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Interview with Joseph Loftus

3/16/T1

I guess the point I'ﬁ.trying to make is was k in the STG at
Langley before they moved down here, there was an embryonic program
organization that had been involved in some inhouse studies during
the contractor studies that were involved in evaluating the contract
studies and subsequent th those in drafting the statement of work
under which NR was to perform its further activities after they were
put on contract. Iwm This group of people were still for the most
part members of organizations in STG. Names that come to my mind
iMéMinion in CSD, ﬁéllhert, Flight Dynamics. I spent a fair
amount of time working with him on simulations. When we moved to
Houston, Charlie Frick was the first Program Manager. Caldwell Johnson
had the responsibility as the Project Officer, which I believe was
the title he used at the time. We began to have a formal program
organization. It was formalized even somewhat before that when
Bob Phland had been head of the group as it was in ILangley, headquartered
in Office City when we came down here, what's now the Houston Petroleum
Center. The thing I thought significant about this era was it was
a fairly substantial reorganization which created the Flt Crew Operations
Division under Warren North, which created the precursers of the Flt Operations
Directorate as it exists today. There were a large number of activities
between these organizations and the 3 program groups.that were operating
at that time, Mercury, Gemini and Apollo. The thing I thought missing
in Chapters 5 and 6 wes how the interactions with these 3 program offices
the fact each one of the program offices was in a different state of maturity
relative to its program and the interaction between the organization and the

program office @id something to establish the character of the oweradl organi-



zations. Mercury for example and the demands of the network had been
such that in STG large numbers of people were deployed around the world
on ships with the network. The Flt Operations organization became an
organization which consolidated that function instead of having those
people detailed to such duties from other diverse places within the organi-
zation. It was the classical process of institutionalizing a function.
Here was a duty that had been - other duties as assigned - for a large
number of people and now that duty was institutionalized as an organi-
zation. There were a lot of the questions that came up about principles
that should be reflected in programs. One that comes to my mind was the
question of economy In the Guidance, Navigation, and control of the
spacecraft. That remained for many years a major philosophical programmatic
issue. Almost as the problem was defined, the solution was evident in that
ground
one could make the grand primary for navigation while making a vehicle
primary for all the guidance and control functioms. The design problem
- it was a design problem as well as a management problem.
One of attitude - in the extreme cases the autonomous flight wvehicle
would have needed a minimum Ja unch that when once launched could
have executed the entire mission unassisted. Not Jjust the nominal mission
but off nominal conditions. That would be the ultimate in autonomy.
In effect, in that scheme of things, the flight commander, the senior crewman
on board in effect, would have been in charge &k so to speak.
In the other case, you would have so many major functions pefformed on the
ground that in effect the person in charge had to be somebogy on the ground
and the flight commander in-Em- was in charge of steering the vehicle
but not in charge of determining where it should go. In the limit,

you would say it was in the tradition of naval command of a ship's captain when



sailing in fleet under the admiral. The admiral decided where to go -
the captain was in charge of gdtting the boat there. This meant the
flight director, the mission control center had a control function.
That debate was a significant debate because it helped to establish
relative roles or define the roles between the flight crew and the Flt Operations
people and it was taking place then around a program mission. This program
issue was reflected in various capabilities of the programs and their space-
craft. In Mercury the ground clearly had certain command functioms,
and the crew reported to the ground. As you went to Gemini you began to
have an onboard function with a computer, radar, and it couldd do an on-
b oard solution to the rendezvous problem, but when the rendezvous target
was outside of the capture envelope of the radar, the flight vehicle had
to depend upon the ground to tell it what maneuver to perform in order
to get within a range where it could see the target vehicle.
Also, as it began to see the target vehicle, it had to depend upon the
ground for status information. I have a table of data about Mercury,
Gemini, and Apollo S/C which might be interesting in illustrating in
a quantitative way some of this data because it shows the number of ground
commmunications parameters about the S/C and how much was shown onboard, and
how much was shown on the ground and tends to illustrate how & roles
were being defined.

Another issue that began with significant in this general business
was the function of trying to establish working relationships between

program offices and what is the E&D Directorate.



The program office is in effect defining tryl ng to define

a program and a flight vehicle and get it built. That consists of

a debating operation in many ways. Here is the program office

and it's saying to MIT for example, - we want you to build and design

and deliver a flight wvehic le system - guidance, navigation and control

system. We want that system to have certain characteristics. How do

you decide which characteristics it should have. Now you begin to hear

from the various directorates. The Mission Control Center people want

to require that the system the program office is buying from MIT

shall be compatible with their ground systems. The Flt Crew people
want to require that the computer cannot take a step automatieally, it

must ask permission of the crew. The program office has to get on with
building hardware antil it has to seek some resolution of that debate.

How much shall it accommodate - and I think this was the significant

thing about the program offices in the way that they interacted with line
organizations in creating the Center - was the degree wo which they reacted

t o the operational organizations and the other organizations and by responding
to them, or by relying on them in various activities they made those organiz-
tions what they are. TFor example, looking to another kind of a problem.

In the Gemini program - one of the questions was how would one procure the
training. equipment. There were two options ef available to the Gemini Program
Office. It could define training eqpt requirements and procure the training
equipment and then give it to F1lt Crew Operations as an operating organization.
Or it could give Flt Crew its delegation of their authority and some funding

exercise

and let them procure the equipment. Then having done that -/some oversight

as to the whether or not the right kind of equipment, the right kind of training

philosophy or at least one consistent with the program objectives was being
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brought about. The Apollo Program Office faced that same kind of a decision
and that decision was handled somewhat differently in the 2 program offices.
Partly because of the difference in the program and partly because of the
fact they were concurrent. The early parts of Gemini and Apollo were
running parallel. There-were-probably There was a difference in the
interface between the Center and its contractor in the @ase of Gemini with
McDonnell arné a major reliance upon the fact that MacDac had been a parti-
cipant with us in the Mercury program and therefore was knowledgeable

while there was concern that the NR-Grumman organizations needed more

help from us in understanding the full implicafions of manned space flight
There were also differences in some parts because of personalities.

I think the major difference is simply the fact that in operations organization
all we had to keep the focus of its attention on that system which it currently
must operate. So that even when Gemini and Apollo were getting started,

the operations organizations had to spend the greatest portion of their
energy on Mercury. When Mercury ended and Gemini came next, they did what
they could on Apollo but they spent the greatest part of their energy
directed at Gemini and it was only as Gemini began to come to an end that
they could spend the full force of their attention on Apollo. Tlat was
inevitable because they were responsible for the upgrading success of those
programs in their operational phase and it would have been inappropriate
for them to do anything else. It meant that they had to rely on the
program offices to begin to understand their needs, and respond to their
needs even when they had relatively limited time and dnergy to direct

towards these programs that were still yet to come.
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They often found the Program Offices understanding of their requirements
to be something less than perfect.
I think its' also impoatant to talk about the engineering
and development directorate because there were counterparts sets of actions
here.Buring this time, the embryonic engineering directorate was trying
to work with the administrative people to define the facilities and things
that would be required at the Centey, to recruit and develop its own staff
and to some degree they did not have as extensive a participation in Gemini
as they had had in Mercury and were to have in Apollo. This was not to say
they didn't have some significant participation in the Gemini program.
I think the problem they faced at this time was that Jim Chamberlin who wk
Office
had the Gemini Program/which had come out of the Mark II type studies
came from AVRO and was accustomed to an aircraft company kind of a project
team which used company engineering, manufacturing like test, etc., but
was clearly and positively in charge of the program. He was on a very
tight schedule and the organization wgs young and spending a great deal
of its energy in growing and he tended to rely 60 heavily on the contractor.
A lot of the people throughout the Center objected to the degree in which
he relied on the contractor because they felt that=was=t the contractor
was preempting their role and this is a classical problem that any program
manager is going to face in an organization like this. We had essentially
two groups of people - one group that had come out of the NACA ard-the
ether-group where they were accustomed to working hnhouse, and another
group of people who had come out of aircraft industry and some of the DOD
organizations, predominantly Air Force, who were accustomed to working

with industrial organizations with a laboratory kind of consulting service,



previously
which in many cases they had ebwieusily obtained from the NACA.

There were very different traditional models.in which these 2 groups had
grown up and the prior history they had brought. A lot of the history
of the Center Z:d?zts organization is how they learned to understand
each others point of view, adopt elements of it, and come to work together
It's a very knotty problem. It's a classical problem. The military has
had wmeveral versions of the problem in terms of the arsenal system,
how you go about procuring new total weapons systems. Recently the
companies have been experiencing some of the disadvantages of the total
package procurement kind of a scheme which was sort of the ultimate reliance
on the contractor.

There was this conflict. It was a very substantive and real kind
of a problem., How did you get on with the program very rapidly as the
Gemini program must, if it was to fit in its proper niche between Mercury
and Apollo. Perhaps the significant whing was that as the Center began
to accumulate a substantial amount of working manpower the Gemini program
was maturing into #est and the engineering directorate had now gotten up
to such mass that it could begin to have a substantial impact and it did.
It helped solve several of the problems the Gemini Program faced. But it
took time to bring that about. By the time Apollo had begun to get a clear
theme which wasn't until we had made the decision to go lunar orbit rendezvous
the engineering directorate was in a much more substantial position and played
a much more significant role. To backtrack - they were very significant
in reaching that lunar orbit rendezvous decision. That concept had been put
forward by John and had been extensively by groups under Owen

Maynard, Don Cheatham in the STG when the early apollo studies were going on.



That was a design approach which led not only to differences of view

within the Center on some points but also was a matter of debate between

the Centers in that Dr. VonBraun tended to favor the earth orbit rendezvous-

A direct type of approach. Another significant point where a major program

d ecision taking- taken very early in the program was based upon the

work of the Engineering Directorate was the decision that related to
pressurezfgiiéngines. in the SM. Dave Hammack and a group

of the propulsioné;eople in the E&D Directorate did a series of studies

under which they concluded that the pressure systems with a single engine

were the aroper approach to the main propulsion system for Apollo.

There was a period where people wer trying to find ways ofworking together

and establish some relative roles. The people in the program offices

had the feeling - the Program Mgr had to be in charge of the program in order

that it have integrity of some single focus. The Program Office couldn't

have the numbers of people-arrang- a range of techmical types and expertise

that were required and they wanted to find some way to turn to people

within the E&D and get them to render assistance. The people in E&D

who Wad skills and interests and wanted to have some significant say in

what was to be done. There were several things that developed during

this era that related to the ILittle Joe Program. It represented perhaps

in its own Baj the beginnings of the kinds of interface amongst organizations

that wexe-- was going to characterize Apollo. We had an aerodynamics group,

in the Engr Organization that was responsible for deaign analysis, and they

were going work on Little Joe trajectories. The Flt Operations people were

going to be responsible for operating the test sequence that was to take

place at WSTF so they were doing aerodynamic and trajectory work. Convair

was the producer of the vehicle so they were concerned about the performance

of their launch vehicle and they were doing trajectory work and the thing that
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was to be tested was the NR CSM and they were concerned about the performance
of the system and they were doing trajectory work. The problem was
that you would get into a meeting and everybody lm d a different trajectory
because gverybody had a difdferent routine for calculating the trajectory
doing integration, etc., and everybody used a little different kind of
input data, and everybody worried not only about his part of the problem
but everybody's else's part of the problem and things were sort of confused.
The resolutions that arised were probably pretty healthy and began
to typifly the kinds of solutions that were later developed in that
the program office took on the function of saying this is the data.
It ddcided what were the right kinds of data to be used in order to
make various calculations and it would conduct the negotiations amongst
the various pazrties where it was decided how one would establish that
data. Then one began to get consistent and coherent #esults and results
that were acceptable to everybody because they could be understood.
This pattern began to carry forth throughout the Apollo program.
The program people weren't responsible for generating the numbers but
they were responsible for conducting the discussion which established
what calculations were required and in effect assigning that function
to someonw but doing it in such a way that the results were acceptable to
everyone. One of the areas because I was involved in it was the discussions
that had to take place between us and contractors in the realm of engineering
simulations. We within STG had done a number of studies as to the various
ty es of control systems, etc., that were approapriate to Apollo and work
of that variety had gone on at Ames and elsewhere. The contractors had
done it and one of the program decisions what had to be made was
how would one establish and operate éngineering facilities which wou 1ld simulate

the vehicle so one could decide upon the design parameters, the control system,
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and then verify that the components produced had the desired performance
characteristics. The question essentially was the degree wo which one
would have a contractor engineering simulation facility and the degree
to which one would have an inhouse engineering facility. What the scope
of those facilities was to be and who whuld be responsible for running
various fimulation programs to verify that we had looked at all the
modes of gsystem operation for each of the varlious missions. This was
a matter of great concern and interest to the people who were to be the
Guidance and Control Division because they aspired to have such a facility
The contmactor was concerned because he was charged with responsibilities
for certifying his hardware and being able to develope and malidate his
designs. There was particular important interface also with MIT
personnel who were furnishing guidance and control system. Ther e
was a long segquence of discussion which to the problem of what
s hould be the scope of contractors facilities, endeavors in this area and
what should be the inhouse facilities and responsibilities. Perhaps the
most significant thing tn this whole set of interactions was the formalization
of the subsystem manager scheme because this was in part a recognition
of the way things were, but more significantly it was a very positive management
endeavor to make things the way people thought they ought to be. It was
probably one of the healthier things that happened, in the sense that by
giving a reasonably clear charter to a large number of people and their
organizations, it created a positive sense of responsibility and in part
it was a recognition that those were key people in the program and they
were playing a key role. Iike many t ings there is no perfect way to do that
and if the subsystem manager system had its weaknesses, but I think the

important thing was not the weaknesses in the system but the strengths.
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It gave large numbers of people in E&D and a pretty reasonable number of
people in Flt Crew and Flt Opns a clear charter to interact with the
contractor and it established a principle of working level discussion
which brought to program management the contractor and NASA an issue for
decision that had been thoroughly discussed and defined so that the issue
for decision could be clearly ddentified. This came about after ---
as a part of the subsys management there were several themes that had
been implemented in a major reorganization of the Center. The
fundamental theme was that one should have in an Engr organization technology
oriented groups. For example one should put in a singte organization
all of the people familiar with reaction control systems so that the
experience in the Mercury and Gemini programs would be properly reflected
in the Apollo arogram.. One shouldn't have ones people who were familiar
with small engines for example split up into 3 small groups in isolation
from each other. It wacs probably the most overt move that said - as
a major point of management strategy in trying to resolve the classical
problem of how flo you get an organization postured such that it does not
over specialize. The problem one faces is that if you put people in a program
management environment and keep them there, in too intensive fashion, they
loose a certain amount of technical bias to the discipline as opposed to the
program. On the other hand if you put them in a disciplined oriented
organization they can loose the dedication to program, and the program
needs to commit. That's the fundamental problem of this kind of an organi-
zation of the Center. The approach to some degree has been rather successful
in having a discipline oriented organization which has test facilities suitable
to its discipline as a way of maintaining its integrity at the subsystem kind of

a level and at the same time laying on the organization a program level of commit-
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ment which forces the orgenization to make the system work and stop trying
to improve it. It's a dynamic kind of a problem but it's in some ways
a problem of attitudes and how you postur e things and on balance it
seems to have been a very clever solution. We seem to have avoided the
problems of loosing our inhouse iddependence in the sense that while we
don't do a massive amount of research mf and development, we do do some
significant work and while &= we do that, it has not gotten so abstract
as to wind up in a posture where we have resident on the facility. Two
independent organizations - one is a set of research labs which furnish
consultants and the other being a set of program organizations which
are essentially management oriented. That's a fundamental axis of
tension that will always exist. It exists inherently between the Program
Offices and line organizations, within the line organizatimns, it's going
to exist between the test specialists and the analytic specialists and
people who are appointed as Subsys Mgrs and therefore begin to take on some
of the management and administrative responsibilities. Tt's an dnherent
tension that's built into this problem. The scheme of subsystm management
as it developed within-iam- Center changed the way of exploiting that tension
in a healthy and productive kind of a way. That kind of interaction between
the progmam offices and program management scheme is what's done so much to
give the Center the color that it has.

Perhaps one of the things * of inherent tension between Program
oriented people and lab oriented people we spoke that in Gemini we had
the problem that one of the groups of people came out of an industry project
office kind of organization and the other came out of the NACA. It was
significant that as the Center grew, the recruitment of personnel into the

program office tended to be strongly people who came from industry and from
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the DOD organizations. Many of them directly out of the service, others
out of some of the organizations such as Wright Pat. They came because
this was the onlyiest game in town. It was obviously the kind of a challenge
that people would rspond to. There were lots of young technical people
in those organizations who saw opportunity amd who were free to move,
who were fasceinated by the &hallenges of manned space flightw It wasn't
difficult to recruit people from wgerywhere, from industry - other elements
of the govermment, etc., This was a great asset to the organization. But
it is significant that in the process of this, relatively few of the core
group from ILangley and STG came into the program organizations. They tended
to concentrate in organizations in FOD, FCOD, E&D, - so some of the tensions
that existed between the program offices and the line organizations was
enhancement of this point we had mentioned of people coming from different
environment. As the organization grew, everybody recruited from outside
because that was necessary. The significant point to keep in mind was that
the program offices tended to recruit more senior people externally whilé
for example in Flt Operations, their growth was such that they could pre-
dominantly recruit younger people and trin-i- train them in the disciplines
and modes of operation that they were endeavoring to establish. The same
thing tended to be true in E&D. This was of reasonably significant nature
because when the Subsys Management organizations were estalbished in 196k
as part of a magj major reorganization, substantial numbers of people were
transferred between organizations. Another thing that chraacterized this era
was- and to some degree characterized the Center ws the fact it was a highly

verbal kind of an organization. It had not been strongly committed
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to writing everything down and this gives some great difficulty in trying
to reconstruct the history because it makes it far more dependent upon
memory than it would be in other kinds of contdxt. Tt's a heritage of
the task force character of the STG and it carried forward into the
Center and even today characterizes one of the great strengths of the
Center which is its ability to put together ad hoc organizations that
represent all the appropriate strengths to attack any given problem which
is set and that capability which has stood us in good stead on such things
as the POGO problems in Apollo or some of the other incidents, is in part
a reflection of this tendency to rely upon people and their dedication to
a problem rather than upon written formal definitimns of responsibility
and authorities and their solutions as-a-mesans It's one of the great
s trengths of the organization if it can continue to do that as it matures.
Perhaps we ought to talk about the interface between the Center and Hgs
because that became such a significant function of the program office.
At least, as I was able to see the problem The Agency at large
was having the kind of classical delimas that we've been talking about
growing
within the Center. Not only was the Center geing, but the entire Agency
was growing. As it grew and grew rapidly there was a substantial change
to the character of the organization because of the new roles that had
to be defined between Hgs and the field Centers. In NACA tradition, the
Hgs had been a rélaiively modest type of function. The great strength of
the organization was in the field Centers and the Field Centers had a
clear cut set of responsibilities and there was a minimum amount of conflict
The Hgs was clearly an administrative policyyfunction - it had no major
facilities or resources with which to compete with the field Centers.

But as the Agency took on a programmatic character, it-b there began to be a
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difficulty in arriving in a resolution as to what was to be the role of
Hgs and the role of the figld Centers. In Apollo, the problem focused
in trying to arrive at a level of control of the Hgs vis-a-vis
the field Center in terms of the program specifications. It was a proper
kind of thing to tyy to have a sepaparat separate- set of specifications
but the very early draft of the Apollo program specifications clearly
identified the problem that there were difficulties in the interface
between the Hgs and the field Center because draft of the
specification was totally out of balance. It was vast in the level of
detail to which it addressed such things as communication and it failed
to address other subjects in their entirely. Part of the problem revolved
simply around the question of was the program a singular program for the
Saturn Apollo system and was the focus of program authoiity in Wash and
at what level of technical direction were they going to impilemen
emphasize and perform in their own right vs their role in assigning functions
to field Centers and establishing interfaces of that variety. What was
to be the level of-yperting. reporting.Tyagie major irritants in trying to
arrive or these were things people discussed in trying to arrive at this
resolution. In general, it Bended to work out over time that the working
interfaces with the Hgs organizations tended to be focused on a counterpart
basis in the program office. About the time of the Subsys Management structure
when Dr. Shea came to the center, there was a significant change of climate in
the sense that having been in the Hgs and now being in the field Center, he
felt comfortable in acknowledging that HBs had certain ligitimate functions.

But that there was a necessary and proger degree of lattitude that the Center
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had to have and so there began to be a less argumentative kind of inter-
face and one that began - still the proper and normal kind of tension

that exists between a Hgs and a field Center, but the Hgs began now to
recognize that its function was more oriented to looking at the relative
roles and functions of the 3 field centers and what the interfaces ought
to be amongst them and it competed less with the field Centers in terms

of trying to direct those centers as to how they would do functions that
were clearly within the scope of responsibility that had been assigned
them. This didn't take place all at once and it wasn't uniform.

It hzd a different history as it was reflected in the Mercury, Gemini,

and Apollo programs. I didn't see it as clearly in other programs

I didn't have the vantage point. Once the specs that perhaps Hgs conflicts
outside of the operations area were perhaps more specific in the Apollo
Program. One of the problems is the interflace between the Program Office
which is in effect a staff office of the Director for a particular project
and its interaction with the Hgs kind of a program office which is a staff
office of the assgociate administrator for a given project. The question
of how flo program managers at the Hgs and field center interact, and how
did the Center director interact with the-asseeat assoclate admin strator

and with the Hgs Program Director. It was a difficult interface to define.
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The whole question of whether or not you ought to have a Program
Office at Hgs was of course one of the fundamental kinds of problems.
It was clear that Brainerd Holmes felt that to have what he considered
the necessary level of control of the program, that he needed that
kind of thing. That perhaps is almost the definition of
was the Associate Administrator in the Hgs organization running the
program ar were they running an institution within which there was
to be a program, and where was the program then to be run.
This was the issue that was difficult to resolve - to uncouple
the institutional function from the programmatic function.
When you were trying to create both simultaneously and where the
institutional requirements were to some degree being defined by the
program to which you were committed. For example - the character of the
MSC in terms of the fact that it has major test facilities was an endeavor
to define the institution and say - we don't want to be Just a program
management institution because the point we spoke about earlier about
maintaining one's technical depth so we tended to arrive at a resolution
which said we will build those mmjor facilities which at the end of the
program will be national assets. That will allow us to have direct
technical activity which will maintain our expertise. That close couple
was what led to a great deal of friction at the interface. It was
a very real problem. What kind of a Hgs were we to have. What kind of a
field Center were we to have. One of the things that was discussed
in terms of having a program manager. It was interesting that there
was general agreement that one needed a program manager whose function
was to integrate the activities at the 3 centers. In general the field Center
people felt that it ought to be an activity which monitored their negotiations

that they should megotiate the details of an interface and Hgs should observe
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and endorse that sort of activity. Hgs viewed as necessary to make
some preliminary definition and cdoax the people to some negotiation
One of the themes discussed was whether or not such a program manager
could not be resident at one of the field Centers in something of the
tradition that an édmiral sails with the fleet - but doesn't necessarily
have command of the ship on which ae and his staff reside. In the end,
the program management function was in Wash but increasingly became
a separate function from the institutional Hgs function. As the program
matured, there came to be a reasonable interface between the Hgs
program office and the field Center program office in that the field
Center program office was the point through which all the interfaces
with Hgs of an official nature were directed. This created for the
program manager some problems in the sense he had to be very careful
to recognize that he was a staff function for the sgehter director and to
be careful to not overstep that authority. That was the general reflection
of the fact that within the center we faced the same kind of problem
the center Hgs issue represented and that is - how did one uncouple
the program from the institution. One didn't want the program manager
to manage thexzerx entire Center and yet by managing the program,
he made many decisions which impinged strongly upon that activity.
It is inherent in an organization of this variety that th&s will be
an area in which a great deal of judgment and a certain inherent tension
exists and it's reflected in tensions that exist between a program
organization and a line organization. That's how we've institutionalized

the conflict. But it's mx one that's been done in a healthy way.
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Tt's a real problem whewre-i/L-of-the-institution- - you don't want to
forfeit the institution to the program. You don't want to indenture
it to absolute slavery but you want to indenture it to service.

In all this, the thing that I've felt in the history of the
institution is that in all these conflicts between ourselves and the
contractor, between program offices and line organizations, between the
Center and the Hgs, - the thing that's been the secret of the strength
and suceesses of the organization has been that people fought about
things that mattered because they mattered, and accepted solutions
because they worked. There were the émevitable kinds of personaliyy
clashes but in the growing kind of climate that has characterized the
Cénter fintil recently, there has never been a petty kind of character of
things at what I've been able to see. Perhaps that's the product of
youth and expansion versus retrenchment and these kinds of things that
are beneficial but I have to think there is something more to it than
that. There's been a positive kind of managemént thing.that the management
is thought of being a large group of people and the whole practice of the
manner in which we do flight operations, the manner in which we conduct
flight readiness reviews where the subsys manager attests to the readi-
ness of his system, the reliance on people is not just a matter of accident
gﬁﬁXxx it's a matter of deliberate policy. Overtly expressed. That's
what has kept it productive.

We did get to a formal resolution of the Hgs Field Center interface-
in terms of the specifications, and the configuration management system
The configuration management system wound up #mbodying a definition of a
level of control for the Hgs, a level of control for the Center, a level

of control for the contractor and within the Center the configuration manage-
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ment scheme then seught-to- saw to it that authority was given to various
elements of the configuration management system in flight operations,
flight crew, and E&D where they had a level of change authority such that
Slayton ran a crew procedures panel under which he had certain authority
for change and when Xk matters exceede@th the authority he had it went

to a program configuration board. That configuration managemtn scheme

is the formal expression of the current interface between Hgs and field

Center.



