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• .... THE ATOMIC BOMB .... 
• • i0 January. 1946. • .°,5 i :•...:~ 

GEh~RAL ARMSTRONG: •~:~ • ..... • • • • • 

Gentlemen, the importance we attach inthe Industrial College 
H 

to looking ahead is indicated by the two spea~ers who will address you 
this~morning on D plus three. We want to inculcate in the thinking of 
this class from the beginning that ~hilelthls class here is to analyze • 
and interpret the teachir~s of the late war, we want to do It ;in the 
light of the extremely radically changed conditions of warfare in, the 
Atomic Age. That is the reason why we have asked General Groves[ and 
Commodore Parsons, who played such an important role in the develbp~nt: : 
of the atomic bomb, to address the class this morning and totell us 
something about the implications of the Atomic Age lh ~ ~h~ thlnMinK and in ' 
the planning for which this organization is responsible. • • 

I have told the General and the Commodore we haVe l.here in the 90 
officers of the class a cross-seOtlon 6f the iServlces. If they had 
listened, as I have, to the brlef biographical sketches ~ach one of you 
is giving they would realize we have here a group <representing almost 
every single activity in the Army and the Navy, partlcu!arly~ on ~he 
industrial mobilization side. 

The Atomic Age is something that is almost beyond the mental ~ grasp 
of any of us. We do not know yet what it means. We are •Certain !t means 
much~for the industrial mobilization thinking we must do. 

General Groves is a graduate of the United Stat~s Military Academy, ~ 
in the Class of 1918, graduating at the top of hls class. He Was ¢0nW,~s- 
sioned in the Corps of Engineers. Beforethat, however, General_ ..... GroVes 
went at an early age to the ~md~ers~ty of Washington. He followed that 
wi.th :two years ~t ~M~ssachusetts Tech. Then he has also gone to theWar 
College, the Engineers' School, and the sch0ol at Leavenworth~: He; there- 
fo~, comes ~to ~this work with not only a broad background in m~lltar~ 
education and clvillan education, but he has also had the assignment that 
makes him the most sought-after speaker in uniform in the United States 
because, as the head of the Ymmhattan project, General Groves was respom- 
sible, as the leader of that vast enterprise, for th~ swifter ending of 
the war. ~. 

Gentlemen, it is a pleasure to present to you Major General Leslie 
Richard Groves. 

GENERAL GROVES : ,. • 
5 ": 

General Armstrong and gentlemen: I am not particularly interested in 
• discussing or paying mu0h attention to what thls ~ob Was comprised of. I 
think you have read about it or heard about it. •Certainly there has been 
enough discussion. 

There are a few things I should :llke to say on that and then i should 
like to talk about the effect of atomic energy on the Army of the future-- 
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that means the Navy, too, apparentlyi--and-'en warfare as a whole; what that 
means to us and what it means in more:~yS than~-one. One way is the atomic 
energy itself. , Another way is the tremendous effect on warfare of scien- 
tiflo and industrial developments; the klndof officers we must have todo 
that development, in the management sense; and also what must be donelfor 
those officers if we are going to have them. That, to me, is the most 
important thlr~ ~ "today. ..... : " 

I was"nolt'dropped i'nto thispr0~Ject ~ with no experience in ~he manage, 
ment of la~!e[iaffairs. I did'~n6t have t~e usuai Career of an Engineer _ 
officer. I Spent most 09 my~time on:t~e military side.~ I had two short : 
tours of rlt, Jer~and:"Harbor'~dutyi ' totalling four years. : The:rest of tke 
time was mil~{£ar.y service ;/~i~ciudlng all the e ducatlon that there Lwas about, 
exceot the IndUstrial:College. i am'aware :of •your problems for~ I ~as in .... 
charge Qf procurement pia~ing for; four years, along with ~ the development 
of equipment:, 'for the Chief:of Engineers. ,~, : ~ ~ ~: <; ~ • •' i ;: ? 

'From ,19~0 to 1942 I was in active charge of actual operations in the 
field in const'ructin~ ~rmyi':facilitles in this country:..: ..... • :i< • ~ ..... 

You':d0 hg,-t~"learn ~man~gement of ~ large affairs wSZhout actual!Y :doin~ 4t. 

The Man~/att'an :~r0Ject Was done- through the ~,cooperation •of the ~ni:Ze'd i~•i: ~ i i~ 
States of America and everybody in it that was affected J: That .coo~e~tign. ::: 
came from %ll;sources.. It came, not so willingly perhaps, from people who 
were .~ff.e.i~%ad: i.i ~~.~. st~!l'~,~:!~ecause of the military discipline~ the.~.~;waa-.i~ 
no quest i~n~In ~the'/~rm~To r theNavy .but what, when we nesded something, ~:, --,::. 
always got it. We got ~t Willi~g,ly,~to5~ If we did not get:~it:.will.lngly. ~..:.~ 
the first.ti.~e~ the. pe.o~le who were giving it found out it was much better 
to be .~~z!l!ng. abok.'t ~t...They soon :found out t~e proJect..ha&~,the~who.le:.-. ;: 
hearted ii Su~ .~.t og[G~nei~al ''Marshall: and Admlr~...";K~ng.- . It did:i ~ot tak. e,~ ~ .i..-: 
long foi~. I ~a~ .t~" ~e~e.a~e••:,th~u~ho~ut the War ~ • ~ , N e ~ v y • ~ : D e p a r t m e = t s : , :  . . . .  : :  : ;" 'i-':~ 

enga~ed'.i#n.,'.parlo~ "~e i4  i.~v 0 l<~ n~ ',t~e 'moS~'::abmt~us'e~ :m~hema~ ical~phi~sO j . .~ .. 
phies ..... Th&.~ #as ~St ~~true'; ~t wag'not ~r~e:'.from.,start,.:to finish. It. was 
a teami~0b whiChi.~60."k I !20,0~0: peak ~ emplo~rm~nt, ~;You :do Lnot. have 120,000 . 
people if you just'•need one brain child, .We. needed the brain children. 
We needed the management, We needed the skill of American workers--and I 
underline the word "skill"--and the ingenuity of American management. 

\ ;" 

We also needed the driving-force and the over-all management that 
was supplied by my organization. When I asked for cfficers,~I was never 
satisfied with any officer unIess his record showed he was a superior 
officer. A great ~eny of theml knew by actual performance on construction. 
The ones I did not know, if they were to be used on other than routine ad- 
miniStratlon, I normally saw before they came in. In two or three minutes 
I had to size up whether that ~an would work, I can tell all off.you from 
my personal experlence, in these last six years, it is very seldom, when ::.~u 
YOU..~ar ~ picking men for extremely responsible positlons--or even minor 
oositions-'thatyour first • intuition is not correct. If you like the looks 
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of i l t .he. '~ atthe en&"Of a mir~ute dr~wo-~lnutes' c~nversation, :he is 
usually a gSod ~n, 'I,f you are not so •.sure about him7 he is~a g~od.m~n! 
t5 Stay away from--if you have• any choice. If,~y0h do not like his :looks 
there is.lno use wasting your t~e on hlm. ~ " , : , .  

• i can honestly tell you, if any of you are seeking positions of 
importance, it has been my experience the man who is seeking the position 
usually throws his chances away by talking too much. He is talking about 
how:eager he is for a certain type of work, or how he does this or does • 
that. If he could keep his mouth shut, he ~ wouldido better. 

The Job was a tremendous one. It require~ the utmost in physical 
CaPacity I not only of the workers but also of the top management. It 
meant continuous duty, It meant going practically for the whole period 
with what• the doctors would say was an inadequate a~unt of sleep, •rest:~• 
and everything else' It took the utmost physical capacity to stand-. St.-: 
A great r~ny of our officers were unable to stand it physically and,had.~ 

~to be given leaves and rest. At times this was most distressing •FoI.-:~ 
tunately, the men on whom the biggest burden rested did not have ,to-~ 
that rest. I hope they have~L~Come through~It~Without any permanent- 
i~,J.ury .... I do not know. Some 0~ U~ feel •very, very tired--tired physically; 
as ,well ~as tired of some of the things we-are having thrown at us. 

• After the thing was finally over, a great many of- the people had the 
reaction one would normally expect them to have. Some got it as they were 
relieved from active duty. They went to pack to go home ~nd collapsed 
while••packing which, app~rentiy, is the way with-pe0ple who have been • 
undez. ~terrif Ic strain. 

~ .... Any :pla:~ .for the mobilization of industry for war must have a thorough 
~. :i knowledge as its ba'sis".; It ~ust plan to utilize the administrative ~. 

also the techni.cal ability of American industry--the management. •There is 
not a big company in this country I know of-,and I know ~ great man~-r~hat, 
if you~ ~e..lected , say, six men out of that company, the rate of earnings 

the efficiency of operations would not.take a sudden nose diye. To 
those of you who know some big industries, take the one:you know best .and 
think :it over• I think perhaps then you will appreciate the truth of that 
~,statement. It is indeed startling. 

- I think the. same th'ing applies in everything, incluaing...the Army. It 
..even applies in, labor unions, For eYample, if one could take. the .tOp six 
..~en in. almost any labor union, complete conz~slon would be seen. That con- 

.•ifusion would not get overuntil new men had been sorted out .and gotten 
into those positions, I do 'not say,there are not men who are perfectly 
competent down below, but.nobody knows who they are. They have to•be 

.,~eought out. They have tO prove they know what is what. I..think the Army 
and the Navy, lmust also know those m'enjmUst know who the men are in every 
company .if they are going tm do the~r"~Job. 

In connection with procurement planning as it was done in.the early 
! thirties, we looked into the capacity of a company, but I cannot recall 

at any: t~me~ anyone "ever di.scussing who were the key people in that com- 
pany; who Were the men they could actually depend on to get what might 
seem to be the extremely difficult or impossible item •out on time. 
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:, ::I ,thi.nk: ~:..~t~-,d,s...very.. :important ",~or :fu~r@ ~:ar -!:p~analng - to~.~aow in every 
:.~...:compan.y ithe kay ..,~,..~; ~als~ ta...hav~ f~l~s"-'.on.';.%S~e:coml~ a~ to what it can 
:.,.-:do: O~.~t~...:,'...~nd: to, haV.,e::~ llstof:the: na~e~ @f,.p@~pl@:~e codl~count on:. 

Sometimes it is the presldent.:of the company~i iS~me~me~:'it"~s the chalr~an 
of the board, who may be an old gentleman of seventy or seventy-flve3 who 
is .~h,e..r~al .drlvizg..apa~k in:that c~mpany~ .H@.imay'~hb%~&'6,S6~'mmoh but he is 

:.~.:..:. ,:.t.he:m~n:, wh.~, ~.p.i~ks ~.~up ~-.the:' phone and- ~:~3Als so~bo~ :u~?. ~nd stai~6s things 

It has..b~en ,:a .~e~:~ remarkable ex.peri~nce: to"Tdnd. ~n: on~ Of the biggest 
companies in the country that the president of that .company was the ~an 
.,~ho practd:ca'lly:,-flxe~ Up .%h~..~'hings .that wof~:~:'c~slng ~us' ~6 ,imuch trouble. 
~hen .!.,calle~:h-im, on the phone he did not ~swer.~acl~-~'Sh~say, ~"I']'l Tind 

:. out :ab.o.ut ~- " call me .: it. :.~and ..then • and say, "Why F~.. So :a~.~!:.-$~ ~teils ~ • such- 
..:.-and-s~eh':!~:, 'i~:Hia ~umaal..:an~er iwas: " "Well,: I .!was d~ :tY:ere'--the :day befbre 
, .~ests:rday..~akd wa.e ,.~..~n.;the ; shop 'and talked -to the for~n. :..ThiS- iS tl~e ~ 
.-~-~itu@tiCn. .. :.-I .~ave, calie@ Mr. :-go *and',So, ~ho. ~8 .~h~ :vice-presldent" In 
• ...charge,.. ~a~d. ~I" have • ra~ed., him. over the coals .and :toT~ • ~im.-I ~ ~ted ~.a :report 
• . ~.tomoTr.ow;: that.:I ~had. to-.report 'to you, You d'o]~'t ~.have.:.to Worry aBOUt that 

. ' ~ : , . . ~ , ' " : , ' . ~ .  : , ~ , . , ~ . : : . : "  ..~: " :  . ~  : . . , : .  .:., . . :  : . " ' :  ....!: -.~ :" . ~ . - : : ' :  

• " ~:: ' , , ' : "  ~:" :'~:~ ; ~'~'." : ' -  • i ' : :  . ' : ' .  ! : . .  , . " : : ' : ' - "  . ~'.. " ,  ' : '  : ' ,  . . . .  ":" " : . "  : :" " ' : ' . , ' :  ;'~ 

• :.In :~..thsr. "c.ompanles we. ~ent down .the ,'llne. " We iwent ..to whatever .m~n 
was the key ~_~n in that company from the standpoint of getting it done. 

• ..~-. ~ ]~..~...thi~i~ :t .hat:.ils"one~:lesson I have learned : .that :'is-appllca~le to your 
=:,-~ .:..,.: .fO. :t~re:.,:~l~a~ulng,.-:.namely,;.. to know. who the. men..are".amd .:a:Iso "%D ~now • them 

;:i~ ~.t. :E~e.,~:..~:. m~.s~ also.'know the men who ~!are. in: '~ha~ge .of ~ procurement' :: 
l~l~nln~.,~ if".:the:y.a-re .."going : to be there .'.'w~en w~r br~ak,'~. :: .Of:,":if .not:~:: we 
must have built up in those key men the impression that the ~rmy'and::the . 
Navy know what they want; that the officers are competent people and are 

.:~:-~::','~,..n~t .~J,~st: *~ood .golfing'~compani~s~. :or. anyt~i.ng of .tha~...~ir~.J ~ They are not 
i~In~e~est.ed ' i,n .: ~.oc ~ f~lend-~hi.~s .~....:They .~re inte re s~ed pri~aril.y.~i~i~ ~hat 

. . . . .  f t  " + " I ~  .~: ~..:-:~ ~ould : .te~m. :.,:offlclal ,,,~riemdsh~.ps. : :: :: ;men.they. ~esp@ct~:-~n. ,;t~@y cab .:'always 
....... ;.....~ .~: ~n;;..,.an@ men.:in ~h~m--~hey::.h6v@ confidence.. ...,,~-....:::~..,; :-~.: i ~ .,.:: 

: , ' - "  " ~ ' * : : . ~ ,  ~i ,::. ' .~ . "  "~: ., ..~..~.~. :~.:,;'~ ,j c . "  .7 '".:~'.. . : .  : : :  :h "~. .. ~:" . , . "  ~.,~.': :'.~..~:~:.:: : ' ,  '... "5 .~ 

:: . ~.,'The ~ Ig .ge . s t  : c o m p l i m e n t  ,:~hat,,~.was ev~,~ ~ i d  ..to 'me : i n  t ha t -  : : ~ n n e C ~ i o n  
!~:.-., w~. - :by . :one :.of. t h e  l a r g e s t : " c o n o ~ n s . : . ' I n  t h i s  o o u n t r y , : . : a . : c o n c e r n " w h i ~ . h  l~as a 

• :...!:~ legal% ~epa~tmen~. :that : spe~ds months. :going. over.a s~.ngle, co~traCt,: -tr~ing 
to find out which comma to change so that it Will,..@eep ~he Comptroll~r 
General or someone else from making an adverse interpretation; they paid 

• :~.~. .m~thi~:compliment vhen "I-said a certain .paragraph-shouldnot go into a 
:~'..'..: c ontr~ct-.and that while it.gave the-:Governmen~,t~right .to do certain 

.. ::o ::. things,,~!~ didnot expect, tO do those ,things.~as.long as they operated as 
:.-t.hey had,:in, the past. In response-to aquery~-'.."Couldn't we .putthat in 

,.:-.the..gontr, act?', I said, !'No, that could.:not;.-be put in the.contract;'! No~ 
while they had no assurance . ,( except:: to: know how long I would..~be there) 

" '. :they said,. 'N4e woul~i rather= h~v~.:your statement on. what your policy is 
.' going .to be th~n to :have anything writt@n in the contract." That is what 

people who are involved in procurement planning and-procurement in time 
of war hays to get across so that the people they are dealing with will 
'have. confidence in what .they have to say. The ones,who do it must know 
what the problems of the _~_auufacturer and supplier are, : At the same. 
time., they. must not ask for the absurdly impossible, They cannot proceed 
to tell the manufacturer-how to do it. They can say, "Why don't .you do 
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i~ this way?';, i f  they have an . i d ~ a ~ t ~ t  is  ~C0n~tructive ;~" They ~an show 
some knowledge. They can make sUgge:~i0ns. The y'6an~so say ~th'6y saw • 
so.mething done somewhere else an~ they~wondered if itTwould not Work ~ in 
this plant or under these conditions. They will flndthat is very grate- 
fully received. Theywill build up the respect I t61d iyou we must have 
if we are going to get .the cooperation of industry. 

L 

Now as to the atomic bomb and its ~ effect on the future. I am not 
discussing the past, except to tell you.~-it was a team Job. It took a 
tremendoua amount of American capacity Lto do it. It was not the achieve- 
ment of one or two men. 

The atomic bomb has 'been set off' t~l!~e times: once in New Mexico 
and twice over Japan. Commodore Parsons can tell you about one of those 
goin~ off over Japan, from a personal point of view. I could tell you 
about the one that went off in New Mexico, but I do not think it is neces- 
sary, The thing,for all of us to remember is that ~ it is a devastating 
weapon of surprise; that no military organization has •ever had anything 
c0mparable to it; They can use it to ~@rry~r~are to the he~rtlof 
nation. .... ; 

• It is most~effective as a surprise we~po:~. Three well-placed bombs 
can easily ~knOck 0ut any large city. I am speaking~ of coursej of an 
industrial, city. A city llke that means a city of about one million 
p~pulation. Two bombs would knock out the capacity of Washington,. with 
the exception of thePentagon, and that would ~U all probability take an 
extra one. The reason for that is •distance. If you could move the 
Pentagon over to the other side of the river, over near Hew War or any- 
where in the Federal Triangle, and if you could move the Navy Yard or 
the Navy Gun Factory up into the same location, then one bomb would do 
it and @oU!d do ~it without any difficulty at all. 0ne bomb would 
destroy ~he City of Washington from the Capito I to the Cathedral, • 

That is what the thing will mean. There is no necessity to com- 
pletely raze a city. If you take out the key industry • in that ~ city-- 
usually the~key one or the key two who are actually doing the damage,- 
that•destroys that city's capacity. If we think of a surprise attack 
with a hundred bombers starting out, carrying these ~ bombs, perhaps fifty 
of them will get there. It all ~ depends on how much you think the capac- 
ity of the airplane and th@ Air Forces is. I think it~all depends on the 
distance and the flying conditions•. But certainly out of a hundred, fifty 
of them should be able to get through and fifty would destroy maybe 20 
kBy cities. You Can picture from your'studies here, past or future, I 
imagine, whatthat ~will mean. It woul~ mean putting the United States, 
for example, into the same condition the South • was in during the Civil 
War when the North had the industrial capacity and the South did not. 
The only difference now is that we need a little industrial capacity to ~ .ik~. 
fight a war. 

It •is going to require years of study, experiment and development 
to determine the best kind of an Army and Nav~ to build around the 
atomic bomb and like weapons. • There ar~ a few things I would like to tell 
you about that, then answer.any questions you • may have in mind. 
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If the United States should e r~age in.a ma~or .war,.~in...the .next. fi~e .... 
~e~s~ ~ ~ ~ w~u~prob~ly ~e ~mew~at s ~ m i l ~ i t o i i ~ t  w~ ~e .~ i i~%~ 
ve l~meh t s  ~ a~e :: n6t.; made': a~ y : ' fas ter  than' t ha t  .: " i f "  $.t gQes beyond .that . .~e. 

Navy ;••woul~'~ onsist ~ < 6 f submarines and n0£hing ~bove ~ ~a,t er. ~e "Will ,fln~ ~. ~ ; 
out~a~ou~ ~at~ t ~h~nk~ a i~tt~e~ater In th~ year: i , ~ b e  t~e S . ~ r i ~  
wlll be a launching tube for: a:rocke£. "In"any case th~rewili be decided 
c~hangas if anyone ~ants to spend the none2 for develol~ent. • Compared to 
what~°~e ~ave be~n through the development :Cost will be~very slight and~ .. 
the ef-f6rt w'iil be Sl~'$1it. Yet, here' w@£ave not bee~ipiaylngi~ ~nny. 
~n~'~~,~m~.'~ ~ou a ~  ~ l l ~ o ~ :  . . . .  : ~ :  i~i~ii~ii ' i~ i i 

• We do not know what would ha~en in an atomic w~r~ but V~ visualize 
it as'i ~he i'~ih~wh~h~the dec ~i"6n"w~i~i be '~ reached before 'gr~a~..i/~rces, such. 
as ~.~,e~ ~mployed :in this W~r ahd in' :th~go~id'Wa~ ~ I. could be mobilized . LI, 
and ImE Into the. field. ~A large percentag~ of .t~e available forces shou!~ 
be~:in components .which can. carry immediate offensive war. to t~e enemy. . . 

i - : v ~ a ~ i z e  ~al~b0~e' t r ~ s  l a n d i ~  an~ ~est~oy~ng the ene~' s ~ 
ity tO prod~c@.at0mic weapons. " Then I visualize the 'use Of atomic w~ap6ns 
against the enemy's industrial capacity, so that the side with the a~omic 
weapons, has the o.ve~rhe!~ning powerful .hand. The real question is, How 
muS~:~t~ni:~hment is the'nation t~at d6es: not have it willing to put up 
with? :Once-a real attack is made with- atomic bombs and the Capaclt~ 0f ~, 
another nat~on to mak@ suchbombs is destroyed, it is going to be. very . 
dif~CultC~0r •them to fight a :war) u~less ~ they are wiiiing Just to fight. 
on.~and~':i6n forever.:in what would be termed typical SoUth AmeriCanor .~ ...... 
Central ~merican guerilla fighting. I' do not think modern nations ~would 'i) 
be ~S!llng ~o"d0 that.. 

-7• - :¢ "." Y. .;~ • 

, .:Any.'.defeh~eLfa~ainst the bombs would be ~inadequate.C"The.Only defense"i 
we can foresee ~'~o stopthe carrying vehicle. Pa~siv.e defense is.pc s- . 
sible. I think you will all be interested in that.' 'Passive defense con- 
sists of. dispersion, primarily; and putting things ,undmr ground. I speak 
of dispersion qf not only the"military and the popUla~6n, ibut alsb:the , 
dispersion • of industry, l~mean dispersion in the .sense in ~hi6~i~t ~as : 
not beendiscusse~-:In this country, it reallymeansa revolution.in6ur 
product~ion meth6d'S:~. It means"dSspersing' complete production units. i ln ~7' 
stead of havi~ng a:~ctory t~at builds all' the wheels in the autOmo.tiVa . 
industry ~d ~other One that makes/aii the fuel .pu~pS, and an6ther ~ :~e 
that ~oe~:tEi~i:or~hat in a'tremendous assembly line, .%tm@anst~e~i~;~r . 
s.ibi~ity~{Sf~~produ~ng a hundre~ trucks a year i~ 0ne p!~nt from sta~W~..to : 
finleY. ~L:if-the":a~omic war is of long duration, ~ it .will be th@wearfng 
out pro~~SS: tha~ proves to be vital. The '~ar, inmy guess, is goingto 
be f.oug~t::l~ely with the initial stogk pile0f ~itary e~uipment/ 
augmented ~y-very minor production of the essential items. I think that 
is something that is of extreme importance. 

. . . .  ~ : • . "  " ' " " ~ . ~  ' " '  " : " , i  

We cannot count on industrial mobilization as we thought o ~ '  it 
before, where we are going to be able to go in and build these large 
airpiane plants and .all the sub-sUppliers,'~ brlng:them ' in and assemble 
them. I do no~ know how many O f you ever .saw:those assembly plants ~e 
built for airplane manufacture. They were theCo~ly buildings I ~a~re , 
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ever had .anything , t o  do ~¢ith "~ that 'reminded .~e'"of the .Pentagon in any way. 
They also were enormous buiid[~s; •only the~iwent do~rn the road for about 
a mile and a half'-som6~here between a mile' and a half and a mile long,- 
and they were about 500 feet wide, I think. We would have taken a~ divi- 
sion in there and marched it up and down to our heart's content. I think 
several divisions could have put in there. .~ 

• I do not think such things are advisable in the future if the enemy 
feels the destruction of them is worth an atomic bomb. That is •what we 
are faced with. What willthey think is a worthwhile target? There is, 
after all, no use in th~ world trying to use it for a minor affair, 

.° 

It also means we cannot c°unt °nhaving a port such as Cherbourg, • 
Portsmouth or Ant.,rerp .that we can continue to operate. If we picture the 
European war again, it m~ns we Could not count on keeping New York harbor 
as an operating port. If the enemy had one bomb it might destroy that~ • 
port1 the destruction ~ of it would be the thing that would be vital. It 
means we cannot count on any one major installation, It means no single 
thing we have can be fully •protected and sure against enemy ~ttack a n d  

immediate destruction. ~':~ ~ ~  ; . . . . . .  ~ " .  . .  

;~ There ihas been a great deal of discusslon,-It is Political--about 
how this thing should be handled in the future. I should llke to t~ll 
you about that because while the Army and the Navy are supposed to be 
out of politics--and are as soon as they get a directive from the Pres- 
ident, or something like that--the thing we ought to know is why the 
War D~partment~ with the concurrence of the Navy Department, asked that 

~the ~atomic energy problem beplaced in the hands of a mommlssion instead 
of saying, "Well, let's keep that in the War Department". The main 
reason for that was the question of whether~ if that were done, it would 
net Just outweigh everything else in the War Department. That was felt 

-~.to b@ the case. I know t hat;;the Secretary of War and the. Chief of Staff . 
~would have~ to spend their !ehtlre time discusslng minor matters connected 
~ith atomic energy. I know also nothing would bring down adverse crit- 
%cism on the heads of the War and Navy Departments faster than this 
would, The reason is nobody knows the answer. We cannot go out and 
d~scuss it on the blackboard. It costs a tremendous amount of money. 
Every decision made is a touch-and-go decision and in time of peace the 
peoplewho object ~ to those decisions, and perhaps have other ideas, can 
make themselves heard to the point where we cannot possibly function. 

We asked, therefore, that it be placed in the hands of a disinter- 
ested co~ssion; one not responsive by its makeup to political pressure 
and one ~ that would be given the authority and the responsibility by the 
• Congress for making .the decisions. That has been objected to by a great 
many organizations on the ground it was dictatorship, and that so much 
po~er should not be placed in the hands of nine men. That objection has 
been raised desplte the fact that we have kept insisting, since the 
thing came out into the Open, that a great many vital decisions that • 
would control this whole subject for years to come--maybe for all time-° 
now had to be made and could not be delayed, and that we wanted this 
c0~ssion of nine men to be making those decisions. 
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Now all the. opponents , insist that they..should no~:.~e' :g lven"~b_l i . !~e 
:-~-.pO~er :to ~'A~e'.~"~hosle ~ degi~ib~S .... No. one seems..to :.k~O~ .~o whom t-hey want 
~,,. .~he:~,~owe~given, ~ " The effec~t~ thou~# is to ~ake. ~he l~sponsibill-t~: for 
.... i:th-e de~c~i<bions ~ reist/:la~rg~~y }in my o~.hands." So," ine.tead of •havlng ~$ne 
- ' .hay 'one:"' ' " '" • ..... .... .. , . .  . .-~, , . . .  ~ . [ ~ . , . . , - ~  . ~ . '  ; ' : ' . "  ~ ; ,  . . ,  . ~ . - " [  • . .  , . .  , .  . . . . . . .  

Tha t  does n o t  mean t h a t  m a j o r  p o l i c i e s  a re  n o t  ~ e t e r m i n e d  h i g h e r  up .  
M a j o r  p o l i c i e s  can d e t e r m i n e  some t h i n g s ,  b u t  t h i s  •.Job i s  t o o  complex and 

~ too  t e c h n i c a l  . f o r  t h e  m a j o r  p o l i c i e s  t o  be d e c l d e ~  ~ ! t h e u t  t h e  t e c h n l ' C a l  
:,adv.ice t h a ~  is really all-controlling . . . . . . .  . ..: " ,  

H~w a~but a process? Should • this process be abandoned? Should the 
emphasis be put on another one? If we should abandon:it, we can never 
@tart" it !Up again Without ~et~ing. our people back together agaln-,-and.we 

• " do nst/.usUa.lly get: ~ebple. back together. How about,• a new type.Lof .bomb? 
".- ". Should ~ we emphasiZe this or, should we emphasize that.?. As,. i.,say, those 

are some of::the ~Bcisions t~at will last for years t,o come.:. • .: " :.. 
c , . .  I . . . ,. ~ . ,  , , .  , , . . 

:. T~at is :.the de:cIsioh: that i s '  no~ being made largely on what !:Xeel 
shouid:be the :case~ ~ L Instea~ '~ of being meuie by the commission, ~hich:~ had. 
hoped to have in existence and actually functioning now, every decision 
that .is of any im~ortance~ ~ practically, is going to :be~: .m~ie be~re any 
such  l C O ~ i S S i O n  c ~  Sb" S'~t ~up a n d  can r e a l l y  know w h a t  i t- : i~,  a c t ~ a l l y . ~  
~o~ng, : ~.:~;-:. ~- .,. : .  " ...': ' : : i i  ' " , . .  .... ~ .... " : ' .: . i :.,,-.,.;.~ .,-...:. 

:..::.-. l,i.sh6"~Yd l i k e .  t 'o"~e~d': ~bmeth ing" . l  prepared t h e  o t h e r  day.,...~ ! . a h o u l d  
l i k e  t o  - r e ~  i t " b e  cause i I i ] ' . t ~ i n k / i t  '. i S o f  .extreme i m l ~ b  .anoe..: . f~r,,~-l  ~:of us 
~t~ .tl~ink .about. It~..:~s ~h~t"I~hOul~. llke' to have ..you. carry wl.tl~-~yo.~.-~oday 

i~.-"~f ~ you : : ca r r y  : ~way :n0th~fi~"~.lae.~. L " ,, i "'.~ i i 'L ii...: ' L i...'~:i L i.L. . " • :" /  :-".~ ~ '.~ 

~:. " :The.~'A~y"'~nd t h e  Navy t iave .~o t , . r ecognize~  t h e  
:the 0ffice:rs, enki~t~d"!men a ~ d  c iy~liar~s owho, have been engaged :i.n. this war 

, .i:n hi~ghiyltec~icai~t.aSEs. 0ne ~of'~hese hig~y technical task~ ended.the 
War~ithout :invasion~ months be.for~ .it had been expected. If: we are to 
beI.de~e the recent article in the Saturday Evening Post, whlph' claimed to 
speak ~ith .the ~ authority Of all General MacArthur' s Intell.lgence .officers, 
it :saved a million American casualties. I think the people who disagree-- 
msmy'bf them very d.istingulshed military leaders--and their grandchildren 
a're .~oing to read in the history books ~,~hat ended the war and there is 
'not going to be any argument ..about it. Itis not whether Japan was ready 
to •collapse, or whether Japan should have collapsed long before it did, 
but actually what did happen. As the Saturday Evenin~ Post article stated, 
the military was ready to go on fighting and the Emperoa'~changed hls mind. 
He said the war should stop,. I .According to this article,• .one would think 
it all depended on the whim of the Emperor, I, personally, think it did. 
I also "think the Emperor's "whim" came about very suddenly. 

If you read the- calendar of events--the Potsdam declaration; the 
dropping of the first bomb after the Japs had absolutely refused to 
talk sturrender on our own terms; how fast the Russians came in after the 

" first bomb Was dropped (how soon they would have come in otherwise, I do 
not kno~; I do not want to know until It comes out in th.e open and I think 
it will come out in the.~open some day); the effect of the second bomb and 
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the general ps~nl? throughout all of Japan~'l think there will be no doubts 
abou~ ~ it ..... ~ • 

it ~ is On that basis I Say the technical people have something that 
should be urged on the Army. This is the way I feel and I put it in 
their behalf aS one who is in a position to speak with a little more force 
than most of them can. 

• J 

"If we are going to continue, as we surely must, scientific research 
~nd technological development and advancement of atomic bombs and other 
technical means of warfare, then we must have more scientifically trained 
men in the Military establishment. We should take our best men and send 
them to the best schools and institutions. 

? 

"These officers must s possess such qualitlss of personality and 
leadershlp as to be outstanding in other respects as well as in technical 
work. If they are going to direct important work at a technical level 
they mhstl direct and lead civilian scientists and ludustrialists; other- 
wise, our officers will be led by theml and they are not equipped to' lead 
us on matters so vital t O military success. . . . .  

"If we are going to have such officers on technical duty, the awards 
for them must be adequate. There should ~ not be formed a corps of atomic 
bombers or scientists relegated to technical tasks for llfe, and con- 
sidered a lower form of life. Instead, officers who are detailed on such 
technologlcal war work should enjoy the same opportunities as those actu, 
ally in command of troops, or theoretically on duty with. troops." (I re- 
fezto persons •such as P0s£ Exchange officers, Post Adjutants, police 
officers, and the like,) 

"The technical off$cers should not be barred from the command:of 
fighting troops Just because they canunderstand higher mathematics. ~ 
They must have complete military experience. The Army. cannot neglec t the 
training , assignment and encouragement of officer personnel for technical 
work of all kinds. One of the urgent requirements with respect to atomic 
energ2 in national defense is the establishment of methods of securing 
the best officers, training them, and utilizing them, both during their 
technical work and afterwards, in responsible command positions on all 
of the problems of war." / ~ 

• i J'" • ° . 

To put it simply: I do not believe the ability to understand and 
t0 work with the most complicated scientific problems is a bar to the 
leadership of tro0Ps and to the leadership of theArmy and the Navy. I, 
personally, thlnk the past Speaks for itself on the attitude of the Army 
and the Navy on that,polnt. I think that attitude should be changed 
and changed rapidly. . 

Thank you very much. 

Thank you very much, General Groves. 

" 9 " 



Ca~ntle~n,' i h~e .to poin~ ~Out that l was going to introduce to you 
Commodore Parsons, but. the Navy recognized the Imp0rtance of ]~iS" con- • : 

t~ibutlo.~ 't0 ~ atomic energy by nomlnatlr~him to the grade of~Rea~dmira]-~ ~ 
and in spite of his insignia I shall introduce Admlral Parsons this' mo~n'~ "•~ 
in..g with a g~eat deal of pleasure.in telling you that he was a graduate ~ 

quit'~ earlYin the ga~e he was assi~tan~ to Vannevar ;Bush +On-the technical 
work that lead 'up to ~ the ~tomlc bomb .~ Gentlemen, ~he new Adl~Ir~l% Admiral 

REAR ADMIRAL PAI~SON$: : 

...... Y ~ m i ~  sax tha t  th ings were a l ready h ~ i n g  when I - h e a ~  o f  the 
Dist  Ct, which was in May had Just  ack from  ive 

month~ of:$e~~uty, +introducing the radio proximity fu~e to the:Fleet and , 
thbug~t :~hat~I ~ ~S going back to :: sea and Suddenly fo~md that ~V next port +: 
of call was General Groves' office, 'sO'I walked Into~a ~ world that I;~d.~d >: 
no.t..k~ow existed.. I sa X things were...h~mmSng. I was told by Dr. Cozant. ~ 
tl~at~i~he date when theylbegan to hUm was: the fall of 19~2 When General 
Gr~ve~s " arrived on +thei+~bene an~.' sta'~t@d + action on the .+ Manhattan+District. 

( ~.'i i( The ip~a0e Where I+W~n t Was. the ~oUnt~,ins around Santa Fe, New Mexi~Co, 
7,5001~ fee~ al~itt{de, abo:ut 40 miles" from ' Santa Fe, where a"co~m~mity ~o'f ~• 
sci~n~Is~.~ 'was i ~ l i n g l . . t o l  do~he fi~/aI ~Job"on the output-of ~'th~ -~ .~..:i,..~ 
tremen~[6ug i'ndu~st~i~l " pi~u~t~ that we~~b~ing •built there and"als0-at: " ~; 
Oakridge and Hanford. i. • : ...... : ' :.. :...~ ~ :~ ~ ~"~ .~ 

Thr0ugh.o~t !9~31~..we were .t.ry~ng' to see what •'this thing :. might ~turn out 
.t,o ,be in ~er .~iiOf ~~ actual "t~~ch mfght .~ delivered'-~n War'., ',:~ ~We ~ i ~~ 
~ to..be ~e al~ stl c; i f we : generated s6methingwhlch:w~l~ be' Carried'..'~ ~'; 

insuring.w e ~o~/id ~iotg~t~h~O:.the:war. ~iso we had to'm~ke~ourseiVes .:.:~' 
believe that every:. Single istep +along+'the Chain from theory tO"~he:-targe~ • 
~o{~id .b.~ 's{~6cess~ul. ~/If w~' :had waited to prove ~each step was a- success:~ 
we still would be halt way there because we could' not prove '~ the steps' in 
succession, we had to assume each step would succe~ and make ~h~ whole 
desl.gn along those lines. 

• , .  • , . . .  • . ~ : .  ~ .  ": . ~ .  • : 

We came to realize throUgh0ut 19~ t~at the Job of actually making 
the bomb was much more complicated and difficult than we had-initlally •. 
imagined in our discussions among excited physicists in 1943. The 
complication and difflculty were reflected in expansion after expansion . 
of Los Alamos. I think before we would get one set of houses ~ell under 
way we would have a teletype into General Groves saying we needed another 
expansion. We went from what I call the first spasm ~b the second spasm, 
to the third spasm of houses and building around the place. 

In 19~5 all of the hurdles that looked practically fatal early in 
the game had "been somewhat successfully taken. Increased output was had 
from the plants at Hanford and 0akridge and it became apparent that, 
barring some major catastrophe, we would have a bomb.~ Then it was neces- 
sary to move overseas, or at least make all of our plans to move over- 
seas, get a base, get our B-29's all set up and .trained for that Job, 
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which ~as' done~ and I will sayJl go~ 'a ~t•remendous res~ct for the regular 
m~lit~ry establishments when we had t0 ~ork in ~complete• secrecy and de- 
velop • one •to ~parallel those establlshments •~I~ ~ maxi~,m use, of course, 
of-the existing facilities. But we could not use the normal administrative 
and !ogistic organizations of the War and Navy Departments without telling 
them what our plans were or what our object was and that was an extremely 
difficult t~Ing to do. 

We got Out in the Marianas and were. ready~just ~bout the t~_-~ the 
test ,~as held in New Mexico. That was another thing that we guaranteed 
to ourselves five or six months befor~ in our plans that that test would 
be successful and that the first minute that material was available after 
that test the mmterial would be flown tO the Marlanas and then from there 
flown tO the Japs. It turned out to be '~ust exactly three weeks from 
~the July 16 Zest in'New Mexico to the first delivery to Hiroshima~ I 
flew~back fromthe Marlduds, was to witnes~ the test in New Mexico, and 

..... then• turned myself around as fast as I c0ul~ ~ with enlarged photographs of 
the New Mexico• test to •show to Admiral Nimltz and General LeMay, &ud then 
we showed the photograph in action to the Japanese. 

The effect of the bomb, of course, was tremendous in manyways. • It 
affected a lot of thinking. One of the bes't s u~ries • of it is in Pro- 
fessor Rabl's article last fall in I think the October Atlantic Monthly. 

" He said that the average educated person in thle country can make sense• 
out ~ of radar. The reason is that radar is based on nineteenth century 
physicswhlch has •mor~ or less Just grown into the lore of education and 
pebple accept it but ~ if we had had a rada r development similar to the 
atomic bomb • it would ~ b@as though Maxwei!~ ~ conceived as ~the electromag- 
net'ic theory, twelve years later Hertz verified it experimentally and • 
• ~ithin •one year more, ~ say about 1892, we would have been fighting with 
radar and it would have ~een regarded as black magiC, what Rabi~ says 
amounts t0•that, It ~ is perfectly obvious"that he is right; that 
nuclear physics was not known to more th~n one pe~gent Of the average 
highly e~ucated plersons in the United States or elsewhere in the world 
and, ~consequBntly;~when we went from complete lack Of knowledge to this 
phenomenon which General Groves referred to as stopping the•war,• which 
is generally agreed, people were Completely stunned. 

I think that explains some of the emotional thinking which has 
taken place since that time. The most important ~ thing is to get it out 
of that category of emotional thinking and black magic. There is no • 
black ~gic ~o It at all. I heard Dr. Fermi speak at Los Alamos once 
and the burden of it was that the atom obeys its laws with more respect 
for those laws than the average molecule in chemistry displays for its 
laws. • In other words, high "temperatures and pressures affect chemical 
reactions tremendously. In TNT •or something else, that we call in- 
stability , is a crankiness in chemistry, especiaIly in explosives. There 
is no Crankiness in atomic energy, especially in the nucleus; it •is a 
~ch more law abiding person and very •stable, in fact, some people say 
much more stable than the people that work with it. 

The atomic bomb development was carried out in such great secrecy 
and the basic technical decisions were made by such a small group that I 
should say the complete background on development in this country is had 
by only four people, beginning with General Groves, Dr. Bush, Dr. Conant 
and Dr. Tolman. 
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To get national and international advice, from ;other people who may 
have adjusted a Cyclotron and: thereby become ato~'Ic:experts is Very 
dangerous especiallyl When •that. includes :all':othel ~ gr0ups too who suddenly 
become ~experts. I think we will cash in on thls'Senat~JAt0~ic Energy 
Com~ !ttee tremendously, not only right now but in the near future, by 
having a hi.ghly intelligent , .very. serious people Who'wiil really get the 

• background..They may.not get-~the ~ull. technical: p~¢:ture ibut an over-all 
~ One :that will be v.ery.lmportant.to the people in the'Unlted S~ates. The 
:.' ' line :of:edUcation g0es as .th.e~ general people think..and~the pressure to 

get thew6~ ih~his,new,.fiel~ .is already being':felt. ;I know the physics 
c i e p a r f i ~ e n t ° S ~ ; : , o f ~ ~ i v e r s ~ ' t i e s i a ~ r e  unier great pressuret0 have undergraduate 
6curse's ' !:n~ i~U.c~'ar physics. ' That had been something that w~s talEed about 
only ~y' the ~highest ~.werea graduates, the favored few ~ in a group Of 
'graduKte ~stu'de~9 ' .wau'id get this Information. ': I know. it is :reflected 

~:> ~-i::~ef in %heiNaVy D'epartment. We :were under p~ssure to 'geta course 
"~::~:~ i~:~:stai~ted ove~ there: i n ~r~"clear physics and we :LaVe made the prelimlnary 

moves to start ~ course in February with Professor Gamow and Dr. Hafstad. 
I think we .will bart..to :turn pe,ople away frbm that course. :~it will meet 

.' " • ~W~ce ':a:i:week over in ~he Nav 2 .Department, .I think on Mondays and Wednesdays. 
~~ That = hs ~ ~Just s~ Indica.tion of the over-all pressure the're' is to get the 

• ~" :;:"-~%rd. ~ i n "  'thiS.. ~ie!d and L'think: it is very promising a n d  we will collect 
~:~:":'~divIdends .th~r.0~hout..the-.next five ~years.. ." ~ ' 

" ' ..... So. far a's the. ~t,.~e: .is concerned,. I '.think these indications are 
   rougho, t the 'next five y'e'ars to Crystal. 

".i,~"ii~.eiith~.6U~..~•i~ ~hlisJii~-leld•and•::.irealize• • some of the •complications of  it : 
• ::~o~:far~&~["pi&n.¢ .ar'e,c0ncerned, but if we. fight.'a war:-say ~n 1949 lfeel 

~! ~" 'th~"t ~ I% . ~  ~ear ia Ve]ry. ~ strong- res.emhlance tO the ~ preSent"~a r. i ~"There 
w~uld"b~ atbm!c. ~ombsl ~el'ivered,. bu.t tlie., war: Wouid not.. look ilk~, L~fe 
MagazZne ~ a~t i61~, i' Sho~i"n~ huge..r.ocket:s.. divir~ ~ dowi~ :at a ! C'It'y ~ 'wlth "an 

.:batSmlc war' he&~Inia, rop ket, W.e:might< llke to hire .th@~"a-rt~st ' in Li e 
'"' ~ n d : : ~ l i  .h~m: ~toi:' ~ i l d  ~hei  t h i n g - h e  showed...in: h i s  ma.gsZl~e"But ~ shor~ o f  

-•• ~ ~that~:I~:do"ino~ t h i n k  We h a v e . . d e s i ~ e r s ,  w h o : . c a n - b r l ~ g / t ~  •a~om~c i~ge"~'to . 
" tha~' "Eind' 'of ~@iveiopment..~fo, r ..at: t o n g  .time.~.to ~. c~me~ • X~. Should saythat 

maintaining the" status qdo so far as possible and grafting onlt a plan 
to look .into. the..future is. what we .need for l the>1940 ~'s,~d : in the 1950' s 
we re'ally will ha¢.e~to mak,e up our~mlnds about;.~he direction we are 

-/:~ going in from that time on~ .~. : .:~i: 

GENERAL ARMSTRONG: , ,.. ,. 

Thank you, Adanlral Parsons. And: now, gentlemen, we shall "have the 
opportunity to put some questions to both these "~speakers. I would llke 
to put this question to General Groves. Inyou.r talk, General", you 
spoke about the new integrated type of productio n and you spoke of one 
factory manufacturing all component 'things for a truck and turning Out 
completed trucks. Do you r.eally ~hlr~k that such a system of manufacture 
could be adopted?' Would it not be better to adopt a system something 
along the lines that Dr. ~A~ud@rson. spoke about at our seminar recently 
when he advanced the idea .that ~e should have a certain number of re, 
gio~s which are se~s~p~rting~ complete~iF~ integrated rather than to 
try to do that in the .walls of.one factory? ~ 
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GENERAL GROVES: : . , . . . . .  

That would be.,entirely satisfactory because ~itwould achieve the 
same purpose. The real thing Is.notto concentrate too greatly on:one 
key element and it does not make too great a -difference •what ~hat is. If 
all the magneto or spark plug m~nufacture is knoUeked out In the:Uni:ted 
States that is all that is necessary; therefore, spread the factories out 
sufficiently, to prevent complete -destruction. 

GEHERAL ARMS TRONG: 

Bottlenecks would be.not "only in production but also in such things 
/ as railroad and transportation bottlenecks which would be ,extremely 
ii vulnerable and dangerous targets. . - . -  • 

J 

~ , . .  G E N E ~  G R O V E S :  . - .  
/ 

! Transportation would not be vulnerable particularly. It could be 
'=- seriously interfered with, but I do not believe anyone could use a bomb 
~ of this power against transportatlo~ except toge~ a particular bridge 
~ :~ or bridges..• There would be a,tremendous advantage ,over the pastwar in 
i. that we would not have to hit the bridge to destroy. ,it but could-come 
, within a reasonable distance; it would have to :be a very key~,bridge. 

~, GENERA~ ARMSTRONG:. 
. . • ,. ° 

!I was thinkir~ of our transportation bottlene.ck from. east. towest at 
Pittsburgh and Buffalo. . . :  . . . .  ;- 

: : :  ,~ . "  . ~ ' . . .  " - 

G E N E R A L  GROVES: -. : . . . .  

I do not think we could do much on that because railroad traffic 
itself is not damaged. The • switch and everything that sticks-:up ?s 
damaged But it is something that could be repaired quickly. One of the 
surprises • was that ~ had expected the switches to be fused and there was 

• no d~ge: at all to the rails or highways or anything of that.character. 
I think the black top gets a nlce glistening finish but that is the only 
thing done to it. 

G E N E R A L  "ARNB TRONG: 

What would be the effect of the air pressure on an underground factory? 

GENEILiL GROVES: 

/ 

J 

It would, notL.bother them unless the •bomb went off under the ground 
which in time it. could be made to do. We could do it if we: had ..to very 
quickly, and I say quickly thinkin~ of the fac~ that we hav~ done some- 
thing that :is-so tremendously difficult ~that any other difficult problem 
seems simple. 

GENERAL AI~B TRONG: 

• : Would yo~::want to say,anythin@ abomt the military organization that 
accomplished the mission in the field? 
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il.would~ li.k~::to-.say, a~li.~tl.e on that because it is not generally ' 
kno~n..an~ i,t iliust~r~tesl .w~tl happe~. when there is a: oomplicated ,=,~eapon. 
U~ually when ~ weapo~ is,~triedoUt..We ha.ve a lot of test-firing in the. :.- 
Unihed S tate~... The .weaponils .then s.entiover to the t~eaterand the 
theater :cammander takes it anduses it ~aS he pleases. I That was not the- 
case with ta%e atomic bomb and the reason is. that whenwe"drop one "it i's ' 
the equivalent of an invasion of major importance t~at requires a<~eclslon 
at the top and handling at the top. The plans for the u.s.e of the atomic 
bomb were prepar, ed in Washington by me and they were approved by the. Chlef 
of.iStaff~ and the. Secretary of War; and I think the Presldent, of course, 
was informed on .the; ,basic thlngs--Just the proper. ste~~"~he~e-:"and that 
plan was prepared with the knowledge that Was necessary" to have in .order 
to prepare it, and any weapon Of that character has to:~-e handled that 
way. We ran an operations office in my office ~ in Washington .during the 
actual operations in the field and that office knew what was ~8olng. on.'. ' 
It was .~espo~sihle',..f..o..r, th..e, prompt adv, iae .to the Chief of Staff as t9 
w~t:cw~.': felt !Should.-be: .d.o~e .ne~t. ori if anything should' be done:.: . rn our 
plans"~-I'ithlnk~:.~t~hat..~one .Item.came..i.Up about two days af%~:r.0ur first bomb 
ha~ been ~roppe~,-....and when .l.diseussed ~ghe mat.tot, whi'ch had no~ been . 
provided .~,f,o~.~ with ::the ~ Ch.ief of Staff .his remark was:.."Well, that ~ Sone 
thlng that we~.~orgot ,to,.pr0vide for in advance," T 9 ~ it was ~ypical 
of General ~rshall and something that some of us who had Been~given • ,~ 
great authorityiby General Marshall appreciated immensely~.,, And like 
everything else on this project we led the way and told p66ple-whati~o i~" 

.~ ~o: ~d o.peimted.~.-~hro~gh,.the...establlsh~d agencies right up to the hilt and 
they operated on the basis ~ of dolng"whatever we'~as~ed"them to :dG ' wlthout 
knowing Why and in ~eny cases without seeing any 'eens'e to "our re~u@s.t:s i: 
at all. That is the cooperation we had at all times and, of course# that 
kind ~ of cooperation stems from the top. : -'".~'<.-'~,~~-:~.~,~ 

GENERAL.ABMSTRONG:. ~..:~.. ~. : .... ~ ..... .,, . " ::~" " ': ! ~~~ ~.'-.~ .!. 

'...'~,~ : .-L~Thank~.you. ;General. Gr~e s.... :Gent lemen, ~ gue S~i0~S may be as]~ed -~ fi%rst 
,byLthe class,an@~then::the visitors imay ask'any questionS"that they,:c~re to, 

QUESTION: " ;~ ' ~ :~: ' 

I would llke to ask General Groves what the raw materials are that go 
into the bomb, their sources and the approximate amount available, in -" 
as%um~.n~J'that. ~the. present, bomb is produced. 

GENERAL GROVES : 

That is ~eas~ly answered.because that i.~ a sub.Ject we do not discuss. 
There are a number of s~1~Jects that l cannot ~iScuss because they are 
secret. And the subject in •question is on thel.barred llst.-;I do-not mind 
telling, of bourse, that uranium goes. into the bomb as~'everyone knows. 

GENERAL ARMS TRONG: • 

I might saY to you that I put that s~e questio~ to General Groves 
'many m0~t~n~ '. ago ,.mr~ got the s,am~. >answer, ,I. told him the information was 

• . . . , - . ./. • 

.i 
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. important, fo-r, ~he ~Departmenti of ResearCh" forgive Ir~Uetr~al College and 
:. we would ~i~e to s-tart studying those .materials-invOlved ~,as well as the 
other e!e.ments, •~wer~ labor, transportation , and what net, but General 
Groves-said to me~- "Don't won~j,-we have our Department of l~esearch and 
we are x~-klng sufficient studies." We hope some d~y he will be co~,nl- 
cat ire. 

QUESTION:. • .. .":. 

• ~Strictly as a layman, I have read that you may get a succession of 
ex~ieslve waves by the ume ofl this bomB. Would you care to answer that? 

! 

.So far as I am concerned that is all hooey. Scientists can figure 
out how that could be done and they can get a nice demonstratlon, but I 
am not a bit worried about it and if it does happen we will not have to 
worry. The first thing is it will not start. If it does start it will 
promptly die out and if it does not die out we do not have to worry; 
that is about the size Of. it. A1~0~t' Slx hours ~efore the test in New 
Mexico Was to go off I was greeted with the ~ta~ement that so and so 
was willing to bet one to thirty that we ~ould Blow up the State of New 
Mexico and one to one hundred that we Would blow up the whole world. 
That is typical of what anyone at the head of an organization gets in 
the way of advice and comforting council. I never realized when I used 
to'read about those interesting councils of war s when all of the staffs 
advised General Grant and General Lee how:they. should not do a certain 
thing, it was all wrong, and that they faced complete disaster and 
everything else, that that was what every commander got in .the way of 
advice and that the only way to do was to pass it off and go ahead and 
do •Justas he pleased anyway..We take advice and listen to it and sort 

.,: it out, but we must have enough: strength of, character and enough courage 
and willingness to take clianceB and enough ~ sureness of Our own intuition 
and knowledge. We have to bel in physical condition so we can stand up 
under it ~ and then disregard all advice--g0 ahead-and make the decision. 
And I Cannot tell you how many times on this project the advice on the 
most highly technicalmatters had to b~ completely disregarded by an 
army officer who was not supposed to be a sk111ed nuclear physicist. I 
was. not quite in this 99 percent class that Parsons talked about of the 
educated people. ~I think he s'aid the highly educated who did not know 
nuclear physics existed and after all, people who have been in the Army 
exclusively certalrly fall in the highly educated class. I know you will 

all Join me in that. " 
f. 

QUESTION:~ • '- ~ " . • ~ 

i •have heard it .rumored, sir, that if an atomic bomb with a time fuse 
were to be placed in a suitcase in a building in some town and left there 
would be a disastrous explosion. Would it be possible that a bomb of such 
kind could be carried around by an individual? 

GENERAL. GROVe: ' "~ 

That could be possible if Superman was there to carry it around. 
The real truth of the matter is not that it could be carried around as 
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• ::one b:omb hu~-,,.th~#~,; %f.:.One .oou&¢. :oarr~,;the. component pa.rts concealed •rather 
• :.~-.i .easily../,:.nsiag,. 9~c.k~.: arid ..tru.nke,: and: ve;~y strong..men to- ll...ft~ t~e,m. In. 'and 
f -...oust-. : the. bomb could fb~: ~..s~.emblsd if the necessary hlgh.-sk,i~,,~i.the .aquip- 
,..:-m~nt .and..:~arious other .thi~g~ :were available. • I thl.r~k.. !t :~8 :reasonable 
,:,.~te..say ..t~at -.,a bomb ;could be concealed :In a clty such. as. N.e~ .:Y, ork: •without 

our knowing anything about it if we continue our present laxness. In.. 
observing what goes on In this country and what comes across its borders. 
I would not hesitate at all If I were given the component parts, say out 
of this country, to assemble those component parts in any clty in the 

~ coun~y...~hat you wanted them assembled .I~. p~vi~d: that was the Job and 
; .,:.(I had .the. necessary money.,: and men with whl~. to,.do :.the. work.. I do.not 

think that anybody would know anything about it untll such t1~e as It was 
told. It would be no task at all, but the carrying o.f a.bomb In a suit- 
case, as I say, would takes Superman. The thing is not feasible; you 

.....:canno.t do~ .that,. We are not. telling what the: s%Z~.-~of. the .bomb is. All 
.ye~ kno~:"is that. It was, carrled in a B-29. ,~,~hat.~we:,cannot..kee~ quiet. 

• i".'/';: . ,.'~ .~... ,;' ; : . ~ .~ :.:,;" ~ . .... • . 

"QUESTIDN': ' • : ! " . .':~" • . . . . . . . .  

'~.~i. ~" Gene~a.l •Groves, I wonder, if you Would be aiiittle more specific in 
.... ~eg~rd "%o ithe effect of the. time element on planning, for future .industrial 

.... ;: meb~li:.Zatic~?. , " .~. , ' • • ..~ .~ • 
• .:,'..! -... ~.- T,.:'. ~.. .' .: 

' G E N E P ~ L : G R O V E S :  • ' - ~  ' 

"!. /'. '-~-Prior,:~o .the' Second World War we went on the basis of~i the "First World 
~-~:War. ~ :Now we shoul@-, norm~lly,. go on the basis-0f.-the. S~cgDd World War. 

W.ell,~.S~y we ~. do}, .. "i~.~hen M-day comes we. would all start .to work. In this 
'.warM~day ' Cs~e conslderablF..ahead of Pearl Harbor, so far a~.:Lndusltrlal 

' mobiI~zatibn' w~s concerned. That ,is .not.. sufflcie~t for the, future because 
• of. su,~pri~e:~e'ff@cts. We ~must have'in Warehouses an adequate., slopply of 

• " ":theessentlal m~ter.ia~s ~ - We .must ~have-not •only the materials themselves 
: "av~ilab.le~ but also.we .must..:'have,-,~erta!n~ facilities for. manufacturing 
• %h~ose.materials that are prep~re~ and be ready to,. go into operation on 
~the/:drop of the hat3 so there,wiil be no reconversion pro$1em,, for example. 

' ~ . "l:.~hink i~ also means the Army must be .ready to. use a. lot of ..Ira- 
'.~r0vised equip~nt. 'Today they cannot expect poss'Ib!y to .supplF ~heir 
troops all-~w~i~h .the same typa o.f. trucks throughout.. !also think the 

"~":"Nav~ must B'e '~illing ~ to use. things that are not quite what they v0uld 
like to have ~.':.: . ...... " 

I, personally, do not think it will ~ake any differenc.e in the fight- 
ing efficiency of the Army whether our troops are all equlppe~ wlth •olive- 
drab socks or some other color... I think we must be prepared to do what- 
ever is necessary. Yes, we might have to fight a war with civilian 

" shoes. I do not think that.~ould hurt us.,.. But I .think we should be p~e- 

p a r e , d  t o .  d o  1 . t .  . '  " - ~ .- 

One _ t h i n g  we m a t  b ~  p r e p a r e d  t o .  d o  i n  t h e  f u t u r e  i s  t o  h a v e  t h e  

ability to use what Is available and not be so fussy about what is 
essential. There has always been. that question to. consider. We have 
found, for example, one organization could use something that was not 
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considered So good by another. I ha~e seen the Navy gettlng a lot better 
of certain equipment •than the Army, on the ground that the Navy could not 
fail• in time of an emergency. 

I think we must be prepared to use equipment that will fall and Just 
take our chances• If you will remember s in the old Indian fighting days 
there was an escort wagon and that wagon carried usually, a spare wheel, 
spare this and spare that. The idea was they could start a company of 
wagons out with the escort wagon from San Francisco and could march on to 
St. Louis and get there with that wagon. 

That Is not the case today. We order equipment that, •when it fails, 
we can throw it to one side. The over-all advantage is that we have 
equipment instead of havi~ nice equipment coming in the future. 

That does not apply when we get to something that wlll not work unless " 
we make it of the very highest quality. " That was the case with us. We _ 
could not economize on anything connected with the whole thing when It 
came to what went into it. We did economize throughout on some things 
like, for instance, the housings, the roads a~d ithe construction. We built 
things that would last for the duration, of what we wanted. But when it 
came to the particular project, we!l, some of our buildings will last a 
hundred years. You all realize they had to be built that way to do the 
Job, not to last a hundred years I think that answers it. 

QUESTION: 

Is there any type of construction that will stand up against the" 
blast from one of those bombs? 

GENERAL GROVES: 

That all depends on how far aw~y it is. If a bomb is dropped on 
top of it 3 nothing would stand up. If one dropped on the Pentagon, there 
would be no Pentagon left. But if the bomb dropped over in ~'~.shingt0n, 
say a mile away from the Pentagon, I thi~K tha Pentagon wc~l~i still be •• 

~.n I do not mean Just the here. All the window frames would be out~ ~.~ . . . .  
glass. I mean the frames along with it. All the interior partitions, 
the temporary types of partitions, would be out. Every door In the build- 
ing would be blown out. Furniture and everything like that would be thrown 
around~• But no atomic bomb a mile away would destroy these columns wlth 
the reenforcing they have in them• This building is much more rugged ~ than 
the average building. But so were• the Japanese reenforced concrete 
structures, those that were modern. They were earthquake-proof 3 or 
reasonably so. I do not know of any building (besides those new ones in 
California) other than the Pentagon that is as rugged against a blast 
effect as those Japanese buildings were• 

QUESTION: 

I Wan~ed to ask Admiral Parsons a question that may be a little 
unfair. He made 'some speculations relative to nineteenth century radar. 
~e saw steam come in. It changed the Navy and it also changed industry. 
After all, thls is an industrial college. We saw electricity come in. 
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It ohanged the units we had with which to fight a war. Then radio came 
along.~ ~HoW sgon ~,rould you estimate, industry will be basically affected 
by: atomic power? Just a horse.-back g~ess 

ADMIP~L PARSONS: . . . . .  

" ,' ~.- • :~ '--~ . . : . . . .  ~ .. .- 

' Probably :not before 1 9 5 5 ' .  Thlt/!,is a h o r s e - b a c k  g ~ e s s  '~. 

GEi~--~P~L G B O V E S :  . ~ . ~. . .  . . . . .  

I think that is a Navy horse-back guess too.. I will answer that 
one too. I feel hurt; it is the first queStlon ~hat was not directed to 
meal I think .:i~ ~ will not b~: really affected ~=~.-'.l ~3:cut ~0. 

Q~TION: .... • " ' ' : -  

:~" . ~ i ' . : : . I % ~ o o . k : ~ s t e . a m  a ! o . n g  t . i m e  t o  g e t  h e r e ,  y o u  k n o w .  
. . . .  • •  . . . .  • • • 

, • " " :' • " • ! ( . ; • "  ; . f •  

6 .... ~--.~. . , .. • ~ '~,. : . . . . . 

• . ~  : - ~[. 
. ,  " ,  . . .  

~'-[ i:' ~ l/wo~ld isay:,.in i0 y~.ars,~ if we put our hearts to it and our purse 
t<~ it, ~:We ~!could fprobab.ly .have an atomic energy power plant, with p ro- 
duction,b~er sta.~!onary power to compete with coa! at around $1~a ton. .~ 
You ltn~ ~hat that,..means.: • Of course, as the prices.go up ~nd the Coal 
costs go up the.prodBc.tign costs would go up in Proportion." :" 

QUESTION: 
: :~. . ' i , '~." 

~:It woul.d ~ go. alomg, with the inflation, of a r~. hing else. 
%.. . -.,'. . . • 

G E N E R A L  G R O V E S :  ~ ' ~ : : :~ (~  i~ ' : ' :  ' "~'J.  

That is correct, if we have inflation. : U'~ :;~ ~IL' ~)- 

• @Et~ERAL.  A R ~ T R O N G :  . . . .  ~ : , :~:  :. .... 

~: Will not the atomic energy become cheaper? ~ " : .... :: ' "" 
• : .. ... . . . .  

. .: :. : - . . . . . .  

- ' " L . .' , '." . 

G E H E R A L  G R O V E S :  ~ . - ~  ." : . 

Oh, yes. That is fIEured on the lO,year basis. That is the eBtimate. 
That is the lowest guess. These advisers I was telling you about con- 
curred it would be lO years. My own personal guess is between 15 and 20, 

AD,~XRAL PARSONS: 

I said "not before:'. 
r • - • 

QL~STI ON: 

Since we have opened the subject of harnessing atomic energy, :how 
soon will it 1~e before-we can thir~k in .terms .of atomic %ombs other 

.than its present physical structure? I thi~k there was some mei%tion of 
little bombs hidden in suitcas.es. =~, , 



G~Nv~AL GROVES: 

f' 

J 

/ 

We have never sai'd: how big the bomb was. As I told you3 I mentioned 
Superman. Maybe you are not fs~i_liar with the comic strips. That is why 
the children of thls country were not surprised about the atomic Bomb. 
They all went home '-they" were perfectly familiar wlth it--and said, "There Cs 
nothing to that. We knew that was feasible." It was the grownups whowere 
surprised. 

m • • 

It iS not a suitcase proposition. We would not have used the B:29's 
for a suitcase proposition. I think the military plans could have been 
much simpler if, instead of having to fly a B-29, we could have taken an 
aircraft carrier up to within a couple hundred miles of the coast and 
then had a little Navy scout plane fly Over with that suitcase and drop 
i,t. I think you can Just assume,we did what we dld because we had to do 
it. That is the real answer to that. 

The other thing" Is that there must be a certain amount of materlal 
to make this ,thlng~go off. It Is known as the critical• mass and the 
critical mass is the smallest' a~ountthat will give the proper reaction. 
If~there should boa smaller am0unt, t~ese neutrons as they are released 
will escape without doing their J,ob. This Is a generation proposition 
in which the neutron strikes an atom and out of that atom comes two or 
more, approximately speaking, neutrons~. Those 3 In turn, strike other 
atoms,, some of them strike • and they are flops. •They do nothlng.' 

There are always neutrons around In the world 3 but they are not in 
any quantity--that is, per square inch. But the whole idea is we must 
have a certain amount of material so that the neutrons do not' get away" 
and out Into the open. We ge t this doubling effec t on the genera1~lonsj 
You all. remember, I am sure, the horseshoe problem. Some ,of the ex- 
cavalrymen can in all probability tell you how many nails are ~In~'a horse. 
So that• when` y0u get UP into the thirty-second power of two you are 
really up there in your figuring. The same thing Is true •here. That 
is all we really need; otherwise, we get a fizzle, llke the flzz~le o~ 
a firecracker, .•. : 

So, it is not advisable to talk of atomic weapons in the Sense , 
of an atomic bullet or an atomic projectile that is fired from a gun. ~ 
There ~ast be a certain amount to start w!th , and that is One reason 
there is no substitute for It at the present time. Maybe somebody will 
find out how to do it. We do not know how and furthermore we do not 
see any such possibility. It Is Just like wishing we could overcome 
the force of gravity, Perhaps someone wlll do it some day, too~, Maybe 
they will do it by trickery, let us say, like using an airplane . . That 
does overcome the force of gravity, o~tensibly, but actually it does 
not. Maybe we will eventually get around some of these natural laws, 
but I do not think so. I can say that perfectly well because I know it 
will not happen before I am dead and gone; so I do not have to worry about 
it. . 

GENERAL ARMSTRONG: 

~ill you discuss for a minute the decision which led to the selection 
of Hiroshima and Nagasaki as the target areas? . 
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GENER~L GROVES : , , 

I do not know--I think I can tell you a little about that. The first 
thing that is required for a targets, area is a target that is sufficlently 
remunerative and ,~e wanted a .re~anerative target. .Hiroshi~a was such a 
tarcet.. If you ~rere to see one .of the maps that were kept in the war room 
of the Air Forcesat that time you would see that t~fere were not ~a_ny 
remunerative '.targe.ts left. We, of course, had: a number of targets selected, 
a sufficient number so that when the plane .took off-the pilot had his- 
alternative targets and the target of Hiroshima ~as, we thought, the best 
target on which to work for the first bomb. Nagasaki ~as a different 
target and an unfavorable ',one for the atomic bomb; a great deal of its 
force was wasted. Nagasaki -~as a long, .narrow strip and in part of it 
there was nothing, so instead of:getting the m~ximum effect we lost a, lot 
of force. The target was, l.think, about .three miles'.long and it :varied 
in ~.ridth fro$ zgro to not over.maybe a.quarter of a .mi~-w~th ~ater :in. 
the middle o~ it so there was a lot o.f waste space. :It .was, however, 
very important Japanese ir~iustrial area and it was the type of area that 
was keyed• to .the, Japanes e , p~oductioa:, It .showedi .the Japanese that no 
structure 'ibf any kind ~¢as.safe agains.t..¢omlng' bo~in~. The first targ.et. I 
sho~ed it ~U.t they could; .s.ay well,. ,those. were .not ~indwstrlal. operations ,~ 
",,re had h0us~,s in ~thers.. ,Qf course,." they: '.also .ha~ .a.lot of .o~lier things.. 
in there, As any0ne, knows ,. thmre ~as .~ tre~endous::nUmb~r;:0f~tr0~ps in" 
Hiroshima as it "was..the hea~iquaA~ters o£..the, arm~ ;that ~.was respdhsi$1e .. 
for thatl.portion. o~f ...the defense ':of ths homeland:.'. : : There • we.r~:9~O00 troops 
in the headquarters alone so that ,other ~armi~s .~ave .headquarters as well " 
as our o~n. Of that 9,000 there • were, as you will recall, 7,000 casualties. 
I think..~ 000 .~ere ki,lled .or- m~ybe:.:h, 000. and. ;2.;.O00~.tml.hJff~ed". :~ There, 
~ere~ .about, ~:,~000~ "troops ini the-.city, ar~i about 8h~.•percent :were oasuklties. 
I think.i any co~snder: ~ould:'be: ~orr~ed with. ~4,000 .troops. and ~ 8'0 Pe.rcent ' 
casualties,.. It .was a verx imp.o~tant supply point, .If you' look at a map 
and Lstudy the ra~'.iroad lines going .down there and .s~udy thB ~0al sltuatioh 
in Japan. and the s~raits down there ~ ,¢hlnk ~ou ~i~! .see why' Hiroshima 
was picked; I. think that is the. r~al-s.tory~. Ther~ willalways be discus- 
sion as to whether Hiroshima was;:the best..target..ito'..,pick. If Tokyo had 
not been burned to such an extent .of course we: wOul~ laave loved to have 
tried it. Tokyo undoubtedly would have been the target without, any - 
question and it would have been a magnificent one because of the effect 
on the Japanese people and also because no matter'.where the bomb would 
have dropped, the area would not. have run out-. 

QUESTION: 

Nmy I address a question. As an. Ordnance officer I have been embar- 
rassed lately on.account of the atomic bomb, not knowing anything about 
it, but mainly On account of this question. If anexplosive detonates, 
what does the atomic bomb do 

GEneRAL GROVES: ' 

Atomizes, I guess. 

. .  7 .  
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QUESTION: 

M~second question is, is there any relationship between the 
theory of synthetic detonation and atomization? 

t 

GENERAL GROVES: 

I would say that what we really get in the atomic bomb is thatwhen 
those neutrons start' playing aronnd there is heat, and the result is a 
very high temperature In a very small area•--that Just expands and that 
is really it. I think probably the only thing you can do with that is • 
to read the • Smythe report and go into the theory if you llke, You will 
get a little information on your question but it is the kind of thing • ~: 
that no-la~anan will understand. I think about all we/can say ~swell, 
it is Just a. very high order Of~ explosion and whether lyou wantltoioall 
it detonation Or whatever you want to call itj it/does no tJm~ke an~ 
difference. The fact is we get something very hot and that s%arts things 
expanding, • That is really what it is. . 

QUESTION:~. • -: . . . .  . " . :  : . ~  . . . ~ . ,  :, . i : ~  ~ .  c . . .  . " " 
. .  . . . . . ~  . '  . .  " -  . .  . . ; . : . ' . ~  . . ~ .  

Was not the story of the railroad tracks due tO the extent of :this :" 
bomb? Apparently the damage was surface. Did the rate of fall have 
anythlmg to do with that? 

G~n~NERAL GROVES: : -. 

Not so far as I 2an tel!. 

QUESTION: 

Have we any information as to how long it would take other nations, 
for example, Russia, to duplicate this bomb, or is it permissible to give 
that information? • 

GESTURAL GROVES : 

Nobody has any information on Russia so far as I know; everybody has 
a lot of conversation. There are only about three--Conant, Bush and • 
Tblman, I think Dr. Conant would fall into that class--of the elder 
scientists. Dr. Conant agrees with me in general on the time and so does 
Dr. Bush. We do not say this is it, because we do not know; we say it 
may vary, but it varies in that order rather than getting down to the 
absurd order. If you read the papers, you can get a new rumor every day. 
The latest one, of course# came from the scientist in England. I am told 
he came from Northern Ireland and therefore does not necessarily fall in 
that classification; hels supposed to be with no apologies and therefore 
knows all about it. He has gotten his stories about the small baseball 
sized bomb that goes on some new principle of atomic energy, but he 
carrot tell anything more about it. That would be betraying confidence 
about it. 
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GE~2~AL ARMS TRONG: 

Tha~k~.ygu.,ve~y ~uchG~:G~#al~~!~/~gFes:%.. 'i am.n0t ~.stopplng this con ~ 
ference because of what yo~'~said:aBou~ peopie from Northern Ireland. I 
notice you did not inquire whether anybody here was from Northern Ireland 
although you were somewhat concerned about any Russians present. Gentle- 
men, i think you see exceedingly we!l...the ~oglc of the timing of the 
addresses here ..t-hi~s 'mornln~i~y General Groves an.&.~ Admiral Parsons. We ' 
di~ that .d~ellberatel~and :~e: Conside'red ~ i~ [a. found~.tiQn on ~hlch the 
work of. tlh%s., ~!as,s: should ~; bU~il~.. !I am sure •that :a~12~of you will 
agreeth.~t••these .profound.~,ii~t•e~st'~.'~talks•:•:by the two. spea~ers here 
who kno~.imore .ahcut:.thisL ~tb~iC: SituatiQn ..thaa anyone:, else. in the country-- 
I moan:~ a s:~ a ..whols~-haW given ;US something tothink about that:will de- 
cidedly..a£fect :what:. w~' d~-~he~ ~ in the course... General Groves and Admiral 
Parsons, .I w~an~ t.o~, expr~S~%~'z#ou the thanks 0£: 'the !nd~strial College. 
It has been-.a.mos~: i.lluml.h~tlh.g mbrnlng for usand I know a most.useful 
one. Thank.you~:v.ery~muoh:~ ~'. '~'" " ' " • : ~.. .... " ' ~. 

! 

(15 February. 1946--200) 
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