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T~C::.HO IO~.T.~C_,.tL P.P.0GRESS 
FOR NATIONAL SECBR.L~Y 

12 September 1950 

CAPTA~,T Y~RCY: This morning, gentlemen, we off$cial]~ begin our 
series of lectures in the Technological Progress course of instruction. 
~u order to put first things first, we ha~ selected as our topic this 
morning ",Environmental Factors Affecting Technological Progress for 
National Security,,, such as research and development. 

We are extremely fortunate in havin~ as our soeaker Dr. Ralph D. 
Bennett, Technical Director of the Naval Ordnance Laboratory at V,~ite 
Oak, ~aryland. Even a cast~al'visit to this magnificent laboratory is 
ample proof, if any is needed, of Dr. P~nnett,s ability to foster and 
maintain the environmental atmosphere ths:b is so essential to a produc- 
tive research effort. It is with a great deal of oleasure that I 
present Dr. Bennett. 

DR. BENNETT: Thank you, Captain ~farcy. 

General V~naman and members of the Industrial College of the Armed 
Forces. I consider it a very great privilige indeed to have been in- 
vited to address this group. I recognize how carefully you have been 
selected, and that in your hands rests averT? large part of the fut~e 
of our Department of Defense. I am particularly pleased to come and 
talk to you about the envirormlental factors affecting technological pro- 
gress for national security for it is in this field that I have devoted 
a very interesting 10 years trying to create a profitable environment in 
our own laboratory. 

The oeriod of the last leo years has provided the best environment 
for the advancement of science and the development of technology that 
the vrorld has yet seen. During this period we have seen leadership in 
fundamental science develop to full flower in the universities of Britain 
and the Continent. We have seen it advanced by the endowment of many 
research fotuudations in our ovm comutry--foundations of which many were 
made possible by the vigorous exploitation of toc½uology. And we have 
seen science and its pursuit integrated into our ovm advanced education, 
to where, toward the end of this period we have begun to make a respect- 
able share of the basic contributions to scientific knowledge. It is 
well that we have reached this stage, becausewith the end of ~orld War 
II, with the suppression of science in Europe, at least temporarily, 
partly because of the economic situation and partly because of the Iron 
Curtain, we shall have to rely more and more on otu ~ o~;m efforts for pro- 
ducing the very basic ideas on which science advances and which permit the 
advancement of our technology. 
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"'J t In our exnlol~a~ion Of science t~ough applied research, we have 
long held the leading position. VFo have a very much wider appreciation 
of the Lmportauce of science grad teclmol~gy in this country than exists 
an~vhere else. As a result o£ this, we have been able to create a ~t ...... d 
ard of living wh._cn is unequaled ~n3n~rhero else in the world° 7re have 
enou~zh to provide a stand<..r¢~ of living high above that which any other 
population has ever enjoyed and still hays enough loft over to provide 

-~ 
substantial help to mar~'~, other areas. Tn~.o makes i% vary much worth while 

I " t to examine the conditions~ch have led to this aeve!opmen of science ~nd 

this very great advance in technology in our country. 

It seams to me that the first requirement for +,he development of 
science was an acceptance of the scientific method; that is, the freedom 

• '- ~ ~- the ~ ~ " to accept or reject ,~uohor.~.tj on o~.sms of experiment and no other. 
Until we had such a philosophy,, it was ~:mpossib!e to really make progress 

in the scientific field. 

In addition to this~ it is necessary to have a s~ficicnt fraction 
of our population cquipped with the le.isura nccess.zry t'o tl~ink and study 

~, 7 ~ has mad o this possible .and cxporimcnt~ ot~r tec....no..o~ 

In the early days most of the support of scientific effort came from 
-- ~, ~srovid'.ng" the where- • ~ ~ by a ~.:ea!tny man wealthy patrons, e i t h e r  dlrc c ~].y, 

. ~,,or,.~, o r ~  m o r e  -~. ~, v f r o m  e n d o w -  withal for one or more scientists to "" ~" co~.mo.~l~ 
moats of ~mivorsities. 

!f we loo~ to the origin of otu ~ industrial laboratories, we find 
that most of them can bc traced back no more than 50 Fears, and some of 
them are vary much more recent. Vie find that in the beginning these 5m- 
dustrial research groups were usually led'by a person of unusual attri- 
butes'sad accomplishments. These leaders, ~any of whom are still living 
today, have, first, an ability to'attract men to themso!ves~ and, second, 
they have 5~magination, enthusiasm, optimism, and persistence, y~. addition, 
a leader must be a salesman, in that he has be be able to sell his ideas 

t '~g Ir to industrial management. Scientists have tO get accoptance of ~"" 
ideas, of the long-term nature of their work, and the long-term support 

it requires. 
f 

If we look back at the record we find that by 3_925 the future of memy 
,croon b.,_f~.c men. q~ ~ ~ndustrios was deanna.ant on the research aT o " . ~ ~ of our _~.~raa - 

~ e  n o w  f i n d  t . . .~at  t h e r e  a r e  f e w  1,....r~_,c c o n c e r n s  t h a t  d~.~r~ t o  ~ n - -  
certain future without a group of scientists looking towered n e w  products~ 

now or6cesscs, and new markets. 

Among the t!~ings which made possib3:c this great dcvqlopmcnt in in- 
dustrial research arc those: First, was a pioneerino ~ spirit which is 
essential. It was this Which inspired o~m forebears to carve this Nation 
out of the wilderness. With the disappearance of the wilderness frontier~ 
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we have a substitute, at least for a part of ot~ oeople~ in the fron- 
tiers of•science, It is in, porter to science and-technology tha~ tn_s' 
pioneering spirit be kept alive. 

Closely akin to the pioneerin~ soirit, and also essential to o u r  

great industrial research achievement-, is the spirit of free enterprise. 
Without the freedom to initiate new industrial ventures and to accumulate 
the canital necessary to finance such venttu, es~ o~r ~ecnnoiogj~ would never 
have flourished as it has. 

Besides these~ a,certain ~o~mt of daring v : a s  involved~ both on the 
part of the researchers and on the ns~t of industrial organizations. It 
was the kind of daring which permitted the discar~ing of useful machines 
in favor of more useful machines and of good processes ~u favor of better 
processes. This was in the nature of a gamble, and doting which oermits 
g~abling was also involved in the evolution of our industrial resee~ch. 

The sociological conditions which led to the phenomena], development 
of pure and applied science in the recent east are in a state of %ransi- 
tion today. We see the traditional freedom of inqui~.D~ being discarded 
behind the Iron Curtain. We see in the party line approach which Russia 
is imposing both our best long-termhope for success in the present con- 
flict and at the same time a warning lest we throttle o~u ~ o~'._~ science icy 
political control. 

W e : s e e  a disappearance from the Z.~erican scene of b h e  wealthy patrons 
who os~abl.Lshed ou~ research foundations ancl who finance~ our ~uuiversitieso 
We are substituting t<~.-suppOrted institutions for those formerly sue- 
ported b~/ endovnuent~ and ~ must be extremely careful that we do not-im- 
pose political controls on the research which is done in these ts~-supported 
~mst itut ions•. 

I think we can look ~ith confidence to our ability to provide tha kind 
Of atmosphere that I ~m apoaking of ,under those chseuging conditions. We 
have seen the Office of ~/ava_1 Resesmch provide the basis for the develop- 
ment of fundamental science without undue control over its course. %Vo 
can look forward ~ the near future to the activation of the National 
Science Foundation, which will take up and oxpand this effert~ with the 
help right from the start of what Oh~ has learned about creat.in~ a suc- 
cessful environment. "- 

If we are to preserve our technological leadership, we ~.ust maintain 
the means of fosterin~ the link bet~oon it and basic science, n&nel;F~ 
applied science. We must, despite the over-increasing defense burden, 
preserve the opportunity for venture into new processes and for the devel- 
opment of new materials in o~r industrial research. Vfe must leave a mar- 
gin of reward for success in such new vont~es. We must keep it more 
profitable to discard the obsolete and to •accept and exploit the new. 
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This we must do even'if it means some ]_imitations of cvrrent benefits 
to the o!d~ the weak~ the special pleaders~ and even to our fr.iends 

and neighbor s. 

In addition to these changes~ there are other pro!~lems in con- 
nection with our diminishing natura], resot~rces which throw a severe 
burden on our techno]_og~r. For the last 150 ~rears we have been using 
-these resources w~th abandon. Some of them are approaching exhaustion. 
We must look more and more to renewable assets, such as the products of 
forestr~ and agriculture, We will have to depend more and more on s~u~- 
thetics made £ro~:n more abundmnt materials. IVe sha~! probably have to 
substitute metals which are taken from less accessible ores and ores 
which are more difficult to refine. We may have to evolve methods of 
exchanging ot~ manu£act~.med goods for raw materials so that both sides 
in the deal can prosper more than has been nossib!e in the :east. ~.[an~ 
of these changes may depend on new and. improved %ethnology for their 

successful orosecution - 

~?e may continue to look forw. ard~ .T. bhin]::~ especially in more normal 
times~ to a reduction in the labor of the .~.n.~,vmaual. This (;an b~ done 
only by providing for a greater output nor hot~r from .our working people~ 
and this in turn can come only from better technology~ There are things 
going on in this zield which i think represent a danger. The artificial 
limitation of ouoput as nractJ_ced in some areas ~,oda~ may place demands 
on applied science and i.:~s evolvSm,~ technolo:Yg~ which these are ~nab!e 
to meet. Our hoases wo[~!d be better if we could use m~e modern methods 
in their construction, and the methods useo. in the operation of some of 
our rai!rcads are rapidly takin~ the railroads o~Z of the transportation 
market. These things~ i think, are to be ro:~arded with concern, 

Now~ besides these general conside~'~a+,ions having to do with the 
national scene~ there are some local problems in the fme!d 0£ environ- 
ment wn.l.cn" " ' I wouXd !ike to discuss. ~.Vo have seen that.the universlties 
and +.he research foumda-Gions have b6en able to nro~_ide ~an atmosphere 
which seems to be nearly ideal for the evo!u~ion of p~-o or basic science. 
Theso ~liversities hava provided an atmos-0here in which we]..!-.trained~ 
creative minds~ endowed with curiosity and interost~ have been able to 
make very substantial nrogress. They enjoy almost comnlote intellectual 
freedom~ and the leisure of the men so engaged is arranged so that th6y 
have smple time for study and experimentation. With the disap-ooar,~nce 
of substantial income from endoTanents~ it seems !iko!y that the Government 

must step in more and more to give the necessary support. 

Oar managers of industrial research have also nroviffed ~ environ-. 
merit in ~#nich-applied science has nrospor~d. They too have .!earned to 
use trained minds~ endo~.v-ed with ct~riosity and interest and enthusiasm~ but 
~.~ith a bent toward the practical. They also have a!lo~Ted froodom~ but 
within a more limited field, pcrtai~,ing to the industry .with which the 



research is associated. They enjoy an advantage over their friends in 
the universities, because they have no teaching role~ no extraneous 
duties. Iudustr-j has certainly learned that it is profitable to support 
adequately ventures of this sort. 

There is a third great area which is becoming increas~]gly important 
in this country--that is the area of pure and applied science, supported 
by and in the Federal Government. This is not anew thing in the Federal 
Government. Scientific organizations such as the Geological Survey, the 
National Bt~eau of Standards, and many others have long made important 
contributions to science. Put it is only recent_77 that the Federal Govern- 
m~nt has gone into pure and applied science on the present enormous scale. 

For instance, this year #n this country the total expenditure for 
research and development will approach two billion dollal-s. Of these t~,vo 
billion dollars the amount of some 1.1 billion goes to work supported di- 
rectly ~# the Federal Government. of the 1.1 billion dollars the Deoart- 
ment of Defense has the lion,s share, al~nost 700 million; it is being 
increased rapidly because of the Korean trouble. Of the 700 million dol- 
lars something over one-third goes to the direct support of laboratories 
and research and development establ.ishments within the armed services. 

These research and development laboratories o£ the armed service 
vary greatly in size. They are for the most part highly specialized and 
provide services that cannot be obtained in any other way. There are 
about a score of such establishments, most of which are larger than all 
but a few research and development establishments in indust~r. It must 
be remembered that the imoortance of these establishments to this country 
is not to be measured by the size of the financial invest~ent in them. 
This Nation will depend on them to oroduce certain essential items. They 
will produce most of the weapons and many of the items of equipment which 
our armed forces will use in time of war. They employ approximately lO 
percent of the total talent in this country devoted to research m~d de- 
velopr~ont. It is therefore extremely important that the management of 
these establishments be good and that the environment which the~ offer 
be such as to attract their share of first-class talent. 

The environmental requirement for creative scientific and technical 
work may be summarized by the phrase "a o!ado where a man maywork affec- 
tivQly." It is a good general rule to follow that anything in the en- 
vironment ~hich hampers the scientist or research engineer in getting 
his work done is detrimental to the acquisition m~d retention of good 
talent. Anything which aids h~n in this endeavor ~il! add in the long 
run to the quality of the talent and of the astablis~nuenb. Thus the fewer 
the restrictions in the way of things v;hich interfere vrith rapid progress 
of work, especially arbitrs~y ones, the bettor the osts~blish~ont. The 
research ad~.inistrator who imposes ~mnecossary restrictions, or the admin- 
istrator who fails for a moment to do valisa~t battle against arbitrary 
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restrictions Lmposed from above~ will not have a good shop and will 
not be able to attract good teclmical talent. 

I m • ! have mentioned the importance of being au&e to attract good talent. 
ancL development business be- This is of vital importance in the research "" ~ 

cause it is a business of ideas~ and ideas originate in the minds of in- 
dividuals, not o£ masses. The n~mber o£ individuals available who can 
supply ideas at a sufficiently great rate is very !.~mited indeed° The 

w o x  t..~ a man who can nrovide ideas is - ~ place where he can work out those 
ideas expeditiously, and that iswhy we have to provide a nlace where a 
man can work effee-bive]~. This is so imnortant that we m~sb continue. . to 
expound it to our superiors all the way up u~e line9 we must make sure 
that we provide~ or they get the means 'to nrovide, the very best Possible 

atmosphere for work of this sort. 

~mong the conditions which are necessary to achieve this go&! of a 
place ~,-~h-ere a man can work effectively is this; He must have professional 

~ who wants to build a career in science will look s-apervisors. A ~,oun~ man 
to his leader for his"fut~e. I +, is essential that those leaders be men 
of his oi'n~ professions, and men who are building their ovm.reputations in 
that profession. They must be fully qual_fmed T~,rofessionally to ,~up2iy 
leadership ~nd bring opportunities to young men. ~he~ must understand 
what a young man needs in Order to advance and must see that the yom~g 
men d,o advance o~ Theymust make sure'that -blue yov~ig men get opportunities. 
This can be done only~ in my opinion, by the fully qualified, professional 

man. 

Another ,thing we mus$-be careful abo~:b is making sm~e that the oppor- 
tunity for-advancement in these laboratories goes all the way to.the ton 
for professional people, we"must transfer the technical responsibility 
to the men i_n uniform (who. are responsible in the last analysis in these 
!abOratories) at the highest possible level. It is. important that we do 
this~ because the top level that exists in these laboratories is"~he 
thing.at which the enterprising young men look. They look to the very 
senior men for their !eadarshin5 ~.nd" if the responsibility is transferred 
to men in uniform at too low a level, tn~ young man rrho is enterprising 
and has an e~,~ to the future will be discouraged ~nd will be ~ery liko~r 

to go somewhere else. . 

• .~othor. thing whiCh is essential in'attracting col men is Stability. 
Here we have a a~z.~muu.~  problem in the laboratories of the ~med foi~ces, 
because the stability o£ our establishments is, at least in part~ beyond 
the control of the b~rcaus and services responsibie. There is .a solution 
to this problem which has been worked oo.t with considerable. effectiveness 
by the Bureau o£ Ordnance. It involves, in the first place, staffing the 
laboratories at a level ~,.-rhich looks as if it could be supported through 
thick and thin for a reasonable number of years. This means that the 
men responsible for the operati0nof these laboratories must resist 
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attempts to expand them too rapidly or attempts to contract them too 
rapidly. We est~ate at %~ite Oak that v~-e cannot safely, without jeop- 
ardizing our reputation, reduce the size of our establishment at a greater 
ra~e than one percent a month. A reduction in force cutting off abruptly 
20 percent of the staff would ruin our reputation. Conversely, except 
under the st~ulus of a full-scale emergency, it ~ould be very difficult 
for us to expand at a greater rate than one percent a month. This sta- 
bility is very import~it in i'esearch and development. 

The slack in operations of this sort can be taken up by contract 
work, which is the nroced~?re tllat the Eureau of Ordnance has used. Con- 
tracts by their nature are temporary, and the contractor v~!~o holds one 
faces instability because the contract usually ruus for only one ~ar~ 
or two at the most, at the on4 of which it can be a f~nished transaction. 
The contractors recognize this and make provision Ln the price they set 
to cover the cost of these fluctuations. 

Another thing that a yo",,mg mau looks for when he is going to a re- 
search and development establishment is an opportunity to develop h_4~- 
self in his profession, ~,.viiich is very impor%snt° V,[e find in ot~ recent 
experience at White Oak that the thing ~,~i.ch interests ot~ }+oung recruits 
most iS the fact that we c~n provide, throu~zh the help of local ~u~ivor- 
sities~ an opportunity for our ~o'mng .men to contimie their teclmical 
education. This is perhaps the most import~nt single factor in attracting 
able young men. 

"" 7 loo~- oppor'btu~ity to A~%other thing that a young mar. wi~ .... for is an 
build hJ~self up professionally through the oublication of the results of 
his work. Here ~re have a very difficult problem because of the require- 
ments of security. Ho,~zever, if ~Te interpret the requirements of security 
as broadly as ~e can, and encourage'o~r people to oub!ish ever<,~hing of a 
basic nat~e, we can rmacli, i think, a reasonable compromise in this 

• difficult situation l£e must make sure t,:at nobody arbitrarily turns 
down an ~-tic!e for publication just because it: is easier to ss~ "No" 
than to worry about whether it really is an article that is a!lov~ab!e for 
publication. 

Another important means of broadening the contacts and outlook of 
o~r technical people is attendance at meetiugs of professional societies. 
This must be encouraged. It is more Jnnportant in our establishments than 
it is in industry, because of the confining nature of security and the 
lack of ability of our people to discuss their work in detail with their 
fellow scientists and research engineers elso~hero ~n the country. There, 
fore we must make every effort that ~e can to orovide a means for attend- 
ance at meetings of this sort. Our establishemcnt is st'_ll having a 
selling job to get enough money to provide adequately for this. 

The operation of a largo research and dovo!opment 0stab!ishmont re- 
quires tearm~'~ork, and that tes~m.'.rork can be built only through cs~eful training 
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of the abler men to come up thro~zh the line to positions of greater re- 
sponsibility. I think it is important to recognize that we must tra_im 
these young men. .Vfe must give them an opporttmity to develop rheim ad- 
ministrative side as well as their scientific s'.de o %7e have been trying 
to accomplish this at~ite ~ " ' • Oa~ ~mtn some success. In fact~ our Success 
has somet~r.es been embarrassing to us because our people are in very 
great demand by other agencies. 

Im addition to these in-bellect~al "~ t~.,.n~s ~ich scientific work com- 
prises, there are certain material aids which are essential to any suc- 
cessful or satisfactory ooeration of an estab]:ishment, such as o~zs. It 
is very important to provide adequate ho~.simg~ and it is highly desirable 
that this housing be so located that o~ staff has access to shopping 
centers and centers of cu!ture, eas~ transportation, and all the thing~s 
that are available to an urban " .... " - popu~ao_ on. This may'make the c]ifference 
bet~'~een a very expensive and an economical operation, as some of o~r 
laboratories have learned. So~e of these !abets, reties, becat~se of the 
nature of their ~or!c, had to be in isolated olaces. It may double the 
total cost of reoearcn and deve!ooment if it is necessary to'build and 
maintain a to~wn and offer bargain rents, free transportation~ free schools~ 
and many other ¢"~._L~.~so that cost a lot of money, ~n order to induce scien- 
tists and technical people to join your staff. 

Today an ample supply of the th~:ngs that an e~eerimenter needs is 
verst importsunt to successful research and development. Nothins c~ be 
more frustrating than the ~i-.~+,~~;~,.~..._~,~ to acauire~ an essential piece of 

~ ~ v~ith considermb!e apparatns. Here in the armed forces ~e are .... c~d a 
problem, because our supply departments o~er the years have been built 
up for the purpose of providing identical items in groat :n~nbers at the 
lo~est possible cost. The Drob!em in research and dsve!oFment is ~suallY 
to get one thug end get it just as quicl:3.y as nossib].c because it is 
holding uo an expensive program. 7£0 don't care ver~; much about ho~'~ much 
it costs. For instance, a m~ working in our laboratory may need a fifty- 
cent vacuum t~10o~ ~vhich he Imows is available at the corner radio store. 
If o~r s~Koply system cannot acquire that tu~?e within a little bit more 
tLme than it takes to send a man to get it at the corner store, then our 
scientist is going to become impatient. If in addition'thero is a qu'.bble 
as to v~hether lift7 cents is the absolute minim~m price~ with the quAbb!o 
holding up a program ~4%ich costs a dollar a minute (anS~ this would-be an 
average program in our laboratory) can we b!s~_e him for being disgusted 
with the management~ and transferring to a botter-r~m esbab!ishment at 
the •first opport:o~.ity? Vfe have"had a groat deal o£ success vrith the Naw~l 
supply system, but o~r problems are not yet fulZy solved. IVo ~ast a!l 
~er![ on this ~greblemsmd generate a philosophy that fits these peculi~:T 
establishments. 

We operate our research and development ostsbi'.slm~,ents in the armed 
forces for the most pp.a~t under the civil-service system. This system 
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has as a basic tenet that Competition for its positions ' "w sna_.~, be free , 
and open. This imposes a heater burden; ' and [ see no eas~, solu:fion. 
[{owever, the Classification Act of !9& °, and the other laws and ,reg- 
ulations which have been e ~- ,nacued for the decentralizinc of civil-service 
%er~.tmons, can do much to alleviate this problem. ~[e must take full 
advar~tage of the o "~ " " " p ssmollm%les of :decentralization. 

Vie have found in ot~ operations that the Civil Service Commission 
and the people in it are oml~T too q!ad to have suggestions a~d ~ril! be 
as helpful as they can In = ,~, • ° ,,ac~,, ~:re ha~e had, I think~ a litt].e better 
success in o~ ~ operations in this respect.with the Comauission than with 
some of the agencies of the i¢avy itself. ?ie have to get amore wide- 
spread and deeper oomprehension of these problems on the part of the 
people high in our commands, and that is where you oeople will be before 
very long. 

In o u r  establishment a t  White Oak we have set ourselves a goal which 
envisages a productivity in our establishment which is second to none. 
!Ve appreciate the difficulties.in achieving this goal with the system 
under which we have to operate, but we also try never to forget the great 
opportunitT< with which we are presented. ~Te recognize the importance of 
our .laboratory &ud. of similar establishments to the c " ' ontmnuee, freedom of 
this Nation. Armed with the ever-present r~alizat~on_~ -~ . , on the one hand, 
of o~r great opporttmity and of the great national need, oh the..other .hm~d, 
we shall~persevere in this endeavor. "~Vith the help of men like yotu~seives, 
and the many others involved i~. chartin~ the c o m .  s ~  and ~ ~ ~ ~ ~ ma_nta ...... '_n~ the 
effectiveness of o m  ~ Department of Defense, I feel sure that ~,~e, shall 
achieve our end. Thank you. 

QUESTION; I have two questions.. First, what is y o u r  mothdd of 
procuring new talent? Second, how do the advantages of "Zhm,e'+ Oak cemoare 
with those of private ~ndustr-~.* 

DR. Bo} 1'~mm . ~ - ' ~ . ~ :  I will ans~ver the second question first° I am very 
happy to have been invited to the z_±%.~eth annzversary of the opening of 
the new research laboratory of General E.lectric Company, which resembles 
White Oak ~* oumvarday in its nature and rrhich in its structure is almost 
identical. I -am glad that we have something good enough for industry 
to use as a guide ° I would say that on the average we haste very much 
bettor . . . .  ~ " ~acllmo].es than ~miversit~cs and probablTT better fac ~-." -~ . . . .  ~ . . . . .  ~t..:.e s than most of industry. 

One df our troubles is t~..t~.~ some of these --~zendor_um° l ~acilities: that 
we have are not being worked to capacity.. That' dmscoura~s" -°~ .... ~' .oeon!e v~ho 
come in and see, for i n s t a n c e ,  a g r e a t  v : i n d  t < n n e ' l  v . r o r k i n g  j i b , . s t - o n e  s h i f t ,  
as ours is, whereas its ca)aeity is tremendous. 

~..,e have another problem in getting new talent, and on this we have 
expended a great deal of energy and effort, l.Ve are behind the eight ball 
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r i g h t  from the s t a r t  because .the f e e l i n g  i s  genera], througho~% t h i s  
c o . t r y  t h a t  working f o r  the Government i s  no good. We have to @~ispel 
that feeling. One way to c.].o that is to build establishments like ~hite 
Oak a~nd operate them on an effective basis. '~re can do that if we twist 

these regulations around a little bit--not very much. 

How do we recruit people? Every fall we run a campaign in the 
universities and colleges in the East. We send our senior people ot~t to 
talk with the professors and tell them what we are doing and tell. them 
what people ~e need and the opportunities they will have. 

Then we hay, this register business to go through with Civil Service, 
which is a serious handicap. We have been able in our Potomac RJ.ver Naval 
Command Board of F~nert Examiners to do array with some problems, but not 

all of them. They are still difficult. 

But we do have the job of convincing the'scientific public that it 
is a good deal to work for the Navy, the Army~ or the Air Ferce~ that we 
do have Lntelligent management Ln these establishmentsj that we can oro- 

duce establishments where a man can do effective work. 

V(e start with the youngsters. We bring them in and give them a one- 
year training course. We enco%~rage them to take courses at the University 
of Maryland with the idea of getting a master's and'occasionally a doctor's 
degree. ~e send them to scientific meetings. Then, after }-~e have a man 

t~e laboratory and likes it and'recognizes what who has spent a year at ~ 
we are trying todo and that it is a good place to work, he is o~ very 
best advertising, by his going back to his old school and telling the 

boys about it. 

It is a long-term proposition. Stability is vital here. ~Je feel 
at ~gnite Oak that if we had to reduce ot~r force ~ we Would reduce it far 
enough that we could still take in young men when they graduate from 

cello ge. 

The problem is to overcome this negativeview which exists in the 
country, to really offer a good nlace to work, to really be consciot~.s of 
what it takes to make a good place~ and then insist that ~~e have i-Oo We 
have to make a sufficient furore un the line as far as may be necessary 
to get the restrictions removed and to get the s~pport ~e need. 

QUESTION: Doctor, I think most people recognize float ~ve have out- 
standing equipment throv~hout the research and deveiopment~org anizati°n 
for the military departments. Hov,~ r~ou!d you rate our scientific per- 
sonnol as compared With those in universities s~ud indu.stry? It is in 
that way that we can judge he ~ well we are doing~ since research and de- 

velopment depends upon the ability of the individual men. 
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DR. BENNETT: In a word~ not so g0cd, You can meas~me the q~.lity 
of your staff in two ways. You can look first at the more basic side of 
it We don't do very much basic research in these + ' "" ~- -~ 

" es~ao_zs me-.Ls. It is 
vital that we do some. That is the thing v~e have to sell up the line-- 
that it is vital that we have a few peopq_e roamin~ around who don't have 
to do a~.y%hing but what they want to do, which is to think. But we have 
to get somebody who has something to think vd.th. 

Now, as to outstandin~ men in the physical sciences, how manz ~ do 
we have? That is one way to jud&e. Nobody in the Government has won the 
Nobel prize. I think that is bad. I think we ought to be able to pro- 
duce an atmosphere which would lead to such achievement. 

Another measure, aga'.n on the basic science side~ is this~ I~ow many 
members of the ~Tational Academy of Sciences do we haveO The National 
Acaden~j grew out of the efforts of a Na-~r man, Gideon Wells, dur.~n~g the 
Civil War days. At that t~ne it had 45 members~ of which 9 were l'Javy 
people. It now has %50 members, of whom not one is employed by the Navy. 
I don't know whether the Air Force or the &z~# is any better off. That 
to me indicates that we are not doing well enough. We don't have good 
enough quality on our staffs. 

O~r achievements in engineering, can b e  gauged by the n~mber of en- 
gineering prizes they win of which there are at least half a h%~ndred. 
I made a study to find out how many'of them have been won ~v :,!a,~%r people. 
After looking over a lot of records~ i have been able to .find only ~zo or 
three of those prizes bein~ won by Na~T people, and yet there are a large 
number of prizes awarded every year. Vie don't get enough, and our quality 
is not high enough. 

Why isn't the quality high enough? Because we don,t appreciate the 
high level of quality that research and development requires. We don't 
appreciate the importance of " "  ~'-" . tums:~zno the laws and regu&ations around so 
as to ~et that quality. I think v~-e ~qo~,~ how to get it. Vfe have to get 
the people up at the top acquainted v~_th what it takes to r~n these labo- 
ratories. A wzrm body without ideas in one of these establishments is a 
terribly expensive ~nvestment, It costs $20,000 a year for every one of 
them. If they don~t produce, it's bad. 

QUESTION: Wot~!dnrt you be better off in handling your technical Der- 
sonne! if you had a competitive system based upon whether they had the re- 
quired qualifications and talent rather than being tied to the ~ob analysis 
system in ~ " ~. ~ c=vz_,-surv~ce positions? 

DR. BE~!ETT: 7fell, the job sa~alysis system in the Na~/ certainly 
is elaborate. It is the most elaborate and fancy in the vTho!e v¢orld. 
I have spent years fighting it. 
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I don ~t l~ow whether I can ansv/er yo~r question, but I do think we 
have vastly overdone this bushiness'of trying to de!Sneate the ~ob of a 
scientific man in too ~reat detail, and I haven't had [~uch luck tr~ing 
to alleviate the system. It takes too ~uch effort On the part of manage- 
ment and supervisors to bring job classification and oersenal qualifi- 
cations together, in order to recognize real talent. 

QUF~T!ON: As I understmi4 it, basic science has been done to a much 
greater decree in Europe than ~n the United i~tates. That was true in the 
past and may possib~ be true at present. I ~;~onder if that is not a re- 
suit of the fact that in o~,~r ~tmsrican tmiversities and research labora- 
tories we generally push this idea of productivity. We have pushed that 
idea to such an extent that those men who have the capability Of coming 
up with ideas are so pressed for t~ue on some specific project that they 
do not have the leisure that is necess~ry 5f they are to do research in 
the field of basic science. 

DR. BENNETT: I think there is a great deal ~ that. I don't h~ov~ 
too much about the ~.~cy the universities operate in E~a~opo~ but it :Ls my 
understanding, first, that to become a profsssor~ TJarticu!arly in Germany, 
you have to be really a "hot shot" in your field. You have to be ve~: 
productive. 

Second, when yo~ got to be a orofessor J~n Europe, you have a guaran- 
teed income for life, without any cut in sal~r~ ~ on retirement, s~d you are 
outstanding in your particular are c.. ]-n other }~ords, a mo.n in that posi- 
tion over in Europe probab]~v has more freedom to think than a man in a 
similar position in any of ot'~ universities. 

The importance that is attached to such work and the respect with 
which such people are treated in Eurooo are considorab]~y higher than in 
the United States. That may contribute to this situation, There is al- 
ways that ~go tm,~ard ~)roducbivity in this co~.ntiv, and sometimes ! think 
that st:hnulatos the doing of second-rate work just to got it out. If the 
neooie ~-ho did this sort of thing wore in a !ittlo safer position and 
there vrere a little less requirement to keep up an i~modiatc show of pro- 
ductivity, v~e might gct better long-rmlgc results. 

But we are learning about, this. In 1900 and bOfore, over2Tbody had 
to go to Europe to g0t a technical education. There ~7,~ero no places in 
this country, except perhaps Johns !!opkins ~ndor GiLman sad one or tyro 
others. Now the technical education here is a~u~ost as good as in Europo~ 
although I think we ~Tasto an a~'~ul lot of the time in our Secondary schools. 

$~[e arc learning to provide those people ~fith the same things that 
they used to get in Europe. We are gotting our shard of the Nobel prizes 
no~z. I think that in another 25 years vro will probably be -cell s/~ead in 
the leadership ~ this phase of science° 
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Q~/ESTION: We have heard that a great many scientists, especialJy 
Nobel 9rize ~vinners~ make poor a~mir~istrators. ~Vo~id you care to ce'_~ment 
on that in view~ of the need for administrative operators in your !abora.- 
torie s ? 

DR. BEN~TETT: It is true that Nobel prize winners may no-o al~ays be 
good as a4ministrators. I think it ~ould be safe io say that it would be 
ve~ unust~l if a man v~ho had r~on a Nobel prize were at the sane time a 
good a@ministrator. That would be true at least in the sort of rot~gh 
and tumble situation that you have in the Goverr~nent~ ~here you hav~ to 
do a lot of pushing and nearing s;~d out up with a lot of frustrations. 

I would say that the requirements for the t~vo t3~es are quite differ- 
ent. V~e have people in ot~r laboratory who are not good administrators~ 
but they are good scien hists. Although the CiviL-service system impose 
some oroblems~ it does make s~o!e provision for moving these competent 
men right up the line ~e the highest grades° To accomD!ish that~ you 
must have an a~ninistrator ~ho appreciates these people and goes in and 
fights for them.~ 

QUESTIO!'[: Getting back to the personnel ~oroblem ao:ain, ! am con- 
cerned about the amo~uit of endeavor that is required in-se!ectin~ and re- 
taining the man wi-0h the inquiring mind, such as a lot of college gradu- 
ates have° it is m~T ~nderstanding that at such-research laboratories as 
that efC~nera! )iotors they will select college graduates, give them the 
facilities of the laboratory in their general area Of interest, and then 
measure them in a year or so to see if they have made any progress. If 
they ha~en-~t, they are looking for another job. Can we do such a thing 
in government researchO 

DR. BE~TETT: S~ely, but it is 'desirable.to reuruit by a :personal 
approach. Lf I want fo find at NIT a goodman who has~-generally speaking, 
better than aversg~ PrOS~ects as'an electrical engineerj I go to the elcc- 
trica! engineering staff and say, ~'Joe~ i-~ho are your good peop!e?~' I 
know of no substitute for that direct bersonal approach. 77ou have to find 
thtm out by gettin~ the ostima%~ of another mature man as to v~!~o Js most " 
!i/~ely to be able to do the job that has to be done. In orCer to do this, 
we send the same scientists and technical people back to the same univer- 
Sities year aft~cr yo~ ~ to got acquainted with the faculty and get that 
sort Of information. T~at is the start of the soT_utibn,~ 

The nox~ thing you have to do is to persuade these young men that 
you are offering them the best kind of career. That is rather dlfficult. 
.If you depend on the notices of the Civil Service examinations that are 
put up in postoffices or on bulletin boards , you hay0 to take what comes 
along° That~vay you don't get very much. You have to got out and make 
an energetic, active effort in order to ~et onouzh of the good men to 
apply for the exanination and tot on the register. 
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If you can oersuade good men to get on the register, the problem of 
hiring them is not diffic~,. You can tell the good from the bad. Our 
board is run by scientists, by technical people. Theyare the ones who 
get us the appointments. 

QUESTION: It is my understanding that the Navy laboratory at Danger- 
field is run lO0 percsnt on contract~!~th the Consolidated Vultee Corpo- 
ration. Would you comment on the relative success of that operation in 
comparison with a laboratory such as yours insofar as being able to attract 
and hold good personnel is concerned? 

DR. BE}.E~TT: During the war we had to have a lot of establishraents 
such as Dangerfield near at hand. The Applied Physics Laboratory at 
Silver Spring, which is run entirely on contract, was one of them. %~e 
had to set up these establishments and do it quickly. 

These laboratories were set up during wartime. Theyhave certain 
advantages. They don~t have the civil-service oroblem. They don't have 
rigid pay scales imoosed on them. They also have m~uy other advantages. 
The hope has been that the advantages of contract operation will be great 
enough and the productivity will be enough greater to perhaps enable us 
to expand the sort o£ enterprise that we have at White Oak. 

It is too early, I think, to say which method is better. We find 
that the people who run these contract laboratories have their headaches, 
too. When you compare our success with that of a place like the Applied 
Physics laboratory, I feel that we haven't done too badly in attracting 
and retaining a good staff. I wish we had done very much better. Contract 
laboratories'do have some disadvantages. They don't have the stability 
that we have, because their contracts have to be renewed each year. They 
have to evolve retirement systems and other special benefits of a sort 
which we already have had long established. 

The problem comes in adjusting our administration of these government 
laboratories to the civil-service, supply system and other regulations and 
agencies,, so that we can operate effectively within the Federal Government. 
There isn't any reason in the world why it can't be done except where 
there is lack of appreciation at the high levelsof vrhat it takes and the 
importance of doing it and adjusting the regulations so we can do it~ ef- 
fecZively. I think v~ will have it eventually, and I think in the long 
run that ours is going to be the more stable type of operation. I hope 
we can make it the more productive. 

QUESTION: Do you have access to the scientific information that 
other countries have? If you do~ would you csme to comment on which 
countries and ho~'~ you Obtain it? 
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DR BENNETT: We ' " • naxe to. depend on the Office of Naval Intelligence 
and the Central 7ntel!igence ~gencv for ~:- 4~ " - .~-" mnforma~,.~n. We don,t 
have any ",nside information from behind, the Zron Curtain. 

Some of the individuals on con ~ staff know people in other cotmtrie.s. 
I kno~¢ many people in Britain. I try to go over there about every other 
year and visit scientists in the university and ~pvernment laboratories. 
Some of o~ people km.ow people behind the Iron Coal.rain. ~{aybe that is 
an advantage, maybe not. I don't know. That is a very delicate situa- 
tion. ~any of our people_ know ~,eople in ~.~'r,-~nce~, Switzerland, and the 
Scandinavian countries~ ~.d tb.e~ go over there on occasional visits. 

So we have to take the things that are gathered through CI& and O~,II. 
In ~.~dmtzon~ we have coming out of Russia such gublications as they will 
release Our scientists "'~ " -u ~ ~*" - ~ ' _ o e , , 4 m ] . n e  s u c h  t, b ~ c  ..... m o n s  ~ n ~  f i n d  o u t  w h a t  t h e y  
can~ but don't have a n ~ r  magic access to foreign informa+,ion.. 

Q U E S T I O } I :  I u n d e r s t a n d  t h a t  t h e  C i v i l  S e r v i c e  ~,.,,,~.~a~,-,~ ~--~--_~_,.,~ h a s  a 
p r o v i s i o n  w h i c h  e x e m p t s  n e w  e m o ~ o y e e s  f r o m  b e i n [ ~  o n  . . . . .  F e d e r a l  r c o < . . , t ~ , .  

that it prescribes certain !im~tts within.Trhich you can hire personnel 
outside of civil service, with a provision theft after a period of from 
fifteen mc'nths to tTro years they can be brought into the civil-service 
orbit if they are satisfactory. This would sire ~rou an opporttmit2~ to 
compete vrith industry for these youz~S men who are coming out of the tmiver- 
sities. You can bring them ~a without the :'~iecessit~ of' an ex.aminaticn. 
Have you explored that idea in any vra~¢ with respectto scientists? 

DR. B~[.TETT.. We can make te,.,...o~,.r~".m -~- .... a'opointments~ at the ~oresent t.%ne 
in fields ~-rhere there is a scarcity o£ nones on the ~.,ader..ol~ register. Tie 
are able to go out and look at the aualifications_ of a man. If he is 
t~.nable to meet t~.~e Civil Service qua.~f~c~...,m.cn~, we arm s!i,ght]sx ske~tical 
a b o u t  h i m  ~ t  i £  ,,'.re f i n d  a ~ ~ ~ ~ , . ~ - ~  " spac_..al~t wh.o moots c~_. t . . . . .  L qualifications 
in a narrc:'r field end emq do tl~.e job, we can brims him in ~;~der a s.oacial 
arrangement. Then, i£ he car. qr..aiif~, throush %he provisional am~.0oi~%mont 
s v o ¢ . ~ , ,  . . . . . . .  , .he c a n  g e t  p~rm,. . .nent~ ~" ' . . . . .  ~miolo~m~ent .  . !~:e t h i n k  . . . .  t~, :a~ i s  a n  i d c a !  a r r a n g e -  
m o r t ,  

We are very much cot.corned over the ride-_, ~ to the appropriations bill 
~:'.hich reqc.ircs that there be om!~r temporary appointments~ cnl~- temporary" 
tr~.nsfers~ c.nd ~n1~ ..... ~, temporary promotions. Wc d..on't sac ho~r in the ~;or!d, 
in the nrcscnt stmtc of the ~mofficiallv recognized ~mo~,n.c0y~ --~,' . . . . . .  "'~ ~ ~ W O  c ' . ' t " . ' . l d  
ever get'those young foil.errs, in the face 0£ the serious competition o£ 
indt~stry, to come in for ten~ora:.%, jobs, if they have a orosoect that in 
three, five, or eight years they will be kicked out by vcber~.ns, ;)re, 
ference or some other artificial criterion after they have done a" good 
job for a long time. If we can maintain the faci!it~-~'rhich temporary 
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appointment gives us and ~mintain our registers so that ;~e can q~.alify 
people and get them on it, thai-, ~iil be ideal in this emergency. I hope 

we can do that. 

QUEST!O~i~: How do yo~. get aro[~nd this administrati~e load that is 
involved in the appcintment of yo~ staff? I am thinking about all the 
manpo~vef reports and the different forms that are put out by the Civf! 
Service, and all the manpower boards thai come out for interviews, l~;~en 
you want to purchase something, you !~ve to mi<e out seventeen copies of 
the requisition. Another question is, }lo~v do you get rid of nersonne! 

who are not qualified for the ~ob@ 

DR. EE}U'~ETT: An~'er~az yo~r first question, we have a ~2~rdian angel 
in the form of the Chief of the B~:reau of Ordnance, who fends off every 
inquiry and every board and every investigation that he possibl~ ,~ can. That 
reduces our problem to a minim~. The rest we have tO take Ln our stride. 

There are tv~o lines of advancement for a man in these goverr~ent 
laboratories° Zf he wants to become a research adminisDrator m%d has the 

_. ~ .~ ~ a group, then the requisite qualities, he ~ri!! ~irst become the ±e.~de~ o.fi 
leader of a division comprising several groups, and then maybe of a de- 
partment. Eventual]st he ma~ become the Isead Of a laboratory. 

That requires that at about the age of thirty-five or before the man 
must decide, according to his success and aptitude, ~Thethor he will try 
to go r.o the administrat'.ve ladder or whether he will remain a lone 
scientist. There is opportunity for promotion in either. ~'e find some 
of both kinds in our labors:tory. If he decides he wants to be a research 
a~ministrator--and there are p~.obab!y more people qualified to do that 
than to be very high-poundered scientists--he must recognize the fact that 
as he gets older he is going to do less and less scientific r~ork and more 

and more a~m~_nistrative v~orle_. 

~Te ~.~nquestionab!y have in the ~over~ment more a@ministrative details 
%o ~orry about %hewn they do outside, and vm fight that all the tS~me. ?~e 
have had some success, but v~e need more. The a~inistrativelioad can be 
reduced and ~e are ~vorking at it. We all have to work at it all ~ne time, 
because it reduces ~ith productivity. 

It can be helped b~ T having ar~ active and energe%j.c personnel dons~t- 
ment composed of administrators and clerical noonlo ~i~o hand~.s ach~inis- 
trative details and get necessary statistics ~ithout bothering the 
scientific people too much. 7~ou'have to have a "can do" supply department, 
which may require a lot of.. forms~ b~J~ will keep them to the minimize. V~o 
can lt go so far that 7m~y in the Government as they can in industry, but 
we can approach i%. Our bosmd of advisers has exs~minod'o~r situation as 
compared with some of the great industrial laboratories, ,stud they estimate 
that ~re don't spend more than ma~Tbe 5 or IO percent additional effort 
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because of the higher level of accountability required for public fm]ds~ 
This accountability is really the basis for much of our rod tape. 

In connection with getting rid of inefficient people, you have  to 
do it boldly. You can't have all m~metnoss and light ard still get rid 
of th0 duds. You have to have administrators who ~ri!l face up to the 
evaluation of people and then go throuL~h the ~Jnpleasant and boring pro- 
codv~o which the Civil Service provides to get rid of them. 

It is necessary to k e e p  records on such men, so that if we must fire 
one, we lqave a case to sho~-t that he is inadcquatc. With a vm!l-dom~nonted 
record ineffective people can bo and are discharged. It i.s a tremendous 
stLmulus to the rcst of the organization to see a dud thrown out. But it 
tahes a lot of effort ar~. time on the ps~t of the administrator. 

I thLnk~ speak£ug from my point of vicwj of course, .tb, cre is far too 
much protection for the individual in o'~r system° I would !i]:e to sec it 
made very much easier to get incfficicnt people out. VIe have to work on 
it and put io the cnor~y that is necessary ~hon ~ou Sot an obvious dud. 
Of course, if you arc smart enough, you can throw them out before thc end 
of the probationary pcriod] but it is sometimes very hs~d to be sure of an 
earl.]~ judgement. The provisions arc thcre~ but they ~e verst difficult to 
put into effect° :[ wish they could be made easier. 

COLONEL DIEHL: Dr. Bennett, on behalf of the student body and the 
staff and faculty of the ~dustrial College ! thank you very much for 
giving us your time for this most instructive lcctm~c. 

(9 Nov 1950--350)S. 
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