives, they don't like to call 

them e:xplosi ves out at Aerojet. 

Mr. Boy lance 1 Soma et tbim ars different and soms of them ars not, it all depends 

on llhat you •re talking about. 

Capt. Jenldns 1 lie haTe a liquid prcpsllsnt criteria project lihich is tbe primeey 
Lf» lli,.F•r•e 
1:!7"" Hp!~;< interest. 

Capt. McKellart I 1m taJJctng about solid propellants. 

Mr. Bo,ylancea All I know is that liOL was conducting a series or testa tc determine 

11hether you can on a small scale assess a hazard classification to the propellant 

itself. This so-called card gap test tslle you oue thing but it doesn't tell you 

ll 



a lot of other thillgs tobich might bs of intersst. Ths -.bole thing needs a 

real good going over I think. 

Capt• l!cKellara I'd suggest something l.ik8 ths liquid for solid. 

Dr. !lsl..e;r: Ths ll.quid propellant criteria was submitted to the Board to TOOrk 

out. The Board aent it out ld.th epecial.iats, in the meantime the Na\7 became 

veey much interested in it aod came out with their liquid prope~ant ~ 
That was utilized by the services for a long time for advice, Then ths7 

realised the liquid propellante should be rsvised. It finall;r wound up that 

the liquid propellant group is a group with the l'uels and Lubricants Group of OBD 

and the;r have coma out with a manual on liquid propallante. The main reason ~ 

the t vas decided to go up to OSD was because ueuall;r the Board has not been con

cerned with R&D until it becomes standardised ss an item of use. Whereas thie 

r:"" group is interested both in the standardised 1 tem and the development of it. 
0 

The logical place for such a solid propellant group would be a group sjmllar 

to ths liquid propellant which is - represented by specialists from all of 

the R&D people, etc. and ths:r have not tackled that job ss :ret, 

Capt. l!cKellsro How could we get it started? 

Capt. Jenkinu Do :rou think it might be pertinent to bring thie objective up 

to the man llho headed the liquid propellant group in OSD? 

Mr. Roylanceo I don't think so because that was ths Fuels & Lubricaote Group. 

Dr. !lsle:r= It was put in that group onl,y as a means of getting the job done. 

Mr. Breadingo Actuall::r I don't think that would accomplish -.bat the Captain 

1B tal k1 ng about because a1l they did vas take the individual. compounds and 

el01111nts and give the pl!;Jsical and chemical characterietics and the associated 

hazards w1 tb. it. As far as any q-d, that's not even covered. 
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capt, McKelhrt We're starting to haul big grains around tba countr:y and store 

them everyllbore and makB tbem by big companies tbst have never made than before 

and I tbiDk ve •re going to have a lot or trouble. 

Col, llamUtont Aeytbing tba Board puts out bss to be general in nsture, in 

addition to that you're going to have to have speeif'ics tar each plant1in tact 

for eacb operation, actual job analysis, 

capt, McKallart Do you class these as a fire hazard now? 

Col, Hamilton• It depends on whicb propellant it is, 

Col, Coucht That is really the main problem, to detsrllline wbat are the cbarac

tarist:lcs of the propellant. Once you detsrmine this most of your other problems 

are solved. 

Jlr, Ro;ylsncet 1he biggest amount of trouble is in the manotacturiag, Once w 

f!" get a finished product and know what tba classification is, then we can follow 

the proper sstev precautions. 

Col. Jlenrlltonl Separation or q-d. never prevented an origiDal blast yet. What 

""'re trying to do here ie prevent tbst original blast. So that gets down into 

actual operation anal)'8is, your sstev featnres on each machine, your ststic 

ground1ng1t-fc.And then the training ot each man in safety features ot each speci.f'ic 

operation. 

l!r. Breeding• In other words, what Col, Couch is tsl!dng about, at the present 

t1ms you can alre~ detsrmine what the inherent hazard on your cbemicul matsrial 

tbat goes into the makB-up of a particular propellant. That is not dii'ficul.t. to 

detsrmine even now, In ordar to detsrmine the particular hazard and a particular 

stsp v:l.thin tba manotacture it ie going to be quite difficult and you're going to 

have to dai'ine certain parameters in hazards because v:l.th each chemical reaction 

yon 're going to have a different hazard and different step 111. thin the oparation 
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so that by tha tiJIIe you take your individual it,.. that goee into the completed 

end it..., all the intermediate steps of manufacture are going to vary depending 

upon the 1;ype of operation and method of manufacture. Tbat ;would be a lulu 

unless you more or less categorize end lump togethar your different manufacturing 

stope end that comas under Col. Hamilton's operational analysis again. 

Col. Hamil tons We used to couduct 001111 training programs out of ORDSO on msthods 

of doing that. Tile actual msthod is goiog to vary with every plant because of 

vsry different operations io every plant. You'd have sim!larity batwen propsllsntc.• 

plants. You have to get vary specific ldth thsm • . .. . . 
Col. Costshil!> • This area of solid propsllsnts has so lli8DY different types llf 

that go ioto it that it's pretty bard to sq that anycns stsp io ths process what 

precautions to take uoless you are familisr with ths manufacturing process. Each 

r" ons of tha chemicals has different hazards ioherent to it io its mi"dng or 

blending or vha tsver you do. I think this commi ttse that deals with propellant 

R&D projects would not necessarily be iotsrestsd io tha safety aspects of it. 

Col. Hamilton• One of ths best wys of cross pollination of ideas on safety of 

individual processes is to actually gat supervisors to visit other plants vbere 

there are related type operations goiog on to see just what safety features 

thtq 1re using. A loA of these ideas are thought up io individual plants end 
never ~u 

they lw•••tw get outside the plant$. 

9&ft• Jank:f.ns t All ot this conversation points up a need tor a get-together 

down there at Indi.an Head. 

Dr. Ilsleys R&D is mainly interested io development of the it... they want to 

develop and not so much on safety. Tbat is true in the liquid propellant group 

because they are the operators end their idea of the hazard 1e under ths conditione 

which they bslieve that they can control and that is where your safety peopls 

l4 
:?q,., 



not o~ in li&D in coordinating with them but you need safety peapla in such 

a group as 1his to point out •vbst about the condition if you can't control it.• 

Capt. Jenkins: As you know we tried to develop an across-the-board criteria 

tar liquid prapsllants and found out that after we bad ssnt out this memorandum 

id. th this view 1n mind that each operation is pretty much on ita own. 

Col. llsmU ton: One nt the benafi ts that vs get :from our SUrvey Division surveys 

is that our enginaers do impart to peapla in specific operations good ideas that 

they have seen elsewhere around the countcy. 

Dr. lleleyo The ~place that you won't have &IQ' difficulty is as tar as q-d 

is concerned and in the liquid propellant group, it it is mass detonating, tbsy 

will not touch it because they know that the responsibility tor q-d is in the 

Board. As far as those other than mass detonating, fire hazard, etc., they still 

(!""' consider it as the Board's responsibUity although actually the best method of 

doing that is' since they are ruuning teste all the time am they have to determine 

lihat the fire prevention methods and also fighting fires they have all the intor-

mat:i.on, they should be the ones to furnish the information if tlJe Board is going 

to do it, to work up tbs standards for fire hazard distances, etc., or should work 

it up themselves. 

Capt. Jenkins: Does anyone have auttbing elee to bring up before we adjourn? 

l!r. Bisbntfl Regarding the Nike-llercules box tests. The purpose am the results 

of the tests are clsssified SECRET, As nt the moment, tentative schedule for tbs 

teats at White Sands Missila Range is as follows 1 lst live shot, Mondq, 23 March, 

2nd live shot, Monday, 20 AprU, 3rd and last live shot, 25 May. Just tor tbs 

record, I 1d like to lat all nt you know that I'm laaving with the Chairmen a ast 

ot plans that will show how the boxes are constructed, 10here they are and another 
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which ahCMI the instrumentation that "" will have for the three teste. We hope 

about the third. wek of February to firm up these dates and at thet time the 

Ordnance Corps will send a letter to the Board iovitillg observers to the testa. 

People 'Oiho want to go will have to clear through the Safety Branch, 000 and 

thence to White Sands Mis silo Range. I think you should al.oo know this, you 

will have to get there on Sundq in order to see the test set-up. Everything 

will be in on ~ except the igniters and boosters and the initiation system 

for detonatillg the warhead so "" feel that on SUnday it will be eafe for yon to 

look at the set-up. You should e1so realize that if for saue reason we cannot 

run the test on IIDnds;y, there will be a full weks delay, the teste will have 

to be postponed until the following Moms;y. The reason is we're using all ot 

the cameras at White Sands, 15 to be exact. On the Moms;y of each test the 

("" whole Missile Range has to shut dOlm becauss of lock of cameras so if we can •t 

run it on IIDnds;y we can't get the cllllloras on Tuesday, not until the following 

Moms;y. There is al.oo a slight possibility that you may not be able to see the 

results of the tests until late on IIDnds;y perhaps even on Tuesdllf, ""'re going 

to be very careful that the area 1e safe tor you to enter. There will be ample 

instrumentation teksn ot all tests and lote of pictures and I think ve will got 

a lot of suti'icieot information out of these teste. 

Capt. Jenkins: I'd like to add that it's not to continue an argument, but to 

get some good information. I hope 111iicat1ons are not that the Board 1e -

the one tba t demanded or required these teats. 

Mr. Bieboffo All vo know in the Arrrq Ordnance Corps is that the Secretory of the 

~, perhaps it was eveo one of the Aasietant Sseretaries ot Defenae, has directed 

us to run the tests and n 1 re running them. 
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Dr. D.aloz• It might be well to think that since the Board was involved in 

this problem vacy strongly that a Board Member other than the Arar:! should attend 

as well as someone .from the 7ilchaical Division ot the Board Staff • 

Mr. Bishotto As tar as I know, there will be no limits on the ll11111bor or 

observerso 

l!aeting sdjoumed at l315o 
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'l'HE EFFEGT:r.vm1ESS OF RlmlFORGED C·J!IC!lETE DIVIDTI~ liJlLLS FOR 
1'RGTEC'i.'IOi1 AOATII!lT SI?mLTflmiDUS DETOli/,TIOr, EXPLO~!O'I, Ai!D CO'!:-!UNICA'r:ffrt 

nr. Ralpb DJ:' lay' 

At 

l. h11;y should n"G :recoooider tile Dtluld:n-i or principle tor th:: roinforcod 
coccreto dirlding \r.lll? ~:o r hould rccoll.lli<ler tlla atsmlard, or for that mntter, 
ve oltoul.d Nconoider p3riod.~.crill3', l:l3.l:\1 or t.ha suf:ot.y otand.:!rd.a o:;- prinoiplml 
~ ~Wa : 

• The conditions .tor 1 hioh tl:c otanda:L'I:l.s or prlnC111l£D wro or.1rrln
"11y r:Joor.:r.ondcd trcy bG.Vc cl:tatlu d re!!:a::kably. 

b . The otande.4'tl. or principlo tlLIY hnvc been o. co;npl'O:':'J.eo rcaulting 
1'ro::1 dcliber;;;tiono durir.g ;zhich til.a nnjor io!'Ju_ncaa ~ore uhnt ws IY.JC11S8aey' 

frozn e..'l oporationnJ. standpoint, end tha p::ob:::billty of <lii incident happening, 
not. so r.:l:\ch ul:mt should bo don~ for r l.L.t.i ;;u sa:roty. 

c . ",/hut 'l1l!!1 conai<lar~ !"C!IDonr.bl.o .nt om. t11t3, bal:ocl on cvallablo 
da.tc. ::md l:rum'lcd!;:J, ll'.i(;;ilt not 1» conaldored reasonable when I:! ore facts are 
lmcnm. Jlrldl'f,.Lounl exper.lence is olllil}"tl giJ.ir.cd fror.J acoU!tmtal explooions end 
1'l'0!11 tssto aaich, olthough not n cc:JSDrily p,r.L'om.sd for thia partic:al.t~r 
prob~, P.~ nevorth~l933 val~ble fo. th~ inform~tion cbtnincd on explosion 
e.r.rocte. 

d, t.a t1rn uoos on, tha i'undB~e:Jhl ba~il! o!' t.ho or:lg:t.nn1 principlo 
lllaY be 11loai:.11 or .ay te superseded by no11 ;pplicatio:n!l and vnriationo for 
which tile origi~ principlo U'i!.6 naith .- c ntempleteci nor planned. 

2. For tllo p!Wi:. 13 "i"".,.-~ thore lws batn no <loubt 8D to W!ati t.he acl'oty 
peopla wc.ntod tho etnnd.o.rd l2--ineh rel.n!orecd concroto uall to c.CO:xq>liBhJ 
I!Sru)ly, if a l".aJlD dotonation occtll'rcd on on~ aida of the llall: tho exploeivoa 
on the oth!lr nids of tho wnlJ. 11onld be p:revent':ld from eimDJ.t:meoualy (or l'Jj'lllpa• 
th t.iC<Jl.ly) det:-nati.Dg. I£' thio wre c.ceo:rpliohoe • .for q=t1ty-diat:mce 
purpose:s th:;o quantity could ba C011!1:1.dared M onl,y tbo quent.ii.y in a single bey 
rat:m•· tt.s.n tllo qu ntity in bo<:h bcye. illth~ugh tbo pu .. •·"'Poeo ·;us clearly Dtlltod 
in the principle~ IUld tbc ro::ottl.t to bo nccOJ!I!'IllEhod wore consl.aared ooceouary, 
cruch c. stana ·d. to b cOllllllc·· , • -equiJ.'(Is a eetcr:ainat1on of t!1o bru!e:J o:r 
&l.vi.cee to lM! included liith tho prl-nciplo 110 tb:lt 1£ llll incident. occurs. tho 
do&L""Gd r~I!Ults ~uld p.-aill.c~. • Cllonsbly~ the actual ra8Ults. 
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b. In tbo JU!l!l ;me! Octob(ll' 1542 :Juppl~t:. of the CTdr..:mco &fety' 
~ianunl., z:axi=:no botvc:ml diviliin{: \l!llla wro ~ted an 201000 pound:J. In 
J= 194$, tln :lllX1num l!:lS atatcd av l$,000 pound!!. 

c. In Jun:: 1944, corrcsporu:ilT.Ico be~en T<lriouiJ (lrOl>J>Il of: tho Safety 
lliid S;)curity Division, Office Chief of OrOnaneo, sl.ated thn i'O:UO'IlinE;I 

"'rbare iB one problGl'll vbict nr.i.6es uith ~r;n1ng troquency 
hClrover, for l{h1ch \10 h~m:~ ll tor.Uly Do do.ta 'lt>..-.tsoever md which w 
1u:t;-a solved up to tho pl'C::z:lt title entirel:;r by gueomrork; =~• t..'lmt 
o! interior aubotantinl divid1ng \inllo." 

Furtbo:rn:cro, in ndvicao ciurlne llorld tllll' II fro:n the F'iold D.lTeotor of Al:niunition 
Plents, it. was etatod thnt e. J>:"ximm of 6S,ooo pounds Vll!l pernimsiblc; IIJ1d froal 
rospollSiblo S:lfety and Seeurity paroonncJ., 0 thG rcsalt fro::l £Ucll a WUI8 cetons
tion on ono ei.OD of 'Ula """]1 would pro~b]J bo on]J lOY order detonation on the 
other rd.do of tna 'IUIJ.l.. n 

d. Six ycl\1'8 ntter tho excellent Arco Dividing \~nll Tonts, the ASESB 
(!loard r{1nutes, p:~ga 2653) rcc=:ondad nno =ro t.1um >ooo pountlsn to provtlllt 
aimnl. tlmeouo detcnntio:~. Thn E!onrd storxi'lrd 't.":Ul ll!l folloun 1 

11Ae e. resu!.t o!' tho llrrJy Orcio~mc3 Safety Dlld Sccur.ity' Test on 
th8 $0-toot lolli) and 12-111<".11 tiJ:!ok clivicU.nc lle.ll, tbo Board ndviooo ttillt 
12-inoh ~1icl' reini'orced coneroto 'W:l1le obould not be considered of!ec
tivo for p:nmmti.ne a oicJlt nacruD d-:Jtonntion or tl!:l t.otn!. qu.ant.ity or 
llE loc:-..tcd in en ~to 30-!oct. bay on b~th 6idos or tho dividing 
w:Ul. if core than SOOO pound!J of HE are in the 3Q-foot bay. If no:oe 
thlln SOOO poundD of liE nre 1n tho b;zy1 tho UolOunt of o;cplodvco for np
pllcation of qll:lnt.ity-c\i:Itunco t!lbleo of l Aprll 195'0 llhould be tbe total 
:l.n oll ba;ye. 11 

r~ote thnt llO r.xmtion :ta r,rrl.-. or n rcqui.."tte:lt for a t;pec:tfielS Q.istcnce f.ro:n tho 
Kall. 

S. Jil'S)tt., i k:n .3b, let U3 consit!er tho l.'Oviow i'l'lr.ll tho C"t:mdpo1nt of tests. 

The r.:ajor BOIU'Ces or do.t!l of value 1n the problc:l uore the teet.s 
porfomad for l!lil.itary application suc.lt c.e contact chargos on rtdnforc:od concrato 
mllls used as z:~a ~o-ollo, pill boxc!l, CU:l ::~lacencnw, and rosu bloclu!. 'Ihcno 
toots t:l!l'O £cccmpllehe~\ dur1og tllo pcrioi l9bl - 1943 by the t.nt.1•'1nnk Concreto 
Ocromittoo of the Br.l.tish, c.od lntcr 1n 19ul,, tcetr; uct"ll pm-!'omed by tho ~ 
Corps or Qlgineer:~ with contgct. chsrc;co on concrete!. In ruidit.ion, ths .British 
VO?O intere::~ted 1n dstor::Wline tho ortect. of the e:plollion or llJlal:tY boc:bs 
egaiL::Jt £ri. t.isb typa of con::;truot.ion, S!ld they nloo pcrfont!!d other tcnt.o to seo 
llh..-t t.hs etreet \."lluld bs 1n V8l'jin1 t.l:o ditltonce or tho cxplonives £ram the 1.-oll.. 
'Tho most il:lpo~t. or all = the :cte11nivo Dividine l~lll.l. Tests .. t t.reo, Idnho, 
1n 19hh ond l9L5, pal'formcd by tho D~:pnrtmont of t!lo Army. All of tJ1o cllovo
notsd toot:lJ with thll exceptio., or tho ireo Dlvidine t:all Teste, 1o1erc !or the 
!)Ul'pO::C of doto.."''ll1ning tho rclot1ve cl6rwal:O to tho ll'?ll: Md \re!'C not d.lrectl,y 
CE::JCCi&tod lli:tb the problem O! explo~on co;nunication. 
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, 

b. J..ll 2945. tl 
o. :1 n1a ·, r,~b 
dc::.::ge ·,;o rc:!nto:rc e 

0 I i \' c r L1.tion 11 11ily8U! o ta. n 

arch Cc-..mcil (NDil.C) 1 ruJ n re!ml.t 
bit indica tin" tlla reln t.i ve 

w!!cl! '~0 !:.na.~·sis" 1 I ro 
o " et L'roo: o Arrv Ord..nanco Derurt-
01Jrc s oC r•• h d . nt'orl!l!l tion, 11! th 
' o ' th p~ru~ ovaln:tte::. tho rorl. 

'h"hon 

UNCLfl .. SSIFIED 



c r sult of 

u ors, in 
sult of th\:ir 
nt ,· th th( i 

UN CLF-~SSIFIED 



9. On the b is t.'t!lt. Frcema.'lto 11ork io tho bcl!t :.vn1l.&bl.o, ond pl'Obably 
Yauld ba app:~cm>lo to cxplo::;ions 1n bawuen U.-o il8lls :!.!' the 1kll.la arc capa=tcd 
ors in ctc.n:il!:'d beyo, lot us col".sidcr n l'OU:OMbl.o bll!li:> !or evaluation or possil.olo 
oxplo:Iion eo.ltmun1cnt:l.on hn=rd befor11 connider~n;c thu tests and occiciental oxplo
e1ons. Fozo the pUr)lO:lO ot correlnt.lon of the hzlznrdls of G:lmlltllnCOUO detonation 
4IId cxplo:;ion cOI:!:l:Unicat.Lon, 1£ o!l!l l.~rc to 'be rclllt:ive]3' oote, ens ougbt. to 
conaidsr the millml .::w tlm 1'braacllin!l curvo~. U ~ curve for "w:lll-d9nt.roJcd11 

could be ~tominod &'Jilllrnlly in relation to the "broaehinc cUM"a11• tbn the ldn1-= should bo o:.ppro:u:bcd au eloa3 as pom:iblc to cuch n at.tlll.-deotro;reu" cu..-ve 1n 
ord:!r to a~id oxploaion c=nie<ltion. lllatber one ag:rea!l or not :.rith t!lia 
thaDio, let us consl.dor it tt=7»raril,y ou t.bo b:udD of corrolBtian uith teste and 
accidJ:lnU!l c:o,losions in orcbr to dotol'L11J1o tho oYOr.all. rclati vo h:l=rd. 

lQ. \o:itb thi:~ ger.orn.l outli.no or the htotory of tho atondordo and available 
test:. and corrclntion art:I:Jyeea~ no:~ lot Wl begin to consider tho llonrd.' a correla
tion ~io, aupccially IlB to t!!!lts and cccidental. c:tplosione. 711& subject of 
Exhibit Uo. lie: ~Tl".o Evolu.".tlcn o£ Dar!etO to Roin!orcod Conero~ ~allo versns 
the Pocsibllity or SU:ultflneol19 Dp1;9nation or Explocion Comnmication 'lh..""Ough 
S .. cb hell:s." Tho nbocillsa u r(r;l/J (r • di!:ta.-:ee 1n feet or ~i.vas .t'rOQ tho 
vallo), tmd fu ordinate 18 t/•'l/3 (t .. thickrnl!ls 1n i'eet. or re1n1'orced can~ 
Yall). !n both cc:eo, H • co.i.eht. or Ol:plcsives in po=dD. Fro~•o curvua are 
rhmm in the ol:hibit i'or slight cialnotp, Llt.dcrato dmr.a~r3, heavy dmnzee, breachins 
~ end bl"C:u:hing ~ roinforoi:1:,: by ml.U!!!o. 'Ille follo-o~ing c;yr.:bolo hr.vo boen usod 
in f.'.;o:hibit No. J. to chcm the rezult.p of t! e ttmts nnd ;:~cc:l.dental cxplooions: 

a . .'\ circle &Ur."01lllclilJe an;r CJ:~Jlosi ve:~ incident denoteo the till1 W:IB 
destroyed. 

b. A cOl:lplotoly filled circle ir.odicateo target ooteriol d9tonated 
o1D:ul~us:cy. 

c, I. a:oll01· f'Ul.cd·1n circ:le, \dth1n a eirc~.e 1 denotes tart>ot mater
illl co:mnunieated nnd t.bere wno a !t:l.!lll dctcr.OI.tion, 

d. A cro11e vitJiin a c:U-cltl iodic:ntc::J thc1-c WlUi conmnmic!Ltion to tho 
torget matari~, mtJt ao1110 h.i.ch oruer datcm.tio:l oi' tho target ~ter-!111. 

~. :\ horizontal lino within c c1rclo denotes ccrr;;m1ca.t1on to ths 
tG.rgot toriel only iD t.ho f'o= o! lcr.: ordoro. 

f. A blnck dot 1n the C!a.'lt.or of a c1rcle indicates ~ 10ae no 
c:om:rmio:~ticn of th tareet ~ria.J.. 

l'o-J, lot UD cot tu1 idea o:t Hhat. !:..'thibit l:o. l ollOTru in rolet1on to the poGitione 
or the plot~d pointo. 
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\1) 

(2) Thnt portion of the 1o1nll cppos\te t.h6 'l:ez;t l:ottlo t:n!l not 
do roy d , but uns dDmog::d avoraly. 

(3) 'lb.at portion or tho llall oppooita th!l md4lo kettle, which \1!18 

n()t in wso: ~r..s not dn::! cl. 

iho low po.Lnt 1c plotted all .lll-destro-; • ~qr 750 pr.mdc. It tbo ~ount 'IIOl'O 
~.,.WJl:ld CS lOCO pound.a, it auld only I:XJVa r/fhJ./3 1i'OII • 66 to .6. 

b. 'i'he Picnt.inny oxplc::ion invclvcd I! r:U.xi.ng uaya or oqWll. oizo, Ea~ 
bay hrul ttJo 12-inch rcinforcod concrote d1vid.1ll3 '1/nlla, end ono 8-inch hollow
tllCJ ~·oncreto.J:ill di.v1dint: wll. 'l'hc eJ:plotJion of l!So pound!l in tho mlxer 
rorul~ in th3 follo\lirl" d;!Jr.::r;:c: 

(1) t.al.l A2A, 1r .e nearer or tho tuo 12-inch rcintorcod concrote 
wallo, "~ cbstroyed. 

(2) \o all AlA, th!: !ar..har of the t.vo 12-inch reinforced eoncr:!te 
o.l.l.8, \:3.13 puroed consido.-nb.iy aut-or-line. 

'l'h1B explosion J;iveo 11!1 tvo po1nta llh.lch ~m~ plotted on the oxhibit all ~!all A2A 
and l~llll AlA. (T!,o exhi\Jit:J Ghtnn dur1nf: tho Meting indicotcd the Gpocif:l.cs or 
the vOlll t:amaeo by k t.cho (llla pbotogr<Jphn,) 

12. All tc~ pl.otted on 'Rxlrl.bit llo. l aM Arc!!, Idaho, tceta, and oscb tent 
\:1.ll t~ ~oribed. 1'1 first te-uts to be d JJcrit:cd aN tbo:~o 1o1W:h involved 
rdlr.ultaneous detonntion of Bite mlli tnreot pUea. Tho rlto pilo b the pilo which 
18 J.ru.tioted, and the tnrcet pile 18 tho pile for w~.ich it :le c!oz;ired to cctar
dn the relat1Vll hazard of co=i.cat!on frolll the site pUo. Test 0 im-olved 
30,000 poundD o! blllk GT.plosives c:or.centrnted in n pile, nt 10 !cot ('l'e:;t 8-3) mld 
at 3 feet {Test. 0-4) fl'Or.l 11 otand>lrd 1.2-incb roinfcrcGd concrete ~all. The target 
pil s co!Uilated or Soo pour.ds buJ.l: oxplosivoe o!ch, 80p!ll'.:lt.od at variom; distanceo 
fro:: the Vll111 but vit!Un the b()Wldarloo or linos drmm from tbo cornurs o£ tho 
:l.t pile tlu-ough t1m cmdD of tho vall. l'he target pll~e of Tcut 8-4 went high 

ord r at the follwiq; t..IJ:: intervals: 

PU r.,. 
l 
2 
3 
4 s 
7 

10 

Peroendie-Jlc'!' Di.Gtcnco, in r t, frcr.:l Wall 

0 
10.4 
16.0 
25.4 
30.8 
b$.1 
6o.4 

T~ in tli 1 H seccmdll 

0 .18 
31.6 
JJ,l 
.33.2 
.38.0 
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1 t r til:lo w.m u tha c_ tor o.r cl te plla to t.ho torgtrl; pUc. 
The probobl!! p;ltll o! COl!JlUlliCGt:I.On 'W!lll: 

PUOG loOil. l. and 2 
P.Ue l:O. 3 
Pilo l!o. b 
Pile rr.o. S 
PU.o no. 7 

- irom pr!JnD:ry 
- tro~:~ primary or frc:n r!o. l. 
- from Jo. 2 
• 1'1-om Ho. 3 
- 1'ro:n ~o. ; 

?ho report doc:J not indic11tG ullether or nat the individual tnrget d.'lt.onated s:llnuJ.
tll!lcoUBl;r t.1.th tbo oite pile. Altbcur.h t.'lo point on U1o exhibit has been plotted 
IlD 11simultenooae", it cl.no ~ o question rk. Tbo title interval ;;ould :1ndic:1te 
that 5o:ro of the t.nrgot pUes could have baen u1t:J.ll.t=cus. Jlote pari.iecl.or~ 
th:lt thio ta:~t involved bulk cxplozivca; thcretorG, c~unic.:rt.ion could ha.vo boon 
COlscd only by tllc blest o.-;rro, includinc fl8llle and missil.ou floc:o th.o •boxO!I" and 
thn con::reto and rainforcinu rods or fr..e -.all.. 

1). 'J.'est l-2 reprcscntc I 20.300 lJOUn:!:J of explosiveo in Dutch hol!lbs, eitfed 
idmt.icili:r botl.rccm 12-inch rcWorccd concl'Gte w1llt. The m:plo!livep Y4ro o.p
arat:ld > !'cot !rem ench of tho three 1:allo. The bw:bs l:oro placed in 5 rous at 
ZlOlll'ly th llm[:th o£ the vall, lllld lillre s;;pnratcd fr01:1 each otbor by 2 feet, 
2 incb'.la. In addition, token bo:i:b:! ~ dU:!d 1n 4 dirootionD, pnre.llal. and por
pcndi!:'.ll.ar to tho tl:llla. All tll.res wolls dlaappen..""ed all 11 I."Gilult or the dotonntian 
of tho sito pile. 'l'h~ l'Ci)Ort stntea th;;.t :rccord.i.n:te i:1:ll.cnted that both pilen ot 
m:plonh·<!!s in tha sU:ulutod beya cletouatf.ld •itwltllnoOll!ll,y. 'l'ho craters Wldo:r tho 
ei-v., 110:! tm-cet piloo appc:;:rcd to 1:e !d~rotic.nl. :t:lla .L'ollouln;:; oketcb and tR.blo 
cllcr.rn thG t.1o1nz or dcto::lltions. 

2 
1 

0 
3 4 

I 
9. 

• 

• 



'ih~ r rt states tha v bl!I.Dt pressuro . GSUrc-: to 1ndic:xtcd t.ha t. th!l t.:!rgct pUo 
weu ... d.r.ul.tmleoUDly >i.i.th t.he Ue piloo A r,r;:pls ut blMat. prcDSUI'8 wlito VOl'GUt; 
distanco \IllS eiven fo:r thio Te::t 1-2, and nl.Go ro:r Dox Cor Tevts 2-16 (96,400 
pound ) and 2-lh ( 26,hoo pounds). The r:l!J5Ul"!!r.l!l11tD on one 1:1nn fall bctwen thoce 
of 96,ll0o poundo and 26,400 pOUDdD; thererorc, the recasunlmcnto would bo closor 
to 40,000 pcundo :rcpl't'ccntins both site ar:d wget pllc.:l. In contrnat, the ceal:'Jl'e• 
1:9nte on cnothor l1rnl vere crenter t.tlllll 2ii ,boo pounr.1~:~ UJ> w & WJ; t;-u~ ;;~ !. 75 r at, 
zmd leas than 26,Loo paund:J for ditlttlnces greater thtlll u'iS teot. The lutter lir.e . - "-~·-~.....,... ____ ,, --~ .. . ... . ... .. .... _ ........ _ 
UUOU ••"""' """"--'r-- ""# - --.;...!,;p _..., ..;.v,...., ... Ud~fJiJ. VA b.AhiU.A.IYelt.-,vuO \lVY,•-v- ... -· 

'IhiL 
esl 

r.ar 
t.nn~_l >I' C''-V 

or 
On o t 
B~x c~, 1d ot~ rei, 

or tt.o h 

i a.z, lot uu connit 
dly did not 

dct. • Uc 111 To et A-2. 
' 

t 1 t.o onnd~r lo A-,3. In t.biG te:lt, 
Of :l:r tol in 500-f:JOUI\d Ulld lOOO"'f)OtUid 

o.:. '1 otl •· •trpt by J.umb r, but ocp=ted 3 reot 
c c • rota 1 tn wll. Thie clto pilo alco 

• Th tar ... ot pllo on tbc othar aide~ 
ts rolni'o conCI'Cite dividing will, co:l-

J C-p:~un nnd lOOO pound ba:n'bn 
l11 t!pp~:rcntly dGton teti Gimll.tanoously 

concllu on va:: tbo podtion of.' thD • in-
t !l bo ido in a raight lin:.!; paral 

In tl.' t.ellt, nlthouah th tugot 
ly c!: tc• tc, it di.d ss tonntes 
i b n pro~ blo futuro o1.tmlt.ar 

iD D: tch b bs. sitod on their ~eeu 1n 
• a I : "Yorlrt.ciiii Typu" ~!ill, O:l tho oppo.si 

11ido or tho Ar:lry 1mlJ. alno, ro 0,000 .fltl1 ·JC· ~rs Dutch bombo, In o:1ch ca!:c, 
th ~ bolllhs ~w-oro p c: d ln e:lx ro 1 U , to the • .. ~ • On t: so opponite o1t1 
of' o 1':!.'/Y' tJ :ll, 29 bal:b:~ 1 1n a • lo row pr1rallel to thiv all. 
,;m c rttt't.i of the '= .u ollows: 

a. 'i'h .'lrrey' San • • cl " :'till t s a J2-i 1cl1 ro!ntorcad concrotu w:!ll 
throu 1 •ich ~ =uv ~>'tocl. ro p~'Oj t on ench oido. A 3/6-inch ataol 



i. ,n the l2 inch rcln 
·ll.tb t:l!r.pOci sand. 

u re t, E i• chc.; thl.c ., with 11 

ill o!' conoroto bloc'L"• 'l'h_ inn.Jr upaoa •Jas occup~ed by tH!lld~ 
mJ~·t 2 f t., i AM·1, \. • 16-:J nr-11 thlllk corun"t:tc block!t 

r: 
3 

c l 

, he n~ \ s ·I" tY.:t· :;.m 11: B!r.C"Ilnts 
6,1;. ' - d 26 ,llC 0 ptmllds; thercfol'tO; t.llo 
· w .-to "t't hG ite pile of 50,000 pound!!. 
r. C!l olla:·G: 

siw 

Nncr;r pb 
Q...j lliccccnds l 

j 6$ 
9 l 2 

I_ Target 

Carr:era 
.(i:;!llicecondo) 

27.3 
5.84 or 7.76 

Eit:h\:. of tJte 29 bomb& bchinci t..ile ;;ln"f vall dotonaterl hi(lh order; thS~ othere were 
foJnd 1.:p to 3200 feat ell y in a r.wtteoed condition. Tho arater was the can:o 
C.epth und!)r the cite pilo G:J urulor tho 1AIJ"Bct pUo. ill thonch the report inoicuted 
that the ~cordin6o Gid ~ot indicate s~tsn9oU& dotonution, note in particular 
that the recordingr: i'rtm No. !) to No. 6 nntl No, 5 to Ho, 3 sre eWhr to soDIS 
or tho:;., of Teot 1-2, ~llioh llru:J said to h:;-;e been cirnul.t.:moous. Bl:lst p.-et:suro 
measll.n:;mnta l;c:ro I!U'ci.o, and a chart or these: uith thoae o.i" Dox Ct\r 'l'Gsts 2-16 
(96,!:00 pounds) nnd 2-l!: (263 h00 pouncis), shall'S that the ;~cn5UI"ements f:or Test 
1-) aro tr.i<hm;r ·,et::e~n .::nd tho;~fora would bo int.erpretcd &!i not ein1Jltan6oufl 
detonati~~ of site and tnrt;ot pile , 

17. Another te~t or interest ln the proble;:: or pOG:Jible ::;imultmlllOUI'J detona
tion io Teat A-h. Th:io tc:;t ir.;•olv;:d )190 poundo of explosives in bO!llba in Uio 
site pile: ;mi idon't.ic:u. r;i'.;ine in th>. t.'lrcet pilo, with a standard l2·inch 
r~j nrorccd ccncroto t1all. tet•:eon. TJ'la , ~ort ste.teo: 
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olorion of ' 

""' 1: bo !:dnd the ~-!'cot 
bil ·:c~ U!c =plo!l:ion o.r i.ha 
:;~ 'lirul s coucrato blO"..lr 

.lod ' <."0 :Lt. it; quite :!J:pro
r to 'lit ich tht5 p~cora 

a t t. th iqJul.GoG :i.nrlic tod. 
cs erulltoing or cuttir.g by 

• ;.ting b7 ri. 3U!:s" :~ th!' t.il::c 
t · eh <,..u t'>Mous tiatonation 

·lie J.nvolvcd C!C:=ni.cntion of 

'!'vlto ··all) end Tc<Jt 1-3 

o~ n:r.p1ocdvoe :!..n l2 blll:ll:·-, 
1! uiroct on p;no-

Tlll) et pU ::; 

pUe: ... ~ :- 12-inch rein
P • 

cw:d bcmlJn, w.i:tll a 
pile. 

11 piles n;re ~p.·.-nt-od 3 i'cet !roe tr.e 'lr.llls. Dotonation or tha sito pile 
:-.:.:J..t::;.;: 1., u-.;:; ..: •• ~~.i.~n oi b<h' .tllu. J:\to o1 'Ule 12 bonoo of the flrmy 1lllll 
U;zoeot d2tonat.£d hi&h ordor, =d 0::11) or t,lu, 6 b:r.i!Js of the ll:l.V'f mu.J. target. 
detonat-ed hi!rh or®r. 10 er tho l2 lxr.:i>s or the 1-.J."ey targot ll'Ol'e found frOT-I 
l$0 to 27$ root a-.."ey'. None shc;;cd evidence or bo:ir.s p&notrnted by miseilee 
although sc:y3 w~ out-oi round. The .ii..·pulse J::Cnsurernont:J t>oro d!saus!!ed in 
rol~tion to the po::;sibility Ol &inul;tanco::\S c:Wtor.ation of tho bombs t.IJut ~ant 
llieil Ol'tior. It is important to con.oil:l,;:,r the JlOGSibillty or sinrultancous <.letonc.
tion or ona bo:!o, es in t.ius tast, bacause il' tl1e tel't i1ad llaon repcat!ld v.!.th 
a lcszer d.ist:mco bctm:cn tl:c t.arsot 'bo::bo ";ht;l".selve:J, t.he total target pile 
Could haVo !llS£8 UGW!la\..ed, with Q siml2nr pDSsibiJ.it;,r Of Silmllt3r.&OUB detonation. 
Since t"to"' of the l2 bo:JlbG in the L'"I!IY ;.rOll]. t:lrt:Gt detonated high order, and omt 
or Uw 6 bo:nbs in the Navy t:nll tort:!lll:. d$taunted hi(!b ordor, from this o~, it 
wwld .i.ndic.1't,i, that tho t.'lid: Fc.--;y Yoii.tf»m Type \.all (conc!'et.O'ii"lock and sand) 
acco;npl16hcd no J;U)ro than tho stanlinrd l2-1nc!l reinfor::ecl conCNte v-oll. Tlrl.:; 
otntc:nont noeds ~odific.ation if the rcrmlte o! tbo = of the s=a ~roll in 
Toet l -3 n_~ considered. 

.l9~7 



b. Test l-3 had n 1te p~le o£ SO,OOO pour.ds o:: Dutch bomb:; in ocvcral 
't' , p'ir'll.lel to the l!avy ;::lll, uith th::l ;1cru.-cnt l'OY at. & diAtance of 6 feet 
1'!-,>.l tb uall. Som:l of the bcl.~l;J ur tbiv llavy wruet were cietonatcd high order. 
The m::~jorit;r of the bc;nbs vc:.-c fou11d at dieumcaa up to 3200 feet mqy-, in 
flatt.cncd conc'it1.on. On the <:>:>nilii, this ;;all test is plotted in /o1-cn B as if 
th.i.u ~mll (concrete block, tHllld-fillo") wore coneiearan oquivn1ent t.o a 2, 3, L 
Mcl s-root standard l·e.i.nforccd concreto mi.lJ.. It in eviclant that the greatel· 
the credit given to tile llnvy' uill us equivalent to :rdnforced conoroto mllla, 
the loaner will be the ;:JllOunt of cmlnsivas tiJa·r. can b:J usec: as a rrinimum for 
prevention of explo~icn cn1111T,ttnic&tion For the s wndard 12-inch roin.rorccc! ccnc.-ctn 
'Wn.ll.. 
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llrco, Idaho Test l-1, 30 J~mo l9L$* 

Summary 

l. Test ln'lout. 

Only one standllrd 12-inch r;Jinfo:.-ccd concreto wnll, ~hich HaG So fcot 
long. Th!:! site .:md t;u.•got piles toora 1.<l3nticnl, and conuistod or 79Bo pounds 
of ~0/50 lllllatol in US !)OO·pound GP bo:tl:a, and 250 ;md 270 kg Dutch bombs. 'l'he 
bo!'lba •rcrc 3 fcmt from th:1 ~o.'<'ll, nnu ::ora in J p.'ll'lll~ol 1·ou!l', each rou aepnrat.ed 
by $ 1'.oct, 3 inches. EZ!eh l"VY of bor.lbs ';"~ 42 foet lonr.: "With end of l'Otf 4 feet 
from and of mLll. 

2. fu:sult.s oi' Deto.,ation of Site PUc. 

Concrota f'loor und!lr oit~ pilo, ;rhich dotonatod hieh ordor, WDD badly 
oraclrod and slightly crat.!lrod urder each bomb, hnll was CO!l'!'lotely demoJ.u.hed 
ond piece~> to:o:re scilttercd cvor :l-'1 ;a-ca of lOO y:lrcis or mora. 'l'he floor of tarnct 
ch::u-ge was pract.icttlly intact., It ~;;;s cv1.:lent that no \)ombs had dAt.onatod luen 
order rthilc oitting on the .fJ..oo:.-. Ono r~pot•t 1:;tatcd that only on!l bomb dotonntod 
loll order .ill tareet pile, end other 29 bomba wro ulow fro10 the sc3ne. .Another 
report ot' obcervorG stated ·~hnt. 2!, o•· 29 boo.bs •:ere located, ond n ~:>re diligent 
search by other:; ··lll dieolose th~t tMo o•· possibly Lhreo bo;nbs exploded low 
Ol~"!r. 

In t!Iiu test, ncithcl' nit'!! nor t:u·got p:U~s had n will in back of it. 
'l'est A-3, uith a leaeer qucntit.y ot 60!l6 t~ounda and 1-l:i.th a sirr...llntod wall in 
bii.ck or sito pilc b-Jt no WilJ.l in i.l:1ck of tm•get pili, wns a aid to hnve detonated 
sil!r.J.l taneously. 

~- Dct:rlla of thia tc1:;t Dra included ll!l a Supplc::'.cnt nincc this tcct llZ!!> not 
cpccificcl.:cy covered in the dJ.!;cucsicn of the test and occidental .:-:plosion 
dat.:l. 
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Dr. Ilsley: I 1m glad you brought that question up. All of this material was put 

~ into this exhibit in order to raise the question concerning the 5000 pounds and 

as to what our sites are now. You have already indicated what one of our sites 

should be. We 1re talking about communication and we're talking about small quan-

tities. This is a problem in all safety work - neither you, I, nor anyone else, 

at the time when there was far more than even 65,000 pounds in the cooling bay, 

realized the hazard in event of an incident if the limit was lowered to 5000 pounds. 

At the time it was thought that bringing it down from 65,000 pounds to 5000 pounds 

was accomplishing a tremendous feat in relation to safety; however, 5000 pounds will 

do the same thing that 65,000 pounds will do and that is simultaneous detonation. 

That means that a 5000-pound standard is no better than a 65,000-pound. What we are 

trying to do now is to get a better idea of what the actual hazard is. So, - what 

were the sites? The only sites they had were 65,000 pounds. What was the parameter? 

This went simultaneous, this didnrt - a point in between. There were 3 tests -

r' simultaneous, non-simultaneous and the standard. 

Mr. Bishoff: That is a little hard to read from here -- where you have r/Wl/3 -

I don't know what that quantity represents. (End Belt 3) 

Dr. Ilsley: This is where the 5000-pound standard comes on the chart. In this 

particular case it was 3 feet from the wall. You divide 3 feet by the cube root 

of $000 pounds and it gives you this distance. You divide the 1-foot reinforced 

concrete wall by the cube root of 5000 pounds and you get this distance. The test 

they performed for 6000 pounds was Test A-3, and they got simultaneous with it. 

This one here, in which they had explosion communication, was 3190 pounds. So, the 

only parameters they had were: This went simultaneous, therefore it should be 

roughly less than 8000 pounds; this was 3200 pounds and it didn't go simultaneous. 

Therefore, it is somewhere between the 5000-pound in this group and this group. 

Mr. Bishoff: But, you said "far less 11 than 5000. t..fere you talking in the area of 

r 32001 
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~ Dr. Ilsley: Whenever you get a high-order detonation on the other side of the 

dividing wall and it is represented by 9 milliseconds - a time that small - there 

is a good possibility that you are going to get simultaneous. Now, in that regard, 

we don't know what simultaneous detonation is. The only thing we know is that, 

with our blast pressure data, if the quantity on both sides goes up at the same 

time and the blast wave comes out at the same time, and destroys the certain one 

of the blast pressure measurements, and we measure it and it has the peak pressure 

of that full amount, we say that went simultaneous. On the other extreme, if this 

here goes up and the other does not go up simultaneous, I don't know how you 

measure it at the time being. If the blast pressure measurements indicate that 

this was only the amount at the site, we always say that it didn't go up simul-

taneous, but what we don't know is the effect - because i£ this was a short inter

val of time (and it doesn't take such a short interval of time to destroy the 

~ blast pressure), we are unable to measure the effect between the single charge 

and the double charge. It is this idea that we must look into - that it is 

either 11 the total of one 11 or 11 only of one 11 , because although it isn't simultaneous 

detonation, we may have two units striking a building within intervals, and it 

will not be the combined damage of one, but it will represent considerably more 

damage than one unit. That will come into play mainly for those types of struc-

tures which are close to the explosion. In the case of inhabited building distance, 

it may not work the same way, but once those windows are knocked out and the 

building has a chance to take care of itself in a little better shape, the second 

blow may not damage it as much. 

Mr. Bishoff: Doctor, you didn 1 t answer my question specifically enough. What 

quantity are you thinking of when you say "far less than 5000 11 ? 

3b 



Captain Jenkins : I would like to see tests conducted to determine that. 

Dr . Ilsley has not set any specific quantity of 200 or 2000 pounds . 

~~ . Bishoff: Is it between 5000 and 3200? 

Dr . Ilsley : I have alrendy said that I don ' t believe we have enough information 

to determine units, but for a 1- foot reinforced concrete wall, the star ting point 

should be 300 pounds . 1'hat is where the present information would indicate that 

the 1- foot reinforced concrete wall 'l-7ould be destroyed . I don 1 t believe it would 

actually be that low . 

Mr. Bishoff : But we feel thnt 15 pounds will knock over or damage a 1- foot \o:all. 

Caotain Jenkins : But we are not thinking of dan:3ge, 'I-re are thinking of cornmunica

tion and simult~neous detonation . 

Dr . Ilsley: 1t1hen we are talkiua about walls, we hnve to realize that all of these 

p~rameters come into play. I haven ' t taken up some of these other cases , but you 

will recall that there was a test on the 70-pound and 130- pound photoflash bombs 

at Lonphorn . On the basis of that information, right here is where those points 

would be and they correlate very closely with the type of damage that would be 

estimated by 3. On the other hand, there vas one explosion out on the \·:est C.oo.st 

in '1-rhich the wall uas destroyed, and supposedly t.here was not more than a few 

pounds involved. I would seriously question that, however, I believe there was 

more material involved to produce the effects it did . 

l·fr . Bishoff : Are you taking into consideration the different rates of detonation 

of thesP expl osions? 

Dr. Ilsley: As I said before , this was based upon TNT . All of our Arco tests 

'~ere based upon TNT or ama tol loaded bombs . I don 1 t kno'I-T where we have had an 

explosion that Hould involve higher grade explosives . If it did, you v1ould 

change this from~ to ~ and take into consideration that it would make condltions 

worse for RDX or some of the higher brisance explosives. 

3 93.5 



Mr. Bishoff: At the rate of detonation of the photoflash poHder in comparison 

to TNT, there are none that I can think of. 

Dr . Ilsley: In the Im-1a explosion it involved amatol, and Picatinny involved 

something else, so you won't have to take that into consideration . 

Captain Jenkins: Are there any other auestions to bring up? 

~~ . Roylance : I have one question, although it doesn ' t relate particularly to 

this , but, \'Then you were talking about this building up here i11 Test 8-3 and 8-4, 

you said that you considered that so~e of the communication was from the target 

piles themselves . ~ere they all constant weight, that is, was each target pile 

the same weight? 

Dr. Ilsley: Yes . Soo pounds in bulk. 

~~. Roylance : If that were the case, then why wouldn ' t they all be gone then? 

Hhy wouldn ' t it just have kept on going until "Lhey were all destroyed? 

Dr. Ilsley: I haven't analyzed these things in here in relation to the distances 

beb1een those--if there 1-1as a different distance situation hov1 ¥ould it go up. 

I think it is important that certainly these two couldn ' t have come from anything 

else . But, this could have gone - and this could have gone here. As a matter of 

fact, you know that these went way do~-m to here, but that these stopped here and 

didn ' t continue on dovm through there . Again, it points out that not only is it 

important in relation to separating your material on one side of the •rail if that 

happens to go up, but also on the other side because, by the separation on the 

other side, it would prevent a mass- detcnation of the total and you may just get 

co~~unication from one to the other. 

Yr. Roylance : I l·IOuld just like to add one observation and that is in relation 

to what ?·1r. Bishoff said about plutoniU!Il. That is, we may not be as bad off as 

it sounds because weights of explosives per weapon are coming down, down, and down 



in that type , so that we l-touldn ' t be too bad off actually with a 1- foot Hall. 

Caotain Jcnkins : If you hold it to those small ouDntities . 

f.x. Roylance : Yes , dependinf:': on how many you uant to put between walls . 

Captain Jenkins : If you put 5000 pounds in --

IT. Roylance: This would get unrealistic as far as numbers of weapons are 

concerned. In any number of Heapons that we are dealing with, we can live pretty 

·1-1ell vTi th this, I think. 

Dr . Ilsley: Yes . It is a possibility because you can separate your weapons 

within the bay in such a way that if you had a masE detonation of one -- , well, 

you couldn ' t very well have a mass detonation on one side and not have the likli

hood of a like mass detonation on the other side . It woul d be all right if you 

could possibly separate them so you 't·lOuldn 1 t have a mass- detonation of the total 

quantity in a bay. All of these were so exploded so that you would get lOO% 

mass detonation . 

Mr. McNamara : I believe the point that Mr . Bishoff brings up, though, is that 

if propagation occurs, the plutonium fallout increases . 

t"r . Roylance : I realize that, but what I am saying is that we don ' t really have 

the problem of dealing rlith quantities of 5000 pounds with these weapons . 

Captain Jenkins : Except that our standard provides a limit there and we can go 

up to it, Herb. 

Mr. McNamara : \•ie can get propagation with it . 

Mr. Roylance : \~hat I 'm aetting at is , \-then you start talking about that many 

weapons in one spot, to communicate through dividing wal ls, it gets pretty 

terrific in numbers . 

~1r. Endsley: This may be true in static storage in an igloo, but \'/hen you get to 

the tactical item l·1her e you have other items aboard which may contribute to these 



~ forces, then you are right back where you started and we still have the problem. 

We may have 500,000 pounds thrust on this item which is comparable to X number of 

pounds of TNT. 

Captain Jenkins: Are there any other comments? (none) The objective o£ this 

presentation, of course, is to get us thinking about something which is extremely 

important now. What wasn 1t important in routine storage some years ago is 

exceptionally important now where we are dealing in small quantities. ~ 
I noted 

a few surnmarization items here as Dr. Ilsley went along, in connection with 

these quantities: 

1. The maximum quantities have varied considerably through the years. 

He mentioned in 19Ll to 1950 they run from )000 and 1000 up to 65,000 and now 

our present standards say a 5000 maximum. 

2. Most previous tests were conducted on the basis of damage to the walls 

and not with respect to explosives communication. We shouldn't put too much 

faith, which has been our tendency, in the protection against communication with 

this present standard that we have. 

3. What was good at one time may not be good now. 

4. It is easier to reduce communication by increasing the thickness of the 

wall, rather than increasing the distance. There is great value in dispersion. 

5. As Mr. Bishoff mentioned, a reasonable guarantee against simultaneous 

detonation with the quantities that we have to think about are far less than 

5000; to prevent communication, possibly far less than 2000 pounds. 

6. Another item, not more than a 10% concentration to prevent simultaneous 

detonation. 

7. We were concerned about the amount of data available. There seems to be 

ample data available on this which, proper~ used and coordinated, should indicate 



llhether or not a revision o~ our standard - our previous concept of dividing 

·Halls - is necessary, especially in view of the sma.ll quantities in w:Uch ":e are 

dealing. 

'lhe only question I have no,,• is, ".;here do we go from here 11 on this? Initially 

I thought a paper or ~, accoun~ing of this for people to think about would be 

in order, but should there be possibly something before that? The objective here 

was to get tnis to the Board memoers a~d ~o certain of our consultants, and have 

you start thinking about it, and to get some ideas from you as to what v1e shoul d 

do further on it. Another thought on this is, do you think some further presenta-

tion of this to your tecnnicians - the people l·:ho vrork .for you and provide you 

with the ans~1ers - is in order? Not the complete briefing that Dr. Ilsley has 

given here this morninp, but getting down to facts and fundamentals . How do you 

feel ?bout it, Ray, as far as the Army is concerned? 

Colonel Costabile : t:ell , we have soent ~ hour and a half here this norning 

discussing these safety distances (~nd certainly no offense to Dr. Ilsley) but, 

rTe fully realize that we have been operating and still are manufacturing a.J'!I!!'!UJli-

tion in the greater of the occasions at 5000 and the total amount of explosives 

in the building separated by dividing walls as oeing the distance to separate 

the buildings by. ..e fully realize that it offers false security to anyone in 

these ouilaings because on the other side of the house ~e talk about 15 pounds 

being a dangerous area for the person working in the other room. It is not in 

the least bit consistent. 

Captain Jenkins : No, that is not ''hat '.-re are talking about. The basis of all 

this is, is there a need for further testin~ . ~ould a test be in order - we can 
but 

determine a lot/to get absolute factual information? In some months past, we have 

talked about the tremendous quantities of anununition available . 

t/-1 



Colonel Costs.bile : But, Dr. Ilsley has presented here that He need tests , and 

SOOO pounds is false security under Hhich we are operating. By the same token, 

the lare;e amount of real estate that we buy today, \.'i th the economic and industrial 

problems of loading - vTe speed up our loading, it is mechanized and we need more 

capacity for kettl es and vTe need more cooling capacity - :-;e need so many of these 

things that it vrould be almost impossible to impress anybody that we should buy 

more real estate to safeJy manufacture our conventional types of ruamunition. 

If you limit this discussion to hazards involving explosives manufacture of, 

for example , plutonium-bearing 1-1eapons, and we organize our thinking so we 

perhaps stay within a safe criteria, then I think we are doing something . 

However, if you have to go back to your Secretary and try to convince him that 

we need more real estate to safet y do the job with all types of ammunition, 

he ' s 11 goine out the front door 11
• 

Captain J enkins : The intent is not more real estate , it is 

!T. Zndsley: It is going to eventually amount to that. 

Colonel Costabile : How are you going to get around it? Because, all we ' re doing 

is vie ' re staking out real estate and taking a greater risk and that is the >r:ay 

~-1e are operating today. 

~-:r . Bis~off : I 1d like to tcy to answer yot r auestion specifically. I think 

Dr . Ilsley has done an excellent job of preparing this study, and I ' ll admit 

frankl y that I couldn ' t follovr all of it from here because it is too far from 

these graphs and drawings . I '"rould sup;gest that the Board prepare a paper on 

this study and let us distribute it for study before we come up with the recom

mendation that tests be run. I think it rrould make an excellent technical paper, 

and I , for one , would like to have the time to study it before deciding on 11 ~<~here 

we go from her e 11 • 



Dr. Ilsley: I think that is an excellent suggestion , but frankly, I 'm going 

out on this job and won ' t have time to prepare any technical papers . Theoretically, 

I was to retire this month \:hen I be cane 62, but have agreed to stay on for tl-10 

more months from the standpoint of assisting my replacement . ~~ retir~ent plans 

have been known for 2 years and I nave suggested to former chairmen that the last 

2 years be spent in preparing technical papers on all the research that I have 

done; however , this t-Jas not possible . 

Caotain Jenkins : \.ithout getting into some of the more intimate discussions that 

Dr. Ilsley and I have had about this , in the beginning my first thought was that 

this should be presented in a technical paper. Then, I began to consider that 

possibly a prel~inary approach should come first in getting some of your tech

nicians in on this . The lat~r is step 1 and the paper would be step 2. In fact, 

that is why we have the comolete recordin~ on this presentation; it is, in effect, 

the technical paper. 

Dr . Ilsley: In connection 'd th your technical people, I would like to point out 

that, when •,.ye say "technical people", we mean your structural engineers from 

the Corps of Engineers , Bureau of Yards and Docks, Chief of Naval uperations , 

etc . , so to guide you on this, once you have an idea of this , then you are the 

technical people except in relation to problems wherein you would get technical 

advice from theor eticians in relation to blast pressures , etc. And, what we need 

more than anything else is some small scale tests in which they take a small 

amount of explosives, figure out the blast pressures and impulses , and then, in 

small increments of milliseconds of time, we set off other explosives and measure 

the peak pres8ures and impulses to find out ~hat is the relationship between the 

two . That type of information is the ~·1ay the "technical technicians" can hel p you . 



~ First, for this type of information, and second, on some of the theoretical 

problems in which I don 1 t know 11where 11 the research work has been done on it. 

Captain Jenkins: This is a very valuable step - Step No. 1: Bringing it to 

the minds of the Board members now. Step No. 2 will be commencement of a paper 

organizing all this information into a technical paper. In the meantime, not in 

any effort to 11settle11 anything in a day, month, or even a year, but, first 

get together with your technicians in possibly, within the next two months, and 

give us information on that as you think about it further, in advance of the 

technical paper, with an end result in mind. \r:ould further tests - small scale 

tests - be in order to get these absolute points of 11where does simultaneous 

start" and "where does cormmmication start", with the kind of walls we have today. 

There is certainly no intention to buy further real estate. 

Dr. Ilsley: Another point is, by all means, if you have any accidental explosions, 

check with us to find out whether we have them or not. Furthermore, whenever an 

accidental explosion occurs, and this is fundamental, get the type of information 

that you need for such an analysis. Get the distance that the material was from 

the wall, the type of wall, the thickness of the wall, the type of reinforcing, 

and get pictures to show what the type of damage was. The statement 11wall 

destroyed" or "wall heavily damaged11 is not adequate. We need pictures to see 

what the actual damage was. In most cases, we have had to go back 3 or 4 times 

to get this additional information. 

t·lr. Hough: We have data on the recent Allegany Ballistics Laboratory explosion 

where 2-foot thick reinforced concrete walls were completely demolished by approxi

mately 1500 pounds, 

Dr. Ilsley: \ihat we want is aqy information that fills in this area in through here. 

Be sure to check on all explosions that come in in the future to find out where they 



~ come in into this chart. (End Belt 4) 

Captain Jenkins: Should the Board, after preparing a paper, possibly make a 

certain recommendation on this that tests should be in order by one or more 

Services, or something like thati How to finance? I don't know. 

Captain Kellar: We have such a time getting funds with hard competition between 

the Services, and there is competition within the Service to use what funds they 

do have assigned. 

Captain Jenkins: That would come later, Captain. There is a lot of water to go 

over the dam before we say that we want certain tests to be conducted in a certain 

way to get a certain result. At this time, this presentation and discussion is 

merely to get this august body to thinking about it. The next step, at present, 

is uncertain. You people look over the value of a presentation of this, one of 

strictly technical material with a lot of this cut out, to your technicians. 

That will be the next step, in the next month or two. Bob, this has a bearing 

on many of the problems with which you are faced. Do you have any special 

comments? 

Colonel Fincke: To me, we have to get it all down in black and white first. 

\<ie have to have a paper for people to 11 get their teeth int.o 11 and analyze. I 

think it would be rather dangerous to call in a group of technicians and give 

them a briefing like this and let them go away with all of these doubts in their 

minds. Doubts as to the basis of it that 5000 pounds is a safe start. 

Captain Jenkins: There is no doubt and there is plenty of basis. 

Colonel Fincke: MY point is that, whenever you go to a briefing, where you want 

people to do something about it, you have to give them something down in black and 

white and not just a lecture. First, get a technical paper worked up on this 

problem and then let some of our technicians analyze it and then decide on how 

we are going to approach it. 



Cantain J enkins: v:e '11 start ironing this out now, Dr . Ilsley. Your presentation 

is recorded here , and we ' ll Hark on it noH. 

Dr. Ilsley: The only thing I wanted to accomplish here was an up- to-date review 

of the problem. For a complete report, instead of an hour and a half, it would 

take 2 days . 

Capt~in Jenkins : Well, I think you have done an extremely effective job of it, 

.Uoc, a.nd as I told you the other day in the speed-run on this, you have done a 

\<10rld of a job on this . 

Now, we haven ' t had a meeting in two months . As you vrill notice on the 

agenda, there is a lot of material to cover yet; ho;.rever , it shouldn ' t take more 

than an hour and I would like to ask the Board members first for ~~~ction on 

it . Would you like to continue this this afternoon, or take maybe about an hour 

more here to finish? 

Colonel Fincke : Let ' s take it up right now. 

Captain Jenkins : All right. First, ~To~ld you all like to t~ke about a 10-minute 

breather? (~nd Belt 5) 


