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RESEAI£CH AND DEVELOPMENT IN GOVEEN~NT 
AGENCIES (EXCLUSIVE OF DEPA/~TI~ENT OF DEFENSE) 

27 September 1950 

GENERAL HOI~i~: Gentlemen, In order to give you leads for the 
liscussion period I will read some notes from Dr. Brode's biography so 
~hat you will get to know him better: 

"Dr. Brode has had extensive experience in research 
and deVelopment activities, having served for 20 years as 
Professor of Chemistry at the Ohio State University, and 
during the last war book an active part in the scientific 
defense activities. He was head of the Paris Office of the 
Office of Scientific Research and Development in 19hh and 
19h5 and, following the collapse of Germany, joined the 
Navy's civilian research ,work as head of the Science Depart- 
merit and Associate Director of the Navy's largest research 
laboratories at the U. S. Naval Ordnance Test Station at 
Inyokern, California. Dr. Brode spent two years in the 
organization and planning of this defense laboratory and is 
now a member of its Advisory Board." 

~e has had duty ~th the Central Intelligence Agency and since 19h8 has 
~een Associate Director of the National Bureau of Standards. 

Dr. Brode, we certainly appreciate you coming here. You have 
~een at the college before, and it is certainly a great pleasure to have 
~ou with us this morning. 

DK. BRODE: General Vanaman, General Holman, gentlemen: It is 
pleasure to be here this morning and to take part in the college 

~ctivlties. I often sat in the audience during the lectures and enjoyed 
~hem very much. I hope I can contribute as much as I have received from 
orevious lectures here. 

My understanding is that it has been decided to have two lectures 
on research and development in government, one of which will deal with 
~gencles within the Department of Defense and one with agencies outside 
the Department of Defense; and that you will have .a subsequent talk in 
bhis series from a representative of the Research and Development Board, 
~overing the research and development within the defense agencies. I am 
~oing to confine my discussion almost entirely to the research and develop- 
nent program of the nondefense agencies. 
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Wha~ I think would be desirable for you people to know is: 
What are the plans and structures of the nondefense, Or civil, research 
laboratories of the Federal Government? 

"i 

The broac differentiations of defense and nondefense agencies, 
into which this sort of dual presentation I have described will be 
divided, are not easily effected. Much of the work done by defense 
agencies is of a bro~d, p~b~ic welfare character, since there is 
medical researbh and the.work of the Army Engineers in flood control; 
~nd manyof the so-called nondefense agencies, such as the National 
Bureau of Standards, receive much of their financial sUppqrt from 
defense agencies. In addition, certain agencies, Such as the Civil 
Aeronautics Authority, ~heNational Advisory Committee for. Aeronautics, 
the NationalBureau of Standards, and the Coast Guard, have what might ~ 
be called a quasi'defense ch&racter, in that their character-changes 
v~th the emergency or the times; they maybecome defense agencies 'Or 
they may be civil, nondefense, agencies . . . .  . 

To make a drastic division, or partition, wewili pi&ce:the 
Army, Navy, and Air Force in one group as defense agencies-and consider 
all other gover~n~ntal agencies as nondefense agencies. In other words, 
we will say, for instance , that the National Advisory COmmittee for 
Aeronautics is a nondefense agency, from the point of view of this 
discussion of r~search programs and operations. 

~e are going to have to leave atomic energy entirely out of 
this discussion. ~e are not putting it in either defense or non-defehse" 
agencies, or even considering its research program, because it is someu 
what outside this scope of activity. In addition, a great deal of the. 
information concerning the amount Of work, where it is done, and how it 
is done is really classified to a pretty high degree. 

Such a division of our research and development operations "in 
the Government--that is, placing Army, Navy, and Air on one side -and all 
the rest on the other side-~is not exactly a 50-50 division, at .least 
from the standpoint of financial investment. It approximates, rather, 
about an 80-20 division. About 80 percent of our national funds devoted 
to research and develQpment are spent upon defense activities, and: about. 
20 percent of such funds are spent on nondefense activities. A rough 
estimate is that the sum of about 750 million dollars is appropriated fo~ 
research and development within the Government, and the amount.of 
approximately 150 million dollars or about 20 percent Of the total, is 
devoted to the nondefense agencies. 
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T~enondefense agencies are innumerable, we might say, but we 
~annarrow them do~m to about 15 that might be considered the principal 
~ondefense agencies, none'of which receives more than 5 percent of the 
;oral amount that the Government spends on research and development. 
!he top ~hree Federal agencies, from the standpoint of the amount of 
loney involved and the size of their research and development activities 
n the G0vernment, are essentially the Department of Agriculture, 
lepartmentofthe Interior, and the National Advisory Committee for 
:eronautics; each spends about 35 million dollars a year on research and 
!evelopment. These are closely followed by the Federal Security Agency, 
hich spends nearly 15 million dollars, and by the Department of Commerce, 
hich spends approximately llmillion dollars. Of the ll million dollars 
pent bythe ~ Department of Commerce on research and development, the 
ationalBureau ~ of Standards receives8 ~Xlllon dollars, which, in the 
ver-all total, amounts to about one percent of the Nation's investment 
n research and development. Other agencies, such as the Tennessee Valley 
uthority, Reconstruction Finance Corporation, Veterans Administration, 
ederal Works Agency, Smithsonian Institution, and Treasury Department, 
eceive, on the average, less than one-half of one percent of the 
overnment'sinvestmentin research and development, and no other Federal 
gencyreeeivesmuch more than one-tenth of•one percent of the Government's 
nvestment. 

~]~ile the one percent of the Government's investment in research 
ay seem small for the principal Federal agency for research in the 
hysical sciences, which is the definition of the Bureau of Standards, 
his isnot quite a tru~ picture, in that the investment is actually 
bout 5percent of the nondefense budget. In addition, we receive 
ransferred funds from many other agencies of the Government, so that 
ctually over half our budget Comes from that means of transfer. That 
tepa us up to about i0 percent, and it becomes a more respectable portion 
f the Government's investmefit in nondefQnseresearch. 

In this subdiVision of governmental laboratories, we have listed, 
s I said~ about 15 different agencies, of which the top three are the 
epartmentofAgriculture, the Department of the Interior, and the 
ati0naiAdvisory Committee for Aeronautics. Each of these agencies is 
i~idedinto:multiplesecti0ns andsubdivisions, sothat the various 
abora%eries oftenlose theiridentitywith the department; We are not 
uitecertain whether the Food and Drug Administration is in the Federal 
ecurity~gency or whether it is in the Department of Agriculture. We 
ay ~0t~6:qflite sure whether :the Bureau of Mines is in the ~ Departmentof 
he Interior or in the Department of Commerce, because many of these 
aboratorfes--and the National Bureau of Standards is one of them--achieve 
ational prominence and importance which almost overshadow, sometimes, the 
3partmental agency for which they work. Take the National Institute of 
aalth as an example~ the Federal Security Agency is its custodian, 
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although most of us consider it ~to be almost an independent government 
agency. It does operate quite indepentiy and has many directives and 
forms of its own, just as does the National Bureau of Standards 

These principal nonde£ense agencies have many characteristics ' -  

t h a t  are c o n ~ n o n  and that serve t o  differentiate them from defense 
research agencies. These nondefense agencies generally spend their whole 
appropriation, and often more, within their own structure and seldom 
contract research performance to other agencies or laboratories. On the 
other hand, the defense agencies c-~-~rry out the major portion of their 
research, t~¢o-th'irds of.. it in fact~ by contract to nongovernment 
laboratories--universities~ industrial companies, and the like. So that 
there is a marked differentiation and_distinction between the methods by 
which r~search is a~ministered, directed~ and organized in the defense 
and the nondefense agencies. I think that is a justification for 
separating these ~wo talks, so as to consider the organizational structure 
of the civil research agencies of, the Government, as distinguished from 
that of the defense agencies. 

Nany of the nondefense laboratories ~re recipients of contracted 
funds. In fact, the National Bureau of Standards, as I mentioned before, 
receives 8 million dollars, or about half of its total approoriations, 
by direct appropriation, and about 8 million dollars by contracted 
service funds from other government agencies. On the other hand, there 
are some agencies~ such as the Office of Rubber Reserve and the Civil 
Aeronautics Authority, that have practically no laboratory facilities and 
contract nearly all their research work; yet almost all their contracted 
research work is with other Federal laboratories. 

Behind this contracting and intragovernmental service is often 
legislation that directs this particular procedure. In other words, a 
great many of the bills in Congress will specify that full use shall be 
made of existing government facilities in the performance of this work. 
This procedure is justified; it avoids the construction of duplicate 
facilities and efficiently uses the facilities that the Government has, 
and that is part of the objective. One of the reasons why the Bureau ~of 
Sts~dards has gro~n so large in recent years is that we have become, to 
many other government agencies, a sort of service laboratory where a 
specialized short-term research project :can be contracted and performed. 

once in a.while~ especially in Congress, we run against some 
opposition to this transfer system~ Some ~lembers of Congress might have 
decided that a certain agency should be reduced in size and scope, and 
they cut down the appropriation accordingly. In the next year, when 
they come back to look over the operations of this agency, they find it 
is twice as big as it was the previous year, as a result of having 
received transferred funds from other agencies--funds that had been 
originally appropriated to those other agencies. It sort of gripes them 
at times. 

4 
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Yet the Economy Act of 1932 specifically provided that just 
~xactlythat sort of thing should be done; that especially within 
'esearch anddevel0pment agencies of the Government, where the facilities 
~re available in one agenzy, another ageney can, byrequest and transfer 

the standard form~108o, transfer funds to theformer agency to do this 
~ork for it. This is preferable to the latter agency going out and 
~stablishing its own laboratory and hiring its own personnel to do a short- 
,erm or:even a long-term research project. So that I think it is only a 
~atter of explanation and acceptance on the part of those who feel a little 
ntagoflistic. We ~ill fully justify this method of Zransfer of government 
unds within the Federalagencieso 

Concerning what might be called the broadclassifications of 
esearch and development, we might break this do~n% into a series of sub- 
ivisions. In your subsequent discussion with the Research and Development 
~oardspeaker, the same subject and,he same defiAitions will probably come 
p becausewe both have probably read the same original raw material. 
esearch and~development may be broken down into four major headings, as 
ollows : 

"Fundamental Research," which is a basic, theoretical analysis 
~d exploration into the frontiers of science. 

"Background Resea'rch,"iwhich is the preparation of the necessary 
ver-all survey to determine the need of a fundamental research project. 

"Applied Research," which is essentially the taking of basic 
ata andputting it into application in the operation of research. 

"Developmental Kesearch," which is the adaptation of research 
indingsto experimental and demonstration operations. 

The vast majority of the government effort, especially in defense 
~boratories, is devoted to the category of developmental research. Even 
the nondefense agencies not much more than 19 percent of our total 

~fortis devoted to fundamental, or basic, research. The small effort 
basic, or fundamental, research is a reflection of the pressure on 

~vernment laboratories to provide a visible, tangible service in response 
immediate customer demand. 

About three years ago the Government Printing Office published a 
~ries offive Small volumes generally entitled "Science and Public Policy," 
report prepared by the ~ President's Scientific Research Board, under the 
~airmgnship of John R. Steelman. This survey~ of which Volume .II is 
~titled"The Federal Research Program" and touches on the basic subject 
both this lecture and the subsequent one in the series, is a thorough 



study made by competent experts , in  the various governmental research and 
development laboratories and contains a very large amount ofbasic 
information. I recommend it to you if you are interested in further 
reading in this field, that is, this general subject of the Federal 
research program~ These vol~nes consider both the defense and the civil 
research programs. 

15~ile :this series was prepared about three years, ago, much of 
the material is equally pertinent at present because most of the nondefens 
agencies are long-time, well-established groups that do not osciliate:very 
much in their entire program and emphasis in a matter of a few years. 
There are gradual changes, but the basic situation remains much the same. 

l will try to stress this morning the changes that have taken 
place sinCe this report came out, Changes that might appreciably alter 
the apparent picture of the attitude within the Government toward basic 
development and fundamental research. 

An examination of the Federal division of science among the 
various governmental departments at the time these reports were prepared 
%'ili disclose a surprising separation and division. That ~is, the system 
by which the Federal Government has subdivided science within its various 
agencies is too difficult to comprehend. V~hy certain agencies would be 
in one department and others in another department was usually a matter 
of political influence at the time they were crea~ted, so that we do not 
have a really scientific assignment of agencies within the Government° 
V@e have health in one department of the Government, food in another, 
textiles in another, and fuels in another~ and in each of these department 
of the Government there are many other interests, so that quite often thes 
particular interests are not the principal interests of the department. 
With no reflection on the Department of Cormmeroe, it is obvious that the 
National Bureau of Standards is not the basic, fundamental interest of the 
Department of Oorm~erce; the same might be said of many other departments. 
The Federal Security Agency: has interests other than that of health. And 
so we g'o through our .listing. 

There has been, however, some movement within the last few years 
to correct some of this difficulty by improving the liaison between these 
various groups. In particular, the President has appointed the Interdepar 
mental Cormn~ittee on Scientific Research .~nd Development, which has proved 
very useful, in improving the liaison between these various working 
labor&tor~ies~ Uniform methods have been developed on handling patents of 
research workers, on the handling of guest workers and exchange of informa 
rich, on the handling of security and clearance of people going from,one 
laboratory to another, and on the handling of publication and training. 
In particular, this committee and the subcommittees of the group have been 
concerned with the recruitment of good scientific personnel, dealing not 
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Jith the problem in any one government research laboratory but with the 
~eneral problem in all governmental research laboratories. I might add 
~hat this Interdepartmental Committee on science includes not only non- 
[efense but defense laboratories, and the same problems occur in both 
:ategories with regard to the recruitment of good technical personnel. 

Another development in the progress towards better coordination 
,f activities has been that many of the larger departments in the 
rovernment--such as Agriculture, Commerce, and Interior--within themselves, 
ave created scientific committees so as to coordinate the various 
cieHtific and research interests within the respective departments; at 
imes, they were far apart, That is, before that went into effect we had 
o really good liaison between the Bureau of Standards and the Weather 
ureau; although they were both in the Department of Commerce, they might 
ust as ~vell have been in different departments. We were friendly but 
e hadno getting together, with the idea of trying to join hands so as 
o better affect the Viewpoint of the Department of Commerce with regard 
o some of this technical materialo 

Another important effect in recent years upon the scientific 
peratiOns within the Government has been the Hoover Commission Report 
nd the resultant directives that have been adopted° New directives or 
nabling acts have gone through~ some Of which, like the new National 
ureau of Standards Act~ have been under consideration for quite some 
ime--even before the Hoover Commission Report was prepared; however, the 
dded impetus tha~ the Hoover Commission Report gave to a thorough recon- 
ideration of the enabling acts has made it possible for us to obtain the 
assage of these new definitions of authority and area. 

In many of these an attempt has been made to broaden discretionary 
owers on a departmental level. One of the recommendations in the Hoover 
eport is that, rather than Congress specifying that a given laboratory 
hall do a given job, the authority shall be given to the departmental 
ead, the Secretary of Commerce~ for instance, to do a job, and that he 
~ay, within his discretion, assign it within various areas of the Depart- 
Lent of Commerce. This increases flexibility and it has been adopted. 
n fact, the new enabling act, or authority, .for the National Bureau of 
tandards does not mention the Bureau of Standards by name; it merely 
ays~ "The Secretary of Commerce shall do this .... ,, 

In the earlier report, of the Steelman Board considerable time 
as spent in considering the statutory basis for Federal research 
rograms and the limitations that were prescribed ° There have been 
~any cases of unfortunate limitations as to how far one could go in a 
iven department or research laboratory, and as to whether one laboratory 
ould deal with a given subject or whether it belonged in a certain area. 
e are not quite sure whether fuels belong in the Bureau of l~ines or the 
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BureAu of Standards. We determine the knock rating on fuels, and the 
Bureau of Mines determines the BTU content. ~i.le are not quite sure 
whether mildew belongs in the Textile Division of the Bureau of Standards 
because it affects the strength of open fiber, or whether i~ belongs in 
the Department of Agriculture. ~Ve have these borderline cases. Most of 
them~ usually on the lower level, are handled very amicably. For example 
on the question of X-ray dosage, the National Institute of Health 
prescribes the treatment of X-ray dosage, and we determine the strength, 
the intensity of X-ray, and the protective qualities of various materials 
against X-ray or radioactive effects. 

Some of the legal limitations go back to statutes that were 
adopted as long ago as 1789, and many of these have obviously failed to 
keep up with the rapid advance of science. It is no wonder that the legi: 
lation adopted by Congress in 1901, some ~50 years ago, in the establish- 
ment of the National Bureau of Standards, did not specifically authorize 
the type and character of work that we are now doing. I think an 
exs~mination of the new legislation will give you a pretty good idea as to 
the change of trend in thinking with regard to the assignment of scopes 
and areas within the civil research laboratories. 

The new law, Public Law 619, which was passed by the Eighty-first 
Congress a couple of months ago and signed by President Truman, has 
defined, in very broad and general terms, what the Secretary of Commerce 
should do ~th respect to the custody, maintenance~ and development of 
technical standards; the determination of physical constants; the develop. 
ment of methods for tosting; cooperation with other government agencies 
~d private organizations; advisory services, to government agencies; and 
how one should handle the invention and development resulting from the 
work of these various laboratories. Specifically, the law quotes the 
principal jobs we are now doing but leaves the way open to say that 
these are examples and similar other things may be done. So we have a 
very wide authority for operation of a national research laboratory. 

The law closes ~ith three rather important clauses. One of them 
is a perpetuation of the Economy Act, namely, authorization to receive 
money by transferred funds. Another clause authorizes the Secretary of 
Commerce to retain the equipment once he has obtained it, unless some 
other arrangement has been made, so that things purchased with transferrec 
funds remain with the research laboratory to improve the laboratory. 
Lastly, a new clause, which we are very much pleased to have, authorizes 
the Secretary of Co~nerce to receive gifts and benefactions for the benef~ 

of science and to operate under that procedure. 
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The latter clause is one that has not ~alw~ been taCked on to 
:overnment agency authorizationsj and the lack of such authorization has 
aused a great deal of difficulty. -We did not-have Such authorization 
efore this law was passed. It is true that the National Institute-of 
iealth.,can receive and handle funds, such as the Cancer Fund, dispense 
he money,, andcarry out research under a particular fund, .althoughit 
s not an appropriated 'fund of. the Government. But we had been forced 
,ore orless, as a blind and subterfuge, to ~o to the National,Research 
ouncil, the American. Society of Mechanical Engineers, or some such 
rganization, and say, "Xould you. be the treasury of this particular 
und of .a group of research people who wish to establish something at 
he Bureau?,, . If we turn the money over to the Government~ it goes into 
he Treasury. Then we have to go to Gongress and get an appropriation 
or the same money to do the work, we may not get it, and the money will 
e :lost. The-procedure then was to establish research associate-projects 
aid.. for by the American Petroleum.Institute,: the .£nerican Society for 
esting Materials, ,and so on~ .or the National Research Council was the 
older of these funds. It is. now legal in. the Department of Commerce to 
eCeive-the money direc~!y and dispense it in the operation of these 
esearch associate projects, with industry and with national scienti£ic 
nd technical associations. 

This broadening of the viewpoint towardscientific research has 
een further carried out in recent bills in Congress. For example, there 
as a recent enact~ent that authorized the Secretary of Commerce to 
ecei~a and dispense technical information. The Bureau of Standards, 
he Office o£ Technical Services, the Weather Bureau, and other groups 
n the Department of Commerce, can all operate under this Same law because 
t does not specify any one particular agency. Authority was also given 
or the existence of a sort of rotating fund so that we can print something 
md sell it; then use the money we sell it for to print more, rather than 
eying to go back and get a continued appropriation for the maintenance 
f a given series of technical data. The X-ray crystal pattern cards are 
a example. ~,~/e have been publishing them for quite some time at the 
ureau of Standards, but we don't get credit for it. The American Society 
or Testing Materials actually gets the credit inasmuch as the cards are 
aceived and sold ~hrough that organization; otherwise, the financial 
rrangements through the Government Printing Office would just be too 
omplioated to handle. This improves the facility with which we can 
repare and publish research materials. 

It might be in order at this point, in closing my talk, to discuss 
rief ly the actual research and development program of the Bureau of 
t~ndards as an example of the research and development, carried on in the 
overnmen~. I think the general, broad viewpoint and scope are typical of 
any of the: advanced research laboratories in the Government. 
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Research and development by the Bureau of Standards primarily 

falls into two categories° There are, first, investigations that result 
from the Bureau's responsibility for fundamental measurements in the 
physical sciences, the development and maintenance of primary standards 
in science and engineering, and the testing and calibration of standard 
measuring apparatus and reference standards. In these fields research 
and development is mainly directed toward greater precision in measure- 
ments concerned with the Nation's fundamental scientific standards, 
physical constants, and p.ropertieS of substances and materials, I might 
add that one of the things Dr. Condon is most anxious to do is sort of 
push the decimal point one place further in all our physical constants, 
to improve the method of measuring time, length, mass, and electrical 
energy. All these things are being pushed with the idea of developing a 

re reclse science. He believes that one of the principal functions of 
me p " ~ " " of the h sical constan~ 
the Bureau of Standards should be the publlcatlon P Y • _ 
of nature. At the same time, however, new Standards and measurements oi" 
this general t~pe must be investigated and developed as science opens up 
such new fields as atomic and nuclesr physics, higher frequency and radio 
propagation, and cheL~istry of high polymers. We have recently issued new 
standards for neutron intensity and radioactive intensity. People workin~ 
in different laboratories in other parts of the country will be able to 
measure their radioactive materials and know that they are measuring the 
same quantity that some other laboratory is measuring° 

A second phase of the research and development at the National 
Bureau of Standards consists of large-scale specific projects that are 
undertaken under congressional authority, such as our radio operations, 
or that come from other government agencies. Examples of these are the 
work in artificial radioactivity, building technology, high polymers, 
guided missiles, ordnance, electronics, jet fuels, electronic computing 

machines, and numerical analysis. 

Nhile it is true that most people think of the Bureau of Standard~ 
as the custodian of weights and measures, it is a reasonable portion of 
our load but not the major portion. I think our major portion of work 
goes into the testing of materials and the approval of their purchase; 
that is, conformity to specifications and the preparation of specificatio~ 
for Federal purchase and supply. '#e also prepare codes Of specifications 

for municipalities, cities, and other agencies. 

Ne consider the over-all responsibilities toward the definition 
of physical constants. Somebody has to take that responsibility and 
authority. If you have followed Public Law 617, ~vhich was passed by 
the Eighty-first Congress a couple of months ago, you know it is an 
unusual law in that it is a definition of physical constants° It defines 
the ampere, the volt, the watt, the lumen. This is a law that was prepar. 
by the Bureau of Standards, and strangely it went through Congress with 

l o 
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practically no opposition. You may wonder, 'WThy is it necessary to 
enact a law to define simple physical constants?,, These are items 
that are bought and sold. Kilowatts of electric power are transported 
and exported from one country to another. We buy kilowatts, and we 
~vould like to know that what we are getting is a defined unit, the same 
as the gallon or the power unit in thermal ~mits of fuel values. We 
~ould like to know~ also, that the watt is a specific 'value of recognized 
legal amount. We also have defined in this same law certain light 
intensities, so that, when you buy a certain amount of illumination, you 
mill get that particular number of lumens, or candle, power, as defined by 
oroper legal standards. 

V~e have produced many of these standards, we define them, and 
~e assist other nations in defining them. ~e have a large number of 
~xchange arrangements with other countries in maintaining a common 
~ommercial standard of mass, time, andso on. 

Time does not permit a discussi on of the various separate types 
~fresearch projects in which we are engaged. The director issues an 
mnual report of the National Bureau of Standards that is incorporated 
Ln the Secretary of Commerce,s annual report. I think it gives a very 
~ood picture of the over-all research of the National Bureau of Standards, 
vhich, I think, is typical of many of the Government,s research laboratories. 

As I have nearly used the time alloted, I will not try to discuss 
my of the specific research projects; however, I think you will find 
aany Of them of interest. We have developed new methods of insulation at 
~igh temperatures, new t~pes of leather substitutes, and methods of 
.~xtending the life of paper and paper materials through bonding procedures. 

We have done quite a bit of work on the new metal, titanium, 
~hich undoubtedly will replace iron in many types of construction. Of 
mr structuralmetals, titanium ranks about fourth in abundance, there 
~eing more titanium than copper, zinc, and other common elements. That 
.s something which just has not been pushed and developed. 

• Nith the pressure for new materials, and substitutes for 
.~xls~ing materials, the Bureau of Standards and other government 
-aboratories are doing considerable work along this lineo We are not 
~lone in this. The Bureau of ~ines is working extensively on new metals 
md new fuels. The Department of Agriculture is working on new foods and 
mbstitutes. ~e are all concerned with the general, over-all picture 
)f the supply and demand within this country as to materials. 

ll 
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Sometimes these projects result in touchy political situations. : 
We recently announced the production of synthetic mica at the Bureau 
of Standards. Synthetic mica ~oes not mean a great deal to this country 
from the viewpoint of the total industrial operation, but it is a very 
important Commodity for certain electrical operations. I~ is an essential 
strategic material. ~t~e import from .India practically all the mica we use. 
This synthetic mica will provide a measure of safety to us o But it also 
means the destruction in some other 'country of an industry that is fairly 

large in thatcountry although small to us~ 

~.~e h~ve done that before in science. ~.'~e destroyed, the Indian 
indigo industry by the production of synthetic dies. ~e destroyed the 
Japanese silk industry by the production of rayon. ~Ne have gone 
through a cycle, and I think we can only saythat we will always have 
people who are victims of progress. We must, in our, planning, devise 
aids to these countries or groups to provide some other activity that 
will offset the progress which we have effected through our science and 

r e s e a r c h .  

Thank you° 

QUESTION: Doctor, ~ould you give us your opinion on the most 
advantageous division of" funds between basic research~ on the one hand, 
and applied research and development, on the other hand? 

DR. BRODE: I think that would be oredicated somewhat on the 
area involved° I think that ~vithin the defense agencies the funds are 
properly divided, with perhaps 80 or 90 percent devoted to developmental 

research. 

The experience at the Naval Ordnance Test Station has been very 
satisfactory because there has been an.earmark, or a tag, on lO percent 
of all the funds that come in, to provide a working fund that may be 
draw~ upon for basic, fundamental research, aria the people have been 
allowed a certain amount of.their time to do this. By doing that, we 
have attracted scientists there who have been able to do a certain amount 
of basic work and to publish it. Technical papers are now coming out fr0~ 

that la:ooratory. 

The interesting thing 'is that the scientist has not gone ~ld 
in choosing some abstract subject that has no connection v~th the. 
assigned work in his group. For his fundamental, basic research he 
has chosen subjects that have proved so interesting and useful to the 
Bureau of Ordnance, which sponsors this particular laboratory, that 
various research and development branches there have fought for per- 
mission to list them as one of their projects and pay for it. In other 
words, the thing has become of apparent usefulness. 
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A good, thinking scientist wil! not choose a subject that does 
lot have something to do ~th the field he is concerned with anddoes 
Lot advance that particular subject, And with the choice ~ he makes, the 
'undamental research becomes~basic, the basic becomes applied, and the 
Lpplied becomes developmental as we go through this particular progress. 

Ithink that the real point is not that there must be a fixed 
~d hard division~but there must be somebasic research tied to the 
ienerai program of developmentalresearch. The amount is not so 

' ~ wou~d say, in the nondefense 
mportant as the concept~ Generally, I " 

aboratories cersainly not less than 15 percent should be basic, and 
.robably 20 to 25 percent. 

QUESTION: Doctor, you spoke of the development of new insulating 
aterials and other advances that are useful in the civilian economy. 
recall that a couple of years agothe NBS developed a magnetic clutch. 
wonder if you would tell us something about the patent arrangements that 

rise out of~he application by industry of NBS developments. 

DR. BRODE: Until recently, the different government agencies had 
ifferentrules on patents, but a presidential directive has cleared up 
his matter by making all patent regulations alike in the nondefense 
gencies. In the Bureau of Standards the individual who discovers or 
nvents something has no patent rights to royalties, or otherwise, within 
he United States° The patent is given tothe Government and may be used 
y any industry that wishes to develop this particular patent. It is 
edicated to the pubiic. 

This does not essentially encourage patent activity, you might 
ay, except that the Department of Commerce is concerned with it in that 
ew inventions or discoveries that are patentable are patened. ~% have 
patent officer at the NBS who spends his time looking over these reports 
nd discoveries that are referred to him, because it is the :desire of the 
~partment of Commerce to insure the public,s interest. If something is 
ot patented by the Government, it might be Patented commercially or 
rivatelyby somebody outside the Government, and the Government loses 
he vested interestthat it has in having paid, from government funds, 
orthe development of a new processor idea that should be given to the 
~ople. 

That does not always follow in the defense laboratories, I 
~lieve, in that in the defense laboratories there have been arrangements 
y which patents are dedicated to the Government so far as their use in 
~fense is concerned; but, industrially~ the individual may obtain 
oYalties and rights upon the same. Again, that creates a sort of 
amarcation between defense and nondefense government activities. 



/- 

In defense activity it is obvious that the work is for defense 
purposes, and whether it has commercial interests outside of those 
purposes is not generally taken into conside ration.• But in the nondefense 
activities, it is considered that the interests of the Government are the 

interests of the people in any application. 

QUESTION: You mentioned the liaison and coordination within the 
Goven~ment in the nondefense research laboratories. I wonder if you would 
care to co~nent a little on what coordination and liaison the nondefense 
research and development agencies haw~ ~ ~dth industry and the universities 
in order to get away from a lot of this overlap that we see, 

DR. BI{ODE: I think that is coming. I have carefully ducked 
that subject. There is an organization ~th the initials "NSF," which 
sometimes means '~Not sufficient funds"; otherwise it means the National 
Science Foundation. The tT~o are synonymous at the present moment because 
the Government failed to appropriate funds for the National Science 
Foundation in sufficient quantity, at least, to make it operable. That 
agency is supposed to be the agenCy to do what you ask; namely, to provide 
the liaison between research and development in the government agencies ant 
research and development programs in industry, universities, and research 
foundations. It just is not operating at the present time. 

QUESTION: Dr. Brode ', you mentioned that among some Of the 
departments the several bureaus sometimes seem to be independent, that 
they have built up their own reputations, ks a result, there is ~ a great 
deal of overlap of activities and, in some cases, there is a great deal 
of confusion, to the detriment of the whole program. Would you care to 
discuss some of the factors that may help pull the bureaus together into 
an integrated program and some of the factors that will keep them apart? 
And, in your opinion, can they be pulled together? 

DR. BRODE: That is a very difficult subject for me to discuss. 
I am one of the participants, you might say, involved in the effects of 
such a move. Perhaps it would be more logical for the National Science 
Foundation, or a group of disinterested bystanders, to consider to what 
degree we should coordinate the various bureaus of the Government, remove 
the present reputation of autonomous, independent operation, andmake them 
all one unit; or whether it is better to let them remain as separate 
institutions of national reputation in a limited field of activity. I fin 
it a little difficult to answer that° But I think the Hoover Commission 
proposals and the National Science Foundation together, if and when put 
into effect and adopted, will cover that point as well. 

We are always undergoing a certain amount of change For example, 
in the Bureau of Standards, just within the last few months, we divested 
ourselves ~ of a section of the ~ NBS and gave it back to the Department of 



~ommeree. On the other hand, we would like to take another piece out 
~f the Department and put it into the NBSo Such things can be done. 
.~he part that we gave up was Commodity Standards and Specifications° 
~his is now a part of Domestic Commerce, to Which it, perhaps~ a little 
lore logically belongs. It is a bit difficult to draw these sharp lines 
>f demarcation. 

QUESTION- One of the arguments th.'~t has been advanced by the 
n/bber indusDry against continued governs.lent ovauership and operation 
>f the synthetic rubber plants has been that government research and 
[evel0Pment is considerably inferior to commercial research and develop- 
lent in the. synthetic rubber field~ Are you in a position to comment on 
;hat, either directly or in general as to whether the profits spur in the 
;ommercial laboratory is Of significant assistance in furthering research? 

DRo BROD~'.= I am of the opinion that government research is good 
.n those, areas in which it has been properly S~pp0rted, and it is a 
[uesti0n, I think, of supplying the funds. for such research activity. 
" think the cosD of research in industry is at least as expensive as it 
.s in government activities, if not more so, and I think the results 
~btained for the dollar spent in government.research are better than those 
;or the dollar spent in industry research. 

QUESTION: The Research and Development Board reports have 
;xpressed concern over a shortage of scientific personnel. Are you 
,~xperiencing any difficulty in obtaining sufficient scientific personnel 
;o carry on your research? 

DR~ BRODE: The answer is, yes, we are. We have difficulty in 
~btaining scientific personnel--even mediocre personnel, to say nothing 
~f top personnel--and we have difficulty in holding our top personnel. " 
L part of the difficulty is due to the civil-service structure, which is, 
" hope, being continuously revised and favorably studied. Another part of 
~his difficulty has been the shortage resulting from the increased demand 
~or these people. We have quite a number of vacancies that we are unable 
~o fill, and we do not have the authority to pay the high salaries that 
.ndustry or now even universities are paying in many of the types of 
)ositions that we control. T ha~ is true, I think, throughout the Government. 

I think there should be a release, we might say, of the ceiling 
~hat prohibits high salaries in certain areas, so that the Government 
~ould compete with industry in obtaining the top advisory and technical 
~eople. I realize that~in the armed services and in other government 
laboratories there has been a great deal Of difficulty in filling the 
positions because of inability to attract the people they really want. 
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QUESTION: Doctor, you brought out the answer to one question-- 
that the NSF is to coordinate government departments and universities. 
i did not quite understand, during your talk, whether the Interdepart- 
mental Committee now insures complete exchange of information, both as 
to projects being worked on and as to the results of end products and 
by-products~ among the various nondefense government agencies, and 
between the defense and nondefense government agencies. 

DRo BRODE: No, it does not° The Interdepartmental Committee 
on Science has no authority similar to that of the Research and Develop- 
ment Board within the defense agencies, in that projects are not cleared 
and coordinated through the Interdepsrtmental Committee. Its activity 

• as a result of the desires of the members who partake in it. 
is only . ..... .... ~ ~inted by the President and is 
The Interdepartmental oommm~ee ~ a ~ ,  ~ , ~ ,  . . . . .  

now under the chairmanship Of Dr. Hafstad; With an executive secretary, 
Dr. Scott, who was formerly ~ith the Research and Development Board. I 
think that, under Dr. Hafstad, who is the Director of Reactor Development 
of the Atomic Energy Commission, and the present composition of the 
Interdepartmental Con~mittee, we may look forward to some distinct activit 

• " : . This committee has appointed subpanels, one of which is on 
personnel, and is trying to solve the difficulties of all government 
agencies With regard to recruitment of personnel. Another one deals 
with security in the handling of foreign visitors, which is a problem 
faced by all government laboratories- The various subgroups within this 
committee are equivalent to the panels and subgroups within the Research 

and Development Board, as to phases and scope. 

COLONEL CAVE: Dr. Brode, can you tell us a little more about 

the research associates program t~at you have? 
we 

"t D~. BR@DE: We have auohor~ y to receive guest workers, and 
have set up a procedure by which industrial groups--anY individual, for 
that matter--can present themselves as research associates. If the work 
they wish to do is work the Bureau of Standards feels is within its 
cognizance, and would like to do if it had the money, it will accept a 
research associate arrangement, with the stipulation that the work must 
be under the direction of a Bureau of Standards employee; that is, the 
heaa of the department, division, or section, depending on the size and 

character of the work. 

We recently have had a complete section devoted to the American 
Petroleum research associate arrangement; the American Petroleum people 
are paying 60 persons who are Working on the critical constants of 
petroleum hydrocarbons, preparing standard samples of knovm hydrocarbons 
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" known purity, and determining their physical properties. This project 
~s been going on for about five or six years. We have projects from the 
~rtland Cement Company and the C~st Iron Pipe Company. We have various 
• ~xtile~ projects. The American Dental Association maintains a project 
i the expansion, contraction, and corrosion of filling materials for 
~eth. It has been a very successful progr-am in improving the quality 
~d character of these dental materials. The American Society for Testing 
Lterials maintains two people there to work on the knock value of 
'drocarbon fuels. We do the tests, but the standard of knock walue is 
Lt out under the name of the American Society for Testing Materials and 
s~ributed as its knock standard. 

So that I would say we maintain on the NBS campus continuously 
tween 50 and lO0 people who are research associates. They are paid by 
~e of these industrial groups, or by a society or association. It has 
en a very useful means of doing things we wanted to do but just did not 
ve the money with which to do. Quite often a particular project is 
mething that may have been started by the NBS employee in charge of it, 
may be his pet hobby, and he may have sold it to the association to 

t it to continue to support it. 

MR~ BAU~: Dr. Brode, I see our time has run out. Speaking for 
e faculty and student body, I thank you very much, sir, for a most 
formative lecture and discussion period. 

1 oct 199o--65o)s. 
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