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1 hose of you who have read the recent re-
poit of the Pres idents Scientific Research 

oard will recall a number of significant find-
m g s , of which some are of special interest to 
raining^ organizations in Federal and indus-

I a ' s c ' ( n ' ' f i c and technological establish-
ments. I have selected three for your partic-

" a r a t t e n ' i ° n which have impor tant training 
implications. 

' • Expenditures for research and devel-
pment by all three segments of the research 
riangle—-the Government , Indus t ry and the 

. "! q' r f ' l ' e s totalled more than $1.1 billion 
... ^ w h i c h about half was spent on 

mi itary development work and half on in-

foUStl|lQ' r e S e a r c ^ ' 1 ^ ' s ' s s ' x times the figure 
1941 Q0 ' 'S n e a r ' v double the average for 

45, and is the highest figure in our 
s tor\ . By 1957 we should have at least 

, ed ° u r b u d g p t for this purpose. (Vol. 
Pages 12 and 13.) 
2 ' Manpower resources (scientific and 

engineers) increased at only about one-tenth 

* f r a t o research and development ex-
during the critical period of 1940-

• 1 his disparity was due both to the sharp 
ntraction in the product ion of technically 

raim d personnel dur ing the war and to the 
""Opt iona l rate at which research and devel-
raent expenditures expanded. (Vol. 1, page 

3- Since the Federal and industrial scien-
c manpower shortage must not be allevi-

e at the expense of the University teach-
|ng staffs whose task it is to tu rn out fresh 

. laboratories must themselves place 
greater emphasis upon the scientific as-

I c t s of their personnel development pro-

R'ams, and must do so in cooperation with 
ur academic institutions. (Summarized f rom 

V o 1 - 1, pages 23 and 58.) 

. the. purpose of this paper to describe 
cientific Personnel Development Pro-

£ am at the Naval Ordnance Laboratory, a 
Program evolved dur ing and a f te r the war 

lernment Printing Office at SOc per copy. 

for the"\' y°^ume One. entitled "A Program 
r , s . ST'Jl*7- Obtainable from 

to meet its manpower utilization require-

ments, which were typical of the require-
ments of research and development laborator-
ies all over the nation. T h e findings of the 
President's Board cited above have clarified 
the current scientific manpower situation and 
have provided us with a f r ame of reference 
within which we may interpret current 
t rends in the industrial t raining field. This 
discussion then, will be limited to those aspects 
of personnel development at the Naval Ord-
nance Labora tory which grew out of the con-
ditions reported on by the President's Scien-
tific Research Board. 

T h e Laboratory is made u p of about 1,800 
persons of whom one-third are professional 
scientists and engineers. T h e remaining two-

thirds compose the supporting administrative, 
fiscal, clerical and labor forces. Since its prin-

cipal output is new ordnance items, for pro-
duction in most cases by private contractors, 
the laboratory is not concerned with actual 
production, advertising or sales and is not 
burdened with the kind of administration 
which such functions would entail. Com-
manded by Rear Admiral Frank E. Beatty, 
USN, and under the scientific and technical 
direction of Dr. Ralph D. Bennett, it is 
primarily a civilian activity working for the 
Navy Bureau of Ordnance on projects not 
otherwise assigned to private contractors. 

The re are three personnel development pro-
grams in operation directed toward our scien-
tific and engineering personnel and two which 
are concerned with the clerical and labor 
groups. T h e la t ter two are operated along 
lines well established by the Navy Depar t -
ment for its shore establishments and will not 
be elaborated upon here.2 T h e first three arc 
ent i t led: 

1. Professional Advancement 
2. In-service Specialized Tra in ing 

. 3. Vestibule Tra in ing 
We shall briefly take up each of these in 

order. 

S. See "The Navy's Civilian Training Program." 
xty Capt. S. L. Owen, J o u r n a l of I n d u s t r i a l T r a i n -
i n g . November-December. 191,7. for a full discussion 
of this phase of Navy Civilian Training. 
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Training Scientific 
Professional Advancement programs are 

concerned with assisting younger scientists 
and engineers in gaining professional compe-
tence and recognition. Thei r objective is an 
elevation of the scientific potential of the 

laboratory both through the development of 
personnel already employed and through the 
at t ract ion such programs will hold for the 
kind of superior talent we are endeavoring 
to employ. These programs are : 

The Graduate Study Program 
Through a cooperative ar rangement with 

the nearby University of Maryland, the Naval 
research agencies in the Washington area 
have been able to set up a large variety of 
g radua te scientific and engineering courses 
on Government premises just a f te r working 
hours. They are taught in most cases by Gov-
ernment scientists and are given full resi-
dence credit by the University toward ad-
vanced degrees in the physical sciences, math-

ematics and engineering. Of these, seven 
courses are held at the Naval Ordnance Lab-
oratory and 235 of its professional employees 
are enrolled in the inter-agency Gradua te 
Study Program. Through arrangements con-
cluded with several graduate schools through-
out the country, there are now six candidates 
for the doctorate employed by the Labora-
tory on Naval research projects which also 
satisfy the thesis requirements of those institu-
tions and will be fully accredited by them for 
degree-granting purposes. In order to assist 
younger employees to pursue planned and co-
herent academic programs as opposed to hap-
hazard accumulat ions of credit hours, an Ad-
visory Commit tee on Gradua te Study has 
been established in the Laboratory. It is com-
posed of some of our top scientists, engineers 

and technical administrators, and includes a 
member of the Tra in ing Division. 

Professional Society Activities 
Through another Laboratory-wide group, 

the Commit tee of Professional Society Repre-
sentatives (representing 15 of the 40 societies 
having members throughout the Labora to ry ) , 
means are sought to encourage part icipation 
in professional society activities. T h e Tra in-
ing Division has a member on this commit-
tee whose responsibility it is to implement its 
recommendations as indicated by the Techni-

'ersonnel-continued 
cal Director. Thus far , administrative and 
fiscal policies have been formulated to facili-
tate the presentation and publication of the 
results of research and engineering programs 
through society meetings and the Journals. 
It is also concerned with advising on the poli-
cies followed by the Administration in trying 
to select wisely and fairly the persons whom 
it sends to professional society meetings of 
interest and significance. Last year one of our 
senior scientists was sent to Paris to present 
a paper at a meeting of a scientific society 
of which he is a member . 

Specialized In-Service Training. In order 
that the Laboratory may be better able to 
assume the work load placed upon it by the 
Navy Bureau of Ordnance , there must be con-
stant improvement in the existing correspon-
dence between the knowledges and skills 
available in our 564 scientists and engineers. 

When shifting emphases in fleet require-
ments reduce this correspondence appreci-

ably, the ad jus tment must of ten be made 
through specialized courses tailored to meet 
the need. In addit ion, the Laboratory has it-
self become the only activity possessing the 
facilities and experience necessary for work 
in certain highly specialized fields. Expansion 
of any one of these fields wthin the Labora-
tory requires the training of personnel who 
are transferred to it. Finally, there are a 
number of "know-how" courses which are 
given principally for general work improve-
ment. T h e titles of some of these in-service 
specialized courses currently available a re : 
Automatic Regulat ion, Ammunit ion Handl -
ing for Safety, Technical Repor t Writ ing, the 
Fire Control Problem, Design of Experiments, 
Design for Quan t i ty Production, Basic Prin-

ciples of Ordnance Design, and Micro-wave 
Engineering (seminar) . 

Although such courses as these are admin-
istered by the Tra in ing Division, this does not 
give the whole picture. T h e pr imary respon-
sibility for personnel development is shoul-
dered by the line supervisor, who will there-
fore often go ahead on technical training 
programs for his own section without calling 
on the Tra in ing Division for assistance. 
Classes of this kind are conducted informally 
during working hours and relate directly to 
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he work at h a r d . They may range from a 
senes of talks on " T h e Nature of Underwate r 

Explosions" to another series on "Electronic 
inior> Circuits. One division of the Re-

f a i c h Depar tment runs a weekly series of 
t < C n i c a l talks on matters relating to re-
search in supersonic aerodynamics, and in-

•tes a number of outside speakers each year 
to address this series. 

1 he 1 raining Division, on the other hand, 
usually called upon to assist in setting up 

lost specialized, technical t raining programs 
or which no single instructor can be found , 

01 which no body of subject mat te r has 
> < t x en assembled and organized for instruc-

onal purposes, or to set up courses involving 
^cons ide rab le amount of administrative de-

3 1 • I he 1 raining Divison maintains per 
mance records on all employees taking 

ourst s operated by it. Employees taking in-

uction directly from their supervisor are, 

. course, not formally graded. T h e super-

ior s own evaluation of the individual 's over-
pei formance is more important and be-

omes part of the official record when effi-
ciency ratings are made out. 

Vestibule Training. This involves five sep-
ate programs, each discussed in the para-

graphs below. 

• Junior Professional Tra in ing Program is 
one-year course for newly hired college 

u a u a t c s I* lsy in a manner of speaking, an 
apt i tude test, but unlike conventional psy-

. 1 0 tests it takes a year to administer . 
t e year s end some of the trainees will be 

rans erred to the permanent laboratory staff, 
e o t ^ e r s may be dropped. Some of those 

W 1 0 a f e r e t a ined receive a substantial in-
reasc in pay. Of the twelve months devoted 
° this training program, ten are spent in an 
n t e-job rotation schedule, while the re-
aming two are spent in the classroom. The 

two kinds of training al ternate so that between 

wo rotational assignments there will be a 
snort classroom term. At the close of the 

program the Training Division compiles the 
lollowing da ta on each t ra inee: 

1) Extent of part icipation (voluntary) in 
} Gradua te Study Program. 

2) The ratings supplied for on-the-job pe-
1 0 s ^ each supervisor on each trainee. 

i Grades earned by the trainee in the 
assroom phases of the rotational program. 

These data are used by the Technical Di-

rector and the depar tment heads in deter-

mining the disposition of each trainee when 
the year is over. 

T h e program has a number of advantages: 
first, it insures that only the better trainees 
are allowed to join the permanent s taff ; sec-

ond, it shortens the time usually required to 
match round pegs and round holes; third, it 
serves to induct the trainee into the Labora-
tory's working team so that he will know what 
to expect of his supervisor and what his 
supervisor should expect of h i m ; and four th , 
the trainee will be stimulated to consider 

carefully what direction his professional de-
velopment should take. 

At present there are fourteen trainees par-
ticipating—all June, 1947 graduates. Two 
others were lost to "outside compet i t ion" of-
fering better pay. Ironically one of these was 
another Federal Agency. 

9 Student Aide Summer Work Program is 
designed primarily to serve as summer em-
ployment for science and engineering stu-
dents, starting with juniors and continuing 
through the final stages of graduate study. 
This program has been made possible by the 
Civil Service Commission and is being en-
gaged in by other Government scientific ac-
tivities. The Laboratory will take on twenty-
students this summer as a pilot group, and 
will expand the program in subsequent years 
if successful. Perhaps its success will be 
judged largely on the extent to which we 
will be able to induce the superior onces to 
seek permanent employment at the Labora-
tory when their formal schooling is over. In 
any case, it will be an excellent screening de-
vice for our Employment Office. 

9 T h e Cooperative Educat ion Program is 
in the planning stage only. I t envisions an ar-
rangement similar to those common to some 
industries whereby a student will spend six 
months or so alternately in school and in the 
Laboratory, until he obtains his degree. This 
will provide an economic advantage for the 
student as well as an opportuni ty to gain 
some professional matur i ty along with his 
studies. The Laboratory would have the ad-
vantage of having plenty of time to "screen" 
each student so that only the better ones are 
offered permanent positions. Students finally 
hired under this program would probably not 
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Training Scientific I 
need to go into the J u n i o r Professional T r a i n -

ing P rog ram described above, bu t would be 

assigned direct ly. 

# T h e Naval Reserve P rogram is p a r t of 

the Navy ' s emergency m a n p o w e r mobiliza-

tion p lan . Pract ical ly all the scientists and 

engineers who served as Naval Officers du r -

ing the last war a re still in the Nava l Reserve. 

T h e y have the privilege each year of request-

ing two weeks' active du ty at sea or at any 

Naval shore act ivi ty in which they have a 

professional interest . Wi th the help of the 

Navy Bureau of O r d n a n c e , the L a b o r a t o r y 

has been able to build u p an evergrowing tech-

nical m a n p o w e r reserve which the Bureau 

has ea rmarked for du ty at the Labora to ry in 

case of a nat ional emergency. It is the pur -

pose of these a n n u a l two-week t ra in ing 

periods to keep this reserve or iented toward 

thp scientific and adminis t ra t ive problems of 

the Labora to ry so tha t when called to act ive 

du ty they m a y be able to assume positions of 

responsibility almost immedia te ly . 

# T h e O r d n a n c e Pos tg radua te P rog ram is 

pa r t i c ipa ted in by the Labora to ry as a serv-

ice to the Post G r a d u a t e School of the Nava l 

Academy. R e g u l a r line officers specializing 

in o rdnance are sent by t ha t school to a n u m -

b r r of Naval o rdnance es tabl ishments fo r 

va ry ing lengths of t ime. These range f r o m 

two weeks to two years, d e p e n d i n g upon t he 

degree of specialization sought . Eventua l ly a 

few of these officers will be assigned to t h e 

Labora to ry in positions of responsibili ty. 

While u n d e r t ra in ing they a re assigned to 

work direct ly wi th opera t ing scientists and 

engineers , and are called toge ther f r equen t ly 

for technical lectures by D e p a r t m e n t and Di-

rsonnel—continued 
vision Chiefs . Th i s close contac t be tween the 

career scientist and the career Nava l Officer 

on the working level is as impor t an t to the 

la t te r as to the fo rmer in the shaping of their 

a t t i tudes toward Nava l Research . 

T h e p r o g r a m is not in tended to make an 

engineer or scientist out of a Nava l Officer , 

but to place h im in t ra in ing si tuat ions in 

which he can gain the perspect ive he will 

need to be able to assume adminis t ra t ive re-

sponsibilities involving civilian scientists. For 

experience has shown a considerable incoin-

patabi l i ty to exist be tween the scientist ben t 

on developing one of the scientific disciplines 

and the Nava l Off icer w h o has spent his life 

cu l t iva t ing ano the r kind of discipline. T h i s 

incompatab i l i ty can be dea l t with effectively 

a t the work ing level. Essentially, then , this 

p rogram is designed to assist in p r epa r ing 

Naval Officers fo r f u t u r e positions of respon-

sibility in the admin is t ra t ion , b u t not in the 

supervision, of military' scientific research. 

T h e Nava l O r d n a n c e L a b o r a t o r y is b u t one 

small p a r t of the ent ire Nava l Es tab l i shment , 

which in tu rn is a small pa r t of the Federal 

G o v e r n m e n t . Li t t le of wha t is described in 

this p a p e r could have been accompl ished 

wi thou t the coopera t ion of o ther Federa l ac-

tivities in the Wash ing ton a rea , the assistance 

of the Univers i ty of M a r y l a n d , or the for-

ward- looking policies of the Civil Service 

Commission. T h e result is tha t this L a b o r a t o r y 

and some of its sister Nava l Labora to r ies hav-

ing similar personnel deve lopment problems 

are finding themselves in an increasingly bet -

ter position to hi re , develop a n d re ta in the i r 

fa i r share of the na t ion ' s best scientific ta lent . 

Lincoln Extension Institute, Inc 
1401 W. 75th Street 

Cleveland 2, Ohio 

— Established 1922 — 

The School of the Factory Executive 

J. F. C A R L E , Educational Director 

Member A. S. T. D. 
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