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Honorable Donald A. Quarle s-, Assistant Secretary of Defense 

(Researc~ and~Deveiopment), was born in Van Buren, Arkansas, 30 July 
1894. He attended high school there and enrolled in the University 
of Missouri Summer School at Columbia in 1910, 1911, and 1912, teach- 
ing mathematics in the Van Buren High School in the intervening seasons. 
In 1912 he entered Yale University and received a B.A. degree in 1916. 
In May 1917 he enlisted in the Army and, after two years in France 
and Germany, was discharged with the rank of captain in field artillery. 
Returning to civilian life in 1919, Mr. Quarles was employed by the 
Western Electric Company in New York City in the Engineering Department, 
which became Bell Telephone Laboratories in 1925. As a part-time stu- 
dant at Columbia University in 1920 and 1921, he studied theoretical 
physics. Mr. Quarles was associated with the Western Electric Company 
and the Bell Telephone Laboratories in New York City in various capac- 
ities from 1919, and became vice president of Western Electric and 
president of Sandia Corporation, a Western Electric subsidiary which 
operates the Sandia Laboratory in Albuquerque, New Mexico, for the 
Atomic Energy Commission, 1 March 1952, and served in that capacity 
until he was sworn in as Assistaut Secretary of Defense (-Research 
and Development) on 1 September 1953. He is a member of Phi Beta 
Kappa, Sigma Xi, the American Physical Society, the Institute of Radio 
Engineers, the American Association for the Advancement of Science, 
the Yale Engineering Association, the Telephone Pioneers of America, 
and a fellow and member of the Board of Directors of the American 
Institute of Electrical Engineers. 
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GENERAL GREELEY: Our subject today is "Research and Development 
Within the Department of Defense." Our speaker is the Honorable Donald 
A. Quarles, Assistant Secretary of Defense (Research and Development). 

Mr. Quarles is particularly well-qualified for that highly im- 
portant and brand new job of his. He has been actively engaged in 
industrial research and engineering for more than 30 years and head 
of that extremely important activity, the Sandia Corporation, since 
March 1952. His appointment as AssistantSecretary dates from July 
1953. 

And so, Mr. Quarles, it is indeed anhonor, a privilege, and 
a pleasure to present you to this audience. 

MR. QUARLES: General Greeley and gentlemen: I see there are 
some visitors here. I suspect there are some people here who know 
already a lot of the things that I am going to talk to you about. 

I want to tell you first that it is a very great pleasure to me 
to come back here. I believe it was four years ago that I stood on 
this platform and addressed the class that was here at that time. A 
lot has happened to me since then, and I am sure that a lot has hap- 
ported here. I know that this organization has done a tremendous 
service to the military establishment throughout the years, and in 
particular in the years since 1949; and it is a very great pleasure 
to me to come here again, as it was at that time. 

I have a little apology to make to you. I have a feeling that ~ 
the talk I am going to give you will be a little heavy this morning. 
I am not going to pick out the exciting new developments that one 
could to talk to you about. That always gives people a good time. 
That always makes a good show. I know Dr. Buckley, who used ~o be 
very active in giving speeches, always got up on the platform with 
his pockets full of gadgets; and as his talk went on, he reached in 
one pocket and pulled out a gadget, and reached in another pocket and 
pulled out another gadget. He always used to say to me: "Give them 
a speech of that kind. That is easy. All you need to do is have 
some interesting gadgets in your pocket, and at the right time Just 
pull them out; and the thing sort of carries itself along." 

Well, unfortunately, I felt that I ought to deal with a few of 
our operations in the Defense Department that don' t get done with 
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g a d g e t s ,  So I must  warn you  i n  advance  t h a t  you a r e  i n  f o r  a h e a v y  
talk, without any gadgets in my pocket. So my apologies to you. 
But, nevertheless, I feel that this is a topic you would want to 
hear about; and in that sense I make no apologies. 

Now, as you all know, effective as of the end of June, the 
Department of Defense was reorganized. Among other agencies, the 
Research and Development Board (RDB) was abolished; but most of its 
functions were continued in the Office of the Assistant Secretary 
of Defense (Research and Development). 

There were many other agencies abolished; and we are, I must 
tell you frankly, still in the process of wor1~ng out a scheme of 
things, a system of operation, under this new organization. It seems 
apparent to all of us that there were some strong points in the re- 
organization, and that some of these things will be very valuable when 
they are worked out. But as of this very moment I would have some 
difficulty in proving to you that we are better off than we were be- 
fore in our current operations. 

The importance of research and development in the national 
defense cannot be overemphasized. I don't need to tell you that. 
It is fundamental to achieving and maintaining the defense posture 
of this Nation. It provides us with superior weapons, with a 
knowledge of how to use them; and thereby tends to offset the probably 
very great numerical superiority of a potential enemy. 

Our overall objective is to keep our weapon systems ahead of 
those of all potential enemies, with the hope that through being 
prepared we shall prevent war. In this atomic age the interval be- 
tween the onset of aggression and widespread destruction is so short 
that we cannot delay development of new weapons until the enemy 
strikes. The weapons required to wage war cannot be conceived and 
developed overnight. The Department of Defense has, and must continue 
to have, an effective research and development program. 

Recognizing the importance of research and development to our 
national defense, let us consider some of the fundamental factors 
involved in its top-level management from the Department of Defense 

standpoint. 

First, we want to be certain that our research and development 
program has the broadest possible technological base that the c ountry 
can produce. Of course we accomplish this primarily by our contracts 
with industrial laboratories, with universities, and with other non- 
profit institutions. In the last fiscal year about 70 percent of 
the research and development funds were contracted outside the Depart- 
ment, 30 percent being applied to in-shop operations of one kind or 



the Government than mightbe indicated by these percentages, be- 
cause a sizable amount of that spent within the Government is in 
connection with the ~stratiQn, supervision, or liaison with 
the outside groups performing this contractual research and develop- 
ment work. 

A portion of the outsidecontract work is, as you know, applied 
development, to meet military needs and deficiencies as determined 
by the services. By means of the outside contracting, the latest 
techniques developed by civilian industry are applied to current 
military projects. 

In addition there are many contracts which attempt to utilize 
the independent creative thinking of civilian scientists i n explor- 
atory studies and in work based on such studies. The remarkable 
advances in the fields of guided missiles, transonic aircraft,~ and 
work on distant early warninglines for air defense are a fewexamples 
of areas in which the original conceptualthinking has come primarily 
from civilian scientists and engineers. In order to use the Nation's 
scientificresources to the fullest possible extent, it is necessary 
that we foster and encourage the use~of civilian scientific experts 
in the planning and review of our research and development programs 
as well as in the execution phases. In this manner we will encourage 
our scientists to think sympathetically about our basic defense needs, 
and, as time passes, to evolve unconventional and radically new 
weapons systems. We must make certain that we disprove, by our actions, 
the charge that military men are reactionary and suppress new ideas 
for weapons systems or allow them to go unrecognized without honest 
attempt to ascertain their merit. 

I might say, parenthetically, that I have had very intimate 
contact with the military inthe field of research for the last lO 
or 15 years; and I personally completely reject the thesis that 
there is this kind ofreactionary attitude on the part of the mili- 
tary. Nevertheless, one must recognize that the military is charged 
with just such an attitude; and for that reason I think we must be 
doubly careful to disprove the charge, and at all times be seeking 
a means of establishing our openmindedness and imaginativeness in 
developing new means of warfare. 

While we wishto utilize civilian science and technology to the 
maximum possible extent, we cannot, of course, use all civilian 
scientists and engineers. To attempt to do so would be incompatible 
with the fulfillment of other national needs in addition to those of 

3 



7 S 4  

defense. It has been estimated that about half of the country's 
current technical potential is being applied to military purposes, 
including related atomic energy programs. Under such conditions it 
is, of course, impossible to double the effort; we are already using 
such a substantial fraction of it. 

In addition to the inherent limitations of available scientific 
manpower and facilities, we have budgetary restraints. The funds to 
support Department of Defense research and development are included 
in the various appropriations for the departments and in some cases 
for the subdivisions of the departments. There is no single, overall 
research and development appropriation. One example of budgetary 
restraints is indicatedby the fact that the funds for the Office of 
Naval Research in the current fiscal year were cut about i0 million 
dollars from the level recommended by the President. Therefore it 
would be contrary to the wishes of Congress to divert funds into this 
activity from other appropriations, even if we felt that it was de- 
sirable to do so. 

In addition to such specific appropriation limitations, there are 
less tangible limitations inferred from the questioning and comments 
during budgetary hearings. For example, in recent years there has 
been considerable difficulty in the defense before congressional 
committees of budgetary items for the support of work in some of the 
fields of social science, such as psychology and sociology. Thus, 
within the research and development area we have limited freedom in 
shifting funds from one field to another. 

The services' fighting missions determine the scope and character 
of the research and development work in the Department of Defense. 
These missions are so broad that many scientific and technical fields 
are applicable to the problems of all three services. No restraints 
by scientific or technical fields have been imposed; so that each 
service can utilize whatever teChniques it considers necessary for its 
operations. Each department has a vertical organization responsible 
for all operations pertaining to its materiel. It has the responsi- 
bility for research, development, procurement, and the worldwide 
distribution and maintenance of its equipment. Research and develop- 
ment in this sense is but the first phase in the equipping of that 
department's forces with weapons. 

A comparison of today's ~apons systems with those in use at the 
end of the war indicates the effectiveness of their research and 
development activity. We must preserve the momentum which has been 

~ cquired; otherwise our potentialities could be seriously reduced in his critical period, Therefore 11~fication and coordination on the 
Department of Defense level must be kept in proper balance with de- 
partmental control of their weaponry. 
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Based on the service missions, operational requirements are 
written and development tasks initiated by the departments. The 
requirements sometimes result in similar ~echnical programs and 
similar systems. Under the existing military threat there has been 
too little disposition on the part of the departments to coordinate 
and compromise operational requirements before development commences, 
so as to reduce the similarity or the duplication of technical activ- 
ity; or, in some cases, even to provide for the desired compatibility 
or interoperation of end equipments. 

The departments have not, in general, evolved satisfactory 
joint procedures wherein the operational requirements of one may be 
given due consideration in the developments of another. In this 
respect also the Research and Development Board,s allocation of re- 
sponsibility was not effective in achieving the gains believed 
possible by the advocates o£ unification. 

With this review of the fundamental factors of the situation, 
the basic top-level management problem begins to become apparent. 
It is a problem of organization and operation in such a manner that 
we achieve and maintain a military technological superiority with 
due regard to the circumscribing restraints and limiting factors. 

We are already using about half the country, s technical manpower, 
and we are face to face with a limitation of available scientific 
manpower. There ~ill continue to be budgetary restraints. There 
are three services operating on a force mission basis, with effective 
large-scale research and development programs. If we are to achieve 
our national objectives, we must, therefore, attempt to utilize the 
country, s scientific potential more effectively. 

Now, as to possible solutions: In England, as you probably know, 
military research and development, as well as procurement, are handled 
largely by a Ministry of Supply, separate from the services. The 
system as established and operating in England appears to meet its 
needs~ In this countryj however, the background conditions are much 
different. Congress has considered our defense organization on 
several occasions in recent years and has reaffirmed our separate 
military department concept. 

After the war, when the Department of Defense was created, 
various plans were considered; and the National Security Act of 1947 
provided for the three military departments, each as integral operating 
units. The Secretaruj of Defense and the statutory Munitions and 
Research and Development Boards were generally conceived as coordina- 
tive bodies. 

While the RDB accomplished mar~ useful things, it failed to 
achieve many of the important results which had been predicted by the 
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more enthusiastic advocates of unification. I do not intend here 
today either to criticize or eulogize the ~DB. It did represent 
a definite step in the evolution of the management of the Department 
of Defense research and development program, but I feel that its 
proper evaluation will evolve only after we gain some additional per- 
speetive w!'th the passage of time. 

The Rockefeller Committee Report of early 1953 is not very 
specific in its remarks pertaining to the management of research and 
development. In recommending the dissolution of the RDB, it does 
advise the Secretary of Defense "not to sacrifice such parts of the 
present functions of the Research and Development Board as are now 
operating satisfactorily." A somewhat noncommittal recommendation, 

I may say. 

The report does, however, set forth a philosophy for the operation 
of the Secretary of Defense and his office. It is, therefore, usable 
as broad guidance for the Assistant Secretary for Research and Develop- 
ment. Incidentally, I think all of you who have not read the Rockefeller 
Report would be interested in doing so. 

Reorganization Plan No. 6, which the President filed with Congress 
toward the end of April, and which became law at the end of June with 
congressional consent, abolished the RDB by vesting its statutory 
functions in the Secretary of Defense. It also clarified the respon- 
sibility of the Secretary of Defense with respect to the management 
of the military departments. The plan provided authority for the 
appointment of six additional Assistant Secretaries of the Defense 
without specifying their precise duties, vesting in the Secretary of 
Defense the authority for so doing. The Assistant Secretaries have 
been appointed, in accordance ~ith the recommendations contained in 
the Rockefeller Report; and I am honored to be the Assistant Secretary 
for Research and Development. 

After a careful review of the problem and its related factors, 
we are now at the point of issuing a detailed statement of functions 
for the Assistant Secretary of Defense (Research and Development). 
Since the formal directives and organization charts are not available 
at this time, I think, instead, I will have to limit myself to giving 
you informally ~ own views on the matter. 

As to concepts I may say this: In setting up a method of opera- 
tion, the existing momentum of the three services in research and 
development must be maintained. Rather than wholesale reorganization 
from the laboratory level upward, we must provide assistance and 
guidance to the three departments in their research and development 
operations. Without in any way denying the ultimate responsibility 
and authority of the Secretary of Defense, there must be a large 
degree of decentralization. 
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The responsibility of the services for research and development 
operations is recognized. 

, separable phase 
of their overall responsibi with proper 
weapons. The three military departments are considered to be in- 
dividually responsible for planning and executing sound departmental 
research and development programs. The departments are responsible 
not only for determining that their programs are realistic in relation 
to the state of the art and to their own departmental needs, but also 
for insuring that their programs are sound in relation to the programs 
of the other military departments. That, I might say, gentlemen, is 
a new concept, and one that I regard as quite a fundamental concept 
to our new setup. 

Among those things considered to be primarily service responsi- 
bilities are interservice action to provide for meaningful preproject 
coordination; to effect the easy transfer of technical information 
among service laboratories and their contractors; and to enter into 
joint research and development operations to reduce duplication, to 
promote efficiency, and to achieve economy. 

The Assistant Secretary of Defense (Research and Development) 
will review the departmental programs to see that they are well- 
coordinated, and that collectively they constitute a sound and 
integrated overall Department of Defense program. He has the re- 
sponsibility for developing policies and establishing procedures to 
insure the effective conduct of research and development operations 
by the departments. The policies must provide for sound research 
and development objectives; for plans based on these objectives; and 
for budgets, facilities, and organizations to i~plement the plans. 
The Assistant Secretary (R&D) must see that all these things come to 
pass, not only by his own actions in policy preparation, but also by 
review of the service operations, and by providing the leadership 
and guidance for those operations. 

In order to facilitate meeting the service responsibilities for 
coordination and to assist in monitoring and review of the research 
and development operations for the Secretary of Defense, it is pro- 
posed to establish in-service coordinating committees for the dozen 
or so major research and development technical areas. These groups 
will consist of the principal departmental officials in the particular 
fields, as well as a senior member of my staff. That is to say, there 
will be a senior representative of the Army, the Navy, and the Air 
Force and a senior representative of my staff on each one of these 
coordinating committees; and to such committee will be assigned an 
appropriate field of research and development. I won,t attempt to 
name these fields. I think you will understand their general char- 
acter when I tell you that the whole area is divided into roughly 
a little more than a dozen such fields. 

7 



7 S S -  
These in-service coordinating committees will provide for the 

coordination so necessary for the effective and economical performance 
of our research and development. My own staff will participate in 
the groups and will provide an informal communications link with the 
top echelon of the Department of Defense, so that difficulties and 
trouble spots may be brought into focus for action at the proper 

level with the least delay. 

To say that in plain English, it means that, if the departments 
at this coordinating committee level can't get together and agree 
on a sound p~ogram, then it becomes a matter for referoeing in the 
Office of the Secretary of Defense. That sounds a little bit like 
a threat, but I don't mean it that way. The departments feel, and I 
feel, that, given the opportunity to do so, they can in very large 
measure get together and work out among themselves a program that 

is overall sound. 

But we can't escape two facts here. One is that the departments 
are fired by a certain amount of zeal for their own missions, which 
is very laudable and sound, and are irked by interference with con- 
siderations outside their own departments. The second is the fact 
that we are all human beings, and we have certain competitive in- 
stincts. We still have this human instinct of one department having 
in the back of its mind how much fun it will be to get ahead of the 
other departments. So we have to recognize these things. We would 
not be realistic if we didn't have an organization that recognized 
that some amount of this is going to happen and that it requires 
refereeing in the Office of the Secretary of Defense to straighten 
it out when it does happen. 

Another element of this new setup is a Research and Develooment 
Policy Council, which will be set up as advisers to me. It will 
consist of the top people, both on the Secretary's side and the 
military side, of each of the departments charged with the research 
and development programs of those departments. 

Generally speaking, there is not an Assistant Secretary in each 
department specifically charged with the research and development 
responsibility alone. The nearest approximation to that will be a 
representative of that department on the ~ civilian side; and the senior 
military officer will be the representative on the military side. 
That Policy Council is being set up with the concept that not only 
will it be advisory to me, but the Secretary of Defense will under- 
stand that important matters of research and development are being 
coordinated in that council before they are presented to him. 

Now, in order to benefit from the services of experienced 
civilian scientists in the planning and review of our research and 



development programs, it is proposed to establish technical advisory 
panels in various scientific and technical fields. These panels will 
consist entirely of persons selected for special competence in their 
fields, that is, outside consultants. The advisory panels would not 
necessarily cover the ~dentical areas as the i~-service coordinating 
committees. However, as a whole they would cover most of the tech- 
nical areas represented in the defense research and development 
programs. 

The civilian advisory panels will review the military research 
and development programs assigned to them. They will advise the 
cognizant in-service coordinating committees with respect to the 
military programs; and they will report their conclusions and recom- 
mendations to the Assistant Secretary CR&D) noting particularly 
their endorsement of or disagreement with the technical programs of 
the departments. In this manner they will assist the Assistant 
Secretary (R&D) by providing the independent audit oE programs and 
of the effectiveness of performance which was visualized by the 
Rockefeller Committee. In addition the civilian group ~uld provide 
for the application of independent, creative thinking to the broad 
technological aspects of the defense effort. An ~mobstructed, un- 
filtered communications channel would thus be provided for the flow 
of new ideas and unconventional weaponry proposals to ~he top echelons 
of the Department of Defense. 

I would llke now to say a word about the relations of research 
and development to applications engineering. Incidentally, I see 
that the Assistant Secretary of Defense (Applications Engineering~ 
Frank Newberry is here this morning. I am delighted that he could 
take the time to be here; I suggest that if you have any questions 
later about this particular topic, he might be willing to join with 
me in the discussion of it. 

l~n accordance with the recommendations of the Rockefeller 
Committee, an Assistant Secretary of Defense (Applications Engineering) 
has been appointed to cover, in the words of the report, "the broad 
field which lies between research and development, on the one hand, 
and the quantity production of weapons, on the other." That is another 
quote and another illustration of the delightful way in which these 
committees, reports can use nice words and not help you very much. 

It is further defined as covering such matters as the suitability 
of new developments for their intended purposes; their realiability, 
simplicity, and economy of production; engineering policy; and stand- 
ardization problems. The delineation of applications engineering as 
a separate field is a new concept in the Department of Defense, which 
we believe can be very fruitfUl in improving effectiveness. 
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Due to its newness and its functions, there arises the question 

of the definition of its boundary with that of research and develop- 
ment. For the ti1~e being we are using a rule that has been developed 
in consultation with N~. Newberry, which provides that in those cases 
in which the art is well-established, or parallels closely civil de- 
sign, research and development work will be limited to the exploratory 
phases, through the research or breadboard model stages; and that 
cognizance will pass to applications engineering at the stage where 
final design work can be undertaken. On the other hand in areas in 
which advanced technology o5 new art is involved, the field of re- 
search and development is considered to include those activities 
usually termed basic and exploratory research, applied and supporting 
research, laboratory and engineering field tests of prototypes, as 
well as systems analysis and evaluation incidental to such development. 

I might illustrate by saying that we ~ould regard, for example, 
much of the heavy mechanical development work in connection with 
military motor vehicles of the conventional type as being in the area 
of well-established art, paralleling closely the civil counterpart. 
In that area research and development would be limited to the early 
exploratory phases, leaving it to applications engineering to follow 
up on specific design work. On the other hand on an electronic fire- 
control system, to take that as an example of the area of forward 
art, the research and development ~nctions would carry through the 
~hole development phase, as I think most of us understand it, in- 
cluding engineering evaluation of prototypes, and the demonstration 
by engineering field tests that the new development does in fact meet 
the stated military characteristics for the development. It still 
leaves to applications engineering the consideration of standardiza- 
tion and the engineering aspects of the decision to produce it, such 
matters as evaluation by the using arm and the results of each 
evaluation. Those areas, even in the forward art, would be phases 

of applications engineering. 

As you can all see, this is a somewhat tenuous boundary between 
these two operations. It is recognized to be the case, and simply 
leaves it to the two assistant secretaries to work it out in good 
faith, perhaps initially somewhat on a case-by-case basis. 

Now I would like to turn to a little different topic and talk 
about the budgetary levels of research and development. 

Chart l, page ll.--I think you would be interested in seeing the 
very broad trends of the research and development budgetary levels 
in the Department of Defense. I hope all of you can see the numbers. 
If you can't, the abscissa of the chart is in years. They extend back 
around 19~ and up through 19~. These ordinates are dollars, this 

line being a billion dollars. 
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As you see, during the pre-Korea years, following World War II, 
we were operating at a level of approximately a half billion dollars 
a year, With Korea this was stepped up violently; and since that 
time we have been operating at about two and a half times the pro- 

Korea level. 

This deals with actual obligations of funds. At this time, in 
fiscal year 1954, there is an uncertainty illustrated by the wide- 
open mouth of this snake. It implies that we might go to the upper 
band if we obligated all the funds avai]able to us; or, if we carr~ 
over into next year funds equivalent to those carried over into this 
~ar, we might obligate only the lower amount. 

In any case, we are currently actually spending on Department of 
Defense research and development at the highest level in our history. 
Our expenditures last year were about on the 1.3 billion level; and 
this was roughly about the level of the congressional appropriations 

this year. 

Chart 2, page 13.--This chart presents the same picture in a 
little more elaborate form. I wanted to subject you to this chart 
for this reason: There is so much loose talk about the terms 
-appropriations," ,obligations," ,,expenditures," and "unexpended 
balances" and so many erroneous conclusions have been drawn from 
this loose talk, that I hoped that at least we in this highly select 
circle could keep these things straight and not fall into any of the 
errors that, for example~ we sometimes encounter in dealing with the 

congressional committees. 

What I would like you to note here is this: that, taking this 
area, the period before Korea, the first line, represents the annual 
obligationsj the obligations actually placed during that fiscal year. 
The second line represents the actual expenditures from the Treasury 
during that year. The third line represents the carryover of un- 
liquidated obligations. That simply means that there were contracts 
placed, and the funds were obligated toward contractors in that 
amount; but the contractor had not performed his obligation and had 
not billed the Government. So that at the end of each year, as you 
see, there was something fairly close to one year's level of opera- 
tions in unliquidated obligations. 

One of the interesting things is that we always have people 
saying.. "Well, if you've got a whole billion dollars of unliquidated 
obligations, why don't we just leave you alone for a year?" The 
Obvious answer is that this procedure only works in a continuous 
p~ocess--or let us say, it can only work well in a process--in which 
you take on new authorizations and place new obligations; and at 
the end of each year you continue to have an unliquidated balance. 
That simply represents an orderly planning of the operation. 
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Now, in the transition from this level to this level you throw 

the system out of kilter, as you would expect to do. The new obliga- 
tions, as you see, during 1950-51 went up much further than the 
actual expenditures for those years could go up: But even then it 
was still true that the unliquidated obligations at the end of the 
year fairly well met each year one year's actual new obligations. 

I would just like to say a thing about 1954. Here we used 
shaded rather than black, because there is not as of this date a 
history as to just what will be obligated in this year. But there 
was appropriated by Congress in this year the amount of approximately 
1.27 billion dollars, which brings it to the top of this shaded 
column, plus the crosshatched part. There were carried over valid, 
unobligated funds from the previous year in an amount to bring you 
up to about 1.38 billion dollars. I don't remember that figure 
exactly. At any rate, the total sums available for obligation in 
this fiscal year are at the top of this column and correspond to 
the upper jaw of the snake, so to speak. If the departments carry 
over into next year as much as they carried over this year, this 
amount of obligated funds would be the lower jaw of the snake. That 

is simPlY history that has not been written yet. 

This year the Office of the Secretary expects to expend from the 
Treasury this amount; and we expect to carry over u~,liquidated obli- 
gations of the third column, which again is quite closely one year's 

operations • 

Probably you would like to have me tell you where this chart is 
headed. Now that we have some kind of a cessation of the Korean 
hostilities, there are so many conflicting trends there that I think 
it would be very hazardous to suggest an answer. But I will say 
this: I believe we have tried a too rapid buildup in the 1951-52 
period, too rapid for real economy and success in the program. I 
believe that some part of this two and a half factor was an over- 
compensation for somewhat less than should have been done during 
the pre-Korea years. And I believe that by an orderly process we 
will work downward somewhat from this billion three level. But I 
don't suggest at all that we will work down to the half billion 
level of the pre-Korea time. I think, in fact, it would be dis- 
astrous to do so in the face of the problems, such as air defense 
and atomic warfare, and all the other things that are involved. 

Chart 3, p~e 15.--This chart shows the approximate percentage 
distribution of the obligations among the three departments for the 
three recent years. At first gl~ce I think you will be struck by 
the constancY of that distributions between the three departments. 
Not only do the service areas look to be about constant, but they 
look to be roughly equal. Actually they are not. The Air Force has 
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796 
a bit more than the Navy, and the Navy a bit more than the Army; and 
the Air Force proportion of it has sho~m a moderate increase, but 

not a large one. 

I~ addition to the three major departments, we have two other little 
slices of the pie there. Of those two the larger one, I believe, is 
the reserves that have been held back in the department at the end 
of each year for emergency uses. In previous years that has been 
largely applied to such things as special atomic weapon tests, or 
new and very urgent projects that came up after the original planning 
in the department. Those funds have been roughly equally distributed 

between the three departments. 

The smaller slice is small and represents the portion of this 
total Department of Defense R&D budget allocated to certain special 
agencies, joint agencies, such as the Armed Forces Special Weapons 
Project in the atomic area and the National Security Agency in the 

security field. 

Now, in addition to the costs of research and development that 
you see shown on this chart--and I have said that these are just the 
direct costs, budgeted as such--you have certain indirect costs, that 
are also budgeted as such, that I believe run about lO or 15 percent 
of these costs. That has to do with supporting personnel of various 

kinds and supporting facilities. 

Over and above that, we have costs that are not budgeted as 
research and development at all, which really could be classified 
as research and development costs--for example, the payroll of the 
military personnel who are working in the research and development 
field. If you added all of those costs together, you would accumulate 
a total that is almost equal to the direct costs. 

So that if anybody wishes to go into a philosophical debate 
with himself about whether this is a proper level of research and 
development for %he country to sustain in its defense, he should be 
conscious of the fact that there are things other than the d~rect 
items shown here entering into that equation. 

There are just one or two other matters that I want to touch 
on briefly. I realize I am doing too much talking here. I would 
like to leave some time for discussion. 

One thing I would like to mention is the National Bureau of 
Standards, and the things that have happened in recent months in 

relation to it. 

Here I will preface it by saying that about 3 percent of the 
research and development budget of the Department of Defense over 
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these recent five years has been allocated to other execu 
ments for execution b the tire de art- 

Y m of Department of Defense programs, 
BureauSUbstantialof Standardsfracti°nprogram.°f that hasbeen al~ocated to Commerce for the 

With the kind of new broom psychology which a new ~nistration 
always has, and I think should have, these areas were looked at quite 
critically; and it was concluded that there should be a refOrm here; 
that the Department of Defense should either assume direct respon- 
sibility for these other operations where they are purely defense 
operations, or should make certain very strict criteria if it does 
transfer funds to any of the other departments. 

In line with that, the proximity fuze program of the Bureau of 
Standards was transferred to the Army Ordnance Department; and its 
missiles activity out on the west coast was transferred to Naval 
Ordnance, thus cutting out a very substantial fraction of the Bureau,s 
budgetary area. These two defense operations accounted for 75 or 
80 percent of the Bureau,s activities. 

So~e of you probably read the recent Kelly Report, which recom- 
mended that the proper functions left in the Bureau be substantially 
strengthened. So this action was not meant in any sense to be a 
curtailing of the Bureau. This merely seems to be a proper realign- 
ment of the functions as between executive departments. 

Another matter that has had a lot of publicity--and some, I may 
say, rather bad effects so far as the new Administration is concerned-. 
is the area of basic research. I Just want to say a word about it. 

First I had better define it. People have very different con- 
cepts when you talk about basic research. The thing I am talking 
about represents just a very small fraction of the total research and 
development money that you saw pictured there. It is of the order of, 
or depending 80 million on how dollars, you define it, anywhere from 25 or 30 million to 75 

A considerable part of this is research projects placed by the 
Office of Naval Research in a major degree, and in a lesser degree 
by the corresponding organizations of the Air Force and the Army, with 
universities. Those of you who have been following the congressional 
hearings on apPropriation matters last spring will remember that both 
on the part of Congress and on the part of some of our officials de- 
fending our budgets before Congress, there was a tendency in the basic 
research area, to say: 'Well, it's a lovely thing, but it probably 
isn,t defense. So why should we fight for it on the defense side 
with Congress?, There is some inclination to say.. "Why should we 
bother about the appropriations on out.side?, Then they pick up some 
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examples and s t a r t  t a l k i n g  about them. And, u n f o r t u n a t e l y ,  there  
were some examples that had labels on them that were very badly con- 
ceived, at least as sales labels to Congress. So the whole thing got 
a rather black eye. There was a lot of correspondence with irate 
college presidents and others expressing regret that the new Admin- 

istration should revert so to the Dark Ages. 

Actually, while there was that kind of talk, there never was 
that intent. Unfortunately, there has been that effect. Congress, 
through a misunderstanding of what was available from prior years 
for the future year's contracts, did strip off lO million dollars 
from the appropriation of the Office of Naval Research. That did 
directly hit the ability of ONR to sBpport research in the universi- 

ties. 

It has been possible to repair that in some degree. But it is 
true that as a result of that the Defense Department's support of 
basic research will be somewhat lower this year than in previous 
years. In part this is due to Defense backing out of some of the 
more fundamental areas, leaving the new National Science Foundation 
or the Atomic Energy Commission to support those areas rather than 
Defense. But I want to assure you that it is no part of the policy 
of the new Administration to belittle or downgrade basic research as 
a fundamental element of its whole research and development plan. 

Now, just in case there are some skeptics among you who think 
that perhaps it should be drowngraded, that we should get out of 
basic research and stick to the game of producing new weapons, I 
should just like to read to you the concept of the Department of 
Defense, in this matter. The Department of Defense needs basic re- 

search: 

First, to provide a flow of fundamentalknowledge of the sort 
that the military establishment needs, now or in the future, in con- 
nection with the practical problems of weapons systems development. 

Second, to maintain contact with the scientists of the country, 
so that the scientists are encouraged to be interested in fields of 
potential importance to defense. This contact serves to make the 
services aware of new scientific findings; to provide a base for 
prompt mobilization of scientific effort in case of great emergency; 
and it has a special effect on the planning of the research and de- 
velopment programs of the three services, because it keeps giving 

them the vista ahead all the time. 

We do not, however, feel that the Department of Defense should 
support basic research just on the thesis that basic research is good 
for the country. If there is any obligation of that kind on the part 
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of the Federal Government, it is the obligation of the National 
Science Foundation and not of the Department of Defense. But even 
recognizing all that, it is still the obligation of th 
of Defense to s ...... • e Department 

upport such baslc research as specifically underlies 
and is useful to the programs of the departments. I am happy to 
say that all my contacts with other policymaking organizations in 
the Government give me confidence that this kind of attitude toward 
our research program will be preserved. 

Now, gentlemen, I have talked longer than I had meant to. I 
hope, however, that I have covered some areas that you will find of 
interest. If time permits, I will be very happy, General Greeley, 
to answer any questions or enter into any discussion that you might 
like to have. I hope that this area of research and development in 
the Department of Defense and how we are thinking about carrying on 
in that field has been a subject that you wanted to hear about. 
Thank you. 

COLONEL DIEHL: Gentlemen, before we proceed with our question 
period, I would like to introduce to you the Assistant Secretary 
of Defense fo~ Applications Engineering, Mr, Newberry. His presence 
here is an unexpected honor that we had not anticipated. 

Gentlemen, Mr. Quarles is ready for questions. 

QUESTION: Mr. Secretary, you have explained the instrument for 
coordination among the three military departments. Is there any 
mechanism set up which provides or insures coordination between ° 
Defense and other departments of the Government, such as Commerce 
or Agriculture, in some areas that might be of interest and value to Defense? 

MR. QUARLES: Coordination in these other areas is very largely 
ad hoc. For example, in the matter of air navigation systems we 
avB-av ~ arrangement between Commerce and Defense in the form of an 
Air Navigation Development Board, on which we are jointly represented. 
There are other joint areas with Commerce of that kind. In Agriculture 
we have some co~m~on areas. There has been Agriculture Participation 
on a kind of advisory and consultant basis in some of our areas of 
biological warfare, for example. I don't know of many contacts of 
that kind with Agriculture. So I think the best general answer to 
your question is that we try to single out these particular areas of 
joint interest and set up coordinating instruments of one kind or 
another, depending on the circumstances. 

The development area of the Department of Defense is in very 
large measure self-contained. I have mentioned the Atomic Energy 
Commission. I would really regard its military programs as being 
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integrated into the Department of Defense programs. Their collabora- 
tion area is very close, I am sure you appreciate that. 

QUESTION: Mr. Secretary, could you give us a rough approxima- 
tion of the percentage of the R&D budget that goes into what is 
ordinarily called hardware, as opposed to the amount that goes into, 
say, man-hours of scientific talent and laboratory work? 

MR. QUARLES: That is one of the hardest lines to draw, because 
it depends so greatly on your definition of it. You see, a person 
so minded might say that none of it is hardware. It is all working 
in ideas and developing processes and making things on paper, and 
none of it is hardware. On the other hand one might allege that it 
is all hardware, because through research and development we get 
hardware; all research phases of the thing are pointed toward hard- 

ware. 

One index that might be helpful here is that the development 
that is specifically directed toward meeting military requirements 
for new elements of military materiel constitutes something around 

75 or 80 percent of the total budget. 

The other 25 percent includes such things as basic research that 
I referred to earlier; and basic research is, let us say, very roughly 
5 percent--maybe even less. Then it includes various systems studies 
and operations analysis and things of that kind, that have to do with 
standardization functions but not directly with hardware. 

QUESTION: Most of our 1953-54 funds for R&D have an 18-month 
tag on them. They have to be spent within 18 months. I would like 
to ask two questions about that. The first is this: What is the 
feasibility of giving more of the R&D funds on a no-yesr basis? The 
second question is: Do you favor such a principle if it is feasible? 

MR. QUARLES: Let me say first that your statement about the 
year-and-a-~alf funds is rather special to the Air Force. The cor- 
responding statement would be different for the other two departments, 
particularly the Navy. It is more limited in the availability of 

its funds as to time. 

Now, the answer to at least one of your questions is that I 
would strongly favor the appropriation of more funds on a no-year 
basis, or a greater part than we have at present. But here we en- 
counter a perhaps quite natural congressional distaste for appro- 
priating funds and leaving so many years for the application of them, 
for the obligation of them. They have a feeling, ~uich I don't share, 
I believe, that this works against close congressional knowledge of 

what is going on and control of it. 
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I think you could show, if you would be objective about it, that 

you g~.n much more by the ability to use funds wisely and soundly by 
the no year attack than y o u d o  when controlled by being limit~ to 
one year or eighteen months. 

QUESTION: Mr, Secretary, under the new reorganization what do 
you anticipate will be the relationship of the Weapons Systems 
Evaluation Groupto the in-wervice committees and the Policy Council 
on the technical side? 

MR. QUARLES: That is a good question that I might well have 
covered earlier. It happens to be a question that has already been 
tackledand resolved; so that we are on a new course. 

The Weapons Systems Evaluation Group (WSEG) will continue as 
anagency of the Department of Defense, with its primary mission that 
of operational analysis for the Joint Chiefs of Staff. It will be 
their operations analysis organization. 

It is assigned to my office administratively, on the theory that 
there is a close tie between R&D and their operations; and on the 
theorythat the people whom we have to bring in are people that in 
general our RADpeople are more apt to know and can interest. 

I would just like to add that it is the view of all that the 
WSEG operation should be strengthened in ~ts function of servicing 
the Joint Chiefs of Staff with operations analysis. It is proposed 
to do that by giving them a closer tie to the operations analysis 
work in the three military departments, and also by giving them 
through contracts the support that agencies that might correspond 
roughly to what we have in RAND and other military department agencies 
are getting in this field. 

QUESTION: Er. Secretary, what special emphasis will your de- 
partment place on the producibility aspect of an experimental item, 
so thatwhen it is turned over to production, it will not have to 
be redesigned? 

MR. QUARLES: That also is a good question, one in which both 
Mr. Newberry and I would be interested. Obviously, a good develop- 
ment job has not been done unless producibility has been considered 
in the process. 

Now, in the area of what ~e call well-established art, applica- 
Lions engineering picks up at the contractual stage and has the 
responsibility for the specific design. In the specific design 
phase, producibility is an important consideration. 
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In the newer art, such as electronic systems, generally speaking 

we will seek to contract those to people who have experience not only 
in designing for the forward art, but experience in producing for the 

o e that prducibility would be a prominent 
forward art. So that we h p _ ~h ut the later developmental 

nsideration, and exp.ected to be, througno tie n en,dneering, that 
co .... nut the speci~Ic functlon ox_tJ~v~,,~___,~,,~+.~, comes in the 
~.~o~,. in~ a deslgn" and engineering i~. ~or p~-u~-----, 
IS, %ak_.^g ^e aoolications engineerlng. 

QUESTION" Mr. Secretary, on the matter of maintaining liaison 
%dth certain foreign governmentS on research and development, is that 
coordinated through your office or is that still handled through the 

respective services? 

MR. QUARLES: It is, of course, handled through channels of the 
kind you refer to. Ordinarily my office would be responsible for 
cultivating it and for carrying on a certain limited amount of it 
with the necessary top people ~hom we talk to on a policy basis and 

on a specific year basis. 

Specifically, the general concept here is that the passing of 
intelligence to foreign countries on specific military developments 
is a function of the individual departments rather than a function 
of the Department of Defense. So I, for example, in dealing with 
these people, would want to keep the discussion on a policy and 
general, broad planning level, and refer them to the appropriate 
department if they wanted to get down into the technical details. 

QUESTION: You referred to the fact that Congress does not think 
much of sociological and psychological research. Would you care to 
comment upon what your views are on that kind of program, and what 

we might expect in the next several years? 

MR. QUARLES: I am an electr°nics man bYpr°felol°n~I~up~sT 
I should say. I don't have much feeling for psych gl 
Certainly I don't understand just how it is that these Communists 
can do some of the things they do ~ith influencing people's minds. 
I have a feeling that we aren't as smart there as we ought to be. 
So I have been rather in favor of putting some blue chips on some 
horses that are used to running in that field, to see if we couldn't 
get smarter. So, without having a very good feel for its profession- 
ally, I have favored research and development fields of the type you 
refer to. Still I have a good deal of sympathy for the Congressmen 

who make the statement that it is d--- nonsense. 

Our answer is that we are going to concoct a program that seems 
wise to us. We are going to defend it before Congress. I can't go 

beyond that and predict in the future. 
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COLO/~gr. DIEIiL: Mr. SecreCaryj  t h e  Clock has caught  up wi th  us .  

On b e h a l f  of the Industrial College, I thank you for an informative 
lecture and discussion period. 
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