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I. ORGANIZATION 

The Basic Need for the National Roster 

Trained personnel is a national resource indispen
sable to the prosecution of the war. In a· period such 
as the present, which witnesses an emergency expan-

-sion of America's armed forces, America's industry, 
and America's governmental structure, it is obvious 
that th~ national interest will be advanced by the use 
of every appropriate measure to make proper contact 
between the right man and the right job. The National 
Roster of Scientific and Specialized Personnel has been 
developed to meet this need .at liigh professional levels. 

The fundamental plan of the Roster has been to se- -
cure as nearly complete a registration as possible of 
all highly or specially trained Americans and to or-

,_ ganize this master- list in such a way that any special 
combination of skills or abilities required for particular
emergency needs can be selected quickly and accurately. 
The Roster provides a service to assist in the proper 
procurement, evaluation, and assignment of personnel 
especially in scientific and other professional fields in 
which acute manpower shortages have been found to 
exist. The means by which these various ends have 
been accomplished ·are described in this report. 

Throughout the work of the Roster three basic ideas 
have been emphasized: first, an effort to increase the 
efficiency· of placement in specialized fields; second, the 
proper evaluation of needs and supplies of manpower 
in the fields served by the Roster; and third, the con
servation and most effective ·use of the skills of Amer
ica's specially trained citizens: 

Experience in various European countries in the last 
war and in the first months of the present world con
flict, shows that it is all too easy to allow immediate 
demands for one form of service to outweigh the less 
obvious but sometime~ more fundamental demands of 
other types of work of national importance. Similarly, 
experience has shown that the sudden· personnel de
mands of new research and industrial enterprise may 
readily dislocate in an unfortunate and sometimes un
necessary way, important current research and educa
tional enterprise. Key men from established activities 
may be called into new P!>Sitions because no other men 
for the new jobs can be located. Qualified men may be ~ 

. available but unknown to the agency charged with the 
new enterprise. The work of the Roster has now clearly 
demonstrated that a wide knowledge of the trained 
manpower of the Nation makes it possible in literally 
tens of thousands of cases to pl!ln for the effective staj!in~ 
of new war enterprises, -

It can be said without any possible question that in 
its first year the National Roster has amply demon
strated its effectiveness as an instrument of recruit
ment and placement in war agencies and as a conserva
tion device as well. 

Each week in _literally hundreds of cases, men who 
might have been selected for particular new positions 
have been allowed to continue in other war act-iv
ities because individuals equally or sometimes better 
qualified, but previously unknown to the appointing 
agency, have been found by consulting the analytical 
lists of the Roster. 

Historical Antec.edents 

Lists of individuals and groups of specially trained 
men have from very early periods been considered as 
fundamental, in relation to special military and other 

-governmental functions. In antiquity and in the 
Renaissance, scientists were sought out to assist in bal
listic problems. Benjamin Franklin, :Pavid Ritten
house, and other scientists were called upon by the 
colonies in the Revolutionary period to assist in many 
ways in the emergency fabrication of ordnance and 
other war materials. The American, Benjamin Thomp
son, Count Rumford, was instrumental in promoting 
.the organization of scientific societies in America and 
in London and later reorganized the Bavarian Army. 
The National Academy of Sciences was brought into 
being during the Civil War by an act of Congress, 
approved by President Lincoln, as a means by which 
the Federal Government could avail itsel~ of the special 
services of trained scientists. In the first World War, 
the National Academy continued to assist the Govern
IIJent in many ways. In 1916, the National Research 
Council was organized and in 1918 the Council was 
called upon for wide services of a scientific and advi
sory character by an Executive Order of President 
Wilson, signed in May 1918. In the present emergency, 
these older agencies have continued to serve the Gov
ernment in _many ways. In addition, new scientific 
agencies have been created for particular defense and 
war purposes. Under the Office of Emergency Manage
ment the Office for Scientific Research and Develop
ment has been created. Through this office the 
National Defense Research Committee and similar 
organizations in other scientific areas have been estab
lished. · In all this work the importance of the proper 

. recruitment of scientific personnel bas been a central 
:problem, · 
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In the early days of the country, the problem of 
11 correct knowledge and evaluation of sci~ntific per- .._ 
sonnel in the United States was not a difficult one to 
solve. Even two generations ago personal acquaint
ance could embrace almost all the scientists of the 
country. But with the growth of specialized scientific 
and other studies and with the parallel increase in de
mand on. the part of the Government for su~h services. 
the problem of properly listing the hum1m resour<·es 
of the Nation's highly trained specialists became in
creasingly important. In spite of certain abortive 
efforts during the first World War, no centrally or
ganized Federal plan for the listing and proper 
allocation of the Nation's entire scientific and highly 
trained manpower had ever been undertaken before 
the present Roster was organized. -

The great development during' the last' 20 years of 
the sciences and other professions in the United States -
made it obvious . to a number of agencies that in the 
emergency period of 1940, the old laissez faire policy 
of dealing with. the problems of the allocation of 
scientific personnel would have to be modified. It was 
clear that a procedure which would involve a national 
plan for the appropriate listing and utilization of ex
perts was necessary and that such a plan would have 
to be adapted to the tempo of modern emergency needs. 
The development of similar plans in England also· fo
cused attention on the immediate desirability of devising 
such a plan for the United States. Memoranda concern
ing the importance of this step were presented to the 
Government from a number of scientific groups. 

Establishment of the Roster 
The .National Resources Planning Board at the sug

gestion' of its Science Committee set up the Roster of 
Scientific and Specialized Personnel, with the coopera
tion of the United States Civil Service Commission. 

·The National Research Council, the Social Scient-e Re
search Corincil, the American Council of Learned So
cieties, and the American Council on Education cooper
ated from the first. Many American scientists individ
ually contributed important suggestions concerning the 
desirable form which the' Roster should assume. 

Plans for the initiation of the Roster were first 
_formulated at meetings held under the auspices of 
the National Resources Planning Board on June 28 
and 29, 1940. The final creation of the Roster re
sulted from the approval by President Franklin D. 
Roosevelt of the general plan early in July 1940 •. The 
b~c plun of administration agreed upon was one in 
wh1ch the National Roster should be jointly operated 
by the N ation·al Resources Planning Board and the 
United Stah·s Civil Service Commission. The Roster 
OJ,lernted under these agencies from the date of its in-

National Resources Plann,ing Board 

c<:'ption until April 18, 1942, 9n which date the Presi
dent, by Executive orrler, created the War Manpower 
Commission under the Office for Emergency Manage: 
ment of the Executive Office of the President. This 
order transferred to the War Manpower Commission 
the National Roster of Scientific and Specialized Per
sonnel of the United States Civil Service Commis
sion and its functions. 

Organizational Meetings · 

On June 28 and 20, 1940, the first meetings looking 
to the official organization of the National Roster were 
held. These meetings took place in the offices of the 
N ationnl Resources Planning Board and were attended 
by the following individuals: 

Mr. Frederick A. Delano, Chairman of the National Re
sources Planning Board. 

lllr. Chnrles W. Eliot, Director, National Resources Plan· 
nlng Board. 

Mr. Arthur S. Flemming, United States Civil Service Com- . .; 
missioner. 

Mr. Thomas C. Blaisdell, Jr., National Rilsources Planning 
Board. 

Mr. Albert Bnrrows and Mr. Ross G. Harrison, represent
Ing the National Research CounciL 

Mr. Carl C. Brighum. Mr. ,R. T. Crane, Mr. Joseph P. 
Harris, and lllr. Charles F. Ascher, representing the So
cial ·Science Research Councll. 

Mr. Leonnrd Carmichael, proposed Director of the Na
tional Roster, and Mt•. James C. O'Brien, proposed Ex- . 
ecntlve Ofllcer of the Roster. · 

Mr. W. H. Cowley, representing the American Council on. 
Education. . 

!llr. Henry G. Doyle and Mr. D. H. Daugherty, represent-
lug the American Connell of Learned Societies. ' 

At this meeting the. possible objectives of the N a
tiona! Roster were discussed in broad terms. 

The individuals attending the meetings of June 28 
- and 29, 1940, were constituted as a co)lSulting commit

tee. Mr. Carmichael and Mr. O'Brien were officially 
designated as director and executive officer, respectively, 
of the projected enterprise: Mr. Carmichael was 
named chairman of tlie Consulting- Committee. 

On Friday, July 19, 1940, -the Consulting Committee 
reconvened in the offices of the National Resources 
Planning Board. This meeting was attended by the 
following individuals: 

!llr. Leonard Carmichael, Chairman. 
Mr. Ross G. Harrison, National Research CounciL 
Mr. John S. Nicholas, National Research Council. 

· Mr. Albert L. Barrows, National Re•enrch CounciL 
Mr. W. :S:. Cowley, American Council on Education. 
lllr. Mortimer Graves, Administrative Secretary of the' 

American Council of Learned Societies. 
- Mr. H. G. Doyle, American Coum·ll of Learned Societies. 

Mr. D. H. Daugherty, Amerlcn!l Councll of ]:.earned so
cieties. 
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Mr. Lewis Hanky, American Connell of Learned Societies. 
Mr. Carl Brigham, Social Science Research CounciL 
Mr. Joseph P. Harris, Social Science Research CounciL 
Mr. Donald Young, Social Science Research Council. 
Mr. James C. O'Brien, Executive -officer. · 

At this meeting, the Directot and Executive Officer 
reported the results of their studies during the preced
ing twenty days and proposed a course of action to 
take in developing the Roster as outlined' in detail in 
the following pages. This basic plan was accepted 
and approved by the whole Consulting Committee, and 
this plan is substantially the one under which the 
Roster has continued. its operations. ' 

On Friday, November 15, 1940, the Consulting Com
ririttee of the Roster again convened in the office of the 
National Resources Planning Board. Present at that 
meeting were: ' 

Mr. Leonard Carmichael, Director. 
Mr. James C. O'Brien, Executive Office. 
Mr .. Waldo G. Leland, American Council· of Learned So· 

cieties. · . 
Mr. D. H. Daugherty, American Council of Learned So-

. cieties. -
Mr. w. H. Cowley, American Council on Education. 
Mr. John S. Nicholas, National Research Council. 
Mr. ·Erie M. Blllings, Consultant on Chemical Personnel. 
Mr. Carl 0. Brigham, Social Science Research Council. 
Mr. Thomas· C. BiafsdeiJ, Jr., National Resources Planning 

Board. 

Representatives of the administratiop. of the National 
Roster reported to the Consulting Committee the prog
ress which had been made since previous meetings. 
The Consulting Committee approved the policies and 
procedures which had been established by the Roster's 
administrators. At this meeting the Roster's opera
tions were-discu~ed in detail and a full report was 
made to the Consulting Committee as to future oper
ating policies. These were approved and the frame
work of the organization was established. 
. During the wPek of June 24, 1941, there were held 

in the offices of the National Research Council a series -
of meetings of the Consalting and Evaluating Com
mittees of the National· Roster.· In addition to repre
sentatives of the. National Roster, the following indi
viduals, representing the fields covered by the physical 
sciences, were among those present : 

Mr. Thomas 0. Blaisdell, Jr., National Resources Planning 
Board. 

Mr. Ross G. Harrison, National Re~rch Council. 
Mr. John s. Nicholas, Sterling Professor of Biology, Yale 

University. · 
Mr. John J. Furia, American Management CounciL 
Mr. H. R. Aldrich, Geological Society of America. 
Mr. Henry A. Barton, American Institute of Physics. 
Mr. Erie M. Blillngs, American Chemical Society. 
.ll!r. Walter H. Bucher, National Research ConnelL 
~- G. w. pot~ell, T!le]lfe<llaeval Aeademy of America, 
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Mr. C. E. Davies; American Society of Mechanical Eng!· 
neers. 

Mr. John A. Fleming, Carnegie Institute of Washington. 
Mr. Lester Gardner, In•tltute of Aeronautical Sciences. 
Mr. K. S .. Gibson, Optical Society of America. 
Mr. H. H. I!enllne, American Institute of Electrical Eng!· 

neers. 
Mr. Maurice Holland, Division of Engineering an<l Indus

trial Research, National Research CounciL 
Mr. C. M. Jansky, Jr., Amertcao.. Institute of Iladlo Engl· 

neerlng. · 
Mr. W. D. Johnston, Jr., United States Geologtcnl Survey. 

-.Mr. E. J. Kennedy, Jr., American Institute of Mining and 
Metallurgical Engineers. 

Mr. G. L. Loughlin, United States Geological Survey. 
Mr. Joseph C. Moris, Office of Scientlllc Personnel, National 

Research Councll. 
Major Claude B. Ferenbaugh, War Department. 
Captain Thomas Moran, Navy Department. 

· Mr. George T. Seabury, American Society of Civil Engi
neers. 

Mr. Harlow Shapley, Harvard College Observatory. 
Mr. L. C. Solder, American Association of Petroleum 

Geologists. 
Mr. George Stetson, American Society of Mechanical Engi

neers. 
Mr. Charles L. Parsons, American Chemical Society •• 
Mr. Thomas H. Urdahl, American Society of Heating and 

"Ventilating Engineers. 
Mr. John A. 0~ Warner, Society of Automotive Engineers. 

The last half of the week was devoted to meeting of 
1-epresentatives of the fields covered by the social sci
. ences. Excluding Roster officials, among those present 
were: 

Mr. A. L. Funkhouser, American Statistical Association. 
Mr. James Washington Bell, American Economic Association. 
Mt. Halbert L. Donn, American Statistical Association. 
Mr. Steuart H. Britt, National Research Council. 
Mr. D. H. Daugherty, American Council of Learned Societies, 
Mr. John K. Wright, American Geographical Society. 
Mr. Charles E. Merriam, National Resources Planning Boord. 
Mr. Carl E. Guthe, American Anthropological Association • 
The Reverend Father John M. Cooper, American Anthro-

pological .Association. 
Mr. G. W. Cottrell, The Mediaeval Academy of America. 
Mr. Marston Morse, American Mathematical Society. 
Mr. John S. Nicholas, Sterling Professor of Biology, Yale 

University. , 

During these meetings reports were made by the 
Roster. as to its progress in the various fields discussed, 
and advice sought and received from representatives 
of the various scientific fields concerning inethods of 
improving the Roster's prosecution of its survey of the 
Nation's human resources in the sciences. . 

TheSe represent only the formal committee meetings 
of the many consultant committees to the National 

. Roster. As a result of these original meetings Dr. 
JohnS. Nicholas of Yale University was appointed by 
~e National ResearclJ. Council to represent it on th!l 
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N a tiona! Roster in all of the physical and natUral 
sciences. Dr. Carl C. Brigham of Princeton University 
was named representative of the Social Sciences Re
search Council in its relations with the Roster and as 
chief consultant of that Council, in development of all 
the social sciences. Dr. Waldo G. Leland was named 
representative of the American Council of Learned 
Societies in developing the humanities and disciplines. 
·lli. William H; Cowley, president of Hamilton College, 
was named representative of the American Council on 
Education in its relationship with the National Roster. 
Mr. Erie M. Billings of the Eastman Kodak Co. was 
named chief consultant in the chemical and cheinical 
engineering areas. 

Throughout its whole operating existence, the Roster 
has been assisted at every step by the Nation's most 

N ationo:t Res0114"C68 Plarvning B om" d. 

eminent specialists and scientists in designing the meth
ods which have contributed so largely to its present 
effectiveness. Only through this assistance could the 
Roster have filled the emergency need for which it was 
designed. 

The contribution of these men has been important 
in many ways. By their work in the early stages the 
Roster developed "check lists" and was able to secure 
address lists of men to whom the Roster questionnaire 
should be mailed. Volunteer groups also offered con
sultative advice on many subjects, especially in evalu
ating the scientific skills of men needed for posts requir
iilg unusual qualifications. 

The mechanics of putting into productive operation 
the general plan ~f . the Roster is described in the 
following sections. 



IL OPERATION 

Objective 

'From the first, it was recognized that the fundamental 
objective toward which all facilities of the organiza
tion were to be directed was the organized recording of 
names, qualifications, and competencies of the country's 
citizens in the various highly specialized scientific and 
professional field·s, so that such men and women could 
be evaluated in regard to their skills as such skills were 
needed by the Nation, and the most effective use made 
of these skills in connection with .the nationp.l defense 
program. 

Method of Assembling Information 

Questionnaire 

It was necessary to obtain certain basic information 
common to every individual on the Roster. It was also 
necessary to devise some technique for ascertaining in 
detail the highly special technical skills and c~mpe~n
cies of these individuals in the particular field m which 
they were engaged. It was decided that a questionnai~e 
method should be utilized. In order to render th1s 
method as objective as possible, all of the information 
which would pertai}l to scientists and other spec~alized 
workers irrespective of field, was segregated m one 

' 3 . general questionnaire form made up of .o 1tems. 
In developing the general questiOnnaire the Roster 

received advice from individuals experienced in the 
preparation of such documents, including, in partic
ulur, specialists associated with such ag~ncies. ns the 
Bureau of the Budget. Before the.questionnaire was 
ndopted in final form its effectiveness was tested by 11. 

sampling process in which the proposed blank was filled 
out by persons already engnged in. scientific work -
related and unrelated tQ. the defense program. 

The ultimate significance of ench question included 
was carefully weighed in order th&t the finn! question
naire could be as brief as possible and still elicit the 
data considered necessary for the Roster. The questions 
were nlso designed to be nnswered in as nearly objective 
form as possible, although of course, certnin items such 
as the individual's publications necess&rily involved 
the appending of lists of varying lengths. In gene~al, 
the questionn&ire wns designed to develop necessary m
formation in such a way that it would yield readily to 
the numeric&l coding systems employed in recording 
the data. The general questionnaire is shown on p&ges 
'l-12. 

4688211-42-2 

Technical Cheek Lists In Speelal Fielda 

To supplement this general questionnnire, a series of 
fifty-two technical check lists were prepared.' These 
check lists differ from field to field. In ench case, how
ever these lists consist principnlly of nn annlyticnlnnd 
fun~tionnl brenk-down of the science or profession con
cerned. This objective nnnlysis of the field wns designed 
to assist in minimizing the effort required of each regis
trant in indicating his pnrticulnr competencies and also 
ronde objective coding .or classification readily possible 
in the office of the N ationnl Roster. 

One of the most important tasks of the Roster was 
represented in dividing the mnny scientific fields into 
their logical and important subdivisions. If the brenk
downs were too broad they would not meet antici
pnted specific needs. If the subdivisio~s were .too 
fine it would be difficult to record convemently SCien
tific skills within a particular field. 

The primary responsibility for the items used in the 
technical check lists rested with representatives of 
the sciences involved. In genernl, the officers of one 
or more of the national learned societies in each field 
were consulted concerning the best way in which a 
check list could be constructed for the profession in 
question. A. sample check list wns then sent to the 
designated committee with a suggestion thnt it pre-
p&re one in similar form. . . 

These committees have the tnsk of orgnmzmg a bnl
anced but subdivided cliiSSification of ench profes
sional field. The number of persons in the field and the 
nnture of specializntion in the field were both taken into 
considerntion. In organizing the check lists a mnin 
heading nnd subgroups were set up. Under each such 
heading a series of appropri&t:e subheadings were en
tered. Items of detniled specializntion were then listed 
as fnr as possible under appropriate subheadings. 

The Roster stalf members adapted the lists of spe
cializations to ·the dem&nds of numericnl coding and 
the major processing methods of the Roster. In every 
case an effort was made to make the new code num
bers assigned in the office coincide with and amplify 
any existing governmentnl occupntional code symbols., 

To almost all of the technical check lists there was 
appended a brief so-ca~led function~~;! c?de,. the pur
pose of which was to mtroduce &n ll_ldiCntwn of the 
occupationnl stntus of the individual using the check 

1 For an example of a technical check ll.et aee p. 13, Additional in
formation on the technical cbeck llllta, coding procedure&, and other 
Bolter operatlolll ma7 be obtaloed by applJcatlon ~ the Roster omce. 
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li..ot. Nearly nil of the check lists include the follow
ing items in the functional code: Research, production, 
teacher, adminiBtrat01·, and operationB, The item other 
included in this list was usually checked by students 
in coU~ge who as yet had no practical experience in 
the field, although it was designed also to cover un-
anticipated occupations. · 

One of the most troublesome features of check list 
organization was the handling of fields which may be 
called polydimensional in their lines of specialization. 
For example, specialization in the field of history is 
often treated as tridimensional; that is, it is possible 
to approach the subject geographically, chronological
ly, and in terms of the point of view used in studying 
the subject, such as the economic or military approach 
to history. 

A written classification covering these approaches is 
not difficult to prepare, but to make such a classifica
tion adaptable to punch card procedures involves a 
somewhat intricate arrangement. In the case of his
tory, for examplt!, the dimension judged to be of less 
magnitude-that of point of view-was combined 
:with that of greatest magnitude-geography-into one. 
four-digit code number. A "classification by chronol
ogy" of two groups of five ikms was then set ilp and 
the appropriate numerical symbol for chronology was 
appended to the given four-digit code number. This 
combination resulted in a five-digit number represent
ing three lines of specialization. 

It was necessary to deal with certain fields in rather
special ways. In the case of management engineering, 
for example, two lists were prepared and sent out to
gether. One covered management engineering in its 

. principal aspects. The other listed important indus
trial fields. Specialization in any branch of manage
ment engineering is often related to a specific indus
try. By using this procedure it was possible to have 
the numeric symbols for the two lines of specializa
tion contiguous on the punch card. This was accom
plished by restricting the code desiguatio!ls for man
agement engineering to the first three po~itions and· 
those for the appropriate industries to the last two 
positions. Thus, selection can be made for specializa
tion in management engineering in relation to the 
particular industrial experience desired. 

Anyone _who has thought in general about the or
ganization of the "tree of knowledge," as this tree has 
·grown in modern American academic and professional 
lives, recognizes that overlapping fields are the rule 
rather than the. exception. In every case where it was 
possible the decisions of. the specialists as to the con
ventional boundaries of a professional field were ob
served. I~ a number of cases closely related fields 
were comb1ned into one check list. This was considered 
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more desirable than the construction of several separate 
check lists, each with a necessarily large number of 
duplicated items. Thus, agronomy, Lorticulture, and 
plant pathology are combii.1ed into one·check list. On 
the other hand, duplication-{)r at least close coinci-

' dence of items of specialization-necessarily appears in 
many check lists. For example, subheadings concern
ing the structure and function of the ear appear in 
the special check lists for anatomy, phys1olo-gy, physics, 

· psychology, electrical engineering, and radio engineer-. 
in g. 

A list of the professional fields for which technical 
check lists were prepared will be found on p. 19 of this 
section. 

The information concerning each individual obtained 
from the general questionnaire and the technical check 
lists is ultimately punched according to a numerical 
code on a series of cards which are used in the later 
analytical sorting procedures of the Roster. Each in
dividual is provided with a set of at least six, eight- 0: 

· column .punch cards distributed as follows: N arne 
card, address card, master index card, and three sup
plementary cards identified at "A," "B," and "C." The 
name and address card are utilized in the automatic 
compilation of lists of individuals needed for particular 
purjJoses. The remaining four ca_rds of the set are used 
for selection processes. They contain a surprisingly 
diversified amount of technical information necessary 
for any purpose. Detailed description of the recording 
and use of the punch~card system will be folll!d on 
p. 20 of this section. 

After the numerically coded information on the gen
eral questionnaire and its appended technical check 
list has been reduced to punch cards and verified, the 
general questionnaires are sent to iiling rooms where 
they 'are filed in numerical order, using the !Llpha-nu
merical system throughout. The questionnaires are 
not then. again removed from this file until the individ
ual in question is being considered in connection with 
some war assignment. 

The Alpha-numeric System 

Each questionnaire returned to the Roster office is 
assigned an alpha"numeric number. The purpose of 
this number is to facilitate the alphabetic handling of 
pnuch cards by numbers as well as by letters. This 
alpha-numeric system has not been widely employed, 
and it seems appropriate, therefore, to describe fully 
how it is utilized by the Roster. 

The alpha-numeric number serves the same purpose 
as a serial number used to identify the person to whom 
a document relates. It saves the space on the punch 
card which would . otherwise be used for name _and 

. address. Since the a-n sequence of numbers is,identical 
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Form sn:Ta (C. s. c.) 
Febl'uary 19U 

NATIONAL ROSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 

Joip.tly Administered by NATIONAL RESOURCES PLANNING BOARD 
and UNITED STATES CIVIL SERVICE COMMISSION 
All information submitted on this form will be held confidential 

Where more space is needed, attach additional s)leets 

(Print or type) 

1. Name ~~- --ii'iti;;--------------(Laiii·---,---------------------------;iinij"·---·'·--------------··--(Midcii;;······-·-······-····--;_-
. · {Miss } . · 

Dr., etc. 
Malling address------------------------------------------------------------------------------------------------------------------------------

. (Number) (Street) - (City) (Stale) 

Legal or voting residence (if a voter, give voting 
residence; if not a voter, give legal residence) ••••• _ ..... _. ___ ~-------------·······-------········-·---~·-·························--· 

(Stato only) (County) 

2. Date or birth: 7. Military service: 

--·-----------------------------------------------------------~------------
(Month) (Dar) (Year) 

3. Place or birth: 

(State or torelgn country only) _ 
(U foreign born, give the nama ol the country, u or tbe date or your birth) 

4. Citizenship (check one): 
LO Native-born citizen of the United States, including 

foreign-born of United States citizen parentage. 
2 0 Naturalized citizen: Cert. No.-----------------: ••...••••• 

Date --------- Court ------------------------------------
3 0 First pape;.. obtained: Date----------------,------------~

Number of Declara-

tion of Intention-------------- Court------------
tl>untry of which you 

are a citizen---~---··:·-··········-····-····· .. ·•••••••• 
4 0 Final papel'l! applied Cor but not yet obtained. 
5 0 If first papers not yet obtained, specify Coreign 

country of which you are a citizen ........ _ ................ .. 
6 0 Other (describe on separate sheet). · 

6. Marital status, dependents: 

- 1 0, Single. l 
20 Mauied. 
3 0 Divorced. 
4 0 Widowed or 

separated. 

Marital status 
(Check one) 

(llo DOt 1llJ io) 

D Drpcndcnts (Numb.cr completely dependent on 
- you, .other than husband or wife.) 

6. Race and sex; 
.!!!!!. ~ 
10 White 
2 0 Negro 

'3 0 Yellow 
4 0 Other 

0. 61 Items 4 ~d g J~C'lude Polyne!lanS, FOiplnos, O 7 Indians, Bawa.llao.•. and Malaynns; ltcm!l 
2 and 7, persons partly or wholly of N~ro O g blood. Check race In left columo Jl male; 
to rJght columo llfema.le. · -

0 9 . 

9. Foreign languages {check proficiency): 

LANGUAGE Rend 
Exe. Oood Fair 

-----------·--·--- 0 0 0 
------------·---- 0 0 0 
------------·-- 0 0 0 
----------------- 0 0 0 

Speak 
E.ze. Oood Fair 

o·o o 
0 0 0 
0 0 0 
0 0 0 

Auditory 
. Comprehension 

Exc. Good Fair 

0 0 0 
0,0 0 
0 0 0 
0 D 0 

(a) Have you ever served In the regular armed 

forces or the United States?·-------·--·-·· ··-----------
cY•oruo) 

Period of service: From -------:...... To ------------··· 
Service and branch ................................................... _.,. __ .,. 

Highest rank held ----------------------------------------
Nature of duties------·---------------------------------------· 

(b) Have you ever served In the armed Coreea 
of any other country? _____________________ •....••••••• 

(Yesoroo) 

Period of service: From .................... To···-··········· 
Name of country ......................................................... . 
Service and branch ....... ..: ........................................................ . 

Highest rank held-------------------------------------·--·-----· 
Nature of duties------------------------------·------------------

-·········-....... -············· .............................................................. .. 

8. Reserve membership: 
Are you now .... or have you ever been a member of 

the National Guard, or a member of tho Re
serves of the Navy, Army, Marine CorP•, Coast 

Guaro, or Public Health Service? •.••• ---------- ------------
. (Yes or Do) 

Period of service: From------·-·--------- To------------------

Service·--·-·-····--··-·--··--····················-················· 
Branch .......... ---···········- .... ············.···-······:---···········---
I!ighcst rank held ---------------- ···--------·-----------------------

..,.... ....... ----------·-------~----------················------····-----

LANGUAGE- Read 
E& o;;d"Falt 

·-"---0 0 0 
-------- 0 0 0 
---------- 0 0 0 
-------- 0 0 0 

~ 
E.ze. Oood Fair 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

Auditory 
Comprehension 

Exe. Good FaJr 

ODD 
0 0 0 
0 0 0 
0 0 0 

7 
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10. Federal sernce: 
(a) Do you now hold a full-time position In the 

Federal service? -----------···-------------- -----------
(Ye.ornoJ 

Jl "Yes," indicate: Dept.--------------
Bu. -----------------------------------------

(b) Jl answer in (a) Is "No"-
1. Do you now hold ·a part-time or consult-

Ing position In the Federal service?._ ---------
(Ytwornol 

Jl "Yes," Indicate: Dept.------·----
Bu. --------·-------·----------------· 

2. Have you ever held any position in the 
Federal service? •• __________________ ••••• : ••••.• 

~- (Yesorno) 

11. ·What Federal civil sernce enmlnations have you~ 

TIUe of EDXDIDaUon Year Taken 

------------
-..------------------------------------------- ----------

National ResO'VR'ces Planning B om-d 

12. Foreign travel and residence: 
Indicate specifically the dates; duration, purpose, loca. 

tion, and nature of any foreign experience you may 
have had. . 

Country and subdivision (use official name as of 1935): 

Da~ of -k~~;;i·-------------------------------

or residence-----· -----------------
Purpose and • 

nature ----------------------------------..:.. .. ;. .... _____ .......... 
Please attach an additional sheet if more space is required 

to indicate your foreign travel. 

13. Physical condition: 
Specify any physical defect, disease, or disability. Jl 

none, write "None.n (Emphasize particularly defeots 
which may In any way limit your working capacity.) 

14. Height and weight: 

Height --------------------------------· Weight -----------------CFe.!t) (Iocbes) (Pound!) 

15. Name at least one but not more than three Individuals, mainly responsible for the Intimate direction of your professional 
work or training, and who are competent to judge your ability. Give the official titles of these individuals and the Institu-
tions or establishments with which they are connected: · 

---------·----------·-----------------------------------------·--------··-----. --~-

----·-----------------------------------------------------------------------------------------------------------------------------------------------------------
16. (a) Give, in the blanks below, a statement of your college or university education: 

Name and Location of School 
When Attended MaJor Degree Conterred 

,_.:.<M_•.:.".:."'-'1-an-'d:...Y:_ear=)-l Department 1 ----~--~-I Honors ,- r s•ud •- (SpecUy_, u auy) 

From- __ T;_&-~~~-·-----y--I-~T~IU=•~-~---~D=•=~~-I------------------

Undergraduate college .•.•••.•.• :.. ••••.••• , .•••.••.•••••••. ------······ ········--- --------- ------- -------- ---·----------

------------------------------------------------------ ------------ --------- ------- ---------- ------ --------·-----
G,.';i~~~-;;;-h;;~~-(i(;~;ki;;f;·i~;;i;g;;;;hi~'h-h;;;· ·----------- ------- ------- ------- · 

not yet been obtained, indicate Bmount of work 
completed)---·-------------------·---------------- ----------- ------- -- • ----------1------ ---

:~~=::::::~::::::::::::::=:::::::::::::::::::::::::::::: ::::::::::::1:::::::::~::~::::~===:~ ::====:: :::=::=:: :~::::::::::::::::::··:·-:: 
(b) Honorary academic or scientific societies (Le., Phi Beta Kappa, Sigme Xi, ete.)------···-·········--------------------··········-

17. In addition to your main field or fields of professional specialization ns indicated on the attached Technical Check List, specify 
any proressionai or semiprofessional occupations or other skills you have acquired through study, hobbies, construction 
of instruments, cte. (Cor example, photography, aviation, public speaking, cryptanalysis, etc.): 

OccupaUoo or stril Describe Work or Study 

---·-·--' .............. -........................................ -----------------··· ····-·· ··--·-··----------------------! .......................................... _ ........................ .. 
--------------·----------------------------------·---·--- ----------·----------·------------·-----------------------·----------------
----------------------------·-·--------------- -----------------,-------------·-----------···------·------· 
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• 

18. List all slgni&cnnt full-time positions you have held, Including your preaent position. (U II not necesaary to llat every 
pOsition you have held.) If more space is needed attach additional sheets. 

Employer: 

B~~~d~·--,----~----------------------------------------------------~------
----------------------------<NwiibU"Dii.i·s;;.;e;>. (cat,. and sia"iO>---·-------------

Dates Salary (Optional) 
To- Type of establishment or Institution: $ ______________ _ 

per 

-----------------· -----------------------------------------------------------------·--·--········------
Title of .position: 

• ________ , ___ ., ____________________________ , _________ .; ............ "1.-·---------------
Your duties and specialty: ·------------
---------·-----·----·----·----------------------------------------·-··-,;···------------------------------··-----.. ------------

·----------------------------------------------·-··-------------------..: ... _______ .,_ .. _________________________________ ..... ___ _ 
... : ..................................................... _____________________________ ........................................... :. ............................................................................ _ .. _.,. ___________ _ 

• -------· .. ~----- .. -------·---;.... ....... ______ , ____ ,. ____ ........... _ .............. _ .. _______________ ..., ___ ,. ___ ·--·-·---------

---~--·--------------~---·---~----------------------------------------------------------·--

••••••••••-•••-•A••-•••••••••-••--••-••••••--••••--••-•-•-•••••••••-•••••••-•--·-------ot---------·-•••• 
Percent of time spen~ In: 

Tesehln Regesrcb ......... Administration ........ . 

Employer: 

------------------------------------iNw.;;·;;;;r&r;;;;,----- <ciiii"Wis....-i------·---;;:;:~-~-;:;-;:;:;:;:·· 

-=-l_:__J =-====-=-------------------------- -~.::~::: ... Title of position: 

---------
-·------~---·------------------··-----·-

--------------------------·-- ·----------------· 
----------------------------------- ---------·-- ------·--
--------------·----__:~------------------

--------------------------------------·----------- -------------
-·-···--··-------··--.. --·--···-----.. --··~-·-·········--·-----·------------·-······""f"'----·--·-·-····-····--......... 

--------..---------------Percent of time spent In: 

Teaching Research ----- Administration ••••••••• 
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18.-(Continued). List all signlfleant full time positions you have held, including your present position. (It is not necessary to 
list every position you have held.) If. more space is needed attach additional sheets. -

Employer: 

·-·----·-·-·-·--·------· 
-·-·-·-·-·--·-------,NiiiiibeiWi4'siieet> ·-----,c~;.·;n"dsi&i<ii .............. _ .............. _ .. ·-·-·--""" 

--=-~~-: __ j ::~=·:_::: ____ ------
Salary (Optional) 
$_:_ .. ____________ _ 

per 

Title of position: 
• 

·-------------------------------------------------------:.-----------------------------------------r-------------------------------------------.. --
Your duties and specialty: 

-----------------------------------"-·-:·--------------------------------------------------------------------------------------------------
-----------~----------------.---------------------l-----------------------------------------------------.. -----.: ...................... ____________ _ 

• 
---------------------------~----·---------·-·-------------------------------------------------------------------------. ·-

• 
-------- ... ·-----------------------------------·------------------------------------:----------------------·-------":"'·----------

- ---------·------------·----·----------------------------------------------····----"----·-.. ---· 

I 
Percent of time spent in: 

Teaching .. _ ..... _ ltes~rch ......... Administration .c ... _ .. . 

19. (a) Please indicate in the space below in the order or your eompetence (beginning with your major field of competence, 
then- your secondary field, ete.) not more than five of the fields in wblch you have chiefly specialized. The fields are 
identified by tbe 5-digit number symbols which follow each field of specialization enumerated on the attached 
Technical Check List. Please identify each of your specialized fields by placing the appropriate number symbol in 
the spaces below. For each field so selected and indicated below, place a check in the appropriate box at the right of 
each une to indicate the amount of time spent by you in that special field. 

Number Symbol or Bpeclal Field or Competence (See Attached List) 

1. 

Less Tho.o Ito2 2to3 
1 Year Years Years 

3 to 5 5 Years 
Years J~re 

2:··---·-·,--------··------·------·--·------·-·-----.................................................. -·-----· ----·-·- ....... _ -------· ----
a.-----------................... - ................. _ .......................................... _ ......... ______ , -------· ·-·-·--- -·------ ·------· --·--
4·:=------·-·--------··---·-·-·-·------·-----·---·-·-·-·-·--------............... _ .. , ........ ___ ·--·-··· ........ ------·- ....... _ -..... .. 

--·-·-·-·-·----·-·-·---·-·----·-·---·--·--·-,-·--·-·--·--------· -------- ..... ___ -----·-· -------- --·---5. 

(b) The Technical Oheck List also includes a list of "functions" indicating work ·status. Please select from 
this list the one item which is most nearly descriptive of your present or most recent work status. Indi
cate In the following space the number symbol of the item selected. 
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20, What do you consider as your principal professional field? If in a special branch of field, as organic chemistry, please Indicate 
· such branch. If in a borderline field, would you be classified, for example, as a physicist or an electrical engineer, a physi

ologist or a physician, an economist or a B~tistician, a biochemist or a biologist, etc.r 

Specify your field here.___ ..• ----------------- ---·--- ---- ----------------------·-·---------------·-----·--------·--
21. List and briefly describe. any ~ scientific <>r professional apparatus or other mechanical devices which you are campo

tent to use: 

---------------------------------------------------~-

------------------------------------------------------------____________ ...;. ____________________________________________ ..._ _______________ .. 

---------·-----------------------------------------··-------·----·--·----------~-------------------.. ------
-----~-----------------·--

22, List other part-time or temporsry positions (with or without compensation) which have increased your professional com po
tence-; include editorships: _________________ ..; ________________ . ------:--------------· 

------------------------·--
---------------·-------- ·--..-----

----.-------·----------·--:• .. ---:-·-----------,.---------·------------------------------
--·------'----------, --------------'----.-------~---,---• 

23, List your principal contributions in the.form of publications, Inventions, patents, etc.: 

~----------------________ , ____ ____,~-----------------'---___ .............. __ . ____________________________ _ 
-------· .. --':"··-------------··-·---:.. ............ ___ , _________ ., ______ .. , ________________________ _ 

-----.--·--------- ·--------------
--------. -----" 

---·-------:..-----·--~ 

----------

24. Describe any research or other special work which you now have in progress: 

--------------------.-----:""------
____ ;.__ _______ _ 

·----------·-----·-------------
---------·------·-- --
·------------------------ ------------------

-- --------
25, Describe any restricting conditions which would make It diflicult for you to make yourself available for part-time conaultlng 

or full-time service: · 
(a) In your present locality·-----------------------------· 

--·--·-----------------,_,_ _____ _ 
~)In~yother~cy--------------------------------------------

(OVD)· 

11 
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26. What disadvantage to important research or other activities now in progress would result in the event that you were called 
upon to serve the Government? ____ , __________________________________________________________________________________ _ 

-------------------·---------------------------------------------------------------------------------
---,-----------------------------------~-----------------·---------------

, _____ _ 
----------------------- ----------------------------------------------------------------------------------------------------------------------------------

1:1. (a) With what committees or other organizations having charge of the direction or control of important research under
takings have you been Identified? 

--------------------------------'";'"'·-------------------·------------·-----·------------------------_____________________________ :, _______ .; ____________ ..._ ______________________ ,. ______ ,. ___ ,. .. __ ............ .. 
(b) Give the full title and addresa of the laboratory or other research organization (if any) with which you are now identified. 

This information should be given in such a way that it can be used in compiling a list of the active research laboratories 
and organizations of the country: 

----------------------------------:--------------------------- '~~------------------

-·---------------------------------.-------------------------------------------------------------------------""'··------------------------
28. List importaot professional sOcieties, If any, In which you hoJd membership. U tliere Ia more than one class of memher-

ohip be sure to indicate your proper classification:. · 

-~-·----------------------.. ·---------------------------·-------------------·---------·-------.;; .... _______ ., ___ ~-------· 
-------------------------------------------------------------------------·---------------------------------------------------------------------------------· 

29. In what flelde and in what way do you consider that you could be of special service to the Government? 

Field: __ .-----------· --------------------------·--------------------------------·-----

----------------------------------------------------------------------------------------------------------------------------------------------
Remarks:-------------------------------------------------~--------------------------------------------- . 

---------------------------------------------------------------------------------------------------------------------------------------------------------
Field: •• ---------------------------------------------------------------------------=-------------------------------~--------------------

---------------------------------------------------------------------------------------------------------------------.. --------------------------------------------
Remarks: __________________________________ , ______________________________________ :._ _________________________ -----

----------------------------···---------------------------------------------------------------------'['··--------------------------
ao. u the Government ahould ask for your releaae, of whom ahould the request be made? 

-------iiiw;------------------- ------------------------rriiki"''-----------------------,-

---·-----------------~-·------------------(Addftss) ---- -------~--------

---------------------------iiiiii,i;'tiirij _____________________________ _ 



Nati01'11J7, Roster of Scientific l1lfU], Specio:lized PersonneZ 
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IIYJSBD JARUA&T 1041 

NATIONAL ROSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 

. 
I 

NAME: 

HAl LING ADDRESS: 

JOINTLY AJlMINISTERED . 

by 

NATictlAL RESOORC!S PLANNING BOARD 

and 

UNITim STATES CIVIL SERVICE CQ.I.IISSICl< 

TECHNICAL CHECK LIST 

f:LECTRICAL ENGINEERING 

iLL IMFO!I.VATIOII SUBYI~TED OW THIS FORK WILL BK BRLO COlPlDIIf1'JlL 

' , .... ,, (Flu&) 

(lfu•ll•r) -
' -

fCHJ) 

(lllcldle) 

(lt.r••U 

flt•hl 

Please chock below those fields .(not more than five) In whlclf you have specialized, Transcribe tho ayd>ola of the flold~ which 
you check to Item 19(a) of the Questionnaire In accordance with the fnstructlons given there. Thla chock I lot woo propared 
with fhe collaboration of R. w. Sorenson, President, and H. H. Henline, Secretary, of tho American Institute of Electrical 
Englne~rs and other prominent electrical engineers. 

Field of specialize~ ion . Field of speclellzatlon 

-
~ATER IAL.S ELECTRICITY AND MAGNETISM 

Conductors ..........•............................. 51.0.00 ___ Magnetism and magnetic measurements ••••••••••••••• 51.2.00 
___ lnsulath1g materials_ •••••••••••••••••••••••••••••• 51.0.10 --- Electrostatics •••••••••••••••••••••••••••••••••••• 51.2.10 

____ Direct current phenomena •••••••••••••••••••••••••• 51.2.20 
EU:CTR ICAL MEASUREMENTS ___ Alternating current phenomena ••••••••••••••••••••• 51.2.30 

.. · .. Instruments ••••••••••••••••••••••••••••••••••••••• 51.0.50 --- Ele~trlcal contacts ••••••••••••••••••••••••••••••• 51.2.32 
___ Measurements •••••••••••••••• , •••••••• ••., •••• ,,,., 51.0.60 --- Dloloctrlca .....•..........••.............••.....• 51.2,110 

' . 
gLECTRICAL APPARATUS ELECTRONICS 
___ Batteries ••••••••••••••••••••••••••••~•••;•••••••• 51.1.00 ____ Cqnductlon In gases ••••••••••••••••••••••••••••••• 51.2.50 
____ Generating eouipment and motors, n.e.c. (excltors, --- Electron tubes and circuits ....................... 51.2.60 

converters, _generators, etc.)_ ................ 51.1:10 --- Photoelectric and thermoelectric apparatus ........ 51.2.70 

___ Transformers ••• ••••• ••••• ••• •••• •·•·· •• •••• •• ••• •• 51.1.20 ___ Electron opt lcs • · ••••••••••••• •• • •.• • •• •• • • •• • • •• •• • 51.2.80 
___ Lamps .................... , , ••••••••• , •••••••••••••• , • 51.1.30 --- x ... ra)'t •••••••••••••••••••••••••••••••••••••••••••• 51.2.90 
___ Control equipment and a"'ltchboards ........... _ ..... 51.1.110 
___ Magnets and solenoids ••••••••••••••••••••••••••••• 51.1.50 ELECTRIC POWER GENERATIQI! 
____ Heaters ••••••••••••••••••••••••••••••••••••••••••• 51.1.60 Centra I stat ions •••••• ••••••• ••.••••• -•••••• •••• •••• 51.3.00 

___ Rectifiers •••••••••••••••••••••••••••••••••••••••• 51.1.70 __ . __ Isolated plants ••••••••••••••••••••••••••••••••••• 51.3.10 
___ Furnaces •• ·, ••••••••••••••••••••••• , • , ••••• , ••••••• 51.1.80 --- Small ~r units ··~··•••••••••••••••••••••••••••• 51.3.20 

___ Relays ••••••••••·••••••••••••••••••••·······••••••• 51.1.85 
___ Miscellaneous electr.lcal apparatus, n.e.c • ........ 51.1. 90 POWER DISTRIBIITION AND TRANSMISSION 

specify ~erhead transmission and distribution syste• .... 51.3.31 
=Underground transolaslon end distribution oyot- , 51.3,32 

---- Substation •••••••••••••••••••••••••••••••••••••••• 51,3.35 
-

•• K.C. D'IWOTUJ lOT 'ILIEWRIRK CLASIJFIID 

46882fl..-42-8 
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Field of specialization Field of specialization 

POWER DISTRIBUTION AHD TRAHSHISSIOH (cont.! ILWHIHATIOH (cont.l 
___ Protection of circuits and equipment •••••••••••••••• 5;.3.36 ___ Flood-lighting ••••••••••••• ; ••••••••••••••••••••••• 51.7.50 
___ Nlrln~·of bulldl~s and ships ••••••••••••••••••••••• 51.3.37 _ Photoaetry ••••••••••••··••••••••••••••••·•••••••••• 51.7.60 
_Wires and cables ••••• ;~ ••••••••••••••••••••••••• ~ ••• 51.3.38 _Searchlight and other special applications ••••••••• 51,7.70 
_Turbines and machinery •••••••••••••••••••••••••••••• 51.3.110 _Traffic control ..................................... 51.7.80 

ELECTRIC RAILWAY TRAHSPORTATiOH OTHER APPLICATIONS or·ELECTRICITY ·. 
_ Contact systems ••••• ; •••••••••••••• ;. •••••••••••••••• 51.ij.OO - Automotive ••••·•·•·•••••••••••••••••••••••••••••••• 51.8.00 
.. · .. Motors •••••••••••••••••••••••••••••••••••••••••••••• 51.~.10 _ Avlati.on ··••••••••••••••••••••••·•••••••••••·•••••• 51.8.10 
_Control systems •••••••••• ~ ........................... 51.~.20 _Business ne.chines--tabulators, calculators, etc. ... 51.8.15 
_ Locomot ives--e lectrlc .... •••••••••• ................... 5J.ij.30 ___ EleCtrochemistry and electrometallurgy ••••••••••••• 51.8.20 
_ l.ocomot ives-·Diesel-e lectf"lc •••••••••••••••••••••••• 51.~.110 _Elevators •••• ~ ••••••••••••••••••••••••••••••••••••• 51.8.30 
___ Signals •••••••• ~.: ••••••••••••• ~ •••••••••••••••••••• 51.~.50 _ Industrial plants •••••••••••••••••••••••••••••••••• 51.8.35 
_Electrolysis prevention ••••••••••·•••••••••••••••••• SJ.ij.60 _Material handli~g eQUipment ••• ; •••••••••••••••••••• 51.8.ij0 

___ Heating •••••••••••••••••••••••••••••••••••••••••••• 51.8.50 
WIRE COittJHICATIOK _Mines ••••••••••••••• _ ................................ 51.8.55 
___ Cables ••••••••••••••••••••••••••·••••••••••••••••••• 51.5.00 _ Refrigeration •••••••••••••••••••••••••••••••••••••• 51.8.60 
___ Signal systems ••••••••••••••••• , •• ~ •••••••••••••••••• 51.5.10 _Marine ••• -•••••••••••••• ~· ••••• ~ ••••••••••••••••••••• 51.8.70 

_Alarm-Systems ···············~····••••••••••••••••••• 51.5.11 ___ Welding •••••••••••••••••••••••••••••••••••••••••••• 61.8.80 
_Telegraph ••••••••••••••••~•••••••••••••••••••••••••• 51.5.20 _Water purification .................................. 51.8.90 
_ Telephqne ••••••••••••••••••••••••••••••••••••••••••! 51.5.30 

eTHER • Describe:-
TELEPHOTIXlRAP!IY AHD TELEVISION (This space Is to be used O.ly In ~ho event that Clle 
_ Phototransmlsslon by wire •••t••••••••••••••••••• .. •.• 51.5.50 or more of your fields of specialization le not 
.. · .. Phototransmiss I on by rad lo ••• •••••••••••••• ••••••••• 51.5.60 adeQuately provided for above.) 

Television transmission ••••••••••••••••••••••••••••• 51.5.70 -
.... Reception ••••••••••••••••••••••••••••••••••••••••••• 51.5.80 

' -
-

RADIO COIMJHICATIOH ' . 
~Propagation of radio waves •..••••••...•.......••...• 51.6.00 

Circuits •••••••••••••••••••••••••••••••••••••••••••• 51.6.10 -- Transmitters •••••••••••••••••••••••••••••••••••••••• 51.6.20 
Receivers ••••••••••••••••••••••••••••••••••••••••••• 51.6.30 -_ Antennae .............................................. 51.6.qo 

.... Freauency modulation •••••••• : ••••••••••••••••••••••• 51.6.50 
_Ultra-high frequenchis •••••••••••••••••••••••••••••• 51.6.60 
_- Transmitting capacitors ·•····•·•·•········•··•·••··• 51.6.65 

-
ILWHI~ATIOK 
_ Light sources ....... · ................ .-........ .. , ...... 51.7.00 

- Shades and reflectors ·•••••••••••••••••••••••••••••• 51.7.10 
~Residence ••••••••••••••••••••••••••••••••••••••••••• 51.7.20 
_ Industrial ••••••••••••••••••••••····: •••••••••••••••• 51.7.~0 

--- Street ·············································· 51.7.110 
. 

I.'!.C, D!II'OTISI lOt !LS!WB!RE CLASSIFIED 

Please check below the •function• or occupational status which Is most nearly descriptive of your present or most ~8nt work, 
·Transcribe to item 19(b) of.the Questionnaire the number representing the function tou have checked, 

-
.FlJHCTION 

- Research and development ·~···••••• o. 
_ Operation ••••••••••••••.••••••••••• I. 
_Editors and writers ••••••••••••••• 2. - - _. Consultants ......................... 3. 

Instructors •••••••• ~ ....... ; ••••••• ij. = frofessors (all grades) .........•• 5 • 

- Admlhlstration ••• ~ •••••••••••••••• 6. 
-

- Construction •••••••••••••••••••••• 7. 
_Design •••••••••••••••••••••••••••• 8. 
_Other ••••••••••.••••••••••••••••••; 9. 

In "the space below please give a brief description of the duties performed under the function you have checked above. . 
' 

. Utcnuure) 
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with an alphabetic arrangement of names, the use of 
this system also permits the mechanical sorting of 
punch cards on an alphabetic basis. · 

The basis for the operation of the system is a "log 
book" made up of 10 million numbers distributed . 
among 10,000 ranges of 1,000 numbers each. Thus the 
first ·range is from 0001000 to 0001999; the last from 
9999000 to 9999999. Each range of 1,000 numbers is 
also the range for an alphabetic §Bries of names. Thus 
the first series noted above includes all names from 
Aaa up to but exclusive of Aab... On the other hand, 
the range 8000000 to 8000999 embraces names from 
Smith, Ia .. up to but exclusive of Smith, J. It will 
be seen from the8e examples that the assigninent of 
name ranges is on the basis of the approximately equal 
frequency of occurrence of names in any large sample 
of population. 

. I 

The name ranges used fu. the log books of the 
National Roster are derived from a break-down into 
10,000 approximately equal segments of an· alpha
betized list of names derived from census sources. 
There is adequate provision, for expansion. since 10 
million numbers are available for the "logging" of a 
probable million names. . 

The exact number to which a specific name is as
signed within ani given range of names is-arbitrarily 
determined· by the log clerk. For example, an Ian 
Smith might be assigned a number anywhere in the 
first 5 percent oi the range of numbers 8000000 to 
8000999. The next person, Ibidium Smith, might also 
be assigned a number in the same range, but his num
ber would -follow Ian Smith's. This system of ap'
proximating numbers works satisfactorily principalli 
because of the broad ratio of available numbers to 
numbers actually assigned. A typical example of the 
actual logging. of names might be described as follows: 

Assume a file which would eventually consist of a 
total of 50 names to whom numbers must be assigned 
for pay-roll purposes, and it is desirable to maintain 
these in alphabetic order· for any of a number of rea
sons. The file at the outset cOntains only 5 names, 
but others will be added from time to time until the 
totai of 50 is reached. A 2-digit number will be as
signed to e~ch, thus, ·allowing provision for a total of 
100 names. 
• The first step is to di~de the alphabet into 10 one-

digit groups as follows : 

0 A through B 
1 C through E 
g_ F through H 
3 I through K 
4 L through Me 

5 Ma through 0 
6 P throughR 
7S 
8 T through V 
9 WthroughZ 
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The physical set-up for assignment of numbers would 
then be as follows : 

0-A thru B 1-C thru E 2-F thru H- 3-1 thru K 4-1 
thruMc 

Q _____ _ 

L-----
2------g _____ _ 

4------ 4-John Doe 
5------ ~ 
6------
1------s _____ _ 
g _____ _ 

3-Joseph McCarthy 

' 6-Wm. Jones 

5-Ma thru 0 6-P thru R 7.,.5 6-T thru V 9-W thru Z 

0------
1------
2------g _____ _ 

. 4------
5------
6------· 
7------ 7-Irene Roe 
8------, g _____ _ 

2-Mary Wilson 

Thus, assuming that the original five names to be 
entered were: 

' 
JohnDoe--14 
William J ones--1!6 

· Joseph McCarthy-43 
Irene Roe--67 
Mary Wilson-92 

numbers would be assigned to them as indicated. Addi
tional names could be entered in the appropriate posi
tions and numbers assigned, maintaining the entire file 
simultaneously in both alphabetic and numerical 
sequence. 

This is the basic principle underlying the numbering 
system used by_ the Roster, but, of course, multiplied 

· many times. The Ro;Ster system utilizes a 7 -digit num
ber making provision for the uftimate entry of 10,000,-
000 names, though no such number is anticipated. 

Processing of Roster Questionnaires 

Questionnaires and associated check lists returned 
to the Roster office are sorted by field of associati'on and 
coded before opening. This is possible because the 
~eturn 'envelopes sent out with the questionnaires and 
checks lists are each inscribed with a numeric code 
indication. After the envelopes are opened the ques-

' 
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tionnaires and associated check lists .are alphabetized 
and checked against a 3 by 5 card of addresses. Cards 
for which executed questionnaire are received are so 
marked. All miscellaneous correspondence ,or other 
pertinent facts affecting the status of the card 1ile are 
noted on the faces of the cards. For example, ques
tionnaires which have been returned because of faulty 
address or because the addressee is deceased are so noted. 

As soon as these operations are complete, the ques
tionnaires are sent to what is known as the "log room" 
where each is ·assigned an alpha-numeric. number as 
described previously. 

After the questionnaire has been assigned its appro
priate alpha-numeric index number it is passed on to 
the code room for treatment. . 

The processing of questionl}aires involves the pre
liminary translation of the written data into numerical 
symbols in accordance witli a prearranged code system. 
There are a number of considerations involved in cre
ating such a code for any specific type o:f data. These 
considerations contemplate the facility in encoding as . 
well_as that of decoding. 

Number of Punch-Card, Columns Assigned 
' The number of punch-card columns to be allocated 

to any given type of information is determined by the 
relative importance of the subject and by the number 
of significant items in the field which are likely to be 
checked or indicated in any great numbers. Thus, if 
knowledge of foreign languages is considered to be 
relatively important, 2 punch-card columns, permitting 
the use of 100 numbers for as many languages, are used. 
If this knowledge is considered to be relatively unim
portant, a 1-column code permitting the use of 10 num
bers for the more important languages or language 
groups, might be used. 

Assignment of Numbers 

The manner in which numbers are assigned is often 
of significance for both encoding and decoding proced
ures. When there is a probability that selections will 
be made on the basis of a related group or series of 
items, it thereby becomes important that the classifi
cation scheme be generic, i. e. on the basis of relationship 
umong items rather than upon an alphabetic basis. 
This principle is made clear in the following descrip
tion of a code for place of foreign travel. Under this 
code, the world is preliminarily divided into a maximum 
of 10 major geographical units, each designated by a 
digit frgm 0 to 9. Each of these principal subdivisions 
is subdivided into, smaller ·units, usually countries, 
or continental areas. These in turn are subdivided into 
a maximum of 10 final units, which are countries or 
major su?divisions thereof. Under this system, the 

/ 
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first three designate all of America, with 1 designating 
North America; 2, South America; and a. Central- Amer
ica. Europe is subdivided into major units, designated 
by 80, 81, 82, 88, etc. Number 88 represents the Balkan 
states, and is subdivided in~ 880 fpr Balkan states, gen
eral ; 331, Albania ; 332, Bessarabia; 338, Bulgaria ; etc. 
Under this system the numbers ending in 0 are all re
served as an all-inclusive number, in this case represent
ing travel through the major part of the Balkan states. 

Under the system described above, each. successive 
digit in a code number has a significance of its own. 
The successive digits indicate progressive specificity in 
the items concerned. This system facilitates selection, 
when a range of related items is desired, or when it 
is desired to select on a broader field as indicated by 
~the first or second digit. 

Provisio~ for Code Expansion 

The numbers in any code are so .t~rranged as to permit 
expansion in any subgroup. This is accomplished by 
skipping numbers among every group of 10 numbers. 
The reason for ~is procedure is that in most codes 
which are prepared in advance of their use, it is im
possible to anticipate every type of codable item likely 
to occur in the course of work. Provision must accord
ingly be made for inserting additionai code items in 
their appropriate places. · Some codes, as those for 
State of legal residence, are hardly likely to change, 
since an incre;se in the number of States in the United 
States is a remote possibility. The numbering of such 
a code requires no skipping of numbers. 

Number of Code Subdivisions 

In general, the number of subdivisions in any code 
is related to the probable frequency with which each 
item will be checked. In a language code, for example, 
there is the possibility of giving code numbers to about 
3,000 different languages. If, however, the number of 
codable languages is limited to a maximum of ioo (2 
columns), the number of code subdivisions (languages 
or language groups) is determined strictly by the prob
able frequency of occurrence of each item. Thus,· un
der such a system, most of the commonly used Romance 
languages, as FrenCh, Spanish, and Italian would each 
be assigned a separate number. On the other hand the 
various languages of the Philippines can be consid~red 

. ~ a group, since ~y specific language .in this group 
will be of comparatively infrequent occurrence at least 
as far as Americans are concerned. ' 

Arrangement of Codes 

. ~or convenience in c~ding and for purposes of se
lectiOn! all codes are arranged both alphabetically and 
numencally. The former is included for convenience 
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in finding the code number for a given time; the latter 
for detennining the field or item which the number 
symbolizes, and to indicate the manner in which items 
are related in the classification scheme. 

I 

"General" and "Other" Codes 

For many types of information, it is desirable to have 
codes for "other" items f.or each subgroup ·and for 
"general" coverage of a given subgroup in the code. 
An example of such codes may be found in the foreign 
trave~ code. Here the code numbers ending in 0 as 
the third digit refer to foreign travel throughout the 
subgroup. Thus 300 refers to all of the British Isles. 
Areas of lesser significance in any geographic subgroup 
are all given a code number ending in 9. Thus 159 is 
the code number for all of the smaller Leeward and 
Windward Islands which are not specifically listed in 
the group 140 to 151. 

The Preparation and Use of Specific Codes· 

Siate of Residence and Place of Birth 

This code of 2 columns is limited to a maximum of 
100 items and is based upon the code used by the Bureau 
of the Census. The classification of States is on the 
basiS of the conventional subdivision of' the United 
States into regions. A classification of the States up
on a regional rather than upon an alphabetic basis 
facilitates selections of cards for areas embracing a 
number of contiguous States, since the code numbers 
. for such States often will be in sequence. Thus the 
Roster cards could quickly produce the number and 
names of, physical chemists, let us say, living in New 
England or on the West coast.-

The section of this code devoted to foreign countries 
is a condensation of a similar code used by the Bureau 
of the Census. The count~ies selected for specific codes 
were those 'which were the country of origin of the 
largest number of residents of the United States. Be
cause of their relative insignificance f~om this stand
point, all of Latin America, except Mexico, Cuba, and 
.the West Indies, are given one number. Similarly, all 
of Africa is included under 99, "all other countries," 
because there are so few emigrants to this country. The 
place of birth is used in those instances when native
born persons are desired in a selection. The State of 
residence code is used when the geographical location 
of an individual is important, or when, in connection 
with selection for a position in the classified civil serv
ice, the apportionment law is effective and selections, 
therefore, can be made only from certain States. 

Date of Birth 
This is a four-column code, two columns each being 

given to month and to year. The months are arranged 
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chronologically, beginning with 01 for January and 
ending with 12 for December. The year of birth is 
coded by the use of the last two digits of the year given. 
For example, 1894 as the year of birth is codod 94. 
The advanbige of this code is that it is self-coded, 
since it is unnecessary for the coder to refer to any 
code book. The date of birth code is used for selection 
of per5ons below or above certain age limits, as may 
be prescribed by law, or for a specific range in age 
as requested. 

Citizenship Code 

This one-column code lists six types of citizenship, 
or stages, in the application for citizenship. It is usad 
in selections when United States citizenship or lack of 

· it, is of significance. 

Marital Code 

This is a dual code, combining into one column 
(eight items) a code for marital status and dependents. 
The various categories of marital status are combined 
with. a "no dependents" status in .code numbers 1 
through 4, and combined with a "have dependents" 
status in code numbers 5 through 8: 

Race and Sex Code 

This is a dual code combining into one column 
(eight items) a code for race and for sex. The male 
sex is combined with various races in codes 1 to 4 in

. elusive, and the female sex with the various races in 
codes 6 to 9 inclusive. This code makes it possible to 
select for sex in the range of codes 1 to 4 or 6 to 9, 
and for race by selecting on the two 11ppropriate num-
bers. • ~ 

. 
Military Service and Reserve Membership 

This dual code_ combines into one column (eight 
items) data with respect to both military service•and 
reserve membership. As will be noted from the code, 
nearly all possible combinations, inclpding military 
service under a foreign flag as well as in the armed 
forces of the United States, are provided for. The 
final item, "Now on active duty in any branch of the 
anned service of the United States" takes precedence 
over all other items. This code is useful in selections 
when the qualification of reserve membership or of 
previous military service is desired, or as a basis for 
eliminating from selections those already on active duty 
in the armed forces of the United States. . 

Language Code 

This code 09nsists of two sections and occupieS nine 
columns on the punch card. The first section is made 
up of a two-digit code for languages, followed by a 
one-digit code for linguistic ability. By combining 
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the language (two digits) with a specific ability (one 
digit), we have a three-digit code showing the language 
and nature of ability therein. The punch card allows 
the indication of three such three-digit codes for as 
many languages. 

The primary arrangement of the language code is 
on the basis of language families. Under each family 
are listed the languages believed to be of fairly com
mon occurrence. The, final -item in each group is 
"-------- languages and dialects, n. e. c.," a catch-all 
for all languages and dialects in that language family 
not specifically classified elsewhere. The code is based 
in part on the Library . of Congress classification of 
philology. It was prepared with the assistance of 
Dr. C. K. Jones of the library .staff, the American 
Council of Learned Societies, and other experts in' the 
field. This code is arranged both alphabetically and 
numerically. 

This code is useful in the selection of linguistic abil
ity as a corollary qualification. 

Federal Service Code 

This one-column code is intended to provide informa
tion as to present or past Federal Service and, as to the 
nature of this service with respect to its national_ de
fense status. It is useful in connection with determin
ing the availability of persons being <;onsidered for 
a position. 

Geographical Code 

This three-column code for geographical location 
was prepared with the collaboration of the office of the 
geographer of the State Department. The star;ting 
point in preparing this classification was the conven
tional subdivision of the world into continental areas, 
with successive subdivisions along political and topo~ 
graphic lines. ExtenSive political entities, as China 
and Brazil, were subdivided into sub~its, each with a 
specific code _number. 

The final main division in the code, "Oceanic Islands 
and Australasia," includes all islands which are not 
clearly parts of continents, or are a considerable dis-
tance from a continent. ~ · 

Within each subgroup, the first item, en_!ling in a 
zero, is used to code travel throughout the area, Thus 
7 40 refers to travel through all of the East Indies. The 
final code, ending in a 9, is used for all subdivisions 
not specifically mentioned in the subgroup. Thus 759 
refers to "East Indies, Other Islands." 

A. specific code has also been allocated for continent
wide travel. Thus, when travel through the greater 
portion of Asia is indicated, the code is 499; similarly 
for Africa, 599. · 

N alionaJ, Rea01JA'ceB Planning B oa:ra 

When travel to more than one foreign area in dif
ferent continents is indicated, a combination code must 
be used, since there is provision in the punch card for 
but one foreign travel. This combination code has as 
its first digit the figure 8. The two subsequent digits 
are code numbers referring to the two areas in which 
the travel was indicated. The codes 'for foreign travel 
are arranged both alphabetically and numerically, for 

. purposes of encoding and decoding, and are shown in 
appendix. 

This code is useful as a corollary qualification when 
it is desired to select persons with specific professional 
qualifications who have in addition significant knowl
edge of a foreign country because of travel or resi-

. dence therein. 

Education Code 

This three-column code is divided into two sections, 
a one-column code for extent of education and a two
column code for field of education. - The first code con
sists of nine items denoting a progression in educa
tion from no university or college training to the pos
session of a doctorate. 
- The code for the field of education lists nearly one 

hundred fields or subjects in which degrees are most 
commonly granted. This list was prepared from a 
publication of the United States Office of Education 
in which were listed the titles of degree~ granted by 
institutions of higher l~arning in the United States. 

The arrangement of the code is on the basis of broad 
fields, beginning with the _agricilltural sciences, -bio
-logical sciences, etc., and proceeding' through various 
fields to_ arts and classics. General bachelor of arts de
grees, 'not in any specific field, are coded 99. 

This code is· arranged' both alphabetically and 
numerically. The latter lists all common designations 
for fields, including synonyms. 

This ~ode is used in selections when persons with 
specific academic qualifications are desired, either as 
to field or as to extent of education. 

Special Skills Code 

~ code lists several hundred skills or occupations 
which are pursued on an avocational basis. , The list 
of items was derived for the most part from a study 
of personnel records in which special skills and avoca
tiona! interests were noted. The arrangement is on the 
basis of related occupational fields and parallels roughly 
the Bureau of Employment Security occupational classi
fication. The _original code was so devised that the 
unused numbers were distributed uniformly and evenly 
throughout. Thus, when new codes were added to the 
list from time to time, the items coilld be assigned in · 
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their appropriate occupational category. The code is 
arranged both alphabetically and numerically. 

The Special Skills code is used in selection for cor
-ollary qualifications which may bear some relationship 
to the fields of specialization previously selected. For 
example, a chemist with special skill in glass blowing, 
or a radio engineer who is also a radio operator, may 
be desired. In either case a selection on the second, 
Ol' corollary qualification, c~uld be made from this 
special skills code. 

Principal Professional Field -

In thiS code are listed most of the common profes
sional fields, arranged on a basis sinillar to that of 
the education code. This code is used for the record
ing of answers to question 21 on the questionnaire 
and is useful i'or statistical purposes. This code was 

; -included in the ptinch card particularly for those per
sons working in border-line fields for whom fields of 
specialization would not give a clear picture as to the· 
professional field with which they were most closely 
allied. 

0 

Scientific Apparatus Code 

This code is confined to the scientific_ and profes-
. sional apparatus which is unusual, recently developed, 

or of infrequent occurrence; and the use of which re-. 
quires skill or training not possessed· by the average 
scientists in these fields. Two lists have been pre
pared. The first is an alphabetic list of common scien
tific and professional apparatus which is not coded. 
The second is of specialized scientific apparatus which 
is coded. Coders first check a given item, against the 
common apparatus list, and then, if the item is not 
found there, against the specialiZed apparatus list for 
a code number. _ 

This list of apparatus was set up with the collabora
. tion of the National Research Council, members of 
t.he technical staff of Science Service, and Dr. L. B. 
Tuckerman of the National Bureau of Standards. In 
addition, about 50 laboratories in as many fields were 
circularized for information as to specialized apparatus 
in their respective fields. 

· The three-digit code is arranged on an alphabetic 
basis.-

Card Identification Code 

This one-column code serves as a mechanical mesns 
of distinguishing among cards A, B, and C. The code 
0 signifies the Index card; 1, the A punch cardj 2, the 
B punch card; and a, the C punch card. The latter 
three are coded automatically when the card is gang 
punched. 

19 

Occupatiollal Classification 

In assigning the code numbers to the break-downs 
of the Roster, every effort was made to have the two
digit symbols representing the broad fields conform to 
the Standard Occupational Classification formulated 
by a~ interdepartmental committee sponsored by the 
American Statistical Association and the Central Sta
tistical Board. However, it was soon found that in 
this classification the _space assigned to the professional 
occupations was insufficient to· meet the needs of the 
Roster. The reason for this was that the Standard 
Occupational Classification was developed for two pri
mary purposes: to make all statistical tabulations com
parable, and for use of the Employment Service in the 
State employment offices where the emphasis is placed 
on clerical and meehanical trades employees. The Ros
ter, on the 

0 

other hand, in order to classify the special 
skills of the persons registered with it, needed a break
down considerably finer than was possible within the 
framework of the standard classification. 

The following general classifications were then set 
up as the primary grouping for the fields covered by 
the Roster: 

01~9 humanities. 

~~::}agricultural, biological, and medical sciences· 

30-39 physical sciences. 
40-59 engineering and related fields. 

0 

60--$9 social sciences._ -

Within these groups the specific numbers were lis
-signed to the respective fields as follows: 

LlsT OF M.&Joa FIELDs 

ADMINISTRATION AND )I{ANAOEMENT 

63 accounting. 
57 management engineering . 
75 personnel management. 

AORICULTUIIAL AND BIOLOGICAL SCIENCES 
' 

92 animal sciences. 
13 botany. 
91 forestry and range management. 
10 genetics. · 
90 plant pathology, horticulture, and agronomy.' 
11 zoology and entomology. 

ENOINEEIIINO AND RELATED FIEI.r>ll 

56 aeronautical engiileeriilg. 
42 architecture. 
54 automotive engineering. 
50 chemical engineering. 
40 civil engineering. 
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ENGlNEERIN(J AND BELATED FIELDs-continued 
51 electrical engineering. 
58 heating, ventilating, refrigerating, and air con-

ditioning engineering. · 
55 housirig. 
66 industrial design. 
43 landscape architecture. 
52 mechanical engineering. 
59 mining and metallurgical engineering and min

eral technology. . 
53 motion pictures--engineering, production, 

direction. 
41 naval architecture and marine engineering. 
44 planning-municipal and community. 
47 and 48 radio engineering. 
45 safety engineering. . 
49 testing of materiaJ.s.......ilngmeering and 

-technology. 
46 transit and traffic engineering. 

HUJI[ANlTJES 

01 foreign languages. 
02 philosophy. 

MEDICAL SCIENCES AND BELATED FIELDS 

21 anatomy. 
28 anesthesiology. . 
20 bacteriology, immunology, and pathology. 
24 experimental biology and medicine. . . ' . -14 nutrition.· 
23 pharmacology and experimental therapeutics. 
12 physiology. · 
29 psychiatry. , 
22 tropical medicine (and parasitology). 

PHYSICAL SCIENCES 

36 actuarial science. 
37 ceramics. 1 

30, 31, 32 chemistry. 
35a geology. · 
35b geophysics. 
39 horology. 
34 mathematics. 
33 physics and astronomy. 

SOCIAL SCIENCES 

71 anthropology. 
60, 61, 6'2 economics. 
81 geography. 
72, 73, 74 history and political science. 
86 professional education. 
70 psychology. 
88 recreation leadership 
82 sociology. 
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soCIAL SCIENCEHontinued 
83 social welfare. 
76 speech pathology. 
80 statistics. 
89 trade and industrial education. 

The break-down within each field and the range of 
. numbers used was determined by two main factors: -

1. The amount of detail needed for proper classi-· 
'fication of the registrants. This was deterp:~ined by 
-consultation with competent authorities in each field. 

2. The number of prospective registrants in each 
field.. - -

The code structure of'the Roster has been- found to 
be satisfactory as a classification 'of ·the :ID.illions of 
items so far recorded. Minor changes are constantly 
being made to meet special coding needs as they occur. 

' The Punch Card System 

When the coding procedures are complete, the ma
terial, which has been reduced to numerical form, is 
ready for presentation upon t!J.e six punch cards as
signed to each individual. 

A file of punched cards technically known as an 
"expansive punch-card file" was adopted as most suit

' able to Roster needs becau,se by this means only would 
the very ,diverse qualities of the million or so regis
trants who might ultimately be ~vered by the Roster 
be quickly and efficiently handled by the use of modem 
electromechanical sorting processes. · 

Design 

The cardS used by the Roster were especially de
signed for its needs. In devising this card, a thorough 
study was first made of all the available information 
which the questionnaire and check list contain. Then 
lceeping in sight the fact that the ultimate objective is 
that of the selection of individuals to be certified to 
fill vacancies for which requests have been i:eceived, 
a determination was made as to just what information 
should be put on the punch card. After this was 

. determined the actual design of the punch card was 
taken under consideration. Advice was sought of the 
foremost authorities on this-subject who were available 
for consultation as to each item which was to be put 
on the punch· card, and the most practical method of 
handling each such item as regards the method of 
coding and the location of the item on the· card. 

The punch card set-up as adopted by the Roster pro
vides for six cards for each ittdividual as follows: 
· Na:me card.--Containing the alpha-numeric number 
and the name 41. alphabet form. 

Address card.-Containing the alpha-numeric num
ber and the address in alphabetic form. 
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lndiJ!IJ card.-Containing in numeral code all of the 
information extracted from the · questio11naire which 
lends itself to such treatment and which could be of 
value for selection purposes. . This card is placed iu 
a master file in alpha-numeric sequence to serve as a 
reference point and as a basis for follow-up to bring 
information up to date. · 

A-B-0 cards.-Containing the same information ns 
the index card, ·except that the first three fields of spe
cialization have been successively shifted on the card 
to facilitate selection. These cards serve ns the selec
tion file and are filed by field of specialization. 

Use of Punch Cards 

Before the punch cards outlined above can be effec
tively used, it is necessary to train operators in the 
specific tasks required. This training actually falls 
into three divisions: In the first place, operators are 
instructed as.to the purpose, functions, and mechanics of 
the punching machine. They are impressed at this time 
with the simplicity 'of the punching operation. Card 
feeding, card ejection, and the use of skip bars are thor
oughly explained. Next, keyboard exercises begin. The 
preliminary task required of the operator here is to 
memorize the standard key positions as. the punch ma
chine must be operated by a touch system if proper 
speed is to be secured; Exercises are next begun in 
which practice punching from actual documents, fol
lowed by careful correction, is assigned. The actual 
punching of cards is carefully checked at all points. 
Each group of documents as it comes to the machine 
room has attached a 3 by 5 card containing information 
whi<:h is checked as the questionnaires pass through this 
room. 

The individual's alpha-numeric number is first 
punched, using coluinns 1 to 7. Following this, all of 
the other information described above in connection 
with the layout of the punch card is appropriately 
punched on the remaining columns of the six cards 
used. When. this information has been completely 
punched both the cards and the documents 'from which 
the coded information has been secured are. rputed to 
the operator of the motor-driven verifying machine. 
The process of verification is exactly the same as that of 
punching. However, cards which are incorrectly 
punched in .the first instance automatically stop the 
machine and may be returned to the original punch 
operator for correction. In this way the element of 
human error in transcribing coded information to punch 
cards can be eliminated, In general, the checking proc
ess requires about two-thirds the time required for 
initial punching. Extreme care is exercised in this 
phase of the mechanical process since an incorrectly 
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punched card would be completely valueless in the 
index. ' 

Filing Punch Cards 

As was shown earlier, the index cards, after being 
punched, are placed in a daily file. These cards are 
withdrnwn each morning and counted by the first field 
of specialization. This is accomplished by placing 
them in a card counting horizontal sorter. This 
machine is explained in a Inter operation. The fignres 
taken from the counters are entered on a master tally 
sheet, which is used in the preparation of production· 
reports· and production charts. When this operation 
has been completed the index c11,rds nre reproduced onto 
an "A" card, column for column, except that a "1" is 
punched into card identification number (column 48) 
and an "X" in,column 77. The reproduction is accom
.Plished by the use of the reproducing punch. This ma
chine performs card punching automatically by copy
ing the holes already punched in one set of cards to 
another set of cards which are not punched. The actual 
punching, of course, is determined by the wiring of 
the plugboard. There are two feeds in this machine, 
the reading unit and the punching unit. The reproducer 
is also wired so that if a column is not punched the 
machine will stop and indicate on a panel the incorrect 
columns. Each column being punched is wired in this 
manner to eliminate errors and omissions. The index 
cards are placed in the rending side and the blank "A" 
cards are placed into the punching side. The "A" card 
then becomes an exact duplicate of the index cards. 
The index cards are then interpreted, the following in
formation being printed across the top of the card: 

Alpha-numeric number. 
State of residence. 
Date of birth. 
Education. 
Fields of specialization (first, ~ond, third, fourth, 

fifth). 
Function. 
Date of card. 

The index cards are then set aside until a sufficient 
accumulation warrants sorting and interfiling. This 
will be explained in a later operation. 

The "A" card is an exact duplicate of the index 
card witli the exception of the two variations noted. 
The "A" cards are tpen taken and reproduced onto 
"B" cards with these variations. A "2" is punched 
in column 48, an "X" in 77, and the fields of speciali
zation are transposed in this manner. From the order 
of first, second, third, fourth, fifth, they become sec
ond, third, first, fourth, fifth. This transposition is 
accomplished b;r the means of the plugboard. The 



".A." cards are then interpreted in a manner similar to 
the index cards. 

Tlie "B" cards are then reproduced on the "C" cards 
with these variations: .A. "3" is punched in column 
48; an "X" in column 77 and the fields of specializa
tion transposed to read-third, first, second, fourth, 
fifth. Both ·the "B" and "C" cards are then inter
preted in a manner similar to the index and ".A." cards. 

The "A.," ''B," · "C," cards are put together anll 
placed into the sorting machines, and sorted on col
umns 49-53. This places the cards in order by ~eld 
of specialization. The cards are then filed manually 
into the qualifications file with a tab card preceding 
each change in the field of specialization, in order that 
any group may be readily "available for reference, 
.filing, or selection purposes. The index cards are sort
ed by the alpha-numeric number (card columns 1-7). 
After sorting they are interfiled with the original file 
by means of the Collator. This machine is also gov
erned by a plugboard, which for this operation is· 
wired to merge primary (originBl cards) and second
ary (cards to be filed) cards into one group.· This 
machine may also be used for a variety of operations, 

. . 
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several of which are explained in a later operation. 
The name-address cards are sorted by the alpha- . 

numeric number and interfiled in a manner similar 
to the index cards. 

Thus the filing is co~pleted iD. this order: 

(a) Index..:..alpha-numeric sequence. 
(b) Name, address-alpha-numeric sequence. 
(c) A-~Field of specialization sequence. 

Research file 

In the past year there have been demands for 
statistical data which was to be culled from the punch 
cards. One such request was for a tabulation indicat
ing for each professional field the number of people in 
age groups by decades. This .was accomplished by the 
processing of the cards through the alphabetic ac
counting machine. This machine, too, is controlled by 
the wiring of a plugboard. By the means of a special 
device, known as digit selection, it was possible to get 
a complete set of totals for each field in .one opera
tion. Wit.hout this device it would have been neces
sary both to sort and tabulate the cards innumerable 
times to achieve the same result. 



IlL USE OF DATA 

Certification Procedures 

To provide adequate service, an informal certifica
tion section has been established in the Roster. It is 
the responsibility ot' this section to receive all requests 
for personnel or other information to analyze them as 
to content, and when necessacy to verify the authen
ticity and the official source of. such requests. These 
requests may be received in writing, by telephone, or 
through a call at the Roster offices by a representative 
of a governmental agency. 

Analysis of Requirements 

_· The requirements as to qualifications are written on . 
the /proper form by an employee of the certification 
section, where all necessary information is shown. The 
location of employment, the number of positions to be . · 
filled the salary to be offered, the possible duration of 
the e:Uployment, and ~hether it is part time, full time, 
or consultative, are shown on the request sheet. Next 
are entered the desired fields of specialization, language 
requirements, if any, age; and any other necessary 
qualifications. Where possible, a formal job descrip
tion· is secured. · A member of the certification section 
analyzes the information_ contained in these request 

. sheets and chjlcks them against all possible so~rces 
which might supply qualified persons. _To do this all 
technical check lists which are in related fields, are 
examined as well as the check list for the principal 
professional field indicated. This is done in order to 
eliminate the possibility that sources of information 
in related fields might be overlooked or omitted. 

After complete information has been received _and a 
request sheet prepared, the information is then trans
ferred to a conversion sheet. . This conversion sheet is 
made up in such a way as to sliow any required qu~
fications in code and is for the· use of the machine 
section. The required qualifications are entered .ac
cording to code nU:mber on this request sheet followmg 
the order of importance of qualifications, show~g also 
any qualifications which are desirable but which are 
not absolutely necessary. For instance, should the 
Roster receive .a request by telephone from the Director 
of Personnel of a.Government agency for a psychol
ogist who has engaged in research in propaganda, and 
who is competent in the Hungarian language, these 
would be entered as primary qualifications. Should'it 
also be desired that this person be familiar with race 
psychology and have some knowledge of Ukrainian, 
these would be entered as desirable qualifications, and 

a sort would be made to include persons with these 
proficiencies as well. However, should there be an 
insufficient number of persons possessing all :four of 
these qualifications, the two which are not essential 
could be eliminated. After the conversion sheet has 
been prepared it is transmitted to the machine tabula
tion unit where a sort is made. 

Mechanical Sorting Techniques 

The certification section issues to the mechanical sec
tion a request form bearing the qualifications necessary 
for registrants to 'possess to meet a particular requi-
sition. . 

The first requisite is ability in a particular branch 
of a field of specialization. The cards for· those sec
tions of a field desired are pulled manually :from the 
qualifications card file. This is done quickly and with
out loss of time by means of the identifying tab card 

· placed in the front of each group. . 
The remaining requisites are processed through the 

sorting machine or the collator. 
For example: Persons having a particular occupa

tional status may be desired. The cards are placed in 
the sorting machine and sorted on column 74, which 
carries the punched code for function. All cards con
taining the given function are segregated fr?m the 
others, thus eliminating those people not meetmg the 
requirements for function. 

The same process is repeated when the request calls 
for persons on a ·desired educational level or with 
training in a specific subject. It may be that persons 
living in a western State are needed for instance, Cali
fornia. A sorting machine equipped with a multiple
column selecting device is used. This device will seg
regate iri one operation those livmg. in California from 
all others. . 

The same procedure is :followed for the selection of 
people having knowledge of certain languages; special 
skills, foreign travel, citizenship, mar:ital status, race 
and sex, military service, Federal sel'Vlce, and the like. 

When these operations have been completed there are 
two groups: 

Those meeting all requirements and those 
mechanically rejected in each of the operations. 

The :former group is sorted by the alpha-numeric 
number and then placed in the tabulating machine. 
By the wiring of the plugboard, the machine prepares 
from the punch cards a printed list of the selected 
names and all of their qualifications. After the list 
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has bee~ made the cards are sorted together with the 
rejected cards by the field of specialization and filed 
manually into the qualifications file. . 

This entire process is repeated, although with a few 
possible variations, for each request received. 

A list of the machines used and their speeds are 
shown below in order that a clear picture can be ob
tained as to the rapidity with which any or all of the 
foregoing operations can be ~ccomplished: 

1. Reproducer-----------------------"-- 100 cards per minute. 
2. Interpreter------------'-------------- 60 cards per minute. 
3. Sorter--------------------------- 400 cards per minute. 
4. Tabulator: 

(a) Listing ______________________ 80 cards per _minute. 
(b) Tabulating _________________ 150 cards per minute .. 

ti. Collator .••• 240 cards per minute (one feed); 480 cards per 
minute (with both feeds operating simul
taneously): 

Some requests are received from agencies desiring 
to examine the questionnaires, others desire merely the 
names and addresses of persons .competent in certain 
fields. ·In either case it is possible to sort the cards and 
furnish a printed tabulation, either of alpha-numeric 
questionnaire numbers, or names and addresses with 

-certain information as to specialties printed in code. 
After the tabulation report has been received from 

the machine tabulation unit, the questionnaires are re
moved from the file, a charge-out card being placed in 
the file for each questionnaire taken, showing the name 
of the person, questionnaire number, and the person on 
the Roster staff to whom the questionnaire is to go. 
These questionnaires are then sent to the certification 
section. 

Should the number of persons selected in the machine 
unit be disproportionately large for the number of jobs 
to be filled, it might not be necessary to remove from 
the files all the questionnaires listed. In some cases, 
it is possible to make certain eliminations on the basis 
of the information printed on the machine tabulation 
report. However, as many questionnaires as appear 
necessary to furnish a sufficient list of eligibles are 
pulled from the files and sent to the certification sec
tion. The certification section then examines each ques
tionnaire in detail to determine which of those individ
uals whose questionnaire have been pulled apparently 
meet all requirements as to qualifications. Examination 
is also made to ascertain, if possible, whether or not a 
person is available at the salary indicated, whether h~ 
would be available for part-time or consultative service, 
or whether he is engaged in some vital activity and his 
work should not be interfered with by referral to some 
other source of employment. 

After this examination and any necessary elimina
tions have been made in the certification section,, the 
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questionnaires are then referred in one of two ways: 
First, they may be referre,d directly to the official who 
has requested the information; second, they may be 
referred to an evaluating committee, which will make 
a further analysis of .the qualifications of those persons 
referred by the certification section. Should the ques
tionnaires be referred directly to the appointing officer, 
a descriptive certificate will accompany the questionc 
naires. 

Should the request be of a .very specialized nature 
the questionnaires may be referred to an evaluating 
committee which can make a detailed analysis of the 
problem. These evaluating committees are as a rule · 
composed of a representative of a professional society 
in the field in which the request is made, a person in 
academic work in this field, or a representative of 
industry in the given field. · 

'W9-en the necessary preliminary analyses have been 
completed, the questionnaires of those persons who best 
meet the requirements given are referred to the a p
pointing officer with the certificate attached. This 
certificate lists the names of all persons whose ques
tionnaires are referred. On the certificate the appoint
ing officer is requested to notify the Roster office of. all 
actions taken. If he inten:iews any person listed, or 
if a person fails to reply to a communication, he is 
·requested' to show this information on the certificate 
when he returns it to the Roster offices. He is also re
quested to notify the Roster offices of any appointments 
made or of any declinations by persons to whom ap-
pointment is offered. · 

In some cases, generally to those 'positions in the 
classified civil service, referral of questionnaires are 
made through a representative of the Civil Service 
Commission stationed within a department to assist in
recruiting for that department, or to the head of the 
appropriate examining unit in the Civil Service Com
mission. In this case it is the responsibility of this 
Civil Service representative to see that an adequate 
report is made on any actions taken concerning persons 
certified. 

Referral of questionnaires may be made by mail, by 
special messenger, or by consultation of appointing 
officers in the Roster offices. In all cases, persons ex

. amining Roster questionnaires are urgently requested 
to return them to the Roster offices within a week from 
the tinle they are issued. The need for this reque5t is 
•obvious since the continued demands for personnel 
. having the same high type of specialized training make 
it' necessary that all persons who are not to be ap
pointed be available for future certification. 

When a certificate is issued it is the responsibility 
of the requesting agency to ascertain tlie availability 
of persons whose names are certified. In general a 
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determination can be made by examination of data 
contained on the questionnaire as to present position, 
research, and restricting conditions concerning accept-
ance of other employment. . 

The appointing officer reports to the Civil Service 
Commission co.ncerning any appointments made which 
are within the regulations of the Civil Service Act. 
Should the positions to be filled be of the type which 
are not within the purvi~w of this act, such as a posi
tion in the military service, a report concerning actions 
taken and ·appointments is made only to the Roster. 
After this report has been received, a form is made up 
for each individual certified and placed in his question-. 
naire. This form shows the department to which he 

• was certified, the type of position, salary, and any other 
pertinent information. Should he be selected and ap
pointed, this information is also entered. Further cer
tificates on which names are listed are checked against 
this file so as to prevent confusion and loss of' time 
which would be occasioned by certifying a person who 
had already been called into Government service for 
specialized activity. 

Placements from Roster Lists 

The confidential nature of nearly all of the appoint
. ments made from Roster lists to the War and Navy 
Departments and to other defense agencies makes it 
impossible in this general report to list the specific per
sonnel demands which have been filled through the use 
of the Roster files.. Something of the magnitude of 
the operation of the Roster, however, can be gathered 
from the fact that on November 1, 1941, more than 
.60,000 individual names had,' been presented to re
questing agencies in connection with specific job spec
'ifications. This doas not, of course, mean that 60,000 
individuals have been offered positions as a result of 
the use of the Roster because, as noted above, it is 
the general policy of the Roster to provide an agency 
intereSted in recruitment at the high personnel level 
with a list of names together with full qualifications 
of individuals from whom a choice may be made for 
the positions under consideration. In many instances, 
of course, the demand is not for a single appointment 
but for many men of similar ability. In 1 ca,se, for 
example, 1,380 definite job offers were -made by tele
gram to engineers, information concerning whose abili
ties had been gained s6lely from Roster records. 

It is not possible at the present time to give statistics 
concerning the actual number of individuals who have 
been appointed as a resul~ of operati~n of the ~r, 
for two principal reasons: First, the information may 
be confidential, as reports are not made concerning em
ployment in certain highly strategic areas; and second, 
in spite of a continued effort to follow up appointing 

25 

agencies, it is never certain that all appointments made 
from Roster material are reported. This is especially 
true in those cases in which the appointing agency is 
not by law or regulation required to report to any 
fentral personnel agency the number and kinds of ap
pointments made to its staff. 

The National Roster and the Civil Service Law 

Since the recruitment function of the National Roster 
parallels the over-all recruiting function of the Civil 
Service Commission, it has been necessary to develop 
procedures in the selection of individuals ·for civililin 
governmental positions which can operate within thll 

- general framework of the civil-service Jaws, rules, and 
regulations. . 

In general, the civil-service law provides for the an
nouncement of examinations for specific classes of posi
tions as personnel needs occur in Federal agencies. 
Candidates are' invited to file applications to partici
pate in these examinations, and their qualifications are 
competitively rated. Registers of the names of quali
fied applicants are then established, and appointments 
to Federal positions are made in. the order of candi
dates, rankings. In the scientific and professional areas 
particularly, the amount of competition is largely con
trolled by the conditions of the labor market. With 
opportunity for employment at every hand, individuals 
are content to be relieved of the necessity for competing 
in examinations. Thus; as demands for particular 
occupational groups expand, there is likely to be 
a corresponding diminution of competitors in open 
examinations. However, the Civil Service Commis
sion has ruled that the fact that there are no eligible 
registers Shall in no way impede the expansion of the 
Federal agencies to meet emergency needs. Employees 
must in some way be found. 

It is in this connection, therefore, that the Roster 
has been most useful as a recruiting device. Persons 
who would not ordinarily compete in civil-service • examinations have been willing as a patriotic duty 
to register with the Roster and to hold themseJves in 
readiness for defense work if needod. 

In general, therefore, it may be said that in recruit
ment for positions which must be filled in accordance 
with civil-service regulations the National Roster has 
·supplemented the general actiVity of the Civil Service 
Commission. In every case of an appointment to a 
position falling in this category no selection may be 
made from the Roster list until it be ascertained that 
no fully qualified persons are available on existing 
eligible lists of the Civil Service Commission. How
ever, much of the personnel service rendered by the 
National Roster has been to agencies which are not 
required by law or regulation to make personnel selec-
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'tions in accordance with the civil-service law_ Notably,· 
the authority for the recommendation of individuals 
for commissions in the Military and Naval Establish
ments-reSts entirely with_the Secretary of War and 
the Secretary of the Navy. Many coruiulting and part
time positions may likewise be filled without regard to 
existing civil-service procedures. 

The Roster and Privat~ Industry 

The breadth of the original commission to the N a-
. tional Roster,. to recruit scientific and specialized 
workers for defense ac~ivity and to conserve 'the na
,tion's manpower in these fields, was such "that it has 
been necessary to formulate new policy almost as a 
day-to-day operation. 

This is demonStrated by the changing definitions of 
the areas to which the Roster has extended its person
nel service. In the early months, the Roster con
ceived its primary duty in the field of recruitment to 
be that of ·rendering service to governmental agen
cies having specific needs for qualified, specialized per
sonnel. Gradually this service was extended to such 
quasi-gover:nmental projects as those typified by con
tracts let and supervised by the National Defense Re
search Committee and carried out, in many instances, 
in the laboratories of private institutions. 

- .A.fter 9 months, however, it was realized that the 
gradual infiltration of skilled personnel into the ranks 
of the Government, with· a corresponding drain. on 
private industrial concerns and academic institutions, 
could well result in an undesirable displacement from · 
the standpoint of industry, with a corresponding in
terference with the prosecution of private defense con
tracts. Therefore, a rapid survey of needs was made. 
This survey revealed that many defense contracts 
were as closely allied to the defense effort as any 

_governmental activity could possibly be. There can 
be no doubt that the production of combat aeroplanes 
for military forces, the manufacture of arms and am
munition, and similar activities, constituted an inte
gral part of the country's whole defense effort. 

The Roster, therefore, has been gradually extending 
its service to those industries vitally concerned in d&
fense- production and has already provided the names 
of a relatively large number of skilled individuals to 
such industries. In doing this, constant consideration 
has been given to the movement of workers from one 
defense plant to another. In no case has a person been 
recommended for transfer from one defense industry · 
to another as long as similarly qualified individuals 
were available in nondefense activities. .A.nd, in the 
few cases in _which such moveme!lts have occurred a 
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preponderance of evidence was available indicating that 
the movement of an' individual from one defense plani 
to another would not cripple the former and would be of 
strategic importance to the latter. · 

It is the purpose of the National Roster to continue 
to render such service to defense industries, and perhaps 
later to extend its facilities to academic institutions 
should such action seem desirable. 

The Roster and Specialized Services 

Selective Service System 

In the operation of the Roster certain supplementary 
services have been undertaken in order to facilitate the 
accomplishment of the basic purposes for which the 
Roster was established. Notable among these supple
mentary services has been the work of the .Roster in 
cooperation with the Selective Service System in estab
lishing procedures by means ~of which information 
could be furnished to local boards concerning the special 
qualifications of highly trained individuals who ap
peared before these boards. The importance of. such 
individuals in the whole defense effort made it neces
sary for the Roster fu undertake this seryice, which was 
also .specifically requested by the National Resources 
Planning Board in the interests of effective planning 
for personnel resources in the United States. 

The project is concerned with ~airing specific evalua
tions of the men of military age registered with the 
National Roster, and their most effective utilization in 
the national defense program, either as civilians or in 
some branch of the service. · 

The details of the operation of the relationship be
tween the Roster and the Selective· Service System as 
worked out by Dr. Stewart Henderson Britt, a special 
consultant of the Roster, is described in Appendix .A. .. 

The Office of Scientific PersoDDel 

The unique and surprisingly complete character of 
the. Roster files has led the office of the Roster to be 
~onsulted. concerning projects requiring the utilization 

. of some smgle yet complete source of information con
cerning the nation's human resources in the scientific 

. an~ pro~essional areas. Notable among these, as de
scnbed 'in Appendix B, is the Office of Scientific Per-
sonnel. This_ agency set up by contract between the 
Ofli~ of Scientific Research and Development and the 
National ~search Council ~s operated largely through 
a cooperative arrangement established with the Roster. 
The administrators of the Office of Scientific Personnel 

. have all been appointed as coiJsultants to the Roster and. 
office space and ·other facilities have been afforded by 
the Roster t!> this agency. _ 
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' Statistical Survey of the Learned World 

Appendix C contains a preliminary report of a study 
undertaken by Dr; Leonard Carmichael, the Director 
of the Roster, and Robert Shosteck in an effort to gain 
not only a national but a world-wide view of specialized 
manpower resources in the sciences and professions. 
This task was undertaken in the first place in the belief 
that such inform11tion could be readily secured from 
the Library. of Congress and other standard sources 
of informati.on. It proved on investigation, however, 
to be t:rue that no such compilation has apparently ever 
been made. The report presented here, therefore, must 
be taken as highly tentative. In fact, it should be 
emphasized that the figures given for countries other 
.than the. United States are inerely stated as being the 
best figures available from some source. It is hoped 
that, gradually, informed individuals will assist the 
office of the Roster in making this information more·. 
complete. The obvious advanta~e of such :information 
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in cooperative defense planning and in post-war plan
ning need not be pointed out. 

Statistical Information on Roster Registrants 

Statistical findings concerning the age, sex, and pro
fessional association of Roster registrants are given: 
in appendix D. It is obvious that the Roster is a. very 
valuable source of statistical information concerning 
the learned world in America and, as noted above, in 
the original plan for the development of the Roster, a. 
separate card file was contemplated which would make 
possible continued statistical studies of the Roster 
lists. Unfo~tunately, however, the unexpectedly intense 
use of the Roster list for appointments in the defense 
agencies have made it impossible so far to consider 
many statistical studies. We have also, because of daily 
operating pressure, been forced to refuse a good many 
requests to use the material to be found in the Roster 
in connection with special investigations. 



IV. COMMITTEE ON_ WARTIME REQUIREMENTS 
FOR SPECIALIZED PERSONNEL 

Even btifore the entrance of the United States into 
active warfare, it was. becoming increasingly apparent 
in the light of the demands created by the defense and 
lend-lease programs, that sufficient efforts were not 
being made to insure an adequate supply and proper 
distribution of scientific and specialized personnel. 
After December 'i, this inadequacy became even· more 
marked as the armed services increased rapidly their 
rates of induction, and the war production program 
was .doubled and then doubled again. 

Establishment of the Committee 

In recognition of the urgent necessity to have the 
_entire problem of scientific and specialized personnel 

reviewed anew in the light of the current and potential 
demands for scientific personnel, the Committee on 
Wartime Requii-ements for Specialized Personnel was 
established by the National Resources Planning Board. 

Members of the Advisory Committee 

Owen D. Young, General Electric Co., Ohairman of AcWi&Of"ll 
Committee 

Leonard Carmichael, Tufts College; Director, National Roster 
of Sclentlf!c and Specialized Personnel. 

E. C. Elliott, Pnrdue University. · ' . -Guy Stanton Ford, American Historical Association. 
Marlon B. Folsom, Eastman Kodak Co. 
Generai Lewis B.· Hershey, Selective Service System. 
Edward F. McGrady, Omce of the Under Secretary of War. 
Monseigneur John A. Ryan, National Catholic Welfare CounciL 
John W. StudehakeJt United States Omce of Education. 
Baldwin M. Woods, University of California. _ 

Members of the Operating Committee 

James c. O'Brien, E"'ecutwe Officer, National Roster of Sclen-
tlf!c and Specialized Personnel. • 

Steuart Henderson Britt, George Washington University, Na
tional Roster of Sclentlf!c and Specialized Personnel; E!Der>
utwe Secretary of Operating Oommlttee. 

Henry A. Barton, American Institute of Physics. 
Maxwell Devoe, Deparbnent ot Agriculture. 
Mitchell Dreese, George Washington University. 
John M. Gaus, University of Wisconsin. • 
Ell Ginzherg, Columbia University. 
C. S. Marsh, American Connell on Education. 
0. B. Mattingly, Association of American Rallroads. 
James Mitchell, Civil Service Assembly, United States and 

Canada. 
Willard Parker, Director of Personnel, State of Louisiana. 
Henry Reining, Jr.,, National Institute of Public Aft'alrs. 
Lloyd Short, University of Minnesota. 
Kenneth P. Vinsel, University of Loulsvllle. 
Arnold S. Zander, American Federation of State, County, and 

Municipal Employees. 
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The committee was charged with the responsibility 
of ascertaining the facts concerning the needs for pro
fessionally trained personnel·in army, navy, the public 
service, indristry, and education; the supply available; 
and of recommending policy so that this essential re.. 
source for the war effort could be efficiently utilized. 
This committee met under the chairmanship of Mr. 
Owen D. Young on January 3 and outlined a plan 
of investigation. It was planned that a report be sub
mitted at the.end of 60 day~ which would contain the 
available quantitative data and which would outline 
the basic policy for the more efficient utilization of 
scientific personnel in the war effort. 

The members of the Operating Committee, familiar 
with the various aspects of the problem of scientific 
and specialized personnel, first reviewed the general 
field and then set about, through the instrument of 
subcommittees, to survey the demand for and the avail
able and potential sup:ply of specialized personnel. The 
members of the Operating Committee worked inten-

• sively for a 2-month period and met at frequent in
tervals to review their detailed findings and' to discuss 
general policy. 

Report of the Committ.ee 

The Advisory Committee met with the Operating 
Committee on February 28, and after . reviewing the 
specific findings and the' general recommendations of 
the Operating Committee, unanimously adopted the 
following report. This report reflects the data and de
liberations of the Committee and is based on the fol
lowing considerations: 

1. The problem of the supply and the demand for 
professionally trained workers is receiving relatively 
little attention as compared with the problem of other 
workers. · 

2. No o~e agency or organization is at present 
char~ed With the over-all responsibility of studying 
contmuously the demand for professionally trained 
workers in the war effort, the supply available and the 
current and potential output of educational ~itutions 
and ·other training facilities. Many agencies appear 
to be una :ware of. what k:indred organizations are doing 
about this problem, With consequent duplication of 
effort and neglected y.reas of service. · : 

3. All agencies with which contacts were made ex
pressed approval that the problem of professional' 
manpower was being studied, :and showed a willing-
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ness to cooperate. Many emphasized the need for a 
continuing organization to deal with the problem. · 

4. Most agencies have not yet established a compre
hensive system of collecting data concerning current ' 
and anticipated professional shortages; consequently, 
valid data are difficult to obtain. Special notice should 
be taken of the fact that the armed services have no
ticeable gaps in, their data. relating to the numbers of 
specialized personnel now in the services and that the 
information about potential demands is even less com
plete. 

5. T.IJ,e Selective Service System is constantly in need 
of information about the present and potential demand 
for and present and potential supply of scientific and 
specialized personnel, preliminary to issuing circulars 
concerning deferments. It ha.s found this information 
difficult to secure. Improved sources of information 
would doubtless expedite its work: 

' ·6. Data concerning demand and supply need to be 
compiled at regular intervals to be of maximum value. 
A short-term study such a.s wa.s conducted by this 
Committee is 'but the initial step. 

7. Continuous coordination and guidance of educa
tional institutions and other training organizations is 
essential. Without financial aid from the· government 
it will probably be impossible to insure an adequate 
supply of. professionally trained workers. 

8. Current recruitment and allocation procedures are 
not a.dequate to insure on a national scale the most 
effective utiliza.tion of existing · a.nd potentia.! profes
sional personnel. 

9. The existing shortages in specialized personnel 
emphasize the necessity of securing as soon a5 possible 
information concerriing women with professional 
training, for they represent the -largest unutilized 
supply of specialized personnel in the nation. 

10. A_ma.rked discrepancy between demand and sup
ply in many professions.! fields is resulting in wa.ste
ful competitive bidding between Army, Navy, the 
public service, industry, education, and research. Only 
if quotas for professional personnel are esta.blished, 
the limited supply allocated, and provisions made for 
the training of new personnel, can the prevailing 
wa.steful utilization of specialized personnel be elimi' 
na.ted. · 

11. The present uncertainties about the needs for 
specialiZed ·personnel and the a.b_sence of a national 
policy is having a bad effect upon morale, especia.lly 
student mora.Ie, since the individual is at a loss to de
cide what to do in the light of the conflicting cla.ims 
made upon him. 

12. The absence of a nationa.l policy is also having 
the unfortunate result of stripping the staffs of many 
universities and colleges at a time when they may be 
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called upon to train large numbers of specialists !n 
those fields in which acute shor~ages exist. 

13. Mobilization experience in this and other coun
tries shows the need for an orderly policy of procure
ment and a.ssignment in this area. , 

14. The thinking of the committee, while dealing 
only with the problem of specialized personnel, held 
firmly at all times to the democratic philosophy of the 
Selective Service principle that each and every citi
zen is a combatant. His resources and his talents are 
at the command of the nation, and it is a national as 
w'ell a.s an individual responsibility, to say where the 
citizen may best serve. The a.ssumption of this re
sponsibility by the.national government is due earh 
citizen and becoming daily more urgent in a war which 
is fought not only with Army and Navy but with fac
tory, administration, and laboratory. In such a war, 
the question of personnel and its proper qtilization 
certainly takes ,rank in importance with that of ma
terial 

Effective Utilization of Professional 
Manpow:~ in the War 

The effective utilization of the pre8ent and potential 
'professional, scientific, and specialized manpower of the 
nation in the war effort requires a continuous appraisal 
of the supply of and the demand for professionally 
trained workers in the armed forces, the public service, 
industry, education, and research. In the light of these 
data, training programs should be directed and the 
available personnel distributed so as to be of maximum 
service in a. total war. In order to achieve these ends, 
a.n organization must be established which will co
ordinate the agencies concerned and stimulate and 
direct a continuous program of fact firuiing, trainim.g, 
and allocation of available professional manpower. 

This organization should consist of: (1) A policy
forming and ·appellate board of outstanding persons 
who are familiar with the problems of supply and de
mand for specialized personnel in the major fields of 
subject matter specialization; and (2) an executive di
rector and staff vested with complete responsibility for 
the administration of the functions a.ssigned to the' 
organization. 

The organization should perform the following serv
ices: 

·1. A fact-finding service, designed to a.scertain the 
need for professionally trained individuals in the 
Army, Navy, the public service, industry, educa.tion 
and res!lBl'ch. The persons coordinating this progra~ 
would work with existing agencies and make certain 
that adequate machinery is avai~able to supply periodic . 
reports on demands fo~ J?rofess10nally trained person- . 
nel .The data on existmg surpluses and shortages 
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would be compiled into periodic reports. It would also 
be necessary to develop a comprehensive program of 
periodic reports concerning fJ'!lpply of professional man
power available. Such a program would involve close 
cooperation and coordination of effort. 

The registration of all women between the ages of 
19 and 45 should be undertaken 'as soon as possible to . 
provide an inventory of the training and ability of tlie 
most available section of this total group. The regis
tration of all -maleS between 18 and 65 has provided 
a complete inventory of the manpower resources of the 
Nation. 

2. A training service, designed to provide a clearing
house for information pertaining to available training 
facilities of all kinds which might be utilized to aug
ment the available supply in occupations where acute 
shortages exist. The chief function would be to assure 
adequate training in the need for and adequacy of edu
cational facilities. Without governmental aid it will 
probably be impossible to provide an adequate supply 
of professionally trained personnel. This training serv
ice should-' also be concerned with iii-service training 
facilities particularly as they pertain to "up-grading" 
of subprofessional personnel. Careful coordination of • 

- military training programs and available training fa" 
cilities in colleges and technical schools will doubtless 
result in a better utilization of existing training re
sources throughout the country. In cooperation with 
the scientific and professional groups, the training serv
ice would make analyses of the degrees of compe~nce 
necessary to reach acceptable occupational standards 
and devise methods of accelerating the production of 
professional personne~. 

3. An allocation service, with aut~ority to establish 
professional personnel quotas for Army, Navy, indus
try, the public service, education, and research. Ma
chinery should be developed by which each of these 
units might obtain its share of the available profes
sional personnel supply without wa~ful competitive 
bidding. There should be established through this 
agency a professional recruitment division with com: 
pulsory registration of professional personnel. This 
agency should also have the authority to establish pro
fessional personnel quotas. Mandatory recruitment · 
through this agency and mandatory assignment of in
dividuals may be necessary.· Whep.ever individuals are 
assigned, every effort should be made to grant the in
dividual within the established quotas the maximum 
freedom of choice in order that he may make the 
best use of his special talents. . The establishment of 
quotas will probably be the central function of the 
allocation service. A. survey of the existing distribu
tion of specialized personnel and a reallocation of such 
personnel whenever such reallocation would contribute' 

National Resowrces Plaryning Bori:rd 
. 
to a more effective utilization may well bl) an important 
part of this service. -
If the foregoing organization were established and 

authority granted it to proceed with fact-finding, train
ing, and allocation services, the present wasteful system 
of competitive bidding could be eliminated and steps 
taken to insure an adequate supply of specialized per
sonnel. This proposal envisages an extension of the 
basic principle of Selective Service. A.n orderly systell! 
of procurement and distribution of the trained man
power of the Nation would afford each individual an 
opportunity to serve where his ability is most needed 
and would thereby -contribute to his morale as well as 
permit him to make a maximum contribution to the war 
effott. · · ' · 

Summary of Findings 

It is clear that the following services should be main
tained and developed, if present competitive demands 

_ for personnel by the Army, the Navy, industry, Gov
ernment and research, and education are to be ade

. quately provided. 

1. A fact-finding service 

This service is designed to assemble continuously the 
·needs of the Army, the Navy, war industry, war re
. search, education, national, state and local-government, 
for trained individuals in professions, scienceS, and 
other specialized fields, and to estimate in quantitative 
terms the probable needs for such men in each field. 

2. An advisory service regarding training programs 

On the basis of facts already secured by the Com
mittee on Wartime Requirements, and to be secured 
through continuing studies by a. fact-finding service, 
which are to be maintained, iriformation shall be made 
av~~;il~ble to those agencies primarily concerned with 
trammg programs, as well as to colleges, universities, 
and technical schools. -

3. General procurement and assignment services 

In order to deal with the competition between various 
agencies for specialized personnel, arrangements should · 
be made for securing an equitable distribution of per
Il?~?! between the arme~ services, research, industry, 
etvilian government_ and education and training. A. 
Board of representati~es of these various agencies should 
evaluate the facts concerning the immediate needs of 
the various fields and_ agencies and, if neceSsary because 
of shortages, d~al wtth the procurement and assign
ment of professtonal personnel to the various users. In 
any cas~ individua~ should be given the largest possible 
leeway m final aSSignment to a particular job. 
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Results of the Committee's Recommendations 

On the basis of the Young Committee's findings, and 
with the approval of the Bureau of the Budget, in the 
Spring of 1942, it became increasingly apparent that 
only through a national assessment and continuing in
ventory of the supply of and demand fop the profes
sional and scientifically qualified citizenry of theN ation 
could there be an adequate utilization of this segment 
'of the manpower in the prosecution of the war. Ac- · 
cordingly, at the suggestion of the Bureau of the 
Budget, there was set up within the framework of the 

· Roster organization -a division charged with the devel
opment of complete data concerning the supply of, 
demand for, and utilization of scientific and profes
sional personnel in all areas and categories. Among 
the functions of this division.are the relation of supply 
and demand figures to the rate of production of young 
scientists and professional men and women in colleges 
and universities, and the maintenance of liaison with 

!! institUtions of higher learnfug through such agencies 
as the United States Office of Education, the American 
Council on Education, and similar organizations. The 
division is also charged with . the development and 
analysis of statistical data concerning the needs of ~
dustry, the military service, and othe~ consuming 
agencies for scientific and professional manpower as 
well as the manpower requirements of the large amount 

· of scientific research now being carried on. Through 
the constant maintenance of these figures, broadgaged 
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national planning of training policies can be assured, 
since such programs must inevitably be based upon a 
complete knowledge of the number of trained special
ists, the utilization of these specialists, and the rate at 
which they are produced. · 

During the same period, it was discovered that the 
skilled women of the country represent probably· the 
largest single reservoir of unused talent in the profes. 
sional areas. There has been established within the Ros
ter's organization a unit charged )Vith development of 
liaison with national and local women's organizations, 
women's colleges, and coeducational institutions, for the 
purpose of stimulating the complete registration of sci
entifically and professionally trained women. 
' By arrangement with the Selective Service System, 
the Roster is being furnished with a portion of the occu
pational questionnaire utilized in the general occupa
tional registration of all males in the country between 
the ages of 18 and 65. In this way it is expected that 
during the months ahead the Roster will have a detailed 
record of the skills and qualifications of every profes
sionally or scientifically trained or experienced man 
in the Nation. 

With this centralized record of skills, all agencies 
of Government, including the military services, will 
have available current information concerning the 
whole manpower supply in the professions and sciences, 
and the country will thus be in a position adequately 
to utilize this great reservoir of skills. 



V. THE IMPLICATIONS OF THE ROSTER FOR NATIONAL 
PERSONNEL PLANNING IN CONNECTION WITH 'EDUCATION 
AND VOCATIONAL. GUIDANCE AND POST WAR PLANNING 

In a diagrammatically simple and ideal free society, 
each individual would be performing only those tasks 
for which he was most completely suited. It is obvious 
that for many practical reasons this Utopian state of 
affairs has never been and probably never can be ap
proximated, let alone fully achieved. As a goal, how
ever, the ideal of fully adequate vocational adjustment 
for all citizens is a very worthy one. For many years 
it has been the aim of certain educators and employment 
managers to do what they can to bring about improved 
vocational guidance for young men and women. These 
individuals have associated themselves together in what 
is at times called the vocational guidance movement. 

The National Roster is not without certain implica
tions for proper vocational and personnel guidance so 
far as the future of our country is concerned. Insofar 
as such an aim is associated with the Roster, howevllr, 
one must recognize at the outset what some of the essen
tial limiting factors i~ human guidance are. 

In the first place, the thesis that the bulk of citizens 
are born with specific patterns of talents which pre
destine them from the first for only one relatively nar
row field of work has never· been demonstrated. It is 
true, there are, within certain limits, probably inher
ited levels of ability and also there may be some inborn 
specific aptitudes; but for the most part, vocational 
guidance must concern itself with the discovery of the 
capacities of individuals at various levels in the edu
cational ladder and the modifications of these aptitudes . 
and abilities along socially approved lines. These basic 
phychologicnl and even biological facts must be consid
ered in planning any program of educational and voca
tional guidance. 

Aside from facts of the sort just indicated, however, 
the great stumbling block in every program of guid
ance in peacetime is the fact that in attempting to advise 
a young man or womai). what he should do in life, one is 
necessarily assuming a role of prophet. The difficulty 
of guessing concerning the future has led most experts 
in the ijeld of vocational guidance to adopt two guid
ing principles: First, for the most part, those who 
attempt to assist. high school or college students in the 
selection of a vocation ordinarily limit themselves to the 
provision of information concerning alternative voca
tions. The decision concerning the field for which the 
individual may wish to train himself is, in most in
stances, strictly placed in the hands of the young indi-_ 
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, vidual himself. To put this matter in another way, 
self-guidance on the basis of proper factual evidence 
is considered to be th~ most satisfactory procedure in 
a democratic guidance program. Unfortunately, how
ever, facts concerning the availability of vocational and 
professional openings in a changing society are very 
difficult to secure, and so there is a tendency on the 
part of those charged with guidance activities to attempt 
to allow general education to continue.. as long as pos
sible, thus not ouly providing more citizens with wide 
basic training but also allowing the individual to alter 
his vocational choice when new conditions aris0: This 
program is a conservative one, but it has obvious limits, · 
because some time in the course of each life the final 
vocational choice must be made, and all too often this 
choice iS determined by the "Boy Wanted" sign rather 
than by lillY particular preparation of the individual for 
his place in society. 

Sometime, however, the Utopian state of affairs re
ferred to in an earlier paragraph must be more nearly 
approximated, if oux: industrial and technical civiliza
tion is to be efficiently organized and if unnecessary 
human suffering and talent wastage is to be avoided. 
Preparation for most technical fields, however, de
mands ye!Lrs of intensive ,education, and the suitable 
direction of this education can only be determined by 
a knowledge of many factors, one of which is an esti
J:~~ate of the future demands of society for personnel in 
various fields. At the present time it is'very difficult 
indeed to give to an adolescent boy, concerning whose 
talents everything possible is known, vocational advice 
that is at once MnetJt, · wiae, and at the same time 
apecific. If specific advice is to be given, facts must be 
determined concerning the employment trends of the ' 
future. ' 

The work of the National Roster in the present wat· 
. period has shown certain areas in which there is now 
a serious dearth of trained Americans. If the present 
war ~cono~y were to continue indefinitely, it would be 
relattv~ly etmple, on the basis o~ facts disclosed by the 
operation of the Roster, to make rather definite sug
gestions con~rning suitable professional training for 
young Amencans. For example, it would be possible · 
to say that the field of radio physics is one that needs 
many .more ~raduates than it has received in the past. 
If this advtce were to be given today to a young 
man starting upon his higher education: "Study radio 
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physics," a second que5tion would at once pl'llSent itself., 
After the war is over, will radio physics continue to be 

· a .field in which many experts are demanded! Of 
course, this question and hundreds of others like it can 
never. be fully answered, but by the amassing of facts 
the direction of trends can be secured. 

.Thus agencies, such as the National Resources Plan
ning Board, which are directly concerning themselves 
with plans for the post-war world could well consider 
plans for the provision of personnel after the. war as 
well as plans for industrial engineering and other 
developmental programs. It must b~ recognized, how
ever, that such planning will at once involve the en
trance upon highly controversial areas. For example, 
evidence today indicates that society now needs and 
probably will con~inue to need more medical and dental 

. care than it is securing at the present time. . There 
are also many more young men and'women competent 
to study and become proficient in medicine and den-
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tistry than are allowed to prepare themselves for these 
fields. Here one again meets the familiar economic 
paradox of a society constituted on traditional Ameri
can lines. There are wide needs and wide potential 
resources, but no satisfactory plan for distribution has 
been worked out. 

In view of the foregoing statements, it seems to the 
officials of the Roster that a carefully formulated series 
of questions concerning vocational trends and the possi
bility of vocational guidance should be drawn up. 
Once this agenda has been agreed upon in consultation 
with the National Resources Planning Board, a con
ference of educators and other individuals interested in 
human planning may well be brought together. This 
conference should discuss procedure by means of which 
more effective assessment of professional and vocational 
trends could be made available to those charged with 
vocational and professional guidance in connection with 

, higher education in America. 



VI. CONCLUSIONS AND RECOMMENDATIONS 

During the 16 months of its existence, the National 
Roster of Scientific and Specialized Personnel seems 
definitely to have established that the function which it 
performs i,s one which is essential to an etfcctive pro
gram of personnel management during an emergency 
period. While other organizational devices might have 
been found to meet thll exigencies of the emergency 
personnel situatio.n, the centralization of these various 
functions into the one organization has been demon
strated as an efficient method of handling a critical need. 
The segregation and appraisal of the scientific and spe
cialized skills of the Nation's citizenry,.has permitted a 
planned approach to a .distribution of those skills where 
they are most needed. 

The function of the Roster has been novel in the gov-. 
ernmental structure in that it seeks to deal with areas of 
skills rather than areas of employment. Various Fed
eral agencies have been designed to de,al with various 
employment areas. One agency is concerned with the 
recruitment of civilian workers for the Federal Govern
ment; another, with the skilled-worker needs of private 
industry; the Military Establishments have hitherto 
largely depended upon their own sources to recruit _can
didates for commissions. As a result, there has been 
no one focal point of induction of the scientist or pro
fessional man into the· civilian and :Military Establish
ments of the Government and the research laboratories 
and production plants of private industries and iDsti
tutions. The segregation and definitive imalyses of the 
Nation's human resources in the sciences seem indis
pensable to a productive defense effort. Only in this 
way can these skills be adequately utilized. 

The objectives of the National Roster, the recruit
ment of scientific personnel and the conservation of 
scientific skills, are being met and the byproducts of the 
central index are daily becoming more significant. 
Operating pressures have· permitted little research into 
the wealth of material at hand in the National Roster. 
Such few studies as have been made, however, have pro
vided interesting and important data in such matters as 
the potential supply of skilled workers in strategic oc
cupations, the necessity for accelerating training efforts, 
and the actual resel"Voir of skills which may be avail
able to the Nation as wartime needs develop. The re
cruitment of scientists measured in terms of tens of 
thousandS amply shows the role the scientist is playing 
in present emergency efforts. This fact alone suggests ' 
that some central index to the skills of the Nation should 
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be available to the Federal Government not only in an 
emergency period but in peacetime as well. 

In a sense, only the first stage in the development of 
the Roster has now been accomplished. Basic working 
procedures have been established, fully tested, and 
shown to be useful and efficient. More than 60,000 
names have been supplied to war agencies for con
sideration lls a result of the analytical· use of its files. 
.Records show that of this number many thousands have 
actually taken up work with the Government as a re
sult of the operations of the Roster. The whole pattern 
of operation of the Roster. h!J.s demonstrated itself to 
be so successful that it is clear that plans must now be 
made for its continued gro?!ih and development .. 

The future development of the Roster must, it seems, 
take two general lines. In tp.e first place, as the war 
effort becomes more nearly total, the present very 
real shortages in highly trained manpower in certain. 
fields are bound to be even more a~;ute. This means 
that the Roster will be called upon in this country to 

· assist in the conversion of specialists from one field to 
another. This function is now one of the main fields 
of the British National Register. The growing' short-
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age m engmeenng and other fiel~s also suggests that 
the Roster must do everything in its power to make its 
files in certain areas as complete as possible. In order 
to do this, new procedures will have to be developed to 
reach "hidden experts" who are not now listed. Cover
age musL also be extended to fields which have not yet 
been canvassed. The importance of conservation and 
of the proper democratic allocation of expert talent· is 
now also becoming greater in the day-to-day opera
tion of the Roster. Every effort must be made ·to plan 
wis~ly in connection with the allocations resulting from 

. the changing demands of the war. This will be even 
more. irt~portant as :!_Var impinges upon the already all 
tooJumted supply of American ·specialists. In the 
second place, it Is not too early for the Roster to begin 
to plan to assist in the great problem of the proper 
reallocation. of Ameri~n experts, once the present 
emergency IS over. Th1s procedure of reallocation at 
best will be extremely complicated and will be charged 
~ith the greatest potential danger for the Nation. Is 

- 1t t?o early to suggest that if the specially trained sci
entists and other experts of the.Nation have been es
sential in the war effort they may also be basically 
needed in the task of creating a better post-war world W 
The proper use of manpower in true reconstruction 
however, will not come about by chance but must b~-
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planned. This seems clearly to suggest that the Roster 
should begin now to formulate procedures by means of 
which it may plJI.Y its full part in post-war· personnel 
adjustment. _ , · 

Planning for the post-war period in Telation to the 
Roster should be in two separate but interrelated 
spheres. In'the first place, plans are already being dis
cussed by means of which all highly trained individuals 
in the armed forces and other war agencies, who are 
subject to demobilization and who are not listed on the 
Roster; be included at the earliest possible moment· so 
that the Roster procedures may be used as one agency 
~ assist in efficient demobilization and effective post-
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war personnel placement. In the second place, the 
Roster should now begin to consider, as suggested above 
in the section· on post-war planning, procedures by 
means of which the continued use of the Roster may 
assist in the construction of an effective post-war eco
nomic and social order. In this connection especial 
attention is called to the recommendation given· in the 
section under personnel planning that a conference or 
series of conferences be called to discuss the relation
ship between the Roster and the prediction of profes
sional and vocational trends in connection with voca
tional guidance and personnel planning for post-war 
America. 



-APPENDICES 

APPENDIX A• 

Orientation 

On July 28, 1941, final plans began to be formulated 
whereby the National Roster of Scientific and Special-

. ized Personnel might make specific evaluations of the 
men of military age registered with the National Ros
ter. This project was to be concerned with their most 
effective utilization in national war activities, either as 
civilians or in some branch of the service. Data were to 
be suppljed both to the National Headquarters of the 
Selective Service System and to the War Department. 
. Preliminary plans had already been worked ou.t by Dr. 
Leonard Carmichael and Mr. James C. O'Brien, and at 
an earlier date they had conferred with Mr. Frederic A. 
Delano and Mr. Thomas C. Blaisdell, Jr., of the Na
tional Resources Planning Board; with Gen. Lewis B. 
Hershey and Lt. CoL Carlton S. Dargusch of the Selec
tive Service System; and with Lt. Col.- {then Maj.) 
C. B. Ferenbaugh of the War Department. 

Background data 

The first step in setting up the project was to secure 
information from various sources as to actual needs, 
or possible needs, for technically trained men in the . 

· near future. Conferences were held with representa
tives of the Defense Unit of the Bureau of Labor Sta
tistics ; the Office of the Coordinator and Director of 
Training of the United States Civil Service Commis
sion; the National Headquarters of the Selective Serv
ice System; both the Personnel Procedures .Section of 
the Adjutant General's Office and the Personnel Di
vision of the General Staff of the War Department; 
·and the Shore Establishment Division of the Secre
tary's Office of the Navy Department. In addition, 
data were secured fr~m the certification files of the 
National Roster concerning calls for teqhnically trained 
individuals and also from the report of Mr. William E. 
Workmaster dated February 27, 1941. 

As a result it became apparent that there were cer
tain fields re~resented in the National Roster where the 
demand for technically trained persons was not very 
great but that in other fields individuals with tech
nical 

7

skills were very much needed, so much so in fact 
that in certain areas there was either an actual or an 
anticipated shortage of experts. As an instance of the 
fields in which the demand for individuals in war 
work is not very great, botany and anatomy are con-

:r. Prepared, b7 Dr. 8Tt14ll'1' HENDERSON BRI'l"l'_, special CODSUltaDt Of 
the Roater. 
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venient examples. This is not to say that botanists 
and anatomists are not important individuals in the 
field of science; it simply means that there are not many 
demands for individuals in botany or anatomy, and 
almost no indications of possible shortages of well
trained individuals in these fields. On the other hand, 
real needs exist for individuals in such fields as the 
foll~wing: 

Mathematics. 
Naval Architecture and Marine Engineering. 
Aeronautical Engineering . 
Chemical Engineering. 
Civil Engineering. 
Electrical Engineering. 
Mechanical Engineering. 
Mining and Metallurgical Engineering and Min-

eral Technology. · 
Accounting. 
Bacteriology. 
Economics. 
Psychology. 
Statistics. 
Physics and Astrono~y. 
Radio Engineering. 
Personnel Administration. 

The order of the above list does not indicate order 
·of importance. In fact, one of the most important 
problems of the work has been that of "priorities," 
that is, the question of which of the above fields should 
be dealt with first. · · 

In order for the activities to functioli smoothly, only 
one field of specialization could be circularized at a 
time. However, as will be apparent in a later por
tion of this report, it is possible to move quickly from 
one field of specialization to another by circularizing 
another field just as soon as one is finished, and in the 
meantime to begin the sorting and evaluating proce
dures on the previous fields. The plan, then, was to 
handle the cases in the fields listed above first of all, 
and then eventually to deal with every field of special
ization coded in the National Roster. 

Forms and Questionnaires 

The next step involved the formulation of appropri- · 
ate . form letters and -questionnaires. These were 
worked out, edited, and rewritten many times; and 
they w~re checked and approved by the officials of 
the National Roster of Scientific and Specialized Per-
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sonnel, and with representatives of the following agen
cies: 

·National Headqnarters of the Selective Service System. 
Personnel Procedures Section of the War Department. 
Personnel Division of the General Stalf of the War Department 
Secretary's 0111ce of the Navy Department 
Division of Statistical Standards, Bureau of the Budget. 

Copies of each form and questionnaire • may be listed 
as follows : . 

( 1) Form Letter 1, to be sent to every man regis
tered with the National Roster who was. OCI1"n on or 
after July 1, 1913, and on or before July 1, 1920. 

(2) Green questionnaire to be·sent with Form Letter 
1, in order to secure the following information : The 
man's status with respect to Selective Service; a. list of 
those individuals who have the most complete knowl
edge of his technical skills; the name and address of his 
employer, if any; and a. statement of the exact nature 
of his present duties, especially insofar a.s they may 

' relate to national defense. 
(3) A mimeographed form, sent with Form Letter 

1 ( 1) and the green questionnaire ( 2). This mimeo
graphed form is sent in order to prevent registrants 
from sending us information more than once. 

(4) Form Letter 2, to be sent to every man whore
turns t~e green questionnaire, except the following : 

Reserve oftl.cers. 
Any indivldus,ls now tn active service· with any branch of 

the Army or Navy. 
Men classified as I-C (member of land or naval forces of 

the United States). 
Men classllled as IV-A (man who bas completed service). 

This form letter instructs the man to notify the N a
tiona} Roster if he is about to be inducted into the 
Army, and tells him briefly of the plan whereby in
formation concerning his technical skills may be sent 
to the N a.tional Headquarters of the Selective Service 
System, or to the War Department, or to both. 

( 5) Confidential letter of inquiry to the reference. 
In those insta.nces in which an evaluation is to be made, 
this letter is sent to every individual listed on the ·green 
questionnaire a.s one who has knowledge of the man's 
technical skills. 

(6) Salmon-colored questionnaire, a.sking for confi
dential statements from the reference concerning the 
man. This questionnaire a.ccompanies the Form Letter 
( 5) to the reference. 

(7) Confidential letter of inquiry to the employer. 
In those instances in which an evaluation is to be made, 
this letter is sent to the employer, 'if any, listed by the 
man on his green questionnaire. 

s Copies of these forms and questionnaire~ may be IDBpeeted at the 
oftlces of the Roster or the National Resources PlannlDg Board where 
they are on tlle. 
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(8) A yellow form for confidential statements of the 
employer. This accompanies . the form letter to the 
employer (7). 

(9) A form for recommendation of fiJl individual to 
the National Headquarters of the Selective Service Sys
tem a.s one "who possesses certain special qualifications 
by reason of which he may now or later become a nec
essary man in civilian occupation." Instead of using 
the name of the National Roster, this form is set up on 
the letterhead of the Selective Service System, with 
the name of Lewis B. Hershey, Director, appearing at 

·the bottom. 
(10) A statement to the War Department concern

ing any man whose probable date of induction into the 
Army is known. Information is sent to the Personnel 
Procedures Section of the War Department on this 
form, indicating the man's educational training, occu
pational experience, if any, plus other pertinent data 
concerning his technical skills and qualifications. 

To clarify the statements made under {6) and (7) 
abov-"ln those instances in which nn evaluation is 
made"-we are concerned primarily with investigations 
and evaluations of men in the following classifications: 

Not yet classified by their Selective Service Local Board. 
Class I-A (available; fit for general military service). 
Class I-B (available; fit for only limited military service). 
Class n-A (deferred for limited time; necessary man). 
Class IV-E (conscientious objector available only for civil-

Ian work of national Importance). 

As indicated above (4), the questionnaires of men in 
ClassI-C (member of land or naval forces of the United 
States) and Class IV-A (man who has completed serv
ice) are simply filed with the Roster questionnaire, and 
no further action is taken. For men in nil other classes, 
Form Letter 2 is sent (4), but no evaluations are made. 

Operating Procedures 
The actual ma~hinery for operations may be briefly 

described as follows : 
After due consideration of possible· occupational 

needs and after consultation with other representatives 
of the National Roster, an order is sent the machine 
room for the complete tabulation of all men within 
the field chosen who were born on or after July 1, 1913, 
and on or before July 1, 1920. The tabulations of the 
machine room show name, address, what check lists 
ha.ve been filled out, and the principal fields of special
ization within the scope of the check lists. The follow
ing are then sent in one envelope to every individual 
listed on the machine tabulation: Form Letter 1 (1), 
the green questionnaire (2), the mimeographed sheet 
(3), and a. return envelope. On each green question
naire is stamped the field number and the log number 
of the man; and the return envelope is stamped with 
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his field nlnnber preceded by a "7" (used as a symbol 
on all mail to indicate that it should be routed to this 
office). The envelopes are counted before being mailed 
so that there is a record of the number of men circu
larized in each field. 

~ 

As soon as the green questionnaires are returned by 
the individuals, _they are sorted according to field of 
specialization. They are then sorted into three groups 
within the field of specialization : 

1. Those cases where no action is necessary because 
the man is connected with some branch of the service. 
(Compare (4) above.) 

2. Those cases where an evaluation is necessary be
cause the man is in Class II-B, ill-A, or IV (with 
the exception of IV-E).•. 

3. Those cases. where an evaluation is necessary be
cause the man is not yet classified,· or is in I-A, I -B, 
II-A, or IV-;E. . 

In the first instance-men now connected with some· 
branch of the service-the green form is sent to our 
files to be combined with the Roster questionnaire, and 
no further action is taken. In both the second and 
third groups every individual receives Form Letter 2. 
In addition, for every individual in the third group, 
the form letters and questionnaires are sent to his ref
erences, and also the form letter and questionnaire to . 
his employer, if any. 

Each step in this process is marked in the appropri: 
ate space at the top of the green questionnaire with an 
accompanying date. In all instances where the man 
falls in the· second group, the green questionnaire is 
retumed to the Roster files as soon as Form Letter 2 
has been sent. However, in the case of the men in the 
third group the green questionnaire is sent to the file 
room with instructions to combine the green question
naire with the Roster questionnaire and to return both 
to the Roster office for further evaluation. 

As the salmon-colored forms froni the references 
and the yellow forms from the employer come in, they 
are also combined with the Roster questionnaire and 
the green questionnaire, ready for evaluation. In ev
ery instance where a man indicates, either on his green 
questionnaire or by telegram or letter, that he is about 
to be inducted into the Army in the very near future; 
that is, within the very next few weeks-a special evalu,
ation is immediately begun of his case. In certain in
stances information is sent to the National Headquarters 
of the Selective Service System on Form 9; and in all 
cases where a man is likely to be inducted soon, appro
priate information concerning him is sent to the Per
sonnel Procedur~s Section of the Adjutant General's 

• There are o.ko apectal @.let of undellverable envelope-. an4 of men 
erroneotlll)' Uate4 aa lD. the age llmlta lrto.ted above. 
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Office of the War Department on Form 10. A weekly 
check is made of all cases ready for evaluation so that, 
in those instances where the probable time of a man's 
induction is approaching, a special evaluation may be 
made of his case. The rest of the questionnaires and 
other information concerning the men in each field are 
placed to one side to await evaluation of experts in· that 
particular field. 

Evaluations 
• 

For each field of specialization represented in the 
Roster, a letter is sent to the President and to the Secre
tary of the national society (or societies} in that field 
several weeks before our green questionnaires go out' to 
men of military age in that field. Copies of the type of 
letter to these societies are attached herewith as exhibits 
(11) and (12). In tliese letters the President and Sec
retary of the particular society are informed of the gen
eral plan; and are asked to name experts in their field 
who are within easy traveling distance of Washington, ~ 
D. C., are capable of judging the competence of other 
men, are over 28 years of age, and would probably be 
willing to· meet in Washington with other experts in 
their field to evaluate the papers of the men of military 
age. After nominations have been received, a selection 
is made of at least three individuals, and they are asked 
if they would be willing to meet together in Washing
ton, D. C., as a consultative committee (exhibit 13). No. 
compensation is given, but travel and subsistence ex
~enses. are .paid. J ?st as soon as the number of ques
tionnaires m a particular field has de~reased to a point 
where only a few are coming in a day, tge three mem
bers of the evaluating committee are invited to meet 
together in our offices at the National Roster. Here the · 
entire project is explained to them in all its details 

' both as to the aspects which concern Selective Service 
and those which relate to the War Department· and 

·available data as to needs or shortages in their fields are 
presented. 

The committee then begins its evaluation. Available 
to them are the following for each man: His Roster 
~uesti~nn!lire, one or more check lists, his green ques
tlonnR!re, and as many questionnaires of references and 
employer (if any) as have been returned. The evalua
tors are asked to divide the cases into two groups: 

1. Those in which the National Headquarters of the 
Selective _Service System should be notified that this 
man "possesses certain special qualifications by reason 
?f ~h_i~h he may ~ow or later become a necessary man 
m c1vil1an occupation." . - · 

2 . .Those in which no such recommendation should 
be sent to Selective Service. 

Following these judgments of the evaluators Form 
9 is sent to the National Headquarters of the S~lective 
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Service System for all men in the first group. In both 
groups, Form 10 is filled out nnd sent to the Adjutant 
General's Office of theW ttr Department in any instance 
where a man's probable date of induction is indicated. 
Information is not .sent to the War Department in 
those cases where probable induction date ill unknown. 
but registrants have been instructed in Form Letter 2 
to notify the National ~oster of Scientific and Special· 
ized Personnel if they are about to be inducted, and at 
that tiipe we can write the War Department concern· 
ing their technical training and skills. 

As soon as recommendations have been sent to the 
War Department and_ to the Selective Service System, 
the Roster questionnaire and all the other data are com
bined and returned to the permanent files of the Roster. 

Illustrative of the above procedures, approximately 
810 green questionnaires were sent out to. male mathe
maticians of military age late in. September. At the 
meeting of the 3 expert mathematicians iri: the middle of 
October, sets of papers on 324 men were presented to 
them· for evaluation. Of these, 168 were selected by 
them as papers of individuals who should have infor
mation sent to Selective Service concerning their special 
qualifications, and the remaining 156 as papers of men 
about whom there should not be any recommendation 
to Selective Service. 

Information for Selective Service 
and for the War Department 

Concerning the Roster's recommendations to Selec
tive Service, six copies are made in each case of Form 
9. Three of these copies are· retained in the Roster 
files:. One kept in the "Appropriate Action Taken 
File" of thill office, one filed with all other Selective 
Service forms of the same sort, and one returned to the 
permanent files of the Roster with the questionnaire. 
For the three copies which go to the National Head
quarters of the Selective Service System, .one copy ill 
retained in their files, and two are sent to the appro
priate State Director of Selective Service, who in turn 
retains one copy in his files and sends the other along to 
the appropriate Local Board. However, the National 
Headquarters of the Selective Service System has re
served the right to withhold action on any case deemed 
advisable, although their office is supposed to notify 
the Roster in such instances. 

In connection with the data sent to the Adjutant 
General's Office of the War Department concerning the 
technical training of a man who probably· will be in
ducted, the Adjutant General's Office notifies Roster 
officials very promptly in each individual case as to 
exactly what action, if any, has been taken. Most fre
quently this means the Roster is sent a carbon copy 
of the letter from the Adjutant General's Office to the 
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Commanding Officer of the Corps Area in which the 
man is likely to be inducted. In other instances, spccinl 
letters are reeeived from the Adjutant General's 
Office concerning, the disposal of the case, indicating 
whether the man is believed to have sufficient technical 
competence to be of special value to the Army in his 
field of specialization. 

Obviously tl1ere is no guarantee that can be given in 
advance that the information supplied by the National 
Roster either to Selective Service or to the War De-

- partment will result in any special privilege. As for 
Selective Service, each Local Board has the right to 
deal with its own cases. As for the Army, the special 
technical skills of any inductee may be needed by the 
Army at the time of his induction, or there may be 
personality factors or other elements which result in 
his assignment to duties other than tl10se relating to 
his field of specialization. However, the data supplied 
·by the National Roster have, in general, been of direct 
assistance to both of the above agencies with respect to 
classification problems; and we have every reason to 
believe thnt the information supplied by the Roster 

, is of very practical use to· them. 

Individual Cases 

In every instance in which a man registered with 
the National Roster communicates with the Roster, 

· either by letter or by telegram, concerning his possible 
induction into the Army, he is advised that an evalua
tion is being made. It is also indicated that,, regard
less of his eventual classification by his Selective Serv
ice Local Board, appropriate data concerning his tech· 
nical training or qualifications has been or will be sent 
to the War Department'. In general, it has seemed 
'advisable not to tell him directly that the National 
Headquarters of the Selective Service System either 
·will or will not be advised concerning his case, although 
there are some exceptions to this general policy. Also, 
a great deal of correspondence is involved with refer
ences, or other interested persons, such as employers 
and representatives of various scientific societies. 

This office is also handfing a large number of letters 
daily from individuals not yet registered with the 
National Roster but who are of military age and, ap
parently, because they have heard of our project with 
relation to Selective Service, now wish to receive a.
copy of the green questionnaire: In all such cases, the 

. individual is properly registered with the National 
Roster at the same tinle that information is secured 
concerning his status under Selective Service. In ad
dition, in every instance in which a technically trained 
man of military age informs the Roster that he is 
nbout to be inducted into the Army, all appropriate 
papers are immediately sent him and the process of 
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evaluation begun just as soon as possible. Even though 
the field of specialization has not as yet been reached 
in mailing, it seems essential that·each individual case 
of this sort should receive attention. · As the project 
becomes more widely publicized, the number of such 
individual cases is increasing. Together with the cases 
in fields already reached where the date for induction 
is very soon, this means that a rather large number of 
special cases must be handled quickly. Sq far as pos
sible, this is done with the aid of expert evaluators in 
the field represented; but where the time is so short 
that this is not feasible, the evaluation is made by -
members of the executive staff of the National Roster. 

This matter is in part related to the information now 
presented to registrants at Selective Service Local 
Boards throughout the country. As a direct result of 
an information bulletin prepared in this office of the 
Roster, a Memorandum was sent out by the National 
Headquarters of the Selective Service System to all 
State Directors on September 29,1941, in which the pur
pose and functions of the Roster are described and the· 
·suggestion is made that scientifically and technically 
trained men register with the Roster. This Memoran
-dum instructs all Local Boards to poSt it on their bul
letin boards (exhibit 14). A supplementary Memo
randum (exhibit 15) was sent out by theN ational Head
quarters of the Selective Service System on October 
1r, 1941; this Memorandum refers to the earlier one, 
and deals specifically with the form sent out on indi-
vidual cases (exhibit 9). • 

Men in the Service 
In addition to the phases of work dealing with poten

tial inductees, certain aspects of the project relate di
rectly to men already connected with some branch of 
the service. In this connection, there are three types 
of problems which are dealt with directly. . . 

First of all, in every instance in which .a man who 
is registered with the National Roster writes with re
spect to his· present assignment to duties, appropriate 
information concerning him is sent to the Adjutant 
General's Office in the case of the War Department, 
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and to the Shore Establishment Division of the Secre
tary's Office in _the case of the Navy Department. The 
man is also advised by the Roster that information con
cerning him is being sent to the War or Navy -Depart
ment, as the case may be; and that department later 
notifies the Roster what action, if any, has been. taken 
in the case. In certain instances this office then writes 
to the man again, passing on to him information sup
plied by the War Department or Navy Department. 

In many instances, however, on the basis of available 
information, it seems expedient not to write the War 
Department or Navy Department concerning the man; 
and in such cases he is advised to take up his problem 
himself through appropriate military channels. In no 
instance is the National Roster concerned with classi
fication problems in eitlier the Army or Navy uuless 
the man himself writes for advice or assistance. This 
is mentioned specifically because tliere have been cases 
where parents, rather than the men themselves, have 
written tO the National Roster asking for assistance in 
securing a change of duties of their sons. 

In the second- place, although the general plan has 
been to take no action in the case of reserve officers, 
there have been one or two instances where an employer 
of a reserve officer has asked the Roster's ad vice because 
of the. apparent need for the reserve officer as a civilian 
in work relating to national defense. Since this office 
is directly concerned with the most effective utilization 
of men in the national defense program, these cases 
have been taken up directly with various divisions of 
the War Department and the Navy Department. 

In the third place, contacts are now being made with 
the Reemployment Division of the Nafional Headquar
ters of the Selective Service System. Here the attempt 
will be made to see that men released from the Army 
will be informed of the purpose and functions of the 
National Roster of Scientific and Specialized Personnel 
It is hoped that the scientifically and technically trained 
me!l who are not already registered with the National 
Roster '!ill thus be informed of its existence, and will 
be encouraged to register with the Roster in their fields 
of specialization. 

APPENDIX B 

The Office of Scientific Personnel has made extensive 
use of the facilities of the National Roster of Scientific 
and Sp~ialized Personnel, and has depended in large 
measure ·on its files to secure information concerning 
the men \lest qualified to give important scientific aid 
to the governmental agencies cooperating in the war 
program. Working in closs cooperation with the 
Roster, the Office of Scientific Personnel has selected 
and secured over 600 men for commissions in the Army 

and.Navy, in addition to locating men for work in the 
. National Defens!l Research Committee laboratories and 

other defense agencies employing scientists. · 
Dr. Henry A. Barton and Dr._ J. C. Morris, chair

man and director respectively of the Office of Scientific 
Personnel, have been appointed to serve-as consultants 
to the National Roster. In this capacity they have 
been of particular assistance in the fields of physics and 
radio engineering, in which there are acute shortages. 
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The Office of Scientific Personnel has cooperated with 
the Roster in securing lists of names to be included 
in the fields of physics and astronomy. It is at present. • 
handling the recircularization of men trained in these 
fields for the Roster, and is checking the list of those 
presently enrolled with the Roster in an effort to make 
it as accur,ate, complete, and up to date as possible. 

'l,'he Roster has called on the Office of Scientific PeJ;
sonnel for suggestions in connection with the working 
out of suitable procedures by which to inform the local 
Selective Service Boards of the importance of the 
civilian duties of a number of men registered in the 
Roster, and to inform the .Army of special qualifications 
. of men choSen for Selective Service. In this connection 
-the Office of Scientific Personnel is assisting Dr. Britt of 
the National Roster in making recommendations con-
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cerning all physicists and radio engineers subject to 
csll for Selective Service. 

Where the need for men has been particularly acute, 
the Office of Scientific Personnel has augmented the 
information ·contained in the standard questionnaire 
by obtaining confidential evaluations of the ability and 
personal characteristics of the men registered in such 
fields .. This has been done with respect to acoustics, 
electronics, radio engineering, and opticai instruments, 
and will be extended to other fields as the need arises. 

The Office of Scientific Personnel is presently con
ducting for the Roster a circularization of the physics · 
departments of the American universities and colleges 
to determine the availability of all physicists expected 

. to secure degrees during 1942. 

APPENDIX C 
STATISTICAL SURVEY OF THE LEARNED WORLD 

Number of Persons Engaged In Scientific . and .Professional Occupations Arranged by Countriea 

WESTERN HEMISPHERE 

1 2 8 

Field No. 

TABLIII 1.-Fie!da 1 to 11, 

4 

Animal 
aclences 

7 8 10 11 12 

Bacterf. 

18 14 

Agrlcol
AccOuDt- turaJ sci· Anat-

blg_ . ences, .om:y 
except Antbro- Archl· 
-veterl· nology tecture 
nary • .,..- -

AstroD ology 
om:y • (includes Botany Cbem!J. Dentft. Eoouom- Ento Bol'elt-

117. " lr7 ICI molop' • • 
D.O. C. 

science ' 
. D&th· . 

olOOY) 

----------~-----1----r---r---l-------~r---l·---l----r---l---~---+---·~--
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18 

Field No. Aero- Auto-
nautical motive 

en.-t· enol-
neertns neertns 

WESTERN HEMISPHERE-Continued 

TABLE 2.-Fie!ds 16111£8 

17 18 19 20 22 

----
HootiDft', Mlnlllg 

ChemJ. ventilst-Electrlo lng,and Meehan- and 
cal Clva cal leal metal· 

enol- eng!· BDtEI· rera,er- engt. lnrgical 
neertns neertng neerlng a ring n_eering Pugl-engi· neeriDg nearing 

• 

28 

----
Marina 

and Other, 
naval Radio Safety Traftlo or all :is.=. erchl· eng!· end· and branches 

teeturel neertns neeilng transit ofengl-
engl- neertns 
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----------1------1---1-----------------------

Footnotes: See "Sources of Data," below. 

TABLE 3.-Fielda £9 to 4£ 

·r--a--r~a--r-~-+--a--~-~-~--M-~-~-+--M--+--~--4-~·-~-28---+--~---'-~--<L--~-~c-

Field No. OeotOQ' 
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North America: 
United States---·-··'-······----·· 11,020 '4, 770 1766 '0.180 '"800 lliJ,800 1160,600' 11,300 129,600 18,300 1176,300 
British Bondoras .. :. ..••••••••••••••• -········ -······-· -------- ---···-·· --------- --------- 22 --------- ---··-··- ----~~~~~ 22 
~=~~:~-~:::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ----·4i7· -~-a;Mi· ----~- ::::::::: -----i7i~ ::::::::: 10, ~~ 
Costa Rica___ ••••.•.. ~-·········-~ ----~·-·· -··--··· --~·-···· ·······-~ -~----~-~ --~---·· -~-----~ ··-·~-~-- .• :: •. ~.~ --··-·--· 170 
Cuba ..••• -----------------········- ---~-~-- -···-··· -~---···· ---·-···· --------- --------- ---··-··· ···-··--- -------- --···-·-- 3,100 
Dominican RepabUO.---·········- ----····· 4 8 12 2D 08 623 ........ ..: 19 16 418 

.Guatemala,; ___ ••••••....• ~---·····- •.•.••••• ····-···· -------- --·-····· ........... -------- --------- -------- -------- --······- 600 

t~~~~m~m~mm~m~m ~~m~~~~ ~~~~~~~~ ~i~~~~ ~~~i~~~1~ ::::::~: ~~~iiir;~ ;;~;~; !!!!!l!!! ::::~:~i ;;~~!!!! 1~ m 
Salvador ..•.••••••.•••••••••• ~---···· ----····· ••••••••• ···-····- ---···--- -------.. - -······-- . .:: ...•••• -~---···· ----····· -------~- 200 

Sootb .America: 
~~'!:.~·=:::::::::::::::::::: ::::::::::::::::: ::::::::::::::::: ~ ...... ~. 6,m ::::::::: ... ~:~. ::::::::: .u.m 
BrulL-·-·····-·················· ········· ··-····· -··-··· ········· ········· ········· ········· ········· '········ ......... 25-lnl 
Chlle. ·················--············ ••••••••• 20 8 26 76 76 2, llOO ••••••••• U a 2. 061 
Colombia.---······················---······· ·····-•·· ····-···· ····•·•·· ----····· ··•·•··•· ····--·· ·······•· ········· -····-··· 1,000 
Ecuador •• --------------------------- --------- -···""'···· --------• --------- ........... --------- ~-------- --------~ --------- •••• :.... 600 

tv~i:.~.=.::_:_:_::_:_:_: __ ::_:.~~~~=-~~~~~~~~ :::::::~: :::::::~: ~~~~~~~~ ~~~~~~~ ·····~- :::::::: =::~~: :::::::: ::::::::: ::::::::: · j: i 
~...c&D --------- ---~~---- --------- --------- ---·-:-··· .6J""" 

J'ootnotes: See 11Soureee ot.Data." below. 

Meteor- Nmsloe 
o1ogy 

•t9,too •t,soo •soo.ooo 

-·-·:tsO· ::::::::: :::::::: 

::::::::: ::::::::: ···'-··Ti 

:::::::: ::::::::: ···-i;76i 

1.160 ·-·-····· ··-···-

·····220·!::::::: ::::::: -------- ---------·---------
. _ .. ______ --------- ---------

------~- --------- --------
·····:so· ::::::::: ::::::::: 
-~------- -------- ---------
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WESTERN HE!\fiSPHERE-Contlnued 

TABLB 4.-Fidda 48 to 6~ 

43 44 45 ctl 47 48 40 1!0 51 a 1!8 Ill 

Field No. Personnel Sndal Veb!rl· Zoology 
Notrl- ad minis- Phar- PbyslOI Physl· Psyehot- Boclal sclenoo Stall• (blolon, Mbeol· 
~ Uon tratlon macy ology ogy weUare II <a nary Uo.st.c~r-- lanooUI ...... acloa"' lakod) 

North America: 
United States •••••••••••••••••••••••• c...... too •a,soo '100.000 •e,soo •650 aa,400 •at,ooo ............... 'f,SOO 

8~~~~;=~~~~::::::::::::::::::::::::: :::::::::: :::::::::: ----~-m- ~~~~~~~~ ~~~~~:~~ :::::::::: ~:~:~~~: :::::::::: -------~-
117,000 .. 

1,0411 

12,300 

Cuba .•••••••••••.• _.:, ______________________ -----·-------------- 2,li00 ............. .............. .............. .. 22: ·········- .................. •••••••••• 
Dominican Repnbllo ........................... ----·-··-- 2 218 1 6 r ........ """i" ................ 3 ............. 8. -·······r :::::::::: 
Ouatemala ........................... : ...................................................... ..,.......... 400 .................... ................... .................. .................. .................... 12 a ........................ .. 
HsltL....................................................................... ................... ................... 96 .................... .................. ............... ................... ................. a 

_ HonduraL .................................................... ~... ................... ................... 142 .................... ................... 2 ' .................. : a ········r :::::::::: :::::::::: 
Mexico................................................................ .................. ................. 10,000 ........... - ............................... - ... ··~·-···· ................ 23 ........................................ .. 
Nicaragua.. ................................ -........................ ................... ................... 1Ml ................... ................... .................. ................... ................... 18 ................ ............ • ........... .. 
Panama............................................................................................. 1M .................... ................... ................ ................. ................ 0 a· ............... :: ............. .. 
Puerto RlclO..................................................... .................. ................... 2&0 .................. ................. .................. 018 ................. ................. 20 ...................... . 
Sslvador ......... - ....................................................................... ~.... 1al .................. ................. ................ .................... ................... a 

Boutb America; l 
Al'JZPDtiDa.. .......................................................................................... .. 

• Bolivia ..................................................................................... -.... . 
10,000 

76 300 •••••••••• ···-······ ··-······· liS 
14 ............................................ . 

171 ·····-···· •• : ••••••• 
BrazU............................................ ... ............ ................. . ............... ~ Cblls .......... ___________ .. _____ ...................... a 10 B. 11!0 

1.800 
1.000 

·······-r ·······-r ....... T ·······40· ·······-r 45 .. ·······40· ····-··icr :::::::::: 
....... iii ::::::::: :::::::::: C'olombla.,. ....... ~ ................................................................................. .. 

Ecuador .............................. :........................ .................... • ............. .. ... 
100 
800 

.................. --~--·-··· .................. ·-·--·~~·- ····•··.··· •• 18 

~~~?:::::::::::::::::::::::::::::::::::: :::::::::: ::::::::::I -
Uruguay .......... :............................................... .. ................................ . 
Venezuela ....... :.............................................. .. .................................. .. 

Footnotes: See 11Sourees of Data," below. 

1.000 
1.000 

0 
10 
I< 
15 

............. ,. :::::::::: :::::::::: 
•oa ............ .. 

7 •••••••••• ·······-r 

EASTERN HEMISPHERE 

TABLB 5.-Fielth 1to 1~ 

a . 4 7 8 10 u 12 1! 14 
--·l---l---l---l---l---l·-~1--·l---1---1--------

Field No. AJZricul· 
Acoonn~ tursl scl· "" ...... D, e. 0. 

Anat
omy 

Animal 
aclences 
except 
.vetert· 

DRry 
science 

A.ntbro
pOlOgJ' 

Bacterl· 
Astrou• olOIO' 

omy ((Deludes BotaDY 
path· 
oiOIIY) 

CbemJa. Denlll- Econom- Ento. :r0-.. 
try &rJ ICI molop' ·-w, 

-----------l---l--~1---l---1---l---·l---1--- ---1---1---1----.-----
Europe: _ 

Belglam .......................................... ........... : • ............................................................... 
Bulqaria ......................... :................... ............. .......... .............. ............. 14 
Dl'.n.mark .......................................... - ............ ;... ........... .............. .............. &1 
Eire................................................ 673 ........... ............... .............. 41 
Fl"I\Dce .......... :................................. .............. 10.050 .............. ............... 167 
Ocrmany.................................... ............ ......... 819 ............. 320 
On>at BrltalD.................................... 13,044. 10,600 ................ .......... 720 

ft~~::::::::::::::::::::::::::::: ::::::::: ···-·ni· ::::::::: ::::::::: ~ 
Lat'rfa.. .............................................................................................................. . 

it~~tO~~:::::::::::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ------43-
Sovlet Russfa.............................. ............... 31,700 .......................... ~.. 17 
Sweden................................................... ............... .............. ............... ............ 112 
Bwit~:~land.._ .............................. ... :......... ............... ................ .............. 41 
Yu,osia,·Ia.. ........................................ ................ ................ . ............... ........... 315 

Asfa. Afrll!&. etc.! 

1,000 
6llO 

1.200 ... 
8.000 

36.000 
16,637 
• 723. 
6,000 

97 
110 
344 

o.ooo 
526 

1.600 
181 

1Z1 ::::::::: ::::::::: ······n· ::::::::: --·-··ia- ::::::::: o2 
600 ··-······ 318 200 • •••••••• 670 126 ••••••••• 

]~ 1,116 .................................... .. 
9"' 1•.ooo ··i2."i20. ::::::::: ·····4oo· ····a;ooo 

115,000 U, 722 6,000 700 1,3ll0 ... 
::::::::: :::::::: ·····~ ~ · ::::;~= ·····~r ::::::::: ======i~i 
::::::::: ::::::::: ••"""iiOO" 

··-······ 300 000 
1,000 --------· ............. . 

::::::::: ::::::::: ::::::::: ::::::::: 1,~: ::::::::: ::::::::: ::::::::: 
~~~~::::: ~~::~:~~ :;;;;~~: :::::~: :::i;~: :::~~~~= ;;;;;~; ::::~: 

,~1~~~~~~~ ~~ ~~~ [~1 ~~~::~ ~ ~: ~:~l ~~ ~! ~~:·~~~ ~~ 
tlDioD ot South Alrlca ................... _ ................... ·····-·· ............... -··-:-···· 82 730 ............... ·-······ ............... .............. 724 ........................................... . 
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16 16 

--------
Field No. A e.,. Aoto-

nautical motive 
en~l- engl-

noering Deering 

EASTERN HEMISPHERE-Continued 

TABLE 6.-Fields 161o !8 

17 18 19 21 22 

----
Heating, • 
• cntllat-- Mining 

Cbeml- Electrl· Meehan- and 
ad ClvD ad blJ',&Dd led metal· 

E'Dgi• end· enlrt· errmer- enid·- lun:rlcal Deering atln't' neertng neerlng engl· Deering engi-
neerlng Deering 

NationrilReaourceB Planning Board 

.23 26 26 

Marine 
and Other, 

navRI Radio Safety Testing Tra11lc or all 
arch I· en!!i· enrrl· materials and branches 

tcctunl neerlng neering transit of-engl-
engi- Deering 

neerlng 

--------1----------------------------
Eorope: 

Bul2arla.. ................................ ....................... --------- --------- --------- --------- --------- --------- --------- --------- .......... · ••. ---------- --·------ 220 
Fa'erren·an--y--_-_-_-_-_--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_.-_-_-_-_ ·------,-.- 'V.'":J·-.----- -··-;;;,·;;.;;· ", ~. •• ·---- -- --------- --------- --------- --------- --------- --------- _, _______ --------- ---------

f"' "'...... "'4;1 30, ';'23 1,500 44.518 ----·-··· ·-······· --------- ....••. :.. --------- --------- -······--

g~:~~~~-::::::::::::::::::::: ---~:~~- ___ ::~~- -----~~~- --~~:~. --~~:~- ... ~:~- --~:_~~- ... ~:~- ... :~. :::::~::: ::::::::: ::::::::: ::::::::: -·-·rooo 
L~~Wa:.::::::::'::::::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: -----~~- ::::::::: ---··aar ::::::::: ::::::::: ::::::::: ::::::::: ::::::::: :::::::-:: - 7

' m 
Norway.................................................................................... 166 ................... -................................................ ··------- --------- 3,160 
Romania ................................. ~-- ................................................................................ .... : ••••• -~---···- ......................... ---------' ----·--·· 106 
Soviet RUS!tla ............................... :. • ............................. --·------ ........... --------- ............................................... -·--·---- ............ ..•••••.. .............. 35,000 
Switzerland ................................... ---·-·--- ................................................................................... :. ........................................... --------- 1,000 

~5t~aVia:::::::::::::::::::::::::: :::::::::::::::::: ::::::::: ---··w- ::::::::: ::::::::: -----iM- :::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 1,~ 
Asia, Africa. ~t<".: 

~~~~-~:~';~:::::::::::::::::::::: :::::::: ::::::~: :::::::~: ::::::~: ::::::~: ::::::::: ::::::~~: ::::::~: :::::::~: :::::::~: ::::::::: ::::::::: :::::::::: 
¥rawan<c::::::::::::::::::::::::::: ·--~-~~- ::::::::: ---~:~~- ::::::::: --~~- ::::::::: --~~:~ .. ---~:::~- ::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 

119 
19 

12,500 
21,300 

,7!:( Australla......................................... ........... ............ ............ 1,882 ............. --------- -------- --------- --------- ........... --------- --------- ---------

TABLE 7.:._Fields 19 to 41 

2!1 30 81 32 13 H 13 

Horll-
culture 

Fleld No. . History (tnclud· 
Geology llecma· and po. lngagron- Jour-Genetics andgeo- om[ Law 
physics phy II tical an na1lsm 

science plant. 
path-
ology) 

06 67 38 

Land· 
sca.ga Library Mathe-
ar 1· aclence matlos 

tecture 

39 

Medl 
clna 

120 
830 

8,761 
I. 298 

89,068 
62,792 

Ill 
4.769 
3,624 
3,008 

42 

Medl· 
cal Meteor.. Nursing special· ology 
ties 

::::::::: ::::::::: ----··aoo 
::::::::: ::::::::: ----i;&iii 
···s;388· -----682- """M;iOO 

::::::::: ::::::::: ···:-6;57i 
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EASTERN HEMISPHERE-Continued 

TABLE &-Fields 411 to 54 

43 .. •• .. 
Field No. Personnel Nutrl- admtnis-· Phar- Pbys1Cl9 lion tration macy 

'Europe: 

·, 

• Roentgcnolo~&. 
I Tropical medicine. 
• Home economics. 
• Archeology. 
• Ceramics. , 

Sources of Data 

NoRTH AMERicA 
United States: 

1 Census, 1930. 
• Membership of professional society, from Na

tional Research Council Bull. 101, 1937. 
8 Data from National Roster files, 1941. 
• Miscellaneou8 official sources. 

British Honduras: West Indies Yearbook 1939, for 
legal and medical fields; Census· of 1931 for 
engineering. ' -

British West Indies: West Indies Year book, 1939. 
()anada: Census of Commonwealth, 1931; society 

membership from National Research Council . 
Bull. 101, 1937. 

Costa Rica: See "Fields" below. 
Cuba: Minerva, 1937, for engineers; "Fields" below 

for others. 1 

Dominican Republic: Data from U. S. diplomatic 
representative, 1941; see also "Fields" below. 

Guatemala: Census of Capital, 1938; see also 
"Fields" below. 

Haiti: See "Fields" below. 
Honduras: Data from U. S. diplomatic represen- -

tative, 1941; also from Census of 1935. 
Mexico: Minerva, 1937, for engineers and archi

tects; see also "Fields" below. 
Nicaragua.: See "Fields" below. 

' 

- 47 .. <D 110 .. 52 Ill .. 
Zoolory 

Pbysf. Psycbol· Boclel Soclel Stall• VeWI· (blnlogy, Mb<»l· 
ology ogy. well are aden co tics nary ll aster- lanootll ...... aclonoo laked) 

•tM ........... .. 

-

NoRTH AMERmA-Continued. 
' Panama.: Census, 1930, for other than "Fields" 

below. · 
Puerto Rico : Medical Directory, 1940, for doctors; 

all others, Census, 1935." 
Salvador: See "Fields" below. 

SoUTH AMERicA 
Argentina: Data from U. S. diplomatic represen

tati,ve, 1941; Minerva, 1937, for society member
ships; and "Fields" below. 

Bolivia: Anuario Kraft and "Fields" below. 
~ Brazil: See "Fields" below. 

Chile: Data from U. S. diplomatic representative, 
1941; see also "Fields" below. 

Colombia: See "Fields" below. 
Ecuador : See "Fields" below. 

- Paraguay: See "Fields" below. 
Peru: Green Guide, 193S-39 for fields other than 

those listed in "Fields" below. 
Uruguay: Minerva, 193,7, for other than "Fields" 

below. 
Venezuela: See '~Fields" below. 

EunoPE 
Belgium: Minerva, 1937, and Index Generalis 1939 

f . b h' ' ' or soc1ety mem ers 1ps. 
Bulgaria: Minerva, 1937, for society memberships. 
Deninark: Minerva, 1937 for society memberships. 

also "Fields" below. ' 
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Eunol'E---{Jontinued. 
Eire: Census, 1936. 
France: Minerva, 1937; Index Generalis, 1939. 
Germany: Census, 1933; Minerva, 1937; Index 

Generalis, 1939. 
Great Britain: Census, 1930; Minerva, '1937, Brit. 

Med. Directory, 1940; Dentists' Reg. of United 
. Kingdom; Kalendar, Royal Inst. Brit. Archi
tects. 

Hungary: Minerva, 1937. 
Italy: Censu:s, 1936.r 
Latvia: Statistical Annual, 1937. 
Norway: Census, 1930; Minerva, 1937. 
Romania: Romanian Annuary, 1931--32; Bucharest 

Annuary, 1.937. 
Soviet Russia: Data from Embassy of U. S. S. R.; 

''Planned Economy," 1939, No. 7; and other 
sources. 

Sweden: Minerva, 1937. 
Switzerland: Census, 1930. 
Turkey: Census, 1935; Turkish Commerce Year

book, 1931. 
Yugoslavia: Statistical Annual, 1938--39, for medi

cal and dental fields; Commercial Directory, 
1934;-35; and Annuaire Oriental, 1932, for other 
fields. 

A.su, -.AFmcA, OCEANIA 
British Malaya: Singapore and Malayan Direc

tory, 1939. 
Ceylon: Ferguson's Ceylon Directory, 1940. 
China: Interior Dept. Yearbook, 1936, for pbysi

ciiins_; Minerva, 1937, for all others, except an
thropologists. 

N ationol Resources Planning Board 

AsiA, .AFmcA, OCEANIA-Continued. • _ 
Dutch East Indies: State Yearbook, 1938, for all 

fields. 
India: Census of India, 1931 ;. see also "Fields" be
, low. 
Japan: Jap. Dept~Comm. Yearbook, 1934, for en

gineering fields; J ap. Labor Year book, 1933, for 
medical and related fields; Minerva, 1937, for 
other fields. · 

Thailand : Stat. Yearbook, .1937; Directory for 
Bangkok and Siam for lega1 field. _ 

Australia: Census of Commonwealth; 1933; see also 
"Fields" below. 

Egypt: Statistical Annuary, 1937--38, for medical 
and related fields; see also "Fields" below. 

Union of South Africa : Official Y eo:rbook, 1939 ; 
see also "Fields" below. 

Fields 

Statisticians: Survey, Inter-American Statistical In-1 
stitute, 1940, for all American republics. 

Anthropologists: International Directory of Anthro
pologists, 1940, for nearly all countries. 

Architects: Fifteenth International Congress of Archi
tects, 1939, except for British Empire; for Great 
Britain and possessions, Kalendar, Royal Institute 
of British Architects, 1938--39. 

Medical Professions: Data compiled by Pan American 
Sanifary Bureau, 1941, for all American nations, for 
fields of medicine, dentistry, and pharmacy. 

A,<>Ticultural Scientists: Data from 1940-41 survey of 
American republics by Division of Agricultural Co-_ 

.operation of Pim American Union. · 
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APPENDIX D 

National ro&ter of &cientific and &pecialized personnel, distribution by professional field,,.., and extenl of education, Sepl. 1, 1941 

Male Female ' Comhlned 

FJeld of specialization -4yran~ Doctor 4Yt'IU'S Doctor 
.,...,. 

Doc- Mas- Bach- col· of MA~ Bach- col· of M.,_ Dncb· ..... 
torate tor elor lege, Others Total phllos- l<>r elor lea-e, Others Total ph !los- olor lt>¥1:', Others Total 

no de- no de- tcr 
ophy ophy DO de• .... . ... .. .. ------------------------------------

.. 

Languages . . ------ ...•••. ----------- 2,403 1,109 1, 310 107 417 6,400 382 408 ... 9 89 1,200 2,7&1 1,507 I, 698 116 """ 0.1172 
Genetics . ••. ----...•..... ----------- 391 136 74 II 69 671 44 28 8 2 2 .. 435 164 ., 13 01 7M Zoology ____ • ______ ... ______ ------ ____ 1,379 897 662 28 281 3,147 121 78 36 ------- 13 247 1,600 1176 697 .. ""' 8, 31H. 
Pb~lology ...•......•..........•... _ 604 40 9 1 -----if 664 60 10 4 -----i- ---··r 64 654 60 13 1 018 
Botany .. . -------------------------- 613 183 .. 2 868 128 64 " 208 741 247 79 3 

.... T 
1, 010 

Bacteriology, immunology, and 
pathology __ ----------------------- 1, 252 271 282 17 40 1,862 132 78 87 8 16 321 1,384 349 3<10 26 60 .. 1!!:1 

Anatomy. ________ -------------- ____ 439 21 12 1 3 476 .. 4 I ------- -----i- 60 484 "' 13 1 3 626 TropicaJ mediclne __________________ 236 27 18 
-i~20i" 

4 286 9 3 ---748" ---·•r 13 246 30 " 6 """ Chemistry ___ ----- __ ••• _____ ------- _ 6,9/iO 6, 937 18,345 3,347 36,780 396 441 " 1,672 7,345 7,378 19,003 T~2- 3,394 38,452 
Physics . .. __ :. ------ .• _. __ • __ --- ----- 2.420 1, 576 1,280 80 209 5,665 87 103 65 2 9 266 2, 607 1.1179 1,335 82 218 5,8:.11 
Mathematics ..•. ___ --------- ______ ._ 1,::32 1, 467 678 26 38 3,MI 170 371 202 6 6 764 1,602 1.838 111<0 31 .. 4, 2U6 
Geology_ .... ____ ------------------ •. , .. 982 1,972 147 m 4,483 27 38 24 ------- 7 96 032 1,1120 1,1100 147 464 4,679 
.Acturialscfence .. ------------------- 9 93 267 8 99 476 ------- 3 11 

____ , __ 
1 16 • 96 278 8 100 491 

~~l~~~:r.-.::~=======::::::::::::::: 17 6 13 2 28 64 ------- ------- ------- ------- ------- -----a- 17 6 13 2 26 64 

"i~6i6" 
16 2 657 676 ------- ------- ----ii" ------- 6 ---iar "i;6i6" 16 2 6113 61<1 

Ci vii engineering_. -------- __ ----. _ -- 135 5,814 291 1,3.55 9,211 ------- ------- ------- 2 13 6,826 291 1,3S7 9, 2".!4 
Marine engl.ne£'ring .. --------------- 4 76 313 61 269 713 ------- ------- ------- ------- -----r -----i- 4 76 313 61 200 713 Sarety Engineering ____ • _____________ 9 41 366 69 ... 1, 059 ------- ------- ------- ------- 9 " 366 .. ... 1,000 
Trafflc engineering __________________ 2 31 126 8 100 266 .... T .... T -----~i ------- -----2- -----6- 2 31 126 8 100 206 
Radio enginPering .... --------------- 107 347 903 73 702 2, 132 -----i- 108 3<8 ... 73 704 2,138 
Testing material engineering ________ 69 201 664 36 236 1, 10.5 1 10 3 1 16 70 211 607 30 237 1, 121 
Chemical enginePrlng. -------------- 331 693 1,903 137 316 3, 280 ------- 2 12 1 1 16 331 605 1,915 138 317 3, 200 
Electrical enginet"xlnfn -------------- 226 1,336 6,394 218 1, 203 8,377 2 3 8 I 2 16 228 1, 3311 5,402 210 1,206 8,3li3 
Mechanical engineer g _____________ 114 ~0.55 4,495 287 1,476 7,427 3 ------- • 1 2 11 117 I, OM 4,600 ... J, 478 7,.fo38 
Motion pictures engineering ________ 2 . 12 69 9 121 213 ------- ------- ------- ------- 3 3 2 12 .. 9 124 216 
Automotive engineering _____________ 48 215 1,047 99 1,141 2, 650 ------- ------- ------- -----r • 4 48 216 1,047 99 1, lflt 2,654 
Aeronautical._ .. .. ___ . _. ---- _ ------ _ 65 328 1,627 138 986 3,134 

-----.- ----ii- 2 3 65 328 1,627 130 OHB 3,137 
Management engineering. ---------- 99 303 1,125 97 1,104 2, 728 6 1 10 32 103 309 1, 130 98 J, I 14 U60 
HeatinliC and ventilatlnfc engineering. 18 168 8bl 95 693 1, 815 1 I ------- --~---- 3 6 19 169 8bl 06 600 1,820 
Mining and met.allurg cal engineer~ 

lng. ------------------------------- 330 864 2,729 164 611 4,678 6 2 • ------- 1 12 336 ... 2, 73.1 164 612 .c.ooo 
Econom lcs. _ ------- __________ ------. 1,042 806 398 17 104 2,367 61 61 27 .... T 1 160 1,103 867 426 17 Ill> 2,517 
Accoun tlng. _ ---- ___ ---------- __ ---- I 39 176 36 392 642 ---rn- 3 I 1 6 I 42 176 3<1 3113 648 
Physchology ___ --------------- ______ 1,623 629 123 6 9 2, 290 384 68 I 1 878 1, 957 1, 013 181 7 10 3,168 
Anthropology----------------------- 234 119 69 14 21 45i 47 28 26 ------- 11 112 281 147 06 " 32 669 
History and political science-------- 1,885 1,068 348 17 .. 3,366 236 299 .. """"jg" 16 616 2, 120 1, 367 413 17 64 a. DHl 
Personnel arJ ministration ____________ 284 868 894 81 496 2,623 .. 482 284 112 001 348 1,350 1, 178 100 608 3,664 
Speech pathology ___ ---------------- 63 37 s """"25" 4 99 17 73 34 -----4- 6 130 iO· no 39 ----20- 10 229 
Statistics .... __ --------- ___ •• _------. 635 629 433 103 1, 62.5 80 86 .. 6 239 606 616 617 108 1,864 

~;cl~~~~:::::::::::::::::::::::::~ 209 135 73 8 41 466 22 36 26 -----i- 16 .. 231 171 .. 8 66 664 
423 245 96 • 17 783 49 66 38 6 160 472 301 133 • 23 9'J3 

Recreation leadership _______________ 30 241 604 43 148 966 3 70 146 9 37 266 33 31l 660 62 ,.. 1,231 
Horticulture, agronomy, and plant 

pathology. __ ... __ -----.----------- 903 822 635 21 67 2,638 27 17 7 ------- 2 63 1, 02(1 839 642 21 60 2.601 
Forestry and range management .... 136 082 2,267 71 416 3,871 1 6 ------- 2 8 136 982 2, 272 71 418 3,879 
Anim~ sciences _____________________ 349 680 5,867 67 268 7,211 I • 20 I 26 360 ... ;:: 67 260 7, 237 

28,095 28,111 64,114 3,782 18,743 142,845 2,628 3,3<3 2, 363 109 «8" 8,881 30,723 31,464 3,891 19,191 151,720 

0 


