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GENERPL ?'icKINLEY: 

Gentlemen, today we are fortunata in welcoming an 
I say, an alumnus of this place in more ways than one. 

old friend and, shall 

Our speaker, General +4urand, is a Military Academy graduate and has had 
a rather unique service in the Ordnance Department; Then he entered the 
school system in rather a large way, He was an instruc,tor in the Army War 
College, and he taught from this very same rostrun. So he is actually no 
stranger to the place. 

Be also has graduated from, an illustrious list of schools: The Commdnri 
and General Staff School, the Army War College, and The Industrial C!olle!<e 
(when-it was The Army Industrial College). 

During the war General Aurand had many assignments. He is probably 
best knowr'as the progressive Commander of the Sixth Service Conwz~d. Now 
he has been called to the War Department General Staff to take over perhaps 
one of the most important assignments we have at i;his time, that rf 
Director 6f the Research and Development Rivision of the War Department 
General Staff. I think all of.‘you'know, from what the lecturers Who have 
been here have told you, how important that assignment is just at this time. 

General Aurand's subject is "Research and Develoamant in the Arm$'. 
I take great pleasure in presenting him to you. 

NAJOR GENERAL AURAVD: 

Thank you, General McKinley, ' 

I knoinr it is against all rule’s to'seac! speeches, but unfortunately I 
am over the barrel on classification. So I feel I had better read this i,n 
order that I not tell you things you should not know. : : 



__-__---_~-- 

It is always very refreshing to come to one of the senior I?rmed Forces 
c'olleg,es because the forum is open and free. What I have to say here does 
not have the blessing of the War er Navy Decartments, nor"does it Oxpress n,y 
,official views as a General Staff Dir.eotor of the War Department. Instead, 
I am utilizing the freedom of this forum to express my own ,views and 

,I opinions about certain aspects of the research and development prb’o’len which 
'faces the Armed Forces today. 

There is an.histor.ical analogy for the pesent national‘situation with 
re,spect to research and development. 'Trier to V!Jorld 'Nar I, there'was nothin!; 
of the nature 'of industrial mobilization planning with which we became 
familiar between World 'Wars I and II. The establishment cif 'thet Army 
Industrial College, the forefather of The Industrial College of the Armed 
Forces, ,is ample evidence of the fact that there was 'some.industrial mobili- 
zation planning between .the‘World Wars. The reason for this industrial. 
mobilization planning was the practical failure- of Ameri'can industry ta 
deliver supplies to-the battlefield, in time, during World War I. After that, 
there was a realization, accepted by'many industrialists in the country, that 

~:at least planning had to be dona in anticipation of a war in the future, even 
- 

though World iflar I was called the war to end all Wars.: 
+ 

T.here was also an appreciation of the shortening up of theltime factor in 
modern warfare on the oar-t of those who had ts get the factories ready for 
production of w&+-like items. L . 

Let us now consider the scientific iFrorld instead of the indistrial world. 
Application of science to the battlefield in 'World i&r I was'almost entirely- 
through the military denartmcnts, which attempted to take the scientific 
knowledge existing in the peace-time economy and‘make srilltary application 
by designing finished military articles. Just prior to World War II, the 
civi' -ian scientific and enginccrin., r world came to the a.id of the Armed Forces 
through the creation of two outstanding organizations--the Office of 
Scientific Research and Development nnd the nTationa1 Inventors 'Council. 
,Throu& these agencies, the scientist, the engineer, and the inventor gava 
what they had to .the creation of new items of milit-ary equipment throurhout 
Worlfl War II. However, it may be truthfully said that no new hesie 
scientific fact, discovered during the duration of World Tfar II, -zas ever 
translated into an item of squipmznt used' on the ba5tlofiold. 
Practically all of the equipment ivhich got i.nto battle -was based on 
scienti'fic knowledge available prior to the opening of 'Jiiorld War II, 
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'. The analogy, between the two seems plain: that which was the industrial 
e:xrjerience in VWld War I became the scientific ejrpsrience in World 7Qar II,‘ 
heither had been p,lanned,.for ailitary adaptation in time cf' Far, prior to the 
ontbreak,of,war. Neither >ro?ucdd the end itema used on'the battlefield : 
during the war in which they~wese.first generally utilized; and.both ga+e rise 
to an appreciation of the &hortening of the time available for their utill.zc- 
tim in case ahother'war camei It 1s necessary~not:to take 'science and en- 
gineering'throvgh the same process of" mobilileation planning.Shat industry went' 
through after World War I. It is aldo'necessary to gear industrial mobili- 
zation planning 'to the greeter spebd which.this scientific~aobilization will 
require when the next wan comes. This is one fundamental concept'tihich should 
be dondtantly in the minds of the studentsanii f&utty of the Industria,l ., 
Cadege.of the Armed Forcas -*the greater speed required dn the next indastkial 
mobilization. Is, . . . .,. I.. ,, ,- 

.,' There are a great many thbughtfui pebplo) g;lla watched the last war &in 
a bax~dsat~ whb at% begitinki4g tCl d~tibt 'th@ l&$stic'ability of the permane&. 
officer corps of the Armed 'Fl)rces+ :In drder.that there may be no mi.sunSer- 
standing+ let me give-this definition of logistics: "Logistics-is the utilii 
zation of available raw materiafs;man~facturing facilities; manpower, and 
transportation and communication systems thr.ough the oentral control of an 
individual for the execution of a single purpose*" The man who plans the 
combination of these things and utilizes them%@ achieve this purpose is an+ 
artist known as a 'logistician". 'The, sum of these things, either in being ir 
which can be attained, is known RS 'logistic potential". In a rather limited 
sense, war oan be‘defined tcday as the application of logistic potential by 
one natton tc, destroy the'w@r~making.logist:ic potential of an enemy. .I% is 
the"statesman, or.izational @olicy-maker, who determines when there shall.be 
Wai *an& ,%h$ our.enemies shall be,, ,Cansequently the statesman is superi& to 
the logidtie5an~in ournational set un,, Below the logistician come our Armed 
Forces and their leaders. These are the agencies which the Mgistician uses ' 
to apply the logistic $otential of our 'country tb the destruction of,our 
enemiesf. war-making lagistic~potential, 
called "strategy"; 

The metho? of, application may be 
and the actual application on tho battlefield, "tactics.." 

From the bottom up then in time of war, we have a ladder of artists: The 
tacticians, the strategists, the logisticians, and the statesmen or national 
policy-makers. I have a chart here.to illustrate the ladder(indicating): 
Tactician; Stfategist, Logistbian, Statesman. I will talk about what is on 
the rest of the chart later, . 

r 

-3- . 



LJnder this concept, where do the scientist and the engineer fPt in the 
picture? -It seems to me that there is no place for them in the. ladder. 
They are advisers to all four of these artists. Scientists and engineers 
flsw in the plane with the atomic bomb, and with the first radar bomb sights. 
They were at the front when the proximity fuse was first used. They assisted 
in the-instruction of the utilization of new weapons on a front-line Fasis. 

,In this war, they proved themseliTes indeed the advi'sei.s',to.the..'e$r;;tir:ians. 
.',, '.' .', 

. To an even greater degree they were advisers to the; Jbint Chiefs &Staff', 
or. the strategists in our:ladder. &?any a scientific or enginesring,', 
spedialist' tias heard by the three officers who formed our;Joint Chiefs,of' 
St!aff, during Xcrid War II. Their influence on 'strategic plnnning ban not be 
-measured because it ~~s.:fi~~~~ed:.thrQl~gh~the minds..of the Chiefs of St,af.f',' 

: but we know that there was's~ch;an,~influoncg and that the magnitude was 
aTpreci&le." 

. . . I 
" .I : 

The influence sf the'scientists and engineers on the logistician is too 
well-known in this college to, make it necessary to give examples. JYost sf the 

~fndastrial plant of'the country is' a result of their thinking. <Our.'trans- 
por,tation and communication systems, -- methods of discovering,and ut:iLizing 
raw materials ,-iare all products of the advice and, skill of the scientist and 

~cngineor. 

(tq 
V-As ;tie., know- from the ,dtory. of ,thc atomic bomb, the scientis-t was' the adviser 

the.nat,ional palioy-maker and'statesxnan. L 
scieFtistf and,,.,the,,engineer in this: ladder. 

It is iqossibla then to'put the 
Science and engineering.mu,st .. 

pe'rv;ade ,all of'the 'art‘s on. the, Ladder. :; ' ' ,.., 
“U i ,. : /.I / _ >. _ :' .A I \a " .' >a /. 

! . So, far, I hake,,, p&sun-&d 'to' you t,wo oonce$ts!: " Firs+,, t.h& cmust -be : ";* 5' 
s.ci.entific mqbyiil5za'ti'dn for the ,next .<a;, 

:, ,mobi.l.i&tion; 
j,ks$as.ther& must,be industr;%nl. : 

.and,these mobiiizations must be speedy.' Seoond, in %he next::' 
war.we.may,e,xpect',t~e sc$entist and engineer fo"sit at the right-hand of the 

,:t&ctician'9 :the'strn~egist,,'tSl~ ,logistician, and, the.sta.'sesman:',.Let us:now ' 
c.chsi,&- t&e posi'tion of the Armed Forces 
world 

in the scientific and,:engineering 
, .and 'the 'role they must play in this mobilization. 

there, are,@ this country, 
At the present time, 

on the Presidential or. statesman. level, the,-: . . 
following scienti'f'ic.organizations: _%',' 1 : .i ', ., : 

' 
-_ . . L . : The Atomic Energv Commission i,: 

<: 
U” 

., 
> , 

: 6 .t 
_I,,, ’ 

II >* I" 
" 1": ,- : 

,The.Natio&l Wcad~ny'.&Sciences . ," 
' ,, I 

:, :. .a . ., .I ii: . _ . , ; 
. ," ,'.,I: ~ The,~ationaEjMvisory.Co;rslitt~e for'Aeronautics"" ' '. 
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-9 !i'he Office of Scientific Research and Development is, ,of course, still 
.,: .on the books; although it is taking .on MO new projects and will soon pass " 

but of the picture. Actually, this war-time agency of science coordinated : 
all. scientifio activititis, We need a permanent peace-time agenc.y for this .I 

purpose. Legislation for such an agency has been proposed in Congress and” 
it has been termed the "National Soienoe Foundation". Just how this legisla- 

.tion will turn out at the next session of Congress.osn not be predicted, hut 
it'can be hoped thatthe National Science"Foundation will become the senitir. '-" 
scientific organization on the statesman level in this country, and that the ," ' 
other scienti,fic agencies which 3 have enumerated on this level will sbmehow 
be attached to, or be subordinate to the Mational Science Foundatiion, 

In the industrial mobilization field there is need'for a correspkktding ',' 
. national agency. This agency is provided for., to some degree" in the present' 

Unification Eill, S-2044, by the orcation af a "Council of Common Defense." "-. 
It, is my personal belief that this counoil will.not be complete, however, 
unless the head of the National*Science Foundation, whatever he may be called, 
becomes a member. , i 

The logistician not being recognized in government organization, it is \' 
necessary to utilize the cabinet level tc determine what scientific organiza- t 
tions within the government ars available te the logistician. Among these 
organizations are: 

.,- -, 

The Agricultural Research Administration 

The .Btireau of Standards 

The National' Inventors Council 

" 
The Office of Technical Services 

The Weather Bureau 

The Bureau ef Mines 

and, strangely enough in the Department of Labor, 

., The National Roster of, Scientific and Specialized Personnel. 

In addition there has just besn created by the Secretaries of War and 
Navy, the Joint Research and Development Board. In case of unification 
under S-2044, ,this Board will undoubtedly give way to the research agency 
ef the Department of Common Defense which will be headed by a civilian 
direct&. 
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'This research agency is charged not only with 'c?e coordination of 
acientifio research and devslopment activities in the Dep,art.%ent.of .Com~~on 
Defense, but, .also With the coordination of such activities w$th'those~of 
other Government agencies and with those of privzte industry, individ.LcIs, 
laborat,orie's.; and educational institutions. It‘will be doing the. job that 
the Joint:Researqh andDevelopment Roard, as an interim agency, is att,empting 
to db. 

.> For $&.oses of comparison, it is interesting to point out that while 
.&?Q44 provides for'an agency in the Department of- Common Pefensc for the 
cobrdinatign of.scientific re-search and development, it sets UD an independent 
logistics agency on the cahiret level to be known as the National Securl-by" 
Beso&ces,Board. Here is the home of the logistician. ft would be much 
better if the'title of this agency were "The National Resources Board" and 
that its peac,e+ime activities would.merely be expanded in the,event of wsr. 
This would ,speed up considerably the creation of the implements of warfare 
from the logistics potential of our country. 

On t+"ievel of the strategist, or the Joint Chiefs of Staff, scientific 
and engineering advice 5.s obtainsd from the staff agencies oi‘ the War and ' 
NamJ Departments. In the 'Wr Department this agency is orfme.ril;y the 
Research and Develo$ment Division ,of the War Department General Staff, of 
which I am SO fortunate as to be the:Director, In the Riavy Department there 
seems to be three staff advisors-? 

The Director,'Office of Naval Research 

The Deputy Chief of Kaval Ops+ratio,ns fer Soccia.1 
YVeopdna, and 
The Chairman of the New DeveloDment'Board. 

I. I 
Due to organizational differences in the Army u?d NAY--, dire\ct collnbor- 

ation between the Army 'and Na97 staff agencios'on the Chief 0f Staff level 
is difficult, Let me tell you, that is why the Joint Research and Develoo- 
ment Board is an agency oY' the Secretaries 3f Xar and Nax~ and not an agency 
o$ the Joint Chiefs of Staff. Most of this coordination and ,Fooperation is 
done either by p assing the pro3lems down te the operati& ngetioies and 
bureaus, or up to the Joint Research and Development Board., .This does net 
mean that all of the indiwi.dtio.ls concerned are any%hin< but most cooaerativc 
and most desirous of obtaining the maxinium coordination,. or that scientific 
knowledge has to be bought more than once by the Armed $orces'. This cc- 
operation actually occurs to a far greater sxten t than ar,y of you realize. 

.' .' _' 
";..'I > q i .' : 

I. . 
. 

,. ‘: 
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The tactician is represented in our present organization by the command 
leve 1,. In the Army this command level is divided into using and developing 
agencies, The 'Army Ground Farces, the Army Air Fsrces; and the Tachni.cr;l 
Services are all using agencies and all, except the Army Ground FOXES, are 
developing agencies. It is between these agencies and the Ntival orgsniza- . 
tions performing similar work that the greatest amount of coordination and 
cooRerntion takes place in scientific research and development fer the Armed 
ForGes, ' Na orders that c,an be issued;- - no laws that can be p,assed,-- can 
secure this coordination and cooperation without the wil.lingness t6 cooperate 
if the scientists and engineers on this level; employed by the War and Navy 
Departments., whether in uniform r)r in civilian clothes. 

i . 

In our concept sf,the necessity fir 'speedy scientific msbil'izntion; and 
. 

thi scientist and cngineer.sitting rit the elbow of the tactician, the strate- 
gist, the logistician and the statesman, we now have a picture of where..the" 
Armed Forces fit into the scientific organization. Organizationwise they are 
on the bottom rungs of the scientific ladder, They have to do more with the 
a$plico.tion of scientific knowledge to military uses than with.new.discovsries 
in the field of pure science. But to carry out their scientific and engineer- j 
ing functions properly, the Armed Fer‘ces must obtain information not only of 
all'the scientific progress of our own nEit,.$o,ns_ b.ut,,of the progress of science 
in other nations, both fri,endly_'~~~l'o~~~-5P-~~~:~ %&tainly we must stay at 
least even with the scientific advances of those nations with whom we may en- 
gage in conflict in the future. We are vitally involved theh,in providing 
methods for obtaining the scientific information available at home and abroad. 
Let us examine these methods. 

Fer information from abroad, we must be almost entirely dependent upon 
the intelligence agencies of the Wnr and Navy Departments and the Central 
Intelligence Agency. Scientific information is much mope difficult to gather 
abroad than is information,concerning the lsgistics potential of the country- 
Yet there is a certain Free&!asonry of science which makes certain scientific 

' discoveries internationally known without any effort on the part of intollige- 
we sgenoies. In spite of this'; as a practical matter, every effort mist be 
made to equip these intelligence agencies with a few scientists who know what 
a scientific discovery looks like; and what eventual meaning it may have in 
the creation of logistics potential or military equipment. 

The problem of gathering soientific information at home would .be much 
simplified by the creation of a National Science Foundation. Until such time, 
the Joint Research and Development Board must bo‘of considerable assistance 
in this activity. Bath the War and Navy‘Departnents are engaged in three 
projects for the gathering of this information. 

. . 

-7- 

,. 1 “ ": ;:' "1 'V : i .i: :I i. !y , _ ,_ . . . . \', ,.- -r__ .I 

*a_____IU(new-m-."-----=.--=- _I__"~~_.~~~~-~_,~.l~~ ~~~~~-~~~~~ o"-.--- --s."s- - .--m*.*xxII- .r 



-I%&9iaw I rtiulv I LV 

, 

First, each is emoloyingg insofar as budgetary and Civil Service limitations 
%-ill permit, the best possible scientific specialists in various fields, for 

.the purpose of evaluating' scientific information gathered at home and abroad 
and suggesting military application thereof, Through these scientists, contact 
is.maintained'&ith the various national scientifia organizations. But., 
believe it ,pr not, the' War bepartment is 1imited.b~ law in the amount of ,funds 
it may~use' for sending this psrsonnel'to.scienti~~c.meatiqgs where most of 
this interchange of information takes place, 

The second progect for ,gathering scientific information at hs,ms is.by .' 
making contrqcts fer seientifio research with educational institutions, 
foundations, and industrial laboratories, By and large, these bontracts ar+e. 

'simed at obtaining the,'scrvices'of pertain o@standing soiontists.in the 
.e-m&ploy l f these agencies. dnder the War Powers Act, the War Department is 
still Able to make these contracts by ne,goti,ationsr Rut v&en the War Powers 
if the President terminate, it will have to .go,into.the open market and 
obtain bids befare making this type of ,contract. It is imperative ,that we 
must obtain legislation at the next Cdn&ress which will permit us to make 
research contr,acts by negotiation wi+;ho,ut doing so through the prRcurement 
agencies ef the 'War' Department. .-The Navy has this le@slation already, Ii 
wish tp call the-attention of the stude.nts of the, Industrial Cnllege of the 
Armed Forces to the necessity o$' not mixing research and development:conti-acts 
wit% procurement contracts. Zowevcr, the War Department is new gathering 
basic scientific information and'doing‘a great deal of its depelopmental 
engineering through.the means of'resear&h and, development contracts, and is 
thus,obtaining.the'kno$-how of‘thk scientific ,laboratcries of the country and 
the knowledge which is possessed by their scientists and engineers. j 

. . . \ 
The third project utilized by-the Army and Navy fc.r gathering scientific 

and engineering information at home is the advisory committee or pane$, The 
'War Department i,s at the present time engaged in setting up a scientific : 
advisory panel to'the Secretary of i%r. The names of the members of this 
panel will be ,available to you shortly, if they have not ,be.en made avsilahla 
312-'ed.v. This panel is actually headed bp one of -c.he t,wod.e~~ty dcrectors of. 

i the 'Researsh and Dei~elopment Division of the Yfar Department Genaral.Staff~, 
Both the Seor%ary'of War and the Chief.sf Staff h,:jve directed that one of 
these deputies be an outstanding c.ivilian, vreli-jmmn in the scientific and 
engineering world. I hati the pleasure Tt this tine to announce' that Dr. 
Marvin, who is President.of George Viashington University, has just acc&ptdd 
the job of Deputy Director of Research and Development for the War Depcrt- 
ment . He will be in that position on, a partctime basis. 

I. 

x. 
. . _, 

-%- 
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This deputy nominates menbars to the panel and presents problems ts"them for 

-~solution.,~ It.is n6t the idea l f the War Department that these panel members 
will ever meat as 91 body in Washington; or that specific panels or ocmmi- 
tt&sj created for specific problems, will ever so meet., In general the 
yfar Department will bring specific problems to the panel members, Rut it' 
does ask each panel member at a.11 times ts be a scientific and enginearing 
information gathering committee of ene; and t@ suggest to the Var Denartment 
ideas of military application &' the scientiFlc and on@.neering knowledge in 
his..oognizance. 

, 

This completes so much of thcpicture as time permits me to give you, of 
the place @f t&e Armed Fnrces in the scientific and engineering world; and 
their organization and methods for employing the scientiCic and enginearing 
knowledge, not only nf our own country, ,but of all others, to the end of 
obtaining the most modern military equipment in the world. To secure the 
speedy mobilization of the scientist, we are still without the top orgsnizat- 
ion--The National Science Found,?tion--which we hooe Ccngress will soon create. 
We have set us an interim ..agency between the War and Navy Departments, 
known as the Joint Res earth and Development Eoard, about which we hope t* 
mobilize all'of "the Presidential level and cabinet level scientific orear&i.z-‘ 
ations formerly coordinated by the Office of Scientific. Researc'h and Develop- 
mnt. In ad!!ition., the W&r and navy Departments will undoubtedly use their 

, scientific advisory panels and committees as a basis not only for securing 
information, but alse for speedy mobilization of science when that becomes 
necessar,y, In the meantime, the hrmed Forses are working.diligently.t* 
capitalize upon the great advance in scientific knowledge made during M-Id 
War II ; and ta add new basic scientific information. With thins scientific 

* information available to apply, it will 0xa possibfo to develop military eqnip- 
ment which,-Nil1 maintain oar Dosition in the forefront of all other nations.. 
It is up to the Industrial College o f the Armed Ferces to determine.that this 
new eouinment can be produced in required quantities and on time; 

. . *I. 
GENERAL McKI!JLEY: 1. 

The meeting is now open for questions, .3 

A ST'UDEnTT: i 

In the field of guided missiles, I understand there are four develop- 
ment agencies, that is, two for the Ngvy and two for the Army, in the \ 

category of guided missiles, suc.h as Air/Air and Ground/Ground. I under- 
stand any of these development agencies can undertak,e development of any 
one of. these projects. For example, Army Air,* should they decide tc do so, 
could und,crtake Grulnd/Ground. Am I correct on that assumption? 



MAJ3R G%EU& X<%AXD : 
I don& know what the situation is in the Navy. But.iq~,the .Army,$here is 

a direotive knowr-as the McNarney'Let5er cc‘f'O&tober 1944, which is su~pessd 
ta divide the development between ,AAF and'*ASF, the ASFnot now b'eing in the 
picture. -Krestntement of that,$olicy has been r.eq\ueste,d, Thqt is n;iT under .- il. . . 
consideration in my office. *. 

/ . . (r 
I ,believe that at the time tsat directive was written it was enti.relg 

suitable as a meBns~ef empl'eying the best oessihle‘ 
in the solution.rf the problem of guidedm~ssiles. 

know-how within th$> Army 
But developments, have ilow 

gctt'en so far sling that there is a di,stinct overlapping; tihether it is Wealthy 
.or not I am trying tq determine. however, the basis fer the initiation of 
research and develspment.projects on guided missiles is still the XcNarney 
Letter of October 1344. I think you are all familiar with thsl'kact that the 
primary basis for the division --and I think that is,also true in the Na:v-- is 
whether or not it requires acy,sustenance fro..- & surfaces as distinguished from 
momentum. . . 

. 
A STVDENT: 

,. . 
,. T~ould you comment on ,the way in which you define the scope ef a contract 

I far research, particularly if it pertains to basic researoh. How far do you 
usually ask themto go in making up sunh a contract? 

r 
MAJOR GE!WRAL AVRUD: *. 7 

,.&' course the contrac+ ,-making is in the hands of the developing agencies, 
t&g Army Air Forces and tho @her tcchnicnl agonciss. I de net tell thcso 
agencies how to do the.job. But there are certnin things th%!t weask that they; 
do and they qui-cc generally follow them. 

.' First qf all, for pure research conixaots weask fer a report as ts the end 
result, something -which-the Com~troll& will'net admit is a material thing.< 
Consequently; the procurement co,ntract is k>lrnost imnossible to give fear that 
purpcso. In order t@ got- any research under a Com~troller's.ruling we WOUP 
have an item as the end'& the contrf;ct; things which we dd net 'want. 

In the secand,place, in pure research there is'very 'little need for 
security. V&2 can le~lve a.11 of the security espects out of the contract by 
simply swyinc that if anything turns up which,'to our contractors, looks like 
it should be classified, will they please came ta, the Contracting Officer and 
ask for a classification 0f it. - 
I 

That is hem the-pure research contract differs either from a deve1irPpmen.t 
or' a procurement contraCt, 
definit2ly classified. 

both qf ,which usually have 2nd items %nd ar:% 
, 

/-. .+w *. 
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Dres that answer yeur question? 

A'S'TUDENT; 
Yes, sir. Thank'yau. 1 

A STLDENT: 
After the scientific information has been collected, recorded, classified, 

and evaluated, what mechanism exista far the disseminaticn 04Pthat information 
through the various-levels and Service branches? . 

~' 
1ilJOR GENERAL AURAND: ‘ 

There is in r$ office, and alse in Admiral Bewen's office an inf.,rmntion '- 
.' branch charged with that dissemination. Within the Tar Department tie do that 

in tw* -ways: First of all, we have about a dozen scientists-rAdmira,l'Biwen 
has a good many mere--who laok the thing ever and determine what branches might 
be interested. If the thing is highly classifiad we usually distribute it only 
to these branuhes and we. ds it by personal contact. If the matter is of 
gener'al interest we both have publications in which this is put and distributed 
t@ the agencies, In the flar.Department it is a magazine called "Development". 

A STUDENT: _. .:i . . , .: i : :- >- I ;I 
You mentioned at the end W-your t'aIkY%at%~ the production of new ' 

. '."-.., I "_L. '. I. :. 

devices there will often be a need for new materials and hroducts, tar for 
greatly increased use nf existing materials and products,which requires ad- 
ditional production facilities, I suppose that very often in the laboratory 
they have knowledge of those new materials and products but the production is 
handled by a different organization. mat is the insurance that the pro- 
duction people,will kmw about those *new requirements? 

?v??JOR GE,N!XRkL AURAND: 

'There are two ways that it is done now: One *is by the development 
contract which is given to the ultimate producer and which is, in a sense, an 
educational order; as, for instance, in the case of the Army Air Fhtces when 
they are Ftting out their new model planes. They contract far a @.ane, of ' 
certain ch'aracteristics, with a manufacturer whe may have ta gd out:and hire 
his s'cience and engineering,. He may net have it in his outfit, But the can- 
'tract& who will undoubtedly make the finished product makes the devdlopment- 
or pilpt item and thereby becomes Omgnizant ef all the nelw miitsriale and what". 
not that @es intv the thing, .I. 

The other ,is the methsd af develepment within the establishment of the 
Army or Navy, like your Kaval.Gun Factory er an Arsenal, %r one of General 
Yfaitt's p.lants at Edgewood-. There, the know-how becomes available te the '. 
Military and is put out t(, industry in this industrial mobilizat?on planning 
which you are studying here, 

*11- 
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Those are the two general weys, T,'I:-,:,i ,i,r.: ., . .:_, e',. '!, .* : a: 

COLOHEL KOCH: 
r:: 

'&at procedure or mechanism exists for coordin-z&Xon~in the-devc.gopment 
that is research and development --of new ,weaoons or new munitions of,wrr? 
Then, too, who has centralized control over them, 

". ,."), ,_.,- 

* &JR: &jj&i&&J$ ,. 1' 1,;. 
. :,, 

on new weapons? I., 
', 

A: : ." .:: : 
., 

', : ! ,. _,, .,.. 
You mean as Sstween the Army and IJs.vyl 

CoLomL KOCE: * .-.. 
'T.h&‘ 'is betweq'the Ar$r,and r\j&vy aniii',:%ls8.:between ihe Technicsi Services 

. 
of tXe Army '&B"'.Burc.aus'~ of the :T?avy. . . . '. '0. 

> ,, ,*., *' . . ,',.1..',* ', 1 . . 1 

mUJO,R CEXE3P.L AL&.AKD“ ,. 't ',' : '!. :: 
. . ‘1s ,'I. .,, 

.:,. ,. * 1 7 
,$t:hin the Army the ,Rssesroh ‘and Developmenti Division of'the Gen.&r4. " 

Staff .his rthe authority "to 'initiate, 'allocate, coor.%nste, siqervise, sr.d in- 
.sure the progress of"-- J know what has been my own di$ectiv~; that is wha'?it 

says. There is .ample power j.n the ofcice to da all the coordinating that. is 
needed. 

However,. you ca.2not coordinate without information.. iklTv, I.. don.' T !moy 
whetb$r ,I:- should tc'll you abo'tit all the""Bkeletons in ,t9e closet, 
would rather say -this off the r'i;corh., if I may. 

3r not, so,,I 
. . 

.,, .,'I 3 .' 
Kow I.would like to. explain somEthing th?+ Gener;<i XcKin1e.i asked me AU 

a.boldt . . . :'_ 

We are h-,virig a v&-jr 'difficult tine in adapting'the present baundr-ries 
hetween‘technical agencies to new sciences, This Lvided missile thing is just 
one more 0uCcropping. You will find duplication almost all the way alon& the 
line. Physics and metallurgy and. the various forms .of ' engineering are .no 
longer the property 'of'n single agency.', 

. ,L 
1% find that .almost everything 5s I 

hyphenated no%:,: bio-chemists; bio-physicists; ghysig-chemists, And so on,* 
.: . , . 

. . I 
This job dfi coordinnt5ng is one sweet job and very difficult to do with 

agencies which&?%' fixed bbu$daries. 
be-a think cf'.next tieek. or next month: 

So'this coord.ination is not going tn 
. Colonel Ii&vard knows we tried. ttl! clo,se 

out China in ten ieeks and als@ Egypt in te.n ,we+ks. V$ c'am here :to ge& -the,. 
job of cobrdihation:stra~~hton~d 'o& in 't&weeks also, but ,I have:gut ‘it off 
new for one ye4.r. If I have any semblance of or&r in Bne year, I will be 
h%?m veil, so much fcDr pithfngthe Arw. r, t, 

. , ., .-,~ ,282 L 
,. 

'lTg+W '&-~.~.&+J&~~ $5 i 
.r *. .‘ ';' 

this Join?,Ressnrch and Depelopmen 
on the' loWl'~f the, +&'$ecret~~;(i~s and has::'. 

t: p&$-d 'vms Set' up 
a:charteg whiah all the' la$$ers' 

iti the EW and 8a~j~'Depa.rtmelit's said'the‘ Secretnrie's.:oould not'give; . 
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that they were abrogating their legal authority. 

* Sd far, that board has met but twice and has had only orgari:zational 
meetings. No questions of coordination have been 'submitted te it, As I 
mentioned in my talk, it was taken out of the Joint Chiefs of Staff level and 
put on the Secretarial level because the coordination on the Joint Chiefs. of 
Staff level proved insufficient due to the fact that there were no mechanisms 

' in the Army l r Navy which could coordinate with each other due to internal 
differances in organization of the departments. Se it had to be pzt on the 
Secretarial.level snd,that is where it is. 

The Board now consists of'?r. Kenny? the Assistant Secretary of Navy, 
and Admiral Ramsey, as Xavy members; Generals Spaatz and Devers as..Arpy 
mem3ers; and Dr. Vannevar Bush is the Chairman. The Board is going to have' 
approximately twenty committees which are now in the process of formalization; 
atomia energy, guided missiles, elcotronics, medical sciences--you can go on 
forever, I haven't the list hero, but they cover practically all of the things 

, in which there is any common interest Army~Navywise. 

That Board is also charged with d6ing what this National Science 
Fo?xmdntion will do, namely, coordinating with other governmental research and, 

development agencies and also the outside scientific world. Just as an 
example, we are nowstudying whether or nat the Wreau of Standards should put 
in one of these electronic mathematical calculators, an.5 whether the Tar and 
Navy Departments shoilld contribute from their appropriations to its nstablish- 
ment. Things of that kind all 60 through the secretarintiof the Board !vhich 
does .the real operating part of it. The Board.itseIf is judicial. 

Sorry to take so leng, but I thought I would explainit. 

GEMZRAL MCKINLEY: 

That is very enlightening, 

A ST-JDETfT. i ** 

Do you,)believe that our present organization will insure that the impact 
of new developments is felt by the strategic and tactical planners wi%%out‘the 
time-lag that we have experienced in the .pas,t? 

WLJOR GEBERAL, AY&?.TQ: 

That is one of,the missions --and 
Research and.DcveLopment Division,' T 

I think the most important--of the 
I ar Department General Staff, namely, to 

get to, what is now, Plans and Operations, what that impact will be; also to 
get the scientists down the line to,teaoh the peoplo how to use the new stuff. 

- - I da not know haw efficacious it would bs. 
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Ke have had only a few things which we have turned ever to Plans and 
Oeerations, so far. You might be interested to know that one is our atomic- 
energy oourse. Right now, this morning, the instructors in the Service 
Schocls 'that .are to teach it are going to school at 2'ort Relvoir. So that 
we are tryitig to .eet t‘nis inf'ormation down to the fellow who is Going to do 
the actual fip;hting. Eut, so far, I tiould not say we have had smooth 
sledding. It is a thing which has to be built on the basis of rnlxtual coh- 
fidence. , 

L ,,, 

A STVDENT: . 
1 .>; 

There is some puestion in my mind as ta just where the Oak RiQe 
. laboratory and associated appnciss fit into tho Amy organization or, for 
t&t matter, where they fit &&a t:h& so-called ladder level that you have 
Qver there (indicating chmt). 

_ NAJOR CXEXRL A?JRiU!E: 
. 

You man where they-- 

A STTmE$J'P: " 
. . 

Khere'they fit ,into the er?nnizetion. Can you fiti.an exola-atioa er 
give us ,some information on that? 

0 
NAJQR GEKEXAL AYRANJ2: 

. . 
First of all, the Manhattan District is an Arrriy organization, to which 

the Bavy has contributed greatly. Rut it is ur;dor qhe Secretary of Xar. The 
Army does carry the funds for it in the 3&r De';?artment Rudpt. That is 
about the only 'way you cm trace my o-wrgirshi;?. 

As all c,f you know, the Atomic Energy- Comission hs:s been legislated 
for and aweits .the ap?ol.r-.tn:ent of co~r5iissioxrs by the ‘President, and 
Xar?hntta~n District will Se no more, so f't:r as E know, when the Atami.c Energy 
Corcraission takes over, Th,n.t ,Atoni.c,Enor;~g Cqmission, ds I und5rs-tan? it, 
Will b:; a Prc?siden.tislll=i?el comission. It is S(D lecislet-d in G2y ~~vel~t. 

' 

LIEU'r COL02.q; TILLJiF I?. C$$&I,ESS (!3rttish infa.ficry) : . . . -. 

In Enp;land, before %orld War 11, we found that although rcsearch'and 
dev.el,opme~t was going on,, and blueprints and plans had heen drarvr! up, they 
never, in fact , wer,t i&o. production. 
I$$ when the war started, 

The net result was we had no eq:+i.p- 

, 
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Can yc+,say whether%.&y~~g$&&& .&$get date has.been fixed in the 
States by which time you will have all the ldtost equipment actually in the 
hands of the fighting forces'? 

, 
X4JOR GEXZRAL fX??kYD: 

Well, I can answer that in two ways: First of all,'% never get 
enough money to do that in time ef peace* So we do not hbps to have in the 
hands of our:*troops ,camplete equipment of the newest types, I think that is ' 
out of the qusstion. 

In the second place, we are not now engaged in very much work on the 
improvement of existing tvypes of oquipmnt. As I mentioned in my talk;*+ 
have suoh aLterrific backlog of scientific information vlhich we have not 
proceeded to mine at all--I mix my metaphors-- in the way of making military 
applica.tion of it,! that we wotil'd'be foolish to start fixing up in a little * 
better fhshion the..gadgets we fought World War II with. 

Se it looks to me as though it would be five years a+, the darliest 
before any cnnsiderabl* quantity l f new equipment reached the troC-ps. Now, 
3i.n ganeral, that time .is divided into, we will‘sny.,'a year or se 'in getting 
the thing from the scientific tr' the developmental phase, from the research 
to the developmental phase;janother year, or so in getzing drswings,'and * ' 
then two years in buildinfg enough eq,uipnent te issue it, . 

A STVDENT: .: 
:. . n: 

What training of officers will.,~,esearc# and Develepment encourage in 
order to have-these affi~~~:1~;i-t~~~i.pla~.:~inlthe coordination of scientific ' 

', 

research and dcvelonment and to speak intelligently with the Scientists in' 
their own language? 

YIAJOR GEX'EROL UJRfiRD: 

We have at present a definite career program in the hands of G-I for 
<he selection ef these people; and in the hands of' G-3 Tar the kinds of 
training that we will give them. 

,' 

In addition to that, there is a branch in my o!'ficc that sees tc The 
carrying out ef the techniaal Craining, Thc.t is more than an officer- 
training affair.. We do it for our own War Department scientists and we alsO 
de those things with regard to enlisted ken. There is a special technical. , 
roster which is maintained I.'believe at Fort Relvojr now which looks after 
the technically-trained enlistec? men, 

,,. 
.,. '/' 

,“ . '1 . 
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'!So that we %ry:%~ cover.that training field .p~,e%ty thoroughly. I 
believe at the*momont it'is as well covered, us an~xhing -we are doing. 

: 
A .ST';n)EI\TT~' <I . . . 

You commented to some extent on the dissimilarity between Army and 
,fiavy: nrgnniza~&ons for research. Tfould yqu go into a li-t;tle more d3t.ail 
about ths;bas;c diffeqences between you< office and Admiral Botien's sffice? 
For",insiIance, he .is thesole co&r&us1 agency, I.befieve; now far the ILTavy, 
Is your office‘ also the sole .chntractual agency fnr, say,,"fundamental 
research? 

WiJ& GE&AL ADRAUD: 
t 

! :. 
'h. ,.e 

., :. x0. My.office has no"contractua1 responsibility at all. idmir%l 
Bowcinl.s office, in Wavsl Re,search, is supy'3sed't~ contract fCr all pure r-?- 
search work required by the various bur+=us in the Navy. 
difficult, in my &in-ion, 

.It .is a little bit 
to define what is a research problem and what is a 

development problem. I think the Navy.is going to have a little trouble 
dec;diqg what belongsto Admiral Bowenlacd what does not., The dy way they 
can passibly,solve th& pro'slem, in my opiniod, 
they call "0,+X". 

is to make .Admiral Rowen what 
.I% they ;vill d; thst,,:I heliebe it will work' :': Rut with 

bath Rlandy and:'@ight in the front.pjcture, 
difficulty9 '1 

they are going to havo,some 

At the present time, as you know --at least:as I understand it-&o-06 
has'a4Q atomic energy.and guided missiles under its cogniznncc, but Ahmir:~l 
Bowen ia putting opt the research contracts on.atom&g research nonetheless. 
So, I do net think tha$,the picture is as olaar ik the Navy Department as 
it is in the Army. I think we have a much better ptcturc where we,,cut the 
top off snd say, "You don't do any work; you just do the watching";,, 

A STUDEWT: 

I, *’ “:, Wo~ld,~you discuss what is being drne perswx~el-yl,se te insure that we 
have: l per,atars available for a.11 the 
for use in the next war? 

ma,gni.ficent equipmeq$ f;hat is planned 

MAJ3R GE?TERAL.fiURdXD: 
. 

I.ass&e you 
This morning I just 

th%t that. is u'probl~m you will ha-es t.*co,nsider‘.'here. 
wrote the,talk which 1,:will give to.th& Army 0r;lnance 

Assdciation--they have, invite$ me te speak-en their panel--and on%"c,f the 
points 1 emphasized in tha t talk was that there will 5s greater competition 
between the Armed Fcrces and Indust$y than ever before, Par people who have 
some technical skill and adaptability. 
you te consider here in this College. 

I think that is' a good problem for 
‘I cmnot answer it fcr you. 

.RESTRlCTELi 
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A STUDENT: 

mat future plan does the Army have in the way of rbtaining money&to 
make these research and develdp'ment contracts? In the final analysis, ef 
.course,"‘they lead to an invention and, in many cases, those inventions zhkve 
desirable and very highly-cemmercial value. For instance, take a situation y 
where you would hire the RCA or Westinghouse to develop those things. They 
oan say that the development w+uld be cpmmercially very valuable. They.cati"' 
sky, "No. We will not develop it". Now what inducement have you got, or 

' what money oan you get, to meet such a situation? 

MAJOR GENERLL AHRAND; L 

First, on the side of the patent business. The Secretary of: War has 
ceme out very definitely on the side rfthe industrialists; that WRS used in 
connection with his defense of the Act .creating the National Science 
Foundation. Of course, that is gospel so fir as I am concerned. There are 
a great many people, particularly in the Department of Commerce--although 
that may not be the case now --who want all the natents publicly owned. So 
that that difference of opinion%11 have to be.settled‘u:, on the Hill. '. 

Now as te the money sid-e of this, there are several proposals in the 
bill which was being censidered during the Budget Advisory Committee 
hearings for the Fiscal Year 1948 appropriations. Just what will come out 
of that, I do not know. I have asked them to gc to the Bureau if the Budget 
and the Congress and tell them that the War Department needs #SOO,OOti, 000 
a year fer the next five years for research and develepment. That does not 
include the Manhattan District and it dces not include facilities, such as 
proving-ground facilities +r laboratories. I, personally, do net think you ' 
can get it, but it is a target to shoot at any way. 

GENERAL MCKINLEY: 
..r 

May Iask you a question in connection with your answer? This $600, 
006,000 would be a no-year appropriation under your oontrsl? '. 

MAJOR GENERAL XURAND: 
,. 

No. It v&l1 be appropriated outright tq the'&ief of Staff, 

GENERAL MoKINLEY: 

That's thesnme thing. 
. 

UIAJOR GENEBBL A?,XUN3: 

But we want a commitment thr,t we will get it every year frqm'he,re on. 
It is redlly a gentleman's agreement with the Director of the Bureau of the 
Budget and the .Csmmittee on the Hill. 

-17- 
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GEJXZR~:L MCKINLEY: 

V/hen 1 say "no-year" I mean it is good for an extended pariod of years, 
Or de you mean just annAa appropriations of so much? 

XAJBR GEM3l?AL AURMD: 

I mean the latter. Of col,irse they are re:?lly gcod if you put them ts 
work .for three yenrs* 

GE?%'RAL MCKINLEY: , 

If you obligate them. 

The next question is this: 'Nnuld that money be delef;azed down tc the 
Technical Services, er would th:, contract be made at the hi,:her level? 

MAJOR GENERAL AURA~?ZD: 

By the Technical Services entirely, 

GENXRAL MCKINLEY: 

But the fv.nd would be a central fund, would it not? 

MAJOR GE!?ERAL XJRANQ: 

The fund would be a central fund; yes. 

GEmRAL WC KI i?! LZY : 

And it would nrt be'inc.orporated in the appropriations ef the several 
,Technical Services, 

XAJOR GEm.bL BSIRA2-D t 
/ 

That is right. In other words, -Arhat you have now is flexibility 
within the Service, between procurement, research and dcvclonment, and a 
numtier of other things, This a&her proposal would give you complete flexibility 
in research and develonment among all the Services. 

G@!ERAL VcKINLEY: ,I 

That is what I mean, across the board.. 

IKAiJOR GEN~RLL ./'CXU.N~: 

Instead of vertically. Yihether that is gobd or bad remins to be 
seen. At least the proposal is up, any way. There has been no decision on 
the matter. 

-18- 
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.&*fl 1 will'tell you $ke kinds'ef'things you can dc. .; bf'things yo-u can dc. 
j '.,. j ‘.,. 

I I 
(Dis~u'ss~on "off the rebsrd) i i \ \ ,' ,' _:, _:, 

: ;t. .; 
GENERAL I&?XINLEY: ') * 

it' I " 
Fii-it ‘hf all, I& me ap'eiogize for the humidity. 1 

' 
1 :, 

XAJOR GEXERBL AURAND: 

You can't help that, 

;i' . 

', _. 
_ 

, 

)_ 

. ._ '. 
';ENERAL MaKINLEY: 

And let mo thank ycu've'ry much for R very instructive and enlight&i,ng '. ' ,>' 
talk. TLk appreciatc:it very much. 

IWOR GENTRBL MJRiQD: 1- 

/ / 
It was a great pleasure to come. ,' 

)_ 
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