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In the proper utilization of personnel, a prime consideration has been the 

assignment of duties that require full utilization of the skills of highly trained 

personnel to insure that skilled manpower is not wasted by assi<JnIDent to 
. 

duties that. could better be performed by others of lesser or more appropriate 

skills. This policy gives rise to what we call a "balanced organization" .. 

A particular aspect of this policy is that in the utilization' of complex and I 

costly laboratory equipment and facilities for experiment and testing, 

extensive use is made of highly trained and competent mechanics and tech:" 

nicians in the preparp.tion for and execution of experimental test programs. 

Engineers and scientists are able to devote full time to those duties for; . 

which they alone are uniquely fitted and are not required to devote large 

segm~nts of their time to tasks that can be performed equally well or 
I 

better by highly skilled mechanics or technicians. Experience has shown 

that by encouragement to this aspect of personrlel management high moral~ 

and full utilization of all-personnel are achieved. 

A further aspect of Langley Research Center management that is very 

important relative to the. full utilization of personnel is the centralization 

of services. The centralization of services has been developed over a 
." ~~' 

considerable period of years to insure the proper and effective management 

of the skills involved and at the same time meeting the requirements of. 

responsiveness to the varying demands of scientific/and engineering 

) 
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personnel involved in the execution of research programs. A very 

important aspect of such centralization is that the supervisory personnel . 
heading up these services shall be fully aware s>f and capable of coping 

with the requirements of these varying demands. Unless such services 

are headed by such supervisors, centralization can produce a v(;ry 

troublesome situation. Thus, the selection of supervision for :the 

services is an extremely important matter. 

FLT.R -
March 5, 1965 
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NarES ON RECRUITING .fu1fD RETENTION OF TECHNICAL PERSONNEL 

INTRODUCTORY POINTS 

HISTORY 

GROWTH 

RECEaITING AND RETENTION 

More than 20.years ago, gave up trying to compete ~or large numbers 

o~ people who have spent 7 years in college. 

Instead, have concentrated on hiring at-entrance pro~essional levels 

and on developing high-level technical pro~iciency through in-house 

training and graduate education. 

Have looked at this training 8f1d education as a process that will 

continue throughout an employee's total career. ,The nat-ure o~ the advanced 

research that we do re~uires that the employee continually go into new 

fields - 1fhether or not he's the type that opens up new ~ields,. 

About 1940, extended the total career development concept to the 

technician area with the establishment o~ the ~pprentice school. 

In the early 1950 ' s (195?), extended the training ~orour pro~essional 

type o~ work into the undergraduate area - ,with the co-op program. Have 

recently expended the program to include more than 100 co-ops from 16 schools. 

-Have had -to ,wrk out new management tecrilli~ues - NACA 1 S graduate study 

leave autho;ity (1950) - and new arrangewEnts with educational institutions 

- VARC. Have proposed some that were not accepted - Stack Plan. 
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INTRODUCTORY NOTES (con 't.) 

RETENTION particularly 

Select technical line management from among those of top-flight 

technical ability_ Because of recognized tec1Lnical ability of line 

management, only rarely find that a technical man is unwilling to move 

into management position. 

Have long recognized non-supervisory work at high levels as well as 

supervisory. 

Maintain a flexible, dynamic organization continually change organi-, 
zation to meet requirements of advancing technology - also build the 

organization around the people available. 

With the flexible, dynamic organization - and with the total career 

devzlopment philosophy - have had substantial blocks of top-flight people 

"caryed out" a number of t:'mes - for new centers and new programs. The 

~azing thing about this is not the number of times it has been done, but 

that it has been done time and again without dis~ption to ongoing Langley 

programs - that developing scientists and engineers have been available 

and able to step in and carryon - and that Langley remains a productive, 

creative research center. 
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NOTES FOR DISCUSSION PERIOD 

CEThINGS 

Bureau of the Budget is attempting to freeze average grade and the 

numbers of positions in GS-14 and higher grades at the FY 1964 level. They 

claim that the average grade of Federal employees has risen substantially 
i 
I 

in the past few y~ars. The assumption seems to be that grades have been 

inflated unwarrantably to help offset the disparity between Government pay 

scales and pay scales in private industry for similar work. Then, it is 

further stated, since the new Government pay scales are more closely 

comparable with those of industry, "upgrading;' must cease. 

Effect on Langley - In our dynamic type of organization, where the .. 
organizational structur~ and the definition of work into position assignments 

are build around available people on a current baSis, practically all of 

our promotions look like "upgrading." The mechanical type of controls over 

numbers at particular grade levels is not cOMpatible with the philosophy 

of developing and encouraging employees to continually increase their 

capabilitiep and ~o give them assignments that exploit their increasing 

-capabil~ ties. 

ORGANIZATION 

Maintain a flexible, dynamic organization - both horizontally and 

vertically. 

- Horizontally - Encourage informal consultations with recognized 

experts anywhere in the organization. 

Also -establish temporary committees for attacking all major 

aspects ofa proplem. 

Organization for project management? 
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DISCUSSION PERIOD NOTES (con't.) 

ORGANIZATION (con't.) 

-4 

Vertically - Do not work on the basis of static manning tables with 

established and limited grades. In effect7 tell the section head - here 

are:a number of people and here are your functions - get the job done and 

develop your peop+e so that they continually take on more advanced work. 

However7 we make centralized review of employee development and 

utilization (what is not delegated is j~st a~ important as what is delegated, 

as far as being different from many Government organizations is concerned) 

through prior approval of promotions at top management levels. Through 

the manpower utilization committee~ consistency is maintained throughout 

the various divisions o~ the Center • 

. , . One way of keeping organization flexible and responsive to top 

management di.':'ection is by not having manning table s and by not delegating 

authority below top ~anagement levels for authorizing new (or replacement) 

positions. .By abolishing all vacated positions, position strength can 

continuB:lly be ad.justed in response to redirection of research emphasis7 

reducing the need for more formal methods of shifting concentrations of 

personnel. 

MANPOWER UTILIZATION COMMITTEES 

It would probably shock some of these people to know that we have 
;-,1'\ I V 1 had our committee-type of review since the early 1940' s. Up until about 

, , 

1941 or 1942, all personnel actions were made by NACA HeadQuarters. When 
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DISCUSSION PERIOD NOTES (contt.) 

MANPOWER UTILIZATION COMMITTEES (con t t • ) 

appointing authority (including promotions, etc.) was decentralized to 

Lan~ley, the committee-type of approval of promotions and utilization was 

initiated. Since then, as other new Government-wide programs have come 

alO?g, their oper~tions have been integrated into our overall personnel 

management program very carefully -

j 
t7' 

position classification of field positions in 1945 

formalized training agreements (including virtual con­
tracting for promotion upon completion of training) 

merit promotion program - 1958: and 1959 

incentive awards - we have been particularly careful with 
the performance type of incentive awards - that the 
utilization of this type of award is compatible with 
other programs 

quality increases - C~tober 1962 

.-;. '''f;~l~:::/( ·}-'h"')--L'~'-.._"'" 
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Meet GM's New President 

In early 1924, less than a year after 
Alfred P. Sloan becami! president of 
General '"\f%rs. he was illlen'iewcd 
by FORBES founda B.G. Forbes. Here 
are some quotations from that inter­
view, showing Sloan's creativity as a' 
management pioneer: 

"I never give orders. 
"To attain the fullest measure of 

success for his company, an'executive 
must sell himself, must sell his ideas 
to his associates. 

"Perhaps an executive" through 
years of building up confidence, might 
get to the point where he could afford 
to say, 'YOI.\ do this because I ask-you 
to.' But an executive is wrong so many 
times himself that this would be a dan­
gerous 'cours,e to follow. He would 
miss so many opportunities for obtain­
ing wise counsel. It is better to ap­
peal to the intelligence of a man than 
to the military authority invested in 
you. 

"In our corporation, arbitrary or­
ders are not issued from the top. Even 
though' we may start from many po­
sitions which seem to be different, we 
always thrash a thing out until we' 
reach a point where we can agree. 

"What is the hardest problem of all 
in handling other men? From my own 
experience and from the experience 
of heads of other large corporations, 
it is this: You must gr.ant a large 
measure of responsibility to the man 
placed in a highly responsible position. 
Such a man has, of course, unusual 
ability, unusual brains. But it is often 
hard to bring home to such a man in 
such a position that he does not know" , 
it all, and that he could profit by 
counseling with others. 

"All of us have some weaknesses. 
But most human beings do not like' 
to admit even to themselves that they 
have human weaknesses and limita­
tions. Therefore, it is often extremely 
difficult to get a man in the frame of 
mind where he will gladly seek to 
gather from' other people in the or­
ganization what would offset, what 
would remedy his own weakness. Yet 
this must be done in a large organiza­
tion to bring about a maximum of 
efficiency and effectiveness. 

"The' human problem is far more 
delicate and difficult to handle than 
any production problem or distribu­
tion problem or engineering problem 
or financial problem. The ability to get 
people to work together is of the 
greatest importance. Psychology and 

Young Mr. Sloan 

personality constitute at least 50% of 
the material requisite for success as an 
executive. I have seen men with fine 
minds who failed to make their plans 
effective because they lacked undcr­

,standing of how to work with people. 
In our business, I should say that psy­
chological ability and personality are 
75% of the necessary equipment. 

"In modern, large-scale industry, 
there are two major forms of. organiza­
tion: centralized or decentralized. 

"If General Motors were to be cen-' 
tralized, we would have one man in 
supreme charge of alI sales, another in 
supreme charge of engineering, an­
other in supreme charge of manufac­
turing, and so forth. 

"We are organized on a decentral­
ized plan. Each operation, like Buick, 
Cadillac, Chevrolet, Oakland, or Olds 
car or GMC, truck, is headed by the 
best man we can find for that job. and 
he is charged with full responsibility 
for the success of his entire organiza­
tion. In this way we develop greater 
initiative, greater enthusiasm and a 
greater sense of responsibility. 

"Looking ahead and trying to an­
alyze the future of the auto industry, 
I can see no reason why our industry 
should not follow the trend followed 
in most other' large-scale ind\Jstries 
such as steel, woolen, brass, copper, 

packing, harvesting machinery. We 
can expect to see in the next few 
years, first, the elimination of many 
companies, for the basic reason that 
from an economic standpoint, they 
have no, right to exist-sentiment does 
not enter into the operation of eco­
nomic law. TIlis \\ill hring ahoul 1\ 
Iimitt:d numbt:r of hlrge institutions. 

"Second, 'there doubtless will come 
consolidation of some of these into 
groups. These groups will each manu­
facture a complete line of cars, from 
low-priced to high-priced, where quan­
tity production justifies such a policy.' 

"There is every reason why an in­
stitution like GM, if properly man­
aged, should attain and maintain a 
powerful plac~ in the automotive 
field. For some years to come­
how many no one can foretell-those 
concerns having the brains capable of 
originating the best new ideas will en­
joy a tremendous advantage. The 
auto industry, it would hardly be an 
exaggeration to say, is still in its ex­
perimental stages. Many things which 
now enter our daily life, and which' 
we now take as a matter of course, 
started as pure theories, and those who 
propounded them usually were de­
rided as 'nuts.' So it has been in the 
auto industry, and so it will continue 
to be. 

"But General Motors is so con­
stituted that it should be able to re­
duce the time required to take hold 
of new ideas and theories and put 
them into practicable application. We 
have an extraordinarily fine research 
department under Mr. Kettering­
who has the most wonderful analytical 
mind of any man I've ever met and who 
combines with this faculty unlimited 
vision and courage. 

"Under the generous inducements of 
our Managers Securities company plan, 
providing for liberal profit-sharing for 
those who carryon the actual manage­
ment of the business, we are in a 

. position to hold and. whenever neces­
sary, to reach out for the brainiest men 
in the whole industry. , 

"The future of any executive who 
becomes associated with our corpora- ' 
tion and renders satisfactory service is 
abundantly assured. The advantages 
derivable from having employees be­
come stockholders are almost beyond 
comprehension. 

"In General Motors we have an in­
stitution embodying alI the possibilities 
of tremendous development and in­
creased effectiveness and efficiency. 
We face the future without fear, with 
faith. We have within ourselves the 
power, the brains, the resources, the 
experience to do tremendously bigger 
things ,than ever before." - ' 

" 



From lfA,CA Headquarters 
To Langley - Attention: Dr. Reid 

washington. 25, D. C. 
BoTeBber 26, 1951 

Subject: Fiscal Year 1953 Estimates of AppropriatioDS 

1. !he following table presents a comparison of NACA estimates 
of appropriations (Salaries and Expenses only) with the amounts ap­
proved by the Bureau of the Budget for inclusion in the President· s 
Budget and with the amounts fina11y appropriated by the Congress for 
the fiscal. years 1950, 1951, and 1952. The current status of our 
1953 estimates is as Shown. 

President's 
Reiuest Bu~et ~Rro:2riated 

9,913 8,500 7,295 
Fiscal. Year 1950 $57,144,000 $48,700,000 $43,000,000 

8,576 8,000 7,770oY Fiscal Year 1951 48,721,000 46,100,000 45,750,00 

10,760 8,961 7'~ Fiscal Year 1952 65,889,000 55,000,000 50,650, 

10,757 8,J¥JO"J./ 
Fiscal. Year 1953 68,752,728 54, 234, OOOJ/ 

YIncludes ~lemental of $3,250,000 
YIncludes antiCipated supplemental of $1,400,000 (unabsorbed 

portion· of classified pay act costs) 
J/To be kept confidential until the President t s Budget Message 

is presented to Congress 

2. The facts indicate that the IlACA has for several years operated 
at levels considerably below the levels recODllended in its estimate sub­
missions to the Bureau of the Budget. It appears that we are confronted 
with a similar situation in the fiscal year 1953. Comparatively speak­
ing, the situation for 1953 is more serious than indicated by the table. 
The table indicates the Bureau of the Budget is approving approximately 
the same amount for 1953 as it did for 1952. The 1953 figure, however, 
includes over $2,000,000 for the recent classified pay act costs; the 
1952 figure included DO pay act costs. In effect, therefore, the Bureau 
of the Budget is approving a lower level of operationsc-for 1953 than 
they did for 1952. 
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3. In the past it has been most difficult to obtain any specific 
reason or basis for the Bureau of the Budget action in so markedly re­
ducing our estimates. From recent informal discussions with the Bureau 
of the Budget examiners we have pretty good reason to believe that we 
may expect similar treatment in the :future unless we c1.ear1.y and specif­
ically set out the barm:ful effects of' such treatment. Their position 
might be sUllllled up in two of their "64_dol.l.ar questions". 

a. How bas the nation .been hurt by the fact that the NACA 
has not received al.l. the money it requested f'or the last 
few years? 

b. What harmful. ef'fect, if any, may be expected if the liACA 
aPpropriation for 1.953 is 1.eve1.ed of'f to the 1952 amount? 

4. We will short1y appear before the Congress to defend the ap­
propriation . amomt approved by the Bureau of the Budget. Here again, 
we are going to be confronted with considerab1.e pressure to "1eve1 us 
of'f" or worse. To prepare for our Congressional. presentation your best 
thinking is so1.1cited on answers to the two 64-do1.l.ar questions set out 
above. Answers to these questions, to be useful., must be in terms of 
the end product toward which the MCA effort is directed - specific 
perf'ormance figures for mi11tary "hardware". , General.ities, however 
sound. and 1.ogical., have 1.i tt1.e appeal.. statements concerning the to state 
of the art," the need for maintaining a continuous f1.ow of basic f'mda­
mental. research, and statements that our Work is essential. to. the suc­
cess of' the expanding mi1i tary procurement programs do 1.i tt1.e more than 
comteract the drive to reduce our appropriation bel.ow its present 1.evel.. 
The need for an increase, or converse1y, the harmful. ef'fect that has re­
sul ted or will result if the increase is not granted must be trans1ated 
into specific terms rel.ating to the performance of the end product, the 
mi1itary aircraft. 

5. The diff'icul. ty of preparing answers to these questions in the 
terms suggested is recognized; answers will probabl.y invo1 ve predictions 
of research resul. ts, the date they may be forthCOming, and the time in­
vo1 ved in app1ying them to mi1i tary hardware. Neverthe1ess, you may 
have some ideas that might make our presentation more effective and your 
cooperation is urgent1y desired. 

6. May we p1ease have your comments not 1ater than December 15, 
19511 

REU:lbg 

1~~~ 
Hugh L. Dryden 

Director 
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NACA - Langley 

i 
Langley Field, Va. 
November 22. 1944 ' 

ME!.1OHANDUM for Mr. C./}_ Hulcher, Chief of Trai\'\,ing Division 

Subj ec""t~ Hepor t on meet ing of C onferenc e Gr 0\lP R-3, 
November 9, 1944;. topic,' "Getting Out The 
Technical Repor t'." 

1. The purpose of the' conference was to disQuss the. diffi ... 
culties and the methods of getting out a technical report on 
a research project. The topic was ~uggested by ~ number of 
section heads who have found- that, after the expet1~ental or 
theoretical investigation is completed, there is ~equired what 
appears to be entirely too much "blood",sweat, 'and tearsll on 
the part of the section h~ad in getting 'the project between 
covers as a fini.shed paper., . 

2. Mr. F.L. Thompson~ Assistant Chief of the Research 
Department, camet.o the meeting to act as guest speaker, to 
answer questions put to him by the group members, and to."tell 
his experiences in connection with the problem that was to be 
the topic of discussion. Mr. Thomp~on spoke approxi~ately 
twenty minutes. The pertinent points of Mr. Thompson's talk -­
and of the ensuin~ discussion are given in the following para­
graphs. The order of presentation is approximatelj chrono­
logical •. The purptise of this report, copies of which are being 
sent to all members of the group, is to act as a stimulant to the 
memories of the members by recalling to them the comment of Mr. 
Thompson and ?ther members on various parts of the problem. 

'"f 

3. Mr. ThGmpson made the following points in his talk: 

(a) Causes of the difficulty of getting out a report are~ 

(1) The report lies on thi desk of the reviewer 
after the author has made his first rough draft. 
In many cas~s, this bottleneck is the section 
head. 

(2) Confused thinking by the author. 

(3) Lack of understanding by those carrying out 
the project of what was don~ and why it was 
done. 
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~i .~.. ., 

',' 'j)art of a report and is th\etefore an., ",' 
obstac 1e that the auth ors',~a.ve 'di'ff.ic ulty -

'! in overc oming.' ~", 
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.. (b)' Som'e things that :can 'be d one to s"alva the"-' . 
problem: 
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.. :! t.', I;:. 

.. :..:. .... 

",.(l}:,Keep doing Sbmething on the reppr~_&ll 
:i~I,\,,""';:the time. Don't let,.it.ilie, for :days 

:and weeks without looking at it. 
'.,' .• .. t ~. ~ , ~ . . " ',' 

(2) If ";you, the section hea9,~~:,'af:,e the bott1e­
. neck, try to develop sonreci'ne"whocan re-

, 'j'View the report for you • .' Remember, the , 
important thing is to have someone working 

, ,on the report all the time." , 

(3~'!'Ex!al'Cise care and judgment',in th'e' work you 
as~ign to the variou~ individuals in the 
;~ection. That is, do not.giv~ anyone an 

:'extreme1ydifficu1t or impossible job on 
which he 1s sure to fail. Sometimes re­
ports don't get finished just because 
their writing is assigned to indiyiduals 
who can't write them properly. 

(4) Hard work - jus t plain hard work - on the 
. part of the author and reviewer is some­

thing for w~ich no gpod substitute has 
yet been found. 

4., On the general problem of getting a report wri tteni tne 
follQwing points were made during and after Mr. Thompson's talk: 

Pearson: 

6tfckle: 

Seidman: 

Sometimes an author is greatly helped in 
getting a report written if a more experience. 
person writes an introduction. 

It is not good practice to hav; someDne other 
than the author write introductions because 
the introduction writer may become the ~ottle­
neck on severa 1 repor ts. 

It sometimes ha~pens that the reviewer who can 
'think clearly becomes the section head, ~nd he 
then must develop someone else to be a go?d re­
viewer.' The degree to which a section head 
then becomes a bottleneck in getting out th~ 
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repo"rt.s·· depends a great deal on whether he 
continues t~review all the reports himself 
or whether he develops someone else to be 
th ere vie we r • 

5. On .the subject of having the report written by expert 
writers who are not otherwise connected with the project; 

Thomps on: 

McHugh: 

Schuette: 

Someone 
else: 

Th omps ori: 

It is done to some extent in the laboratory, 
but in general, it does not appear to be 
BQod practice when. you rely on one such 
expert writer. Jou are not developing your 
engineers into report writers~ 

It might be a suicidal course b~cause some 
day you might lose the expert writer. 

It may create a morale problem i·r the would­
'. be author resents having someone else do the 

writing for him. 

You lose the valuable contributions ~o the 
report 'that might be put in' "by the people 
who oQserved and did the work_ 

It may be necessary to do it if the time 
element is urgent~ but otherwis~,the 
prac,tice should not be built up to an 
important degre~. . 

~. On the subject of rdP?rt outline: 

.Th amps on:· 

McHugh: 

An outline usually exists; if not formally 
. written, then in the minds of the authors 

or in the notes made by the author~ ~r even' 
on scraps of paper the engineer writes on 
during the course of the inves'tigation. 

In the Pressure Tunnel section, the author 
and .one other person get together and pre­
pare the entire organization of the paper. 
This org~nizati~n constitutes the outline 
and is often more 'elaborate and complete than 
the usual outline. 



Thompson: 

Schuette: 

- 4 -

It is good practice to have some experienced 
person talk over with a young engineer his 
research project so that he understands what 
is to be done and why it is to be done. 

An ,outline prepared after the rough draft of 
a t~port is written can be used ~s a check on 
the quality of organization of the report. 

7. On the sub.jec t of time spent in training eng incers to 
write:technical reports. .! 

Niehouse: 
" 

Thompson: 

Pearson: 

It is a seri ous problem to' decide how much time 
sh~ul~ be spent in traihing engineers who work 
on projects to write the reports. .It is es..; 
peciallydifficult now, when so much ~mphasis 
is placed on getting reports out quickly. 

It is very difficult to state 'just where a 
section head should draw the line between 
getting a report out and spending time on 
training people to 'write. Some.training must 
be done or the section head will' find that in 
2 or 3 years he will have no one who can write 
re ports. 

One, good method of doing some training of pro­
specti~e authors is to make~them members of 
editorial committees on which experienced 
authors',and critics are also members. 

" 
8~ On the subject of'editorial committees and edit'orial 

c let'ks'~ 

Th o~ps on: 

'Othet,$: '. 

The old system of having formal editorial 
committees review papers was, in many ways, 
a good system. Some degree, of resumption 
of that system may take place. 

- , 

Ther~ was general ,agreement that the pre-war 
editorial committe~s were beneficial to 
improving NACAreports. 
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Thompson: One or two sections have tried to devel~p 
.girl computers into reviewers of reports -
that is, reviewers who wo~l~ really do some 
critical reviewing of the engineering or 
m~thematical work in the paper. However, 
thi s i dee. has not sue c e ede d fully, and the 
girl reviewers have become editorial clerks 
who check the report for agreement--'wlth 

. established rules on form, a'FF.angement, etc. 

9. On the subject of what might be a test for a report to 
determine if it is good. the following were suggested: . , 

( a) 

(b) 

(c) 

Have someone other than the author read the report 
to a listener who is, familiar with the general 

. subject, but no~ with the parti6ular investigation. 
If the listener can tollow the report text without 
difficulty, it is a good indication that the report 
is written ~ell. 

Prepare an outline of the report as wri tten.' If the 
outline shows good organization and logical de~~lop­
ment, it is an indication that the report is written 
well. '. ' .. 

Have an engineer not entirely familiar with the project 
read the report_ It he reads the report and under­
stands it, without halting; stumbling. or re·reading 
it, .it is a good indication that the report is written 
well. . 

10. 'At the conclusion of the meeting, the group members 
selected for the next meeting a disc~ssion of sbme problems 
enc ount~red in operatiqg a secti on. Each of· five members' of 
the group will bring in a problem for discussi6n. It is hoped' 
to complete the five problems .in one meeting, but in th~ event. 
that' the grOup members wish to continue the discussions and th~ 
results ~ppear·worthwhile, additional time as necessary will 
be spent on the problems and may be added. 

JNK:drc 

Joseph N. Kotanchik 
Conference Leader-
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'.. Cost 
Breakdown 

16th Gen. Inspec. Res. $43,886.44 
Langley (5/20,22,23, Servo 18,545.20 
28/47)" EAA882 Mat. 6,373.53 

Super,~Aero~Conf •. 
Langley (6/19 & 20/ 
47.) EAA892 

Res. $ 4,702.56 
Servo 1,644.27 
Mat. 116.73 

Boundary,..Layer Con!. I Res. $ 1,990.32 
Langley (8/14/47) . Servo 482.16 
EAA898 Mat. 112.46 

Afner.TowingTank Cqn.[Res. $ 1,191.30 
langley (10/7/47) I Servo 83.93 
EAA902 ' [Mat. . ! 

Transonic Coni. I Res. $11,261.00 
'Ame~~(llI.5'.ft.;o6/47) Servo 1,271.00 
;~A9~5 .' iMat~ 1,426.00 

Aircraft Loads Conf. Res. $18,055.00 
Langley (2/18&19/48) Servo 3,706.00 
EAA915 Ma~. 271.00 

:Structures Cont. 
: Langley (5/20/48) 
: EAA929 

Res. $ 9,323.00 
Servo 1,363.00 
Mat. 33.00 

Research 
Manhours 

1,706 

867 

616 I 

4,503 

Total 
Manhours 

2,891 

867 

681 

5,378 
l . 

I 10,096 I 1l,~0 
I f 
I) ~ 6 
i 4,285 J 5,2 5 
~ ~ 

Total Cost 

$68,805.17 

$ 1,275.23 

$13,958.00 

$22,032.00 

$10,719.00 

pniversity Conf. 
o Langley (6/21,22, 
, 23/48) EAA927 

! ! i 
IRes. $ 9,546.00 I 3,798 I 5,850 I $12,903.00 
! Servo 2,717.00! ~ II I Mat. 640.00 1 I 
I I! 

Ames Inspection I Res. $ 7,180.00 i 2,663 2,843 $ 7,746.00 

::~2;7/13&14/48) ! ~=r.. ~~~:gg I \ 

" 

Supersonic Coni. !Res. $ 9,771.00 II' 3,763! 4,889 $11,589.00 
Ames (8/31/48) Servo 1,671.00.. f . !~ 
EAA936 I Mat. 147.00 I ! I 

Seaplane Cont. IRes. $ 4,i9i. 00 I 1,750 ~ 2,104 \ $ 4,797.00 
Langley (11/16/48) 1 Servo 540.00 iiI J 

__ ~~~ _________ . ____ j~:._- 66~~ __ +_+-.-. _, . __ I_____~---_--
GRA~~ TOTALS )' 56,189! 76,173 ~ $158,123. 87 

I l 
------.----.---.----.--.----: __ .. _._ .......... _.-1 __ ._: .' .. -...: ........... ~_._:-... .L .. ---.------.. ----_-_____ .. ___ _ 

Typed 2/18/49 - mgn 



Conference 
Cost Research Total Total Cost Breakdotvn ' lla.nhoura Manhoura 

16th Gen. Inspec. Reo. $43,886.44- 22,142 34,365 $68,805.17 
Langley (5/20~22,23, Serve 18,545.20, 
28/47) EAA882 Mat. 6,373.53 

Super.Aero.Cont. Res. $ 4,702.56 1,706 2,891 $ 6,463.56 
Langley (6/19 & 20/ Serve 1,644.27 
47) EAA892 Mat. 116.73 

Boundary-Layer Cont. Rea. $ 1,990.32 867 867 $ 2,584.94 
Langley (8/14/47) Serve 482.16 
EAA898 Mat. ll2.46 

Amer.Towing Tank Can. Rea. S 1,191.30 616 681 $ 1,275.23 
Langley (10/7/47) Serve 83.93 
EAA902 Mat. 

Transonic Cont. Res. $11,261.00 4,503 5,378 $13,958.00 
lIn', (1l1.r;~~:'76/47) Serve 1,271.00 6p.,_, < • '~I 

EAA905 Uat. 1,426.00 

Aircraft Loads Conf. Res. $18,055.00 
Langley (2/18&19/48) Serve 3,706.00 

10,096 11,040 , $22,032.00 

'EAA915 Uaf7. 271.00 

structures Coni'. Res. $ 9,323.00 4,285 5,265 ~10,719,.00 
Langley (5/20/48) Serve 1,363.00 
EAA929 Mat. 33.00 

, University Cont. Res. S 9,546.00 3,798 5,850 ' $12,903.00 
Langley (6/21,22, Serve 2,717.00 
23/48) EAA927 Mat. 640.00 

Ames Inspection 
Ames (7/13&14/48) 

Res. $ 7,180.00 
Serve 266.00 

2,663 2,843 $ 7,746.00 

EAA925 Mat. 300.00 

Suporsonic Cont. Res. ~ 9j771.00 3;763 4,889 $1l,589.00 
'Ames (8/31/48) Serve 1,671.00 
EAA936 Mat. 147.00 

Seaplane Conf. Res. $ n,1,91,00 1,750 2,104 $ '4,7.9,7.00 
Langley (1l/16/48) Serve 540rOO 
EAA941 Mat. 66~00 

GRAND TOTALS 50,189 76,1.7·3 $158,123.87 

Typed 2/18/4 9 ~ mgn 



NAC! Conferences, 1947 and 1948 

16th Annual Inspection Langley May 20,22,23, 1947 

Supersonic Conference Langley June 19-20, 1947 

Boundary Layer Conference Langley August 14, 1947 

Transonic Design Conference Ames November 5-6, 1947 

Aircraft Loads Conference Langley February 18-19, 1948 

Muroc Conference Muroc May 20, 1948 

Structures Conference Langley May 20, 1948 

University Conference Langley June 21-23, 1948 

Biennial Inspection Ames July 1,3 & 14, 1948 

Supersonic Conference Ames August 30-31, 1948 

High-Speed Seaplane Design Con!. Langley November 16, 1948 

Typed - mgm - 11/16/49 . 
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1925 }9 72 III 
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192& 60 lOS 168 

1929 79 110 189 

19}0 100 12& 228 

19}1 102 155 257 

1932 111 159 2'(,0 

19}} 110 150 260 

1934 109 140 249 

1935 111 164 275 

19}6 138 203 341 

1937 149 253 1102 

1938 166 260 426 

1939 204 320 524 

1940 277 462 739 

1941 369 571 940 

1942 439 8011 1243 

1943 594 1624 2218 

1944 937 2351 ·3288 

1945 832 2}88 3220 

1946 692 2005 269 7 
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Some Jiotabl, !vents 

Wind tUMel &: d~mo:leter lab. under construction. 
night research .& t11ght instrucent deYe1opment. 

eolllpleted AlIT April 1920. 
Dedicated LJI.AL June 11. 1920 . 

Preliminary runs made i n VDT. 
T'WO ateel hangars constructed . 

Larger po\.'er line fro m H8apton . 

paT authorized J une 25. 1925. 
Service Building but 1 t. 

PRT under conetruction. Daniel Ouggenhel e:l Fund set up. 
First )J.a.nufac t urers ' Conference. 

PRT in opera tion . Fi re i n Vrtr. Lindbergh' £ fli ght. 

VDT rebull t. 1? " liST. 6" I ce Tunnel. 
International ul1g r ima.ge to Kl t ty Havk, N. C. 

Comolttee increased f roo 12 to 15 meltlber ~ . 
1ST & Tank No.1 au t horized. Ne ..... !tanger reoue\lted. 

l'ST & Tanl{ 110. 1 under construction . 
7. x 10 AT &, new 5 ' Verti c.l Tunnel r eplace ol d AT. 

PST & Towing TMk 'Olace<i 1n ope r at ion. 
New Han~8r under constructi on . 

Tempor ary subco llll:'ll t ~ee on r ese8rch progr at:l on l:Ionocooue 
de.ign. 

Engi ne Research Lab . • ?ree S'O lM i ng Tun .. & ~LfI :Ul!h Vel. 
J et II'!' (PWA :'undo). 1933 .tO r~ da~ .. ge . 

SI liST under coostructi on (?1:A Funds). 

8 ' HST completec . Tank extensi on start ed . S' pple::entel 
np,? rop riatton fo r 19 ' Pres sur e Tunnel. 

19 ' Pressure Tunnel. 7i; ' x 3 ' :tefrl ge re ec. Tunnel, Free-'nt. 
Tun. & Hev ShOll co::tpleted . 

Struct a r eR Lab .• TDT , 16 ' HS': , & 20' Fr ee-SOi .... n1n/; Tu."\nel 
under construction . . 

Dedtn and Construction Enr.ineers t r ans ferr ed to J.fofff"t . 
Plight r esea rch in on r at ion at Ar'es . Structa res Let . i n 
o;>eration. 

ERL beln~ dedgned. 20 · Free 5--:>1n, tab. ':'Un . • TIll' , & 16 1 

HST 1n operat ion . Tank ~jo . 2 . I ""?Uct Basin. 'Zlect . Gen .Pll!:nt . 
& add it ionAl shoo under construction. 

AERL design group moved to Cl ev eland. (Jan.). 

AERL Reeellrch Staff to Clevelfl.n. d ( J an . to !lay) . 

West - prea conetruc " i o:l 
'O ro~ra:::l and ? llotleu 
Ai rcraft Resel!rch Labora­
tory at Wallops I ~ 19n c. 
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Ylnd tunn.l'" drn,.l!lO"eter lab. under COII.tNcUOII. 
nl1:ht r ... arch '" tl1&ht ll11trwoellt ·d .. olop"""t. 

Completed J.VT J.:>rll 1920. 
!ledlcated Ull Jun. 11. 1920. 

Pr.l1mll11l17 run. "",d. ln nT. 
'1'"" .teol hangarl cOllltruchd. 

Larter po ... er llne tr6m HatJptoa.. 

PR'l authorlred Jun. 25. 1925. 
Se"lc. !u11dlct; hUt. 

PliT under COllltrucUon. llan1el Ouggo'!'e1m J'und .et UJl. 
11rlt t.!a.nufacturerl' Conferenee. 

PRT 111 operatioll. Flre 1n Vll'r. Llndtergh" n1ght. 

TIlT rebuUt. 1~" liST. 6" Ice Tunn.l. 
InternaUonal JlUlr1mof'e to nUT liavl<:. II. C. 

Coelttfe Incr~aled froc 12 to 15 me:n'arfl. 
FST '" Ten'< 110. 1 authorlred. lIev !:anger reountod. 

rST '" 'I'an'< 1:0. 1 under conotrucUon. 
l " 10 J.'r '" lIev 5' VorUc81 'l'unnel rlJlloce old /.T. 

rs'r '" Tov111l '1'8"'< placed 1n operat10n. 
lew Ban,-Ar under conitruction. 

Tecporst'1 ~ubcolD.':l1t~ee on fr'fafch ?ror,ral:'l on c.onocoque 
del1gn. 

:tn;!:Ic.e Reltarch Lftb., free S~IMlng T'J...'1. •• de. ,,1.- gl~h Vel. 
Jet w: (PII.!. Falld.). 1933 .tor" ~a .... ~t. 

g' HS: under con.truction (N.!. Fund.). 

e" HST complete!!. 'I'M' ext .. nl1on Iterted. SJ.pple::entl.l 
Il,?!,roprlati~n for 19' PreBBure Tunnel. 

19' Pre •• ure '!'unnel, 7~' x 3' E.fr1g ... t.~ 'I'unn.l, F ... ·rH. 
'!'un. '" !ltv Shon co::plettd. 

Struct:.ll'ell Lab., T:T. 16- liS:. &. ;'0' Free-~ln!"l.lng T'JJiJlel 
un~er conltruetion. 

Derlm ~nd Construction E.:lr.ineerl trf'.!aferred to }'ofr"tt. 
nlr,ht rtltarch in opt"ratlon at Ar"el. Str.1ct;J.rel LAt. in 
operation. 

:tBI. 'bdnr. deri,,:.,ed. ,0' Free S;lln. Stab. ':'un •• T:11', &. 1~' 
HST in opE'rlltion. Ten:-t !~o. 2. If?&ct 1:lI.lln. Zlf'ct.Gtn.Pbnt. 
de addi tlonAl sr.O? unter constructl 0:1. 

A..ERL e!ee1~ r,roup :!lOTte! to CleTdflr.d. C:",n.). 

.uBI. R~'E'''rch Stl'lff to CleTelrul.:! (Jan. to ""'1'). 
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Yest-rrell conltT"J.ctlO!l 
"?rOf.;rs.::J 8.!'.d. PUotler! 
Alrcraft Rere,.rch La'bra­
torr at lIallo?" hl.no 
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HEHORANDUM For Associate Director 

SUbject: Travel during Calander Year 1957. 

Langley Field, Virginia 
December 27, 1957 

1. The following is a list of employees performing travel during 
calander year 1957, the total anx>unt expended by NACA, and the number of 
days on travel. 

NAME Amount No. Days 

Mr. F. L. Thompson $ 866.95 28 3/4 
If!!". John stack 230.45 511/4 
Hr. H. A. Soule I 2,205.08 59 1/2 
Mr. R. R. Gilruth 1,057.64 29 3/4 
Mr. M. N. Gough 1,971.77 64 1/2 
l-~. C. J. Donlan 1,213.49 37 1/2 
Mr. J. V.- Becker 950.54 261/2 
Mr. I. E. Garrick 252.87 63/4 
Mr. E. C. Draley 515.85 93/4 
Mr. J. B. Parkinson 455.51 21 
l-~. E. C. Buckley 937.98 22 
l-1r. J. A. Shortal 201.81 111/2 
I1r. H. A. Fedziuk 260.25 8 1/4 
}lr. T. A. Harris 201.22 10 
Hr. R. R. Heldenfels 293.19 10 3/4 
Hr. C. E. Brol-m 517.00 15 
Mr. H. A. Hilson, Jr. 115.57 4 1/2 
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11EMORANDOM For Associate Director 

Subject I Travel during Calender Yaar 19S7. 

Longley Field, virginia 
December 27, 19S7 

1. The following 1$ a list of employees performing travel du.r1ng. 
calander year 1957, the total SllX)unt expended by NACA, and the number ot 
days on travel. 

!tAUE -t-tr; F. L. Thompson 
~.r~ John stack 
}1r. H.' A. Soule' 
Mr. R. R. Qilrllth 
l1r ~ 14. N. Gough 
Mt'. C. J. Donlan 
Mr~'J. V. Becker 
lIr. I.E. Garrick 
Mr, E. C. nraley Mr. J. B. Parkinson 
11r;E. C. Buckley 
Mr; J. A. Shortal 
Hr. H. -A. Fedziuk 
}<lr~ T. A. Harris 
Mr. R. R. Heldeni'els 
Mr. C~ E. Brown -
Mr. H. A. Wilson, Jr, 

No. Days 

.283A 
. 511/4 

591/2 
29 3/4 
64 1/2 
371/2 
261/2 
·6 3~ 
93/4 

21 
22 
111/2 

8 1/4' 
10 
10 3/4 ' 
15 
4 1/2 
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/ } PREPARED BY FISCAL DIVISION 

l.,s10f 
PARTIAL TRAVEL PERFORMED DURJNG 'FISCAL YEAR 1958 1f)do.fe 1'1(1,/:1I. 

A 
N4CA, 

NAHE NJ. OF DAYS 'lU TAL COST 

Aiken, vli11iam S. 
Alford, \V'illiam L. 
Anderson, Roger A. 
Andrews, Robert E. 
Becker, John V. 
Brown, Clinton E. 
Buckley, Edmond C. 
Busemann, Adolf 
Derring, Eldridge H. 
D::>dgen, John A. 
Done1y, Philip 
Donlan, Charles J. 
Ellis, I1acon c. 
Faget, Haxime A. 
Fedziuk, Henry A. 
Fuhr.meister, Paul F. 
Garrick, Isadore E. 
Gi1ruth, Robert R. 
Gough, Melvin N. 
Heldenfe1s, Richard R. 
James, John L. 
Korycinski, Peter F. 
Kreiger, Robert L. 
HcKinney, Harion o. 
Hartin, Dermis J. 
Mathews, Charles w. 
O'Sullivan, 1'lilliam J., Jr. 
Piland, Robert o. 
Press, Harry 
Purser, Paul E. 
Regier, Arthur A. 
Reid, H. J. E. 
Runyan, Harry L 
Schnell, Charles E. 
Silsby, Norman S. 
Smith, Francis B. 
Soule', Hartley A. 
Stack, John 
Staib, Richard o. 
Stoller, :Horton J. 
Taback, Israel 
Thibodaux, Joseph G., Jr. 
Thompson, Floyd L. 
Vavra, Paul H. 
Voge1ey, Arthur W. 
vJoodlitlg, Carroll H. 
Zimmerman, Charles H. 
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17-1/4 
20-1/2 
37-1/4 
24-3/4 
49-3/4 
32-1/4 
14 
37-3/4 
32-1/4 
14-1/4 
32-3/4 
16-3/4 
17 
37-1/4 
19 
20-3/4 
19-1/4 
54-1/4 
68-1/4 
19 
42-1/4 
17 
14-3/4 
40-1/4 
5 

11-1/2 
39-1/2 
21-1/4 
19-3/4 
39-1/2 
35-1/2 
32 
7-1/4 

30-1/2 
53-3/4 
3h 
75-1/2 
11-1/2 
22-1/4 
16-1/2 
16 
19-1;4 
37-1/2 
23-3/4 
28-3/4 
55-1/2 
54 

10 
11 

3-1/4 
10-1/4 

46 

j • ..~ 

'~27 
! j:. r 
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I 
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$ 738.64 
902.35 

1,110.80 
444.00 

1,288.97 
1,316.95 

491.05 
1,094.21 

972.10 
6&.25 

1,156.05 
354.65 
508.31 

2,002.55 
609.95 
671.06 
503.13 

1,637.60 
2,220.40 

622.94 
819.90 
546.10 
320.06 

1,069.66 
392.45 
362.05 
943.06 
818.42 
7&.26 
855.30 
864 • .56 
713.90 

,400.45 
480.35 
981.90 

1,299.73 
3,147.95 

434.94 
596.80 
983.05 
669.89 
672.20 

1,087.35 
818.97 

1,040.80 
1,087.83 
2,0.59.08 

$43,541.57 
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NACA - Langley 

Langl~ Air Force Base, Va. 
February 23, 1949 

MEMORAND~M For Chief of Research 

Analysis of free-faIling-body research conducted by the Flight 
Research Division and Instrument Research Division 

1. A short analysis has been made of the research effort that has 
been spent by the Flight Research Division and Instrument Research Division 
on free-falling-hody tests. Of particular interest is the amount of effort 
that has been expended at Langley on free-falling tests made for the 
Cleveland laboratory on their 16" ram-jet project. 

2. The CGst office has supplied the amount of manhours spent by the 
above two divisions on job orders which cover work using the free-falling· 
technique. The manhour figures have been supplied for four quarters of 
194.8. These four quarters are, however, not of equal length; that is, the 
first and third quarters are six pay periods long, and the second and fourth 
quarters cover seven pay periods. 

3. The following table indicates the average number of personnel 
for each quarter for each of the two divisions and for the whole labora­
tory. These figures include both professional and non-professional per­
sonnel. 

Quarters 

1st 2nd 3rd 4th 

F.R.D. Personnel 137. 139 149 150 

I.R.D. Personnel 233 238 288 306 

Research Personnel 1222 1215 1290 1316 

Total Research and I.R.D. 1455 1453 1578 1622 

4.. The following table indicates the number of manhours, both by pro­
fessional and non-professional, spent by the two divisions per quarter on 
Cleveland projects and Langl~ projects: 
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Quarters'-

1st 2nd 3rd 4th 

Cleveland) IRD 908 1707 2228 23$2 
Projects ) FRD 1912 ,1749 1596 1808-

Langley ) IRD P.05 1427 1909 3294 
Projects ) FRD 3867 4018 3872 5201-

TOTAL 7792 8901 9605 12691 

(The manhours that have been spent on maintaining the B-29 and the radar 
sets have been divided between Langley and Cleveland projects. As a matter 
of interest, the following number of manhours have been spent on maintaining 
the B-29: 

1st quarter - 3515 
2nd quarter - .. 3116 
3rd quarter - 2962 
4th quarter - 348~ 

.. ./ 

5. Assuming that there is a total of 220 working days during the 
year, there are therefore available 406 manhours of research per man for 
the first and third quarters, and 474 manhours avail.t:l.ble pe;- man for the 
second and fourth quarters. It' is therefore :Poss~le to compute the 
available number of manhours that each division has for each quarter. 

" 

6. Using the information from the preceding two paragraphs, the 
following table indicates the percent of research effort that each 
division has spent of its own available manhours: 

Quarters 

1st 2nd 3rd 4th 

Cleveland) IRD 0.96 1.51 1.90 1.65 
Projects ) FRD 3.44- 2.66 2.64 2.54-

Langley ) IRD 1.17 1.26 1.63 2.27 
Projects ) FRD 6.97 6.10 6.40 7.34' 
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7. As a matter of interest, the following table indicates the percent 
of available laboratorymanhours (Research Department plus I.R.D.) spent 
by the Flight and Instrument Research Divisions on free-falling-body tests 
(includes Langley and Cleveland projects): 

Quarters 

% Total Research Effort 

HM' eIll@ll 



ROUGH- DRAFT 

SUBJECT: Management 

~e rapid advances in technology supported by and created by great 

"research.and. develoJ?m.ent~ctivities programs, partict;tlarly in the world 

of aerospace activities, have given rise to much that is finding applica­

tion in other areas. For example, the term "systems approach" has been the 
, , 

subject of much discussion recently as a case of the methodology of aero-

Space development that may have considerable use in application to the 

solution of urban and social problems. One "Wonders whether there is not 

... ____ , __ ,. __ ~omething unique_and valuaple.in .other _areas in the methodology of 

management that has evolved in activities where research and development 

constitute's a major predominant aspect of the business involved. I am 

thinking particularly of the system that has become kno-wn as the "matrix 

management sYstem. n 

It is interesting to observe that the inventiveness .01' the aerospace 

sphere of activities has been applied to systems of management as well as 

to the technical matters involved. When we consider that one definition 

of management is "to achieve onetpur:pose, n perhaps we should not be 

surprised to see tha.t the imagination and inventiveness have been applied 

to that area. Unique metLD as of management have been' devised as a means 

_to,. the@d, J;:~.f_achiev1nga_method_that .. is_..su1tedto_the particular require­

ments of a unique problem without allowing the fascination of the machinery 

of the system itself' to detract attention from the purpose and substance. 

of the system. which is being managed. 

Wnat we term as matr1+ management as a system was developed for and 

is particularly applicable to a type of activity o~ business in which 
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research and development rather than manufacturing plays the dominant role. 

:Brie~ly, it can be described as a dual system. in which a more or less 

pennanent line organization remains essentially intact while overlayed 

~onit';isanother organization 'of' ~a- more te'mporary nature superimposed 

for the express purpose of' managing a project or program of relatively 

short duration. The two organizations could b,e termed vertical and 

horizontal, f'orming, when sho-wn in a diagram that delineates the channels 

of authority, responsibility, and COmmu.llication appropriate 'to the two, 

systems, a matrix. This, of course, 1s only a very general description 

for the detailed arrangements by which the dual systems are accomplished 

to suit the wide range of' requirements to which they are applied and are 

widely variable in detail. 

A matrix management system is admittedly complex, but so are the 

organizational and management problems that prompted its development. 

It is particularly applicable to tlie requirements of' an organization 

engaged in research and development as a major activity and possessing 
, . 

by virtue of its staff and facilities a capability for handling a. broad 

variety of teclmically complex and difficult research and development 

projects. Such projects are normally expected to be of relatively 

short duration. The matrix system provides an orderly method by which 

~-------the-organization~ canapply'1ts--f'ull-capabllities to a continuing series 

of' such projects --and also handle more than one 'at a t1me. Through 

interlockL'lg, carefully ororked out relationships betveenthe program or 

~project management and the permanent line management, the assignment of 

responsibilities can be delineated, communication links provided, and the 
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total. resources of the organiza.tion assigned as required to support the 

project and t.hesolution of the many dUferent technical problems that 
, , 

arise. When the project is' completed, realinem.ent can be created f'or 

---'Y6llo",i.;;on projects without major upheavals in-the 6~ganization. 

, , Ii:t a large organization where the 'Work is primarily research but in 

a multiplicity of' diSCiplines, the general aspects of' this met~d can be 

applied to a multiplicity of' research projects that do not ~volve develop­

, ment through ,a caref'ully planned system of aSSigned responsibilities. In 

f'act, i~ is the very nature of the matrix system that responsibilities 

f'or judgment and decisions are delegated to large numbers of' workers. 

The delegations must, be carefully 'Worked out so that they are consistent 

with the 'Working re~tionships involved and are understood by the parties 

involved. Reporting systems and lines of' communication l!lUSt be carefully 

Worked out so that they are also . consistent with the requirements of the 

. complex organization involved. 

A particular advantage of such a system in a large research organiza-

ti,on is that is permits a large group of research workers, whose knowledge 

of' the 'areas in which they are 'WOrking is being continually updated through 

their research efforts, to be ,bro~ghtin as active and responsible members 

of' the team assigned at this moment to a particularly difficult technological 

-prob:tem. ~'e-assignment~--6fiesponslbillties:,are 'defiriite 'though of short, 
, . 

term but do require that a particular specialist in a given area of technology 

bear responsibility f'or the best advice obtainable on a particular subject 
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1nvol.ved. The research career of' such peopl.e, however, is onl.y temporarily 

interrupted S9 that their knowledge is continuaJ.l.y updated and. advanced 

through the research programs in which they are invol.ved. 

Communication and reporting does not necessarily invol.ve large amounts 

of' paper 'Work, although paper 'Work is an essential feature. It does mean 

that communication must be conveyed in a timeJ.y and meaningf'ul fashion 

appropriate to each l.evel. of responsibility in the organizational e1ements 

of the system. 

Perhaps here too, as in other parts of the .methodol.ogy of the aerospace 

activities and research and development, there is appl.ication to other 

fiel.ds than the one that prompted this devel.opment. 



ROUGH DRAFT 

SUBJOOT: Management 

The rapid advances in technology supported by and created by great 

research and development activities programs, particl;4larly in the world 

of aerospace activities, have given rise to much that is finding applica­

tion in other areas. For example, the term "systems approach" has been the 

subject of much discussion recently as a case of the methodology of aero­

space development that may have considerable use in application to the 

solution of urban and social problems. One wonders whether there is not 

something unique and valuab1e in other areas in the methodology of 

management that has evolved in activities where research and development 

constitute"s a major predominant aspect of the business invo1ved. I am 

thinking particularly of the system that has become known as the Itmatrix 

management system. n 

It is interesting to observe that the inventiveness of the aerospace 

sphere of activities has been applied to systems of management as well as 

to the technical matters involved. When we consider that one definition 

of management is "to achieve ones purpose, n perhaps we should not be 

surprised to see that the imagination and inventiveness have been applied 

to that area. Unique metlDds of management have been devised as a means 

to the end of achieving a method that is sui ted to the particular require­

ments of a unique problem without allowing the fascination of the machinery 

of the system itse1f to detract attention from the purpose and substance 

of the system which is being managed. 

What we term as matr~ management as a system was developed for and 

is particularly applicable to a type of activity or business in which 
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research and development rather than manufacturing plays the dominant role. 

Brie~ly, it can be described as a dual system in which a. more or less 

permanent line organization remains essentially intact while overlayed 

on it 'is another organization of a more temporary nature superimposed 

for the express purpose of managing a project or program of relatively 

short duration. The two organizations could be termed vertical and 

horizontal, fOrming, when shown in a diagram that delineates the channels 

of authority, responsibility, and communication appropriate to the two. 

systems, a matrix. ThiS, of course, is only a very general description 

for the detailed arrangements by which the dual systems are accomplished 

to suit the wide range of requirements to which they are applied and are 

widely variable in detail. 

A matrix management system is admittedly complex, but so are the 

organizational and management problems that prompted its development. 

It is particularly applicable to the requirements of an organization 

engaged in research and development as a major activity and ~ossessing 

by virtue of its staff and facilities a ca.pability for handling a broad 

variety of technically complex and difficult research and development 

projects. Such projects are normal.ly expected to be of relatively 

short duration. The matrix system provides an orderly method by which 

the organization can apply its fUll capabilities to a continuing series 

of such projects and also handle more than one 'at a time. Through 

inter1ocking, carefully worked out relationships between the program or 

project management and the permanent line management, the aSSignment of 

responsibilities can be delineated, communication links provided, and the 
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total resources of the organization assigned as ~equired to support the 

proj ect and the so~ution of the many different teehnic~ prob~ems that 

arise. When the project is comp~eted, r~inement can be created for 

follow-on proJects without major upheavals in the o~ganization. 

ID. a ~arge organization where the work is pr1ma.rlly research but in 

a mu1tip~:icity of disciplines, the general aspects of this method can be 

app~ied to a mu1tip~:icity of research projects that do not invo~ve develop­

ment through ,a carefully planned system of assigned responsibi~ities. In 

fact, it is the very nature of the matrix system that responsibilities 

for judgment and decisions are de~egated to ~arge numbers of workers. 

The delegations must be carefully worked out so that they are consistent 

with the working re~t:ionships involved and are understood by the parties 

involved. Reporting systems and ~ines of communication must be carefully 

Worked out so that they are ~so' consistent with the requirements of the 

. complex organization involved. 

A particular advantage of such a system in a large research organiza­

tion is that is permits a ~ge group of research workers, whose knowledge 

of the 'areas in which they are working is being contin~y updated through 

their research efforts, to be brought in as active and responsib~e members 

of the team assigned at this moment to a particularly difficult technological 

problem. The assigmnent~ of responsibilities ',are definite though of short 

term but do require that a particular spec~ist in a given a.rea of technology 

bear responsibility for the best advice obtainable on a particular subject 
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involved. The research career of such people, however, is only temporarily 

interrupted so that their knowledge is continually updated and advanced 

through the research programs in which they are involved. 

Communication and reporting does not necessarily involve large amounts 

of paper work, although paper work is an essential feature. It does mean 

that communication must be conveyed in a timely and meaning1'ul fashion 

appropriate to each level of responsibility in the organizational elements 

of the system.. 

Perhaps here too, a.s in other parts of the methodology of the aerospace 

activities and research and development, there is application to other 

fields than the one that prompted this development. 



ROUGH DRAFT 

SUBJECT: ¥~nagement 

The rapid advances in technology sup:ported by and created by great 

research and development activities :programs, partic\;llarly- in the world 

of aerospace activities, have given rise to much that is finding applica­

tion in other areas. For e:xam:ple; the term "systems approach" has been the 
. . 

subject of much discussion recently as a case of the methodology of aero-

space development that may have considerable use in application to the 

solution of urban and social problems. One wonders whether there is not 

something unique and valuable in other areas in the methodology of 

management that has evolved in activities where research and development 

constitutes a major predominant aspect of the ~usiness involved. I am 

thinking particularly of the system that has become known as the "matrix 

management system." 

It is interesting to observe that the inventiveness of the aerospace 

sphere of activities ~-s been applied to systems of ~gement as 'Well as 

to the technical matters involved. When we consider that one definition 

of management is "to achieve ones purpose, tI perhaps we should not be 

surprised to see that the imagination and invent~veness have been applied 

to that area. Unique metlDds of management have been devised as a means 

to the end. of achieving a method that is sui ted to the particular require­

ments of a unique problem without allowing the fascination of the machinery 

of the system its eli' to detract attention from the purpose and substance 

of the system which is being managed. 

What we ter.m as matr~ management as a system was developed for. and 

is particularly applicable to a t;roe of acti vi ty or business in which 
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research and development rather than manufacturing plays the dominant role. 

Brie~ly, it can be described as a dual system. in which a more or less 

. pemanent line organization remains essent1al1y intact while overlayed 

on it-:is another organization of a more temporary nature superimposed 

for the express purpose of managing a project or program of relatively 

short durat~on. The tvo organizations could b.e termed vertical and 

horizontal, f'orming, when shown in a diagram. that delineates the channels 

of authority, responsibility, and communication appropriate to the two. 

systems, a matrix. This, of course, is only a very general description 

for the detailed arrangements by which the dual systems are accomplished 

to suit the wide range of requirements to which they are applied and are 

widely variable in detail. 

A matrix management systel'll is admittedly complex, but so are the 

organizational and management problems that prompted its development. 

It is particularly applicable to the_requirements of an organization 

engaged in research and development as a major activity and possessing. 

by virtue of its staff' and facilities a capability for handling a broad 

variety of' technically complex and dif'ficu1t.research and development 

projects. Such projects are normally expected to be of relatively 

short duration. The matrix system. provides an orderly method. by which 

the organization can apply its fUll capabilities to a continuing series 

of such projects and also handle more than one "at a time. Through 

interlocking, carefully worked out relationships between the program or 

project management and. the permanent line management, the assignment of 

".responsibilities can be delineated, comnnmicationlinks provided, and the 
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total resources of the organization assigned as ~equired to support the 

project and the solution of the many different technical problems that 

arise. When the project is completed, realinement can be created for 

. follo'W-on projects without major upheavals in the o;rganization. 

. In a large organization where the work is primarily· research but in 

a multiplicity of disciplines, the general aspects of this met~d can be 

applied to a multiplicity of research projects that do not ~volve develop­

ment through a carefully planned system of assigned responsibilities. In 

fact, i~ is the very nature of the ma.trix system that responsibilities 

for judgment and decisions are delegated to large numbers of workers. 

The delegations must. be carefully worked out so that they are consistent 

with the working re~tionships involved and ere understood by the parties 

involved. Reporting systems and lines of communication must be carefUlly 

'WOrked out so that they are also 'consistent with the requirements of the 

. compl.ex organization involved. 

A particular advantage of such a system. in a large research organ1za-

. ti:0n is that is permits a large group of research 'Workers, whose knowledge 

of the 'areas in -which they are 'WOrking is being continually updated through 

their research efforts, to be .brought in as active and responsible members 

of the team a.ssigned at this moment to a. particularly difficult technological 

problem. The assignm.ent~ of responsibilities:.are definite . though of short . 
. . 

term but do require that a particular specialist in a given area of technology 

bear responsibility for the best advice obtainable on a particular subject 
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involved. The research career of such people, however, 1s only teln]?Orarlly 

interrupted so that their knowledge is continual.ly updated and advanced. 

through the research programs in which they are involved. 

-- ---.----eommunicat1onand -reporting does not necessarily involve large amounts 

of paper work, although paper work· is an essential feature. It does mean 

that communication must be conveyed. in a timely and meaningful fashion 

appropriate to each level of responsibility in the organizational elements 

of the system. 

Perhaps here too, as in other parts of the .methodology. of the aerospace 

.activities and research and development, there is application to other 

fields than the one that prompted this development. 
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