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Table B-VI-1

NASA EMPLOYMENT

1958 - 1968

Total

Support
Permanent Contractor

Civil Employee
Service Head Count

October 1958 -------------- ------ - - 7,966 7,867 (1)
June 30, 1959 -------------- 9,235 9,123 (1)
June 30, 1960 -------------- ------------ 10,232 10,085 (1)
June 30, 1961 -------------- ----------- 17,471 16,536 (1)
June 30, 1962 -------------- ------------ 23,686 22,052 (1)
June 30, 1963 - ------------ ---- ------- 29,934 28,385 (1)
June 30, 1964 -------------- ------------ 32,499 31,285 (1)
June 30, 1965 -------------- ------------ 34,049 32,697 (1)
June 30, 1966 -------------- ------------ 35,708 33,538 26,962
June 30, 1967 -------- ------ ------------ 35,860 33,677 29,257
Nov. 1, 1967 -------------- -----—— 34,281 33,507 ‘ 33,768
May 31, 1968 -------------- ------------ 33,202 32,320 31,511

(1)
Data not available
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AT THE UI’ITE HOUSE

"-'£T.r: GEORGE CHRISTIAN /EM 
JAM'S UEBE, DIRECTOR, FAS.

12:43 ? .I-1. EOT

SEPTEMBER 16, 1963

MONDAY

MP.. CHRISTIAN: Mr. I’ebb has been visiting with 
the President this morning and has one news item 
to give you and possibly a brie-: report.

MR. >’£33: Gentlemen, the President askee 
me when I got back from the full week examination 
of our international programs in Europe and attendance 
at the United Nations meeting on the Peaceful 
Uses of Outer Space in Vienna, to give him a report 
and later asked me to give him a rundown on where we 
stood in the program.

I have dona that. I reminded hi: r that more 
than a year ago I had told him that I would be 62 
on the seventh day of October and would have had, 
at that time, spent more than 25 years in the full- 
time service in the government out of the last 40 and 
that I thought we should consider stabilizing the . 
future of the agency and prepare for my retirement.

?7e have done that. Er. Thomas Paine was 
selected by the President si:: months ago to be 
Dcputv Administrator. VTe have a Id cd to Er. Paine 
two other executives of great capability, i*r.  
Whittaker, who care in to head up our industry 
affairs, who was former head of the Federal 
Systems Division of 1’jM; Ur. Beggs, who was formerly 
in charge of the service laboratory and. then 
procurement for Westinghouse.

So we have three experienced executives in 
the age bracket from 40 to 47 and the President and 
I are highly pleased with their capability.

He has asked me to remain on as a consultant 
to Dr. Paine and the agency certainly until the 20th 
of January and I have agreed to put my time on that 
and any other matters that the President wishes 
to ask me to do.

MORE



So T think co Lake this vary short, he has 
azven no permission to retire on the seventh of 
October after nora than a year of preparation for 
this event.

X would like to say for ?.ysclf I *’culd not 
retire if he felt uneasy about t, but ”e loth 
fee- completely confident that we have the strongest 
team in NASA we have ever had.

Q ' i'r • v’^bb, ’./hat will \ cu do afterwards?

M. KEB3: You will remember I r ;rziaily 
retired twice before. But I certainly don1u intend 
to take any full-time job. I have a number of 
quite important interests in the field of education 
and foreign affairs.

As you may know, I have been quite active in 
the Washington International Center, the Herriman 
House Foundation, which receives all the foreign 
sponsored visitors received in -his country. I have 
done a number of things like this and will continue 
much of that.

You may remember that I was Chairman of the 
Municipal Manpower Commission at the time I took 
this job. I expect to examine again, after some rest, 
what the areas of modern technology that we have 
developed in the space program can do to solve some 
of the problems we have in the urban area.

I have a strong feeling that in the space program 
we have developed a combination of work that involves 
the economic, serial and political institutions 
required to join together for success .. That .experience 
can be useful in some of the problems that relate 
to our urban civilization.

So, I am going to put some time in. I don’t 
expect to take any paying job.

Q How long were you in NASA?

NR. T,?EBB: It will be eight years on Valentine’s 
Day, uhe 14th of February of next year. So it is 
just four months short of 3 years.

Q Mr. ?*ebb,  is Dr. Paine going to be your 
successor?

MR. WEBB: Yes, the President asked me to tell 
him and I have just telephoned him from here to tell 
him that the President would name him as the Acting 
Administrator.

MORL
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Q In terms of missions, how do you think 
you leave PASA?

HR. v7f2S: I leave ./ell prepared auz’. with, 
a conservative financial structure to carry out the 
missions the 1 have boon approves. They will go 
forward , we have not .--a-an a ole to do unci or
the rr: 'jj.cux'ej on the budgec iiuo been to fund new missions 
for th 2 197 0 's. So, there is caiiig to be a period 
when t.*cr<3  will ba foo-..r lllynts than would in my 
view have been important to do.

I could se it to you in a very simple way: v*7e 
planned with the President’s leadership in 1961 and 
his recommendations to President Kennedy to develop 
an ability to fly six Saturn 52*  s per year and 6 
Saturn I’s per year.

As we went forward, we expected this launch 
rate to force the preparation of payloads that would 
give us a larger amount of experience and permit us 
then to decide what to do.

Under the reductions in the budget beginning 
in 1964 when the $600 million reduction was made in 
one year,, we have reduced that anticipated flight schedule 
or production schedule, to first four per year of 
each and then two per year of each. bTe have now 
cancelled the production lines on both of these 
boosters.

So/in effect, what we will have to do is 
develop a new base of technology for the next 
generation of boosters. That is number one.

The second thing wo will have boosters in 
storage, since we arc not going to fly them and we 
will be developing payloads for those boosters, but 
instead o3 a driving launch schedule that would 
launch one Saturn a month, you will have a careful 
examination of what you want to take a big booster 
out of storage for and fly it.

In other words, they will be there and can 
be taken out and flown, but the country will have 
to look with great care into what it is it wants 
to do with those boosters that will be in storage.

Q Are you satisfied with the program as 
it stands now? Do you think it is going to meet 
its Apollo deadline and so fortn?

KO RE
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:: <?.:• sat.'.. •; J.c-' with th© yrogr&in.

dual g-.Ij roa-1 • is we arc going w ba iu
a cccci:?. 4 . jia.'.an f w. • so. ;o time uo come• So, X aL- 
cerU.LJ.v ;• \bi::.;,:.c..'. witn th.?.0» X ara satisfied 
with w...at ac Lava Cc<c..c./j.! fa every field and that 
v j have been fly lug th- co sujcossful generations 
Oa*  Suh L A

-q are headed xsc./ for the fourth. On the 
lunar side, we have had var-naned, Ranker, Surveyor, 
and the Lunar Orbiter. Xt is a remarkable thing 
to go through. three gon orations in the first ton 
years or a program.

In tl.a manned program, we have gone from 
Mercury to Oom ini to /.polio. 1

I thiah ;iuw the question is what will the fourth 
generation of spacecraft bo. V7e have a vast amount 
of capability.

As the USJd proceeds to fly and remains in 
the number one position, wa will have the capability 
to start now programs as the need is. clearly indicated. • 
So we do nave the capability. Wo have worked up to a 
work force of 420,000 people. At - the end of this 
fiscal year, we will be down to just over 200,000. So 
we have shown the administrative capability to build 
up and than to reduce without losing pace in the 
program.

0 V?hat is the budget?

MR. WE03: l’ho onpandituros will be slightly over 
$4 billion for this curre it fiscal year. The new 
obligations authority wh .ch starts the things;for-r 
the 1970’s will ba about -3.35 billion. So wo are 
spending cut the money appropriated in the previous 
years and not replenishing the pipelines.

MORE



i'con by 19’* J? L.;o \.>a goi:.:.j /-> <; that?

if.U h-UJ; .C j.. .Lit •/.els be u1l a...' ;:ov;-::cl
months • v.’a have doe.luce . o j.?.ifv. the st. ?.!-?. l’. ’.text;
to the big Saturn ulcer t.-is ..e..c blight pruv_x.au c.’.vj 
flight is successful- ‘that filial will Lt in Oat^her.

ib have decided to -..-si on the thiird flight of 
the. big Saturn - That third flight will u^./.e in December.

After that., wo will have o..a mure major*  test 
which will iriclade all the equipment including the Lunar land: 
module which -•will*  coma i.... say, la io February or souxjtiiue in 
?laxch. ■;■; -

If *hll  of those flights jo well, we will proceed 
to fly off rapidly four or diva :.'<. uurn V r.lights. On any 
one of the.’in/ vc will nova the xul? equipment to go vo tire 
boon, land and uor.-c back, hue one. inor or not we will have 
had enough experience to feel cviii hioat in it is the question 
and I have a hard tire answering i.rat.

I will answer it one other way. Wo did calculate 
that we needed 15 Saturn V's in the program to make sure 
that we would do the Lunar landing.

We have funded eight at the moment. Wo expected, 
as of last January when the President sent up his budget 
to fly all eight of them before 1970. Wowwe can only fly, 
seven, . So the real question is can we make the landing 
by number seVen?

"d-d The next three or four months arc going to tell 
how-well this equipment goes. X think that will give 
you an indication.

y What has taken the urgency , if I may put it
that way, out of the U. S. space program? Is it the need

vhere — Vietnam, the ghettos?

>" WB; I think this is right. I thin^oIM ** 
there‘have been always needs. I think a good many people 

?haya tended to use the space program as a sort of whipping. 
Dqy, if you tent to call it that. People in all kinds of 
fareas of research would say, ' If I just hud some of that 
hisonoy the space program has,*'  and this in a sense has 
’‘produced a slightly different atmosphere than wo had after 
/Sputnik and i.^gorin’s flight. But in essence if it were. 
;not for the .fiscal problems faced by the President and the 
> rrirsetor of'the Budget I would believe that the program .
would have been supported in the Congress and in the country

MORE
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unit on the Vest Coast -- fanla l.arbara, California. Before*  
that he- had run one of their largo laboratories at Schenectady 
and Lynn, Massachusetts.

So ho has had. 19 years. They had selected him 
to move up in the higher echelons and be in the corporate 
offices that would bs responsible for all the affairs of 
GE. He chose to come into the Government to widen out his 
horizons and broaden. So it was his choice. GE, I am sure, 
did not want him to leave.

Q You say it was about six months ago that he 
was made Deputy Administrator?

M. WEBB: Yes.

Q How old is he?

HR. WEBB: Ke was 4G when he was appointed.

Q Mr. Webb, you say we were approaching parity 
about 2-1/2 years ago with the exception of the big boosters 
and payloads. Where do we stand now with your departure?

MR. WEBB: We are not conducting the program at 
a level that will bring parity.

Q Have we fallen dangerously behind their 
progress?

MR. WEBB: I am not going to use an adjective 
like that. What I said is that under the President’s 
leadership facing all the problens we have funded the flights 
in a conservative way that were required to meet our 
commitments, the flights we have committed ourselves to, 
and that this will give us experience, Saturn V and Apollo 
experience, out to the Moon. It will give us up to 6,000 
hours of flight experience.

This gives a capability to do what we have to do 
in the future. Any danger to the United States that would 
come from the Russian program would be visible in time to use 
this capability to start out. But they are going to have 
the reality and the image of being out in front for a number 
of years to come. How dangerous that is you will have to 
judge yourself.

Q You seem to be saying they have topped the 
Saturn V which they haven’t? .

MR. WEBB; I have been testifying for three years 
in the Congress that they were building a booster bigger 
than the Saturn V and they will be flying it soon.

Q I would like to clarify one point. Your 
decision is entirely on the grounds of length of service. 
It doesn’t reflect any dissatisfaction with the Administration?

t
MR. WEBB; Nonewhatever. The President and I 

discussed this more than a year ago. We examined the factors 

MORE
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of it in writing and Die effort we have made is to create 
an agency that coo I cl operate without mo.

I arc vc- anxious ' that co no January 20 and then 
July 1, 1969, which is the beginning of a fiscal year, the 
agency will be in the strongest possible position.

I- believe and the President will have to speak for 
himself that to go through a period of operation with my 
being available for advice but not making the decisions 
will leave them in the strongest possible position for 
January 20.

Then they will have to go through what the new 
President does with Prosider*  Johnson*s*budget  on space and 
then you will enter the fiscal year.

So everything he ard X have looked at has been how 
to leave the agency in the strongest position to do its 
work in a non-political way.

THE PRESS: Thank you.

EMD (AT l;05 JP.M. EOT)
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INTRODUCTION

On March 5, 1958, Praaldont Eisenhower recommended tbnt the 

"leadership of the civil space effort he lodged in a strengthened

and redesignated National Advisory Committee for Aeronautics (NACA),“ 

and that legislation be enacted “to give NACA the authority and 

flexibility" to carry out "an aggressive space program /that/ will 

produce important civilian gains in general scientific knowledge«. 

Just a month before this recommendation, the Senate had created the 

Special Committee on Space and Astronautics with the Majority Leader, 

Senator Lyndon Bo Johnson, designated Chairman*  The House of Repre­

sentatives formed a select committee on Astronautics and Space 

Exploration on March 5, and it designated Congressman John W® McCormack, 

its Majority Leader, as Chairman®

These actions within the period of one month by the Republican 

President and by the Democratic^controlled Congress were signals of 

the national resolve that was subsequently expressed in the legislation 

which states "that it is the policy of the United States that activities 

in space should be devoted to peaceful purposes for the benefit of all 

mankind®"

This legislation--’the National Aeronautics and Space Act of 1958"°-- 

saarked the beginning of a long series of decisions that have had great 

national and international significance during the intervening ten years 



It was’and is today the keystone legislation that provided the framework 

for our U«SC Epcce program®

The legislation provides for a single organization responsible 

for all civilian space? activities. As recommended by the Preside at, 

the U.S. space program was structured around the National Advisory 

Committee for Aeronautics (NACA), which comprised approximately 8,000 

employees in its Washington Headquarters offices, three aeronautical 

research laboratories«»Langley, Lewis, and Amos~-locatcd respectively 

in Virginia, Ohio, and California, and an experimental flight test 

station in the California desert. The Vanguard Satellite Project team, 

which had been part of the Naval Research Laboratory, was transferred 

immediately to the newly formed National Aeronautics and Space Adminis­

tration (NASA) in 1958® The Jet Propulsion Laboratory, operated for the 

Army by the California Institute of Technology, was transferred to NASA 

in 1959, and in 1960, the research and development laboratories of the 

Army’s Redstone Arsenal became part of NASA and was subsequently named 

the Marshall Space Flight Center®

This was the nucleus from which grew a team of over four hundred 

thousand government, industry and university specialists participating 

in continuing aeronautical research and new space activities. Thia 

peak level occurred in 1966, and has since been reduced to about three 

hundred thousand.

The policy, program and administrative decisions that were made 

during the succeeding ten years and the means evolved to translate 



decisions into reality are the subjects of thio paper# The steps that 

wore taken to evolve from an amalgamation of aeronautical research and 

raiacilo research and development organizations into a cohesive team io 

a chronology worthy of study by those concerned with future now ventures.

POLICY AND PROGRAM DECISIONS, 1958 to 1961

Within the broad goals set by the Space Act, specific program and 

project undertakings are decided by NASA and the executive and legislative 

bodies of our government. I will briefly discuss some of these specific 

projects and then discuss the organizational approaches and management 

techniques that were evolved to plan, coordinate, direct, control and 

evaluate the work that was required to achieve these goals.

The NACA organization had been increasingly involved in the study 

of space during the year prior to the creation of NASA, but the first 

flight projects were brought under NASA auspices via transfer from other 

government organizations. The first was Project Vanguard, America's 

earth satellite activity conceived as a portion of the International 

Geophysical Year, and initiated by the Naval Research Laboratory. NASA 

also assumed the direction of lunar probe and earth satellite projects 

previously under the auspices of the Arrey and Air Force. Several rocket 

engine projects were also transferred to NASA during this initial period, 

including the study of an engine, five of which today provide 7% million 

pounds of thrust during the Saturn V first stage burning.



In the summer o£ 1953, when space legislation was under review 

in the Congress, a study team was formed at the Langley Aeronautical 

Laboratory of the NACA to explore the possibilities of the development 

and operation of manned space vehicles*.  By the time NASA wan estab­

lished, this team had developed plans to launch a one-man capsule Into 

orbit*  These plans were approved by NASA * s first Administrator, 

Dr*  To Keith Glennan, On October 7, 1953*  In the years immediately 

following, Mercury dominated public interest in space and served as a 

focus for manned space flight growth into follow-on activity.

Between 1953 and 1961, the NASA space program continued to grow 

and diversify. A variety of small geophysical and atmospheric research 

satellite projects were.added to the program. The Tiros meteorological 

satellite was launched, and the de ;ign of a larger Nimbus satellite was 

commenced*  Observatory satellites were initiated to provide opportun­

ities for many scientists to place their instruments for geophysical 

experiments, and solar and celestial astronomy on "spacefaring buses"*  

The lunar probes were phased out and lunar exploration was centered on 

Ranger for photography, and Surveyor for soft-landed experiments.

By the end of 1960, the first of a series of decisions had been 

made regarding space communications research projects*  The 100-foot 
* 

diameter inflated sphere, ECHO, had been orbited and demonstrated 

passive, space communications capabilities, and the Administrator 

announced that NASA would launch---at cost—active communications 

satellites developed commercially,
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A national program of space launch vehicles was needed for these 

approved projects and to satisfy anticipated needs*  It was decided in 

1959 that NASA would undertake the development of Scout, an all-solid 

propollant launch vehicle for small satellites, the Intermediate r.iae 

Thor Delta and the Atlas Centaur with liquid hydrogen as fuel in the 

second stage*  The Department of Defense agreed to develop the Thor 

Agena, Atlas Agena, and Saturn launch vehicles*  The Saturn, with its 

eight engines in the first stage, was a project to test the efficiency 

of clustering propulsion systems and to provide a capability for 20- to 

30,000-pound payloads if clustering proved successful*  This project 

was the responsibility of the development laboratories at the Army’s 

Redstone Arsenal, and became a NASA responsibility when these laboratories 

were transferred to NASA in I960*

From these beginnings, a diversified program of manned and 

automated spacecraft operations in the fields of geophysics, lunar 

science, solar and celestial astronomy, meteorology, and space 

communications was evolved through mission failures and successes, 

through periods of criticism and dissent, and periods of full support 

and acclamation*  However, the policy.and broad goals established for 

2 balanced space program provided the basis for sustained momentum on 

all fronts*

PROGRAM- PLAINING: MANNED LUNAR LANDING

When President Kennedy assumed office in January 1951, there were 

still decisions to be inado that would have a major impact on the
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resources required for space exploration*  These decisions covered many 

fields, including communications and planetary exploration, but manned 

space flight missions beyond Mercury and the related development of 

large launch vehicle capability clearly had the greatest effect on the 

budget*  All of these missions were reviewed from the standpoint of 

scientific and technical returns, economic growth, national purpose, 

and international implications.

During 1959 and 1960, government and industry teams had been 

conducting extensive studies of manned flights out to distances of 

250,000 miles from earth. These- studies included circumlunar missions 

and long duratic i earth orbital missions for a crew of three astronauts 

From these studies, it became obvious that even using rendezvous and 

docking techniques much larger launch vehicles would ba required for 

manned space explorations beyond the limited capability of Mercury. 

During the winter of 1961, the commitment of the United States to 

extensive space exploration was debated within the Administration, with 

the Congress, and in public forums. Discussion of the issues took place 

at the Presidential level and in the Space Council under the Chairman­

ship of Vice President Johnson. In May of 1961, President Kennedy 

delivered a special State, of the Union Message in which he recommended 

an accelerated space effort. In this address he stated, “Now is the 

time to take longer strides." He recommended that the nation ’’commit 

itself to achieving the goal, before this decade is out, of landing a 

man on the moon and returning him safely to earth* ”



As the discussions and debate within the new Administration 

pro<. icdcd during the first months of 1961, the depth of the manned 

lunar studies was intensified. By May, over 10,000 separate work 

packages were identified. Each item of work was specified in terms 

of its objectives, its manpower requirement, its time schedule, and its 

relationships to other work packages. In many cases the work could be 

conducted in parallel; however, many other tasks had to be arranged 

in serial order. These definable tasks and work packages were pro­

grammed in terms of schedules and resources on a digital computer in 

order to determine the criticality of each task to the achievement of 

the overall objective*.

Figure 1 indicates the typical buildup of manpower for such an 

undertaking. The lunar landing program started with the mission 

studies that were commenced in 1959. During the planning phase 

important decisions were reached. Direct ascent to the moon was 

compared with missions involving earth orbit rendezvous and lunar 

orbit rendezvous, and the lunar rendezvous mode was selected. Launch 

vehicle requirements were established and sites were chosen, some old 

and some new, for the major government operations. The complete 

program had to be planned and analyzed, including site selection and 

construction of major new facilities for hardware fabrication, test, 

assembly and launching; construction of a new worldwide tracking net­

work and flight operations center; ths selection and building of 
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industry teams; and the selection and training of the operations teams, 

including the astronauts who would fly the missions*  Prior to the first 

manned launching many development flight tests of the launch vehicle 

and spacecraft must take place to obtain performance data, correct 

malfunctions that may occur, and to provide operational experience for 

the ground crews. By the time the first operational flights occur, the 

equipment should be developed and validated, and as a consequence, the ‘ 

manpower levels are substantially reduced*  The first Apollo operational 

flight 1g planned for 1963 and will provide earth orbital experience 

using the Saturn I*  The. second flight, planned for 1968 or early 1969, 

will use the Saturn V*  The larger launch vehicle will place the 

complete Apollo spacecraft into a highly elliptical orbit that will 

permit simulation of many of the lunar maneuvers*  From these and 

follow-on missions, data will be retrieved and evaluated that will 

provide the necessary background and experience for the lunar landing 

mission*

As I indicated, the mission plan finally accepted was the lunar 

orbit rendezvous which is shown schematically in Figure 2. Payload 

savings using this mode were so great that a single Saturn V, placing 

. 50,000 pounds into earth orbit, could perform the mission*  For the 

lunar mission using earth orbit rendezvous, two Saturn V’s are required 

and for direct ascent to the lunar landing, a launch vehicle with twice 

the capability of Saturn V was needed. Figure 2 shows that in the 

lunar orbit rendezvous-type mission the spacecraft travels first in 
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earth orbit. Following the completion of one orbit, the third ntage 

of the Saturn V is re-ignited and the spacecraft is inserted on a 

trajectory to the moon with a transit time of about three days- Near 

thomoon the spacecraft propulsion module braken the spacecraft into 

lunar orbit, whereupon two astronauts enter the lunar module, descend 

and land on the lunar surface. The third astronaut remains in lunar 

orbit in the spacecraft command module attached to the propulsion module. 

After exploration on the lunar surface, the two astronauts use the 

lunar module for lift-off and rendezvous with the spacecraft module 

still in orbit about the moon. After rendezvous, docking and transfer 

to the command module, the astronauts discard the lunar module and 

again use the propulsion module to insert the spacecraft on a return 

trajectory. Three days later, after jettisoning the propulsion module, 

the spacecraft reenters the atmosphere and lands on the ocean, using 

parachutes to brake the final descent.

Since the command and propulsion modules are kept in lunar orbit, 

this mode permits a major reduction in propulsive energy. Another 

advantage of this mode is the resulting maneuverability of the lunar 

module which can be designed uniquely for operation in the lunar 

environment and for landing on the lunar surface. It is clear that 

rendezvous and docking with the command module after lift-off from 

the moon is critical, and that considerable experience in this typo of 

operation is required in earth orbit before the Apollo spacecraft can 

be committed to a manned lunar landing. This requirement was the
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genesis of the two-man Gemini spacecraft program initiated in late 

1951® Gemini rounded out the major manned flight activities planned 

for the lunar landing program®

Figure? 3 chows how this integrated pattern of activities han 

fitted together to date. The Mercury program proved man*a  ability to 

survive and fly the spacecraft, and to perform some minimal tasks in 

space in its four manned orbital flights® The Gemini program clearly 

demonstrated the ability of trained pilots to function in space for 

fourteen days, to rendezvous and dock in space efficiently, and further 

demonstrated some abilities and limitations in extra-vehicular activity. 

Vehicle and spac xraft tests in the Apollo program to cite have 

qualified all the systems of the lunar mission for manned flight. The 

unmanned exploration of the moon has mapped over 907. of the total lunar 

surface, has provided a well-defined ’’road map” for the Apollo astro­

nauts to follow, has demonstrated the feasibility of soft landing on 

the surface, and has chemically analyzed and manipulated the lunar soil. 

The ground facilities, including the complex of ground, air, and sea 

stations for global tracking and data acquisition, have been developed 

and today stand ready for the lunar landing®

Let me now return to the facilities questions that loomed so 

critically in 1961 and 1962® We gave high priority to a review of all 

possible launch sites® Two major facilities were in existence*-one  on 

the West Coast in California for polar launches, and the other at 

Cape Kennedy (then Cape Canaveral), for more nearly equatorial lauches. 
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The West Coast vac not suitable for the Apollo type missions which 

re ’uire near equatorial orbital flight prior to injection on 

trajectories to the moon, and Cape Kennedy was already crowded end 

had no space for additional major launch facilities*  >A team accom­

plished in launch facilities and launch operations was formed in the 

spring of 1961 under the leadership of General L*  Io Davis, Commander 

of the Eastern Test Range, and Dr*  Kurt Debus, Director of NASA Launch 

Operations*  This team reviewed possible sites such as Hawaii, New 

Mexico, Texas, and Georgia, and concluded that from the standpoint of 

both time and cost, the existing Cape Kennedy operation should be 

expanded and land should be acquired on Merritt Island in Cocoa Beach, 

Florida, adjacent to Cape Kennedy, In this way, the existing downrange 

tracking and data acquisition facilities could be utilized*  Consequc tly, 

in the summer of 1961, NASA requested authorization of the Congress to 

acquire 75,000 acres of additional land on Merritt Island. -

Initially, all facility plans had £o consider the options of the 

three mission modes just discussed, and the widely varying flight 

hardware that would be involved in each*.  With the Lunar Orbit rendez­

vous decisions, the launch facilities for the Saturn V moved forward 

rapidly. Previous problems and limitations encountered at the seashore 

launch site prompted us to depart from the practice of erecting the 

vehicles and performing checkout on the open launch stand. To avoid 

the salt, sand and high humidity of the launch stand, we decided to 

construct the Vehicle Assembly Building (Figure 4), in which to erect 
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and chock out the launch vehicle and spacecraft# This building solved 

the environmental problems, but presented a new one^-transportation’of 

the fully assembled 365«foot tall vehicle over the three miles that 

separates the assembly building from the launch stand#

A variety of schemes were investigated for a transporter, including 

rail and barge# Experience gained in the open-pit coal mines in our 

country led us finally to undertake the development of a tracked 

vehicle transporter on a roadway. Figure 4 shows the Saturn V on the 

transporter enroute to the launch pad. The Vehicle Assembly Building 

is in the background, and the Launch Control Center.is the lower 

structure on the left. The transporter carries the fully assembled 

vehicle and its umbilical tower and computerized automatic checkout 

equipment to the launch pad, hydraulically lowers it there into launch 

position, and returns to the safety of the area of the Assembly building 

where you can note in the figure another transporter awaiting use6 In 

this fashion the flight hardware and all the associated equipment used 

during the checkout in the assembly building remain on the launch pad 

ex ctly as tested. Only the communications and digital data lines 

between the umbilical tower and the launch control center are changed 

following transport of the vehicle to the launch pad. The effectiveness 

of this departure from previous methods appears from the first tests 

of the Saturn V to have more than justified the efforts and risks 

involved in undertaking its development.

The size of the Saturn vehicle stages created the need for 

additional special facility and transportation considerations.
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Transportation of a 33-foot diameter,, 138-foot long first stage by land 

or air routes' is clearly Impractical,, Even the shorter but equal 

diameter second stage was precluded from such modes of transportation 

to the launch cite*  We considered final assembly r>t the launch cite, 

but did not want to crowd this area unnecessarily*  Wc investigated 

water transportation with the Uo S» Navy and found available barges 

and ocean-going vessels that permit roll-on and roll-off of the launch 

vehicle stages*  In order to minimize transit time, we located as much 

as possible of the fabrication and testing on the Gulf Coast.

The next figure (Figure 5) indicates how the Saturn vehicle 

complex of geographically dispersed contractor and government facilities 

were tied together with these ocean-going ships and barges. The 

Marshall Space Flight Center in Huntsville, Alabama is responsible for 

the development of the Saturn IB and the Saturn. V« . At the Marshall 

Center, government engineers, scientists and managers direct the planning 

and development of the Saturn vehicles.

Barges can transport Saturn stages from the Marshall Center to 

the Gulf of Mexico using the Tennessee, Ohio and Mississippi Rivers. 

Developmental fabrication and testing takes place at the Marshall 

Center, but contractor effort is located at the Michoud Plant, New 

Orleans, Louisiana, for fabrication of the first stages of the Saturn I 

and the Saturn V, and at Seal Beach, California, for the fabrication of 

the second stage of the Saturn V. The location of these plants as well 

as the location of the Mississippi Test Facility§ where the first two 

stages of the Saturn V are statically fired, are shown in Figure 5.
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Figure 6 is an aerial view of the Marshall Space Flight Center 

that shows the laboratories and administrative space in the distance§ 

and the special development test facilities in the foreground*  The 

specialized facilities include engine and stage static firing stands 

and dynamic tost stands for determining the structural properties of 

the entire Apollo Saturn vehicle.

The Michoud Plant was an existing government-owned manufacturing 

facility, suitable for assembly of the Saturn first stages*  Father 

than build new facilities, we requested our two Saturn first-stage 

contractors to utilize this plant, which is shown in Figure 7. This 

plant covers ov r 40 acres and has a 40-foot overhead clearance 

throughout. A high bay area was added to permit checkout of the first 

stage of the Saturn V in a vertical position.

A remote area was needed for static testing due to the hazardous 

operations and the noise of the engine firings*  The Army Corps of 

Engineers, who acted as NASA’s agent on all major facility construction, 

was given the assignment of locating a suitable area. Much of the land 

along the Gulf is swampy and not suitable for heavy construction; 

however, we were fortunate that land was located in Mississippi on 

higher ground more suitable for construction. This location, shown in 

Figure 8, is only 50 miles from the Michoud Plant and can be reached by 

water, using the.Pearl River that was dredged for this purpose. The 

waterway is used not only to bring in the stages, but to bring in the 

fuel and oxidizer. Following satisfactory test firing of the stages,
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they are prepared for shipment and arc transported by water to the 

Ke nedy Space Center in florida for launch operations.

The upper stages of the Saturn' I and Saturn V vehicles arc 

produced in facilities on the West Coast. The 33-foot diameter second 

stage of the Saturn V is shipped from California to Mississippi for test 

and then on to Florida for launch, as already discussed. The Saturn I 

second stage and the Saturn V third stage are similar and arc manu­

factured at Huntington Beach and statically tested in Sacramento. 

These stages are 22 feet in diameter and are flown directly to the 

Kennedy Space Center in a specially modified aircraft eloquently 

named "The Pregnant Guppy."

The facilities complex that I have described provides the prime 

resources for the launch vehicle development, test, and launch 

operation. Additional facilities are required for spacecraft develop­

ment and space operations. The manned spacecraft team responsible for 

Mercury was originally formed at Langley, Virginia. This group of 

about one thousand technical and administrative people were heavily 

loaded in pursuit of Mercury and consequently had to be extensively 

augmented for Apollo and Gemini. It was decided that this team should 

also be located on the Gulf Coast, and an ideal location was found for 

this activity at Houston, Texas. The group was located in Houston, 

first in -ented space, and finally,in 1963, was moved into specially 

constructed facilities known as the Manned Spacecraft Center. Thio 

new center, shoT,/n in Figure 9, houses the offices, laboratories, 
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special test facilities and training facilities, as well as the 

operations center for all NASA manned space flights-

This facilities build«up was required early in the manned flight 

program in order to achieve the schedule »r established during the 

program planning phase- It was decided that rather than attempt to 

build a new NASA team to direct and manage the construction program, 

we would make use of the existing capability of the Array Corps of 

Engineers as our construction agents- This policy decision accelerated 

the accomplishment of our facilities goals and avoided the necessity of 

establishing our own facilities, construction organization at a time 

when we needed to focus on the development of our flight program and 

organizing for that effort..

ORGANIZING FOR 1JE LUNAR MISSION

The organization for the lunar mission must be understood in the 

context of the total NASA organization, as all elements within NASA 

have had a role in the Apollo activities. However, as will be seen 

rom this discussion, certain elements within NASA have been working 

exclusively on Apollo, whereas other elements have bad responsibility 

\ot only to support Apollo, but to conduct other major scientific and 

uechnical developments.

Figure 10 shows the NASA organization structure in the fall of 

1963. External staff functions reported directly to the Administrator. 

The internal operations, including industrial activity, reported to a 

general manager, called the Associate Administrator. The technical
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program had four major1 elements, indicated on the chart, the Manned 

Space Flight Program, the Space Science and Applications, Advanced 

Research and Technology, and Tracking and Data Acquisition Programs« (

Each program office had cognizance ever a.portion of NASA’s program 

for detailed direction and for institutional management of the field [ 

centers in which the technical activity was conducted, and in which 

contractor direction and management was vested. I have already 

referred to the Manned Space Flight Center and installations. The 

Launch Operations Center, shown in this figure, was renamed the 

Kennedy Space Center, in memory of President Kennedy soon after his 

death.

Space Science and Applications includes responsibility for 

defining all scientific objectives in space, whether manned or 

unmanned, as well as the application of this knowledge and technology 

to operational systems, i.e., for meteorology and communications. This 

program office also includes responsibility for development and operation 

of all unmanned probes and satellites. The Goddard Space Flight Center 

that grew from the .original nucleus of Naval Research Laboratory 

personnel is charged with most astronomical and geophysical missions, 

while the Jet Propulsion Laboratory is involved primarily with lunar 

and planetary missions.

The Advanced Research and Technology Office is working on advanced 

techniques for aeronautics and space exploration, Its centers include 

the four original NACA laboratories and, since 1954, a fifth center has 

•been added for.electronic research.



The Tracking and Data Acquisition Office directs the construction 

and operation of tracking stations and communications networks sup­

porting all major flight projects, including the manned flights*  The 

Tracking-and Data Acquisition Office was separately, established so 

that multi-purpose stations and networks would be developed and 

operated to meet the needs of a variety of missions without undue 

duplication of effort.

The Associate Administrator, as general manager, had cognizance 

over all program activities and was required to approve program plans 

and allocation of resources against those plans. Maintaining a balance 

among the diver. 2 programs of automated scientific and applications 

spacecraft, aeronautics, advanced research, and manned space flight 

was a primary responsibility of the Associate Administrator.

Not shown on this chart are the numerous industrial firms and 

universities which perform the largest portion of design and develop­

ment of the space hardware. When the U.S. space program reached its 

peak in 1966, over 380,000 men and women in industry and universities 

were working on the program, and over 907. of NASA funds were expended 

to support their activities. NASA’s policy is to utilize industry for 

production wherever possible, but also to maintain a full government 

competence in all technical and administrative phases to effectively 

oversee the expenditure of public funds. Industry is a responsible 

partner in the U.S. space endeavor; and befitting such an arrangement, 

a fair fee for responsible work is paid. We believe that profit is a 
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strong motivation which penetrates an industrial organization end

< really increases the corporate management awareness of plant 

activities, and in the long run greatly enhances the probability 

for success. Adequate profit potential, coupled with close monitoring 

of industry activities by highly competent government personnel, has 

proven to be a most effective approach to the large and diverse 

undertaking of the space program.

In the matter of industrial procurement, our procedures Involve 

participation by all levels of the organization. The next chart, 

Figure 11 illustrates the steps required to place a firm under contract 

for development, test and operation of a major element of a project. 

Initiation of the plan for procurement action is the responsibility of 

the project manager in the center. This plan is reviewed at various 

levels in the center and in Headquarters and is approved by senior 

Headquarters officials. The Procurement Plan is an extensive and 

detailed document describing the objectives of the procurement in 

terms of the technical requirements and the schedules for delivery 

and launching. The Procurement Plan also outlines the methods for 

contracting, the administrative procedures to be followed, and the 

type of contract envisioned. On the basis of this plan, a Request 

for Proposal is prepared in the center and is approved by the Head­

quarters staff. The Request for Proposal is released to industry, 

usually followed by a bidders*  briefing, at which time the request is 

discussed with all interested contractors and all questions are 
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answered publicly*  This public airing of the Request for Proposal 

and all questions and answers assures that equal information is 

available to all contractors.

Prior to the receipt of the proposals from industry, a Source 

Evaluation Board is established which is composed of personnel from 

Headquarters and field centers. Both administrative and technical 

personnel are appointed to the Board, Prior to receipt of the 

proposals, the Board formally outlines the methods which they will 

use to review and evaluate the proposals, A formal scoring system is 

then established by which the Board will present its evaluation to 

the Administrator, The Source Evaluation Board presents its findings 

to the Administrator, who makes the final decision after consultations 

with the key members of the organization. On the basis of his selection 

the field center then negotiates the contract, and it is finally 

approved by the Headquarters-functional staff*

Turning now to the organization of the Manned Space Flight 

program, and Apollo in particular, we find that the Associate 

Ad iinistrator for Manned Space Flight has a staff in Washington 

responsible for program management and for various centralized staff 

fractions. Within each of the program areas of manned flight, 

in .luding Gemini, Apollo, and Apollo Applications, there is a 

designated Director and supporting staff in Headquarters with imple­

menting organizations primarily in the three field centers at 

Houston, Huntsville, and Cocoa Beach,
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Figure 12 illustrates the organizational structure for the 

Apollo program. The Apollo Program Director has responsibility and 

authority for overall planning, systems engineering, scheduling, 

budget and cost control, and performance evaluation ncccnoary to 

ensure the achievement of all program objectives. Within the Apollo 

Program Office in Headquarters are five sub-offices, as indicated on 

the chart—Program Control, Systems Engineering, Test, Reliability and 

Quality Assurance, and Flight Operations. These functions arc 

duplicated in parallel project offices at each of the field centers 

in order to provide timely information to the Headquarters program 

office, and to implement decisions made by the program office. Each 

center project office has a Project Manager whose responsibility and 

authority over his project, or portion of the program, is similar to 

that of the overall Headquarters Program Manager, but restricted to 

his own center activity. At the Manned Spacecraft Center in Houston, 

the management team has responsibility for the Apollo spacecraft--the 

command module, the propulsion module, and the lunar module. The 

Marshall Space Flight Center in Huntsville has responsibility for the 

Saturn launch vehicles, and the Kennedy Space Center in Cocoa Beach 

has responsibility for launch operations.

Each of these centers is responsible for the solicitation, 

negotiation, and management of the industrial contracts in support 

of that portion of the Apollo Program specified above. In addition 

to the direct project office responsibilities, these centers provide 
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broad cupport to Apollo in such fields as astronaut training, 

scientific experiment development, and special testing*

MANAGEMENT PROCEDURE

By January of 1961, the formal management procedures had been 

instituted for three classes of activities. These procedures 

established a Project Planning and Implementation System to control 

program content, a system of Financial Operating Plans to control 

funds, and a Program Management System of systematic progress and 

problem reporting. Over the years, the names for -these systems have 

been changed; refinements and additions have been made; and the formats 

used have changed, but enduring is the need for such systems to plan 

and control resource budgets; to wisely apply resources against specific 

objectives; and to systematically review progress toward these objec­

tives and make decisions regarding needed schedule adjustments in light 

of the resources and objectives» Thus, management strives always to 

maintain a balance between performance, cost and time, as shown by the 

three-way balance in Figure 13.

This management process is a continuous one with annual budget 

cycles and more frequent review cycles. In NASA, as in any broad- 

gauged research and development organization, most of the projects are 

conceived in the minds of scientific and technical personnel in the 

field. In this context. I'm referring to NASA centers, other govern­

ment centers, individual concerns, and universities. Based on their 



23

1 lean, the NASA center personnel must prepare an implementation plah 

and obtain approval of the plan before resources can be applied. As 

a consequence, for each new project a formal Project Approval Document 

is prepared and signed by general management which specifies the 

project name, the specific objectives, the overall technical plan, 

major items to be procured, management responsibilities, schedules, 

resource requirements, reporting procedures, and other pertinent 

information which serves as a contract between general management and the 

Program Director,, As each phase of the project is completed, necessary 

revisions to the Project Approval Document are presented to general 

management. Only with general management approval is authorisation 

provided for the next phase of the project.

The importance of phased project implementation and close control 

of schedules is obvious from Figure 14. At the beginning of the project 

relatively few people are required, as shown by the typical manpower 

buildup similar to Figure 1. Each phase, however, refines the ability 

to understand the full ramifications of the project, and therefore the 

estimates of resource requirements to complete the effort can be 

refined and improved. The dashed curve represents the manpower 

requirements estimated during the planning phase. In actuality, the 

first operational launching is often delayed and as a consequence the 

manpower requirements are greater. Manpower on the project, in-house 

and in the contractor*6  plant, cannot be indiscriminately turned on
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and off; and it is manpower that represents all but the smallest 

fraction of project costs*,  Consequently, when delays occur for 

whatever reason not only the manpower but the total cost of the 
t.

project is increased.

In the Apollo program, there are five critical checkpoints for 

each of the major elementsc At each checkpoint a formal board is . . 

constituted to assure that the specific objectives and prescribed 

quality of work has been achieved. Figure 15 shows the relationship 

between these checkpoints and the phasp of program activities. On the 

basis of definition studies and technical feasibility experiments 

conducted during the planning phase, the basic, design approach is 

approved for major elements as part of the preliminary.design review. 

Following detailed engineering desig.x, a crit:leal review is held and 

specifications and drawings are then approved for manufacture. The 

purpose of the first article configuration inspection is to assure 

that the articles are built according to the approved design following 

tooling and manufacture. Tests of all hardware arc conducted' under 

conditions duplicating as nearly as possible the environment of launch, 

orbital flight, and/or re-entry. The tests include the static firing 

already discussed, vibration tests, and thermal vacuum tests, as well 

as complete system tests using flight hardware. This permits a design 

certification review to insure that all flight and ground systems are 

qualified for flight*  The flight readiness test is conducted at the 

Kennedy Space Center with ell equipment prepared and programmed for
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the flight filssiun*  In this te^t the countdown procedures arc

'•?of 

the time of ijfomJ’Wcd launch*.  Based on •fhlc c

flight readih<9> review is held jqsf ircior to /iu\nch to determine 

whether all and ground systems are rd^Jy -'for the mission.

To anyone involved in research and d opment, it is obvious;

but it must be emphasised that schedules are not fixed quantities 

but must be reviewed and altered frequently as the program progresses© 

As already stated, this review process in NASA is a monthly routine. 

The monthly status reviews focus the attention of the NASA general 

management and the key program executives on decisions affecting the 

balance between performance, cost and schedules of all major projects© 

The next several figures will illustrate the types of schedule charts 

used in such reviews of the Gemini program which is now completed.

The Gemini launch schedule for the years 1962 through 1966 is 

shown in Figure 16. The expected or approved dates are shown 

vertically, and the reporting dates are shown horizontally. Ideally, 
2 -

the approved dates do not change, and the twelve curves, one for each 

of the twelve Gemini launchings, would be horizontal lines intersecting 

the 45 degree solid line shoxzn on the trend chart at the time of launch© 

The original plan for Gemini shows the expected completion date for all 

twelve launches was dune 1965. Detailed definition of all tasks and 

work packages took place during 1962 and the winter of 1963. These 

tasks were incorporated in contracts with the prime and subcontractors 

py/A.fenup to

ottyyrj

followed, inc$ lUb); J the fueling armix
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along with cost and schedule# During 1962, technical features were 

added to Gemini, such as fuel cells, which were not originally con- 

oldercd part of the program plan® Baaed on the definitized program 

approved in tho winter of 1963, it can ba seen that the firot nine 

Gemini launchings were still further delayed; but the.final three not 

only held their 1963 schedule, but were launched ahead of the orginal 

schedule. It should be noted that since the last three Gemini’s were 

ahead of schedule, a cost savings accrued, permitting transfer of 

funds to the Apollo program® Much credit is due the program, project, 

and contractor teams for this achievement#

If schedules are to be maintained, each organization''.! element, 

be it a Headquarters activity, field center group, or a contractor 

team, must know specifically their accountability. Consequently, 

compatible, consistent schedules must be available for all levels in 

the organization. Figure 17 shows the so-called Level I Gemini flight 

schedule as it was reviewed December 10, 1965. The flight of Gemini VI 

was replanned and the schedule changes approved following the failure 

to place the Agena target vehicle into orbit for Gemini VI. As a 

result of the review of the status of Gemini VI launch .vehicle and 

spacecraft, a decision was made to remove Gemini VI (rendezvous- 

equipped spacecraft) from the launch pad and replace it with the 

Gemini VII spacecraft equipped for a 14-day mission. ; This was done 

with the expectation that Gemini VI could be returned to the pad. and 

launched within 10 days following the launch of Gemini VII, thereby
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in lieu of waiting fox' a replacement Agena vehicle^ The chart dated 

December 10, 1965, indicates that Gemini VII was launched on December 4, 

1965, and the Gemini VI was scheduled to be launched on December 12, 1965. 

The Level I chart was in turn supported by Level II charts fox' each of 

the Gemini missions. Figure 18 is the detailed schedule for the launch 

operation portion of Gemini VI. This chart shows the dates for all 

significant events needed to turn the launch stand around and prepare 

for the launch of the Gemini VI-mission following the launching of 

Gemini VII. On December 5th, the launch vehicle was to be erected and 

the spacecraft mechanically mated. Electrical mating was planned for 

completion on December 7th, with final systems test on December 8th, 

and simulated flight completed on December' 9th. The pre-count was _-hen

commenced on December 10th. Behind this plan for the launch operations 

must be detailed schedules for all daily activities*

This next level, Level III, shown in Figure 19, is schedule 

information fox' contractors and test conductor personnel. In this 

example, the work to be accomplished is shown only for December 7th*  

It can be seen that the electrical mate of the spacecraft with the ‘ 

launch vehicle and the ground complex.is to be completed soon after 

midnight, and that the steps are to be taken immediately in preparation 

for the final systems test that will occur the following day.

This launch operations plan was followed almost precisely up to 

and including engine ignition on December' 12 th 0 However, the first 



stage engines were automatically shut down prior to release or the 

launch vehicle hold down arras. The malfunction was diagnosed, the 

countdown was recycled and Gemini VI was still launched in time for 

a rendezvous mission with Gemini VII before the end of Its fourteen**  

day mission.

It is obvious from the foregoing example that flight schedules 

are dynamic. Each' level of management must key its activities to the 

flight schedule and develop detailed schedules consistent with the 

management of its particular portion of the project.

The impact of schedule changes can be far-reaching and many 

factors of a technical, operational, administrative,-and legal nature 

have to be considered in the decision-making process.

At each level the manager that makes the schedule decision should 

have a range of alternatives available from which to choose and 

innovate, and he should Involve the managers most knowledgeable in 

the program details in the decision-making process.

Once a decision is made to change a flight schedule, the' same 

channels that provided inputs for the decision must be used to communi 

cate the decision. This is most important and must be formalized to 

c isure that the many organizational tiers supporting the schedules in 

the field center, the contractor plants, and the worldwide tr 

network are quickly revised in consonance with the overall schedule' 

decision. Such detailed schedule revision is necessary, of course, 
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to assure that manpower and funds re not applied to provide service 

or equipment before ouch is needed or can be used. On occasion, 

increased effort on certain components of the program can hold n 

faltering schedule, or evsn advance a launch did:-o^ Onc.« a tiahodule 

is slipped, it is rare that substantial time is regained, Gemini, 

however, did illustrate the possibility of recovering schedule slips. 

Without frequent in-depth program reviews by all concerned, opportunities 

to compress schedules will be missed, and needs for schedule adjustments 

will frequently go unvoiced and promote inefficient and uncoordinated 

progress throughout the program.

PROGRAM FLEXIBILITY AND PUBLIC RESPONSIBILITY

It should be noted that in the United States- the President and 

the Congress have a major role in forming the overall policy, accepting 

or rejecting specific program goals and establishing annual program 

support levelse NASA is charged with and given authority to manage 

the specific program, project, and individual flight objectives and 

schedules. Schedules and detailed working plans are set by consider­

ations of the scientific and technical objectives for which NASA is 

answerable to the President, the Congress, and the public, NASA’s 

performance as good stewards of public funds is the keystone to 

'continued support.

Despite difficulties such as the Gemini VII/VI mission I have 

just described, we have been sufficiently flexible and innovative to
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realize a steadily improving record of mission success. We use a 

hardboilcd system when measuring our successes- If all of the primary 

objectives of a flight„ as prescribed and made public in advance of Che 

mission, are not fully met we give the mission a zero scorn. Wo score 

our missions either 0 or 100 percent, though many flights are partially 

successful and yield much valuable information, often enough to have 

justified the resource investment.

The final chart, Figure 20, illustrates our record under the 

scoring approach. As can be seen from this chart, many difficulties 

wore experienced during the early years of the space effort. In 1958, 

there were four unsuccessful launches. Then for three years slightly 

over half the missions wore successful, and more recently, over three- 

quarters of the flights have been completely successful. In 1967, 

there were 22 major missions, of which 20 met all of their prime 

objectives. We are gratified, but not satisfied, with this record. 

The cost for each mission is high, and the returns justify these costs 

only when objectives are met.

In the final analysis, total success, on time and within cost, 

is the goal of the NASA:'-organization.

# # #
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Address by 
James E. Webb, Administrator 

National Aeronautics and Space Administration 
American Astronautical Society Symposium 

on
"Space Projections from the Rocky Mountain Region" 

Denver, Colorado 
July 15, 1966

Mr. Chairman, Senator Allott, Governor Love, Governor Hathaway, 
Governor Williams, Mayor Currigan, Distinguished Guests, Friends.

It is a great pleasure to be in Denver and to see so many friends from 

industry and the universities in the Rocky Mountain area who have been working 

with us in NASA in the advancement of research and development in aeronautics 

and space. I must confess that I feel a little like "this is where I came in". 

Just about 30 years ago I was here at the Brown Palace with many leaders in 

aviation like Jinray Doolittle, Tom Morgan, Casey Jones, Roscoe Turner, 

John Victory and Bill Enyart, trying to find ways to get the country to move 

faster in aviation. World War II was approaching. The occasion was the Annual 

meeting of the National Aeronautic Association. Just as in aviation ZO years 

ago private citizens and public officials had to work together to build centers 

of power for good governmental decisions, but outside the formal institutions 

of government, so must we today in both aeronautics and space. So again we 

meet at the Brown Palace as members of the American Astronautical Society.

In 1961, when the Twentieth American Assembly met at Columbia University’s 

Arden House on the subject of outer space Dr. Henry Wriston, the American 

Assembly’s President, called that Assembly a "Non-partisan venture in space 

education". The Assembly’s report gave strong support to "the national space
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program as an intrinsically valid enterprise" and stated: "Space technology 

promises to bring about revolutionary changes in man’s life on earth".

In 1961 the American Assembly recognized that at the start of the space 

age the United States did not have the organizational and management 

capabilities or the disciplinary and technical capabilities required for 

success. Large efforts in science, in technology and in their application 

and use were needed.

Today, as we meet in Denver in 1966 the work of the Twentieth American 

Assembly is being brought up to date in this just-issued volume: Outer Space, 

Prospects for Man and Society - Revised Edition. This meeting in Denver and 

this revised report come at a time when the National Aeronautics and Space 

Administration (NASA) has passed the peak of its first decade of effort. 

A research and development work force that totaled over 400,000 men and 

women was built up and used to apply our large accumulation of aeronautical 

knowledge to space work, to expand vastly our base of space competence, and 

then to feed back much of the resulting know-how into aeronautics. One-fourth 

of this work force has already been disbanded as projects such as Ranger, 

Lunar Orbiter, Surveyor, Mercury and Gemini were completed. A group of 

10,000 men and women - scientists, engineers, teachers, and students have 

been oriented toward space science and engineering, and most of these are 

currently at work under NASA funding at about 200 universities. The 

Department of Defense has developed and operates its own satellite communi­

cations and other space systems. Our leaders can now call on a well- 

established and versatile national capability in aeronautical and space- 

related science, engineering and administration and expect their questions 

to be answered. We now can point to the profound influence that our space 
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efforts have had on the geosciences, are having on astronomy., and are 

beginning to have on the life sciences.

Ten years ago, we were looking forward hopefully to space applications 

in meteorology, communications, navigation, and geodesy. Today, there are 

satellite systems and their earth-based components in operation for al 1 of 

those areas, while still other possibilities are becoming apparent, for 

example, in earth-resource surveys or world-wide data collection and 

dissemination.

Dr. Homer Newell, NASA Associate Administrator, has expressed our 

position in these words:

"In science we are well on our way toward establishing the basis 

for investigating major areas of natural phenomena that characterize 

the universe in the places in space where measurements can best be made 

with a power and an intensity hitherto unavailable to the researcher. 

A new generation of researchers who, during their formative years, 

watched the Space Age unfold are entering the scene. They are 

caught up in the excitement that space represents. They will 

undoubtedly bring their enthusiasm to bear not only upon space, 

but also upon the great challenges of today here on our planet earth, 

such as the problems of oceanography, earth resources, the cities, 

transportation, population, pollution, and food. They are likely 

to oppose efforts to delay or sidestep any of these challenges."

This new generation of researchers is reading and studying volumes like 

this: "Social Indicators" the second in a series prepared by the American

ademy of Arts and Sciences under a NASA grant. In this series Raymond Bauer
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and his colleagues examine the impact of the space program on American Society 

in a time dominated by rapid technological change. They examine in depth 

the need to anticipate the effects of that impact. The new generation senses 

that as the space program changes, so will its impacts change, and that 

the need to anticipate them remains important.

Continuing with Dr, Newell's words:

"Ten years ago, the atmosphere, the oceans, and space were more often 

thought of as separate rather than as closely related media. Today, 

these three are beginning to be viewed as an inseparable continuum 

open to human activity, engendering a broader and more cohesive view of 

our natural environment, and forcing a reassessment of the dimensions 

of our political environment."

Because we meet in Colorado, and for many other reasons, I am especially glad 

that Senator Gordon Allott could be here to give us his views. As an outstanding 

senior member of Congress, he has devoted careful, detailed and constructive 

consideration and leadership to the problems and potentialities of the nation's 

aeronautical and space programs. We in NASA have high respect for his 

perception, his Judgment and fairness. We appreciate the large investment 

of his time he puts into the Congressional review of our program.

It has also been valuable on Saturday and yesterday to have the opportunity 

to meet with Chancellor Mitchell of the University of Denver, President Morgan 

of Colorado State University, President Childs of the Colorado School of Mines, 

President Carlson of Wyoming University and other university officials. Here 

in Colorado, NASA has been working closely with the University of Colorado, 

the University of Denver and with Colorado State University in a wide range
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of multi-disciplinary efforts for a number of years. The University of 

Denver has shown outstanding leadership in providing a focus for bringing 

together in fruitful collaboration the efforts of industry and academic 

institutions in the area of the advancement of science and technology 

generally and in the understanding of their applications and meaning for 

the broader problems of our society.

To speak of Denver in aerospace matters is to speak of Martin Marietta, 

a great company that gave the United States the Titan Booster. Not only 

has Titan contributed greatly to National security but it flew 20 astronauts 

in 20 months and they all came back safe and sound. Ball Brothers and other 

Rocky Mountain companies have also made important research advances. To be 

in Colorado is also to be reminded of that great organization, the United States 

Air Force. While we all know that the Air Force Academy at Colorado Springs is 

the mainstay of Air Force education, we also know that the Headquarters of the 

North American Air Defense Command at Cheyenne Mountain is a mainstay of our 

national security. We must also recognize that Colorado is the home of the 

Environmental Science Service Administration and the National Center for 

Atmospheric Research. We will hear more of these institutions through papers 

given at this Symposium.

Accompanying me here today is Mr. James Beggs, who has recently assumed the 

duties of Associate Administrator for Advanced Research and Technology at NASA 

and Mr. Frank Smith, Assistant Administrator for University Affairs. I am sure 

that many of you have known Mr. Beggs through his work as Vice President of the 

Westinghouse Defense and Space Center, but this may be your first opportunity 

to meet him in his capacity as the man we look to in NASA to take the leadership 



-6-

in the planning and execution of our work in advanced research and technology. 

You also have known Frank Smith as a leading engineer and administrator at 

our Langley Laboratory and as the Director of our 1965 Future Programs Task 

Force. In the months ahead when we will be flying fewer missions we will 

be giving our most careful consideration to the research and development 

efforts needed to provide the concepts, components, and systems that must 

be built for the future. The work of our office of OART under Mr. Beggs 

and of University Affairs under Mr. Smith thus assume special importance. 

At the very heart of the process of technological advance is assurance that 

research on components, materials and techniques which is focused on the 

areas of greatest need and promise is not unduly constrained by specific 

and item system requirements. This is a field and a national necessity 

on which the industrial and academic institutions of the Rocky Mountain 

Region might well focus as that in which they can perhaps make their greatest 

contribution in the years immediately ahead. Mr. Beggs and Mr. Smith are 

prepared to work with you in this.

As this American Astronautical Society symposium begins its consideration 

of the future course of the space program and those elements of greatest 

interest to the Rocky Mountain Region, it may be well to review some of the 

elements of the general situation today as it affects aeronautics and space.

These are uncertain and unusual times, not only for the space program 

and for our work in aeronautics but for almost every other important national 

activity.

The war in Vietnam, the peace talks in Paris, the problems faced by our 

cities, the economic problems of inflation, of balance of payments, and the 

uncertainties of an election year -- taken together and interacting — place 
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certain course for the future. Almost every important national and regional 

enterprise is proceeding through a series of adjustments and readjustments 

as our economic, political and social systems move to resolve the problems with 

which we are faced. And most local enterprises cannot make plans independent 

of national and regional conditions.

In NASA’s aeronautics and space activities adjustments to the needs of these 

times have taken the form of sharp reductions in our programs and budget. We 

are conducting the tests and flying out the missions started in the build-up 

period since 1961 but are not starting new ones, with a very few exceptions. 

It is already clear, as I have testified in Congress, that with the budget 

levels we now face for FY 1969, production of the Saturn IB will have to be 

terminated and that a significant gap in the production of Saturn V will almost 

certainly be required. It may even be necessary to terminate Saturn V production. 

I have also testified that it is doubtful that we will be able to proceed with 

the development of a flight-qualified nuclear rocket engine. We are doing all 

we can to avoid terminating completely such important activities as the unmanned 

planetary exploration program, but it is not likely that we will be able to proceed 

with the Titan/faars 1973 missions.

We do expect to carry our one flight of the Saturn I Workshop but on a 

delayed time-table. For a number of years to come, missions to use the manned 

space flight capabilities developed in the Apollo program will be very limited 

and Apollo spacecraft production will be curtailed. In aeronautics, the X-15 

and B-70 experimental test flights will be terminated, and a number of 

development projects in short and vertical take-off; supersonic and hypersonic 

fields will be phased down to an experimental engineering status.



These reductions to a budget which has already been sharply reduced 

will have many very serious effects on the U. S. position in aeronautics 

and in space. They are only the most recent in a series of cutbacks and in 

effect, constitute something like final ratification of a decision that has 

been in the making since 1966, the decision that the United States will not, 

at this time, take the steps necessary to continue the advances of recent 

years. By the end of FY 1969, the work force on NASA projects will be 

down to Just over 200,000, a level A that of 3 years ago. As you know, these 

are not government employees - over 90$ of them are in industrial plants and 

laboratories, so that effects will be widely felt. The totality of the problems 

our nation faces reaches far beyond NASA. As responsible government officials, 

e in NASA accept the result of our nation's decision-making processes. We must 

now direct our leadership and our managerial abilities toward the successful run-out 

of the programs approved in past years and now nearing completion. We must at the 

same time adjust our organization, programs, contracts, university grants, and 

facilities to meet the reductions that have been decided on, and in the process, 

do all we can to Isy a sound foundation for the future.

While no one should minimize the serious consequences that will flow from 

the decisions that have been made, it is also important as we assess our 

situation that we recognize a number of significant elements of strength.

One element of strength is that the events of the past few months, while 

they have not led to levels of support needed in aeronautics and space, have 

nevertheless shown that there does exist a strong continuing core of Important 

support for research and development in both these fields.

Another element of strength is that the U. S. can now count on a facilities 

base in the NASA complex valued at over four billion dollars and a know-how in 
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industry and a competence in science that can be put to work again when the 

time comes. We now have a management competence in large scale space 

development that can restore these assets to operational status with a 

high degree of efficiency.

In the Executive Branch, the NASA budget that was approved for FY 1969/ 

while reduced below previous years, provided support for the essential features 

of a strong and continuing program. The amount was $4,370,000. The President, 

in submitting this budget made it clear, as he had when he agreed to the 

FX 1966 reductions made by the House Appropriations Committee last year that 

he was doing so reluctantly, that he still believed strongly in the need for 

a more vigorous program in aeronautics and space, and that his actions were 

based entirely on the over-riding financial necessities related to passage 

of the tax bill and to efforts to control inflation.

In the Legislative Branch, the Senate will consider our FY 1969 budget 

this week. Reductions of $Z62 million have already been made and the President 

has accepted these, as he did those of IY 1968. These actions bring NASA down 

to the $4 billion level. At this point there seems to be resistance to further 

reductions and a feeling that we should be permitted to move ahead with as 

effective a program as possible at this $4 billion level. I believe that this 

view will prevail as Congress takes the final major actions on our budget this 

year.

When one considers the whole array of problems now facing the Congress and 

being adjusted, I think it is significant that the Congress is standing firm

of the necessity for the country to stay in business in aeronautics and space 

the nation, and the fact that all national programs, needs, and priorities are 

.t the $4 billion level for the NASA 1969 budget. I think it shows a recognition 

research. Senator AUott may have more to say on this



-10-

Among thoughtful people in the country at large, I do not find that 

public support for the space program is declining. Rather we are in a period 

in which many have been forced by events to focus on other serious needs and 

problems to a greater degree than in the past. The problems of how we stand 

in the world, including our position in Southeast Asia, and the problems faced 

by our cities, have been with us for many years; but it was not until these 

approached or passed major points of crisis that there was a general recognition 

that they demand major commitments of resources and attention on a continuous 

basis over a long period of years. We in space have seen the same thing happen 

with Sputnik and with Gagarin. This phenomenon has been called "government 

by crisis". The result is that many people who in the years following 1961 

ascribed to the space program a separate, special, top priority status are 

now realizing, as the national leadership in the space program has understood 

all along, that the space program must be regarded as only one of a number 

of essential activities of high priority to which the country must devote 

substantial resources. In my opinion, what may appear to some to be a decline 

in public support for the space program is not a changed attitude, but is 

a reflection of a new awareness of other high priority problems and requirements. 

This may well lead on to the recognition that many of the other newly-seen 

problems can only be approached and actions to solve them taken within the 

framework of NASA’s experience with the organization of large scale scientific 

and engineering efforts. The investments made in NASA may well add greatly 

to the value of investments we will have to make in these other fields.

Let me make it very clear that NASA is Lili very much in business, and 

it will stay in business. We are accepting the challenge of the time and will 

continue a hard-hitting, technically sound program aimed at the most important 

objectives of the future. At the same time that we are making the necessary 

internal adjustments, we will also make every effort to prepare for the longer
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term future.

Perhaps, now we should take a look at some of the things we will be 

doing in the next twelve months.

The Apollo program is moving forward toward the first manned flight, 

Apollo 7, this fall. We are confident that the vibration and other problems 

encountered on the second Saturn V test flight last spring will be solved and 

that we will be able to fly mep on the third Saturn V. With success in these 

two flights, we will proceed down the home stretch toward the end of the 

decade with a series of Saturn V flights that should enable us to attempt 

the first manned lunar landing mission by December of 1969.
1

In space sciences, we anticipate exciting additions to our knowledge of 

new elements and regions of the universe from the Radio Astronony Explorer 

satellite launched on the 4th of July, and also from the Orbiting Astronomical 

Observatory to be launched this fall. In both cases we will be making for the 

first time extended astronomical observations in regions of the electromagnetic 

spectrum which cannot be effectively made from the earth. This is scientific 

exploration of the universe in a manner uniquely possible in the space program. 

It is man reaching out by means of rocketry to learn much that he has been 

unable to see, and measure, and use in all his past history.

In our steady progress toward connecting such new knowledge to practical 
use, we will shortly be launching the Applications Technology Satellite. Unlike 

its predecessors in this series, this satellite will be stablized by gravity 

gradient devices. Like the others in this series, it will carry advanced 

experiments for improving communications, meteorological, and spacecraft

technology
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Last June, the Nimbus B meteorological satellite had to be destroyed 

because of a launch vehicle malfunction. This was a stem reminder of the 

small margin between failure and success in the use of rockets. Because of 

the importance of the experiments that were destroyed and because there would 

be a gap of almost two years in our advanced meteorological program we have 

decided to repeat the Nimbus B mission in the spring of 19&9»

In our continuing planetary program, we will be launching two fly-by 

missions to Mars in the first part of 1969. Hopefully, these will achieve 

the kind of success we had with Mariner IV in 19&5 and give us valuable 

close-up looks at this planet. These 1969 flights are now largely paid for 

and are the next steps in a program for the systematic exploration of the 

planets. Even at our reduced levels, I believe we can follow the 1969 missions 

with two orbiter missions in 1971, but will probably have to postpone for 

another year the start of work on the two Titan-launched orbiter and lander missions 

which we had hoped to fly in 1973.

The examples I have cited will show that NASA will still be in business in 

FY 1969. But I am sure I do not have to emphasize that the missions we will be 

flying were initiated three or more years ago. We are approaching the end of 

our approved flight programs. The number of new projects started each year 

has sharply dwindled since 1966 and we will soon see years go by when we will 

have very few flights. We may see a gap of 2 years in our manned flight program 

after the landing on the moon, and a second gap, equally long, after the Saturn I 

Workshop.

Perhaps the most fundamental decisions ahead lie in the field of large 

launch vehciles. Can we gap production of the Saturn V or will we have to 

terminate it? We and the DOD are looking carefully at the entire national 
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launch vehicle program to make sure that both NASA and Defense essential 

needs can be met. This includes re-examination of ways in which NASA can 

utilize the Titan III in both unmanned and manned programs of the future. 

We are also examining all factors involved in the development of new and 

less costly launch vehicles. We will undoubtedly have to consider whether 

large launch vehicles like the Saturn IB and the Saturn V have served their 

purpose and to take as a major task for the next period the development of 

a simpler and less costly launch vehicle for repetetive use. In these 

considerations we will have to balance the funding requirements for space­

craft to fly on the large boosters we will have in storage against the 

initial cost of developing new launch vehicle systems that will be more 

economical in the long run.

Most important of all, in this period we will have to establish as 

clearly as we can the facts and assumptions on which our executive and 

legislative leaders can base decisions as to the future course the program 

should take. In each major area of both aeronautics and space, I believe 

we must now think not in terms of commitments to particular accomplishments 

by particular dates, but of so structuring our plans and programs that we 

can make steady and sure progress toward important goals at rates that can 

be adjusted to the level of budgetary support that can be provided. This is 

not the most economical approach; we could accomplish any specific goal more 

economically if it were possible to have a commitment to support a specific 

objective and a specific schedule. But in the present national situation 

it is not reasonable to expect commitments of this type. It is reasonable 

and essential that our total program receive continuing support at an adequate
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level. And it is reasonable for the Congress and the public to expect 

us, with such support, to be able to plan and conduct an effective program 

over a period of years, and accomplish significant objectives.

In a period of relatively low flight activity it is especially important 

that we continue a broad program of advanced research to provide the 

technology required to support the programs that will be required to meet 

future national needs in aeronautics and space. I believe that there is 

a need to reconsider our national policies as they affect the research and 

educational activities of universities. As one aspect of this, the policy 

of recent years that university programs of agencies like NASA could be 

reduced in the expectation of equivalent or increased support from other 

sources has not yet yielded the needed results. NASA’s programs with 

universities have been broad and varied in nature, and have in sum represented 

a series of important experiments in government-university and government- 

scientific community relationships. I believe careful assessment of the 

results of these experiments will show the merit of continuing in the years 

ahead the important elements of this kind of broad program of interactions 

between the universities and NASA.

It is my hope that in the sessions to come this symposium will help us 

all place in perspective the necessary elements of future aeronautics and 

space research and development program.

Let me emphasize one final thought. I do not regard the space program 

as competitive with other national needs or endeavors. The space program has 

important roles to play in the affairs of our nation. We in NASA, in my view, 

have a dual responsibility. We must make clear and speak out strongly for 
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the needs of the nation in aeronautics and space. We must also do all we 

can to take our share of the responsibility for the totality of the 

problems which our nation faces.

These are difficult and challenging times. I want you to know that 

we in NASA will continue to give these problems our best efforts.
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REFLECTIONS ON GOVERNMENT SERVICE

I. Doctrine and Practice in Large Scale Endeavors

During several periods of Government service covering quite a 

number of years, it has been my privilege to share in a number of 

endeavors of large scale and considerable complexity. All had important 

primary objectives. All had potential for secondary and tertiary 

effects which could prove harmful or beneficial. Success in meeting 

the main objectives, and whether the other effects were maximized or 

minimized, depended in many cases on administrative decisions.

As I have reflected on these experiences, and sought the elements 

which might prove useful in future programs, I have come to believe 

that the greatest successes are achieved through deliberate, planned 

utilization of well known organizational concepts and administrative 

practices which are based on a well exercised but limited body of 

doctrine. This limited body of doctrine rests in turn on a quite limited 

set of theoretical formulations. Further, so much is clearly done 

without a basis in accepted doctrine that it is difficult'indeed to 

find an administrator experienced in large scale endeavors who can 

relate the major part of his successful way of working directly to 

doctrine or theory. He knows that certain things move matters ahead, 

but is not sure another administrator could or would do the same with

the same effect.
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Today's need is, I believe, increased emphasis on research that 

will provide greater knowledge and deeper understanding as to what 

successful administrative leaders in large endeavors do and with what 

effect.

The successes we have had in weapons system and space developments 

in recent years suggest to some the use of the systems management
I 1

approach to achieve similar success in many other fields, both public 

and private. And yet there is little to guide those who must decide 

between alternate approaches. We do know that complex, fully engineered 

systems work efficiently only when all components contribute properly 

to the effort.

As to history, in some cases quite large and very successful 

projects have started with clear-cut goals and required only short 

periods of gestation. Others, also successful, have been subjected to 

protracted periods of debate and much vacillation and indecision. Some 

successes and some failures have been enclosed within larger formal 

organizations such as a military service or a large diversified corpora­

tion. In this situation they could draw upon the parent for resources 

and could move with great power almost without regard for the niceties 

of administration. Some projects have received only informal assistance 

from existing structures and had to begin with virtually no base of 

power or organizational nucleus.

We all know that for success, every large endeavor with its wide­

spread implications must have good leadership and good management. 

This sometimes comes from a close correlation between the chosen way
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of working and accepted administrative doctrine; sometimes from the 

application of the prior experience of a group of competent leaders; 

and sometimes from the genius of one man. Careful study shows that 

very large endeavors seem peculiarly dependent for success on subtleties 

and flexibilities brought into play by the leadership group or by 

pressures on that group.

Society needs as much assurance of success as it can have when it 

commits its resources in large amounts. It needs assurance that the 

leaders to whom those large resources are entrusted will use them so 

as to strengthen, and not weaken, existing valuable institutions and 

groups in the nation's economic, social,and political structure.

Many of today's large endeavors, and those proposed, have management 

requirements that go beyond the state-of-the-art or proven capabilities 

of present forms and methods.

Scholarship and research in the disciplines on which future 

management groups must draw have been too slow to supply the need in 

such large endeavors. And it is an unhappy fact that research trends 

do not show that in the future we will be substantially better off.

Harvey Sherman, of the New York Port Authority, recently published 

a little book entitled It All Depends; A Pragmatic Approach to 

Organization. In it he points out that: "Programs, key people, or 

other conditions have changed, but the organization has not kept up 

. . . . The rapidity of change since World War II, as compared with 

all of history before that time, is so much greater thdn the rapidity 

of organizing to meet this change, that the problem we now face in
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organization may well have changed in nature from one of adjusting 

organizations to meet present conditions; that is, maintaining equi­

librium, to one of adjusting organizations to meet future unknown 

conditions; that is, maintaining desired disequilibrium.”

Some students of administration believe we should change Sherman's 

words "desired disequilibrium" to "the lowest level of disequilibrium 

that will permit maneuverability under assured control."

The subtleties and flexible approaches which have been used to 

achieve success in many large endeavors can be thought of as a way of 

maintaining "desired disequilibrium." The skill with which factors of 

"disequilibrium" are related to the necessary level of stability or 

"equilibrium" is all important.

In my view, success in the further use of large scale endeavors 

could be in greater danger from too high ? built-in equilibrium than 

from a needed state of disequilibrium.

NASA is undoubtedly an example of a large scale organized effort. 

For the ten years of its life, we have been constantly seeking to 

prepare for and organize to meet substantive and administrative condi­

tions which could not be foreseen. We have sought to avoid those 

concepts and practices which would result in so much organizational 

stability that maneuverability would be lost. Our constant effort is 

to obtain a sufficient real time feedback from the fastest moving parts 

of our activity to enable us to alter our course as needed. We seek 

patterns of organization and administration that facilitate fast

reaction times to signals of an emergency or of a short duration, 
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unforeseen opportunity. More than most enterprises, we must have 

speed in decisions and in their implementation. This makes Sherman's 

concept of "disequilibrium" particularly appropriate to NASA.

Beginning seven years ago, with a total work force of about 75,000 

in our laboratories, in the plants of our contractors, and on the 

campuses of our university associates, we built up in five years to a 

work force of 420,000. During the past two years we have reduced 

this number by 140,000, or one-third. We do not know today whether 

we will have to make further sharp reductions, stabilize at present 

levels, or start to build up again. And yet, we can point to almost 

complete success in planning and carrying out a quite complete system 

for unmanned exploration of the moon. The first of a series of three 

lunar probes was the Ranger, which gave us the capability for handling 

a large volume of telemetered data which we could translate into photo­

graphs, some of which provided detail one thousand times greater than 

the best theretofore available. The second-generation lunar probe was 

the Surveyor, which gave us knowledge of the physical characteristics 

and composition of the lunar surface and confirmation that our design 

for a vehicle to land on the moon was workable. Surveyor's best 

pictures were one thousand times more detailed than those of the 

Ranger. So these two spacecraft improved previous resolution by a 

factor of one million. The third generation was the Lunar Orbiter, 

which photographed the entire front and back of the moon and took such 

detailed pictures that we could identify the landing site of the 

Surveyor and correlate the information from Surveyor's detailed but 



local examination with conditions elsewhere on the moon. We have 

already selected a number of sites to which we are prepared to send 

astronauts for further exploration, 
i

Two Mariner spacecraft have traveled to Venus and one to Mars, 

with large increases in our knowledge and understanding of these sister 

planets, their relations to the sun, and features common to them and 

to the earth. Several generations of earth orbital laboratories and 

deep space probes have explored the sun, the earth, the earth’s weather 

and provided communications relays. All have added to man's knowledge 

of the universe in which he lives and his capability to use this new 

knowledge. In the field of manned flight, Mercury led on to Gemini, 

with its record of sending 20 men out into space in 20 months and 

learning what it means to stay in space for 14 days , how to rendezvous 

and dock two spacecraft traveling 18,000 miles per hour, how to "walk 

in space," and how to splash down near a recovery ship.

I believe this NASA record, covering a brief 10 years, shows that, 

given competence in over-all management, this matter of maneuverability 

and flexibility--that is, the capacity to adjust to and to move forward 

in an unpredictable and sometimes turbulent environment--is perhaps the 

most important additional element required for success in the large 

scale endeavor. These would not be "large scale" unless the need they 

serve is urgent and important. Assurance of continued support through 

periods of difficulty is essential. In government enterprises what 

they do, how they do it, and who does it is almost always highly

visible or open to inspection. Reporting of their activities 
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is frequently keyed to the controversial or spectacular. Continued 

support depends on results. Failures or sensational forecasts of 

failures reduce internal self-confidence and undermine the essential 

element of external support.

From a management standpoint the situation is not unlike that 

faced by the Wright brothers when they decided to couple a human pilot 

with his senses and muscles to a coordinated system of machine controls. 

This enabled the pilot to relate what he could see and what he could 

feel to what he needed to do as he maneuvered his vehicle to meet the 

air currents and turbulence which he encountered.

The Wright brothers used, for the first time, a system of three- 

dimensional controls within which all elements worked together in a 

way natural to the pilot. Extreme problems were encountered by other 

designers in their attempts to use uncoordinated controls. It was 

thus their coordinated system of controls more than advances in the 

engine or structure that produced successful flight. They developed a 

new kind of linkage of man and machine. They built into their "system" 

a certain amount of instability and made it work for them.

The problems of using rocket power to reach up through the air 

and make use of the unlimited environment of space are also those of 

three-dimensional control. But here, once we leave the air, a working 

medium is almost non-existent and cannot be relied on for reaction with 

control surfaces. Rather, a falling-body state is attained where the 

vehicle is coasting in a state of dynamic equilibrium with little or

no resistance. It is falling toward the earth, but its speed is so 
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great it always falls over the edge, and thus continues round and round. 

No engine has to run. No fuel is consumed.

In a stable orbit, a satellite is the prisoner of forces external 

to it--the gravity of the earth and the centrifugal force generated 

by its speed. Any change in its attitude or trajectory requires the 

use of reaction motors, or jets. Control is not related to lift, thrust, 

and drag, as in the air, but rather with the ratio of thrust to inertia 

--elements contained in the vehicle itself.

The vehicle is in motion in a state of dynamic equilibrium, with 

the external forces balanced, and proceeds on its course until energy 

is used to change that course.

Is there an analogy here to the new kinds of systems we need to 

solve problems we now face in urban life, or to achieve economies of 

scale in programs for undeveloped regions? To succeed in these fields, 

I believe large scale endeavors are required and must start with a 

sufficient committed input of power to achieve the equivalent of 

"flying speed." They will need the ability to retain control through 

turbulent areas. They must have sufficient maneuverability to hold a 

course toward chosen objectives. And it may well be that a second 

generation of such endeavors will need to operate in a state equivalent 

to that of "dynamic equilibrium." It is quite likely that this will 

require substantial efforts to modify the environment itself.

There has been little effort to examine in depth the administrative 

features of our nation's experiences with the many kinds of large scale

endeavors we have used. Some view these as so special--as so exceptional 
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--that little value, other than the historical, attaches to their study. 

They argue that adjusting government administration to rapidly changing 

conditions is necessarily a trial-and-error affair that defies 

systematization.

I would argue the reverse. As we have been able to study and 

master and apply over and over again the three-dimensional control 

innovation used by the Wright brothers, I believe we should be able 

to do something similar with the innovations that have made success 

possible in an accumulating number of quite diverse large scale 

endeavors. I believe these offer an important field of study. Such 

study offers the possibility of an important extension of management 

doctrine. It may provide a basis for extensions of theory.

The activities of NASA are free of many of the classification 

restrictions of the Department of Defense and the "trade secret" or 

proprietary restrictions of large industries. We are now in the process 

of opening NASA records and operations to responsible scholars for 

research sponsored by their universities. Through such research we 

believe we have an opportunity to help develop an increased national 

capability to carry out large and complex undertakings without each one 

having to start all over again.

Our society has reached a point where its progress and even 

survival increasingly depend upon our ability to organize the complex 

and to do the unusual. We cannot do the things we have to do except 

by the employment of large aggregations of power in highly specialized 

'forms. We must do this under proper safeguards. We must avoid use of 
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this power haphazardly or arbitrarily or without important elements 

of social control. I believe we have a critical need for a proven 

way by which such aggregations of power can be applied in the context 

of our free institutions.

Many great social problems press in on us. We need the effective 

application of new knowledge through a diversity of skills drawn from 

many disciplines. We cannot solve the inner city problem without new 

approaches and new organizing methods. The same goes for air pollution; 

water pollution; highway congestion; and the increasingly dangerous 

imbalance in the world population-food ratio. Piecemeal attacks on 

these problems will simply not work. Neither will limited concepts of 

systems engineering or systems management.

The advance of technology is proceeding at a pace that defies the 

capability of the older concepts and methods to organize its effective 

use, or to keep under control its full effects. The technological 

revolution that is now so fully upon us is the most decisive event of 

our times. No nation that aspires to greatness, or to use its power 

for good, can continue as it has in the past. Unless it purposefully 

and systematically organizes for technological advance and works the 

fruits of that advance into the sinews of its society, it will surely 

fail its citizens.

The Soviet Union is also faced with these same forces generated 

by its own technical revolution. The difference is that it is bent 

upon shifting the balance of technological and general economic power 

in its favor. And it is working toward technological pre-eminence

throughout the world.
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The great issue of this age is whether the United States can, 

within the framework of acceptable institutions, organize the use 

and development of advanced technology as effectively as the USSR 

with its totalitarian system of allocating and utilizing human and 

material resources. The Soviet leaders assert, and really believe, 

that they have an immense advantage over us. I believe differently. 

I believe the capabilities of our system give tis an immense .advantage 

over all other systems. But we must organize ourselves effectively 

to develop and not to dissipate its strengths. To realize on such an 

opportunity is a responsibility that a great people owes to itself 

and to all mankind.

The use of great aggregations of resources in large scale endeavors 

to cope with complex and difficult situations is, of course, not unique 

to our times. There are many instances in history of undertakings

X 
requiring tremendous organizational efforts and use of resources.

The ancient Chinese built their Great Wall; the Pharaohs, their 

Pyramids; the Romans, the Appian Way.

In the development of our own nation in the 19th and 20th 

centuries, the need for a system of canals required new engineering 

concepts and unique construction practices. The building of the 

transcontinental railway system is also a case in point. As local 

railways expanded from a few short lines along the Eastern seaboard 

into a trans-Al1egheny and then a transcontinental net, a virtual 

organizational and management revolution was required. The American

Academy of Arts and Sciences recently published a series of studies 
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which compared the development of our national railway system with our 

national space program. The striking aspect of this comparison is the 

extensiveness to which organizational and managerial innovations had 

to be employed in each case. Efforts to meet "problems inherent in 

the operation of a large railway, rather than theory or previous 

experience," determined the nature and content of the new system in 

which the decisive factor affecting the long-run development of the 

organizational structure "was the outside environment, rather than 

operational and technological considerations."

After 1865, "forces within the American economy threw the railroads 

into cut-throat competition, which in turn emphasized the non-operational 

problems of rate-making, finance, and the expansion through construction 

and purchase. Thus the operational managers were thrust aside and 

control gravitated to financiers who were chiefly responsible for 

administrative structures that evolved between 1865 and 1900."

In the development of our space systems we are now at that same 

point. "Non-operational" problems are already our limiting factor. 

What "administrative structures" can we devise to meet these? The 

answer is not yet in sight.

From its earliest days, the National Aeronautics and Space Admin­

istration has relied on the National Academy of Sciences to assist in 

the formulation of scientific goals, in the continuing examination of 

projects to accomplish these goals, and in assessing progress. More 

recently, the formation of the National Academy of Engineering has

afforded an opportunity to work with leaders in that profession to



develop a different kind of relationship, but one equally important.

This takes the form of the Aeronautics and Space Engineering Boar J 

which advises NASA on policies and programs related to effective
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engineering developments and the strengthening of related institutions, 

such as our engineering schools. Basic research is emphasized in both 

cases, and we are trying to more clearly understand how a governmental 

agency and an organized profession can best work together.

Just a few months ago the formation of the National Academy of 

Public Administration brought a third element to our growing national 

capability for joining science, engineering, and management. The 

National Academy of Public Administration is now developing ways and 

means through which research by competent scholars in the disciplines 

related to administration can utilize the various installations of 

NASA as laboratories. Its officials hope to utilize many of the 

research patterns of the anthropologist to understand how NASA adminis­

tration actually takes place.

While we know much about the building of the Rockefeller petroleum 

empire, with its mobilization of widely diverse resources, we know all 

too little about how it met many complex and relatively unique organi­

zational needs. We can say the same about the establishment of the 

U.S. Steel complex; the development of Sears Roebuck; General Motors; 

the DuPont chemical complex; and on through many others.

Our knowledge is inadequate in cases where the Federal government 

has found it necessary to supplement its regular administrative system 

with special endeavors aimed at meeting unusual needs. The land-grant 
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operation developed to aid agriculture and its higher education needs 

is one such example. The building of the Panama Canal is another. 

And in the era of the Great Depression, large scale efforts were 

introduced on a variety of fronts, of which perhaps the Tennessee Valley 

Authority is best known.

During the Second World War large scale endeavors played a 

critically important role. We found that within the framework of the 

over-all war effort we had to organize quite large and complex special 

activities to get difficult and urgent jobs done that could not be 

accomplished by existing organizations and established methods and 

procedures.

The Manhattan Engineering District was the most celebrated.

President Truman, in his Memoirs, described this as a "vast undertaking" 

which "had no parallel in history." It brought together in secret 

establishments around the country large numbers of scientists and 

engineers drawn from universities, industry, and the government itself, 

and a tremendous number of support personnel. These were isolated 

from outside interests and contacts, and assigned the job of developing 

and testing new scientific concepts, engineering new machines and 

processes, and marshalling the diverse resources necessary to make a 

weapon that had never been made before. Sections of great industrial 

enterprise were, in effect, made component parts of the project. Giant 

laboratories were built and operated under contract by companies like 

General Electric and Union Carbide. In other words, we created an

integrated "team of teams" and used it with an overriding singleness
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of purpose to accomplish on a crash basis something never before 

accomplished. The job was done within a strikingly short period of 

t ime.

The Office of Price Administration was the largest, most widely 

known, and most pervasive of the special wartime endeavors. A National 

Academy of Public Administration summary describes the unprecedented 

nature of the task undertaken by the OPA as "to wage war and make peace 

without at the same time suffering the ills of large-scale inflation 

and deflation . . . ." There were many who thought that the task of 

substituting conscious governmental controls for the relatively 

mechanical functioning of ihe market place was beyond the power of 

human endeavor; but on balance the war record is astonishingly good. 

Price stabilization was achieved in the face of inflationary poten­

tialities unequalled in the country's modern experience. More than 

this, it was achieved while new production records were being made 

in almost every field of manufacturing and production.

Petroleum was a different problem. Submarine warfare ha>i played 

havoc with the flow of oil to our major industrial centers while our 

requirements were sharply rising. We had to produce more oil and move 

it quickly to points of critical need. Massive new activities and 

resources were necessary. Efforts to meet the situation through 

improvisations utilizing existing organizations and regular methods 

failed. A single authority, the Petroleum Administration for War,

was established and met the need.
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A similar operation was necessary for rubber; for building the 

massive fleet of commercial ships; for meeting critical housing and 

construction requirements; for increasing the manpower resources 

necessary for new and greatly expanded industries; and so on down a 

surprisingly long list.

As the war drew to an end, a strong movement developed to force 

the Federal government to abandon these large scale endeavors and to 

liquidate the various extraordinary activities in which it had become 

engaged. The thought was that the old-line agencies and departments, 

and the old methods, would be adequate to meet peacetime problems. It 

was soon apparent, however, that the peacetime problems of the late 

1940's required many of the same specialized organizational efforts and 

approaches as wartime problems. For the first time in our history we 

had to establish a centralized intelligence agency. We came to recognize 

the need for a "Voice of America" and the Atomic Energy Commission was 

set up.

As to the old-line departments and pre-war agencies during the 

war, they were enormously expanded, both in personnel and in responsi­

bilities. The Departments of Commerce, State, Interior, Agriculture, 

Treasury, the Veterans Administration, the Justice Department, special­

ized agencies dealing with housing and transportation, and even the 

regulatory agencies, took on complex new functions.

The separation of the Air Force from the Army, and then the 

combination of the three military services within a single Department 

of Defense, was a monumental undertaking. Establishment of the

National Security Council marked a step forward.
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In 1948, with a Republican Congress and a Democratic Administra­

tion, the first Hoover Commission on Government Reorganization was 

established. Former President Hoover was made Chairman and Mr. Dean 

Acheson Vice Chairman. As Director of the Bureau of the Budget, it 

was my responsibility to serve as liaison between President Truman 

and President Hoover. We in the Truman Administration were able, on 

the basis of a mutual willingness of all participants to be realistic, 

to work well with Mr. Hoover and the Commission. A large number of 

the ideas and concepts that had been developed from experience were 

incorporated in the Commission's recommendations.

The Hoover Commission devoted much attention to the Department 

of State. It emphasized the incongruity between the organizational 

structure and the methods and procedures of the department, on the 

one hand, and the requirements raised by the rapidly changing environ­

ment in which our foreign policy was being conducted.

The Department of State had become after the war a giant 

conglomerate. New functions and personnel were piled on its very 

small base. Moreover, as U.S. world responsibilities grew, new units 

and new groups of personnel were added to do special jobs. The 

organizational structure of State and its methods of doing business 

were completely inadequate to absorb, much less utilize, the resources 

that were heaped upon it--and this at a time when we needed all the 

means we could command to increase our effectiveness in foreign affairs.

The organizational heart of the department--that is, the "inner" 

department of operating bureaus--remained much as it had developed 
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during the 1920’s and 1930's. Resting on a base of "country desk 

officers," it reported to the Secretary through a pyramidal command 

structure. This inner department prided itself on its self-containment, 

with little knowledge or understanding of what was going on elsewhere 

in the department or in other agencies. It was this inner department 

which commanded most of the time of the Secretary and on which he 

largely depended for the information and judgments needed in the 

decision-making process, and for the•development of strategy and 

tactics. There were few systematized means whereby many areas of the 

Department could be drawn into the day-to-day councils and deliberations 

of the Secretary.

The Hoover Commission recommended sweeping changes to bring the 

Department up to date. The Vice Chairman of the Commission, 

Mr. Acheson, was appointed Secretary of State. I soon joined him as 

Under Secretary and we set as a major goal the reorganization of the 

Department along the lines recommended by the Hoover Commission.

The pyramidal system was "flattened out." The organizational 

structure just below the Secretary/Under Secretary level was greatly 

broadened in order to delegate responsibilities downward. Assistant 

Secretaries were appointed for each of the main geographical areas of 

the world--that is, for Europe and the British Commonwealth, for the 

Near and Middle East and Africa, for Latin America, for the Far East, 

and for South and Southeast Asia. Two new senior officials, a new 

Deputy Under Secretary for Political Affairs, and another for

Administrative Affairs, were appointed. The Heads ol functional
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divisions such as Intelligence Research, Legal Affairs, Policy 

Planning, and others who were previously outside the mainstream of 

departmental operations, were brought into the senior group with 

status equivalent to that of the Assistant Secretaries. Each Assistant 

Secretary was charged with overall direction of operations within
. i 

his area; insuring coordination between his bureau and other bureaus, 

and effectively utilizing all available resources in and outside the 

Department in carrying out his responsibilities. Each Assistant 

Secretary was charged with administrative as well as substantive 

leadership.

A communications network was so structured as to insure open 

lines of communications hierarchically and laterally and to provide 

a continuing feedback of information on performance against policies, 

decisions, and instructions. Much of this was accomplished through 

the Executive Secretariat.

Mechanisms were established whereby all intelligence information 

available either in the Department or in other agencies could be 

introduced on a real time basis into deliberations of The President 

and the Secretary as well as in the day-to-day work at lower levels. 

The research resources available in the Department were reordered so 

as to bring them directly to bear on problems and missions of immediate 

and continuing importance. Among other things, a system was estab­

lished whereby needs could be anticipated and research and o^her 

preparatory work done in advance so as to be readily available on need. 

We established an inter-agency "Watch Committee" to serve as a 
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centralized point for pooling all intelligence information that might 

give early indications of developments adverse to our interests. We 

also joined in the development of systematized national intelligence 

estimates on both a regular and special need basis.

I point to these experiences in the organization and reorganization 

of our government during the early post-war years because the effort 

represented a successful endeavor not just to improve governmental 

operations, but to achieve a better and more effective governmental 

system. There was then no wartime emergency. The aim was more than 

to work our way through trying times and difficult situations. It was 

to equip ourselves with the tools and to find an organizational pattern 

through which we could cope, on a world-wide basis, with the complex, 

the unusual, and the uncertain. We were seeking to adjust to a new 

and demanding national and international environment, and to do this 

in a way that would prepare us to cope with further changes. We wanted 

a system of administration that would bring to the fore the essential 

ingredients required for good judgment at critical points of decision 

and effective action in the handling of complex and difficult matters. 

Our aim was to work toward the use of what we now call "feedback" in a 

"closed loop" system. Our aim, if you will, was good government.

This brings me to a concern I feel needs emphasis.

We often talk about what is bad in government. My observations 

and experiences lead me to feel that there is much that is good in 

government. For a long time many responsible officials have sou ght

with much earnestness and persistence to adapt the administrative 
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processes with which we have lived so long, and which are so central 

to our institutional structure, to the requirements of a new age, 

and to do this without damage to the essential features and basic 

values of our society.

Few seem now to recall how well our government met the first 

post-war challenge--the Greece and Turkey aid program. This proved a 

most complex enterprise, requiring a combined military, economic, 

diplomatic, morale-building, training and educational program. It 

involved both a variety of government agencies and private enterprises 

and establishments. Moreover, it depended for success on getting 

action and decisions from the divided, confused, and dispirited Greek 

and Turkish leaders. And we had constantly to take into account the 

wishes and activities of our allies, as well as the maneuvers of a 

relentless adversary. Later we were to have many rounds with similar 

situations, but in 1947 we were little experienced and were ill equipped 

to measure up to the commitments we felt we had t.,o assume. We had 

virtually no time in which to prepare ourselves. We had to do every­

thing under the pressure of imminent disaster. We had the resources, 

and this was not the problem. The problem was organizing the use of 

the resources. And for this a whole set of new rules and procedures 

in management had to be developed and put into operation.

Hardly had the Greek-Turkish aid program gotten under way when a 

crisis in Western Europe caused the United States to embark on an even 

larger endeavor, the Marshall Plan. In the words of President Truman:

"Never before in history has one nation faced so vast an undertaking 
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as that confronting the United States of repairing and salvaging the 

victors as well as the vanquished.” What was needed and what the 

Marshall Plan provided was a comprehensive program for a large population 

in many nations to salvage their economic program based upon U.S. 

material assistance. The Europeans needed technological and managerial 

guidance coupled with a means for disciplined self-help. They were, 

of course, highly developed and educated people living in nations with 

long traditions. They had the base and the capability necessary for 

reestablishing viable conditions. But they lacked many of the components 

required for getting industrial and other establishments going again, 

or achieving political and social stability. Most of all, they lacked 

the spirit and the will to dig themselves out of the economic, political, 

and psychological debris left by the ravages of war. Also, ominous 

threats were always in the background.

When the Marshall Plan was launched in the summer of 1947, it 

called for an outlay of $20 billion over a four-year period. This was 

revised down to $16 billion in the budget requests to Congress. There 

were committees and task forces in a variety of agencies, and inter­

agency groups operating within the Executive Office of the President. 

We organized to do this job as we had seldom organized in peacetime 

before, and it turned out to be a magnificent success. With it we 

proved much about what could be done through skillful and purposeful 

organizing on a large scale. 
- t

In the 1950's, when Soviet rocket power threatened to make our

air power obsolete, we undertook a vast program to give us an 
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intercontinental missile capability. This was a $50 billion endeavor 

spread over most of a decade. Like the Manhattan District, it centered 

primarily on the use and development of advanced technology. Its 

complexities were so great that it required a whole range of new 

administrative concepts. It involved the systems approach to management 

on a grand scale. And alongside this special enterprise, we worked 

toward a general overhaul of our entire weapons complex, including 

entirely new aeronautical systems. We also successfully carried out 

the Polaris nuclear submarine missile launcher program, a large scale 

endeavor within the larger U.S. Navy.

The accomplishments of the ballistic missile and related endeavors 

formed a solid foundation of know-how which we used when we embarked 

on the latest--and the most complex--of the large scale endeavors we 

have undertaken: our national space program.

All of us well remember the impact of Sputnik and the consequential 

traumatic circumstances that led us to move out in space. There was the 

shocked realization that Russia had become a first class technological 

power, capable of successfully challenging us in an area where we had 

felt secure; the deep concern that the balance of strategic power may 

have been tilted against us; the awed world-wide response to the Soviet 

success; the new stridency of claims regarding the superiority of the 

Soviet-Communist system; and even deeply troubled questioning within 

our own ranks as to whether our ways and our values could measure up 

to the demands oi a new age. Many felt trapped by forces beyond their 

control; desperate to prove to themselves and others that what they 

feared was not true.
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Actually, we were better off than most of us thought. We had a 

number of valuable things going for us. We had nearly all of the 

Resources, nearly all of the means needed to do the space job. And 

what we did not have, we could bring into being. The big problem--the 

big task--was to organize the use of what we had and to do this in 

such a way as to bid for continued support over the long time required 

to demonstrate results. The matter came down to management, the 

organization and administration of the most complex of the large sc^le 

endeavors our nation has undertaken, and to do this in close association 

with four Congressional committees which included 124 members whose 

confidence we must get and retain.

In these lectures I will say more about how we proceeded with this 

task of organizing, managing, and reporting on the space program. I 

will try to show why we did some things and not others. I will point 

out some failures as well as some successes.

It will be my purpose to develop these matters not entirely in the 

context of the NASA operation itself. I will try to set them within 

the context of our nation's general experiences with large scale 

endeavors, and to show their usefulness for future tasks.

In speaking of large scale endeavors you will note that I have 

avoided attempts at definition. Such endeavors quite clearly do not 

conform to uniform patterns.

They may be public or private, or essentially a mixture of the 

two. They may be socially motivated or profit motivated. They may 

have to do with either a civilian or a military situation.
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They may be designed to meet a critical problem, or to capitalize 

on a unique opportunity. They may involve a complex of tasks or aim 

at getting a single major job done.

They may be more or less self-contained, or extend over a variety 

of organizations and institutions. They may be of relatively short 

duration, or continuing. They may involve hundreds of thousands of 

production workers and highly specialized teams of scientists and 

engineers. They may be principally concerned with the utilization and 

development of advanced technology or with new applications of old 

technology. They may be vested with great authority and power to 

marshal1 the human and material resources needed, or they may be 

dependent upon self-generated energies and skills.

But however great the diversity among such large scale endeavors, 

there are important common threads that run through them. Seven of 

these come to mind:

First: They are ordinarily undertaken as a result of a significant 

change in the environment--social, political, technological, military, 

or others—which raise a new and urgent need, or present a significant 

new opportunity.

Second: Interaction between the environmental situation and the 

endeavor is a continuous process. As changes in the environment produce 

the endeavor, so do subsequent changes work for continuing modifications 

in the nature of the job being done and in the tools needed and available 

to do it. Pressures may arise from what happens in the endeavor itself. 

Or they may have other sources as, for example, the rise of new

competing demands on scarce resources; growing effectiveness of a 
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dissenting minority; a change in popular attitudes; a change in the 

political balance.

A third very important common feature of large scale endeavors 

is that organizing, administering, reorganizing, and the administra­

tion of the reorganized structure, is the key to their effectiveness 

and usefulness rather than inventing an entirely new machine or process. 

For most large scale endeavors the knowledge and technology and the 

human and material resources necessary for the job were already in 

being. The requirement has been to effectively organize the use of 

what was at hand. This has been true even for endeavors like NASA and 

the Manhattan District which might appear singularly dependent upon 

invention or "new" knowledge and technology.

Fourth: Large scale endeavors also do not generally require new 

organizational and administrative forms but the more effective utiliza­

tion of existing forms. Some endeavors have not even required new 

organizational structures, or at least not all-encompassing structures. 

NASA, for example, has made use of a wide variety of pre-existing 

structures. The Corps of Engineers has used much the same organiza­

tional structure while carrying out, over time, a variety of large 

scale endeavors. The Marshall Plan was largely managed on the U.S. 

side through utilizing the resources of existing governmental agencies 

and commercial practices,

Fifth: All large scale endeavors do have a number of special 

requirements. They depend on men with special, often unique, skills; 

men of high intelligence and creativity; men trained in a variety of 
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of disciplines; men who by their very nature raise special problems 

for management. Communications are of unusual importance; and particu­

larly communications related to the collection and use of feedback. 

Enormous quantities of data are indispensable, but this in its turn 

creates a special problem of unwanted data or "noise" and possibilities 

of confusion. The need is for a sure means to select what is needed i

when it is needed and put it where it is needed. A large scale 

endeavor is so complex that the chief executive and his senior 

associates cannot have detailed knowledge and expertise for every 
I 

facet. They must delegate important responsibilities to lower echelons 

and then find ways to make sure the delegations accomplish their 

purpose without harmful compartmentation.

Sixth: Another common denominator of large scale endeavors is 

the necessity of a continuing "critical mass" of support. There must 

be enough support and continuity of support to retain and keep directly 

engaged on the critical problems the highly talented people required to 

do the job, as well as to keep viable the entire organizational 

structure. As with an airplane, the initial support must be adequate 

to attain the equivalent of "flying speed" and continued support must 

be adequate to maintain the equivalent of an efficient flight path.

Any uncertainty or shortfall in the support factor is apt to have large 

effects on the result and force the endeavor into serious difficulties.

Seventh: A number of intangibles also mark large scale endeavors. 

All have important secondary and tertiary effects other than those

associated with the prime objective. These alter the environment and 
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significantly impact events generally. All tend to have a high degree 

of uncertainty regarding precise end results. The costs of inadequacy 

or failure are invariably high. Finally, the large scale endeavor has 

a very high potential for participants, which helps to attract the 

creative individual.

Can we now ask how a nation like the U.S. should approach future 

projects of the complexity just described: Should we proceed as with 

any other job, applying the same methods and procedures, only on a 

larger scale? Should we despair of any help from existing doctrine 

and practice and try to build an entirely new element? Or should we 

try for a successful mix of the old and the new through careful planning 

and new experimental approaches?

One thing is obvious. The first essential for success is to 

operate as efficiently and productively as possible. Whoever is 

responsible must employ workable management tools. These tools may be 

old or new. That is not important. The important thing is that they 

work, that they be used, and that available tools not be overlooked.

Men have been searching for good management tools throughout the 

ages. Texts on management have a way of going back to the ancient 

Sumarians, or Chinese, or Hebrews for a point of departure. Histori­

cally, each society has made its contributions. Machiavelli had a 

good grasp of the basic rqles and principles in the early sixteenth 

century. So did Pope Gregory the Great in the late sixth. And for 

some types of management problems, it would be difficult to improve 

on the Benedictine Rule, also of the sixth century.
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The systematization of these traditional rules and principles by 

the so-called "Scientific School" of management at the turn of the 

century resulted in a body of doctrine which, for all of its publicized 
i 

faults, provides building blocks from which parts of a large scale 

endeavor can be constructed. An hierarchical system of authority, the 

hallmark of the traditionalists, is in one form or another essential. 

Basic principles covering "delegation of authority" and "division of 

labor" must be applied. The span of control must have some limit, 

and tasks must be structured so that there is a logical and consistent 

relationship between functions.

Yet as a system of management, the traditional doctrine constructed 

by Taylor, Weber, Fayol, and others, is not suited to the very large., 

complex undertaking. A slavish application of the "Fourteen Principles" 

which Fayol used in 1916 (which sums up the essence of the traditional 

doctrine and which still provide the backbone of much of the management 

training of today) would almost certainly guarantee the failure of any 

complex large endeavor. The fundamental shortcoming is the assumption 

of a highly rigid and inflexible structure. Fayol and Taylor were 

engineers who applied engineering design concepts to organization; 

they assumed it would then operate in much the same way as an internal 

combustion engine. The participants in the organization were viewed 

as multi-purpose, poorly designed machines. These concepts apply quite 

well to routine, repetitive, and stable operations. But they are self- 

defeating for the highly complex endeavor making its way in a turbulent 

environment, where rapid change and adjustment are of the essence.
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Just as we can use some but not all of the doctrinal principles 

of the traditional school, we can also use parts of the newer doctrine 

of the behavioral or participative school. Developed through a 

synthesis of social science theories about man and "tested" in a 

limited number of highly controlled experiments, this doctrine argues 

that the traditional organization is in conflict with the needs of the 

mature individual and that the organizational atmosphere must permit 

all individuals to interact freely through all levels of the structure. 

It further argues that the goals of an organization can be efficiently 

achieved only if there is a fusion between them and the goals of the 

individual.

There is certainly validity and usefulness in such concepts. 

They include interdependency of human relationships, self-motivation, 

self-actualization, and recognition of the informal group structure 

within a formal organization.

On the other hand, the complexity and enormous scale, and the 

actual and potential side effects, of the large scale endeavor cannot 

allow the degree of participation in goal setting and operation 

envisaged by the behavioralists.

Others have, of course, noted the inadequacies of the doctrines 

of both the traditionalists and the behavioralists. An entirely new 

school, one that advocates an "evolutionary" or "systems" doctrine 

appears to be emerging. A main concern of this school is the concern 

I have expressed--the increasing size and complexity of corporations 

and government operations. Its thinking has opened broad new vistas 
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and introduced a variety of tools that are particularly useful. It 

has given us a new approach based on both a "general systems theory" 

and a "situational" concept. It has helped to transform practice from 

a compartmented mode of operation to a highly integrated one, which is, 

of course, of great importance. It has also pointed up the necessity 

for managers to base their actions not on a rigid set of principles, 

as was the case with the traditionalists and to some extent with the 

behavioralists , but instead to recognize that these actions must be 

adapted to particular situations, organizational levels, and the human 

beings involved. Above all else perhaps, the "systems" school has 

emphasized the importance of quantitative methods of analysis in the 

use of the ever-increasing quantities of data generated by the computer. 

Operations Research is prominent among the new techniques.

Even a casual reading of the literature of the "systems" school 

will reveal, however, that it too is inadequate to the aggregate of 

the requirements of the large scale endeavor. It is given to general­

izations based upon special and often artificial situations. Sophis­

ticated mathematics and conceptual model building, without the essential 

foundations of observation and first-hand study, sometimes seem to be 

the sources of its development.

As a general matter, all this incicates our need to recognize a 

significant lag in management doctrine. There is an urgent need to 

research our experiences with complex activities and to systematize 

our findings so that better doctrine can be developed into the workable

guide it ought to be.
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The essence of the pre,Jem, it seems to me, is more emphasis on 

research. In actual practice where do doctrinal principles 'work and 

where do they fail? Wlat addi.^ons or changes are necessary to update 

and strengthen doctrine? These are the things we need to find out more 

about, and this means thorough and systematic examinations of concrete 

experiences. Professor Leonard Sayles, of Columbia University Graduate 

School of Business, has entitled a forthcoming article ’’Whatever 

Happened to Management?" He points out that management as a field of 

study has been seriously lacking in down-to-earth research; that in the 

past those Who achieved grea ness in the social and behavioral sciences 

did so because they "immersed themselves in the affairs of man and 

built their powerful abstractions on the basis of prolonged first-hand 

experience." Pointing out that this methodology has become less 

fashionable, Dr. Sayles adds, "given the absence of an accepted research 

tradition, the field of management and all its branches (human relations, 

organization theory, organization behavior) often rests on 

proselyt iz ing."

There are any number of instances in the conduct of large scale 

public and private endeavors where established doctrine—even the 

latest "systems" doctrine--has proved deficient. There had to be 

exceptions, and innovations with few guides from doctrine.

It is to these instances that research should be directed. 

Important findings may be uncovered there.

In the next of these McKinsey lectures I plan to touch upon two

broad areas where exceptions have been particularly necessary in the 
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large scale endeavor. The first I have called Goal Setting and 

Feedback: and the second, Executive Performance and its Evaluation.

Perhaps, then, I can conclude this lecture with a thought from 

the period before World War I, when technology and industrialization 

were forcing new social adaptations.

} In about 1910 Woodrow Wilson began to change his views on how 

America would meet the future. He stated that this nation was no 

longer content, as he had previously believed, with the progress that 

could come through an orderly development of our legal system. He 
i

wrote: "The transition we a n witnessing is no equitable transition 

of growth and normal alteration, no silent, unconscious unfolding of 

one age into another, its natural heir and successor. Society is 

looking itself over in our day from top to bottom, is making a fresh 

and critical analysis of its every element, is questioning its oldest 

practices as freely as its newest, scrutinizing every arrangement and 

motive of its life and stands ready to attempt nothing less than a 

radical reconstruction."

Wilson came to believe that our nation’s vitality, its strength 

and its needs, made obsolete patterns based on a slowly evolving 

"common law" concept.

Out of this new line of thought came the quick but sweeping 

reforms of Wilson's first years as President and much that followed 

later.

I believe we are in a similar age. There is great need for new

concepts to take hold. Just as "common law" concepts had to give way
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to "statutory law" in Wilson’s time, it is advocated today that needed 

reforms cannot wait for normal legislative periods of gestation but 

must be forced. On the other hand, we do now have the tools to free 

our society of many of its burdens and to carry it to new levels of 

achievement. What we lack is a dependable operating concept acceptable 

to our elected representatives of how we can deliberately and purpose­

fully use those tools to shape our own destiny, to choose attainable 

goals, and to insure continuing progress toward those goals.

An April 1968 issue of Science gives an interesting account of 

recent experiments to test tne efficiency of Stone Age tools. These 

tests revealed that the tools made of stone were generally as effective 

for their purposes as the later tools made of metal. The conclusion 

was that: "Stone Age man may have been better equipped than we suppose; 

his tools and weapons were cheap, sharp, and very enduring." *

* A. C. Custance, "Stone Tools and Woodworking," in Science, 
April 5, 1968, p. 101.

Why then did the Stone Age last so long? Why did it change so 

little over its long life?

Many believe it was the failure, or inability, of Stone Age man 

to develop concepts that would demand and make possible the fuller use 

of his tools for broader and greater purposes than the accepted and 

the traditional. In the Science issue of July 31, 1964, V. Edwin 

8ixenstine expressed this idea: "The great advances of science are 
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associated with its grand conceptions even more than with its 

discoveries." ** Perhaps we should broaden vixenstine’s thought to 

the great advances of man himself. This is what we ought to have in 

the back of our minds as we consider the past and the future of 

societies’ use of large scale endeavors.

** V. Edwin Bixenstine, "Empiricism in Latter-day Behavioral Science," 
in Science, July 31, 1964, p. 464.
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