1968 NASA AUTHORIZATION 997

, MSFC
- SATURN APOLLO

SELECTED MAJOR CONTRACTOR
MANPOWER PLAN

FY 66 FY 67 FY 68

50, 000—
DIRECT 40,000—'—’_\
MANPOWER \
30,000} Bt TS
AVERAGE MONTHLY MANPOWER LEVELS.
20,000
FY 66 CFY 6T FY 68
41,900 33,500 28,000
10,000 '
FIGURE 59

In conclusion (fig. 61), our confidence is quite high with regard
to the uprated Saturn I program. The vehicle is qualified, and we
hope that the perturbations and requirements resulting from the AS-
201 accident will be rather routine engineering changes that will not
seriously delay the program. , _ '

With regard to Saturn V, we plan to launch the first vehicle in the
second quarter of this calendar year. I have discussed some of its
major problems with you. We feel that to some extent our second
stage is showing signs of improvement; we look forward to the first
flig th second stage being stacked in the AS-501 at KSC later this
month, ) ‘

‘We are proceeding with the initial steps for refurbishment of the
Beta III Test Stand at Sacramento which was damaged by the third
stage explosion. Estimates run about three-quarters of a million dol-
lars for repair of this facility. ‘

Our funding level, as contained in the President’s budget while not
as much as requested, should be adequate. - Adequate that is, if no
major failures or technical problems are encountered. ,

Of course, we are always subject to our funding being reprogramed
from Washington. Over the past year or so, by coordinating with
headquarters and paring our programs, we have reprogramed about
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$200 million in order to help solve problems at the other manned space
flight centers, Manned Spacecraft Center and Kennedy ‘Space Center.

We do have an active cost reduction and accident prevention pro-
gram. One example of cost reduction is the elimination of a set of
ground support equipment for the Saturn V second stage vertical
checkout building at the Mississippi Test Facility. An identical set
was required for the second stage test stands, and by conducting the
postfiring checkout in the stands instead of the vertical checkout build-
ing, we saved several million dollars without impeding the static
test schedule.

Our Manned Flight Awareness program and Accident Prevention
program are very highly motivated programs. The examples shown
today were not to leave you with the feeling that the program is acci-
dent prone but rather to acquaint you with the type of unplanned
occurrences that can happen on a program of this sort. There are
human errors and mistakes made even though the product has good
design, and the Accident Prevention program is what is thought to
be the ultimate.

This concludes the Saturn program review.
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NASA MICHOUD-MISSISSIPPI COMPLEX

Before your visit to the New Orleans/Mississippi complex (fig: 62),
I should take a few minutes to explain the facilities and how they are
integrated into an efficient and self-sufficient operation.

The Michoud Assembly Facility, which is one of the best aerospace
manufacturing and assembly plants in the country, is located in the
northeastern part of New Orleans (fig. 63). This site is ideal for it
isadjacent to intercoastal waterways.

The Michoud Assembly Facility is located on 897 acres near New
Orleans. Forty percent of the plant is occupied by Chrysler which
manufactures the first stage of the Uprated Saturn I and the remain-
ing 60. percent of the plant is occupied by Boeing for the manufac-
ture of the Saturn 'V first stage.  The facility includes hazardous test
facilities where the stages are pressurized and pressure-checked. A
runway is used to take the stages to the dock where they are loaded
on barges for intercoastal watérway transportation, ‘Barges and ships
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are used to transport the stages to the Mississippi Test Facility and to
Kennedy Space Center. j

‘Closely associated with this is the Slidell Computer Operations Of-
fice Facility (fig. 64) located between the Michoud Assembly Facility
and the Mississippi Test Facility in the small town of Slidell, La.
This facility originally belonged to the Federal Aviation Agency and
was surplus a few years ago when we acquired it. Like Michoud, the.
Slidell operation is one of the best in this part of the country -and
serves both the Michoud and Mississippi facilities. 2

The Mississippi Test Facility (fig. 65), located northeast of
Michoud, is in reality an important national test range. Here the
first and second stages of Saturn V are test fired. Surrounding the
test site fee zone where the Government owns the property, is a buffer
zone in which we have certain rights which preclude, for example,
habitation.

Located across the canal from the Michoud Assembly Facility is the
Air Products & Chemicals Inc. plant (fig. 66). This is the plant
from which we acquire most o¥ “the liquid hydrogen and liquid
oxygen for the Saturn vehicles. Cryogenic barges transport the pro-
pellants along the intercoastal waterway, up the Pearl River and to
the test stands at Mississippi (fig. 67). . ‘

To summarize the activities and the relationship of the facilities lo-
cated in the Louisiana and Mississippi area (figs. 68 and 69), the

FIcURE 64 E
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Saturn V first stage is manufactured at Michoud. The stage is barged
to the Mississippi Test Facility for static firing. The Saturn V sec-
ond stage, manufactured on the west coast and shipped by ocean-going
vessel to Michoud, is also barged from Michoud to the Mississippi
Test Facility for static firing. The first stage is returned to Michoud
for checkout and refurbishment ; second stage refurbishment is accom-
plished at the test site. - Both stages are shipped by water to the
Kennedy Space Center. ; :

Many ancillary facilities have been activated by private industry in
this area in support of the total Saturn program.

The complex has a work force of approximately one-half billion
dollars or more. It is a very vital element in the Saturn Apollo and
Manned Space Flight program and is one of the newest and most im-
portant national assets in the United States.

: FIGURE’ 69
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PART III. APOLLO APPLICATIONS PROGRAM AND FUTURE PROGRAMS
FEBRUARY 10, 1967 . .

Mr. Chairman, gentlemen, my presentation this afternoon will cover
the Apollo Applications Program, and, in more general terms, some
thoughts about our space program of the future. I will also touch
upon the Voyager Program which, as you know, would send an un-
manned probe to the planet Mars. Voyager is not a Manned Space
Flight Program; it is under the cognizance of Dr. Newell’s Office of
Space and Applications. Marshall will play at least the role of
launch vehicle supplier for this program because Voya,%‘er will fly
aboard the Saturn V. It is possible that we shall also play a major
part in the development of the interplanetary spacecraft. Finally, I
would like to say a few words about potential applications in space
of nuclear propulsion. ~ '

You have just heard a comprehensive report by General O’Connor
on the status of our Saturn Program for Apollo. Perhaps the best
way to begin a discussion about our next steps in space is to catalogue
the manned space flight capability our country will have after the
Apollo hardware and supporting capabilities become fully operational.
This chart lists these capall))ili-ties.

First, Apollo will provide us with a capability to conduct manned
space exploration as far out as the distance to the moon, about 250,000
miles from earth. - :

‘It will provide us with the capability to make a manned lunar
landing and allow two men to spend 36 hours on the lunar surface.

Apollo will give us the capability to accommodate a three-man crew
for a period up toabout 2 weeksin earth orbit. o

The flight hardware which will be provided by the Apollo Program
includes two launch vehicles, the Uprated Saturn I and the Saturn V,
and a spacecraft consisting of a command and service module, and a
lunar module. The lunar module, in turn, is a two-stage rocket
consisting of a descent stage and an ascent stage. i

The development and manufacture of all this hardware, as well as
the operations capability, are the product of a unique resource base
which can readily be employed for our next steps in space. We have
our worldwide data acquisition network. We have the factories and
the laboratory and test facilities, such as Sacramento, Mississippi,
- Cape Kennedy, Houston and right here in Huntsville—about $4 billion

worth of Government investment.. Lo : \ e

- And all of this is undergirded by a highly skilled manpower base.
Today we have about 290,000 people in the Apollo program, about
60,000 less than the peak figure of 350,000 about 1 year ago. We be-
lieve that the $20 billion investment in our manned space capa-
bility is really best manifested by these people. That’s the greatest
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MANNED SPACE FLIGHT CAPABILITIES
PROVIDED BY APOLLO PROGRAM

® Manned exploration of space as far as 250, 000 miles from earth,
including manned lunar landing and 36-hour stay time on lunar surface.

@ Ability for three-man crews to carry out operations and experiments on
earth-orbital flight missions up to two weeks in duration.

® Flight hardware: o |
Launch vehicles: Up-rated Saturn | and Saturn V
Spacecraft: Command and Service Module, and Lunar Module

® Unique resource base:
World-wide tracking and data acquisivtion
Facilities and logistics
Highly skilled manpower base
Management know-how

CHART 1

single resource that this program is producing. It has been said many
times that in Apollo we are not spending our money on the Moon, we
are not spending our money to pick up a handful of lunar dust and
bring it back to earth. We are spending it right here on Earth, and
by far the greatest single factor is the payroll.

People, who are learning how to do things in an unprecedented way
by developing these systems for Apollo, are certainly our most vital
resource as they apply their new-won skills to future programs.

Finally, to get this big job done, we have developed the management
know-how : the know-how for keeping a large program, costing more
than $120 million a month, on track %y providing sufficient visibilit;
of the progress of all elements and subelements of the program in suc
a way that we can detect early enough where trouble can be expected.
This, I would say, is really the gist of good management of such a
program. If we wait until something caves in, it is then too late to
take remedial action. So the eyes and ears of our management net-
work must penetrate the contractors, Government agencies and univer-
sities participating in this program in such a way that we get seismic
readings early enough to apply remedial action.

So management know-how is also a capability which is a direct prod-
uct of our Apollo program, a capability, I might add, that can be ap-
plied not only for our future space programs, %ut for the management
of other major private and government programs as well.
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This brief listing of the Manned Space Flight capability provided
by our Apollo program suggests the very considersﬁ)le first steps we
have taken to establish our country as a preeminent spacefaring na-
tion. But we must remember that, impressive as these achievements
are, they are only first steps when we consider the vast possibilities for
the future which mastering this new ocean of space opens up to us.

I have listed on this chart areas which I think hold out the greatest
promise for man as he continues his space adventure. There are four
major areas. First, and certainly most important today for our prob-
lem-plagued planet, is providing systems to improve man’s lot on
Earth. Secondly, using new scientific tools for the general advance-
ment of knowledge in fields like astronomy, physics, biochemistry, and
so forth. Third, exploration of the Moon and the planets, manned and
unmanned, and, finally, technological support to other national pro-
grams, to feed the know-how developed under the aegis of the space
program into other sectors of national activity, so that we can keep
our industry vigorous and progressive, and continue our technological
leadership.

THE FUTURE PROMISE OF MAN IN SPACE

| mprovement of Man's lot on earth
® Earth resources management
®  Weather forecasting and control
@® Navigation and traffic control
® World-wide communication and television

Advancement of Knowledge: Service to Science
E_xploration'of the Moon and Planets -

Technological suppo(‘t to other National Programs

CHART 2
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Now let me address myself to these four points in more detail.
Improvement of man’s lot on Earth. We believe one of the most
exciting prospects of the space program is providing a highly sophis-
ticated tool for Earth resources management. As you know, the
Earth is presently undergoing what is called a population explosion.
The number of people on Earth is growing at an unprecedented rate.
Let me give you a few figures. Between the birth of Christ and the
year 1700, mankind doubled. It doubled again between 1700 and
1900; and in that interval it didn’t take 1700 years, it took only
200 years to double. There are 3 billion people on Earth today, and
right now the number of people on Earth is doubling every 33 years.
This means there will be over 6 billion people by the year 2000 and
from 12 to 13 billion by the year 2033. Now the year 2033 is only
66 years away from us. This means our own children will be very
deeply involved in the consequences of our exploding world popula-
tion. Our own children, born today, will be around 60 or 65 years old,
and they will live in a world of 12 or 13 billion people. Now the
experts believe that the Earth has enough basic resources to support
12 or 13 billion people. Even if many more countries become indus-
trialized during that period of time, these experts believe there are
enough resources in the form of oil, mineral resources, and so forth to
support this population for hundreds of years.
ut the problem is deeper than these absolute figures or the rate
of growth. The areas of greatest population growth on Earth today,
both absolutely and relatively, are the underdeveloped nations of the
world. Modern medicine has begun to make its beneficient inroads
in these nations, reducing the infant mortality rate and increasing
life expectancy. But the rate of births has been rising, too. And
so it is here, in these underdeveloped areas where people already have
too little to eat, where the population explosion is having and will
have its greatest impact. Moreover, more than 50 percent of the
entire population in many underdeveloped countries consists of chil-
dren under 15 years of age. No wonder we read forecasts of famine
for vast areas of Asia: )

Breadwinning in these areas becomes the sole preoccupation, as these
nations spend their meager resources simply to stay alive, with little
or no money left over for the development of new production facilities
to improve their own lot or that of their children. It is a hopeless,
almost vicious situation. , :

We believe that one effective antidote is a worldwide Earth re-
sources management system, something which today is a very primitive
thing. For example, only 9 percent of the land surface of the Earth
is presently used, either in the form of acreage where food plants are
being grown or where livestock are being raised, to feed the world’s
people. Much of the other land cannot be used because it is too moun-
tainous, or too cold. But there is plenty of land that potentially could
be used for agricultural purposes, if, for example, we are willing to go
into the jungles of Brazil and convert these jungles into an agricultural
area, a step which would require tremendous additional investment in
the form of things like roads, railroads, telephone, and electricity. In
view of the cost, many people who have studied this problem believe
that the smartest thing to do, at least for the time being, is to get more
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food out of the 9 percent that is presenly being used. For it is a fact
that the average crop yield in underdeveloped countries is about 25 per-
cent of that found 1n highly developed agricultural countries such as
the United States or Western Europe. Yields are excessively low in
India, large parts of Africa, sections of Latin America, and so forth.

Now then, what has all this to do with out space program? We
have all seen the pictures taken with a Hasselblad camera from the
Gemini spacecraft. The Hasselblad is a simple hand-held camera,

" not very sophisticated, but its pictures showed a tremendous amount
of detall. Now, if we can combine more sophisticated cameras, with
better resolution, with some new types of film material that have re-
cently been developed, we shall be able to use the space medium to
conduct continuous, never-ending surveys of our Karth resources.
‘We shall be able to tell rye from barley, and rice from soybeans. “We
shall even be able to tell how those soybeans or that rice is coming
along. And this includes seasonal variations. We shall be able to
mark the progress of these crops through their growing seasons, and
the impact of weather—droughts, storms, hurricane damage—on that
progress. And at harvest time, we can prediet the harvest yield in
various parts of the world. Now this business of being able to iden-
tify “what” and “where” and “how much” is going to be harvested
in ‘various locations of the Earth is half of the problem of Earth re-
sources management; namely, the supply of food available.

The other half is the demand, and this is measured in numbers of
people. The very same system that enables us to distinguish between
types and qualities of crops can also give us the pattern of population
growth, If we continuously overfly the same areas we can learn by
city and town where man is multiplying most rapidly. We can know
how many eatersthere areand wherethey live.

These supply-and-demand data gleaned from Earth-orbiting space-
craft woulé) give us the information needed for resource management.

We would feed this information into a computer, and the computer
would tell us many weeks ahead of time of famine in Calcutta or
somewhere unless we do something soon. Food shipments could be
initiated before disaster hits. This 1s one benefit. '

But there are other benefits. Suppose we learn that the yield in cer-
tain parts of the world are consistently poor. As part of our world-
wide system ‘we could employ multispectral sensors to find out ‘what
the problem is—too much salinity in the soil, poor fertilization, not
enough water, maybe soil erosion.. ‘We could convert this information
not only into food shipments, but into words of advice to solve a
chronic agricultural problem. Instead of food, we could ship fer-
tilizer, or even consultants to give some adyice on the spot. And then,
if we bring our communication satellites into play, to educate people
directly on steps they can take to help themselves, we have another
powerful tool in space for solving the problem. . :

The system I have been describing could do more than just look at
cropsand people. : : :

In addition to application for food management, these same sensors
could also be used for prospecting for ore and oil deposits and for-up-
dating maps. It has been estimated that it costs about $1 billion a
year to update all the mapsin the world. And no systems are simpler
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and more effective than doing this updating with photography from
orbit could be.

We could also use this tool for oceanography, another important
aspect of earth resources. Not only coul§ we determine things like
sea state and water temperature, but we could also measure, for in-
stance, salinity of water and plankton content. These elements in com-
bination have a direct effect on the habits of fish. Plankton is a basic
food material produced by the sea, and wherever there is plankton,
there you will find little fish. And where you find the little fish, you
find the big fish. So if we keep an eye on the plankton distribution
in the oceans, we can tell our fishing fleets where to go.

Now I don’t want to mislead you in this area. We are not in a posi-
tion to inaugurate, effective tomorrow, a complete worldwide resources
control system that can do all these things. This is a very major re-
search and development proposition. Much work would have to be
done in what we call ground truth correlation tests. It is necessary to
overfly accessible patches of land, for instance, not only in the United
States, but, also in other climatic regions to calibrate our sensors and
photographs under conditions where we can compare the pictures with
what we really find on the ground. And this procedure of calibrating
sensors and cameras is the first step.

Now, the question may arise, “thy go into orbit to make these sur-
veys? Can’t we simply get this information by sending questionnaires
- tothe Department of Agriculture?” Well, maybe inthe United States
we can, but we surely cannot do this in areas like India or central
Africa, or northern Latin America. These data certainly have not
been collected and organized, and the farmers individually don’t know.
So photography from above is necessary.

Then the question, “Why not take the pictures from an airplane?”
Well, it’s a question of cost, really. Whenever we want to continu-
ously watch, record, or measure on a global scale anything that con-
stantly changes, like crops, we would have to run up an exorbitant fuel
bill if we did it with an airplane. On the other hand, sending a space
system to orbit may be more costly, but once it gets up there, it stays
there; and the lon%er it stays there the more economical it becomes.
We can easily establish fixed points where we can say, for example,
that a Saturn V, after half a year, breaks even with a DC-8; and after
1 year breaks even with a Cadillac; and after a year and a half breaks
even with a Volkswagen ; and beyond that, even beats a Honda scooter
in miles to the gallon. So whenever we have need for a system that we
need to do a job for a long, long time, such as constantly surveying
vast expanses of earth, the space system is simply more economical.

You know, all these questions about one booster being a little cheaper
than another are completely masked by this overall effect: that, if we
extend the operating usefulness of the system, it will pay for itself.
It will pay for itself just because of this basic feature that in orbit we
don’t have to burn fuel to stay there. So, I personally do not believe
we can run a system like this any other way with anywhere near the
economy than we can from space. This is a new capability that space
is providing us. :

. The way we would do it would be to put a satellite, or several satel-
lites, into orbits with sufficiently high inclination to the Equator, so
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that earth rotates within the orbit. The northernmost part of the
orbit would be close to the Arctic Circle, and the southernmost part
close to the Antarctic Circle. Thus we would have basically all of the
interesting land and sea masses under the swath of the spacecraft that
continuously overflies it.

One of the most challenging aspects of this whole operation will
be data ﬁ)rocessing. The computer center on the. ground, unless we
do it right, can be virtually drowned by the continuous torrent of data
coming down from the spacecraft. The spacecraft gets its electrical
power from the sun, through solar cells that never wear out. Inci-
dentally, our little Vanguard satellite is still beeping although it went
gp ti éy’?ars ago. So here the question is “What shall we do with all this

a .

Well, much of the data collected is probably not needed, such as
that picked up when overflying oceans or cloud-covered areas; or if
we have 4 weeks of good weather somewhere in the United States, we
don’t need any more data of that particular area. Yet there may be
other areas where the weather is, on the average, pretty bad and where
we can get a good clue to the crop situation only occasionally. These
data are important. The most important function of this computer
center will be to reject-the useless data and select what’s really im-
portant and process it. This includes distribution to the interested
~ parties. For example, the Department of Agriculture or the Depart-
ment of State may want to know about crops; the U.S. Geological
Survey may want to get data on oil or mineral deposits; and maybe
the Navy would like to get some data on oceanograpﬁgr. So dissemina-
tion to many, many agencies would be involved. :

Another application for improving man’s lot on earth is global
weather forecasting. The basic technique would be the same. We
would look down at the weather from the spacecraft as we have already
done with Tiros and Nimbus satellites, and get all the information on
the movement of cold fronts, overcasts, and so forth.-

Now these early systems, Tiros and Nimbus, certainly real achieve-
ments in their own right, may be considered primitive when considered
with future possibilities. Tiros and Nimbus use television cameras.
But imagine for example, the employment of a technique called cross-
beam correlation. With this technique we can measure turbulence
layers, including the famous clear air turbulence in the air at various
altitudes. Clear-air turbulence is a problem for our high-flying mili-
tary and commercial jets. And advanced satellite weather forecasting
system can also employ ground stations. For example, we could have
100 stations on the ground in various locations, some even in buoys
anchored in the oceans, so that whenever the satellite appears on the
horizon, the ground station would release a balloon. As the balloon
rises through the atmosphere, it would record the temperature, density
and humidity, stratification of the atmosphere, and then radio this in-
formation up to the passing satellite. The satellite would simply
record it. It would code the number of the station and write down
what the station records. Then whenever this same satellite overflies
a central weather report station in the United States, it would just
dump its information collected from all over the world into the central
station. The station would feed it to a computer, and the computer
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would process it and provide forecasts, for example, of what the
weather will be in New York in the next 2 hours, 4 hours, 6 hours, 8
hours, 24 hours, and so forth.

The question of how we could make such a system pay—it must ob-
viously be done on an international basis—could be solved quite easily.
by offering people who participate in the program the benefit of this
weather service. Take a smaller country, like Portugal, that cannot
afford its own major space program. The Portugese could either sub-
scribe to the service or they could get this service in exchange for
making a few trawlers available to service some buoys in a certain
stretch of the Atlantic Ocean.

Now the next item listed for improving life on earth is navigation
and traffic control. We are conducting a study here at the Marshall
Center on what else one can do in the area of navigation and traffic
control from orbit. You may be aware that there are transit satellites
in orbit today that are used by the Navy to track ship positions. Such
satellites are relatively simple. When such a satellite comes over
the horizon of a ship anywhere on earth, the satellite furnishes its
own orbital data, in coded form. Now these orbital data were orig-
inally established when the thing went into orbit, but due to normal
orbital decay, it is necessary to update these data and this is done with
ground tracking stations. Every now and then they send the satellite
a new set of updated orbital data on its own position in orbit that’s
good for the next few weeks. Now there’s a receiver on the ship that
gets this signal from the spacecraft as it passes. It makes use of the

oppler effect.

For an example of the doppler effect, when a locomotive is approach-
ing you with its whistle blowing, the tone suddenly drops as the loco-
mot1ve is passing you. It isjust as if you are in a boat running against
the waves; you see waves of] higher frequency than you would if you
were running with the waves. So as the sound waves are coming from
the train approaching you, you hear a higher frequency than when
the train is going away from you. The same doppler effect, the elec-
tronic equivalent of it, is used in these navigation satellites. The
satellite produces a tone, and you measure the doppler effect. If you
have a slanting pass, the doppler effect is not as great and not as
abrupt as if it passes directly overhead. Now for the ship to calculate
its position, it follows a procedure similar to that used by a surveyor
who wants to know where he is. He looks at mountain A and moun-
tain B, and makes a triangulation. He knows the distance between
the two mountains, so he knows the baseline of the triangle. He meas-
ures the angle between the two mountains and thus determines where
heis. Well, when the satellite goes through an orbit, it knows its orbit
and it knows: At this moment I am here, a little later I am there, and
still a little later I am over yonder. So what the ground- or ship-based
computer really does is make a triangulation with a single but “mov-
ing mountain.” The ship itself need not send out any signals at all.
It carries a handbook showing when a particular sateilite will be vis-
ible from a certain part of the world just like you get a sunrise and
sunset chart. So all the skipper does is take the satellite’s signal, and
after the satellite has passed, the little combination receiver-computer
in the ship gives him a print-out of the longitude and latitude of his
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own ship. Incidentally, if you have a seagoing yacht, you can buy,
for about $12,000, one of these little gadgets. At any rate, this shows
us what is being done with satellites today in the area of navigation.

Traffic control is a more elusive thing. Right now in the North At-
lantic we have the problem of increasing air traffic. During the same
optimum time of day or night, every transatlantic airline wants to go
across at the optimum rotte and altitude westbound or eastbound, as
determined by wind and weather conditions. For customer conven-
- jence every line wants to fly during a few rush hours, so there are tre-
mendous peaks where a lot. of traffic is condensed into a very narrow
airlane and a very narrow time window. Today they space these air-
liners at a minimum separation distance of 120 nautical miles, at the
same altitude. This is considered reasonably safe, but they are now
talking about reducing this to 90 nautical miles. This proposal has
caused some heated debate among airline captains as to whether this
is really a safe thing to do. ' If any one of these planes isn’t exactly
on the spot where it’s supposed to be, it will endanger the plane ahead
or behind. So there is a pressing demand for positive transoceanic air
traffic control, particularly in the North Atlantic area.

Air traffic experts would also like this traffic control to be integrated
with better weather advisory service, preferably in the form of a
weather map being cast directly onto the pilot’s weather radar so that
he can see where he is, where the other planes are, and where the bad -
weather is—the whole thing in an integrated display. We believe
this is a very promising thing and may be so promising that it could
© even become attractive for aviation over the continent.

The final item on the chart, under improving man’s lot, is worldwide
" communication and television.. Today Syncom is the only undertak-
ing in the world that is making money out of space. . They are leasing
channels for transatlantic telephone now, I believe, for 11 cents a min-
ute for telephone calls, which is a fraction of the cost to lease a cable.
Again, I believe, this is only a beginning. A relay satellite system
employing synchronous satellites at 22,000 miles’ altitude, moving from
west to east, in the plane of the Equator, with the speed of the rotating
- earth, provides relays that are simultaneously visible from all North
“America, Latin America, Europe, and Africa. They are high enough
so that they are in direct line of sight, and since they rotate at a period
of revolution of 24 hours, they appear to stand still at one point above
the Equator, for example, a little bit east of the mouth of the Amazon
- River. There are several satellites sitting there at this very moment
providing such radio telephone relay links. BT
 You can use these same things for global television. In-fact, they
have already beén used. The method is to tie up a large number of
telephone channels and use them for television.  But in due time there
will be full-time television relay satellites of this kind. But one can
go even beyond that. -~ If we put into such a synchronous orbit a relay
satellite, not only operating at a couple of hundred watts as these pres-
ent things do, but put a 50-kilowatt station in there, we can go directly
into home antennas on the ground. AN we would have to dois give
people about a 2-foot dish that’s pointing at one point in the sky, and
they could receive these signals directly. We call that television
broadcast by satellite. The present relays, by contrast, work through
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a large ground station with a big dish on the ground, which in turn
rebroadcasts the television programs locally.

Now the political implications of direct TV broadcast are pretty
clear. If a country wants to participate in a worldwide television and
telephone service, it can arrange this under the present relay concept
by buying a ground station for something like $3 or $5 million. 'With
that ground station, it can pick up from the satellite whatever it wants
to rebroadcast locally. The essential point is that the government
that controls the ground station also controls the switch that permits
it to turn programs on and off. If it doesn’t like a program, it doesn’t
rebroadcast it. Now if we go with more powerful satellite transmit-
ters directly from orbit into the home antenna, we could bypass these
governments, something which might not be so popular with many
countries. On the other hand, of course, such a system would be an
extremely powerful tool for all kinds of programs from educational
television to political propaganda. Fully recognizing that economic
and political pitfalls exist, we should bear in mind that this technique
is technologically within reach today. David Sarnoff, chairman of
RCA, once said that with such a television system, we could eradicate
illiteracy from the face of the globe within 10 years. I think thisisno
overstatement.

Well, I think I have said enough about improvement of man’s lot on
earth, but I would like to leave a message with you that we can indeed
do a great deal with our present space capability to help man right
here on earth.

This doesn’t mean that we don’t believe that space as an arena to
advance science is important. After all, it is science that feeds the
mechanism of progress. You had a briefing this morning about our
astronomical telescope mount and its purpose to observe the sun in
the light of X-rays, gamma-rays, and far ultraviolet. Because the
atmosphere of the earth is opaque for these radiations, very little
knowledge is available about the sun’s appearance in the “light” of
these rays. To those who would question why we should study a thing
as obstruse as X-rays emanating from the sun, I would say that
thermonuclear energy was first observed in the sun.. Qur hydrogen
bombs today, as well as our efforts to generate thermonuclear energy
for other purposes, is a direct result of discoveries made while observ-
ing the sun. And yet, all we know about the sun today is what we have
learned in the region of visible light for which the earth’s atmosphere
is transparent. But when you look at the entire electromagnetic
spectrum, this region is only a tiny little window. For most of the
rest of the spectrum, our atmosphere is opaque, the sole exception
being a “window” for certain radio waves, which has led to the new
science of radio astronomy during the last few decades. Dr. Fred
Whipple, head of the Smithsonian Observatory, once said that all we
know about the universe is what we’ve learned through the dirty base-
ment window of the atmosphere. This is certainly true, and I think we
are liable to learn a great deal about the most fundamental processes
at work in the universe simply by opening up this dirty basement win-
dow. We are about to do this now in our Apollo applications program
by going out in space and observe and measure these ultraviolet, X-ray,
and gamma radiations from the sun and stars.
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Another area holding great promise for man in space is exploration
of the moon and the planets. I do not have to say very much about
this. Man has always been curious, and he has learned through history
that it has paid off very handsomely to continue to satisfy g%ﬁs innate
curiosity. It is hard to predict what the direct payoff of exploratory
ventures will be. After all, curiosity was a primary motive compelling
Columbus to sail westward, and look what he found. Who knows the
bonanza awaiting us through exploration of the moon and the planets.

The final item on this chart is technological support to other national
programs, This includes the application of the new knowledge, new
technologies, and new management techniques provided from our
space program to other national endeavors, running the gamut from
military to industrial and medical programs.

Thus, we can see that man in space holds out simply tremendous pos-
sibilities for the future. But, after all, this is what I have been doing
for these past minutes: Attempting to describing what can be in store
for us in a future space program.

Today, in manned space flight, we stand on a plateau of technology
provided by the Apollo program. This technology provides much of
the platform for doing many of the things I have been describing, but
it certainly does not satisfy all of our technology requirement for such
a future program. We cannot stop now. We must continue to grow
technologically if we are to realize the real promise of man in space.

If we want to utilize fully man’s capability in space, we shall need
a space station. We shall need a capability for man to stay in orbit
for long periods of time so that he can work and rest and sleep and eat
under conditions as similar as possible to what he’s used to here on
earth. You saw today our humble beginnings in this area in our
orbital workshop, and we feel that this is really a bargain basement
deal to come to grips with the habitation problems in outer space.
We don’t propose to have all our future space stations built into empty
tanks of rockets, but we feel since these Saturn IB’s are going up there
anyway, this is the cheapest and easiest way to learn. Techniques
on how to build space stations can very well be based on this learning,
too.

Long stay time in space involves not only building a space station
but also the provision of a logistics supply system. We can have a
space station that is good for several years, but nobody would like to
stay there for the life of the station. So we have to rotate crews; we
have to fly new supplies up there; we have to bring data back to the
ground ; we have to update equipment; we have to support this entire
system with logistic supply systems.

It was actually this interrelationship between the logistic supply
system and the conduct of science at the far end of this logistic supply
system that motivated Robert Gilruth and Max Faget of the Houston

Center and Ernst Stuhlinger and myself from the Marshall Center
to take a trip to Antarctica a few weeks ago. We had long felt that
there was a great deal of similarity between some aspects of the space
program and the Antarctic program. Of course, we knew they don’t
wear space suits in Antarctica, and you can’t wear a parka on the

~ Moon. Also, they don’t fly in rockets to the South Pole, but in turbo-
props. ~ But other than that, we found our belief fully confirmed that



1016 1968 NASA AUTHORIZATION

many operational aspects of work in Antarctica and future work in
space are similar enough to make fullest use of the tremendous body
of practical experience accumulated “down there” over the years.
When they have sudden emergencies on the ice, their logistics system
must respond just as quickly as ours will have to respond in space.
And the scientists in those remote polar stations are just as vulnerable
and just as dependent on the working of this long logistic supply sys-
tem as an astronaut scientist would be in a space station. We just
wanted to know how this interface between science and operational
support looks and how it really works. We learned a great deal.

Now the question: how do we get from here to there? How do we
get from the capability provided by the Apollo- program to the kind
of capability we shall need to realize a future in space of the type I
have just described ¢ :

We can answer this in the abstract, or we can answer it in the light
of today’s realities and constraints. I prefer to do the latter, because
it is these constraints which have provided the basic rationale for the
Apollo Applications program.

This chart lists these constraints. First, our next step must be a
logical one toward our longer range objectives in space. Next, because
we are confronted with an austere budget situation for new starts
in fiscal year 1968, we shall have to make maximum use of the hard-
ware and resources provided by Apollo—and this includes capitalizing
on the momentum of Apollo. One unknown in Apollo is that we really
don’t know exactly how many flights we will need before we are suoc-
cessful in meeting our objectives, so there may be some hardware left
over from the mainstream Apollo program. If there is, we would like
to employ this hardware immediately in the follow-on program. So
it is highly desirable to convert this not-needed Apollo mainstream

~hardware as fast as the situation will permit to these follow-on
objectives. :

To summarize these first three points, we want to provide the great-
est gain in space capability at the lowest possible additional cost.

- This chart lists the objectives of the Apollo Applications program

A great deal has been said about what men “can” do in outer space,
but in Apollo Applications we plan to address ourselves more and
more to the question of what “should” he do. For example, is a man
desirable as a maintenance man or does he just get in the way . if you
have him up there? Where can he really make a major contribution?
For instance, it’s pretty obvious that when it comes to measuring
cosmic radiation in outer space, man doesn’t have a built-in sensor to
measure it, so his only function would be to bring up an instrument
and read the instrument. Man really is not necessary for this kind
of a job because we could much more easily telemeter the information
down and read the instrument on the ground. But let’s take another
example. Any geologist can tell you that an untrained man can walk
many miles in an area and find nothing, but a trained geologist might
find a single pebble in that same area that is the key to the geological
history of the whole area. In this case, man is very necessary with
his ability to absorb information, correlate it with previous experi-
ence, and draw a_conclusion. No computer can do this today and
probably never will.. We must learn those activities where men can
really make a great contribution.
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THE NEXT STEP- AFTER APOLLO

CONSTRAINTS

@  Logical evolutionary step toward proposed national space

objectives.
®  Austere budget to support new starts.

®  Maximum use of Apollo investment: hardware, resources

and momentum.

®  Greatest gain in space capability at lowest possible additional

cost.

CHART 3

APOLLO APPLICATIONS PROGRAM

OBJECTIVE: _Use Apollo capability to -

Determine role of man in space science, applications and operations:
what can he do; what should he do. N

Develop capability for economical space flight by modifying flight
hardware for fong-duration flight and re-use.

Determine whether sensing devices can be effectively and economically
employed in earth orbit for earth resources management, meteorological,
communication, navigation and traffic control purposes.

Conduct observations in astronomy and space physics.

Conduct extended lunar exploration.

’ CHART 4
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We will always have to pay a price for carrying man along. He
has to be kept alive and provided all the equipment with which to live
and function. This costs money, so we must identify those areas
where man can contribute more than he costs. We are deep in the
process of doing that.

I mentioned the question of long stay-time. This, of course, ties
in with man’s ability to be effective in space. We must answer im-
portant questions here, too. Do we need artificial gravity as we
extend our stay-time in space, or will people be perfect%y happy with
the zero gravity they had so far? To what extent can man use his
manipulative skills 1f he is encased in a space suit? Then there’s
the question of just simple, plain creature comforts. I think it was
astronaut Frank Borman who was asked, “What is it really like to
spend 2 weeks in a Gemini spacecraft?” He replied, “Have you ever
spent 2 weeks in a stall in the men’s room?” T think this a pretty
vivid description. We have to get out of this very primitive state of
affairs and provide them with a little more comfort so that they can
sleep better, eat better, and have a little more privacy so they can do
some thinking, some paper work, and maybe have a little
entertainment.

Our Apollo Applications program aims at providing a 1-year stay-
time capability as a first objective. This program will also provide
the means for men to do a great deal in the development and evalua-
tion of sensing devices. I mentioned these sensing devices earlier
for Earth resources control, for prospecting, for weather, and also
for traffic control. Now while some of these systems may ultimately
run unmanned, it is still necessary to first evaluate which of the man
possible sensors are really optimum. And we believe that men will
play a very important role in a spacecraft during the development
period to make these evaluations, even if he does ultimately withdraw
and the operational system then works unmanned.

"To take traffic control as an example. I don’t think we would want
to expose North Atlantic air traffic control to new-fangled, untested
automatic satellites without first having monitored and evaluated the
system by people on the spot to make sure the system will actually do
what we want it to do.

So man may play a temporary role in some areas. This may be the
case in some portions of our future space astronomy program. Find-
ing out what measuring methods are most effective, say to study the
Sun, may require man, but an eventual operational Sun-monitoring
system designed to predict radio communications disturbances on
Eargﬁ from X-ray bursts emanating from the Sun may well be auto-
mated.

It is my conviction, and most of us feel this way in NASA, that the
demarcation between manned and unmanned space flight, a very nat-
ural split while we were learning how to fly man in space, will get more
and more fuzzy in the future. After all, now that we know that man
can fly in space, his reason for being there is essentially in the area of
applications and in the area of science. To say it differently, if we
want to conduct applications and science first class, we better use man
in those areas where his contribution is necessary. We shall have to
address ourselves to this problem more and more in the future. No
longer can we compartmentize things as we have in the past.
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Here we see the fiscal 1968 budget estimates as shown in the Presi-
dent’s budget for Agollo Applications. The total NASA Apollo Ap-
plications program for 1968 1s proposed at a level of $454.7 million, of

“which Marshall would have $P99.6 million. The lion’s share of our
$200 million would be to buy launch vehicles—to buy Saturn I and
Saturn V rockets for the follow-on period. About $39.2 million would
go into experiments for Apollo Applications and $31.3 million for
mission support, which includes the integration and qualification of
these various payloads so that we can safely fly them. Now I would
like to show you some of the things this money would buy.

Here is the orbital workshop. We have seen this thing today in the
flesh, so I don’t want to go into too much detail. We visited all these
rooms here ; here’s the airlock again ; this is the upper end of the hydro-

en tank; this space is for what one might call “extravehicular tests
inside the vehicle”; this is the multiple docking adapter to which
modules for resupply and mapping, the astronomical telescope mount
with its associated ]ZM control room, as well as the service and com-
mand modules, can be docked. The working area of the workshop is
roughly 10,000 cubic feet or about 35 times the crew area in the Apollo
command module. Our fiscal year 1968 money would pay for some
of the experiments as well as modifications we would make to all this
basic Apollo hardware. SR

Here we see again the ATM, the Apollo telescope mount, which
we saw on tour, which will be used to conduct solar astronomical
observations during the 1968-70 maximum of the solar cycle. The
Sun has an 11-year cycle ranging from maximum and minimum solar
activity. By activity, we mean not only the number of sunspots,

APOLLO APPLICATIONS PROGRAM
FY-68 Budget Estimates

(In millions of dollars)

NASA  Total AT

MSFC - Total | $199.6
Space Vehicles 129.1
Experim’ents | 39.2
Mission Support 31.3

Cuarr §
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but also the number of emissions of solar flares. These flares are vast
clouds of protons and electrons exuded by the Sun which travel
millions of miles through space. They can play havoc with communi-
cations on Earth, they affect the total "numllnoer of electrically charged
pf:;_,rticles trapped in the Van Allen belt and they cause many other
effects. :

The most important aim of this research is not just the establish-
ment of a better Sun monitoring system for the prediction of radio
communications disturbances, but simply a better understanding of
the underlying mechanism of interactions between the Sun and the
Earth. After all, everything that lives on Earth depends on the Sun.
. So we have a vested interest in the Sun. And yet the detail mechanism
by which the Earth receives energy from the Sun is not very well

known. It was only a few years ago man began to realize that
although the Sun doesn’t seem to change in appearance at all, except
as to tl%e sunspots, actually the Sun is undergoing continuous change.
For example, the energy conveyed to the Earth in the ultraviolet
region varies greatly over a period of hours and days. Long-term
weather conditions are affected quite a bit by the variations in ultra-
violet energy transferred to the Earth. : :

Man’s role in the Apollo telescope system will be first, that of point-

ing and carefully alining the telescope. We will have a pointing
accuracy in the ATM system that permits us to vector in precisely any
given spot on the Sun and to study that area in the light of radiations
not received at the bottom of the atmospheric shell. = Next the scien-
tist-astronaut, working the ascent stage of the lunar module from
where the ATM is operated, can change camera settings, exposure
sequences, and filters according to visual observations or previously
obtained results.. The astronaut-scientists will also provide main-
tenance, monitor the operation of the equipment, replace film casettes,
record their visual observations on tape, and send films and tapes back
to Earth. Of course they could also select visual “targets of 'o(i)por-
tunity” on the Sun. Whenever there is something conspicuous devel-
oping on the Sun, they will aim their instruments on the interesting
spot and capture the incident while the action is on.

We consider this solar astronomical telescope only the forerunner
of another instrument for similar observations, not of the Sun, but of
the stars. It would be used for the study of ultraviolet, X-ray, and
gamma rays emissions from the stars. Out of these first generation
projects may develop in due time something like a Mount Palomar
Observatory in orbit, a tool of inestimable worth to our astronomers.
Our fiscal year 1968 budget would provide some of the funding for
development of the Apollo telescope mount. o

This chart shows the sequence of events by which we would put our
workshop and ATM into orbit. We would use a total of four Apollo
Applications flights. Here are the days, counting from day zero here,
marking the time intervals between flights. On the left margin is the
altitude of the orbit. We would start out by sending up a manned
Saturn I with a mapping and survey system. That is the high-reso-
lution camera you saw mocked up in the hangar today. In orbit, the
service and command module would detach, turn around, and make the
transposition just like with the lunar module. After transposition, the

76-265 0—67—pt, 2——65
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CHART 8

service and command module pulls this mapping module out of the
nose of the rocket. The crew would then calibrate this mapping and
survey system which will be used for later high-resolutions pictures
of the Moon, by photographing certain targets on the Earth. This
would take something Iike 5 to 8 days. Next, the orbital workshop
would be launched. It would fly up unmanned, and would look like
this. The airlock in front of it would be an aerodynamic shroud so the
entire configuration would look like this on takeoff. The shroud would
be jettisoned upon arrival in orbit.

Here’s our orbital workshop, with the airlock that you saw, arriving
in orbit unmanned. It would now be visited by the same spacecraft
that has finished its mapping job. The spacecraft would dock to the
airlock, whereupon the same three men who activated the survey sys-
tem will activate the orbital workshop. They would first vent the re-
maining hydrogen out, let all the pressure out of the bottles, activate
the electrical power generation system, move the experiments from
the docking adapter into the workshop, make the whole complex
habitable, and then sleep in their new “orbital hotel” for a couple of
hours. All this activation work would take about another 2 weeks.
So after 28 days, these astronauts would finally come home and leave
the complex unattended.

Later the third vehicle would go up with a Command and Service
Module carrying three new men, and a resupply module. This module
would furnish a fresh supply of oxygen, water, and some hydrogen for
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the fuel cells that generate electricity. The astronauts would dock
the resupply module at one of the docking positions of the multiple
docking adapter and activate the workshop again. Then they would
get busy and continue the scientific program. You saw during your
tour the 21 experiments that we are preparing. Most of these experi-
‘ments would go up on the first flight of the series, but some of them
would be exercised only now. Some are medical experiments, some
arekexperiments in support of DOD, and some are just pure scientific
tasks. B

Finally, with the fourth flight we would send up our Apollo Tele-
scope Mount. This flight is again unmanned. After it is in orbit, the
manned Service and (,gommand Module would pick- it up, place it into
another part of the multiple docking adapter and then dock itself
again into another position. That’s how we come to what we call our
orbital cluster configuration. _ :

‘We would activate this complete cluster for up to 56 days and during
that time carry out all our astronomical research. Even after this
period, the entire cluster, of course, remains in orbit. The “orbital
hotel” is there, the mapping module is there, the astronomical telescope
is there, and if we continue to send new resupply modules, we could
continue the operation of the entire scientifﬁ complex indefinitely.
Gradually, of course, the oribit would decay, but it happens very
slowly. It is entirely feasible to use the rocket engine in the Service
Module to kick the entire cluster back up some 10 or 20 miles, thereby
increasing the lifetime another 10 to 15 years. So the orbital work-
shop cluster with its scientific modules, and supported by resupply
mogules, really offers us an open-end scientific program in orbit. It
puts us in a position to decide at any time to either continue it for
another few years or to say, “We’ve learned from this cluster as much
as we can and on the basis of all the things we’ve learned, we should
now build a better second generation space station.”

That, in essence, is the idea. We call the whole concept the Apollo
Applications Program because we follow the ground rule that existing
Apollo hardware is used to the greatest possible extent.

his chart shows the cluster again in more detail. Here’s the tele-
scope mount, the mapping module, service and command module, and
here’s our orbital workshop.

From the cluster I have just shown you, we can progress to other
more sophisticated concepts and still adhere to the same basic princi-
ple of using Apollo hardware. For instance, should we find out in all
these tests that artificial gravity over long periods of time is not a
good thing, we could keep a spent second stage of the Saturn V at-
tached to an S-IVB workshop which we have completely outfitted on
the ground. That is, in this case, we would not put propellants into
this S-IVB stage and use its propulsive force to climb into orbit.

‘Rather, we would equip all our laboratory and living rooms in that
stage on the ground and put that “prefabricated orbital workshop”
in orbit with the first and second stages of a Saturn V. Now, by put-
ting a spin on this thing, which we could do with the existing attitude
control nozzles on the S-IVB, the orbital workshop would revolve
around the center axis using the empty S-II stage as a counterweight.
The rotation would produce artificial gravity on the various floors of
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CHART 9

RESUPPLY MODULE

ONE-YEAR S-IVB WORKSHOP STATION

CHART 10
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the orbital workshop so that an astronaut could stand upright on any
one of them. Depending on whether we want 1 g. or 1 g., we would
use a slower or a faster spin. V

This artificial gravity configuration would use the same multiple
docking adapter. As the command and service module approaches
for docking, the astronauts line themselves up with the axis of the
slowly rotating station and just drive into the docking port, for the
center of gravity would be precisely at the location of these ports.
Resupply of such a rotating station, of course, could be done in the
same fashion. S :

ﬂ ik l<— ASTRONOMICAL SENSOR INSTI..‘

LAB - ASTRONOMY & BIOLOGY
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N LONG TERM FLIGHT
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Beyond this, we can think of more advanced concepts of space sta-
tions such as this completely modularized unit. This station would
be built of a series of modules, one atop the other. We could make the
stack as long as we wish. Down through the center of the station
would be a tunnel for traffic between floors. For example, on top
could be an astronomical department with a swivel-mounted telescope.
Next, we could have an astronomy and biology slice. Then we could
have a general research and development station. The next lower
floor may accommodate power supply and life support subsystems,
then come living quarters and Earth resources and meteorology de-
partment, and down here at the bottom maybe the kitchen and food
storage for the station. This is just one idea of how this modular stack
concept could work and how it could grow organically and logically

.out of the Apollo Applications program. In other words, using the
S-IVB workshop as an interim learning tool, we would ultimately
wind up with a tailormade, optimized modularized station. Several
of such more advanced space station concepts are presently under
study. There is no reason why this country couldn’t have a second-
generation space station such as this in the 197875 time period.

Here is a typical “slice” module several of which would make up
the “stack” I just showed you. This one is a research and develop-
ment laboratory for advanced space-related technologies. For in-
stance, look at the space here: It could be evacuated (by opening valves
to the vacuum outside) and repressurized (by reconnecting it to the
pressurized volumes). With these remote manipulators operated
from the pressurized control room, a man could perform experiments
in the vacuum here. If he wanted to get back into the test chamber,

CHART 12
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he would just repressurize it, open the door, and reenter. This kind of
arrangement would offer an ideal physical, medical or biological
laboratory that combines zero-gravity with the hard vacuum of outer
space without necessitating extra-vehicular activity.

My next chart shows a more advanced astronomy laboratory. With-
out going into detail, you can see a great variety of instruments
deployed in this concept. This is just one possible arrangement.

I would now like to discuss a few tasks we are working on which are
aimed at extending manned exploration of the lunar surface under
the Apollo Applications program. Our sister center in Houston has
over-all responsibility for all this post-Apollo lunar surface work and
the things we are doing in this area here at Marshall are in support
of the Manned Spacecraft Center.

We at Marshall have been studying lunar surface transportation
vehicles for quite some time. One of the fundamental problems in an
intelligent post-Apollo lunar exploration program is that an area that
may be safe to land on is not necessarily an area of greatest scientific
interest. Just as on Earth, the places of greatest geological signifi-
cance are not always suitable for landing airplanes. So we may have
to land on a level surface 10 or 50 miles away and go from there up a
rugged ridge to visit an interesting crater or maybe a place where

CHART 13
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previously collected photographic evidence indicates occasional clouds
of volcanic gases.

We have been working for some time with two contractors, Bendix
and Boeing, on lunar surface vehicles for this kind of problem. Build-
ing a “lunar jeep,” which is what it really amounts to, is quite an inter-
esting problem and not nearly as straightforward as one might think.
In the first place, there is no air on the Moon to burn the gasoline of a
combustion engine. Secondly, there’s also no air to cool the engine.
Thirdly, there are great differences in surface temperatures between
lunar day and night, which would be rough on rubber tires. After all,
you don’t want to wind up with a flat tire on the Moon and not be able
to fix it.

All these considerations call for novel approaches. Metallic tires
with metal elastic spokes look very attractive. In fact, in the lunar
gravitational field, which is one-sixth of a g, a vehicle like this draws
a lot less power than a tracklaying vehicle. Tracks may provide bet-
ter traction, but the traction is not really needed. As far as the power
supply of the vehicle is concerned, we believe at the moment that
battery power and electromotors are attractive. Now a normal elec-
tromotor needs air cooling, and since there is no air on the moon we
would have to provide the cooling in some other way.

We propose to cool these electromotors by conducting the heat from
each of the wheel-mounted motors to a radiator that looks like an
extra-large hubcap, but which actually does not rotate with the wheel.
This gives us a short heat path. If we build the electromotors so they

CHART 14
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can run at elevated temperatures these radiators can simply radiate
the extra heat away. R pens

The batteries may be recharged after each surface trip by the LM
shelter power supply system. It may be of interest that our work in
this area has benefited from the electric automobile efforts which you
have all heard about. - I would think that the automotive activity in
this field has likewise benefited from our work on the lunar jeep.

One interesting aspect of such lunar surface transportation vehicles
is that due to the lack of the atmosphere, radio communications is pos-
sible only by line of sight—in other words one can radio only as long
as he can see the other party. It may be feasible to maintain a degree
of radio contact after line-of-sight connection has been lost by bounc-
ing the radio waves off mountain walls. But a more reliable way of
maintaining radio communication between two distant points on the
Moon will be to use the service and command module in orbit around
the Moon as a relay, or perhaps even a communications satellite
orbiting the Earth.

Another thing we have been working on extensively here at Marshall
is a Moon drill. Geologists are very interested in drilling holes and
recovering complete cores from the lunar ground. A core drill means
the drill doesn’t cut everything up into little chips, but rather cuts
a ring around the material and then lifts an entire, intact core to
surface which represents geological stratification down to a depth of
10, 30, or 100 feet.

- CHART 15
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On the Moon, there are some difficulties in doing this, too. We
cannot cool the drill with water because this would weigh too much.
Also, we don’t want to interfere with the composition core that we
try to raise. Not being able to use water, and not having air, the
question is, how do we cool? Well, it seems the smartest thing to do
is to use an internal, closed-cycle air or water cooling system, and to
rejeéct the excess heat in the coolant through a radiation cooler on the
surface.

Pending approval of the Voyager program by the Congress, we ex-
pect that the Marshall Center will play a major role in its develop-
ment. Voyager is an unmanned spacecraft designed to go to Mars,
explore the planet from orbit through photographic and remote sensor
techniques, and send a lander to measure the Martian atmosphere and
surface. The present plan is to fly four Voyagers, the first in 1973 ;
the second in 1975; the third in 1977; and the %ourth in 1979. Each
mission would be launched by a Saturn V, and each flight will carry
two independent planetary vehicles as shown here. Each of the
planetary vehicles would consist of the spacecraft that goes in orbit
around Mars and a lander that will soft-land, unmanned, on the
Martian surface.

This chart compares the configuration of the Saturn V for Voyager
with the Saturn V Apollo configuration. It is a little bit different in
the nose end, that’s all. You can see the two Voyagers here. The
total space vehicle will fit neatly into complex 39 at the Cape and use
much of the same checkout and launch equipment that we employ for
the Saturn-Apollos.

CHART 16
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This chart shows a very sketchy flight profile from Earth to Mars.
The third stage of Saturn V carries the payload into a parking orbit
around the Earth, where the forward shroud would be shed. The two
spacecraft are released separately, and are timed in such a way that

ue to minor velocity differences in spacecraft 1 and spacecraft 2, the
two spacecraft arrive in Mars orbit about 10 days apart. This way
the same set of ground stations on Earth can first handle one and then
the other. In other words, rather than have the two payloads arrive
simultaneously and cause a traffic-handling problem on Earth, this
mode spreads them 4 little bit apart. From Mars orbit the two space-
craft would then dispatch their capsules, each possibly going to a
different point on the Martian surface.

One last subject I would like to mention very briefly before closing
is the work we have been doing toward a nuclear stage.

We have had a group of people engaged in the study of nuclear
rocket propulsion systems, extending all the way back to 1957 when
we were a part of the Department of the Army. Since becoming a
part of NASA we have worked closely in support of the national nu-
clear rocket program, the ROVER project, under the leadership of
Harry Finger’s Space Nuclear Propulsion Office of NASA and the
Atomic Energy Commission.

These studies have concentrated on the need for nuclear propulsion
systems in our long-range space programs, and the most promising
concepts for their application.

In view of the high cost of nuclear rocket engine and sta%e develop-
ment, we favor what ‘we call a modular vehicle approach. By de-

CHART 17



1032 1968 NASA AUTHORIZATION

VOYAGER - SAT V - MISSION PROFILES

/ﬂwv,
PIV, ‘&
G
Shroud
ﬁ s/c CO‘>s>ule
% $-Iv8 ’
-
Fwd
Shroud
CHART 18

CHART 19

veloping one basic propulsion module, as shown here, with a single
nuclear engine, the so-called NERV A engine, we would have the basic
building block for performing a variety of space missions which exceed
the capability of a single Saturn V, such as manned planetary trips.
The nuclear propulsion module would have the same diameter, 33
feet, as our Saturn V launch vehicle and could be carried aloft as a
Saturn V’s third stage. This is important because it would hold down
the cost of such a fo%low-on program by getting the most out of exist-
in%hardware. ‘ .
his chart illustrates how this basic nuclear propulsion module could
be used. Fully loaded modules would be delivered to Earth orbit by
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the Saturn V. 'With the configuration shown on the bottom, made up
by three nuclear propulsion modules in what you might call the first
stage, and a single nuclear propulsion module for both the second and
third stages, we could sen(f an expedition of 10 people to the planet
Mars, land on the Martian surface, and bring them back. The first
stage would drive the expedition from Earth departure orbit into a
Martian trajectory, the second stage would deboost us into a Martian
orbit, and the third stage would drive us, after completion of the Mars
surface mission, from the Martian orbit back to Earth. The landing
on the Martian surface and return to Martian orbit would be done
with a separate chemical vehicle something like the Apollo lunar
module. '

Other possible applications of nuclear-powered modules shown on
the chart would be for lunar logistics, direct ascent to the Moon, and
a manned flyby of Mars.

Based on our own assessment, I am convinced that the feasibility and
high-performance potential of nuclear rocket propulsion has been
t-horoughli; demonstrated in the extensive series of successful reactor
and breadboard engine system tests which have already been conducted
iFI‘ll the Nevada desert at tﬁe Nuclear Propulsion Test Station at Jackass

ats. ‘

I am convinced that nuclear propulsion is a must for our future
space needs. And in view of the very long leadtimes this program
requires, it would be most advisable that funding be made available in
fiscal year 68 to continue development work on the critical engine
and reactor phases of the program.

If we are willing to make this investment today, we should be able
to be on the planet Mars, with man, in less than 20 years from now.

Mr. Trague. I hope I'm here, Wernher. I'll find out if you're right
ornot. Thank you very much, gentlemen, we appreciate it.

CHART 20
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1. ProGgraMs AND PRrosECTS
(@) Fiscal.— Project programed levels by fiscal years for manned space flight programs

[In millions of dollars]

Fiscal year | Fiscal year | Fiscal year | Fiscal year
1965 1966 1967 1968

L. 1% PO DN S
256. 5 249.0 199.8 129.9
v 952.9 1,106. 5 1,051.8 1,019.7
Launch vehicle engine developmen 166.3 133.2 49.8 4.5
Supporting development_...._. 20.7 18.3 12.7 14.0
Advanced studies._........ - 5.5 57 2.6 3.1
Apollo applications.. ... .. .o.oooaeoaoio: 0 5.4 37.4 199.6
Total projects 1,436.0 1,518.1 1,354.1 1,390. 8
Administrative operations. 137.8 128.4 127.8 126.3
Grand total . ..o aees 1,573.8 1,646.5 1,481.9 1,517.1

GEORGE C. MarsHALL SPACE FLiGHT CENTER
Analysis of fiscal year 1967 budget realinements of manned space flight projects

[In millions of dollars] !

. Fiscal year 1967 budget estimates
Manned Space Flight projects

Requested | Anticipated | Difference

Apollo. e el 1,461.8 1,314.1 —~147.7
Advanced missions. ... ... 4.5 2.6 —1.9
Apollo Applications !.___ I 0 37.4 +37.4

Motal. o ecamaian 1,466.3 1,354.1 —-112.2

1 Authorization act (adjusted) for fiscal year 1967 showed $66.900,000 for Apollo Applications. MSF’s
current operating plan for Apollo Apglications is $80,000,000 as noted and described in the fiscal year 1967
reprograming letter to Congress. This $37,400,000 if MSFC’s anticipated portion of that $80,000,000.



1036 1968 NASA AUTHORIZATION

Actual obligations versus planned by projects for fiscal year 1965, ﬁscal year 1966,
and fiscal year 1967 (to Dec. 31, 1966)

[In millions of dollars]

Fiscal year 1965

Fiscal year 1966 Fiscal year 1967

Planned | Actual

Planned

Actual | Annual | Actual
plan  (to Dec. 31

Saturn X___ ... : 35.1 228 75 PSS FAU KRN N
255. 5 257.8 249.0 248.9 199.8 124.3

952.9 955.6 | 1,106.5 | 1,105.5 | 1,051.8 684.5

166.3 166.3 133.2 133.2 49.8 68.9

Su porting development 20.7 22.5 18.3 18.2 12,7 6.3

Advanced studies 5.5 5.6 5.7 3.3 2.6 0

Apollo applications. ..o e 5.4 L5 37.4 1.2
CMotal. . 1,436.0 | 1,440.3 | 1,518.1 | 1,510.6 | 1,354.1 895.2

Fiscal year 1968 M SFC budget for NASA manned space flight R. & D. projects

[In millions of dollars]

Project Requested Change Anticipated

Saturn I ..
Saturn I-B._. - 140.9 -11.0 129.9
SaturnV___ ... - 1,074.1 —54.4 1,019.7
Launch vehicle engine development . - 24.5 | .. 24.5
Supporting development. ... ____.__ - 34.0 —20.0 14.0
Apollo applications. .. - 204.9 —-5.3 199. 6
Advanced studies... .. il .. 14.0 —10.9 3.1

Total. o ieeilaiaiol 1,492. 4 —101.6 1,390.8

Fiscal year 1968 MSFC budget for NASA manned space flzght construction of

facilities projects

[In thousands of dollars]

Requested
Project by MSFC, Change Anticipated
August 1966
Huntsville:
Water pollution control . ... .. .. _________._. 357 -7 350
Fire and security surveillance system .._.._..._........... 666 —146 520
Michoud Assembly Facility:
Extend Saturn Blvd. to ‘State road system. ..o 1,130 0 1,130
Repair, rehabilitation, and improvements.. ... ..._..__ 1,100 —220 . 880
Mississippi "Test Facility: i‘acﬂitles to support S-1I and S-IC i
stage testing program .________ . ___._._._._. 2, 000 —2, 000 0
Various locations: i
Upgrading and modifications, test and manufacturing
facilities . o 2, 000 —2,000 0
7,253 —4,373 2, 880

Carryover funds by R. & D. projects for fiscal years 19656 and 1966, carryover funds
for fiscal years ending as of Dec. 31, 1966

' [In thousands of dollars]

fiscal year fiscal year
1966 1965

Saturn X e 0 0
SaturnI-B________ 0 18
Saturn V.___..____ 578 255
Engines. ..o ... ) 0 2
Supporting development . 2 61
Advanced studies. . ... e 1, 589 174

Total. .o A e e e 2,169 510




1037

1968 NASA AUTHORIZATION

092090 ‘L ~901AI8S UONjBYI0dSUBY) ATV |TTTTTTTTTTITIIS JHED ‘SADN UBA - -sourjeesdg 0Oy | ""TTTTTTmTm 9LF91-8S VN
019 ‘661 ‘2 ~urexdoxd So3e)s SeNINIOBY |T7TT T JHe) “eoTuOlN ejues RS m.swuoa .......... (d)9T96-8SVN
80009 L o e 11V} § o PN ‘OIIAY00Y “6979—8SVN
295 ‘6888 gc oYk oy O D 8] ‘SUBOLIQ MON (@sD0) s, Eo T ‘08 ‘9T07-8SVN
P2 &0 T 15809 1580 ‘zH'] 10] SPUSUIAIMDAI "A0) |=~==-"- """ 8J ‘UAOIULTY 1ONPOIF TV |~TTTTTTT TN 0008T-8SVN
618 ‘61% ‘01 sepIIR g 87 ‘SUBILIO MON (@s00) WIsAryy |77 (1)2095-8SVN
000 ‘092 ‘0T sAs Ae[dsIp Teuone1sdo A Jeg {~TTTTTTTTTTTTTT H'N ‘engseN “TTo0ssy E%gm ............ 6007 1-8SV N
000 ‘6L ‘ST aA® 9/I-S |7TTTTTTTTT TITTR IR Lo R R SR “T9195-8SVN
168 ‘6LL F1 olyeISequy P IBUE SWeISAS |~TTTTTIIIIIIII ®] ‘SUBSIQ MON (asoo) Eﬁao ..... 11 "U°8 ‘9107-8SVN
000 ‘971 ‘9T 1D ‘11 9seyd juemrdofeAa(y (77T TTTTTT TN £'N fo[iausq d100) TBOIWAYD) TOYOIGY, |=~77~"""""""98yCT-88VN
000001 ‘LT 110ddNS/PNOYOTIY =777 77T "] ‘SUBIIQ MON ISy -UOSeJy | =TT FO0-8SVN
89 788 02 s199ndwod OTI/USH |~7T7TITITIITTI e "SAnN §> S Aok & I £279-8SVN
L8 ‘506 ‘T¢ T TUSeOIANRS gloddng |TTTTTTTTTTT TR gpT ISy -UOSBIN TTLIOPI-8SVN
GPE ‘8619 001100 o N 4 | w.%s._o Ez = 0D Sureog |~TT"TTTTTT"T0098-8SVN
92 ‘689 47 = nsesod PIN ‘UM0JSIO3CE] JO[H PIRYoareq |~TTTTTTTTT ST99-8SVN
$9% 020 8¢ ST SL-TOseqd |TTTTTTTTTTTTTI JED ‘BUIA0) U011y TT9186-8SVN
86 ‘2%¥ ‘08 A ¥/0TIM | TT0TTT TRl ‘Uo%ed TR 1SOM O s 1 P N % O £299-8SVN
000 ‘922 ‘28 “UoRONpPOId/I-H |~ TTTTTTTTTT JeD AIed s3ous) ©TTTRUAPIONIOY/VVN |7 TI T 29T-LSVN
62 /986 ‘G¢ Truwopgeld WGT-LS/A-S |TTTTTTTTTIITTTT £°N f010q1039., dio)) Xpueg |~TT"TTTT""""6685-8SVN
geg 8¢ 08 SI0INAWO0/FEH |~7TTTTIIIIII f111%0) m?z ..a> -.--dom ........... L008T-8SV N
1014899 |~ T TTTTTTTIIIITITIIIII I wreS01d UISUe SONIOBY (™7 TTTTITTT T T gpT e (d)609¢-8SVN
000ggg‘ge  |~TTTTTTTToTTToTomoooomoes monenpold " ® “H/I-H |~7TTTTTTTC JeD “pied awoswo .--wﬁca@%omiz TR ¢-LSVN
0002298 |TTTTITTTTTTTTTTITTIC AIp 103depe e1ep/InduWoo/A-§ |71 TTTTITTIIIT T DI “OIIAN00Y 1535 O T9SIT-8SVN
000 262 ¥ az 1:7/0) o I B ‘SUBOHO MON |77 TT7Top Sumeog |TTTTTTTTTT L195-8SVN
000 ‘689 ‘¥ SAS ULI0JE] 1-LS |77 £'N ‘010q1939T, ~7rdaop xIpueg |TTTTTTTTTTTC S00ST-8SV N
000°092'9y |~ TTTTTTTTTTTTTTTmee poid 107deps 838p/IINdU0d/A-§ |~~~ TTTTTTTTIIII0T DIV ‘OMIAY00Y "Wl TZ9STI-8SVN
000 ‘206 ‘6% 13u9 Surure)sns woyppnpord [~ |~TTTTTTTTTUT e “reg esoue) """ TRUAPIONOOY/VVYN | TTTTTTTTITITT 061-4SVN
00092826 |TTTTTTITTTTTTTTTTTITTTTIT woygonpiod * ® “H/OT-TYH |~ auo) mwuoa - Aoujgp p 18I [T "0695-8S VYN
*SSTAL ‘STnoT
€98 8LLFRT | TTTTTTTT I III PUS II 9S80d SV '§'L ® 'd ILW | IS £eg pue “e[y ‘oaAsjung TALW/OED |7 "1 U098 [0T-MASYN
699 /986 ‘08T - |~ TTESD PUBCTRCHG |TTTTTTITTTTT BV ‘OMASIUNH 70D 3uteog (~T"7 11 "U0S ‘8098-8SVN
000 ‘€23 ‘T¥L uoronpoId/ @ R ¥ |~TTTTTTITTIT JMeD ‘qred awoﬁo T TOUAPIIFIOY/VVN [T TTTTTTTT VEL81-8SVN
195 289 ‘891 (0OVHED HSD | TTTTTIITTTmTmoem oo g Zasy/odp |7 11 "U98 ‘0TFASVN
000 ‘667 ‘88T “SJUN JUOWNISUY |~~~ 777777 |y ésanam WeI |~ 000F1-8S VN
000 ‘9L ‘885 - ~uoyonpoxd - |~TTTTTTTTTTTTeD “Yred esour) “-euApIENOON/YVN |77 $095-8SVN
000 ‘L9 ‘6€0 uononpoxd °d B “H/AT-S D ‘@OIUON sjuey 00 YBIILY SB[SNOQ |~~~ I-LSVN
SIT 8IL ‘Geg uoyonpoxd @ # “¥/GI/I-S |TTTTTTTTTTITTT ®7] ‘SuBsIQ MON - (dsoD) E@Eo ...... 17098 ‘9107-8SVN
000 /922 ‘8€€ T R /1A 0p~~""" N A A “9I-MSYN
000 975 189 a® oL |7 8D ‘I8 83 B .oﬁﬂo%om\jz ............... 6I-8SYN
000 ‘600 ‘9L uoyonpord (@ B “W/GAI-S |TTTTTITITTT JMED ‘8OOl syueg “00 eI SEIBN0Q |77 I0I-LS YN
12 ‘9¢T ‘298 --uoppnpord ‘@ ® *¥/OI-§ |TTTTITTITTITTT €7 ‘SUBALI MON |- -~ ~op Sumwog |~~""" 1 °U08 ‘8099-8SYN
000 ‘292 ‘T06$ |77~ “TII-S Jre) ‘Seumo "AIR S /VVN | 002-LSVN
junoure
JoBIIUOD worjdi1osap/oeforg U0[}80 1090BIIUOD ~ON 10BIIU0D
[onTeA IeI[OP JO I9pI0 UL PAISIT]

sorninbuzr 03 fiydos wr uorppwiofur paprdwo)

SNOILVEAd(Q) TVIYLISAAN] ‘@OIAI(Q SIOVILNOD A4 QHTALSININAY w.ﬁn,vgazco ‘a¥® 4

76-265 0—067—pt. 2——66



1968 NASA AUTHORIZATION

1038

FTOTGUIT FOUy OIS Y 0 |12 1 O 777700 % PPN IgIBM |TTTTTTTTTICT 09STI-8SVN

L Ep1 808 “SOI[qUISSSE [BAIIqUINY/ A-§ |~~~~="""""="="-- B[V ‘OMIASjuny " 7-8upIeouiSuy UMOIg (TTTTTTTTTTTo 86€S-8SVN
9gg ‘01 |TTTTTTTTTToommmmeeo-e-s ~$3318q *1A0p) JO JUIBU BULMO,T, |~~~7""77TT T 1] ‘SUBIIQ MON. 3ulMoy, 95800 JIp |~TTTTTTTTTCT 88FST-8SVN
LL1°GPE " ~93plaq SuIpo[dxd/N T |~TTTTTTTTTTITIom X N ‘UoIMION Q0SSY (' [BJoUdy """ TmTmT FO0FI-8SVN
30188 |TTTTTTTTTmmmmommmmmmmseeo SAS 3ULI03TUOWT SOIYIIYN JUB[J |~~~ ~"""T77ooo- ] "SUBA[IQ MON 7700 S9OIAIRE WOSUYOL |77 ZHILI-8SVN
19 ‘00% SAS 90D 901AI0S GOUBUSUIBIN Fiiie) N Bjueg "TTSAg ®18( SOgnUepg [Tt T0ZLT-8SVN
220 ‘b SOUITIOe] JO UONISIbOyY |==~~="~"~"=-—""- - PIN ‘OIIIAR00Y CTNdI (A)020FI-8SVN
813 ‘628 dns 3uly o1geyg [~TTTTTTTTTo 8] ‘SUBAMIQ MON ©T0p 3umog oy, [~TTTTTTTTo STZLI-8SVN
9F¥ 798 ~@OTAIS DLIORIE |~ 77T B L B 00 1004 1AdISSISSIIY |~~~"~7~ """~ "ISHST-8SVN
1€8 /99 Jun 931nd pue ysnyg/O1-§ [~TTTTTTTTTTTTIT LN ‘OlIIASTIog T7T0D 7 OpPIN IOYBM (TTTTTTTTTTCT L99TT-8SVN
000 ‘699 ~QINJONIS [[RYS/A-§ 77T X9, ‘UJOM 3104 SOTWBUA(Y [BIOUSY) (=77 =="=""=~ SZ0TT-8SVN
0F0 ‘999" " TWe)SAS [BULYL/A-S |TTTTTTTTTT auop ‘SY90T smwmg °p 1S UOJIIB |~~"""TTToC THSIT-8SYN
169 ‘829 P Sﬂﬁsmi ©7TTeg ‘elssnid Jo 3ury =-d10p duey [0y |- 69.2T-8SVN

. ( 980
238 L1L 18[0S SUI1qI0 poduUBADPE 0] YdBISLUOI0d JUSI ONYM |~ T TTTTTTmm 010 ‘IOp[nog |~~~ "o TTTTmTmoooooeees WLV 10§ *dI10) AU |~"7 "7 0968-GSVN
686 ‘THL 801AI0S QUOYURY, |~~~ 7777t SSI ‘UOSYORL |~~~~"~""""""~""""""""-="=""""="~~"[jq ULYINOF [~"T"TTTTwC SITFI-8SVN
660 ‘9L 93pLIq SUIPO[dXa/ ] |~~~ TTTTTTTTTTTTT XN ‘goimioN TTsqery feleuey (~TTtTTTe T007T-8SVN
000 ‘878 ~TTUsjun 3UIj000/g sy (TTTTTTTTTTT D S i L O 100 T8 [~77TTTTTT 69STI-8SVN
088 ‘298 ""TT0IAJeS 93IBg |TTTTTTTTTTTToTTTTooomes 0 g T e3req Sulyoo IV [T 9ICLI-8SVN
B 4t (- SI10SU0S :mm:o&?m .............. J8) ‘Fred esoue) [~ToToTToos d10) ouwrey oyung |~TTTTTTTUU L189-8SVN
-odoose[ey .
962 ‘166 Je[01A819[N UOTIN[0SAI Y31Y © 20 JuowIadxe pus Apnjg |~~~""-"-"""mn SSBJY ‘@8pLIquIB) |~TTTTTTTTTTTTTTormoomooeoes PIBAIET] JO JUAPISAL (~777TTTTTTC 6¥68SSVN
196600 'T siepuodsuer) pueg-g |*TTTTTTTIToTos ZHV ‘9[8PS3J00g (=777 T T e mmn s ouJ ‘BJOIOJOI |TTTTTTTTTTTT Ve0VI-8SYN
£99 030 ‘T 103d8P. BIBP/A-§ |TTTTTTTTTTTTTT DI ‘3[NAY00Y o TTTTTTTommeommeemen WAl |7 960S-8SYN
087 1201 - SOIIOB, "7 TTTTTTTT T JHBY ‘AQUMO( | =TT TTmT T ar® ‘§/VVYN |77 (I)9T0FT-8SVN
L A S L) i I e BJOUR-UIJBRY [~~~ "7"""77 F00T-8S VN
0 S R peojded suorjesrdde offody/uinjeg |~""7TTTTTTTTTTI JB) O[BAAUUNG |~==""""TTmTTomomoooooooooeeos PIDITY POIYIFOOT (T €0012-8SYN
(LT S CTTUYUrT 8. @8D (T JBD ‘SADN UBA |7~ 7~"~"~"="~=-=------m-moes-tooeototooo VOU |7777TTTTTTTIESTI-8S VN
[ A [8IJUD I3J[8 PUB PUSIXY |~~~ "7T 7] ‘SUBSLIQ MON [~ 777U 0D *JSU0Y uumy |~ 920ST-8SVN
- *£10)eA 1350 JR[0S SULIIQI0 .
000 ‘728 ‘T PIOUBADE JOJ SWIYYSAS [8013d0 Ava-X JO [epour ‘adug (~TTTTTTToTmoen SSEIN ‘O8pHqUIB) [~"""-TTTomoosommsssosse-e- U] 90ULOS UBIIOWIY |~~~ "="-w TH06-SSVN
006 ‘822 ‘T SOUIUM NN |TTTTTTTTTTTTT €] ‘SUBAIQ MIN OI[qNJ SUB[IQ MON |~="=="""" LLYST-8SVN
000 TI8 T 9[0Su00 opjewmoud/NY |TTTTTTTTTTT e[V _‘ureysuyuLng [BUOIJBUIdIUY SOABH |~~~~~~~~"~ "~ SCITI-8SVN
000 °200 ‘G 199ndUI0d [013UOd/ A-S |77~ """ B "8IMqsIed ‘18 e fo - & Iu 987S-8SVN
000 910 ‘3 20550001d [BUSB[S [01JUOD/-§ |~~~TTTTTTTomImTmo B[4 ‘opuelQ BJJ8LIBN-UNICJA] |~~~"" """ 029T1-8SVN
836 020 G 3UIpIINg IAIIS SI030BIJUOD X op~--=- 1SU0D UBWIYY (~-777TTTTTT 8POSI-8SVN
€19°20L 2 110ddNS/PNOYOY |~====77=mmm B7] ‘SUBO[IQ MON ISNY-UOSBIY |~~=~="""="="" 610-8SVN
1809318 °2 - - -dns onneIpAy/pI-§ T TSOMBIPAH I9IH |~TTTTTToo PLYS-8SVN
000126 2 SARASID/ESD [~777TTTTTTTTTTTINRD SADN UBA |TTTTTTTTTTTmoTommooosoomeeeeSieooso ST pAor: O £8FS-8SYN
211996 3 AsSH oIy “FI0FT-8S VN
7 J67 ‘¢ ek T i ) 1 A s O T B il 19018 2p AOIPIGAG [~==7==7"77 HPe-8SVN
927 625 '€ 801A108 181) SAV/GAI-S |~77777"""""UUO0Y ‘SYO0T JOSPUIM [~777TomTmmmmmmmomommemees PI8pUE)S UOJIWBH |~~~"""""=""" 0SLTI-8SVN
000 /609 ° 194nduIod [01}U00/gI-§ ! e o 1 O 687S-8SVN
ehF ‘SI8 ‘e ure1301d $9883S SOIYIMIORY |77 T80 ‘BOTUOJN BjuUBs “TyyeIaTY seidnoq (TTTTTTTTTTT (d)0ST-LSVN
000 ‘O7¢ ‘¥ $901AJOS J3udwro) |~~--Tmmommeoo 87] ‘SUBA[IQ MON Sunndwmodeey, [~-"" T $199-8SVN
6£8 69 % °~~TI9)SAS [013U00 91A1SIA o0p " SULIGUIBUF UMOIG |~TTTTTTToT 6LFST-8SVN
968298 % SOIIIOR)/ A LN CIIRV ‘eomasjunyg TCILW/OED T (d)%298-8SVN
000 761 ‘¢ ~901A 308 J9jndwop) B ‘TIPS “AIQ 'sAg e3uey ALT €0ZLI-8SVN
L QUBUSIUIBUL PUB SOIISIJorT (=~~~ "==""""7 JHED ‘SANN USA TTTTVOH [T 96FST-8SVN
junoure
jorIIU0D uo1dirosap/joeforg uo1380T 10joR1iU0D) ‘0N JoBIJUOD

PINUNIUO)—SNOILVIEd() TVINISNAN] ‘@OIAI() SIOVILNO)) Xd QEIALSININGY SIOVIINOD ‘(I ¥ d

[onreA Jeriop Jo I9pI0 ut pPaISrI]
ponunuon—satunbuz 0p fijdos ur uorpputiofur paprdwio)



1039

1968 NASA AUTHORIZATION

*JUeUIedI3e JOPIO 1Sty z *3198I3U00 ON |
.................................. s901AI08 pue sefiddng |~~"7"""TTTTTTUeIY ‘mreySuuig |TTTTTTTTTTTTT T T T euonsuIejuy SOABH |~77TT T UORLSI-8S VN
-urexdoid 95els DI-§ i
pue UOISSIUI WOISAS A-LVS JO 330ddns Uy sepiioed |~ 77T B[V QAsjuUny |~"TTTTTTTmT T 0D SUPOg YL, |~ 7T 9e/ST-8S VN
........ [e1I0J8UI XTPUS] AJIDOUI J0/PUE 9g-0a3e1 Jedeyy |~~~ """~ "C'N R . o O 2.4 1T O Y - 71 A A
.................... szoqndurod o sxyedol pue 1g-010y |~~~ ‘BIm - - T T ToRI8T8S VN
"€0GLT-8SV N 10813 ; P EAPRL A .
<G00 POJBIel UY SONITIOY] [BIIISTPUL JO ANIGBIUNO0DY |\~~~ """~~~ """ 7" " " X9, ‘sereq |~ diop 908ds0IOY ALT |TTITTTTTTT SIZLI-8SVN
= P A Y 0 7 . 0 I . O 8 1671-8SVN
ST SOITIoN] &wumv .MD .............. PIN ‘OMIAN00Y |~7777TTTT T INE] | FTTITTTTTT T50¥1-8SVN
wo)sAs uorsindold soeds YIIA UOTIUUOD UL SOI[0RY |~~~ 7~ 77777 YseM ‘O[39BOQ |77 TTT T T T AT wog (T T TO0FI-8SYVN
“TeSTLSOI[IORY | TTTTTTTTTTTT T JI8D, ‘AeUMO(Y |TTTT T UOJJRIAY UBOLIOULY JUON |~~~ """~ 90071-8SV N
LT O JIB) ‘euopeseqd . 7TPIBUOST "Q S¥[[BM |~ 7T ZI07I-8SYN
SmEmrommomomoooomoomomsssmmmomSmmmmn Y [ i I ) ‘opungeg | ~mTTTTTTTTTT TR SOLIOYLIOqR T AJAM |77 77T 960CI-8SV N
: SN SQUITIAR |TTTTTTTTTTTTTTTTTTUUXe, fseqreq |TTTT TN 4S8N0 A-00WR L-3UrY {*TTT 7T 1958-8SVN
..... ysng OI-§ 10J 110ddns se01A s 7p 03and [BOJUYRL, | TTTTTIIIIIIIIITT AN fommaeTes STTmTmTTmooooomsmmmmmeeotooouy f0) OPPIN JOIBM | TTTTTTTTTTTTLGGEI-8S VN
...... *--g0q 10y spred exedg |~--""7T7TTTTTTTTTTRL UINOGISIN |TTTTTTTTITITITIIIIIIIITTTTTTTTTm QU ‘UOMRIDRY | T EIGLISSVN
.................. $50001d [eUSIS [0I7U0D Jg-01301 xredoy |~T7TTTTTTTTTTTT""mIq ‘opuBMQ | N BJJOLICN-UIIeI |~ """ " 7T GIZLI-8SVN
sjred oredg |~""" 7T YOI “UOSYIBL |~~~ """~ d10p 9dmbosey |---" 7T 0896T-8SV N
....... A-LVS ue.wﬂ.mww%um TTTTTTTITTTITTTTUTRIV S[ASIURY. | - 77 mdI0) [SAIYD |TTTTTTTTTTTERLSI-8S VN
-yooyo A1ddns oynespAy DI-g 10§ 3roddng [eoTuydeL, |~ 77T JBD ‘Spe8UY SOy |~TTTTTTTTTTTomm e SONBIPAH 03I |=777"77 ToOLI-8SVN
Supsey eUUN] PUIM |TTTTTTTTTTTTTT Uuo) ‘pIOJIIeH |TTTTTT T di100 JJeIITY Py |77 8LHST-8S VN
. T “opTTT R . op op " G6FST-8SVN
901AIRS AGAIMS QUIBIN |~~~ "~~~ 77777 .V.wA JI0X MIN 0SSV 988A[BS "g°() 7T 68LST-8S VN
B GOAS 100418 oUSIAY3S/I- (3 30} seredg |~~7~77"7"""""""S[V ‘Weysurmng |- [BUON)BUIUY SIABH |~~~ """ """~ 067ST-8SVN
~TUsepqe) |TTTTTTTTTTTT e0 9[qBD 2 XM OWSe[d |77 89¢T-8S VN
......................... TIoySAS “wI0d dNoIs pejeseyuy |~ T TTTTTTTTTTTXUN ‘YI0X AN U] "PUJ 0IJOPL, |~~"" """ """ "6aLS8T-8S VN
- AP spred oredg |-~ TTTTTTTTTTT L'N “o[taorg 00 % PP JNCM |~ """ LGL81-8SVN
; -~ "SOD[AIAS 9ATORY0IT |TTTTTT T SSIIN ‘sTory 98 Adng AjUno) JO00UBH |*TT 7T 61GLI-8SVN
qorred POULAO *A0y) Jredoy |~T"TTTTTTTTTTTTTUYNEQ “U0RN90)S |TTTITTTTTTTTIIIITTTTTTTTTTTRD) JO “dUop suosIeq |t 92/81-8S VN
¥ 0 AT/A-S (777777777 B[V ‘OMASIUnH “SULIQUISUY UMOIg |~TTTTTTTTTTTT 6879-8SVN
SoNIIBY |- RN S, 208V % 13U ZIOYWIOLY |~~~ """TT"7T ZHST-8SVN
........................ 110ddns punois 1oy spred wﬁnm -mtTTTTTTXCNCA91D pussT Suo (- d1op [ed |77 TEEeLI-8S VN
“8pLI
-gd°S _seymoey 98e10ss TH'T Jo uonersdo PUE "DOIY |TTTITIITTTTTTTTomo el aeydnp |t SJUSWITLYSUY OF ZeLST-8SVN
--SJTUN SUPIAISS 9JLIIU WNIPOS -y g Jredel pue "pojy |~~~ 77 77777777 B[V /WeySuruLIg ~~d100) *Juy SOA®H |~7"TTTT""" FICLI-8SVN
I8u9 *SAS SULIOJIUOW Jue[d |~~~ TTTTTTTTTT B ‘SuB[IQ MON OUY ‘SOSOIN 2 [oINBR( |~~~ """ 6L0ST-8SVN
ASD Sped oredg |~TTTTTmTmTT ) (Se[e3uy SO ~SOMMEIPAH 10919 [~77"""""" 82.8T-8SVN
syred oxedg |~ "TTTTTTTC X°N ‘pues] 3uog dI0Q red (TTTTTTTTTTT 00ZLT-8SVN
S907AI0S pue sefddng |~TTTTTTTTIITTmTTR H N "enuseN ~~$9JBI00SSY SIOPUBE |~TTTTTTTT ¥WL8T-8SVN
................... soreds pue SISA[EUE Se3 SNOPIBZBH |~~~~""77"TT"""""8] 'SUBIUQ MON (ASDD) WSAMD [~7777777""""L1ZLI-88VN
; soued [BULdYY, | 7777777 JMeD ‘YIed vsoue) TTTSOIMO)Y VYN TTTTTTTTTTT SI0PI-8SV N
===-s191depe pus sjerred JySoM JUSM JO SUNNIOBINMUEY |~~~ """ R JeD U01H00}s eruIojie) Jo ‘dIop suosreq |~TTTTTTTTTC 07.8T-8SYN
sejerd pIoy |- Uud, ‘SMIAYSEN ~d10p 00AY |7 FO0ST-8SV N
TTT7801A8 BIA-S |7 SSEJ ‘POOMION = ~"dOIqION |~TTTTTTTTT 9eSTI-8SVN
90IAJAS/PMOYOII ==~~~ """~~~ 87 ‘SUBS[I0 MON UesIQ MON JO pIeog |~"TTTTTTTT ST07-8SVN
AR[O JOXJUOI/A-§ |~~~ """ """ Bl ‘3mqsiend ‘18 R o1 & I 9975-8SV N
AL 19813000 £pNYg [=777" 777" 0[0p ‘1A R o 0299-8SV N
“ALIT 100 XOT |° o P S A N 18L81-8SVN
“CILW J0F ENT |TTTTTTTTT XN ‘YIOX MON [~""-77mmmommmm e UOONPAY IV |77 08L8T-8SVN
N = - TeQIATeS 98Ieq |TTTTTTTTTTTTTTC 301( ‘I9AT00 pueru] oyloed “-TI0PI-8SVN
TTTTmmmmmem AT e - “SIOTAIOS 00seqE ™" 1296-8SVN



1968 NASA AUTHORIZATION

1040

2089811

9961 ‘6g oung 7777 uoross unys DI-§ WNUB)I] € Jo Judwdo[eAdq |~ 0€S0G-8SVN |7~7 777~ JIBD). ‘s9[e3UY SOT ‘UOIIRIAY UBOIOWY U3I0N

TIE 29T ‘T $961 ‘2g oung " Bquiegonnur 3nyd 8YJ Jo UOHENBAF |~~~ 9EFII-8SVN |77~ B[ ‘UoBag Wied IS0M ‘dI0) JJBIOIY DI

068 ‘082 ‘1 QO61‘e AR |--- $790f01d y2IeasaI 9Y3 Jo 110ddns ut seo1azes uoneredo pue SupesurSuy |- 99T0Z-8S VN |~ ————---- e[V ‘O[IASIUN “*0) ‘SulLeuISuUy UMOIg

000 ‘028 ‘T $961 ‘23 oung --speofAed surjsAs jaoddns soysisor ofody |- L8GIT-8SVN |~~~ ====-mmmoeee YOI ‘I0q1y uuy “dio) xipusg

$03 ‘6% ‘1 2961 ‘9T "IBIN [~ TTTTTTTmmooes 18qUIBYD UOIISNQUI0d dOOY [8PI0I0] JO UOTJBN[BAS AJIIQISBAL |~~~ SI0F-8SVN | J1eD ‘Yred eSoue) “ouJ ‘UOHRIAY UBILIDUIY YLION

G8Z 108 ‘T G961°‘G ABJ [""""ToToTmoomee- Juewdnbo £119UI0[09 JO SWISYI T JOAI[OP PUE 4503 “0JBOLIqRT |~~~ G86II-SSVN |-~~~ B[V ‘O[IAsIuny ‘o)) Sureouisuy umorg

883 ‘979 ‘T A e et 0143 91U030410 © J0 JuedO[PAd(L |~~~ 8I¥C-8SVN |~~~ “SSeIN ‘PIOUSII 00D IO [BIPULD)

V8098 ‘1 G96T ‘ST "qod |~ T TI UInjes 10y wejsAs 310ddns orureus poIpAy ‘4507 ‘9jesliqe) ‘udisoq |~ OBIT-8SVN |~ - PN ‘souryreq “d10) BOLIBIN UIHBIY

ST6°L8°‘T €961 ‘6 ABIN |~~~ ~SOP00OD [BYISIP 0anoes 9dA30901d g YSIUING UL ‘0180T1qR] .am_gov ‘usise@ |TTC 188G-8SVN |~~~ oyQ ‘Beuurur) “dioy 00Ay
-Surjonp swin

97€ ‘1002 €961 07 "Ie]N | -[0A dnssoxd [on] pue X O'T PIeOINO 159 PUB ‘9INJOBJNULUL doygavmwwﬁoﬁ ...... 00%C-8SVN |- NI ‘1013 g “ou] ‘B[00l % jPWN[B)
) ; *SOWIOP

S¥9 ‘980 ‘' $961 ‘I1 ouUN( | SUjULIO} 0] S}ueTISes YoIMpues Suruiof pue SUI)BdLIqR] JO SPOYJouL 938313S0AT] |~ " SPOTT-8SVN |~~~ " " JI[BD ‘BOIUOIY BIUBS ‘0D YBINY s8idnoq

189'602'C | 9961 ‘T A |~-=""==="=-T-mmommmse-ese- wresoxd Ajiiqerel O IS 043 20§ 410ddns [eoruygoy, |- SIH0G-8SVN |~""" " SN ‘snurered ‘01132913 [elopog

996°L87 ' | €961'0z AW |~~~"3uponp swmoa emsseid [o0] PUL X O'T OI-S PUB JUI00) JO wqﬁmﬁww_ﬁz ...... T0¥G-8SVN |~~~ [II ‘90ieg “ou] ‘@[ooH %» JPwn[e)

628 ‘69 ‘¢ $961 ‘02 "AON | [9POUI 3503 WIOISAS COUV JO AIDATOD pue ‘uorjeoriqe; yuowrdoAsp ‘usisaq@ |- GE8II-8S VN |~~~ ZIIV ‘9[8PS)1008 “ou] ‘B[0I0JOI

€93 T¥8°C | $961 ‘61 ouny |~=------"=-Te---- durnd ue30IpAY PInbI] PIE0q PBaIq 359} PUB ‘91LdLIGE] ‘USISO |~~~ FILIT-8SVN |77~ B ‘yoreq wied IsoM “dIo) BRIV peyun

018°€¥9°‘e | 2961°6 PO |~~"T UOISIAID 159} ommﬁw%wwmom uﬁo%%.m ...... SLIG-8SVN |~ B[4 ‘qordg UOJ[EM HOJ @OUOWY Jo "dI0) OINA

y mqe!

QT ‘$90 ‘F €961 ‘1 3NV | -o1 UIjEg 0Y) JO 310ddNS UI $IITAIS SULIGUISUS JUOWAOPASD PUB UIIBOSOY |~~~-7, L80TT-8SVN |- 0" ‘uojduryssp “d10) YOILISIY UMY

LS LLyy | $961 90 eung "~ 1098N[BAD STUSAS TYISI(Y [~ 608IT-8SVN |~77"", JITe) “@dIUOIN BJUBS ‘WOISAS BIB(Y SUIJUSIIS

11208 % | %961 ‘65 euns seA[eA0Id X 07T Pue [ong Jo juemdopAs |~ 2019-8SVN |~~~ "——~ T 211y ‘X[ueoyq “diog) J3eiIRp oY,

08I ‘$28 7 2961 ‘F1 LBIN |- SO[OIYAA 90RdS I0] WIA)SAS [[99 (o] 9[040 Wado JO JUoTAO[PASD PUE YdIBoSRY |~~~ 9695-8SVN | “SIM ‘@0neMTIN 0D Sunmjovjnuely SIOWEYD SV

9CT “12% ‘S GO6T ‘9T "B [~ ommmeo £1038I0Q ] SOITWIBUADOI)SBOIOB OTf} 0] SOOIAISS J10dd NS TOISSTR |~~~ Z800-8S VN |~~~ """t e[V ‘oquasiuny ‘diop doigiioN

$C¥ ‘$8 ‘S 9961 ‘T Amf |~"-Ttomeees OIS ‘A103810q%e[ UOHBINATIO0D O} I0f SIOIAISS 110ddNS UOISSI |-~~~ COPST-8SVN |~~~ JIreD ‘opusndeg [H ‘seousidg I9pnduro)
*£10ye10qE] SULIeoUISUS

b5 22020000 ) S op~TTTC Supnjoenuel jo j10ddns UY SIOIAISS UOIIRILIGE] PUR ‘suorjeiedo ‘Surreourdusy |~~~ €800-8SVN |~~~ ey ‘wreySuiuing “dio)) [RUO)LUIdIU] SOARL]

P87 SPL/0L | 9961 ‘9T “IBI |~~~ AI038I0QE] 159) JO $10ddNS UT SHIIAISS TOI}EOLIQR] PUE Uo}eIado Sureouisuy |~~~ 02005-8SVN |~~~ "®[J ‘Uosag UOEM O ‘BOLIOUTY JO "dI0) OIYIA

€80‘960 ‘1T | g961 ‘T ‘ady |-------mmm-- 4103810481 AJT[IqEBI[81 PUB A31TBND 91} 10] $991AI0s 310ddNS WOISSTI |-~~~ 18002-8SVN |-~~~ ~"--"mmmmmmemeees e[V ‘O[IAsjuny ‘-ouj ‘oordg

961 ‘80 ‘ST | S961°GE YR |-~~~ TmTommo- 9010 SAOTAIAS [8OTUYIR} DA SIN 29U} 03 $991A19s 310ddns [eIOTIN |~~~ 60IFI-8SVN |~~~ “aud J, ‘93p1y JB(Q ‘SOTAISG JUSTIISEUBIN
‘UOONpAI B8P puL

086 ‘99¢ ‘9T | $961 ‘0¢ “JeIN | wore[nUS So[eUe ‘SUOI1EINATI0d OYTJUIOS JO SBOIB 9Y) UI SIOTAISS w:raon_wnm— ..... 60CIT-8SVN |~~~ 7 ZUY ‘XIUS0YJ “°0)) JLIO0[H [BINUD
*OdSI ‘AlojeIoge]

€89°888 ‘ST | 9961 ‘T “IBIN | soruorxse oy} jo jroddns uy seoTAIeS UoTjedlIqe) pue ‘UoIjeIsdo ‘Surlesmisuyg |"--" SS00G-8SVN | B[V ‘dfIiasjuny ‘(3a0ddns eoeds) ‘diop puey Liredg

*DI-S WInjeg 8yj 10} 3ulonp e

L126°06L°0% | G961 ‘GZ oUNL | JO SWEJL 9 JO UONBIUSWNIOD PUB ‘BUIISH) “UOIIEOLIqE] “YUoWO[ASD “USOT [~~~ 2609-8SVN | ‘sojruaery sorf -ouy ‘s3uniseg 1omoqg [NFOW [BIOPL
"OASI ‘A103e10(B] 3ULILOUISUL OTOIYIA pPUB

988 ‘T%¢ ‘12$ | 9961 ‘6 "Je | uoisindoid o1y Jo roddns UL SEOIAISS TOTIBOLIQR] pUE ‘UonjeIsdo ‘SuueeuiSuy |~ €L005-8SVN [~~~ e[V ‘OIIAsjuny ‘00 Suresursuy umorg

Junowy e uondiIosa(f 1981U0D) 10708110

[onrea xefjop jo 10pI0 U PaISIT]

OJSIN ‘FOLII() DNISVHOUNJ X8 QEUAISININAY SLOVEINOD ‘( B Y



1041

1968 NASA AUTHORIZATION

190 ‘619
875 ‘869
02 189
799 €99
101 ‘629

809 ‘280 ‘T

992 P11

$961 ‘ST

19616 °

............ ~suosstur ofjod y-sod IoJ TIdSAS [[LIP 9d8jmsqns € Jo juaurdoeAdd
-~ ~SO[OTYAA 008dS JOJ JOLIOATION 9FCUIT 078]S PIIOS © JO JudtIdo[oAdp pue usIsod
-~ Apnjs dundoqin) usdAxo pmbry

$001A 108 110ddns [8913A18UB pue [BUO}BINdWO)

......................... suorssrar offody 3sod J0] UId)SAS [TLIP JO Judurdo[eAdd
N “UIdYSAS uory

-gUIULIY) UOSNYUIOd PUB UOI199)0p Jojour Jue([adold pIjos B JO UOIJRHSUOUI(T

==~ ~S90TAD [BITUBYIIUI YJIA SUOIIEB[[ISO UOIISNQUIOD JO uoisserddns Jo Aoaing

- b %.m@auﬁa PoY9IoM T8 doPasd

-sdund Jue[ood JTun JUSTWNI)SUL

- AUIOUO0I)S8 ABI-X 1JoNIISU0D puB do[eAs(
. : ‘ureasord JATH
101U JySHA 90edg MBUSIEN oY) 330ddns 03 SIOTAISS DI)B[AI DU 9)BILIGBL
.......................... WNNYBA Y31 UI9SN 10] SULILIQ U0 YITIBISAI JONPUOD

SonDIuyod) dInjerururosorur dojeAdp pue HoIeasey
........................ K1iqeded 9AT)deps (1M SW)ISAS AIJoUI9[9] POOUBADY
........................ WI)SAS 159} UOTJRJUIWITLIISUT 3597 pue ‘do[eAdp ‘udIso

STelIa)Bul dO[eASD PU®B ‘YOIBasal ‘91e319SeAUL

................ s10j0ureIed UIOJSAS JBO[ONU PIOUBADE JO APIIS POJUSLIO-UOISSIY
............. S0TueS80AI0 Se osn Juld 0] $}de0U00 suoredr dde siereeur dofeAs ]

§I038N108 0AJIJS (g JOAIOD PUB 91BOLIGE
19P0J3P A19j8S 93Ue 2INI9S
....................... OIS “‘qery duro) jo jroddns ur )ndurod 011 9BAUY

~Joxo[d{nuI [8}131D 017 "ON [PPOIN
[OIBasal o1ISN0dY

.............................. $10399uU0d g paaoidur Lyend pue dopAed

....................... $10199108 YO1IMS uononpoid pus 9dA10701d 9IMORINUBIN
gouney J0f S10399UU0) 938{BA[ 0197 JO BII}1I0 USISA(T

{Sd el

~Apnjs USSP SUISUI PIOUBADY

wrd)sAs ynduwod Soreuy
: -we)sAs Supndured puqAH

.............. uonyeIo[dxd Jeuny Iojf SISATRUL SWISAS pUB SOPOUL UOISSIUL JO.Apnyg
o 198319SOAUT 9[ZZ0U OTIBUADPOIOY

SI0JBNJ08 0AIS IGAT[OP PUR 91BILIqB T

....... WOIISTIQ WO 39300 SUTULINIP 0} SAIPNJS uriofIdd pus dreMpey 9jeolqe
sonbruygas} aqny yooys jo uorpeordde 0} paserel YoIeasoy

S9)T[OPOAY} SULAR] O1jBWIOINE 9 JIATOP pue ‘dofeaep ‘udised

--501A3 SUIYDIIMS PA[Ls ATTBOI}OUIIY § IOAT[OD PUSB ‘9)8aLIqe] ‘dofesdp ‘udisoq

.................... 9ATBA JOT[OI PUR JUIA XOT YOUI-OT 150} pus ‘do[oasp hnww_\mon
*SUIASAS

J0JR[NPOUIdP g ‘SIPATI0AI SUDYIRI} g IPANOP PuB ‘918olIqe) ‘doforsp ‘usise@
“S[BLIdjBIL

SUIRUISUY U0 WINMIBA pue =o$a%¢u JO $1009 PAUIQUIOd JO UOI}E3IISOAUT

= ~SO[PIYOA TB[dNU IB[NpoUl JO ApNIS |

- TI9)SAS dUISuo JOo ApMYSs USSa |

................... “8[V ‘eiilasjuny ‘dio) doigipioN

..... 1890288V N ; V. I
...... SITS-8SVN |777"7"""8lV ‘o[lIAsjunpy .EoO.oEqu ASNOYSUIISOM
..... 0¥90Z-8SV N |~~~""""8ld "[ved UWled 1S9M *dI0) 1JRIONY PO
...... 1386-8SVN |~~~7"77 PN ‘Sunidg J0ATIS “ou] [OI8asaYy suoyjedo
..... 15G0-8SVN |7~""7"7""777 7T "pIN ‘eromij[ed ‘0113091 9SNOyIunSIM
..... 61C0Z-8SV N . B ‘oY BI0BS T D-19[010V
..... SEOTI-8SVN |™77""" "B 'U08dq Wed IS9M ‘h&oo eIV pR)
..... 960TI-8SV N |77777777" "JIe) “GdIUOIY BIULS 0D YJeLIIy se[gno(q
..... 8LGTI-8SVN |”"777""""0IYQ "PUB[EARLD ‘DIIOM Owey 2 uosduroy,y,
..... GIOTZ-8SVN | 7~777""7"7"TTTTTSIM ‘HOSIpRIN ‘AJISISATU() UISUOISIM
...... 28eg-8S VN (77111777777 8Y ‘ejjolmpy ©°d10)) 9JRIIY PIRUAI0T
...... 0PSI-8SVN |~~""T"OlW ‘A31D SBSUBY “9IINISUT YOIeasay ISOMPIN
..... Z8YTI-8SVN |~77777"""" """ "D eJownieg ‘0133091 9STIOYSUIISO M
...... OT1$-8SVN |77777777""JiIBD ‘dleaduung °d0Q 3JRIDIY PISYFI0T
..... €ILIT-8SVN TRl ‘opuelIQ ‘'ouf ‘soruonyeuL(
..... €2SII-8SVN |™777"77""777" T8 ‘emydepeliud 0D oModd &wﬂ%@
...... TL89-8SVN | ‘Uosog opuopay “ouj ‘A107810qer] A30[0uyddy, ooedg
..... IPLIT-8SVYN |7777777777T TR oM ‘HoIY ‘90edsol9y J894poon)
..... 686IT-8SVN |-~~~ """ """ XN ‘elomy jsey S[01U020AI35 B00[
ITIST-8SVN JTTTolmo .z.amn_on_o *d10D 00AY
TTTTTGGR0G-8S VN [T BV ‘QIIASJUNH .Mroo pusy Auedg
..... L000g-8SVN |~77777T7TTTTTT T T jIe ‘o[eAAUUNS ‘PBIITY PIAYII0T
..... SELIT-8S YN |™777777" 77T TRIY ‘QMIIASIURE “oUf “Peld d0rdg
...... ¥8EG-8SVN |~7777TTTTTIm T RV QIASIUNY ‘SQBT LM
.... LZFII-8SV.N |~7777" "8l UIBAg Ued JSOM -dI0) 9J8I0ITY PAJIU)
..... 2L80-8SVN |~~~ ~~""""TJIep ‘sepesuy so “dio) ugruueH .._Mwam
...... 09¥7S-8SVN | ‘8imqsiaged 18 :Sm ‘SUOT}RO[UNUITIO)) OTUOXJO[H
...... SIOF8SVN |77 77T R ‘el [operUd 0D JLI)O9[H TRISUOD)
..... 6720-8SVN | =" "JUeD ‘HIed 830U8) ‘UOHBIAY USILISWY UIION
..... 6819T-8SVN |~ "f N ‘youelg 3uoT Jsop -ouy ,5918[0SSY DIUONOITH
..... €0IST-8SYN |~~~ 7"7"N ‘UouBIg Su07 “oU] ‘SHIBID0SS Y SMON0S[F
..... 2920-8S VN |~~~7"7" 7777777 T e ‘efeAAuung ‘}Jeloary pedUYIo]
...... $995-8S VN | J180 ‘38 B30ue) “ou] ‘UONBIAY UBDUIOUIYV YLION
..... €COTT-8SVN |~~~ ~""""""""""X°N ‘8l0my 185 ‘S[0I}U000AIdS 300N
..... WLIT-8SVN |~~~ ~""""H[e) ‘ojusurerdes .duom.. 121U -10{010Y
..... 23003-8SVN |~~~"~"~"""""""x°N ‘oregng ..eﬁ qeT 019V [[oUI0)
..... €09TT-8SVN |~~~~""""""""""-"uuop) ‘NemiIoN ‘‘dio) Wiy uriied
...... 8ECG-8SVN [~77 77T USSR ‘poomioN “diop doryroN
..... €ERIT-8SVN |~~~ ~"~"Ji18) ‘sepesuy sor] di0p ugruueH I}
..... 099TT-8SVN |*7 777~ “TTHRD ‘WIRYBUY ‘UOXJOdH 9)8ISINUT
...... 0SFC-8SVN |~-77""7"77""77"X9, ‘URIOM 10 ‘soTiiRuA (] [BIOUID




1968 NASA AUTHORIZATION

1042

0% 9961°¢ 'S0V |~ "SWSAS o[jod V-uinjeg uo poseq suoissiur A4 Arejous]d pauusUL JO Apmyg |~ GZOST-8SYN |~~~ ~"~"""77 JI[BD ‘AoUMO(] ‘UOTIBIAY UBOLIOWLY YIION
00y 9961'9  “09(] |- O[OIYPA WiMyeg PeOlAed RIPIULIOIUT PUE SO[OIYA WIMYeS PaA0adu JO SIpmyg |-~~~ 99203-8S VN |~~------------Tmm----=--C B[V ‘OASIUnE “0) Suteog
6TF €961 ‘62 oUNS |"se3 UGB0IPAY JO UO0933P I0] UOIILIUOUIILISU] PUR SONDIUYIA] JO JUAtrdO[@Ad(T “OISTI-8SVN [~~7"" ", T80 ‘UoIeqng “ouf ‘SJUSTINIISUT UBTIN00g
”mav <961 H@u dy $1078130% 0AJSS (g JO AIOAT[OP PUB UONBOLIqRT |~~~ 096TT-8SVN |~~~-~~=-=------ 80 ‘Jueqang °dio) 90vdsomy g
189 eey 99618 dy 9INJOTLIYS JSTLIY) [BOLIPUIIAD B JO UBISA(L |~~~ 896TT-8SVN |~~~ ~=~~"-""-=--" JI[8D ‘0301(I UBG ‘SOTWIBUA( [BIOUSD
98 ‘0%F $961°0g dunyp |~ -mmooooes Buneay Aq pAzITIvYs oq 03 JJeIdaBds Arejoued 1oy BLIAYLIO USISI(Y |~ BLEIT-8SVN |-~ —-~-------- 8J ‘erqdPpe[Iyd ¢°0) 91I)0d[H [BIoULN)
“uorjesTUNUI
¥01 27 S961' ‘09 | -WI0O PUE PUBWIUIOO [9POUI JO AIBATEP PUE “UOIIEOLIqE] ‘quomdoeAep ‘usse |-~ 9¥905-8SVN ZUIY ‘9[BDPS}300§ ‘*oU] ‘8[0I0J0I
961 'SF¥ $961 ‘8¢ “3ny SISA[eU® Wa)sAS [eprosoy, |~~~ Z0PTT-8SYVN |-~~~ RO ‘YIed v30us) ‘UOHBIAY UBDLIOWLY YIION
“uIn)eg 10j sjusuodurod
098 ‘G5¥ 0961 1G "190 | PUR SWoJSAS UONRIUSMINIISUT SUNSe) 10] SIOTAIOS uorjedlIqe] pus Suneeursuy |~ BI8-8SVN |~~~ ~"""—===-===- uud,], ‘[03suag oy yndeireq Arrdg
L8 ‘8h¥ 2961°C "qod ~Tuor TLI]SUT UOISIO3P pU® JOZA[BUS oUISUD 0300y |~~~ €00F—8SVN |~-~=~====--- X'N “¥ooN 18010 ‘00 8doosorLy) A1eds
000 ‘0S¥ 9961 'z oung U0N1BOUIDOWL (-F W () JOJBNTRAD SJUAS [BYISIT |~~~ 2890%-8SVN ~~="""""7] JIT8) ‘SdTUOJY BIUBS ‘WIo)SAS Bl SYIIUSRS
OF% ‘egv P96L LT oUnf ["====--m-ommommmesmee Apnjs ssA[eue pue eAnjesnseAuy ‘Surureisord mndmo) -7 Z6EPT-8SVN |-=--=-=-=-======-=-- JIBD ‘POOMAI3U] ‘OUIIUSIOS BSOI
283 ‘p¥ €961°T 1dV ~"S9OIAIOS wn_hwe:wwnohwnqﬂnoﬁcboc PUB [OIeasey ™77 2089-8SVN |~~~~~~-e[v ‘wsySurung ‘dio) [BuolBuILjul SIAEH
. . * A[qUIOSSE J0JR[NS0I.[013u0d
929 ‘e5¥ $961°9z ouns | mog wniEy ® jo Suisey pue ‘A[quuasse souso_._me .Soﬁﬁoﬂw_bcwmwnuw&nﬂ ...... 96LTT-8SVN |~~~==="=- T8 ‘sepesuy so “°dio) ugraueH 19yIeg
*1eziodes pue dumd w q
86 197 $961 L1 oung | pmbr-usSontu pmby jusursoeldstp eanmsod Sureooidirox o._?.mﬁa.aﬂﬁ ..... POGII-8SVN [~="=""=="-----", JIBD ‘ouloyymey ‘*d10D sukpouwrso)
292 ‘09 9961 ‘0g oung Juewrdmbao wuﬁswwnme?a ..... 8LG9T-8SVN |~~~ ~--=--=----- PIN ‘OIIIAYP0Y ‘SOTUOIIIRNF osudjo(
‘ue3£x0
0ge ‘1% €961 ‘6¢ ouUNf | PMDI[ YIIM ISN 10§ A[BIINS SWIYSAS 9AISOYPB [eInjony)s Jo Juswdo[eAsp oYY, |~- 80TI-8SVN |-~~~ 8D ‘0801 usg “di0) Suryndwrodsoy,
) ‘SIOUINR |
201 ‘eLy $961 ‘0¢ "3dog | repex [epowr uononpoid § pue sedA30301d g IeAfep pue »33_&%& ‘doreasq |- T6STI-8SVN |~~~~=-==-=-----=---- B[V ‘O[IASJUnH “-ouf HBID 20vdg
. *goeds uf uor}Bd
289 Hﬁv 2961 wu oung | -idde 9Te30410 10} S[ELIG}EL 30488 PoAoIduI Jo Juedo[eAdp PUB YISOy [~ €808-8SVN [~--=~-—-----", T8 ‘0801(q usg “"di10p Sunndwoodpy,
928 9Ly 9961 0¢ oung “9OIIB 1597 AJITIqOJ |=~~"~ T9206-8SVN |~77"""" ", JI[eD ‘sleqreq vjues ‘dio) SI0JO] [eIeUdp
290 8% $961 ‘62 aunf j~---""--mooooe- SoNDIUYI0) UOHLZLMIBTUTUIONUI JO JuowdO[ASD pue Yoreasey (""" FRYTT-8SVN [~-~~~--=-=--==-- e[ ‘Opus[IQ ‘dIo) B)IOLIBN UJIBIN
109 ‘187 $961 0¢ oung 10y I F3EV 19DOW Z¢ JO AIOAI[OD PUB UOTIBOLIQR] |~~~ =" 908TT-8SYN |~~~~~~"""="" T8 ‘Sof; SOT ‘SJUSUINIISUT WBY[8)S
868 687 9961 gz eung " “w)sAs SulAg pauusur Jo Apnyg |- 9860888V N |~ --====--=-=---% X°N ‘orepmg ‘-dI0) 90edsony [[og
892 'T6¥ G961 9T "AON |~""""7"Toomommmoeeso- weysAs uorsus)xs ofjody A3ojouydey reorydo we Joy Apnyg |----- 68Z0C-8S VN |~-=-==-==------ “uuo) ‘YeMIoN “dio) Jowy U
000 76 9961 “8 sung ~ “WI3)SAS 10)BI0UA3 UOHOUN) ATBI)IqIe [8YSIQ [~ 6SL8T-8SV N |~~~ ~®1q ‘o[epIopner 3104 ‘-ouy "qery "13ujy SwesAs
81T w% 9961 ‘6% 99 ~30309[ur p P8 JO UO0I}8ZLI0j08IeYD A[1q®8)S oYL, |~~~ BL90G-8SVN |[~=--===---"" TI[e) ‘ojusurerdeg “dio)) [810udn-}9[0I0Y
065 667 €961 ‘62 ounyp |==---- wejsAs uorentoe orjewrnaud € Jo SU1S9) PUE ‘TONIBILIqE] “INoAR] ‘uSiseq 777" LOFS-8SVN |~~~ -"-=="m pul ‘pueg yinog “diop Xipuag ouJ,
888 667 9961 1 ‘qd |~~T--T==u-mo- Apn3s UOYIN[0AS PUL UOSLIBATIO) STIO)SAS A9I[IOUT 008JINS Jeuny |~ pEe0e-8SVN YOI ‘10qIV uuy ‘"dio) XIpuag
000 009 G961’ AON |~-="TTmmoemmmmooecee- WISAS UOISUNX9 o[jody AS0[0uto9) [eor)do ue 0] Apmg |~~~ 99808-8SV N |~~~ ~"""""==-Tmmom ] ‘SuBe[IQ MON ‘dI0) IB[SAIYD
961 ‘218 $961 ‘0¢ eunyp |~"v--mmmooomo seanjonyys 310ddns punoss 10§ senbruyoe) pue ‘sempaoord ‘uSisaq |- LIZIT-8SYN e[V ‘O[IASJUnH ‘qeT o[AM
“qires 9qj Jo YOI
000 ‘0eg U exsydsounje eddn 943 Jo £JMIGBLIBA PUE AIMJONIIS 07} SULNSLIUT 10] WeIS0IJ ("~ 38305-8SVN | ‘10qIV uuy ‘us3Iyony Jo A)ISI0ATU) JO Sjuddey oYL,
80 ‘peS G961 ‘0g sung ~ “SIOATO081 PUBTIION JO AIGATOP PUB Emo%uawds ..... L0TST-8SVN ZUIY ‘9[8PS}I00§ ‘*oU] B[OJOJOI
* 0SB WOJJ Ud; q
631 ‘889$ Q961°T "q3d | BulAOUIOI 9A0IAWII 03 PUB SIOSBUI UOSOIPAY 0] JO AIOATIOD puUR :ozun.“%maoo ...... F09Z-8S VN |~~=---=----- SSBIN ‘A[I0AQq “-oU] ‘S9110}eI0qR SBWOg
junowmy | .Ssﬁ uonpdursoq JoeI1IUOD 103981U0D

[enfeA Je[[Op JO J9PIO Ul PoISIT]

penuRuo)—)ISW ‘AOIIIQ DNISVHOUNJ X GITALSINIWAY SIOVEINOD ' ¥ 'Y



1043

1968 NASA AUTHORIZATION

00 /662 961 ‘6 ounf |~ TTTTTTTrTTTT - -WIe)SAS UOISSIWISULI} 0ODIA |~~~ 08GOT-8S VN |~~~""""T-Tmm BA ‘SIMQUOUATT 00 IMIOLE [8I0UID

000 ‘008 9961°8 *99CL | """ ~~A31{1o8] 310ddns AWOUOISE [BIIQIO |77 801588 VN |*-- 77T JI18) ‘e0TUOy BjuLs “*0D HBIAY Se[dnoq
00F ‘108 9961 ‘6 oung - - "uI9)SAS 3urpioddl [eYBp 0} Eﬂﬁd ..... SPPLI-8SVN |~~~ 8D ‘wIeyeuy ‘ouj ‘ejeponsy
. : “Jed
818 ‘208 $961 ‘9z oung | eouepms odAj0301d 8 Jo AIGATPP PUE ‘SUlMIIBINUBW ‘USISOP J:cﬂ%asgmﬁ ..... ¢L9IT-8SVN |‘opusuisg ueg ‘ydeidea, » suoydepy, ﬁnobaﬁagﬂ
pca o
NSHNS €961 ‘6¢ A€ | 1omod PINE € JO UOLB[[B)ISUL pUe ‘AIGAT[OP ‘U0NBOME] ‘JuowdofeAdp ‘usdiseq |~~~ QLEG-8SVN |~~~ JIeD ‘se[eduy So7Y “-oul ‘SONNeIPAH 19910
0¥ ‘08 9961 ‘6 oung - TSW)SAS ue Surjoed) OJeUI0INE J[qelI0g |77 " 86281-8SVN |~~~ """t °D ‘BULPIV ‘eJUB])V OYHULDS
apouwx 9oueprng aAnydepe-j3ed oy} Jo U0}
072 808 $961°0c A=W | -syuowordurs pus Juewudo[oASp JO] YOIBasol [BO1}BTISYJEWL PUB APNYS [BO{IAUY =~~~ 18GII-8S VN |~ """~ 7 T |V ‘o[iasjuny “dio) doiqpoN
090 60 GO6Y ‘8z oUN[ |~~TTTTTTTT Juondmba 919SN09E PUE TOTILIIA JO UOIIB[[BISUL PUB USSIP WNsAg |-~~~ T861T-8SVN |77 77777777 JIBD ‘WIYeuy ‘ou] ‘09[V Sury ALT
98¥ ‘608 €061°¢ IO [T ~--soquiosse Sull dY[s J0§ S[elIe)eUL Ewmwan ...... T928-8SVN |*"77 TIX ‘03€01UD ‘UONEPUNO [OIedsey INOWLIY
: “Ud3AX0 '
807 ‘91 296101 ABIN | DIMDI UILA J0RIUOD UT 0ST IO S[(BYTNS SIOWIO)SE]d A[(RZIULINA Jo Juswdopadq |~~~ 398S-8SVN [~ e[ ‘OMIASeUTIED ‘-OU] ‘YoTesseIuIoy JB[MSUIUa]
-suorjeoridde omjerodure) )
916 ‘818 $961 ‘6C OUNL | POJBAS[0 10] SOAISOUDE [EINJONI)S O[UeSIo-Twes paAoldwl jo juemdopAd( |~°°°° TLETT-8SVN |- 7""7=-="-"==- SSEIY “}90I0AT ‘UoIedsey OJUBSUOI
€19 ‘818 €961 ‘63 QUNL |~~~ " sornjerodure) oTusS0AI10 98 S913se[d PAIIOJUIAI [RINONIYS JO UOHBN[BAT |~~~77 0L0TT-8SVN |-~~~ oryQ ‘uoIryy “dio) IV 180APO0y)
678 75 $961 ‘0g QuUNf |~~"TTTTTTToTTTooome T9)SAS uTjernsur 9uedoA1o Jystem Y31y € jo juomdoressd | =TT T9LIT-8SVN |77 777777ttt 0TqQ ‘UoIYY ‘90eds0IoY 1804P0OD)
%66 ‘828 $961 ‘61 ounf |~7"7" T D11SB[OSI08 O} w%%%wa ..... 8EZIT-8SYN |-~~~ """ “JeD ‘OreAfuung ‘)JBIdINY PIRYYI0]
¥29 628 | g961‘9 00l | UmMjeg peolAed 9JEIPOULIAIUI PUB SOPIYIA A Winjeg poAordwil jO SAIpMIg |~~ ™" G9Z0C-8SVN |~""7" 7777 JIe0 ‘Aeumo(] ‘UOIIRIAY UBOLIGWLY YLION
o8l 188 7961 ‘0g ounf - 1uouIdo[oAdD %_a SPOY}OUI UOIJEILIqE] WINI[AIog |~~~ 8BLIT-8SVN |*~" 77777 J18D ‘O[eAAuung ‘eI Peoyzoo]
000 ‘6£¢ $961 ‘61 oung jueqedoad pryos 10] wrersold SULMSEIU UOHJBIGIA PUE JISNOOY |~~~ 09LIT-8SVN JIeD ‘euepisy U] jjeneieq
178 ‘0ve 6961 ‘e eunf 90IA9D UOTJS[NUIIS PIOIOSJOUIOIINUI B JO JUTIAO[Ad(T |~~~ 6680C-8SVN |~~~ """ttt gpeue) ‘eme)}Q “dio) usipsue)
628 ‘SVE 9961 ‘0g oung |~""°- weysAs Surdund wINNdeA JO UONB[[€)SUI PUB ‘AIOAT[SP ‘UOIYBILIqE) ‘UBISA( |~777" 8¥90Z-8SVN |*-77 T 8d ‘erqdioperiyd ‘1eorwoy jresuusd
200 7¥¢ 9961°1 “8ny [~"TTTTTT SOTuBYOoU PINY AJ1ABIS MO[ J0] 38%35 T8J1QI0 Y8 U0 APMS YV |77 €G08T-8SVN |~77 777777 JI{8) ‘BOTUOIY BIUES “00) JJRIOILY Se[dnoq
S1g ‘are 996192 [dy |~"""" 7 As 3ul 18131 | yo-051 od430301d € 9)eoLIqe] puB USISO( |~~~ L86TT-8SVN |~ 7- 77Tt SSejy ‘U033ulxe] “OUJ SOIUOS SUeLY,
180°8%¢ 961 ‘6% OUNL |~=7"T"" T srogrdure Jomod pusq § JO AI9AT{p pU® ‘UOH)LILIqE] ‘UBISa {777, 186IT-8SVN |="777""""77 T 8D ‘03IV o[8d 0D UOSUYO[ SUL{IBM
000 ¢ 9961 08 ounf L2 S 07£02-8SVN i “ UsBM ‘o[33eeg 0D 3uteoqg
000 ‘098 9961 ‘62 ounf Apnys usisep WSS poygroeds |~ 8L80G-8SVN |~~~ """TTTTTTTTTTTIIT YOI “Joqy uuy ‘"dioD xipueg
. . “jue} 1onJ OI-§ oy} J0j juourdes
000 ‘058 g961 ‘0g eung | . 4,, £O[[e WNIUL}} PIjeUIS € BULILIqE] JOf JUAUIdO[PARD PUB [OIEdSdY |™™ ™ €8906-8SVN |~~~7~~"JI[ED ‘SO[e8UY SO ‘UOHBIAY UBDLISWIY YIION
‘TepHs : i : :
66 ‘298 9961‘T “SnV | -pNOYRIW ‘OJSIN Pue ‘SMasjung ‘OASW 10§ s1ndurod jo nossswuow%cm ..... FOPSI-8SYN [~~~ 0°d ‘uoj3urysep “diop puey Aidg
“SUI9)S. .
086 ‘29¢ $961 ‘T "IBN | Aouanbeyy orpel pue ‘Sut ‘Suriey 193 0} Sururejred YIOM [YIIeasey |~ 7T PSIII-8SYN |77~~~ """ - B[V ‘umngny ‘£)ISIeATu) wmgny
. . *oIreMpIBy (831910 .
060 ‘0L€ £961 ‘8T "qoJ | wnjeg Jo [esodsp £10108jS11eS AINSse 0} 9nbruyad) 8 SUPAp puUL AALID 0] ApMg |77, 2826-8SVN |77 77T e ‘oreaduung “dio) JJeIITY PIRUYI0Y
€08 (1.8 ¥961 '6g oung SOIPN)S SUIPIOIYS UOXOIT |~~~ 77 HOLIT-8SVN |~~" """ - "7 JBO ‘0391(T ueg ‘SOTmeuA (] [810U00D
068 ‘e8¢ €961 ‘6C oUN( |~~"SIOPUTIAD PO[[eM-UIY} 10] S1ojourered WIAISAS JO UOVBUTULINOD ﬂﬁ%ﬁ&ﬁ ..... FISTI-8SVN [~ X°N ‘orepsurureq “dio) uoneay sqndey
“serjIedoad sseur.
992 98¢ $961 Z1 oung | 1oy uoneUTHLINOP [8d1sAYd JO PIOY 9y} UT Judurdo[dAdD PUB [OIBISHI JO ApNIg FISTT-8S VN e[V ‘o[IAsjuny ‘-ouj ‘ooedg
812 ‘688 9961 ‘6z ounf £ 30Y S |77 B6EPLI-8SVN |~~~ e[V ‘O[[IASJUNH “OU] ‘[IPMASUOH
i *19}J0AUT 9170)S pajeldaqul
660 ‘768 ¢961 %2z 1Ay | u® JO S)lUN puUB [OPOUI PIEOQPEdIq T JO AIGAT[Ap pue ‘guowrdo[sAdp ‘usIsoq |~~~ GZ6TT-8SVN |~~"""""""""""7T"7ITTTXRJ, ‘Selfe( ‘S)USuInI)Su] SeXd L,
29% ‘668 2961 ‘9 oung uoNeIN3YUod ¢-) WINJBS IOJ WIYSAS [0IU0J PROUBAPY |~~777° 8909-8SVN |~ 77777777 0100 ‘I0ATR( “*dI00) BJJOLICN-UIIBIN
009 ‘66€ 9961 0 ounf ~9[oe 359} AJIQON |~~~ 26200-8SVN YOIy ‘I0qay uuy “dio) Xpueg
206 ‘668 9961 ‘6z ‘qo I |77 SUIo)sAS [[00 [on] soueurIojrad-ySry ‘oJTy Suof o[qerfed jo yuswrdofessq | €1802-8SVN |™"SIA ‘0 neA[I 00 Sulm)ogInuey SUIey) SV

“—




1968 NASA AUTHORIZATION

1044

880 ‘873 €961 71 A®Jy | “spiousjos Sunonpuoosedns ux uousuiousyd uo1)epeISep JULMO JO UOI}eSISOAUT |~~~ 988G-8SVN |~" 77 JIBD ‘Yaeq 830uB) ‘UOIIBIAY UBOLIOWY UIION
103 ‘82¢ $961 ‘6 ounp ~“1oued remjonys Jo JuatndoEAd(T |- 69VIT-8SYVN |-~~~ JIBD ‘0301(] uBg ‘SOTIBUA(] [8IOUSH
093 ‘282 9961 ‘g "pdog |~-"-TTT-o-- JusuIrIadxs 1431y J0jeIpel [euLRY) 3usyd oseqd oY} JO TOYUYLT |-~~~ 0290Z-8S VN |~""""""-=-------"F J1e) ‘outoyymey “diop dorgyioN
ThL ‘8o 9961 ‘Tg "1dv AquIasse 9507 S]qIXe[g [~~~ €86IT-8SVN |~~~ """ —"="—=-------- N _‘puefesoy “dio) Xopojsisey
129 V€3 €961°q ady |T-mmmm-mmomoe JTUN JUIWNIISUT UINJRY ‘SHIOMIOU 9JNOSTP PIJIS[IS JO UOHBINTWIG |~~~ 91002-8SVN |~~~""""""""=--=- JIeD ‘0381 ues ‘SOTIIBUA( [eIoUdy)
916 ‘982 9961 ‘9z oumg : BUI[IW ‘SUIYOBIA |~~~ 9889T-8SVN |~~~ "77mTmmmommmmmees- YOI ‘ytox}e( “*d10p O-TOD-XH
908 ‘083 G961 IR “TUUsemmsuel) gH) Swidddag |00 LISFT-8SVN |~~~ JIBD ‘03V O[8d “oUJ SWwo)sAg ASIouy
001 ‘263 G961 ‘0T "9 |"TTTTTTTTTommooeese- Apnjs weysAs jodsuer) ogusssed 3«&8%& am_awzom ..... $620-8SVN |~~~ TJIR) ‘queqing ‘}JeIdry podyyoo
. ‘sdund mog
908 ‘0¥ 96T 2T "9 | -nB1y ‘peads-ysIy 10] US[SIP IOINPUI PAAOIAUI] UB SUIULISIOP 0 UOTJESISPAT] |-~~~ 9007-8SVN |~ 01O ‘PUBAQ[) “du] ‘98puiooy owrey uosduroyy,
0F8 ‘T¥ 9961°'T “Tepy - TSOATBA [T PPILI-8SVN [~7-" """ 37T Je) ‘euowod “op Ao[peH
000 ‘S¥2 99619 ady |~mm-- - SO[OIY0A 90eds 9818 J0 {01710 SurAjoAUl sura[qoad %o ApnIs [BONAIBUY |~~~ ~F0T0G-8SVN |~~~~~—-~----------- B[V ‘WNqNVy ‘A)SIOATU() Wnqny
000 ‘S¥2 9961 w 291 " T ~e31e] eArjeuIa)[ WeiSoxd 159 JO JUBUISSISSY |~ TG0IZ-8S VYN |~~~ """~ "7-mmoomeemes B[V ‘OIIASjuny “op Sumog
%T¥ ‘975 9961°6 “IEW - - “w)sAs 1eddop v 1S0LT-8SVN JI[B) ‘WIOYBUY “*2U] 8}8POIISY
369 ‘9% 9961 ‘6 AeIW ~ - Apmys quemrdmbo Surjen[eAd SuIoqIE UY |----" 29802-8SVN |~~"777" JIe0 ‘s9pe3uy sory ..anw [oIe0sey Suluue[J
960 ‘2¥% $961 ‘Lg euny |~=-momtmoosmoooooe-e- SIOPUITAD UO $109[0 UOTJR[[I0S0 PSONPUT PULA Jo Apnjg |-~~~ LLGTT-8SVN |~~~ 7===--~ “PIN ‘eromtieq “dI0) BIOLBIN UTIE]
’ *9INJONIIS [[OYS JO 3UIISe) UOIIBIQIA (BT g
029 ‘092 9961 °6¢ 1A'y | U Pasn oq 03 SINJOTLI]S POZITE00] JO UOIRUTULIFIEP [BIUAWIIAXD PUB TeonA[euy |~ Gg00Z-8S VN |~- """ ey ‘euoayimey “diop dorqlioN
000 ‘995 L L A e DTl TUIRISAS SUIPIODI BYe |~~~ 09.8T-8SVN |~~~ JHB) ‘WIeyeuy ‘sjonpoid 19indwo) BIUIONED)
673 ‘195 L T Tre)sAs SUIPICOAI JUSTIOINSEAUT [BIBI |~~~ QOLIT-8SVN |~~~ "= ===="======-- £'N ‘TIPMP[E) ‘S[01}U0) TUTUULLD)
i ‘s1ogTidure Py Jo uonezin : -
€80 ‘192 €961 ‘ST LBV | JO AINIQISLS) SUIULINOP 03 4I0Pe UewdO[PAID pPUB IIBOSAI JO SOUBWLIONAJ |~~~ "~ 80PS-8SVN |~~-~"— -~ X N ‘A0 uosuyos 00 OUI00[H [BIOULY)
K “INJBINULW PUL USISIP [BqUIIS
002 ‘892 961 L¢ oung | 0143 pue wriojjeld PAZITIQL)S JO SEAIE UL UOMBS[ISOAU] PUE SOIPNIS [ONAIEUY |--~~= COPTI-8SVN |~"-""" - OIYQ ‘SNqUIN[O) ‘23NI[ISU] [SHOWAIN d[[e)1eg
LzL'0Le £961% 190 T "-Ay1a%13 010z 98 101A%Yq jueedold Jo Apmis ¥ |- L60TI-8SVN |-~~~ ===~~~; 180 ‘AQUMO(] ‘UOIJBIAY UBOLISULY YLION
009 ‘8.3 996102 eIy : “TSI9DO0D 389, (TTT7 0689T-8SVN |77 77777 7mmmmmTmmemoe s oryQ ‘neuuur) “*dIoy 09AY
V8 VLT €961 ‘65 ounp “SOPOWI JOJSUBI] J8B9Y 1) 0197 JO JUIUIAO[A(T |~~~ GZSTI-8SVN |~~~ JIeD ‘03T o[ed ““dI0)) JIBIOITY POUYI0TT
000 ‘523 9961 ‘0T "ydog """ V'V 10] sSjueurirodxa saInjon)s eords ofrery |- STIST-8SVN |~~~ --—"""-~ JIBD ‘0301(J UBY ‘SOTUIBUA(T [IOUSY)
003 ‘LL3 $961 L3 dunp |~="-—=-=---oe- 7777218080l UOTIBINSUT 0TU950410 Uy wreadord Apnys v {~m" 268TI-8SVN |~~~ "7~ PN ‘azowrpyeq “dio) B110MEN-UILBIN -
OLLLLG 9961 ‘0g ounfg Wa3sAs Ae[dsip Jonduroy |---=~ GPPLI-8SVN |~ -7 £'N ‘POOMION ‘SoTu0Ij091q 08T
192 ‘812 $961 ‘65 ounp |~~------mommmmmo-o--ee UIdISAS SUIP[OA W8] U01199[0 BuIsed © JO JuswdoPAd( TTTTTGOSIT-8S VN (T O[O ‘TIBUUNUI) “0)) LI [CIIUID)
182812 £961 62 dunf |~-seyrsoduroo oje[d WNUIWINIE ‘AJISUGP MO ‘Y13UdI)S SIYBIIM JO JutudofoAd( |-~~~ 0STI-8SVN |~~"~~~~~~"-~ J[ED ‘80UBLIOT, “"Ouy WNUIWN]Y A0AISE
3L '6LE $961 ‘9T oung |--=-"------- uoynjosal [earyeds pue [erodue) ySiy © YIA-jueuresnseour gonydQ |--- 89GIT-8SVN |~~~ """ ""mmmT TIL ‘03ed1y() ‘@3nJIIsuy yoreesey I,IT
€99 ‘182 S96T‘8 Qo $398 3509 pue ﬁouwomoa@oﬂa ..... 098ET-8SVN |~~~ """~~~ 7 "mmomToeo- 211V ‘9[8Ps}I00g “ouJ 8[0I0I0I
- “SIIY; .
686 ‘982 €961 °0c ABJN | JO [0IjUCO [PWISY} 10} SZUTIE0D WO $10979 EEoEEE.EAe Jjo :oﬂawﬁwmg& ...... 6L8G-8SVN |-~ TII ‘03ea1y) “AS010UT99,Y, JO 9INIISUT SIOUIIIT
*(S31n0p pojeIse)
SPL ‘065 9961 62 OUTL | U OIY}ITOUOUI TODI[IS) SHNAIOIOM Jo Afrure] oqerjeduon © jo jusmdoeAd |-~~~ ELOTT-8SVN |~ 777"~ JBD ‘WIRYRUY ‘UOHRIAY UBILIOWTY YMON
£60 ‘163 €961 ‘62 “ady |~-—=" " 19)500g WINJES JO SUOIIBI[ISO PONPU-PUIM 0} OAIJB[OI BLINLIO ‘USiso |-~~~ CG8G-8SVN |~~~ 010D ‘IoAud( “*di0)) BJIOUEI UNIEY
‘[oUun} 300ys ouostedAy :
Q18 ‘163 €961 P1 Le]{ | I0J oIMpedold UOIYRIIEd -IIINPSURI) 2010] pue ornssoid © Jo JuswadopeAe |7 0989-8SVN |7~~~ [V ‘OIAsjunyy ‘ouy ‘AIojeroqery 9dvdg 0Xsy
‘Jen
0L ‘8683 9961 ‘0 ounp T T e e Jue) wadoIpAy pmbry |7 9G68I-8SVN | ‘elquieq[y ‘Sunmjogjnuely » Surpom jsemynog
junowy e noﬁﬂﬂowoﬁm 19e1U0) 10398I13U0))

[onfea xeIOpP JO I9pI0 UL PAISTY]

wwsnﬂaoOIIO,me ‘BOIAIQ DNISVHOANJ X8 CEEELSININGY SIOVEINOD ‘(d ¥ H



1045

1968 NASA AUTHORIZATION

G6L ‘F61T
090 ‘66T
893 ‘G61
09€ ‘61

$10 ‘961
%9 ‘961

1£6 ‘928
£98°222

€961 ‘6 ounfg
G961 ‘8T 990
€961 ‘2 "AON

$961 L2
2961 ‘L,
9961 ‘91
$961 ‘61
9961 ‘L1
9961 ‘e
9961 ‘0¢
99616
9961 ‘6¢ "1dV

"AON

"jdeg
‘e

sunyg
‘qod
30V
ounp

%961 ‘0g ounp
9961 ‘6 ounf
g961 ‘0g ounf

5961 ‘91 "1dV
cuer § oung

$961 ‘61 oung
9961 ‘T "qoI
9961 ‘02 99
961 ‘91 "1dV

€961 ‘9z dungp
$961°ST "0
G961 ‘0g ounp

$961 8T oung
$961'SL “100
9961 g ounft
€961 ‘ST AT

7961 ‘53 oung
£961 45 "1dog
9961 ‘6z ount
9961°GT ounf

G961 ‘0T ounf

Q961 ‘71 Ae|

....................................... 1010910D UOOI[IS IoL1IRq 908}INS JO ApN)S

TmoTmtToommeTes u0118I0[dX0 JBUN] POPUI)XD J0] ApNJS 310ddNS UOISSIUL OPIUAIOF

- -uorpesedoid pr:nos A)suejul YSIY I0] SPOYJOUI SISA[EUB B8P JO JuouIdofeAd
. ‘S[eIp

pus srewAjod suers jo uoyjonpoid jueid jorid pue ‘yueurdorerap .w&w@mﬂzm
. ;i -suorjedn dde

winjeg o] S[ELIOjeUr 9soduiod AJISUIp-mof ‘YISudlIs-ysny jo juemdopAd(

...................................................... UI9)SAS 10859901d [8IIUD
. *SUOT}

-gordde einjeiaduwe}-moy Ioj sAofje wmisduseur JySromiysiy Jo juemdopPAdq

.............................. Apnjs uospedwod pus USISOP IOFAYS JeUN] A[JBH .

1dy |

ettt -~ApNJs SOPOUL UOISSTUI 9ANBUIN Y

............ uoryeI0[dxd J8UN] 10] WAISAS J0.M0d 1010831 10§ SIUSTAIMDAL USIsa (g
-J90npsuel} aInssoIrd

queadoPAdp ‘ulsep ‘uoijedilseAul pue Apnig

---9J1j[0%®s ¥ 10] sjuauniIodxd £30j0uyses 18013dO
: - *3A[8A JOINYS pafIouIqns
J0 Surjse} uoIeOYINIed Jysigead pue ‘Suninjoejnueur ‘quotndofesdp ‘UBISI(Q
.............. A UINJBg S[OIYOA Youne[ ‘pour 10§.938)s g AT-SIN JO Apnys usdiseq
B T - G

................. Surndurod So[eus WAISAS
. “uI9)SAS 998jI93uL

101707d JO 1NONIRYD PUL-‘UONR[[LISUL ‘AIOAT[8D ‘UOI}BJUSWINIOD ‘0INJoe NuBi

-~S[OPOUL WIN}ES UO S}USUIAINSBIUI U0TIen}oNY Joj sjusuodurod [earydo jo Asaimg
: “jueur

-nI)sUT SULINSBOUT PUE UOT}00)0P PAIBIUY UBIS-)se} ‘quomwrdo[oAdp pus udse@

uor3elado (W0vI8g) 193U JOIJUOD AN[[IBS
......................... ouIdue - peaoidurl jo 93e)s TT-§ U0 jpedur jo Apnig
................ §10799UT09 98D 18] JO dInjoejnuenr pus JusurdoreAdp ‘Usiseq
-SPIAIYS 181 qUIOASUOY JOJ SANDIUYA) FUI)SA] QAIJONIISIPUOY Jo Justrdofpae
...... Sonbruyo9) SUISULSs [9AQ] PINDI J-Y UB JO anaﬁawﬁgov pue U0T)BIIISOAUT
“S[ony Jo uor3oafur uressdn A( PISTEDd SI[TYIA
J0 woiSex oseq 9y} Ul vuswWousyd UOIISNQUIOD JO UOHBSIISOAUL TejusmriIddx
--=-we1sAs qOY VY 10J sonbruyoe) Y201 L8[

........ uro)sAs 19ndurod uoIje[olrIod Eoswﬂwwuw
8 ‘o

g-g 'V 10 s3uLreaq wyy 9zeenbs jo Jueurdo[aAdp ad4j0301d pus ‘ugrsep ‘sisA[BuUY

SO[PIYAA TWINJBS JO SUIS(OId JUSTITOIIAUD [BUWLINYY JO APNIS

---s19jndurod 3oreus Ogd ¥9-5-AV IN0J JO SPPON

............. sjeusew Suronpuocoiedns PIOULADE JO UOTILSIISOAU] [ejuUdUILINdX
*SPIOIYS 789y DPISLI

10 STE110)BTI UOIJRINSUT [8ULISYY JYS10M9Y31] JO uowdo[aA9D U0 APNYS GOIeasdy

- £911q®)S TeUIpNIISUO] S1)8)S O[IIYRA Youne] g-J WINjeg JO JUISe] uuUn) puIg

Torem3yuos Rquerorm 3nid Jo SISA[RUL WRSAS

............... JTun SUTPIOA WIE( UOIII[A-TNNIBATUOU ‘OI}8SI0A ‘1YSIOM 198ry
"9[oTYOA

wmyeg oy 105 SWAIsAs AoUIA[) WA/SS PUB NI/ J 9U} J0 SIsA[eus pus Apnig
*a3uel ornjeredurd)

o1} 10A0 WIRSAS AISOYpL duryemAod € jo souemiojad oYy Jo uoneziudo

L1805-8SVN
PE6IT-8SVN

SOTST-8S VN

..... GEITI-8SVN

LESTT-8SVN
S0TTI-8S VN

..... TERLT-8SVN

..... ST106-8SVN

..... GIIST-88VN

TI6IT-8S VN
L0102-8SVN

..... GE0TT-88V N
..... 86VIT-8SVN

“uua, ‘98pIY e Q ‘sos1IdIojuy [2OIUYR,L, 93pIY 8O
iy JIeD ‘ASUMO(] ‘UOIJBIAY UBOLIDUIY YIION
................ ] ‘SUBIQ MON ‘AJISISAIU() dUBINL

B (o) .wﬂﬂ&ﬂco ‘9IMsu] [BLIOWI d[[931ed

....... J1180 “SO[oBUY SO'T “UOHBIAY UEILIOUIY YHON
|||||||||||||||| B R 11116} ‘dﬁﬁ BlUBS TOO ﬂoaﬂfnﬂm

STTURTeA ‘elIpuBXeY ‘AIpunoy p dUIYOBI UBOLIOWY
.................... JIeD ‘sepduy so7] ‘*dio) 1391I8D
R R RGN LRER JI[B0 ‘yoeeg opuopey ‘'ouf ‘MUL
................. JIe) ‘OreALuung ‘JJeIdITY PIIYII0T]

[ttt 11116 .gooamam ‘sura)sAg 18013d 0-013991H.
.............. ~ uuo) ‘JemioN “dio) PWH-UIFIJ

........... JieD ‘seresuy sory ‘*diop uyruueH-1eyIed

...... JIBD ‘y9eeq U0jSUUNY ‘0D YeIlIy seidnoq

SOurivir- il e[V ‘ureyduruulg ‘dio) 8[qe) [BIULY

.......... YOI ‘J0qIy uuy “ouf ‘sormreuiq panddy
. "8 d

‘ofep1opne 340 “-oul ‘qe] SurieeuwiSuy SUISAS

................. 11 ‘03ed1y) ‘omIrIsuy yoressey \LII

o SSEIAl ‘POOMION 0D uosyjAey

PN ‘OIAYP0Y ‘JO[IUH PIIYoIIeH
........... J[BD ‘AQUMO( ‘UOIIBIAY UBILIOWTY YON
TTTomomomomeTens I ‘08eory) ‘0111091 S10g J0i0ydury
....... JI[eD ‘sO[e3UY S0T ‘UOIJBIAY UBIMOULY YHON
.......... JeD ‘ereaduung “dIo) 3JBINIY DIOUI0T

. ) "X N ‘PuBST

Suory ‘AImqisopy ‘qer] 90udRS PIlddy  [eleusn
TTRTIITIIITITIY JI[eD ‘9[BALUUNG ‘JRINITY POIYI0T
..................... 8D ‘WieyBuyY ‘ouJ ‘e}epoIIsy

..................... XN ‘ureyie] ‘Yoo, [8OIUBYIIN
.............. e[V ‘OIIASIuUnH ‘qef A30[0Uydd ], 189H
......... YOI ‘10QIV. UUV ..oum ‘sormreus penddv
................. TTTTTITOUSSRI ()1010AH d10p 00AY
................. 1T ‘0880110 “0J0qTISUT YOTEOSOY LIT
.................... X9, ‘sefied ‘3Uy3noA oowoJ, 3ury
...... e ‘yIed e30us)) ‘UOIIBIAY UBILIDWY ULION
............... eJ ‘q8Inqs)yig ‘oInoory osnoysunsom

............. B[V ‘AJISIOATU() ‘BWRAR[Y JO ANSIATA()
................... Je) ‘0301 usg ‘di0) WYBIIYM




1968 NASA AUTHORIZATION

1046

A —

(198 ‘eLT [ AR L LY i sanbiuydel Supidwies Pus SIOULYIIUL UOIIBIY JO mww_mm TTTTT600TT-8SVN 77T B[O ‘IPIBMIIIIS ‘AUSIOATUN 9818 BUWIOYR[YQ
ZIS QLT . $96T ‘6T QUMY |~~"""TeTotmomoooss-smmen SUS[SIp pue s1de0u0d UrelsAs COFV JO SOIDNIIS ey S [~ 8ZI0Z-/S VN |~~~ """ T omemeees SSB ‘98plIqure)) “-ouy ‘wroopy
S%6 ‘SLT $Y6L°GT 10Q |~ SISATBUS I[UIBUAD [IUOWLISAXS DUE 1801191001 JOJ BLIDILID USSI(T |-~~~ O8PIT-8SVN |~~~ 18D ‘0891 Ueg ‘SOpWRuA(] [8I0USD

. *199npsues) danssaad osuodses Aouonboy
002 ‘pLI 2961 ‘0¢ “TeN | uSpy ‘ermeisduwrer ysiy edAlozoxd jo uoriedlIqe; pue Jueurdoasp ‘udisa [~ €E6IT-8SVN | ~~"°~ 01y ‘SNUIN{O) ‘9ININISUT TBLIOWI TN [O1BL
$89 ‘SLT QORI ‘L oumf - “s101eredes pinbii-lodea ‘AjaBis-010z .%wwugw ..... O¥10Z-8S VN |~-- """ JIeD ‘0331 ueg ‘SojurBUA( [RIOULD
“uoriBISeI Ul

020 ‘9LT 9961 ‘0z JdY | WIA1SAS [BUIIdY1 OI[YIA DU UIVISAS 0IIUO) [BIUSUITIOIIATD soSexosd oruox0a[ |~ 0Z80Z-RSVN |, JITBD ‘AoUMO(T ‘UOTIBIAY UBOIIOWY ULION
228 ‘0L1 9961, ABW |~~S9[[YAA YOUNIL] S[qIXeY 93Iv] AZIIqEIS 01 101[Y Suryoe jo suoppeondde Apnyg |- 0800G-8SVN |~"™7" ZIIV ‘XIU80UY 00 puey Aindg
208 ‘SLT $961 ‘0g oung OJEOSAI TR UONAUY |~~~ ~"ZISII-§§VN | ~~~~~"""~-"--=-=- BTV ‘O[[IASIUNH ‘SO1I018I0GL T OJAM
000 ‘ALT 99RT ‘S X8 |~ speorfed (gy) sIo1e1pRI 10§ SONbIUY09] TOTIUAAdIA/[BACTIAX 1STp JeUMY [~ OII0ZQ/S VN |-~~~ -==--===-- IV ‘orpiasauny ‘-diop doxgiioN
ZIL6LT F961‘8 -3deg : 11q30-ut 383_._&3 by oruadesry |-~ 8CEIT-8SVN |~~~ ~"""""="" 010D ‘10U “*dI00) B)ISLIBN-UTIIBI

“9[OIY9A UINjeg WIYSAS UOI109)9p oge)s Jeddn
T#8 ‘6L1 $961 ‘61 oung | pIeOqpeslq Jo LIFATPP PUE] UOTIEN[BAS Moouaoun& cmm%aoE» 2%»8 ‘usseq |~ 999TI-8SVN |~~~ D ‘Ared eSour) ‘UOHEIAY UBILOWIY IION
‘sensded updrys uLiojyerd paziIqe)s
898 ‘6LT 9961 °T¢ “I8W | W¥GI-LS 10 Sjuotmosorduy usisep Jo JuouIdo[eAdD Pue ‘uoye3NseAt] ‘UBSa TTTTT8IS0Z-8SYN [TTTTTTT BA ‘2mqsyoe[q ‘S)ONPOIJ VOIS U0V
000 ‘08T op FUOTINIISUT OGTIUSIS SV UO S}09J0 [BJUOUIUOIIAUG |~~~ PE0G-8SVN [~ JreD ‘opunseg 1H 0D aamo.ma« wmm_uhm
869 ‘08T G961 ‘0g ounp T 1jeziuydo pue SO[UBYIAUI [B[)SO[00 UO OIBASeYy |~~~ 0S10c-8S VN | 8uoT ‘opepSuruiey  “diop uopelAy  onqudey
008 ‘281 9961 2 ounf |~"SA[IYaA Krejoueid psuusur parredoid AfeoLI}oa]s Jo £pnjs Supseurdus UOISSTI |~~~ GLEOG-8SVN |~~~ e ‘erqdiepernyd ‘00 OU309TH [8IoUd))
218 ‘881 Q6T ‘Y LB |~ quIodAduoy popuoq o383 AAeay Jo yuowdopAa( |----- EPOIT-8SYN |-~~~ - X931, ‘qIIOM 9104 ‘SOTUreuA(y YeIoUsy)
863 F8T 9961 ‘ZZ eung ~SUOHBOYIPOUT BUTUOKIPUOI-ITY |~~~ 8LOST-8SVN |~~~ ~~"~—"~ eV ‘WeySuruLg ‘Suog B Y “H ‘Moxsy
*3OGNAUIe *5'D PIZLINJMUIWIOIOTAT A91[1q
TH3 ‘681 9961 '€ oung | -BrjaI Y3q Jo woyonpod Ioj syun od430301d (g IOATODP PuUB ‘do[oAdD ‘UIISo |-~ GGBII-8§ VN |~"" """~ “ZHV ‘9[ePs}300g ‘-ou] ‘B0I0J0]Y
6% ‘S81 9961 ‘0¢ ounp ~~SMO0p Doads Y31Y JO $)S0) [9POTI O[e0S OIISNOdY |~~=~~ €2806-8S VN |~~""" 7T 010D ‘19AWR(] *dI0) B}OLEN-UIBIN
226 ‘e81 Go61 ‘61 “Idy |- U011ed>103ds 159) UOTJBIGIA JO UOT)BALIOP J0] SoNbIUY0) JO jusmeAordury |~---- 02002-8SVN |~~~ JIBD ‘Sopsuy soy ‘SISA[BUY JUSTISINSBIN
023 ‘981 9961 ‘6 ounp 8J8p AJIEdILID JO UOTJBOPLIOA |~~~ €620C-8SVYN |~-""" """ IV ‘S[IASjuny ‘09 SunsoUSuY uMolg
289 ‘08T 9961 ‘0g oung |~~~ Topsuex) Juepiadord SuLmp so[UIEUAPOULIOY) JOUTEIUOD OTUOS04AI0 WO ApNYg |~~=-- G980C-8SVYN |~~~ JI8D ‘ereAAuung ‘4JeIITY PO YO0
“90URBTLIOJII dUI3UD S[OIYIA dINSLOUL
016 ‘98T €961 ‘6z duny | 03 sonbruyod) Surysiuiny pus ‘uoryestiqe; ‘yuemdo[eAdp “UOTIBjURINIISUY [T 16¥6-8SVN |~~~ - X'N ‘orspgng ‘00 Sw9)SASoIdy [[og
106 ‘28T 9961 ‘I 190 |~ ~UOIssTmSuel) Aouenboiy Mof £19A JO SO1IS1I0}0BIBYO UOIJBLILA 9seyd Jo Apnyg |~~~ $QI0g-8SVN |-~~~ B[V ‘uInqny ‘A)SI9ATU() WINqny
868 ‘881 $961 ‘Lz ounp |~~~ " ~""ADMIS BLIDIIIO SN [ ECPII-8S VYN [~~~ JIe) ‘O[eALUUNS ‘)JBIOITY PIAYII0T
9L ‘881 $961°6 KBy |- mommTommmoommmeees 1013009 193500q YoUNE[ O[(IXaY ‘9318 JO APNIS YoIedsey |-~~~ 90ZIT-8SVN |7~~~ —--=" U ‘STodBauUTIy ‘T[9M ASUOH-ST0dBa U
6L% ‘161 €961 ‘0g uUN( |~=77TT-TTooToommoeos 11 oseyd ‘(a3e)s 3ST pry0S) %m% ou_%wuw%mmﬁm me.m Mmuwww ..... TV500-8SYN |*™" 7] JBD ‘Yoved uojSUnNUNE ‘00 3BIAITY SBInoQq
€18 ‘761 $961 ‘8¢ ABI | 10] UIJSAS [01JUOD YOBQPESY 10J09A 9STIY} UOKBsUAdILOD [8)ISIp Sawﬁomwﬁ ..... PLEIT-8SVN |~~~ -=======-=----- e[V ‘wInqny ‘AJsIAIU uwingny
. *S[B1OUI U 9!
800 ‘86T €961°6 A | -Urep an3iye) pue sSo13S [ENPISEI SUIUTUIINOP SPOYIOW dAoNIISIPUOU dOfoAR( |-~~~ 8020Z-8SVN |~~~ UudY, ‘O[[JAYSEN ‘s9Je100SSY pue A Y ‘uosuag
*S1INOII0 pIgoq el d
008 ‘s61 9961 :T¢ ARV | -PEAIq UIASAS JO 105 910[dUI0D JPATOP PUE O1LIISUOD “USISOP [BOLIIRD QZIBULL |~~~ €7906-8SVN | ‘3Imqgsiogod 3§ “ouJ ‘SUOIIROIUNWITIO) SIUOIFRIH
167 ‘€61$ €961 ‘T ounyf |~---- $190MPSULI} 03 SANDIUYS} JoBqPL9] Jo uonearddy |~~~ ePee-8SVN |- - £°N ‘U0300ulIg ‘A}ISIOATU() UORIULI
Junowy 9y uonyduase 19819U0) 1030R13T0D

[an1eA aB[iop Jo J9pI0 UT PIISIY]

PONUNUO)—ASI ‘A0IIIQ HDNISVHOUNG XH (IHIISININGY SIOVILNOD ‘q ¥ 'Y

.



1968 NASA AUTHORIZATION

- - - 19A19001 9uAporejeyzedns 8o13do A(q

50120300081} 1500 [USUND 91y} o3ejsymu uoyezrudo

----pioy 2anssexd APBJSUN SOTHIEYO [EO[ISIIL)S BUIJBUINSI [PPOT [eolidwe A9

....................... SurpoA 03e)s PI[os Aq SUTUIOf T8I0 JEIITUISSIP JO APNYY
*JUOUITOITATD

wnnoea Uy sYI3ua13s PRY YSY € TBLIJBUI DHIID[AIP J01ABYS] JO nexumﬁwo»qu
‘suotjoafery

poziuorydo worinios 03 90uwedIvAuUc). prdel SpoYeL Teon}A[eue UOBALIRL

.............. SUI9)SAS OTISSTUX O N U0 $39979 Peo] Eﬂo_o@%mmﬁ 10} Apmig

SPUO( WAS0I)1U UODI[IS Sururejuod siewAjed Jo Apyg
$8010AI9s 0IA3 Surresq sed

JO WOIYBZINIQ®)S SHIMOI[D DMIID[F0IOTUI AIDAT[OP UOIJEBIHIGE] JURdO[aAdD USISH
“OPIYRA DT-S-A

wInjeg 10§ SO[110q WINJPY ULIOJ-0181}s o1ueS0410 JuotIdo[dAeD PUB YoIBasoy
’ *SPNIITD

pojeiSojur I0jonpuodyumes 0d£30901d AIPAIPP PUE ‘)S9) eINjoBJNULH ‘USISO

AIqe)s TLISY 1107S JO ApMS

---souy] [on] suoppeSedoad ouem syue) jus[fedord SUCHEI[IISO [BUIPNYISUO] APNYS
. *SPUOUINIYS .

-uy uoppoadsur arey oqny 9d£30301d ofqeliod AISAIPP 359} UOIJBOLIGE] usiso(q
. “PIOJIUBT 90UBUDPIO PUB 99} AJQUISSSE Isny

Surjeuojep eanjeiedure) ysiy g odA3 Jo Surise] UoYLoLIqE] JuSWOPAAD USISA

.......... Suor)enbd [BYJULIOPIP JOPIO PZ JO UO[}BISA)UT [BOMOUINT PUL YOIBosoy
“SPNIT

Ppajeadagur uowoavngaom 0d£1001d AI9ATOP pUR ‘)s0) ‘@INOBINUBW ‘UBISOCL

x0 ofjod 'y 10J UOT}E}S OYIJULIAS JBUN] PIog[dud Jo Apnjg

PRI[BQUIIS © JO UOIIL[[e]sUl PUe .no_paoﬂaw_mw,lw_m»ﬁ
‘ssuly

103001 93181 JO }[MSoI S8 Peonpoid SIOTIRI} YjIeH JO JUOUIAINSLU Jo Apnig

-SI10UTRU0D O13STID [e0lIPUIIAD U SPINDI[ JO J0TABYA] OTWIEUAD JLAUI[UOU JO Ap1yg
. “UO1}8IUD dxe

SurppeA ,J1q10 ul,, T8 JoNpuod 0} UN3 SuIp[am WIesq UWOII9[0 PIUTEIU0IJPF

........ u03A%0 PINDIT YIIA STEHISIEIU O[OTUOA YoUNE] AJTAIJORAI JO UOHIBIIISIAUL

10987

SIOA[0SOI TWI9jsAS unIojIeid WHZI-LS

892 ‘091 $961°01 "TeW
810 ‘291 €961 ‘2¢ oung
89T ‘291 $961 ‘22 ounf
913 ‘291 996102 A8
866 ‘6¥1 goe1 ‘1 “1dv
000 ‘051 9961 2¢ 1dV
€70 0T €961 I¢ eung
30 ‘05T 9961 %  AB
298 ‘191 9961 71 "1dV
299 16T 061 92 oung
g1g/er | g961 ‘ez 1Ay
008 ‘€ST $961 ‘91 I8
£6 ‘ecT g9e1‘9 ‘Ul
02 ‘961 9961 ¢ ouUnf
618 ‘81 G961 ‘6 ounf
9¢¥ ‘egT 1961 ‘8 "0
789 ‘91 9961 ‘ez 1dy
769 ‘291 961 ‘8¢ eung
608 ‘291 2961‘9 ‘3ny
61 591 $961 ‘12 I8
961 ‘F91 €961 ‘62 oung
8 991 9961 ‘62 "AON.
281 91 9961 £g oung
£08 ‘91 $961 ‘6z "qed
941991 op~-T"
092 ‘991 9961 0¢ oung
STL ‘991 9961 0g eung
798 891 5961 ‘93 eunf
0L ‘89T 9961 ‘62 ounf
009 ‘041 9961 ‘0g oung
€90 ‘121 G961 ‘eg oung
9v1 ‘1Ll 9961 ‘LT ABW
€96 ‘12T 7961 ‘og oum(e
001 ‘ZL1 9961 ‘61 "AON

“—

10zAeuR AOUBPUNDAI AIOUIN[R) ‘AIGAT[OP PUE ‘UOI)BOLIQE] ‘USISO(T
..... woysAs Surp1ooda ede) orjeusdewr Soreuy
*spagoq oI pejuid seAemni
uoroadsuy oArjonIysopuou ydeiSourure] Suruuess SNONUNUOO JO JUSWAOPAI
’ 10309y justudmbe
A UInjeg 10 UO[ILIOUSS [[NW)S PUS UOIJBJUOWINISUI 0Arssed U0 [oIBoSOy
........ uonpezrmr}do £10300(el) PUE SOTUBYISUI JY31 00UEPINS ‘BLIILID USise
*jue) (o) DI-S PLAYAN] JOMO] JUSUWIS0s 9103
oseq Ao[[e WINUe)) PSS 3uljedliqe] JOJ JUSWIdO[PAOD PUB YIILISOH
............... $10D10001 o081 OWIOAITE JO TOI1BILIqE] PuB ‘quowdo[oAdD ‘UBISA(T
--OJdSI 98 queid Tresss 01 UOTIIPPE, DUB DUEIS 1593 JOJ J018ADI9 10 UOLIONIISUOD)
Rk serjquuesst Surxdns od£1-onsded orqerel A1y jo juowrdopAsq

U018 USTITISUT WRISAS [IIUPA Poteial soqoad
Aouenbesj Ofpel AI15UIO[A1 SUO[IBOIUNUIIOD JO SOSATEUR SOIPNJS SUTIAWSUTH

...... €9C9-8SVN
..... 09602-8S VN
..... SIOTI-8SVN
..... 06105-8S VN

..... 9I6TI-8SVN

......... SSEJy ‘WIEYIIBM ‘SONPOIJ OMIOS[H BIUCAIAS
.................. SSEJ ‘pIoJpog “oUJ 00 U0dUIAeY
................ JED ‘o[BAAUUNS ‘JRINNTY PIAYNI0T

gsem opiess “oD Surog

......... “PI ‘esompyreq ‘Apswoaru) suydoH suyor
........... ~~-83 ‘SudPPUIIUd “00 IHIIE T6I19U0D)
....... Oy ‘A310 SesUBY ‘0}M1ISU] YoIeasoy ISPMDIN
..... |V “WeUSUIULIG ‘9ININIST] YoIessel] UIoYInos
....................... N ‘010q1030,L, “d100 XIpuag.
............................ [N ‘snwieIed “-ou] opIy

B[V ‘o[[IAsjuny &EQ«E osnoysunsom
................ 01y “O[IASY901g ‘SOTUOIIORIH YITUS
........... JI[BD ‘AoUMo(] ‘UOMBIAY UBOHOWY YHON

............. ey wﬁaﬁwm gjueg “-ouy sorsAydoro

B J[eD “I9ISIIOH “ou] 9UApOP,L,
............. U Y, ‘OIIIAYSBN .‘AJISIOATH() J[IQIOPUBA

.............. uuo) ‘YIeMION “d100 JRIDITY pojTun
T PIN ‘e10UIijred ‘OLIj091H 9SNOYSUIISOM

uuo) ‘pIojure)s ‘AIpunoy 2 SUIYOBI URILIOWY

B[V ‘AJISIOATI) 0 AJISIOATU() ‘GUIBQRIY
----Xo T, ‘OTUOJUY UE ‘OJMJ[IST UoIeesoy JSoMYINOS

..... --------gg ‘GRIMQSNI OHI091H 9SNOYSUIISIM
..... T80 ‘JiBd O[UOIN ‘93NINSUT Y2IE0sOy pIojpurely
....................... £°N “01001939,1, “d10) xIpUsg
..................... B[ ‘OWIMOQRIN “*oU] ‘UoneIp8y
.................... B[V ‘O[IASJUnH “-oU] ‘[[PMASUOH

................. I ‘03eaIQ ‘)mINIST] YOIBISOH (LIT

TITTTTITIIIIIIIII TRV ‘QIAsjuUnyg “0D Mﬂmaom
........... TI[ED ‘ASUMO( ‘UOHSIAY UEOLOWY UYHON

eIV ‘OIIASJUNH “0) 3ueog
.................... JIeD ‘euspessd ‘-dio) orsorursy
cmmemmememeceee BTV ‘ININBI(J “Uo[1onIIsuo) uosAig
........ £°N ‘TPAPIED 159 M “*dI0D 18o1aydR.L, 01109

SSBW ‘98pHquie) “ou] ‘WooPY



1968 NASA AUTHORIZATION

1048

B L B S - ..u....(.HH”.,“H....:...mhm%.c.u..uwmawmﬂonm ..... %Swuwm«Z IRl ‘Bimgswged 118 .mcom»ao_czESo_w OTU0103T .
T § 195 10 -8SVN [T SSBIA ‘U0}SO0! SHIO,

£9% ‘81 T O oM danssead od£} 9mIOSqY | 4 %m.mm«m AL ‘.Mzﬁeumﬂﬁmm@ mmmﬁm ﬁ%mm
L8 ‘o1 9961 ‘4 -eumf (~-""=-oTmTTomTmmoomomme s 777~ Jegndure samod pueq B3 9d4j001d ouQ |TTT 1090G-8SVN |~7°"" 77777 1B ‘SosUy SoTT 00 JJBINY SoUSNY
016 .mmu C961 .mm unyp jordw £3100[0AI0dAY JO SOIPNIS [BO13BI0OY,T, |~~~ G€0C-8SVN |~ “JIBD ‘SYBQ UsULIRYS “dI0) SOTWRUADPOIPAH Jo0Yys
00T ‘9€T 9961 ‘93 "IEIN |T77"" "~ "BLIOILID USISIP [BULIIY) UOIIB[NSUI 90uBULIONed Sy ‘APTIS Yoreasey |~ €GE0C-8SYN |*" 7T JRD ‘o[BALUUNS “JEINTY PIIYII0TT
21 91 G961 LT oung "7 777" T SUI3ISAS [0I3U00 109094 STUIYY JO UOLLZIUIYAQ |~~~ $C206-8SVN |*~-7" 77T 0[0) ‘PAUS( “dI0) BOLIBIN-UIIIBIY
P12 9€1 $961 'Lg ounyp (=== """ I0pUIA) PISLI PUTIOIB MOTJ SOTUOSQNS SO0I1I0A SUIPIOTYS |~~~ 00PIT-8SVN (-7 777" “JeD ‘jred SingaeN “dio) dorylioN
L0281 9691 '¢g ounf |- JOULID/I0)JIWISURI] 3183S DI[0S PURQ B JIBANTUI-00T 0dA20j01d oUQ |~~~ 6690C-8SYN | ="~ X" N ‘OI[IASUIRIIIM ‘SIONPOIJ O1I}OS[H BIUBAIAS
730 881 9961 ‘92 ,E< .ﬁau:o 18J18IP Y14 s1eonpsues) omssaxd ndino [eiSIp J001p YIM JONPSUBLY, |~~~ 068IT-8SVN |~~~ SSBJ, ‘ureyeuolg “dIo)) Yoressey SoTUBUA(Q
189 ‘881 9961 ‘T "o |"SO[oIgeA 908dS 10} $1981U00 [8ILI109]H U0 UOHBNRAD 90UBWIIO)Iad SISA[euB USISA(Y |~~~ ZG00Z-8SVN |77~ B[O ‘19JBATNIS ‘AJISIOATU() 9)8}S BUIOURINQO
078 ‘8€T 9961 ‘1€ "IN |"TTTT"7" p WIO)SAS GOBJIOIUL 109301 | =777 669.1-8SVN |8l ‘O[ePJOPTET 3 “"oU] ‘8] SULIOUISUH SWHSAS
099 ‘6€T $961 ‘¢ euny suonesado £1ddns reunt ‘oppryeA 03reo porredold A[Tes11308[ Jo Apnyg (== 20GTTI-8SVN |[~7 """ ===~ ed ‘erqd[epeIIyd “00) OLIj0o[H [BISU)
092 ‘6€1 9961 ‘gg eunp =" """ "TmT" UOIIBN[BAD JGSI J0J BLI91I0 USISO( |~~~ HIL0-8SVN |77~ " """ JIBD ‘Udeeg Opuopey ‘"oul ‘MU L
268 ‘6€1 9961 ‘61 "1dV I9jemN)[e Jepel wmjes Suraoiduy jo sonDbIuyoe) jo no_ﬁwﬁﬁﬁ ..... $5005-8SVN |™"8D ‘BJUB[IY ‘¥NIIISUT YOIessoy [BOTUT99,], BIS1000)

“Apnjs
086 ‘681 9961 ‘Iz ouny | usisep Arsurmrierd pue AJ1fIqises) uorjeordde ooeds Sur)se) OAIJONIISSPUON |~~~ 08902-8SVN |~~~~"" uuop) ‘sy00rg Jospuipy “dio, IOT
996 ‘681 9961 ‘sz AR 197 SUIpIINg YoIessey dL1oydsouryy (=~ FOSLI-8SVN |~~~ """""""Too- swuaﬁwa% “ouy w%mumﬂa%avwm:mm
022 ‘0%1 G961 ‘01 oung | -01d orueSoAIo jenprsel Sururmis)epaid jo MW%MMWWJWWMM%MMMVW_M%M ‘03
! b I at TJA[8UB JUSTIAORAJ( |~~~ —8SVN |*~ """ttt 0391 ¢
098 Hcﬂ 1961 “.NM -3deg D suoryeIndurod 3opeur 09 suorieoridds pus SPOYOWL MU JO uavﬁno“obmm ..... 2 mwﬁlmm«m -Ten ‘juB)pv howwﬂmw& :nmﬁ%oﬂ ﬂﬁﬁﬁwﬁ M%www
%5 F1 9961 ‘g SUnf | =TT 9Im3oT)S [EILIPUIIAD POpUOq ‘Ure1801d JueWIdO[0ASD PUE YOTEASOY |~~~ S96IT-8SVN JIe) ‘BISTA B[y “diop xyoy
¥EL'eP1 9961 ‘IT “Tepy $3deouoo JuIs 187 SUTUONIDUOD [EULIAY} JTUN JUSITISUT APNYS YOTLasey [~~~ T6IT-8SYN [~="""=""="=======-- JIBD ‘sefesuy soT di0) 11918
68 ‘eFT 9961 ‘6 LB “Surdurep [eImony)s sIYeA =o.mwﬁm .%M%mm ..... 8TIE0Z-8SVN [~~~ JIED ‘yorag Suory “°0D JJeIITY SBISnoq
000 ‘P91 9961 ‘g "Iejy | 9)ep JOJONPUOD 9S9) JNOYPAYD 038JS PIJRWIOING JO [0JJU0D UL juSUIdAcIduI] |~~~ $0905-8SVN |~~~ """ XN ‘JIeq 100 ‘*oU] JOUIWE-Id[}N
000 %1 9961 ‘pg oung ) UI9)SAS UOISUS)X0 Ofjody 10] wIe)sAs [8ondQ [~~~ G8I0G-8SVN |~~~ """==mmmms AN .aommoh%.ﬁanwgﬁm %Eho%
002 ‘%1 0D WaISAS UOY)ISMbOR o3P DIYSNOOY [~~~ 96381-8SVN | ~-7"7TTTTT JNBD ‘WIOYBUY ‘}y3n0A-00ure,y,-sui)
628 FPT- 9961 ‘0¢ eunp o 101810093 AL/TeYIBIA |~"TTPGL8T-8S VN [T7TTTTTTTTTToC J1[8D ‘039[(T UG ‘SOTWBUA(T [BIOULY)
oLy Fv1 9961 91 "AON SOYII08s [BIOYIYIR JO SUOIJOUX UO Yoreasey |-—=- L8T0T-8SVN |~7="7""""", JIED ‘A9o}Iag ‘JO AJISIOATU() ‘“BIUIONB))
698 ‘S71 961 0¢ eunf |77 UIa)SAS WoTjLlI0dsue) 908ds UOI)LIA19098 MO JO APNYS [~~~ EGHIT-8SVN |~~~ """"""-C €d ‘erqd[epBNy,J “*00 OLIOO[H [8I0UY)
€69 ‘571 9961 ‘62 ABIN Jueuedmod HI-§ SUTPOA J0J UOHLJUSNISUL PUE uoyeIedold [BLIIBI |~~~ €9805-8SVN |~~""7 77T TII ‘08%01yD ‘e)myIysuy yoressoy LIT
229 ‘9%1 G961 ‘08 "AON ~WI)SAS 1099UT01199ds H0UBUOSAL OSUSEI |~~~"6969T-8S VN |~=~~~~=~======="-- JIBD ‘0IV O[8J ‘SOJBI00SSY UBLIBA
918 231 G961 ‘0g oungp SUOI}L[[1950 8anssaad o3reyasip dwnd jo Apnjg [~-=- SPI0Z-8SVN |~~~ 80 ‘Yreg amw:aO ‘UONRIAY UBOLISWIY UJION
162 ‘871 99610z "ady |~~"SUONIPU0D Mop SuTAIeA Jopun sedid Po[EA-UIY) U PEONIPUI UONBIQIA APTYS [~~~ 9Z80Z-8SVN |~=--=-"""---m-m TII ‘038010D) ‘O)MyIISUT YoI8oseY 1T
180 ‘651 9961 92 “IeIN 3urperys uorjeIpel ewserd jo Apnyg |~ 01802-8SVN “SSBY “93010AY “dI0) 0OAY
9% ‘671 N SA®LIE JOSE] SB3 JU0IOY00 9INJeIedUIo) UI00 JO JUSTAO[RAR( |~~~ PLOIT-8SVN |~~~ DI ‘SIMAN00Y ‘SUTORIY SSAUISNY [BUONBUINUT
009 ‘651 $961 (0¢ ounf (~~~~"""""""""""1oSB] SB3 PAzNIqe)S Aouenbal) J0 AATED pue Suyse; qey USISA |77 SLLIT-8SVN XN “OIIAPI “oul DAL
986 ‘671 9961 '0g oung |- 1940 TI0J] A10A0091 [ELIOJEUL PUE OJI[[e}es 0] syuowrrIadxy |~~~ 6TI8I-8SYN |~~~"""""""- 0100 ‘19pmnog “dIo) yoIeesey 'solg [Bg
ST1 49T 961 ‘81 sunf uorjoefuy s83 UINp JUB) 91030410 UT 0[g0ad 9081INS PINDI] JO UIULILSP SOY |~~~ FEEIT-8SVN [~~~ SSII “980T[00) 07818 ‘AJISIOATU() 998)S 1ddISSISSTIY
92 ‘261 $961 62 oung |=~""" SYUe] 9597 OIUAS0A1D 10] SAS UoIFe[NSUL odng (=~ OPLIT-8SVN | """~ AN ‘epueasuo, “di0) apiqIe) woran)
06 ‘9T $961 '6¢ eung |~~~""suopjeoridde 3uyjeoo srewiAiod dwe) Y[y MoU JO UOHBN[OAS DUE SISOYIUAS |~~~ 8EEIT-8SVN |~~~ -7""~"" """ O ‘A1) SBSUBY] “YOIBISOY 1SOMDII
029 (281 G961 ‘0g euny |~~""""""" S4s usue)xe ofjody 10 eorJINSqNS puUL sogjIns [20adydoss reung @Em ..... SY06—8SVN |~" """ ®[ “60seIBg “OUJ SOY YOO 01109]
¥98 201 2961 '8¢ oumf |~""""""" -~ "SopIYeA 9dA3-tumyeg 10y SAS [017U00 oulldepy |~TT7"" 1905-8SVN |~77""7~"JIBD ‘yoseg opuopey “ouj (e yos, eoedg
820 '8ST $961 08 oung syus[redold 10Uj0 pue TeZ0IPAY PINDI| 0 [BLIOJBUIL I3U0 AN[IqEITIIDT |~~~ EGEIT-8SVN |~ 7~ """ =""-=m==mmo— BA ‘yoINYY S[[eq ouy redpp
067 ‘8ST 9961 1 '3nV |- - ~ ~010UdSOTOI 87} UI SPIOY 91I309]0 JO JUSTIAINSLOY |~~~ €990z-8SVYN |~~~ 77T XN ‘O[epSuraiieq “L[IH plyoIe g
16 ‘891 9961 'S¢ euny |“sAs 3ur}OBI) PIOULADE UI[POUL SSIOUI BUOPULI UO1eo1jdde SujseAUu] pus serpnig |~~~ LLT0G-8SVN |~ 777 LN “mepure)) “0Q) 9L3oe[g SIOpIog
982 ‘091$ €961°9 A |~TTT7C E s£0[[® WNUIWNTE Y)3ULIS YSIY UOISO1I0) SSOIPS UOIIBS1YSOATT (=~~~ 0PES-8SVN ™" ed ‘U3MAsYId ‘eOUUIY JO -00) TNUTWNLY
Junowy eq woydseq joRI3uO) 1030813U0D

[enyeA IB[[OD JO I3PIO Ul PIISIT]

_panunuo)—OASIN ‘@0IdI0 HNISVHOUNJ X8 CEEALSININGY SIOVEINOD " ¥ "4



1049

1968 NASA AUTHORIZATION

8¢ P11
20L P11

$28 ‘P11

961 ‘L2
96101
9961 ‘€2
9961 ‘61
961 ‘08
&

ounf
ounf
*9deg
“Tem

90
oung
eunp

*peo] JtuBuUAD :
1opun sSuuesq [req Jensue peads-ysiy Jo J0IARYA( 9)B3[JSOATIl PUE APMIg |~ "7 6080c-8SVN
.......................................... JuemIdO[oA9D 1998l WINNJBA SIQIX[d |~~~ "9LSIT-8SVN
. *SOPBISEO JBI[ONUBIIUT :

pus worjeiodeAd Igofonu peonpul-uejoid WO} SUOINAU Jo jlodsuel} Apmig ~°" LH0TT-8SVN

........... : £99% "3pId ‘SUIM Y 03 UOBIPDY | """ "806LI-8SVN

----go1}100[0A 9deosd 9qoId 90edS J8 SUOI}ORIDIUI SOBJINS JE[NO[OUI UO YOIBISOY |~~~ 928S-8SVN

.................... wre)sAs SuIZINISIp A1j0W0T0) © [[BISUL PUE ‘9980LIqe] ‘USISe( | ™ " 15006 8SVN

........ SOIpNIS ¥ Aoxdurt g-1 WINjes |~~~ 69%06-8S VN

..... mmemmmomsmmssoosioosoo-ooo------gUOIjE)S SUIISIOY PuR SSULI 0U0D 9SON | T G0Z6I-8S VN

............................. I9JSURI} 180 JUISUBI] JO ADNJS PUB UOIILS[ISOAUT |~~~ 8306 8S VN

................ uoryB[NUNS [9A9] JueU0dUIO) A[PIYSA Yaune| Jo ApnNIs [Bd3A[BUY |7 7709006-8SVN

............... USISOP INONI9YD SUIOISAS POIUBADY |~~~ "0F20C8SVN

........................... 8Jep UOIjeIqIA TINJBS JO UOIJBZII9J0RIRYD [8I1ISIIeIS |~~~ TILFIT-8SVN
. 2 ‘uriojzed pue speq

-un3 zouur urzojyerd POZITIQEIS W ¥¢1 LS WNIAI9( 9 AIPAT[PD PUB UOIIRILIqRY | ™~~~ $9611-8SVN
“SUOISSTWL 3Injny

07 uuojjerd o1jATeus uorjesiidde ‘w9)SAS 90UAISJAI [BIYIOUL SIXE POX Apog |~ " 6020Z-8SVN
- T T Jueq AIOWON |~~~ GTYLI-8SVN
-- --~uoyjippe Pdwod ‘I6Fy “3p1d | P60ST-8SVN
- ~=-"321A9P 10 J00) UOI}OOULOD AQN} OIUOSBII() |~~~ GO6IT-8SVN
..... SOI[(UIASSE JOJOTIOIA[008 SUT] JO AIDAIOP PUL SUI}Se) JuetadoppAep ‘Uusise( |~ ZE9IT-8SVN
.............. S013S110908 180 JAA1)[NUI Aouenbal] 9pOIP A19A0001 do3s 03 APNIS | ~~~7"26302-8S VN
“SJUQUITOIIATD S[OTYPA X901 AI0JBIQTA POZI[BIO] UO $}09T0 BUIPLO] SSewr APNIS |~~~ 61002-8SVN '

*A91[1q1589] 9)BIISUOWSP 0 [9POUL PIBOYPEAI]

IOATIOP PUR “J0NIISU0D ‘USISO(]  *UIO)SAS BJED UOISIAID OUI] S[(BSSAIPPE APIyg |~~~ ¥1S02-8SVN
................... 2n3e1eduIe) POJEAd]o 18 SI090NPU0aIedns PIOY-Y3LY JO APNIS |~ GLIII-8SVN
....... SISA[eUB [201JSI18)S Pue SUr)se) ANIqIedwos J0j8U0I0p JIUN SULY MIH |~~~ 30703-8SVN
........... JOUIBJU0D UOIJBZI[LI0)s o[nsded Surpus| SIBJy [891dA) Jo juemdo[eAdq |~~~ 20906-8SVN
............. 10xa[d[MUIOP SA-SS JO AIAIRD PuB ‘3Ur)se] ‘UOTIBILIqe] ‘UBISa(L |™~~"760905-8SVN
.................. 9118)S 001J-00U0I0JI0IUT UL PUB PTOIYS A WIMJBS UONBSNSOAU] |~~~ "9¢80¢-8SVN
...... 181y Jo eseyd YIUNEL[ SUMND SO[OTYAA 908dS JO ]0ITU0D JOf BLPYIO USISA(L |~~~ F6FII-8SVN

L S 9990G-8S VN

: 9[qV 390{01J S€ UMOUY JUSTIONMDAI POYISSEI) |~~~ ~"29902-8SV N

{----ureaq 1ose[ 70 HOI}SRITP BuN[0I}U0D J0} SONDIUYR} [8O1IA0-01300[0 9IBBIISIAUY |~ 6SPIT-8SVN

-suo1e[[1oso Surpuaq Sururioj1od 3je1000eds 938SIHNUT SUUUIASUOU UO YDIBASSY |~~~ """ €18-8SVN

- - -$1098sUod W00 DUIN[OA IMSSOIJ |~~~ $2902-8SVN

~$901AI0S SUI)S9} PUB ‘UOIIBOLIL] ‘UBISA |~ ™7 TSCIT-8SVN

-SopOouI 913sed pus pidi1 jo urdnoo ‘sorouenbaly SUTpUSq PeONpPeL APNYs 01U =" "7" SIFIT-8SVN

Jhioid. 1 “-spoyndury |~7777 869LT-8S VN

....... W91sAS SUIP10591 WO110930pe1d L1390} 04edLIqe] Pue ‘d0[eASD “USISe( |~ 77 "809C-8S VN

- Burjeey 0SB( PUB MOY 9s8( JO APNIS |~~~ 66CTT-8S VN

.............................................................. sjurof uotsuedxy |~ FoLS8I-8SVN
*S199S00(] O[OTYPA

9ouds Jo [01ju00 uUeWNY ‘sjusmennbor Leidsip pue Teuorje)ndiod [YoIessey |~ 22002-8SVN
....... - - ~~ApNjs WA)SAS sduepPIMY) | " RIYIT-8SVN
....................... 1070WE01)90dS UOIINAU 58] B JO JUOUIAO[IAID PUL USISA(T |~~~ ~"¢88IT-8SVN
mmmemeee- uorgeoridde 1eorsAyd pue £1007) ss0001d WOPURI JO APNS YOIBOSAY |77 7T 9PEIT-8SVN
-s1ejeurered dnjes AJI[IqiseojsuBI) ss9001d SUIPOM 918 ud)sduny ses j1eur Apnjg |~ CEFIT-8SVN
................ TOTYTUST [879UL poIopMod UIS0IPAY-UeSAX0 Jo APNIS AJIGISEd T |~ ~7"053TI-8SVN
.......... -=-suorje[ndIusw JB[NOIYIARIIXH |~~~ ~"91E0G-8SVN
................................ speoaqre1 pue oSeurelp ‘Suraed £96T 1894 [BISIA |~ T TL06LT-8SVN
.................. -suorjeoridde OTUe304 10 10 SUIBOY 18IMIONIS JO JUSWIdO[EAd(L |~~~ "90FVII-8SV.N
.................. UOT1LIYTISA PUE SISA[BUE AJLIB[IUITS SOTUIeUAp Py poacidwy | ""g2g05-8SVN

............ 0140 ‘SNqUIN|0 ‘*0U] ‘[BLIOWDIN 9[[9138Y
................... O[O “U0INV ‘908dS0I0Y IBIADOOH

-----¥o 1, “UIOM 30 ‘SJBIN0SSY UOIB9SeY UOIIBIPBY
................ eIV “WInjeod(d ‘UoIjonIISuo)) uosAig
............. B[V ‘AJSIDALU() ‘BUIBQRIV JO AISIOATU()
e[ ‘o[epIopne’] 3104 ‘"oUu] ‘qerY SUIIUISUY SWAISAS
..... 8D ‘goeeg uojsuriuny “oQ PBIY se[dnoq
................ UL, ‘OIIIAYSEN ‘00 ISUM ' PeId
Tttt YOI ‘10Q1V UUY ‘UBSIUDIIAL JO AJISIOATU) -
................ B[V ‘OIIASIUNH 0D dNII09[F [BIOUSDH
......................... B[V ‘OIIIAsjuny 0p 3ueoq
...... STTEITITTTURD OreAAuung ‘YJRIDITY PIRYH00TT

o1y ‘snqumio) “our ;aioﬁog. 9f[d1red

TIED, “Yoeed OPUOPRY ‘SqUTT [8OIUYIR, 998dS MU L,
TN ‘youslg SUOTT ISOM oUJ ‘S9JBI00SSY OTUOIIOSH
....... B[V ‘WeySUIULIY 00 SULMEINURH WPAUS
................. BJ ‘191504 ISOM oUJ ‘QUAPIUYNL,
............ SN ‘opIAue “dio) feormey) [030y,T,
............ J1[BD ‘0891 UBS “0) [BONBUOIY UBAY
........... JBD ‘A9UMO(T ‘UOJBIAY UBILIDIY YHON

B P A 0[0) ‘10AUI( ‘B)IOLIBIN-UILIBIN
.............. N ‘uopure) ‘eduewry jo dio) orpey
................ 84 ‘eydPpeiIud ‘9InInsuf unyuelq
..................... “SSEA ‘uojduruipm “dio)) 09AV
RIS JHED ‘UIOYBUY “oU] ‘9813001
................ A°N ‘ofegnug “ouj ‘qe] 0WY [[PUIO)
............... “IIe) ‘0801 UBG ‘SOTWIRUA( [BIOUSY)
T PI ‘eJourijreq ‘o130 0SNOY3uIIso
.................. -=----=-Tysep ‘O[33eeg 0 Sumoyq -
“TTo XN ‘opisfeg ‘Sotu0Ijodry . 0uoyde .y, [BIRULY

‘98puquig) ‘A3010Uys9 ], JO 9INIISUT S3JOSNYIESSBIN
........... JneD ‘sojrwely sor “dio) INSOW-[B10POT
STmmmsToomonomeR TR ‘0391 UBS ‘I9ISOATSH [BUIRIUT
............... JIeD ‘poomar3uy ‘A30[0uya9 ], SWISAS
R A AT [SeM ‘9[3389g “ou] QUAPR,
PIN QIIIAY00Y**0U] ‘SOTUOIII0[F 9sULJ
..................... UUI ‘[n8d °1S ‘SUIRISAS U0IY
............................ A3 “OITIASINOT “39.,-0K1)

................. uurpy ‘stiodsouuily “ouj ‘(PMAIUOH
................ fliie) ‘oreAfuung ‘)JBIdNy PeoYII0L
................. T ‘03801y ‘0Injsul yoressdy LIT
................ X°N ‘ojsgng “ouj ‘g8 018V [[dWI0D
.................... ~8p ‘B)IOLIB ‘YJe0IY POAUHIOT
.................. JIeD ‘sAnN usA ‘°dio) jprenbrey
o X3, ‘sejre “"dio)) 008dS0I0V A LT
| il e[V ‘o[rasjuny ‘- dujy ‘ABiH pue wInqusy
............. neH omﬁo IBATRD “0) YBIONY SAYSNH
................. puy ‘933048)RT ‘ANSIOATUN ‘enping




1968 NASA AUTHORIZATION

1050

000 ‘001 9961 ‘8g QUM |~~""""""-TTTmmmmommmoes ure1301d yoessal Joedury A110010A10dAY [ejuomyadxy |~~~ 18203-8SVN “II ‘03e01yD) ‘Y)nIIsuT YoIeasey \LIT
000 ‘00T 9961 ‘61 “3ny : 93818 UONA(UI 58 938)S I1-§ 94} SUIAJIPOW Jo AJMIqIsesy |~~~ T808T-8SVYN |~~~7""7""~~, JIED ‘ASUMO(] ‘UOHRIAY UBIIOWLY YIION
188 ‘001 $961 /5 "ady |~mmTmTmmmmmmm T o&w [[OUI UO $100hD [BJUSWIUOMAUF |~~~ "pgIIT-8SVN [~~~ ""--=="="" -~ SV ‘UMqNY ‘A)ISI0AI() wnquy
0L ‘10T B Joonpur dumnd peay YS[Y-401 UIApUL) B JO UOLYESSeAU] =T~ §290¢-8SVN |~77TTTTTTTTTiT T DIV ;[oaner] *-ou ‘SONNeuOIPAFT
092 ‘101 9961 ‘0T "qod T A4S Josu0s [reg-Y SAH JueDUNpy |~ 0T9LT-8SVN BIV_‘OMasjuny ‘“di0) B[AIYD
0¥ ‘101 G961 ‘TG AB |~""°"°" sj1un Suray oxMe3priq Surpo[dxa § JO AJOATOD PUE ‘UOLEOLIqe} ‘USIS |~ €68II-8SVN |-~~~ ----""mmTTTTmommmese- XN ‘Aoupig ‘di0) x1pusg
SEF ‘001 G961 ‘8¢ QU [~ TTTmTossosss-smoo $9q01d ovyINSqNS pue 9081Ins [dISAydoss reuny Jo Apnyg |~ GR00Z-8SVN [~~~ "---- BA ‘PUOULUIIY ‘SJUOWLIDAXF 00BXd,T,
L1 ‘10T G961 ‘6 ounf SIPOUIL JYS3IY Z 959} ‘UO1)L01Iqe] ‘JUetrdo[aAsp ‘uSsaqy |~~~ GB66TI-8SVN |~~~ """==-"=- X3], ‘JIIOM 4104 ‘SOTWRUA(] [8I0UD
‘AN
0ZL ‘101 QO6L ‘L KB |TTTTTTTTTTTTU WrBa}sITe 9Tuos1edAY Ut usS0IpAY JO UOHSNGUIOD JO UOTJBSIISOAU] |~~~ 99002-8SVN | ‘Amqisepy ‘A1ojsioqer] oouopg pornddy [eieusp
000 ‘20T $961 0 ounf [~~=77TTT Sjuouodurod Surreaq sesd pue s3uLl difs WO SUOY)B3[SOAUT PUE SO[PNYS |-~~~ EEPIT-8SVN |~~~ €A ‘3mqsyoerq ‘93njusuy oTuyoRL[0g BIUISIIA
183 ‘201 9961 ‘0g oung |-sjrun sApjonpoid pue sedAjejoid jo uonedLIqE) %aa ‘1599 ‘quomrdo[eAdp ‘usisaq |~7""" 8TG0Z-8S VN |~~~~"~="="=====------ B ‘@}J0LIB ‘JJRIOIY DPOSYNI0T
09¥ ‘20T 961 3¢ oung (93e1s 117 PIT0S) ApNYS JuoWTOACIdUI] g-T WINYBS [~~~ 0LETT-8SVN |~~~""" JeD ‘Yosag uojsuijuny ‘o) 3JeIINY sersno
929 ‘201 9961 53 990 |~ Apn)S UONB[NTI]S [ENSTA $10308] USWI [~~~ €820G-8SVN |~~7""77 7] JED "AUMO(] ‘UOHBIAY UBILISUIY YIION
093 ‘801 Fo ] A A STBII0JBT JO AJTAISSIUIO SATJRIPEI 8] JO ADNIS [BOIIOI0NT,Y, |~~~=~" (e A O swm. ‘mpmog “di1o) *O'd’d
€01 ‘801 G961 08 “TeI\ S1030uI UdS OTUIBUADOIDAY YILA S0I1A3 SuLIeeq §88 g |~~~~"g06II-8SVN |~~~~~~~--~=""-"-- Ul ‘ST0deouurly *-ouj ‘oM LoucH
206 ‘80T $961 ‘0¢ oung “SIIpNYS UOIj0RaI qow&o.ﬁwwww-wwm ..... COPIT-8SVN |~~~"""""""=""""7 18D 031(T Ues ‘SOMUIBUA(T [BI0USD
230 501 $961 G5 "9 | SUIULIB/A10)8S [0JJU00 SJOWAI JO SUIIS) UOHBOLIqe) pue “Juowrdo[eAap ‘USseq |-~~~ SLLIT-8SVN |~7"~""""-—--—- 21V ‘XUe0yJ “dI100) 28N [BSIOATU)
L1L 501 $961°08 Ae AS Jose[ SULI JO UO[jedLIqe] pue Juswdo[eAdq |~~~ 9PITI-8SVYN """ """"=""" -~ XN ‘00N j8a1p ‘-diop pusy Auedg
$aL 01 9961 ‘T "AON |=~~="" juepadord SuLMSLEOUI 10§ SONDIUYDS) SUIULINOP 0) SAIPNS JO OUBULIONIOT [~~~ FIOIC-8SVN [~~~ "~=" """ 014 ‘SNqUIN[0)) ‘O[U0IONN [BLYSNPUT
099 ‘01 G961 ‘gg QUM |~"TTTTomoTommmmemmooes Doy eInssold SUNE[[I9s0 Ue UT 14018 9[qqnq Jo L) |~~~ 28106-8SVN [~~7---==="" UUQ, ‘S[[TAXOUI] ‘936SOUUL,Y, JO AJISIOATA()
0L ”mea 9961 ‘0g eungp UOIIBNUILS WOISSTUI OYIJUOIOS 90%JINS Jeuny Jo Apnjg |~~~ SOP0C-8SVN |~~~ "7 XN ‘esedyjed ‘-ouy ‘)Jeldlly UBWIWINIY)
06T ‘501 9961 ‘23 “qdd “TTIOPIOM 989 T-Y |77 L898T-8SVN |~7" """, 118D ‘S9[93UY SO’ “UONBIAY UBILIOUIY YLION
73S ‘901 6961 ‘ST oung ~~”"TI9)SAS JOSUSS Y0¥}38 JO O[3UB [[8G-0) SPH |~ 989GT-8SVN |~~~ """ " oo e[V ‘e[liasjuny “‘d1o) I19[sA1y)
T8¢ ‘90T $961 ‘sz eunp |~ S99y M 0143 pue s3unrgaq urds peads y3ry souenriojed posoidur dofeasg |-~ 9CEIT-8SVN |~~~ """ "mmmmmmmoeees N ‘010q1039T, °dI0)) XIpueg
806 ‘90T $961 92 "3V WDISAS Jose] UL JO UONEILIGE] PUE JUSUIdO[OAS( |~~~ 699TT-8SVN |~~""""""" -~~~ auo)) ‘JemIoN “dI0) JoWH-uridg
166 ‘901 G961 ‘0z A8 "7 3uIpeo] 91)8)S JOPUN SANJONI)S T[9YS pozunsserdun Jo AJMiqess Jo Apmyg |~~~ ISTTI-8SVN |~~~ ="-=-- JITRD ‘0801(] UBg ‘SOTWEBUA(] [BIoULYD)
328 ‘801 €961‘g ounp [~""TTTo- WYSAS 3UIYORI) SUIOQ-[IYLA UT  Uorjezuiydo Jejowiered,, Jo Apnys |--~--- TIFS—8SVN | """ B[V ‘AJISIOATU[) ‘BUIBQE[V JO A}ISIOAT()
999 ‘301 1961 ‘1¢ ‘uef ~TWINJBS 9[IIYIA TS JOJ WaISAS JNONI0YD OJeWOINY |~~~ =" 9.8-8SVN | JI[BD ‘sopesuy sog “d10) ‘soruoI3do[d [og pIexoed
1% ‘80T 6961 ‘s oung JUOUIOIIATS DIISTI008 JUBIPUT 0] su0odsal [BINJONIIS JO APNIS |~~~ 92006-8SVN [~~~ -- 77" SSEJY ‘93pHqUIe)) ‘UBTIMAN ‘Joueloq ‘Jjod
966 ‘601 €961 /T ounf |-~ -syue] juefpdord jo sPoUr SulIds-SSEUL [EOI}EUISY)BUL SUTALIOP 0] SISA[EUY |~~~ STOTI-8SVN (777"~ TII_‘03eo1y) ‘A30[0uyoa], JO 93nINSUT SIOTITIL
08¢ ‘01T £961 ‘02 "Snv Josuos [9A9] Jue[pdord orua30410 jo :ozawzwoomﬂ ..... ZBOTT-8S VN |~~~ """ " " mmm==m s PIN ‘epseuIng ‘WdI
"SI
188 ‘01T $961 ‘eC "AON | -wr0o 9doosoif3 jo uﬁwgaon [BINJONIIS JO SUOIBS[JSOAUT [BOTUBYISUIONOYJ |~~~ VO6GIT-8SVN [ SSBI\ ‘PI0OUOD) ‘UOIPBIV0SSY YOIBISOY POI[V
P18 TI1 G96T ‘2T eunf |~TTTTT WaysAs uLIojjerd PozINIqe)s U oS JOJ SOTUOIJIR[E0AISS PAZIYISID Ul Apnyg |~~~ €9105-8SVN |-~~~ ""-"==-===---- e[V ‘Wnqny ‘A)SIAIU) wWnqny
¥ ‘811 LA O SOINPOR |~~~ GGGSI-8S VN [~ e[V ‘OI[IASIUny ‘-ouy ‘81 29edg
000 ‘eTT 9961 ‘G I |TTTTTTTTTTTmmomommmmmmemeeoee- 90TAOD SUIP[OM UIEA] UOIJOI[P POUTBIUOD-J[og [~~~ 29905-8SVN |~~--""-"7-=-- eJ ‘Y3Inqs)g ‘OL30e[F SSNOYIUSIM
0 ‘811 $961 °6¢ QUM |77 "ToommTmomommmmeoommo oo suolenDd [T 8seyd oyj Jo suonnios 03nduio) |~ OFPIT-8SVN |- --=-=-=====-- e[V ‘e[asjuny “diop dnuglioN
135 ‘11 G961 ‘6g ounf |~"T"TTTTTTTToooomoooee saInssaxd Joqureyo ysiy 3 swe[qoad 3urjo0d 93831)SeATT |~~~ GZZ0C-8SVN |77 " JIED ‘Yied v30UB) ‘UONIBIAY UBOLOWLY UIION
WUy
009 ‘e11 [ I o To I 10559001d [RIJURD) |77 €6061-8SVN | ‘sijodesutiiy ‘-ouj ‘yoreesdy [BIIUBUISN-0I1I[H
909 ‘e11 [E3¢7 B  A CX SOJOYUOA SUTAOI 908JINS [BLIISO1I0)BIIXO I0] BLISILIO WIBISAS-URJy |~~~ 9000C-8SVN |- - uaipy ‘srodesuurpy ‘-ouy ‘[PMASUO
“sSE
168 ‘11 1961 ‘0g ounyp |- UOI}B[II0) UOTBIQIA [BPIOSIdUIS puUB WOPUBY ..cwn wan:wwﬂw mmmeﬂwawﬁ ...... $09G-8SVN | ‘93puquis) ‘ASo1ouyod ], Jo 93njysuy $779SNYILSSB
“ureIso. q
50 P11$ €961 ‘0g oUN[ | SOTULZ0AI0 IOJ SUOWIAAS IFAIOP PUB ‘9JBN[BA® ‘)s9) ‘onjosnuen: ‘usisod |~~~ TOBTT-8S VN |~~~ ~==""7) JIBD ‘O[eAAUUNg ‘JRIOITY PIOYNO0T
Junowry ajeq uoryduoseq j08100) 103001YU0)

[enTeA JRTIOD JO I9PI0 UT PAISTT]

panupuO)—HASI ‘FOLIIQ DNISVHOUNJ X GEHEISININGY SIOVEINOD ‘d ¥ q



1051

1968 NASA AUTHORIZATION

) (HED ‘osed ddlog 1V
spiempq) sodols 931s JI0AI9SAI pUB. SPBOI

2961 [Udy |7 T PR op~TTT 06, DEO $S990% JO UOIIBYITIqeyey """ C $006-0-L9-60-VOVA
*2961 A18nIged |= 777 JI1BD ‘I9jseourr] ‘-ou] ‘s1ooulduy O BUBY | 19661 |77 AYTI06] TI-§ WInjeg ‘Surpyng A[QUIOSSBQRS 973 JO UOONIISUOD |~~~ ="7"~"""~"""""""10669-X AN
*1061 AINf |~-"X9, ‘SULHILXQ, ‘°0) UOIJONIISUOD BUBJIBXSL | 9°0TH8 |77 7" Apioe; Suysseooad pue Surje[d UOHEIGRYdI PUB UWOIYBo0RY |~ ™77 7T (d)6095-8SY N
SNOILVOOT SNOI¥VA
‘66T A0 |7 SST\ ‘SINqSOT}IEH ‘UApMOUS 2 PIIYONed | 0°08F‘e | 0L 23eISIOIUT “§°1) H0] 03PLIQ 10 Surpuny %Hm%wz .................. 9.2(61)-01-1
‘o STtTmTotToTmto TR iSUBALIQ MON 00 suwog | 0°003, 1501 OT-S 9} 0} SUOI}IPPE PUB SUOIJBOYIPOUI doepIejul Jusmdmby \~~="~""""""""""""~ 82861-8S VN
2961 Ay "7t SSI ‘SO’ 18 Avg ‘OLIR[H [BUOD | L 903 €8 i p WIO)SAS [BOTUYD9} JIT PU TT$9SBYJ |~ 77777 0TF-A-SYN
*2961 A[Og |T"TTTTTTTTTTT er] ‘sued[aQ MON ‘'soxg mjumadre) | T8I |7 2—g uonisod ‘puess 4501 HI-§ 0j UIAISAS JUijBAY 03 UOTIIPPY |~~~ 777"~ 9006 (VSYN) DNE
“A[108 g 959, 1dAISSISSIIY ‘VSVN U314 U01)90UU0d
oq | SSTJ ‘OUNAROLT ‘UOSIONBY 7 SOJOX | 0°09% T . | UI g5 "ON AeMYSIH o1e)g 1ddISSISST JO JuowoAoIdUI] PUS SUYUOPIM | 777777777 7862 (VSVN) DNI
1961 YOIBIN T 7T B ‘Tureliy ‘-ou] “0) pIoypeId M%E €°86¥ ‘¢ . £91[100) 991AI19S STULUOAUIO) |™77 77T 0062 (VSVN). ONI
-2061 TUAY | ‘AI0mIOSJUOIY 0D UOMPNIISUOD 'SOI umnorg | ¢¢e9‘s |7~ N ---1-g uopysod 19} ‘puess 89} OI-§ | 668C (VSYN) DNE
. ‘X N ‘qi0X MoN “qusuryredoy )
*106T UOIEJY | uoyonNSUOD UB[E PuB “ouf “0p swddol | £7890°01§ |TTTTTTTTTTTTTTTTTTTTTTIITITTOT 1~V uonjisod 3s9) ‘xo[durod 9s93 I1-§ |77 983 (VSYN) DNI
ALITIOVA LSHL IdJISSISSIN
“SSTN ‘uosyo8f . *SuoOTjBIYIpPOUL

*L961 A “ouy ‘Suiqunid » BUNESH [ENUe) UINOS | 0906 weyshs AN jueld pue ‘SwoisAS Iojem o[qejod 0} SUOIIEdUIPOW |\~~~ 777777 188L1-8SVN

2961 TUdY |77 %r] ‘SUBRIQ MON ‘°0) SIOIAIOG UOSUYOSL | 0°G8ES - AS SULI0)TUOTT SOTIIN JUB[J |~~ "~ 7TTTTTTTTIT ZHILT-8SVN
AITIIOVA ATdWASSY AN OHDIN
°oq A B op-- " 0511 ~~"g9gy SuIpIing ‘BuLM v 03 WONTPPY |™"777 77777777 806.1-8SVN
‘0Q -TTTTmomely ameod( o) UOHIISUOD woshig | §°LI¢ 777" I8y SUIPIING 03 UONIPPY |\ 7777 77T TN 206LI-8SVN
961 YOI | BV ‘OIIASJUNE 0 OLII0[H ¥ J0JBASLH Aqdeg | 1'61c  |TTTToTTTTTTTTTTTTTUM £90F Sulpling ‘Sulm g ‘IOOF IS 0} SUONBOYIPOJL |~~7~7~"""""""""" "~ 868LT-8SVN
oq | eV ‘Mjeoed 0 UOHONNSUOD UosAIg | I°IL e 1S 0 TONIPPB PUB PUL)S 959) J0J JOJBASIGF |~~~ ~"""7"""""" "~ 268LT-88VN
2961 (LAY e[q ‘e[0o8sud g ‘yuomdmby V ® g | L'9LT, -~ -"%9uue }89) PO[ 0 UOISUNXF |~~~ ~"""77""""" """ L81LT SVN
2961 A8 |*"7TTT T ~-g[ ‘SIIIAISUN ‘ABX) ® UMQUSY | 0°€gL‘T§ |~~~ 77"77 77777 11 9s8Yd ‘SUOT}BOYIPOUT JoUPBOY |~ 777777 626-SVN DNIE
93® :
uorjerdurod 97e)g pus ‘A719 ‘oure N—1I03981JU0D (spuesnoyy) . 9NLL *ON 198I3U0D
PojsWIISH . Junoury
ATIIASLNAH

J[1039813U0D

Q) PUE JQqWINU }9BIJUOD Y} ST PIYS[UWINT UO[ITWIOFUY [BUOTHDPY 8IS0 | €10} puw payep uopoe[durod PIjeUINSe YHM SJORIJUOD UOIDNIISUOD JO IsrIl

(LIGT ‘T "uvp fo D 000°00T$ 4290 $3IDAJUOD JUILIND) $2UPNWDL 0L §7ODLJU0D UONINLISUO)

TALNED

LHOIL HOVAS TIVHSAIVI



1052

1968 NASA AUTHORIZATION

(b) Procurement for research and development

Purchasing office, MSFC
Number of procurement
million) : Four.

plans submitted to Center Director (less than $5

Number submitted to NASA headquarters (more than $5 million) : One.

Exceptions to (1) and (2) above
Contracts office, MSFC
Number of procurement
million) : Six.

Number submitted to NASA headquarters (more than $5 million) : None.
: None.

Exceptions to (1) and (2) above

(¢) Contracts (calendar year 1966)
Contracts officer, I.0.,

Number of competitive participants in each R&DO negotiated contract.

plans submitted to Center Director (less than $5

: None.

Contract No : plgg%cbi%rftg
(a) NASS8-18732___ Ll - 3
(b) NAS8-17221__ PR T ——— 4
(c) NAS2-17205 —_ _ 2
(d) NAS8-17216.__ -2
(e) NAS8-18725___ - ——— - 3
(f) NAS8-17217_______________ —— 4
(9) NAS8-18740 - - —— 1

Purchasing office, MSFC

Number of competitive participants in each R&DO negotiated contract.

Number of Number of

Contract No : participants | Contract No.—Continued  participants
NAS8-18405 ____. e 5 NAS8-20820 . ______________ 6
NAS820412 ________________ 6 NAS8-17892 . _______________ 3
NAS8-20262 ____.____________ 8 NAS8-17448 . _______________ 5
NAS8-20334 ___. i 5 NAS8-18011
NASS-20672 - _______________ 2 NAS8-20663
NAS8-18759 _____ . ______ 2 NAS8-20363
NAS8-18025 _____ ______.____ 5 NAS8-18296
NAS8-17489 . ___ ___________ 2 NAS8-20318
NASS8-18404 _________________ 6 NAS8-11291
NARS8-18053 — oo ____ 7 NAS8-17894
NAS8-20648 . ______.________ 3 NAS8-20630
NAS8-18298 - 2 NAS8-20314
NAS8-17443 6 NAS8-20601
NAS8-21023 7 NAS8-18649
NAS8-18926 3 NAS8-17907
NAS8-17446 3 NAS8-20316
NAS8-18118 9 NAS8-17698
NAS8-18760 3 NAS8-20667
NAS8-17051 3 NAS8-20666
NAS8-21021 _ . _______ 3 NAS8-20605
NAS8-20622 ________.________ 2 NAS8-19205
NAS8-17671 1 NAS8-17908
NAS8-20877 3 NAS8-20309
NAS8-18056 4| NAS8-20567
NAS8-20261 7 NAS8-21014
NAS8-20362 14 NAS8-20625
NAS8-20372 5 NAS8-203837
NAS8-20116 4
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Conitracts office, 1.0.

Fixed price contracts converted to CPIF None.
Purchasmy office, MSFC

Fixed price contracts converted to CPIF : None.
Contracts office, I.0.

Contracts scheduled to be converted to CPIF:

Contract No. and contractor : Description
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NAS8-5608, schedule II: The Boe- Systems engineering, integration, and

ing Co., Huntsville, Ala. GSE.

NASS—4016 schedule II: Chrysler Systems engineering, and integration.

Corp., CCSD, New Orleans, La. i
NAS8-4016, schedule III: Chrysler I-I/IB/GSE.

Corp., CCSD, New Orleans, La.
Purchasing office, MSFC

Contracts scheduled to be converted to CPIF : None.
Contracts office, 1.0.

Contracts to a review board to determine final fee: None.
Purchasing office, MSFC

Contracts to a review board to determine final fee: None.

MSFC—OFFICE OF THE DIRECTOR

Delegation of contracting oﬁcer authority

3 Monetary Monetary
Name - limitation limitation
) of signature |  of approval
authority authority
Harry H, GOrMAN . - . oo et ccmeccemmm e e (O] $2, 500, 000
Wilbur 8. Davis......... (O 2, 500, 000
David H. Newby O] 2, 500, 000
{ Unlimited.
MSFC—PURCHASING OFFICE
Delegation of contracting officer authority
Monetary. et
Name : o limitation of limitatlon ot
signature approval
authority authority
Garland G. BUCKNer - - oot Cmm ki i m e [Q) $1, 000, 000
Andrew Wood.__...__... ‘ (O] 500, 000
J.R.Jones......... - o 100,
W.J. McKinney. ) 100, 000
L. Garrison..._- [O) 100, 000
James W, Fletche (©) 100, 000
. O’Bryant. $250, 000 100, 000
Jack Grosser. .. , 000 25, 000
QGerald Ridgeway. ... 250, 000 25, 000
Edward Harper._.... 250, 000 25,000
H. M. McCullough 250,.000 25, 000
Fred Boles_...._ ® 100, 000
Duron Crider. - 250, 000 25,000

L Unlimited.

76-265 O—67—npt. 2——07
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DELEGATION OF CONTRACTING OFFICER AUTHORITY

Contracts Office, 1.0.
[MSFC 3-4, dated July 7, 1966]

Monetary Monet:
Name of contracting officer Project limit of limit of
signature approval
authority authority 1

0, M. Hirsch.
John R. McCombs
Marijon 8. Hardee.. :
T. L. Burton.._. -| Engines
Earl H. Eubanks. - Stages

Elbert B. Craig...__________ " _T77C IU/GSE____
John H. Hyer. Logistics an
Charles XK. Hatch, Jr MTP e

6s
11\)'Ilchoutdg%§11) .......
| Property... ...
AMR.

! Notwithstanding the herein specified limits, and in accordance with NASA PR 50.105, the following
catefories of actions shall be submitted to the Director of Procurement for approval; (1) certain utility
service contracts re PR 4.5006, (2) architect-engineering service contracts when the total dollar value is
$250,000 or the work to be performed under a cost-plus-fixed-fee or fixed-price contract includes services of
the type described in 4.201 &) (ii), (iii), or (iv), and the fee, inclusive of the architect-engineer’s costs, to be
paid to the architect-engineer for the performance of such services exceeds 6 percent of the estimated cost of
therelated construction proiie_ct, exclusive of the amount of such fee, (3) facilities contracts providing facilities
having total acquisition value exceeding $250,000, or which ptovltie real property regardless of amount, (4)
all leases for real property where annual rental exceeds $25,000 or where certificate of necessity under 40 U.S.C.
g;sg ]&s required, (5) each negotiated contract or modification which by itself obligates the Government of

Contracts office, 1.0.
Contracts renegotiated: None.
Purchasing Office, MSFC
Contracts renegotiated : None.
Coniracts Office, 1.0.
Percentage of contracts to small businesses: 15 percent.
Purchasging office, MSFC
Percentage of contracts to small businesses : 55 percent.

(d) Facilities

The attached summary indicates the overall status of the C of F progmmv
by fiscal year, FY 1965 through FY 1968. The project amount and unobligated
balance are also shown. .

Construction of facilities—Status of facility planning, design, and construction
(as of Jan. 1, 1967)

HUNTSVILLE
[Amounts in thousands]
Percent complete
Unobli-
Project Project title Project gated
0. Plan- Con- |amount!| balance
ning | Design| struc-
tion
FISCAL YEAR 1965
62566 | Extension of pni)l?ulsion and vehicle engineering. . 100 100 98 | 2,221.0 36.0
6252 | Extension of utility syst 100 100 50 | 3,066.7 | 21,029.9
6255 | Saturn support testarea._ . _..._.______._..._____ 100 100 96 | 3,417.0 71.4
6236 | Extensions to Saturn V GSE test facility__..___. 100 100 100 | 2,435.0 28.8
6221 | Expansion of components test facility............ 100 100 100 | 1,907.0 20.5

See footnotes at end of table.
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Construction of facilities—Status of facility planning, design, and construction
(as of Jan. 1, 1967)—Continued

HUNTSVILLE
[Amounts in thousands]
Percent complete -
. Unobli-
Project Project title Project ated
0. Plan- Con- |amount!| balance
ning | Design | struc-
tion
FISCAL YEAR 1966
6234 | Test engineering building extension.._.._...._.._ 100 100 91 493.5 41.2
6258 | Addition to materials laboratory.. 100 100 95 890.6 41.0
6259 | Nondestructive testing laboratory. 100 100 85 649.0 117.6
FISCAL YEAR 1968
6271 | Fire surveillance system_.....-_._.o...........| 100 0 0 580.0 @®)
6274 | Water pollution control______________._.___... . 100 0| 0 388.0 ®
MICHOUD ASSEMBLY FACILITY
FISCAL YEAR 1965
6313 Alftegizlzlttiions to Saturn 1st stage (S-IC) production | ~ 100 | 100 9 |  350.1 50.0
2 €8 __o_amen - -
6314 | Utility extension, alteration, and rehabilitation
to support Saturn 8-IV and S-IC production. . 100 100 85| 1,507.7 61.0
6315 | Facility additions, extensions, and alterations to
Saturn S-IB and S-IC production_.._._______ 00| 100| 100 32850 2.8
6316 | Central computer facility extensions and altera-
L5 10 T 100 100 100 | 1,435.3 10.4
FISCAL YEAR 1966
6319 | Improvement to storm drainage system_....____.. 100 100 100 346.7 11.2
' ) FISCAL YEAR 1967
6320 | Modification of chemical waste disposal system... 100 100 0 750.8 705.5
FISCAL YEAR 1968
63XX | Repair, rehabilitation, and improvements........ 100 0 0 900.0 ®
6322 | Extension of Saturn BId. to State road system.._. 100 0 0| 1,184.0 @)
FISCAL YEAR 1965
6422 | Saturn V 1st stage (S-IC) static test facility...... 100 100 95 | 15,879.9 367.1
6423 | Saturn V 2nd stage (S-IT) static test facility...... 100 100 - 98 | 27,562.6 3.
6425 | Addition to utility installations and support fa-
cilities.. .- . 100 100 99 | 10,942.0 53.0
6421 | Components service facilities.............__.____. 100 100 99| 6,593.5° 11.4
FISCAL YEAR 1967 ' ;
6427 | Facilities to support S-IC and S-II test program. 100 0 "0 -1,700:0 1,700.0
FISCAL YEAR 1965
9109 | Facilities for F-1 engine program.____.___.________ 100 100 99 | 3,417.4 350.0
9118 | Facilities for S-II stage program. . 100 100 90 | 2,217.0 380.2
9130 | Facilities for S-IVB stage program 100 100 99 | 5,247.0 74.8
9131 | Facilities for J-2 engine program.._.__._____.__... 100 100 97 | 3,037. 0
FISCAL YEAR 1966
9109 | Facilities for F-1 engine program........._._...._ 100 100 50 735.0 62.3
9118 | Facilities for S-II stage program... - 100 100 90 | 2,000.0 7.0
9131 | Facilities for J-2 engine program.___.__.__.____.._ 100 100 25 . 16.0

1 Includes facility planning and design funds.
2 Transferred to Bureau of Public Roads. Planned obligation, 3d quarter, fiscal year 1967.
3 Not available.
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Construction of facilities—Cost-plus-fized-fee contracts (as of Jan. 1, 1967)
MISSISSIPPI TEST FACILITY .

Contract No. Contractor Category Purpose

NASw-410...._. General Electric...... Procurement....._| To provide for design, procurement fabri-
cation, installation, and checkout of
technical systems for S-II test stand A-1,
S-IC dual test stands B-1 and B-2,
electronics instrumentation and materials
laboratory, . sonic-measuring facilities,
components service facility, data handl-
ing center, data acquisition facility, and
S-II checkout and storage building at
. Mississié)pi Test Facility.
NAS8-19528.. _.| Boeing CO..ooo..__... Construction.._... To provide equipment interface modifica-
. tions and additions to the S-IC test
complex (excluding position B-1).

Construction of facilities, Michoud Assembly Facility—Estimate of future
year funding required for projects submitted in the President’s C of T budget:
Approximately $.5 million per year will be required for continuing rehabilita-
tion, additions and improvements to the Michoud Assembly Facility. These are
essential to the operation of the plant and the protection of the Government
investment in this facility.

II. MANAGEMENT

(a) Ohamges in organizaion chart from 1966

o Changes to organization

The MSFC Organization chart as of March 1, 1966 is enclosed as Attachment A.
The organization chart as of February 1, 1967 is enclosed as Attachment B.
Changes to the organization chart include the following :

(@) The Associate Deputy Director, Administrative, has been assigned, in
addition to his present duties, as the Assistant Director for Scientific and Tech-
nical Analysis to provide a Center focal point for Voyager Program assignment
which MSFC may receive. (Block B-1)

(b) The Patent Counsel (Block B-5) has been established as an entity sep-
arate from Chief Counsel. (Block B-3)

(¢) 'The Technical Staff Office (Block A-18) in Research & Development Op-
erations has been abolished, and the responsibilities absorbed by other R&D
offices.

(d) The Experiments Office (Block B-18) has been created to assist the
Director, Research and Development Operations in the identification, definition
and development of the flight experiments program carried out by our labora-
tories, and to manage the ART/SRT program.

(e) The Saturn IB/Centaur Program Office (Block A-34) was abolished due
to the cancellation of the program.

(f) The Saturn/Apollo Applications Program Office (Block B-34) has been
created in Industrial Operations. It is responsible for the overall planning,
coordination and direction of all AAP activities assigned to the Marshall Space
Flight Center, just as the other program offices are for mainstream Apollo
activities.
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(b) Number and cost of contracts administered by other Government agencics
Purchasing omce, MSF(O :

Primary administration by other Government agencies of contracts for MSFC

Number | Amount
Category and agency of con- | (thousands)
tracts
Under $100,000:
Atomic Energy Commission. 3 $110. 5
Army 59 1,177.7
Air Force - 32 1,284.3
Commerce Department.__...______ 7 468. 4
CO!‘KS of Engineers. 10 307.0
GSA.. - 12 218.4
Navy. 8 232.8
Interior Department. ... ... ... 3 83.4
$100,000 to $500,000:

Army. 10 2,142.5

1 145.
10 1,775

2 602,
1 165.0

10 1,221,

7 2, 341.

5 5,652,

6 8, 651.

2 2, 046,

1 726.

13 38, 166.

Contracts offiice, I1.0.
Under $100,000 : None.
From $100,000 to $500,000 : None.
Over $500,000: None.
(¢) Percent of overtime of total time on individual projects or programs ovcr
$50,000

Percentage of overtime hours worked to total hours for major MSFC projects/programs
for period July 1, 1965, through Dec. 31, 1966

Actual fiscal year 1966 Actual fiscal year 1967
through Dec. 31, 1966

Project

Total |Overtime [Percent of| Total |Overtime |Percent of
hours hours .| overtime | hours hours | overtime
worked | worked | tototal | worked | worked | to total

Saturn 1. 6,728 |° 45| 50604 349 6.1
Saturn I- 122, 083 6.2 | 780,868 | 30,347 3.8
Saturn V____ 436,082 7.5 (2,788,507 | 139,405 5.0
Launch vehicle engineering developme! , 18, 447 4.8 | 148,165 5,136 3.5
MSFother..__.___. ... ! 14,802 2.5 | 401,622 | 10,620 2.6
Allother____J1TIIIITIIITIIITTITT 518,343 | 14,081 2.7 | 313652 | 4,984 1.6

Grand total..._____..._.._.._..... 9, 456, 490 ‘ 612,173 | 6.5 |4, 447, 408 | 190, 741 | 4.3

(d) Average annual salaries for civil service) employees (with comparison to previous
year

MSFC average annual salaries for civil service employees fiscal years 1967 through
. fiscal year 1968

Fiscal year | Fiscal year
1967 1968

Total permanent civil service employees. . 7,080 7,030
Average annual salary..._______._.______ - $11, 661 $11,805
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(e) Listing of each support contract pertaining tothe facility

CONTRACT NAS8-14017

General support services to the Michoud Assembly Facility

1059

1. The annual estimated cost and the duration of the current contract:

(@) FY 67 estimated cost : $10,451,092.

(b) Duration of current contract: Mar 1, 1965 thru Dec 31, 1967 with one

(1) additional one (1) year option.
2. Name and corporate address of contractor :
Mason and Rust, Mason Hanger Silas Mason Company, 200

East Main

Street, Lexington, Kentucky; Rust Engineering Company, 930 Fort Du-

quesne Boulevard, Pittsburgh, Pennsylvania.

3. Number of personnel employed by contractor under support contract: 773.

4. Functions performed by contractor under support contract.
(@) Transportation & Michoud Port Operations.
(b) Security & Safety Purposes.
(c) Fire Protection Services.
(@) Photographic Services.
(e) Medical Services.
(f) Food Services.
(9) Supply, Messenger & Mail Services.
(h) Communication Services.
(4) Custodial Services.
(j) Plant Maintenance & Repair Services.
(k) Engineering Services.
(1) Reproduction & Documentation Services.
2. Amount of overtime involved annually : 45,000 hours.

. Amount of subcontracts placed annually by support contractor :

CONTRACT NASW—410, MSFC-1

General support services to the Mississippi Test Facility

$6,030,540.

1. The annual estimated cost and the duration of the current contract :

(@) FY 67 estimated cost : $33,163,600.

(b) Duration of current contraet : June 3, 1963 thru June 30 1968 includ-

ing options.

2. Name and corporate address of contractor: General Electric Company, 570

Lexington Avenue, New York, N.Y. 10022,

3. Number of personnel employed by contractor under support contract: 1349.

4. Functions performed by contractor under support contract :
(@) Transportation Service (Exclusive of Marine).
(b) Security. )
(o) Fire Protection Service,
(d) Mail and Messenger Serv1ce
(e) Marine Operations.
(f) Custodial and Refuse Service
(g) Logistic and Material Service.
(k) Plant Maintenance and Land Management Service.
(7) Reproduction and Graphic Arts Service.
(j) Food Service.
(k) Communications Service.
(1) Industrial Health Service.
(m) Industrial Safety.
(n) Technical Library.
(0) 'Test Support Operations.
(p) Data Systems Operations.
(q) Quality Assurance.
(r) Project Management.
(8) Engineering Support.
(t) Program Visibility.
5. Amount of overtime involved annually : 208,501 hours.
6. Amount of subcontracts placed annually by support contractor :

(@) Subcontracts
(b) Materials and supplies.
(¢) Leases ——____ —

Total ——

$6, 162, 400

8,101, 500
552, 400

14, 816, 300
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CONTRACT NASS8-18405

Support contract for the MSFC Computation Laboratory

1. Annual Estimated Cost: $5,455,104. Duration of Current Contract: July
1, 1966 through 30, 1967 with option for 4 one year periods. 1

2. Name and Address of Contractor: Computer Sciences Corporation, 650
North Sepulvedo Boulevard, El Segundo, California 90245.

3. Number of Personnel Employed by Contractor under Support Contract: 529.

4. Functions Performed: Resources Management, Data Systems Engineering,
Digital Projects, Data Reduction, Simulation, Engineering Systems, Industrial
Systems, and Special Projects.

5. Amount of Overtime Involved Annually: HEstimated 87,280 manhours.

6. Amount of Subcontracts placed annually by Support Contractor: $559,000.

N CONTRACT NAS8—14109

Support contract for the MSFC Technical Serviées Office

1. Annual Estimated Cost : $5,560,941. Duration of Current Contract : April 1,
1965 through March 31, 1967 with option for one additional year.

2. Name and Address of Contractor: Management Services Inc. of Tennessee,
Post Office Box B, Oak Ridge, Tennessee 37832,

3. Number of Personnel Employed by Contractor under Support Contract: 421

Prime, 34 Sub.
" 4. Functions Performed: Motor Vehicle Support, Photo Support, Maintenance
and Repair of Instrumentation, Chemical, Hydraulic and Ultra-Sonic Purgin,
Miscellaneous Crafts Effort, Grounds and Landscape Maintenance, Logistics
Support, Operations and Maintenance of Government-Owned Aircraft.

5. Amount of Overtime Involved Annually: Estimated 59,404 manhours.

6. Amount of Subcontracts placed annually by Support Contractor : $1,832,162.

CONTRACT NAS8-14110

Support contract for the MSFC Management Services Office

1. Annual Estimated Cost: $5,689,067. Duration of Current Contract: Aprill,
1965 through March 31, 1967 with option for one additional year.

2. Name and Address of Contractor: RCA Service Company, Division of Radio
Corporation of America, Cherry Hill, Delaware Township, Camden, New Jersey
08101.

3. Number of Personnel Employed by Contractor under Support Contract:
397 Prime, 368 Sub.

4. Funetlons Performed : Telecommumcations Reproduction,  Graphic Arts,
Technical Publications, Technical Documentation, Protective Services, Custodial
Services, Maintenance and Repair of Photographic equipment, Safety Engineer-
ing, Laundry Services, Refuse collection, Medical Services, Technology Utilization.

5. Amount of Overtime Involved Annually : Estimated 38,600 manhours.

6. Amount of Subcontracts placed annually by Support Contractor: Estimated

. $2,522,500.
CONTRACT NAS8—14108

Support contract for the MSFC Facilities & Design Office .

1. Annual Estimated Cost: $657,954. Duration of Current Contract: March 1,
1965 through February 28, 1967 with option for one additional year.

2. Name and Address of Contractor: Rust Engineering Company, P.O. Box 101,
1130 South 22nd Street, Birmingham, Alabama 35202.

3. Number of Personnel Employed by Contractor under Support Contract: 49.

4. Functions Performed: Engineering Design, Master Planning and Construc-
tion Inspection of Facilities.

5. Amount of Overtime Involved Annually : Estimated 4,540 manhours.

6. Amount of Subcontracts placed annually by Support Contractor : $36,512.

" CONTRACT NAS8-20083
Support contract for the MSFC Manufacturing Engineem’ng Laboratory

1. Annual Estimated Cost: $6,324,303. Duration of Current Contract: March
9, 1965 through March 15, 1967.
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2. Name and Address of Contractor: Hayes International Corporation, P.O.
Box 1568, Huntsville, Alabama 35801.

3. Number of Personnel Employed by Contractor under Support Contract: 314.

4. Functions Performed: Engineering services such as tool modification and
maintenance, process engineering, reliability assessment, tool design, documen-
tation processing, plant processing, manufacturing development, and research
and fabrication of components and tooling. :

5. Amount of Overtime Involved Annually': 38,607 manhours.

6. Amount of Subcontracts placed annually by Support-Contractor : $324,432.61.

CONTBACT NAS8-20070
Support contract for the MSFC Test Laboratory

1. Annual Estimated Cost: $6,783,887. Duration of Current Contract: March
15, 1967 plus 3 additional 1 year options.

2. Name and Address of Contractor: Vitro Services, Division of Vitro Corpo-
ration of America, Patton Building, Fort Walton Beach, Florida 32548.

3. Number of Personnel Employed by Contractor under Support Contract: 617.

4, Functions Performed : Engineering services in support of the Test Labora-
tory such as operation and maintenance of test equipment, evaluation of data,
analysis of tests and fabrication in support of test equipment.

5. Amount of Overtime Involved Annually : 110,689 manhours.

6. Amount of Subcontracts placed annually by Support Contractor: $3,813,696.

CONTRACT NAS8-20073
Support contract for the MSFC Propulsion and Vehicle Engincering Laboratory

1. Annual Estimated Cost: $14,801,679. Duration of Current Contract: April
1, 1965 through March 31, 1967, with 3 additional 1 year options April 1, 1967
through March 31, 1970.

2. Name and Address of Contractor: Brown Engineering Company, Incorpo-
rated, 300 Sparkman Drive, Huntsville, Alabama 35805.

3. Number of Personnel Employed by Contractor under Support Contract: 956.

4. Functions Performed : Engineering, operation and fabrication services in
support of P&VE Laboratory to include ‘design studies; systems engineering;
propulsion, mechanical, material, and structural researeh and development ; pro-
gram' coordination ; engmeering and documentatlon fabrication; and systems,
subsystem and component testing. :

5. Amount of Overtime Involved Annually : Estimated 72,000 manhours.

6. Amount of Subcontracts placed annually by Support Contractor : $228,000.

CONTRACT NAS8—20035 i
Support contract for the MSFC Astrionics Laboratory

1. Annual Estimated Cost: $12, 000000 Duration of Current Contract Ex-
pires February 28, 1967 plus 3 additional 1 year options.

2. Name and Address of Contractor: Sperry Rand Corporation, 1290 Avenue
of the Americas, New York, New York 10019. .

3. Number of Personnel Employed by Contractor under Support Contract: 820.

4. Functions Performed: Engineering services in support of the Astrionics
Laboratory including design, qualification documentation, fabrication, evaluation
and testing of electronic components and systems.

5. Amount of Overtime Involved Annually : Estimated 80,000 manhours

6. Amount of Subcontracts placed annually by Support Contracbor $1,000,000.

CONTRACT NAS8-20166
Support contract for the MSFC Rescarch Projects Laboratory

1. Annual Estimated Cost: $963,872. Duration of Current Contract: May 3,
1965 through May 2, 1967 with 3 additional 1 year options-—May 3, 1967 through
May 2, 1970.

2. Name and Address of Contractor: Brown Engineering Company, Incorpo-

. rated, 300 Sparkman Drive, Huntsville, Alabama 35805.
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3. Number of Personnel Employed by Contractor under Support Contract: 53.

4. Functions Performed: Experimental research activities and documentation
and engineering and scientific services in support of the Research Projects
Laboratory. sl

6. Amount of Overtime Involved Annually : Estimated 1,433 manhours.

6. Amount of Subcontracts placed annually by Support Contractor: None.

CONTRACT NAS8—20081
Support contract for the MSFC Quality Laboratory

1. Annual Estimated Cost: $6,284,901. Duration of Current Contract: Ex-
piration date—March 31, 1967 plus 8 additional 1 year options.

2. Name and Address of Contractor: Spaco, Incorporated, 3022 University
Drive, Huntsville, Alabama 35805.

8. Number of Personnel Employed by Contractor under Support Conftract: 415,

4. Functions Performed: Conduct quality and reliability training, mainte-
nance, calibration and testing of instruments, compilation of data, documenta-
tion, quality analysis and fabrication of special tooling and test equipment.

5. Amount of Overtime Involved Annually: 80,684 manhours.

6. Amount of subcontracts placed annually by Support Contractor : $2,308,994.

CIONTR.A(.JT NAS8-20082
Support contract for the MSFC Aero-Astrodynamics Laboratory

1. Annual Estimated Cost: $4,074,490. Duration of Current Contract:
Through March 15, 1967 plus 3 additional one year options.

2. Name and Address of Contractor: Northrop Norair, Northrop Corporation,
3901 West Broadway, Hawthorne, California 90250.

3. Number of Personnel Employed by Contractor under Support Contract :
251,

4. Functions Performed: Engineering services for the Aero-Astrodynamies
Laboratory including conducting R&D studies in aero-dynamics, astrophysics,
flight evaluation, dynamics, maintenance and operation of aerodynamics facilities.

5. Amount of Overtime Involved Annually: 19,111 manhours.

6. Amount of subcontracts placed annually by Support Contractor : $1,537,000.

CONTRACT NAS8-20412
Support contract for the MSFC Reliability Laboratory

1. Annual Estimated Cost: $1,788,000. Duration of Current Contract:
Through July 10, 1967 plus 2 additional 1 year options.

2. Name and address of Contractor: Federal Electric Corporation, Industrial
Park, Paramus, New Jersey 07652.

3. Number of Personnel Employed by Contractor under Support Contract: 102.

4. Function Performed: Engineering services in support of the MSFC Relia-
bility Program to review, evaluate and recommend corrective changes in the
overall program and to develop reliability management techniques.

5. Amount of Overtime Involved Annually: 10,132 manhours.

6. Amount of subcontracts placed annually by Support Contractor: $300,000.
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HEeArINGS OF THE SUBCOMMITTEE ON MANNED SpacE FrieuT, KENNEDY
Space CenTer, CapE KENNEDY, FLORIDA. FEBRUARY 24, 1967.

OreNING REMARKS BY CoNGRESSMAN OuiN E. TEAGUE AND
: Dr. Kurr H. Desus

InTrRODUCTION BY CHAIRMAN TEAGUE

I understand I am to make an opening statement. We are glad to
be here, and we have with us Mr. Waggonner, Mr. Cabell, Mr. Gurney,
and Mr. Winn, a new member.

‘We have been out to North American, Douglas, down to Mississippi,
and up to Huntsville.

I think that’s all T have, Kurt.

Dr. DeBus. Mr. Chairman, members of the committee, it is my
great pleasure to welcome you to the Kennedy Space Center and to the
hea}x;ing. I would like, briefly, to go through the proposed schedule
with you.

Wg’ have presentations to be given here in this room. First, I will
make some general remarks.

The Director of Launch Operations, Mr. Petrone, will talk about
the role of launch operations at KSC.

Mr. Siepert, my deputy, will talk about management aspects of our
work. :

The Manager of the Apollo Program Office, Mr. Shinkle, will talk
about the Apollo program at KSC.

The Acting Director of the Apollo Applications program, Mr.
Hock, will talk about the Apollo Applications program at %(S‘C.

Mr. Miller, who joined us a half year ago, will talk about insti-
8§Ollal support. He is the Director of our Resources Management

ce. :

Then, Mr. Siepert will talk about a point that might be of interest
to you, which is the status of the Visitor Information Center.

Later on we will have lunch in this room and then start a guided
tour of the facilities. We will go by some of the satellites that are
presently being prepared for launch. Mr. Neilon, Bob Gray’s deputy,
will talk about them.

Then we will go to Launch Complex where presently the Apollo-
Saturn 206 is in preparation for launch. It will carry a lunar module.
Then we end the tour, possibly at Launch Complex 39. At both
Launch Complexes 87 and 89, there will be briefings by Mr. Petrone.

Tomorrow morning we will visit some of our contractors. As you
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may recall, we have two types of contractors working here at Kennedy: -

“Mission” contractors; that is stage contractors, who prepare (for
launch) the Saturn stages and spacecraft, and the support contrac-
tors who help us operate the facilities here and bring in the necessary
support for launching.

That gives you a full schedule; if you desire this can be changed,
Mr. Chairman. '

I would like to submit for the record a statement, a copy of which is
in front of you. Also, Mr. Chairman, we have answers to the ques-
tions that you directed to the institution. We are ready and willing
to answer any questions you may have as to these two statements.

I would like to address myself to a broad overview of KSC. May
I'have the first Vu-graph, please? (See fig. A-1.)

This is a listing of our responsibilities. You have visited the
Marshall Space Flight Center and its ancillary institutions at Michoud
and Mississippi Test Facility and you plan to visit the Houston fa-
cility, the Manned Spacecraft Center.

The Marshall Space Flight Center, of course, is charged with the
development of the launch vehicles. The Manned Spacecraft Center
in Houston has as its responsibility the development of Apollo space-
craft and also, of course, for the control of flight missions. They were
alscé responsible for the development of the Mercury and Gemini space-
craft. :

The KSC, (Kennedy Space Center), responsibility is an operational
one. Also 1t has a development responsibility. As far as the total
overall Manned Space Flight mission goes, we are to prepare here,
check out, and launch, the assigned NASA space vehicles. This is in
response to the manned space program requirements as well as those
relating to unmanned space flight or the scientific effort which is car-
ried out on a series'or family of vehicles that we will talk about a little
later. ‘

PRINCIPAL KSC RESPONSIBILITIES

1. PREPARE, CHECKOUT, AND LAUNCH ASSIGNED NASA SPACE VEHICLES.
2. ASSURE FLIGHT HARDWARE CONFIGURATION CONTROL BY DEVELOPMENT CENTERS.

3. DEVELOP NEW LAUNCHING CONCEPTS AND PROVIDE LAUNCH REQUIREMENTS
AFFECTING LAUNCH VEHICLE AND S C DESIGN.

1. DESIGN, INSTALL, AND OPERATE LAUNCH FACILITIES, INCLUDING GSE.

5. FURNISH ON-SITE TECHNICAL AND ADMINISTRATIVE SUPPORT FOR ALL NASA
PROGRAMS.

6. PROVIDE NASA A SINGLE CHANNEL FOR OBTAIN!NG LAUNCH SUPPORT FROM THE
EASTERN TEST RANGE

7 ASSURE GROUND SAFETY COMPLIANCE FOR ALL NASA MISSIONS

FI1GURE 1
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‘We are to assure that the flight configuration is managed under the
~ overall control of the development centers. It is, of course, unthink-
able that we would make modification not in the sense or intent of the
developers. Our part of this job here is to make absolutely sure any
changes that are needed are under the overall configuration control
of the responsible Manned Space Flight installation ; also that the in-
tent of the developer, as far as launch vehicles go, and as far as space-
craft go, are fully preserved. Any changes, therefore, that are needed
are done with the concurrence of the development center.

We are, of course, specialists here in launch concepts. Therefore,
we are continuously overseeing the concepts that are being applied in
the launch preparation, and we provide launch preparation require-
ments as a feedback into the vehicle. In other words, at a very early
point of a design of a launch vehicle or a spacecraft, the way in which
1t will have to be operated here, and the means which are available to
operate and prepare it must be built into the vehicle that is to be flown.
Therefore, early inputs into the design of the flight hardware are de-
fined by the concept which will prevail for the checkout, assembly, and
launch preparations.

The development job we have here is to design, install, and operate
launch facilities, including that type of launch support equipment
which is not an integral part of the flight hardware and not developed
at the development centers.

We furnish on-site technical and administrative support for all
NASA programs and we provide NASA a single channel for obtain-
ing launch support from the Eastern Test Range. Here we are a close
il{elghbor and also a tenant as an agency that uses the Eastern Test

ange. '

Tl%e Eastern Test Range (formerly the Atlantic Missile Range, and
before that the Joint Proving Ground) as a national range facility
provides data acquisition, telemetry, tracking, and similar instrumen-
tation services, as well as support in ground safety, propellants, some
logistics, et cetera. We operate as tenants in the Cape Kennedy area
and also provide a single entry channel for obtaining any support for
NASA'’s requirements from Eastern Test Range.

Now, as to the geography, a few words.

Next slide, please.  (See Figure A-2.)

You see outlined here in red, or orange, the old Cape Canaveral or
Cape Kennedy area. This is, if I remember right, something like
15,000 square acres. The early guided missile programs at the cape
were started with facilities to the southeast in this area, and there you
will find launch pads for the Redstone, for the Thor, for the Pershing,
and for the Polaris missiles in this area. General firing direction is
105 to 110 degrees down this area into the Atlantic. '

Some of these islands carry all kinds of instrumentations. :

As the size of these ballistic missiles grew, the intercontinental bal-
listic missile pads went up on this north shore. Here you find four
pads for the Atlas and four pads for the Titan.

So this is the overall geography. Let me point out, it has some
considerable growth potential for future launch configurations that
might be decided upon.
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F16Ure A-2.—Kennedy Space Center location map.

Now, to give you a description of some of the types of vehicles that
are accommodated by Kennedy Space Center:

Nextslide, please. (Fig. A-3.)

This is Mercury/Redstone—utilizing the old Redstone Army vehicle
with some elongated tanks—carried the first astronauts, Shepard and
Grissom. = This specific location we are trying to preserve as a future
historical site to show the hardware that was used at the time. We
are looking for ways and means to restore it to the exact configuration
that it had for Alan Shepard’s flight.
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FI16URE A-3.—Mercury/Redstone No. 3 carrying Alan B. Shepard, Jr., on first
suborbital flight

The Atlas/Mercury—next slide, please (fig. 4-A)—this is the con-
figuration as it was flown here. It’s well known to you. It made use
of the ballistic missile Atlas sites, and with some conversion of the
facility accommodated the Mercury flights. ‘

Later there was a pad complex built for the NASA Centaur, which
is now operational. Also in this area were built the first Saturn sites,
pads 34 and 37. '

A detailed study was made of eight potential sites, starting with
Hawaii, the Pacific west coast, Texas, New Mexico, Georgia, and also
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F1eure A-4.—Launch of Mercury/Atlas carrying Gordon Cooper from launch
complex 14 i

south to the Caribbean to determine where the Apollo/Saturn V or, at
that time, NOVA, or any future larger launch vehicles would have to
be accommodated.

After congressional approval and fund allocation, the green areas,
plus the dark green area here, were purchased and acquisition is now
almost complete. It turned out to be a parcel of 88,000 acres. This
allows a potential expansion from what is now Saturn V into this
northern area, so that for some time to come launches can be accommo-
dated from this total area.
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We are presently here in the industrial area, which has all been built
up since the decision was made to proceed with the launch complex
39, which we will see when you visit it this afternoon.

The Air Force built its Titan III complex in this fashion here;
partially on reclaimed land, partially on the old Cape Kennedy area,
and partially on the newly acquired land.

Then the Gemini/Titan—next slide, please (fig. A-5)—of course,
used the Air Force Titan vehicle—and launch sites that were developed

* for the Titan. Again, with some small configuration changes, these
sites were used. ‘ o : :

FI1GURE A-5.—Gemini GT-8 launch vehicle lifts from launch complex 19 with
Astronauts Virgil Grissom and John Young aboard for three-orbit flight.

76-265 0—67—0pt. 2——68
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After completion of our Gemini program and Mercury program,
these sites were not identified for further use. One of the other Atlas
sites still carries the Atlas/Agena. I believe it is planned to even-
tually eliminate the Atlas/Agena from unmanned flight vehicles and
move all unmanned vehicles of this type to the Atlas/Centaur.

Next slide, please. (Fig. A-6.)

The Saturn I-B—this 1s Apollo/Saturn I-B-201—has been accom-
modated from pads 34 and 3?. Both pads have now been converted

F1eURE A-6.—Apollo/Saturn 201, first of étzile S1-B series, liftoff at launch com-
plex 34.
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to the advanced Saturn I-B and are presently configured to accom-
modate the lunar module and command/service m‘o(ﬁlulles. The pro-
gram office is presently investigating if both pads could be configured
to be able to accommodate both types of Saturn I-B payloads.

The Saturn V (fig. A-7)—this is Saturn 500-F, a nonflight con-
figuration as it was pulled out and deposited on pad A some time ago.
Presently being assembled and checked out in the VAB is the first
flight configuration, AS-501—this you will see this afternoon. ,

Now, the Thor/Delta (fig. A-8), using one of the old Thor in-
stallations, is still very active and is slated to remain active. The
Thor vehicle, some augmented with solids, so-called thrust augmented
Delta, have carried and will carry such satellites as the Orbiting Geo-
physical Observatory (OGO), Biosatellite (BIOS), and communica-
tions satellites.

The Thor/Agena (fig. A-9) has carried the Nimbus weather
satellite and other payloads. This is the basic Thor vehicle again with
an Agena upper stage.

Then the Atlas/xg&gena, (fig. A-10), which uses the Atlas booster,
and an Agena upper stage being launched here for the Lunar Orbiter;
it also carries ATS and Mariner payloads.

The next slide, please (fig. A-11), Centaur which has carried
Surveyor and will carry OAO and Mariner in 1969.

F1eUrRE A-7.—Saturn 500-F configuration served as a facilities checkout vehicle.
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Fieure A-8—Launch of thrust augmented Delta from launch complex 17A.

These are the type vehicles that are being launched; the total or-
ganization here, of course, is in support of this main activity of ours,
launching of unmanned and manned flight configurations.

The next slide shows the evolution of Kennedy Space Center (fig.
A-12). Tt was originated as a missile firing laboratory in January
1953. As such it was a field activity of the Army Redstone Arsenal,
700 miles away.

After the recognition, in July 1960, that one could not continue to
support launch operations at such a remote site by moving people back




1968 NASA AUTHORIZATION 1073

FIGURE A-9.—PAGEOS I launched by Thor/Agena-D rocket to map the Barth,

and forth continuously, the organization became a launch operations
directorate under Dr. von Braun. It became a NASA institution
called Launch Operations Center on July 1, 1962, and renamed after
the assassination of President Kennedy, as the John F. Kennedy
Space Center, NASA, on December 20, 1963.

Next slide, please (fig. A-13). This shows our current work force
as compared to last fiscal year and to what we estimate to be the fiscal
year 1968 numbers. We have a combined contractor work force, com-
bined in the sense of mission and support contractors of 18,700 by the
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F1ieure A-10.—Range 9 launched by Atlas/Agena from launch complex 12.

end of this fiscal year. We estimate this number will be slightly de-
creased by the end of fiscal 1968. Over the past year it has gone from
15,000 to 18,400 the end-of-the-year figure. (}))nly one major contractor,
Grumman, 1s still on the buildup.

Please note the numbers of civil service compared to our contractor
work force. We will have more to say later about the philosophy
underlying this ratio of contractor personnel versus civil service. The
civil service are the prime contractors ; you might say, are the managers
of this total effort. Our present strength is over 2,600 and we are
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F1eUurE A~11.—Atlas/Centaur 6 lift-off from launch complex 36B.:

authorized up to 2,720. We are proposing to keep that figure flat
through the end of fiscal year 1968. The composition of this number
and the relationship between our civil service and contractors are of
prime significance in the sense that the Government makes maximum
use of the contractors’ industrial and operational capabilities but re-
tains full responsibility for the overall management of the total work
effort at KSC. This, I believe, is proving to be very successful, and
we will have more to say about it during the hearing.
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As to the funding—if I may have the next slide, please (fig. A-14).
This will later be shown in more detail. We have listed here R. & D.,
C of F, and AO as the three sources of our funds. We want to point
out that the R. & D. funds that will be shown as line items for the Ken-
nedy Space Center are not the only R. & D. funds expended here. It
is important to show the relationship of the administrative operations
funds to the total R. & D. expenditure. This comes into the proper
I;:erspeotive only if one considers the total manpower funded by R. & D.

ere. :

EVOLUTION
MISSILE FIRING LABORATORY JANUARY, 1953 - JUNE 30, 1960
LAUNCH OPERATIONS DIRECTORATE “JULY 1, 1960 - JUNE 30, 1962
LAUNCH OPERATIONS CENTER JULY 1, 1962 - DECEMBER 20, 1963
JOHN F. KENNEDY SPACE CENTER, NASA DECEMBER 20, 1963
Fieure A-12
WORKFORCE
Actual Estimate ‘ Estimate
End FY 66 End FY 67 End FY 68
Contractor Personnel 15,450 ) 18,700 18,400
Actual Authorized ~ Proposed
End FY 66 End FY 67 . End FY 68
Civil Service Personnel 2,589 2,720 2,720
FIGURE A-13

The total R. & D. money expended at KSC is a composite made up of
Kennedy Space Center funds and moneys from other centers. It con-
tains a share—and you can see, a considerable share—of $69 million
proposed for fiscal year 1968, of Marshall Space Flight Center funds
to support work conducted at the Kennedy Space Center under the
control of the Marshall S}ifwe Flight Center and covered in KSC con-
tract supplements to the base prime stage contracts. This amounts,
then, this year to $61 or $62 million, and almost $70 million by next,
year.

A further input comes from Manned Spacecraft Center. This is
shown estimate&) because we do not have accurate data. It isestimated
on the basis of a projected manpower figure of those personnel under
contract to the Manned Spacecraft Center but working here for North
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American on the command and service module, and for Grumman on
the lunar module.

These then are the estimated moneys spent at this Center but budg-
eted by the other Manned Space Flight Centers. Furthermore, there
are funds from the Office of Space Science and Applications for un-
manned operations in a total amount of $48 million for next %’{ear, $44
million for this year. Again, broken down, as from John F. Kennedy
Space Center and other centers, these are moneys that are expended
here in support of other than the Manned Space Fli%ht program.
Also, there is an amount for the Office of Advanced Research and
Technology. : : : :

The total numbers we are talking about are $391 million for the
proposed year as compared to $232 million that will appear as the KSC
R. & D. line item. It is in support of this R. & D. effort that our
“Administrative rations” budget should be considered.

Construction of facilities will be some $24, $25 million for next year,
corrllll[])ared to $35 million for this year.

is concludes my introduction. Inow call on Mr. Petrone.

JOHN F, KENNEDY SPACE CENTER

ACTUAL AUTHORIZED PROPOSED
FY 1966 FY 1967 FY 1968
[RESEARCH AND DEVELOPMENT | 214,736 381,309 391,171
OFFICE OF MANNED SPACE FLIGHT 169,258 337,307 347,739
" JOHN F, KENNEDY SPACE CENTER 128,859 224,050 232,200
GEORGE C. MARSHALL SPACE FLT CTR 6,261 61,982 69,659
MANNED SPACECRAFT CENTER 34,138 (EST) 51,275 (EST) 45,880 (EST)
OFFICE OF SPACE SCIENCE & APPLICATIONS 45,263 - as,002 43,332
JOHN F. KENNEDY SPACE CENTER 4,647 3,987 3,332
OTHER CENTERS 40,616 (EST) = 40,015 (BST) 40,000 (EST)
OFFICE OF ADVANCED RESEARCH & TECHNOLOGY . 218 0. 100
JOHN F. KENNEDY SPACE CENTER 193 -0- 100
OTHER CENTERS 22 0. -0-

T N OF FACILITIES : 6,917 35,758 24,885
OFFICE OF MANNED SPACE FLIGHT 6,030 34,021 22,595
OFFICE OF SPACE SCIENCE & APPLICATIONS 887 L1 2,290

[ADMINISTRATIVE OPERATIONS | 81,952 92,658 99,575

FIcURE A-14



BRIEFING BY NASA’S JOHN F. KENNEDY SPACE CEN-
TER FOR THE SUBCOMMITTEE ON MANNED SPACE
FLIGHT, COMMITTEE ON SCIENCE AND ASTRONAU-
TICS, U.S. HOUSE OF REPRESENTATIVES, FEBRUARY
24, 1967, PRESENTATION TO THE CONGRESSIONAL
HEARING

Mzr. PerroNE. Thank you, Dr. Debus.

Mr. Chairman, gentlemen, in a few minutes I am going to attempt
to describe our roi in launch operations. We are later going to see
the breakdown in terms of what it costs to do the job. I am going to
use the Saturn V' Apollo, 500 series, since this is typical of our large
operations in the future. I am going to use our Saturn V operations
to show how we check out the hardware, how we interface with the
development centers, and how we actually launch the vehicle.

Now, in terms of launch operations, we carry on activities at 17 of
the unmanned facilities that Dr. Debus just spoke about. We also
carry on Centaur operations at pad 36. We have just concluded oper-
ations at pad 19, which was, of course, Gemini. ~ We have been and
are now performing, Apollo Saturn I launch operations at launch
complexes 34 and 37. However, I am going to spend this time dis-
cussing Saturn V operations at complex 39 and at our spacecraft check-
out facilities in the industrial area.

Figure B-1 is an artist’s concept of complex 39. Shown is the VAB
(vehicle assembly building), the Launch Control Center, and the pad
we will be visiting this afternoon.

You might say a major part of our job is to plan far in advance.
As many of you know, this all started some 5 years ago, in the summer
of 1961. We must take flicht hardware from the time it arrives,
inspect it, assemble it completely by stage—first stage, second stage,
third stage, and instrument unit—as it arrives from the.manufactur-
ing sites around the country, and marry it to the ground support
equipment, a most important function.

We then have to get the vehicle from the vehicle assembly building
to the launch pad, and then ready it for launch some weeks later.

Now, how do we go about concluding that cycle? The artist makes
it appear very simple. With a stroke of the brush he shows it taking
off. Now let me give you some insight on how we go about it.

Figure B-2 is an operation plan flow. Starting with program sched-
ules and mission definitions out of NASA Headquarters, we at KSC
have to develop master schedules. We also have to consider other
Center requirements such as those from MSC and MSFC. These
criteria control such things as the amount of fuel needed, tolerances,
and the type of testing. XSC converts these criteria to test pro-
cedures. Every step we take is documented. The other centers are
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F1cUure B-1.—Artist’s concept of vehicle assembly building, and area, complex 39.

PROGRAM SCHEDULES | KSC TALED PAC ey
MISSION DEFINITIN || MASTER PLANNING | nMLvDEs:::guus ] scuﬁcﬁﬂ'f“ L, | LAuNCH
NASA HEADQUARTERS SCHEDULES ‘
} o
OTHER CENTER REQUIREMENTS SUPPORT
* REQUIREMENTS DOCUMENTS DOCUMENTS

DEVELOPMENTAL CENTER
CRITERIA T?gv:g‘}f’:[“m“ | TEST PROCEDURE
SPECIFICATIONS

MISSION RULES

OPERATIONAL PLAN FLOW LAUNCH
OPERATIONS PLANS

FIGURE B-2



1080 1968 NASA AUTHORIZATION

furnished these procedures for review, procedures which we have
developed from their basic criteria. We also must generate require-
ments documents to forecast the support we need both from the Air
‘Force and our own resources, allowing time to plan many months
in advance. In turn, support documents are produced which detail
how our requirements will be fulfilled. , ,

- We then make detailed daily schedules. You will see, when we
visit complex 39, our operations control room where these schedules
are prepared. Let me point out what this means in terms of laying
out our job; that is, of taking all these large tasks and breaking them
into meaningful areas of work so that many thousands of people, not
only here but in the development centers or at the factories across the
country, can support this operation. '

Wearenow ready tobegin the checkout itself. In the case of Saturn
V we are speaking of a period of time in the vehicle assembly building
of approximately 10 to 12 weeks in a normal flow. AS-501 has not
been normal in this respect, being the first Saturn V flight vehicle.
Specifically, our second stage arrived later than it will on future
schedules. ’ o

What is the mission of AS-501? What do we want it to do? Our
mission rules provide these answers in the form of pre-thought-out
actions mandatory for a successful mission. For example, if the
flight is to determine certain strength characteristics or heat char-
acteristics, obviously those measurements, that data, are mandatory
for that mission. In turn, there is the question of launch conditions.
For example, with what winds can we launch? What is tolerable in
terms of a ceiling? This all goes intothe mission rules.

With our test procedures, our mission rules, and our support docu-
ments, we are ready to commence checkout.

Figures B-3 and B—4 illustrate some major tests which are per-
formed on the flight hardware prior to space vehicle electrical mate.
The first step in launch vehicle checkout is receiving inspection. Next,
certain checks are performed in the low bay of the vehicle assembly
building. Following these checks, we then erect and mechanically
mate each stage in the high bay. This is the first time these stages see
each other. We go through compatibility checks in which we check
the compatibility of the smallest modules by attempting to make sys-
tems checks. We do not want to go into the component level. They
have been checked out at the factory, either at the Michoud plant, or
Hunflilngbon Beach plant, or Béthpage, in the case of the Lunar
Module.

Now, our job is to put these systems together. Therefore, our testing
is aimed at verifying the total electrical mate of the space vehicle.
These are systems tests, a series of tests that allow the checkout of the
launch vehicle. We use the same checkout philosophy with the space-
craft, with one difference—the flight crew. So our tests leading up to
the altitude chamber tests are much the same as those for the launch
vehicle. The first tests involving the crew are performed in the alti-
tude chamber, where we take the spacecraft being tested to an altitude
of over 200,000 feet. These tests are laid out jointly between our test
people and the astronauts themselves. Normally, these tests run from
12 to 16 hours at altitude.
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LAUNCH VEHICLE CHECKOUT PRIOR TO
SPACE VEHICLE ELECTRICAL MATE

1. RECEIVING INSPECTION ALL STAGES

LOW BAY CHECKOUT, S-11 AND S-1VB

ERECTION, MECHANICAL MATE ALL STAGES - S-1C,
S-11, S-1vB, 1U ,

COMPATIBILITY CHECKS WITH GROUND SUPPORT
EQUIPMENT :

INDIVIDUAL STAGE CHECKOUT - MECHANICAL,
ELECTRICAL SYSTEMS

LAUNCH VEHICLE ELECTRICAL MATE

7. SWITCH SELECTOR FUNCTIONAL TEST

9.
10.
1L,
12
13,
14,

GUIDANCE & CONTROL SYSTEM CALIBRATION &
FUNCTIONAL TESTS

PROPELLANT DISPERS ION TEST

GUIDANCE COMMAND CHECKS

POWER TRANSFER & FLIGHT SEQUENCE TEST
SEQUENCE MALFUNCTION TEST |
PLUGS-IN TEST

INTEGRATED SWING ARM TEST

F16URE B-3

When the altitude tests are finished, certain hardware items are
installed to complete assembly of the spacecraft. It is then moved to
the vehicle assembly building and made ready for integrated testing
with the launch vehicle. ;
Please notice that I use the words “spacecraft” and “launch vehicle”
until the spacecraft and launch vehicle are mated. Then I use the
term “space vehicle.” '
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SPACECRAFT CHECKOUT PRIOR TO SPACE VEHICLE ELECTRICAL MATE

RECEIVING INSPECTION
MATE COMMAND MODULE/SERV ICE MODULE

SPACECRAFT SYSTEMS TESTS

ALTITUDE CHAMBER TESTS |

INSTALLATION FLIGHT NOZZLE, ORDNANCE

MOVE TO VAB

ERECTION o

COMPATIBILITY TESTS WITH GROUND SUPPORT EQUIPMENT

INTEGRATED TESTS WITH LAUNCH VEHICLE S IMULATOR
F1ecURe B-4

AR o AR

Figure B-5 lists major tests performed during space vehicle check-
out. Here the spacecraft has been moved from the industrial area to
the vehicle assembly building and has been erected. Now all our test-
ing is a composite, first stage, up to spacecraft, for total testing. And
again we are making systems tests.

For example, for No. 8, the “plugs-in test” we run through the
entire countdown and go into what we call “plus time.” We do this
by simulation. The vehicle remains on the launcher, but we continue
to T-zero, then go through a “plus time” powered flight phase, a
simulation of the entire mission. ~This is all done electronically with-
out ever, of course, having fuels aboard. The flight crew would be
on board for that particular run. The “plugs-out test,” No. 4, is sim-
ilar, but involves disconnecting the swing arms for a complete elec-
trical disconnect test. After successful plugs-in and plugs-out tests,
certain tests concerning ground support equipment are made, and the
space vehicle is prepareﬁ for a “simulated gight test.” This is the
last test to be accomplished within the building, and demonstrates that
the flight hardware is ready to be moved to the Iaunch pad.

Upon successful conclusion of simulated flight, the space vehicle is
moved to the pad. At the pad, we run through a further series of tests.
Initially, the time spent at the pad prior to launch will be about 6
weeks. After an initial learning curve, we expect to reduce this time to
less than a month.

The one thing that we do at the pad that cannot be done elsewhere is
the countdown demonstration test, where we fuel the vehicle and run
through a total test. This is in truth a dress rehearsal. Our count-
down demonstration test is run before the flight readiness test during
AS-501 to check out the fuel system as early as possible. During sub-
sequent missions, we will run our countdown test after the flight readi-
ness test and then reconfigure and go into the final countdown.
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SPACE VEHICLE CHECKOUT

<

AB

SPACE VEHICLE ELECTRICAL MATE AND EDS TEST

INTERFACE COMMAND TEST WITH HOUSTON FLIGHT CONTROL
PLUGS-IN TEST

PLUGS-OUT TEST

SWING ARM OVERALL TEST

SIMULATED FLIGHT

MOVE TO PAD

|

N o w R W

-0
o

A ,\
. COMPATIBILITY TESTS WITH GROUND SUPPORT SYSTEM
LAUNCH VEHICLE LOADING SIMULATIONS

SPACECRAFT SYSTEMS TEST

CUT-OFF AND MALFUNCTION TEST

COUNTDOWN DEMONSTRATION TEST

FLIGHT READINESS TEST

RECONFIGURE, PREP FOR COUNTDOWN

COUNTDOWN

o
.

©® N oM B WD

FicUrRE B-5

Figure B-6 shows our “task force” for carrying out launch opera-
tions during the final countdown- You will not see this on our or, ani-
zation chart, because these elements are drawn from the total N SA
organization and not only from our Center. .

%Ve have a Mission Director who is assigned out of NASA Head-
quarters and who will operate part-time here before the actual launch,
when he will be in Houston. The Launch Director at KSC will work
through the Launch Operations Manager and the Space Vehicle Test
Supervisor. :

he Space Vehicle Test Supervisor coordinates the activities of the
Launch Vehicle Test Conductor and the Spacecraft Test Conductor
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| LAUNCH OPERATIONS MANAGER ‘
SPACE VEHICLE TEST
SUPERVISOR AERO MED

................................ , . lp-osfuﬁnrf_-'_—i
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MANNED §/F [ LiFror |  MISSON DIRECTOR (—-=  FLIGHT DIRECTOR
-------------------------------- 4 l :
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|
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P!
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I
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Fieure B-6

as well as the necessary support elements such as the Eastern Test
Range and our own technical support personnel which the Center
furnishes.

Now we tie in spacecraft activities with the Aeromed and the Astro-
Communicator in our Launch Control Center.

The test conductors will carry out commands from the test super-
visor and carry them out through a contractor structure. They inter-
face, for example, with the Boeing test team. In addition, the test
conductor will have a systems engineer for each major system support-
ing him for the test. This is where the Government team and the con-
tractor counterparts work together for the conduct of the operation
on a task force basis. The real time command will flow through this
line to the launch vehicle or spacecraft. Although there is an agreed-
to countdown, a contingency line is also available if the countdown
does not proceed as planned and rehearsed. There is a Launch Vehicle
Operations Staff as well as a Spacecraft Staff. These staffs consist of
the senior people; for example, Dr. Gruene, Director, Launch Vehicle
Operations, or John Williams, Director, Spacecraft Operations. They
have a contingency line direct to their test conductor if they have to
resolve a specific technical problem. In addition, they will have with
them representatives from MSFC for the launch vehicle and repre-
sentatives from MSC for the spacecraft. One of the contingencies
may be a question concerning a necessary waiver. For example, if a
measurement listed as “highly desirable” in the mission rules faiis, or
if a tolerance approaches a red line—not necessarily passes it—there
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has to be consultation with the appropriate development center in
order for us to get a waiver to proceed. Y L

Shown also in figure B-6 is the task force consisting of the Flight
Director, the Medical Director, and the Flight Crew Director. De-
cisions needed involving status of the crew or the world net would flow
from the Flight Director sitting in the Mission Control Center at
MSC. This then gives an overlay of how a task force made up of
Government and contractor people carries out the execution of this
very large endeavor where real time communications are most
important. R S :

Next, we will look at some of the facilities used to launch our
Saturn'V vehicles. Figure B-7 is a cutaway of the Vehicle Assembly
Building, while figure B-8 is a cross section showing the erection of
stages. ?esterday we erected the S-11 stage. This afternoon we
should have completed erection of the third stage. Next week we will
put up the spacecraft. This is all leading to the final flight configur-
ation for the AS-501 launch this summer. o
- Figure B=9 shows the bay wh

we are now working. Bay No. 1

- is fully equipped and ready. Bay No. 2 will be ready shortly. We
plan to.erect AS-502, the second Saturn V flight vehicle, in late
March or early April. Bay No. 3 is presently on contract. '
Figures B-10 and B-11 illustrate 6 major steps in our launch opera-
tions flow at the Vehicle Assembly Building. Step 1 shows a stage

Fieure B-7.—Artist’s concept of Vehicle iAssembly‘ Building - (cutaway).

76-265 O—67—pt. 2——69
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FicUure B-9
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F1cURE B-10

arriving and going into the center aisle. Step 2 shows a stage arriv-
ing and going into the center aisle to be erected onto the launcher
by a large crane. Qur third stage (step 3), our instrument unit,
and spacecraft can be flown in. The first and second stages must
come by water. Step 4 shows operations on the second stage takin
place here in the low bay before erection. Step 5 shows erection o
the spacecraft itself, while step 6 illustrates the checked-out vehicle
being transferred to the pad. .

Figure B-12 shows the S-IC stage from below. This is the stage
made by Boeing. The F-1 engines are visible in the photograph.

Figure B-13 shows the stage after erection sitting on four hold-
down arms. The five engines are 10 feet below the deck of the
launcher and the stage is being made ready for further cabling that

~ has to be connected before proceeding with stage checkout. '

Much of our time has to be taken up with physical assembly. The
S-II has to be mated to its inner-stage units (fig. B-14) and then be
bolted together on a table before erection. Normally, our work on
the S-IT stage would be about 7 to 10 days. In thisspecific case, we had
some modifications to do prior to erection; however, the work was
completed and the stage erected yesterday.
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Fieure B-11

Figure B-15 shows the third stage (S-IVB) in the center aisle of the
low bay. We have moved it out of the checkout cell, and are preparing
it for erection.

In figure B-16, the S-IVB has been erected on the S-II, and the
instrument unit is being lowered into place. At this point in time, the
launch vehicle is ready to begin checkout. We now have the three
stages and the instrument unit erected on the launcher.

oncurrent with launch vehicle erection, spacecraft operations are
groceeding in our operations and checkout building as described earlier.
ystems tests are performed in the altitude chamber with the astro-
nauts. There are usually two runs, with the prime crew and the backup
crew running the spacecraft through its paces.

Figure B-17 shows the combined command and service module in
front of an altitude chamber. You will note that the engine thrust
nozzle is in place although we cannot handle it in the chamber because
of the chamber size. When nozzle installation is completed, the com-
I(nand and)service module is then mated to the spacecraft LM adapter

fig. B-18).
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FIGURE B—12.-Ereétién of Saturn IC-501 in ‘the Vehicle Assembly Building.
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Fieure B-13.—Stage S-IC sitting on holddown Arms.

Figure B-19 shows the lunar module being assembled within a
part of the spacecraft LM adapter. Now, although this will fly on
AS-501, it is not a complete lunar module. It is called an LM test
article. AS-501 and AS-502 will have test articles wherein we will
be able to measure dynamic data. There will be no fuel aboard and no
life support system on the LM test article. Figure B-20 shows the
complete s%acecra,f-t being erected in the high bagr. i )

Figure B-21 is the launch control center for the launch vehicle.
The contractors are each working at certain rows of equipment. The
row of racks in the foreground is for the command and management
elements of both spacecraft and launch vehicle.

The detailed checkout of the spacecraft that started when it arrived
in the operations and checkout building is carried out with a system
we call the ACE system, automatic checkout equipment system (fig.
B-22). Overall control of spacecraft checkout is maintained by the
ACE system located 6 to 7 miles from the vehicle assembly building.
As described earlier for the launch vehicle, connection to the space-
craft is accomplished by digital-data techniques.

Once our checkout is complete within the building, we are ready
to move to the launch pad. We accomplish this with what we call the
Crawler-Transporter.
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FreurE B-14.—Erection and mating of S-II stage to innerstage and placement
: in cell. :
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Fi6URE B-15—Erect Saturn IVB in center aisle of vehicle assembly building
low bay. i
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Fieure B-16.—Mating of instrument unit and S~-IV-B stage.
Figure B-23 shows the Crawler-Transporter leaving the building.
Shown also is the back of the launcher. The crawler 1s operated by
Bendix, who is one of the support contractors here. .~ 2
Figure B-24is a phot h of AS-500-F coming out of the build-
ing. The day was May 25, 1966, exactly 5 years after President
Kennedy announced the goal of getting to the Moon. It shows the
accomplishments that can be made and have been made in just 5 years.
Figure B-25 shows the vehicle coming up to the pad, while figure

shows the vehicle in place on the pad. 5 ~
. The mobile service structure, which is now being tested, was brought -
to the pad initially in July for test purposes and set down on the re-
maining pedestals. All the large equipment shown on either side of -
the launcher has to be mated. The mobile service structure allows us
outside access about the spacecraft and into the launch vehicle where
necessary. It ‘will be removed from the pad some 7 hours before
" launch. " The astronauts will be loaded over the top arm of the
launcher into the white room in the command module after all fuels
are aboard. As you know, however, the first launch, AS-501, will
not be manned. 'We will then proceed with the countdown.
That, sir, isa brief résumé of our operations. =
Mr. Winn. I have one question. You were pointing out that after
they get to the pad, then you pointed to several structures and said
then they have to be ma,teg. I don’t quite follow you on that.
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F1e¢ure B-17.—Combined command and service module.
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F16URE B-18.—Lunar module adapter.
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FIaUure B—19,—Assembly of lunar module within part of lunar module adapter.
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Froure B-20.—Erection and mating of Apollo spacecraft and command module to
: ~ ‘ Saturn 501. Te S
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Freure B-21.—Launch control center.

F1eure B-22.—Automatic checkout equipment system.
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assembly building.
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F16URE B-26.—Vehicle in place on launch complex 39A.
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Mr. Perrone. When you get to the pad, you have, in effect, severed
the electrical connections when you left the building.

Mr. Winn. Oh, I see.

Mr. PerronE. Then you have the launcher which has now lost the
electronic connections to the test equipment.

Mr. WinnN. Yes.

Mr. PerroNE. When you get to the pad, you now restore those con-
nections, and since we are using this dlgi'tafldata technique, it is quite
simple to reinstall these connections to get your configuration. The
main thing you have not done is break the connection between the
vehicle and the launcher, because there are many as compared to the
relatively few connections between the launcher and the ground.

Mr. Winn. Isee. Thank you.

Chairman Teacue. Thank you, Rocco:

Dr. Desus. I will now ask Mr. Siepert to talk about management.

Representative WacconNER. That is the best overall presentation of
the process from start to finish that we have ever had.

Dr. DeBus. Mr. Siepert.

Mr. Siepert. I will discuss with you certain points concerning our
basic management ; that is, how we are organized, what our growth
in staffing has been in recent years, and certain characteristics and
concepts of the Government/contractor team. I will close with a
progress report on some current procurements that are underway for
the recompetition of certain of our major support service contracts.

This, figure C-1, is a condensed version of the basic functions which
Dr. Debus showed on an earlier chart. A second chart, figure C-2,
of the Center shows our primary organizational structure and also
shows an allocation of the manpower to these several blocks. Under
each box you will notice figures on the left showing the civil service
resources; on the right are the contractor resources which directly
serve in that function. , , :

Our first function is, of course, to prepare, checkout, and launch
NASA space vehicles. That is our only reason for being here. The
~ operating component which does that is the launch operations direc-
torate, the one that Mr. Petrone heads. You will notice it is divided
functionally among launch vehicle, spacecraft, and unmanned launch
operations. You will have a chance to see something of all three of
these operations this afternoon.

A second function is to assure that the designer back in the develop-
ment center retains responsibility at all times for the precise con-
figuration of the flight hardware 1n the final flight. This is achieved
by the launch operations group working with the development center
to figure out what the engineering changes need to be. However, all
changes are coordinated between centers and if it is Apollo flight hard-
ware, are approved and cleared by the manager of the Apollo program
office, in each Center which is affected. ‘ o

The third function is to develop new launching concepts and imple-
ment them. Thisis a responsibility which emerges from the collective
experience of the launch operations group, the technical support
people, and the design engineering organization. Mr. G. Merritt
Preston has just taken charge of design engineering. Once the con-
cepts have been cleared, the Design Engineering Directorate has re-

76-265 0—67—pt. 2——T70



1102 1968 NASA AUTHORIZATION

KENNEDY SPACE CENTER'S BASIC FUNCTIONS

PREPARE, CHECKOUT, AND LAUNCH NASA SPACE VEHICLES.
2. ASSURE CONFIGURATION CONTROL OF 'FLIGH'( HARDWARE BY DEVELOPMENT CENTERS.

3. DEVELOP NEW LAUNCHING CONCEPTS; DESIGN AND INSTALL LAUNCH FACILITIES,
INCLUDING GSE.

4. OPERATE LAUNCH COMPLEXES AND VARIOUS TECHNICAL SERVICES IN IMMEDIATE
SUPPORT OF LAUNCH TEAM.
5. FURNISH BASE INSTALLATION AND ADMINISTRATIVE SUPPORT FOR ALL NASA OPERATIONS.

Ficure C-1

PROPOSED FY - 68 STAFFING

JOHN F. KENNEDY SPACE CENTER, NASA

LEGEND:
AS OF JUNE 30, 1968 - DIRECTOR
TOTAL CIVIL SERVICE 2,785+ cs-8
TOTAL CONTRACTOR 18,562 DEPUTY DIRECTOR DEPUTY DIRECTOR
20,347 CENTER CENTER
MANAGEMENT OPERATIONS
, - .
-
Hal — T | 1~ 1
NASA -
DIRECTOR 11 pypLIC EXECUTIVE CHIEF NASA
REGIONAL QUALITY APPAIRS STAFP REGIONAL
AUDIT OFFICE ASSURANCE COUNSEL INSPECTOR
Cs 18 ) 5.9 512
N 1 1
MANAGER MGR. APOLLO DIRECTOR
APOLLO APPLICATIONS : F
PROGRAM PROGRAM ADMINISTRATION
C5-104 CONTR-19 Cs-40  CONTR- 140 Cs- 401
1 1 1 1
DIRECTOR DIRECTOR DIRECTOR DIRECTOR
oF oF ,
LAUNCH OPS. DESIGN ENG. TECHNICAL SPT. INSTL. SUPPORT
cs.3 1 CS-344 CONTR- 2401 230 CS-345 CONTR-3704
. 1 1 [ 1
DIRECTOR DIRECTOR DIRECTOR DIRECTOR DIRECTOR
LAUNCH VEHICLE | | SPACECRAFT UNMANNED INFORMATION SUPPORT -
OPERATIONS OPERATIONS LAUNCH OPS. SYSTEMS OPERATIONS

C5-383 CONTR-3884 CS-360 CONTR-2379 CS-139 CONTR-1613 CS-247 CONTR-1060 CS-216 CONTR-3183

*INCLUDING 34 AT DAYTONA BEACH OPS
EXCLUDES MSFC & MSC AT KSC

Fieure C-2-

sponsibility for designing and installing the actual launch facilities,
including any related GSE or ground supporting equipment.

Once facilities are built, KSC has a fourth function, the responsi-
bility for operating the launch complexes and the various technical
services in immediate support of the launch team.
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To recapitulate at this point, the concept of the present KSC struc-
ture is to locate within one operating Directorate (the Director of
Launch Operations) all functions which are unique to our being an
installation that launches hardware into space. In other words, these
are functions which occur only because we are in the launching busi-
ness, but these, moreover, are functions which need to be (}))erformed
directly by the launch team itself. Basically, the Launch Operations
Directorate is concerned with the flight hardware and with that GSE
in intimate support of the flight hardware. '

The rest of the total ground environment is operated léy the Tech-
nical Support Directorate, the function that Mr, Ray Clark heads.

The fifth and last major function is furnishing installation support
and administrative services. By installation support we mean func-
tions which have to be carried out on a 24-hour-a-day basis, whether
we launch or not. Obviously, there is a great accentuation of such
functions during an actual countdown or critical test, but these are the
things that have to be done to keep in operation a very large and com-
plex installation representing a capital investment of close to $1 bil-
lion. These base installation services are managed by the Directorate
of Installation Support, Mr. Keith O’Keefe.

Administrative services cover the functions that the Government
itself must perform in areas of procurement, personnel, management
analysis, and resources management. This is done by the Director of
Administration, Mr. George Van Staden. Note that certain of these
organizational boxes, and particularly this box, have no contractors
working with them, the reason being that they are performing a func-
tion which cannot be delegated in any fashion outside the Government’s
own hands. , ,

Over the last 5 years we have recently gone through a period of
rapid growth, The civil service componént of governmental people
stands at 2,785 in our budget projections for fiscal year 1968. This is
the same figure as last year. I should note that the figure is somewhat
larger than the one shown in Dr. Debus’ earlier chart. He showed
2/790. The difference represents temporary positions not included in
his figures. ‘ ; - o , .

You will notice that our team is made up of several important com-
ponents (fig. C-3). I would like to comment on each of these as we
pass. First, the ULOQ stage contractors are those who work with
unmanned launch operations. You will notice that this group has
been constant at about 1,500 over the last 4 or 5 years. o

On the other hand, we had until recently afgroug‘ here for the
Gemini program. Until that program was conipleted during the cur-
rent year, there were about 500 Gemini stage contractor personnel.

~ Construction workers were a very significant part of our total work
force 2 years ago. They are winding up their work as our facilities on
Merritt Island are completed. By the end of 1968 we expect there
may be as few as 600 people in this category.  That contrasts with
5,900 here in 1965 when complex 39 was at 1ts greatest peak of activity,
that is, when it was under construction. ) .

The area called Support Operations on figure C-3 represents 9,800
contractor personnel who provide mission support for operating our
total installation but are not concerned with the checkout of the flight
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KSC PERSONNEL GROWTH
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FiaUure C-3

hardware itself. Flight hardware is handled entirely by the un-
manned launch operation stage contractors or the Apollo stage con-
tractors. You will notice that the peak in total Kg% personnel is
reached in the 6 months immediately ahead of us. In the budget year
ahead of us we do expect a slight tapering off in the numbers of people
that are actually needed to prepare the Apollo flight hardware.

On the other hand, support operations will have a slight increase,
rounding out the organization at about 9,800 ¥eople. This slight in-
crease will occur because of the fact that the full arrray of facilities
for complex 39 will come into operation only when pad B becomes
operational. ' ,

I have also prepared as a matter of information figure C-4, which
lists the various companies supporting these operations: the vehicle
contractors, the space contractors on Apollo, the array of contractors
for the Unmanned Program, and the support contractors who provide
total support for this whole operation. "All are located here in Florida
with the exception of Unitec, which is a small supporting contractor
-.out on the Western Test Range. It supports the unmanned launch
operations conducted from that launch site.

It is apparent from looking at this growth that the Kennedy Space
Center in the past 5 years has made major moves to build up a Govern-
ment-industry team rather than develop a Government-operated
organization in its entirety. This is in accordance with a basic NASA
policy for accomplishing the space program. Excluding the construe-
tion workers, the ratio in 1964 was about two civil service people to
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every three contractors. It isnow at a ratio of 1 to 7, and will probably
remain there through 1968. So it follows that the way Kennedy Space
Center and the contractors work together becomes a very important
element in whether we are successful in achieving our goals.

I would like to show a chart which will attempt to summarize four
of the main concepts in our contractor relationships (fig. C~5). The
first concept is that each stage and each support contractor is held
responsible for performance of a specific mission. His contract defi-
nitely prescribes a scope, or scopes, of activity for which he, as an in-
dustrial organization, is expected to produce a satisfactory result.
The question of whether this performance is satisfactory, of course,

KSC STAGE & SUPPORT CONTRACTORS

END OF FY 68
APOLLO PROGRAM
VEHICLE STAGE y
CONTRACTOR MANPOWER  UNMANNED MANPOWER MANPOWER
CHRYSLER 685 LMSD - AGENA 299 AAP 140
DOUGLAS 532 GDC ~ AGENA 205 -
BOEING ’ 2322 BURROUGHS — AGENA 23 SUPPORTING OPERATIONS
NORTH AMERICAN 540 GE ~ AGENA s e
1B 747 WECO - DELTA 54 LTV 740
S : AEROJET - DELTA 7 *TWA 2,939
SPACECRAFT ROCKETDYNE - DELTA 3 UNITEX 30
CONTRACTOR . ‘DOUGLAS - DELTA 343 BENDIX : 2,609
GDC - CENTAUR 240 - *RCA 574
NORTH AMERICAN 924 HONEYWELL ~ CENTAUR 3 *FEC 1,060
GRUMMAN 1,000 WECO — 'DELTA/AGENA 60 GE : 1,270
WT 10 ROCKETDYNE - DELTA’AGENA 14 » DOW/BECHTEL 607
AC ELECTRONICS 45 TRW - SUSTAINING ENG. 18 i
KOLLSMAN 6 UNM — SUSTAINING ENG. 28 TOTAL 9,829
RAYTHEON 13 JPL ~ SURVEYOR 3 —_—
LINK 204 HUGHES -~ SURVEYOR 33 GRAND TOTAL 18,562
INTERNATIONAL LATEX 6 BOEING - LUNAR ORBITER 60 :
HAMILTON STANDARD 6 GE < BIOSATELLITE 85
YoTAL 7,000 TOTAL 1553 *SUBJECT TO RECOMPETITION IN FY 67

Fieure C—4
KSC-CONTRACTOR RELATIONSHIPS

1. EACH STAGE AND SUPPORT CONTRACTOR HELD RESPON$|BLE FOR PERFORMANCE OF A
SPECIFIED MISSION.

2. GOVERNMENT RESPONSIBLE FOR INTEGRATING THE TOTAL MISSION, INCLUDING MONITORING,
AND REDIRECTING THE CONTRACTOR'’S EFFORTS WHERF APPROPRIATE.

3. KSC EVALUATES CONTRACTOR PERFORMANCE AGAINST INCENTIVE OR AWARD FEE TARGETS.

4. KSC'S OFFICIAL INTERFACES WITH THE CONTRACTOR ARE KEPT TO THE MINIHUM AND
CLEARLY SPECIFIED BY DELEGATIONS FROM THE KSC CONTRACTING OFFICER.

Fieure C-5
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depends upon how well the contractor responds to specific require-
ments that have been laid upon him by the Kennedy Space Center
organization.

The second point is that the Government remains responsible, and
must be accountable, for integrating the total mission, pulling to-
gether the efforts of a variety of contractors. This includes monitor-
ingrand redirecting the contractors’ efforts wherever appropriate.

hird, these present contractors are operating with KSC on the
basis of an award fee return. Their profit from the operation is de-
pendent upon satisfactory performance which is measured and evalu-
ated by the Kennedy Space Center people against certain incentive
targets or award fee targets.

You have heard in your discussions with other NASA Centers, or
you soon will hear, about their progress in installing incentives in their
flight hardware contracts. Our Center took the %ead in developing
methods of handling award fee concepts for service support con-
tractors. We do this by a series of periodic evaluations. At the present
time the awards are made quarterly. They are preceded by monthly
feedbacks between KSC civil service monitors and the contractors so
that the contractor knows every month how he is standing in terms of
doing things that are laid out as priority' items. Narratives and
numeric scores are pulled together on a quarterly basis and formulated
into a report which the line operators must defend before a senior
awards board appointed by Dr. Debus. The board makes recom-
mendations to the Center director, who then determines the fee.

In the case of the stage contracts, we do not have much experience
yet with the KSC stage contract supplements that have been negotiated
covering the actual launch services work of the stage contractors down
here. With the exception of the Chrysler Saturn I-B contract, all of
the Saturn I-B and V contracts have now been renegotiated with
specific incentives built into them. Milestones have been established
for scheduled accomplishments which they expected to do within cer-
tain cost, time, and quality targets. We judge their performance
against these. On a semiannual basis the stage contractor will be
given an award fee based on how well he has accomplished the mile-
stones. Again, the Center director will be the final authority on the
extent of that fee.

We are asked the question, of course, whether all this emphasis on
incentives is worthwhile in terms of getting the job done better.

As of today, our overall assessment is that this has been a successful
and useful management device. As our organizations were learning
how to integrate the needs of contractors, it has been particularly
helpful in getting them to do their best work in our environment rather
than retaining methods used back in their factory plant. The incen-
tive awards process requires, to be successful, a tremendous amount of
communications between us and the contractors. That in itself, is
time consuming. But I think, on balance, we very much needed that
kind of communication in the first instance in learning how to work
together. This has been a useful exercise, but we do feel that in the
future, now that we have learned how to work together, we should be
able to accomplish these awards with less overall time tied up in the
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paperwork in making these evaluations than was necessary during the
initial period. At least, we are trying to simplify that process.

Now, the fourth and last concept on this chart states that the Ken-
nedy Space Center deliberately keeps the number of interfaces with
the contractors down to a minimum, and, to assure this, we have speci-
fied exactly what are the delegations of authority for each individual
who interfaces with the contractor.

There are four main types of interface, or working chains for man-
agement action (figure C—6). Each is covered by formal written
delegations which emanate from the top procurement officer. '

He is the contracting official and the formal representative of the
Government in committing the Government to any activity undertaken
by the contractor. He, therefore, is responsible for issuing all formal
directions and all secope changes. Putting additional money on the
contract, assigning additional work requirements, or directing the
preparation of additional reports—all these are the responsibility of
the top contracting officer. : : :

However, these are highly technical contracts, and an understanding
of what is actually required for accomplishment must come from the
key line officials—the technical engineers. For each contract we desig-
nate a contract technical manager who is the senior line official in the
actual operations. He develops and approves technical plans.  He
issues operational instructions to the contractor on his own initiative,
providing they are within the scope of the contract and provided he
keeps the contracting officer advised. He also has the major technical
responsibility for evaluating the overall technical performance of the

PRINGIPAL KSC INTERFACES WITH THE CONTRACTOR

TITLE DUTIES

:CONTRACTING OFFICER ISSUES ALL FORMAL DIRECTIONS AND SCOPE CHANGES
~(TOP PROCUREMENT AUTHORITY)

 CONTRACT TECHNICALMANAGER - . - DEVELOPS/APPROVES TECHNICAL PLANS
C(KEY LINE OFFICIAL) . - ISSUES OPERATIONAL INSTRUCTIONS WITHIN SCOPE_
" EVALUATES OVERALL PERFORMANCE *

TECHNICAL REPRESENTATIVES _ - FOR A HAJOR FUNCTIONAL AREA: . '

“(SENIOR TECHNICAL SPECIALISTS) " IDENTIFIES SPECIFIC WORK REQUIREHENTS
ISSUES WORK REQUESTS WITHIN SCOPE
* MONITORS END RESULTS :
‘CONTRACT MANAGEMENT ASSISTANCE ~ COORDINATES CONTRACT RESOURCES ,
OFFICER (STAFF AIDE IN EACH OPERATING  CONSOLIDATES AND PREPARES AWARD FEE PERFORMANCE
DIRECTORATE) <~ = = -RERORTS g

REPRESENTS DIRECTORATE IN' CONTRACT NEGOTIATIONS
(ISSUES NO DIRECTIVES TO CONTRACTOR) )

Ficure C-6
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contract, while the contracting officer evaluates the business manage-
- ment compliance of the contract. :

However, the contract technical manager cannot do the job un-
assisted. Several technical representatives are designated basically
one for each major functional area within the contract. The “tech
rep” is responsible for identifying specific requirements, issuing work
requests, provided they are within the contract scope, and monitoring
the end result.

We have recently introduced one other participant—a contract man-
agement assistance officer. He is a staff aid to the operating direc-
torate. He coordinates resource problems, consolidates the prepara-
tion of performance evaluations for the award fee process, and
represents the directorate contract negotiations. Note, however, he
does not have authority to issue any instructions or obligatory actions
- upon the contractor. Those go through the contracting officer.

The chart does not show all the people who talk to the contractors.
It is apparent that, in the kind of technical activity we are in, an
operating director—for example, the head of launch operations, Mr.

etrone, or the A pollo program manager, Mr. Shinkle—must have the
: op};lbrtunity for direct communication with the senior industrial lead-

crship on these contracts. They do discuss policies and program
‘requirements directly with the key company managers, but I want
to emphasize that anything that is placed upon the contractor’s mis-
sion goes through the formal contracting officer channels that are
shown here. o

My last chart deals with the recompetition of major support service

contracts (fig. C-7). We have listed the present KSC contracts over
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here in the left column and have charted the expiration of the current
contracts. In some cases, certain contracts are being extended beyond
the original time in order to synchronize them with other contracts.
In solid bars is shown the proposed period for the new contracts
which will be awarded. £

As a matter of history, when this Center put together its contractor
structure for the first time, the NASA Headquarters authorized orig-
inal contracts—the ones shown on the left here—for periods not in
excess of 3 years. There was intense competition for this business at
the time. As a result, KSC obtained extremely favorable arrange-
ments, offered by the successful contractors, on their organizational
structure, their overhead costs, minimum staffing, high quality -per-
formance, and a very reasonable competitive fee scale.

In anticipation of that kind of experience, NASA made crystal
clear at the start to all proposers, including those who later won these
awards, that they would deﬁnitefy be recompeted at the expiration of
the original contract. Now, our challenge here has been to build a
Government/industry team which accepts that policy and goes ahead
to develop new procurements and lays plans for a possible succession
of any or all of these present contractors with a minimum of handicap
to our going operations.

That has not been easy, but we believe we have gone a long way to
minimize the difficulties.

Let me illustrate how we have proceeded. The Kennedy Space
Center is particularly concerned with a situation where it might have
to change contractors right in the midst of our most critical launch
phase 0% the Apollo/Saturn program. We could not afford to have
the launch support contractor, who works in the most intimate asso-
clation with the launch assembly team, be changed to a newcomer
right at the time we have finally shaken down our operational launch
procedures. As a result, NASA has authorized us to extend this
igl;tract for 2 years. It will go out for recompetition in fiscal year

0

In the other cases, though, the original contracts were all expiring
at least a year earlier than the one for launch support services. KS
made a decision that it would be better to put these contracts under
recompetition now rather than later. As a result, these have been
extended only far enough to time-phase certain of the contracts with
others which, under present guidelines from NASA, are being co-
ordinated or put together in a larger package—that is, with fewer
contracts, i : , :

There are three sets of two contracts each which are being combined
in a recompetition into larger packages. "

These combinations will permit us to have the contractor manage-
ment deal with only one major element of the KSC organization. It
complicates the organization structure of a contractor i% he must work
for a variety of contract technical managers throughout the Govern-
ment’s organization. The communications and instrumentation sup-
port contract, for instance, will now be handled by one directorate,
the technical support office. ‘Base operations and administrative sup-
port, which today are TWA contracts and the Ling-Temco-Vought
contracts respectively, are to be combined within one installation con-
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tract. It will be administered by only a single KSC element, the
installation support people. :

One activity which is now in the LTV contract has been transferred
and combined in our information systems directorate under the tech-
nical support operations of Mr. R. Clark. This function is automatic
data processing (ADP) which, for efficiency, has been consolidated
with scientific computation.

Facilities engineering, which is a design support function, and fa-
cilities modifications or repair, which is a quick-response-repair-on-
the-pad type of function, are being combined. This requires extend-
ing the Bechtel contract out to June 1967, when the Dow contract on
facilities engineering also expires. Putting this together in a single
package will give a single manageable package. It will be admin-
istered by our design engineering directorate under Mr. Preston.
This package has been on the market since last December. Proposals
arrived in the middle of February—seven proposals—and are under
evaluation right now. The other recompetitions are in preparation
and proposal requests will be ready to go out in time to meet the award
dates shown on the chart.

Note that two new lines have been added on the top of the chart
showing the KSC support service contracting plan (fig. C-7).

Although it is NASA policy to consolidate service contracts wher-
ever practicable, decisions have been made that two parts of the pres-
ent TWA scope will be put into separate contracts. One is medical
services, or occupational health, where NASA on the basis of its expe-
rience with industrial medicine programs in a variety of NASA field
centers has determined they can attract the highest grade of competi-
tion in that area by confining the proposal just to the medical pro-
gram. Accordingly, a specialized contract will be awarded as a sep-
arate procurement.

‘We have also pulled out the public tours program from this group.
During the initial year of the tours, Trans-World Airlines has been
handling this activity asan added part of its base operations contract.
That activity will be a separate competition because we have now
enough experience with public tours to gelieve that they can be handled
on a concessionaire contract and not on a cost reimbursement contract.

Thank you, Mr. Chairman. Does the committee have any questions?

Mr. WacconnER. You were talking about not wanting to be caught
short in some critical period in the area of launch support. Say that
NASA has authorized you to extend on a noncompetitive basis the
services for the present contractor up until the last part of calendar
year 1969, or well into fiscal year 1970 ; how do you stand as a result of
the possible Apollo schedule revision? Is it likely that you are going
to have to go back to NASA again and ask for authority to continue in
a noncompetitive way with the present contractor and his personnel ?

Mr. Sieperr. I have no judgment whether that will be necessary
later. You are quite right that this question must be faced, but some-
time after we know what the revised launch schedule is. However,
we accepted these extensions for planning purposes and definitely
expect to go ahead with them unless a later launch schedule makes that
o}l?viously an unwise thing. We do not now have any judgment on
that.
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Mr. WacconNER. Won’t the next 60 to 90 da,grs be critical there in
making these decisions about revising your plans? ‘

Mr. Sieperr. Well, I don’t know whether the next 60 to 90 days will
give us the answer to this question, but we have time to malke that kind
of a decision. To give you an idea of a leadtime, we will need 8 or 9
months to implement the kind of decision to which you refer. I am .
putting in the necessary leadtime to do all the work of getting out
proposals, evaluating them, and awarding the contract.

Mr. WaceonNER. In consolidating your operations—for example,
combining instrumentation support and communication support—and
abandoning the idea of noncompetitive extension of contracts and
going to competitive awards from this point on, by what are you goin
to be guided 1in awarding these contracts, other than dollars and cents?
Is this going to be just a perfunctory operation on the part of NASA,
or are you going to become so enamored with those here that it would
be useless for somebody else to bid

Mr. Stepert. I think that is a central question. '

Mr. WaceonnER. You know your judgments are going to be based
-on what the people in the field think about them. Are the people in

the field saying, “We are not going to be able to get rid of tﬁ)e people
now like you” ¢
. Mr. Siepert. I don’t think that will be the judgment of all the
people. - Some of our people will feel very strongly, through experi-
ence, that some of the present contractors are, in a sense, irreplaceable.
[ On the other hand, what has happened in the last 3 years is a tre-

mendous sophistication by a number of contractors in doing the work

of supporting aerospace operations. . Initially, when we went on com-
petition 3 years ago, we had some preconceived ideas of how many
companies could actually bring to bear the sort of specialized ex-
perience we are after. We were greatly surprised. Certain of the
contractors who won the award were ones we had never envisioned
were in the field. .Yet they put together the kind of technical and
business proposal that was clearly superior to that of the companies
who presumably were the established competition. From this earlier
experience, we can’t make a prejudgment that the existing contractors
will have superior proposals to those who enter the competition from
the outside. o

Mr. WaceoNNER. You are going to consider something other than
money ? , , :

Mr. Sieperr. We must. - : . ‘

Mr. WaceoNNER. You say that in consolidating the support service
contractors in different areas, you want no more than one interface
between the Kennedy Space Center personnel and these contractors
. where you-consolidate the different areas—Communications and In-
strumentations, for example. Are you going to allow these present
contractors, who supposedly have ability in only one area, to con-
solidate and, in effect, stay on the job? Is this perhaps big enough
to be representative in the consolidated area? = : .

Mr. Siepert. All of our procurement proposals in this field will
leave to the discretion of the proposers - whether they propose as a
prime without any subs, whether they come in with a joint venture, or
whether they come in as a prime with. certain subcontractors under
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them. All we require is that their proposal demonstrate that KSC
will not be dealing, if it is a joint venture, with two different com-
panies. We have to deal with a single responsible agent to get this
job done. The answer to your question is, Yes, we are quite prepared
to accept joint ventures. ,

Mr. Preston. To answer the point you have made regarding two
contractors, where two contractors have their work combined into one
new contract, we will have to change one of them at least.

Mr. WagcoNNER. What did the record show in the way of unsatis-
factory performance by any contractor of any size? Who did you
start with that you dropped because he couldn’t cut the mustard ¢

Mr. Sigperr. We have not dropped any contractor because he
couldn’t cut the mustard. However, we have had growing pains and
substantial learning curves. v

Mr. WaceonnER. How do you relate that answer to my first ques-
tion about becoming enamored with the people you started out with, all
staying on the job because their performance was good ?

Dr. Drpus. From the very beginning these were incentive award -
contracts. Some of these will have almost no fee if their performance
is only satisfactory. From the very first procurement process, these
contractors were aware that we were asking for top management and
top performance, and evaluation is only between satisfactory and ex-
cellent. Continued nonsatisfactory performance would have led to
termination of the contract. So. we have had better than satisfactory
or satisfactory performance. We were quite pleased with this in-
centive award scheme.

I don’t believe that one could say our people have become enamored
with these contractors. We are satisfied, but this does not mean that
there cannot be better proposals and they will be evaluated by the best
objective means. ;

As to your question about people staying on the job, I believe that
whoever would be successful in competing against one of the existing
contractors would count on taking over quite a number of people living
here who would be phased to a new contractor. :

Mr. WaceonNER. I think that period of transition is the key to it.
It seems impossible to me, in spite of the argument I advanced or the
question I raised, that you can take an integral contractor and move
him and his people out and move new people in.

Mr. SieperT. We have, in most of these cases, made specifications to
all the proposers that, if a new contractor should win the award, he
needs to plan on a 60-day startup time while the other contractor man-
agement is involved in a 60-day tapering-off time. We have an over-
lap to that extent.

Our procurement proposals make clear that we expect anyone pro-

ing on this business to take into maximum account the utilization
oflocal talent that isalready here.

‘We don’t mean to say that there will not be transition problems, but
we think they are quite manageable.

Mr. WaccoNNER. You commented that you were quite successful
and fortunate with the contractors and the quality of the personnel
that they supplied here at the Center for you to do business with, and
I think that is fine. But all the charts and everything that you had
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{o say to this point, show we have been fairly level in the administra-
tive cost—not administrative cost, but in personnel numbers. If I
read correctly the charts you have shown, there has been a dispropor-
tionate increase in administrative cost as related to the number of
personnel—both contractors and civilian—that you have had, and I
 think this is reflected on some of your earlier graphs.. Now, you
come along and propose in the area of support service contracting
that you are consolidating on a competitive basis in some of the areas
with ‘an idea that, when you consolidate some of the support. services,
you should have to deal with no more than one man and just have one
NASA man to interface with. How is this going to affect your ad-
ministrative costs? Measurably? Or insignificantly?

The trend points to administrative costs even though you said you
now have a ratio of 1 to 7, whereas you once had 2 to 3. I think your
administrative cost figure is $99 million here this year as compared 2
years ago to $83 million. How do you account for that? -

Mr. Siepert. I should have defined our terminology better. The
“Administrative operations” appropriation is used to pay all the civil
service people. That pays for the total technical competence of the
Government, not its administrative competence alone. The AO funds-
pay for that too, but we need to keep in mind that over 40 percent of
our total manpower consists of higﬁly trained engineers. They are
not doing administrative work. They are the heart of the technical

- operation that integrates the contractors’ missions.

Mr. WaceonNEr. Classified as administrative personnel ¢

Mr. Stepert. They are classified as AST, that is, aerospace tech-
nologists—space engineers. Now, on the contractors side we described
a large group called support operations. The great bulk of those
people are not doing administrative work. They are performing
direct technical or operational functions that are needed in order for
us to carry out our launch activity here. )

Mr. WaceoNNER. I know that the trend affects the operation cost,
but what part is overtime playing for administrative personnel in
those administrative costs? ,

Mr. Srepert. Overtime is a special problem. Once KSC gets the
impact of a schedule change down here, the question is whether or not

“"we can get the flight hardware assembled, checked out, and launched
in the agreed time. Overtime money is tight in the present budget, but
its availability can make the difference.

Mr. WaceonNER. On the basis of what was said, it was planned to
shorten from 6 weeks to about a month that time at the pad to be ready
for launch. Now, have you been able to shorten that?

Mr. PetroNE. We expect to be learning. It would be our first
launch off pad A. Asyou go into subsequent operations, you should—
and we expect them to—proceed smoother and faster. That would not
be reduced by overtime operations. o

Mr. Sieperr. In Launch Operations, for example, what is your
overtime at the present time? : ‘ ,

Mr. PrerroNEe. Of course, it varies. You might say it varies week by
week. . ' We average 10 or 11 percent.

Mr. Stererr. It has been higher than that, hasn’t it ?

Mr. PerroNE. We have been up to 20 percent. -
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Mr. Stepert. If I could move over to an administrative area, the
Office of Administration, what is your overtime in the present terms
of administration ?

Mr. Van Stapen. I would say something on the order of 3-to 4
percent on an overall. :

Mr. Szepert. And within installation support ?

Mzr. PargEer. Two percent.

Mr. Siepert. The procurement overtime load runs a little higher be-
cause of the current urgency in preparing the service contract recom-
petitions. ‘

Mr. WaceonnER. The increases are not in the administrative area,
but in the operational performance areas.

You had two graphs prior to this which had to do with the incentive
contract and evaluation of incentive contracts. Somehow, for the
first time, I got the faint impression that there was a new ingredient
in this incentive formula that I wasn’t aware of before. That is, every
contractor is judged, and his overall award is based upon evaluations
or a compiling of what all the Centers have to say about what that
man’s performance was, is that right ?

Mr. Siepert. Iam sorry that I left that false impression. I think I
can clear it up.

The evaluations that are made here by this Center are based upon an
evaluation of the work entirely by Kennedy Space Center people and
not by inputs from otHer centers.

Mr. WaacoNer. On that part of the contract which is actually
done here ¢

Mr. Siepert. Yes. For instance, Marshall has contracts with Chry-
sler, Douglas, IBM, North American, and Boeing for their develop-
ment of Saturn stages; Marshall incentivizes each contract. Thereisa
negotiated formula under which Boeing’s fee is determined by how
well it does its job for Huntsville. We have separate supplemental
contracts for their launch services down here. The technical per-
formance of everything they do down here is judged in accordance
with the criteria set up here by the KSC launch operations people and
not by Huntsville. :

Mr. WaceoNNER. I have one other question about overtime and being
able to do things better in reducing this period from 6 weeks to 4 weeks
out at the pad. You said you hoped that you could reduce significantly
the number of personnel and the time and cost involved in evaluating
these incentive contracts. Could you tell me now how many people are
actually involved at Kennedy Space Center in evaluating the contracts
on the incentive basis?

Mr. SieperT: No, I can’t, but I would be glad to compile that (com-
pilation attached). Let me illustrate an example. We had on one
contract as many as 24 different people who were making narrative
and numerical score evaluations of the work of a contractor. I should
note here that these numbers will include not only the immediate senior
managers for the contracts but also the other officials who devote only
part of their time to such evaluations. And, of course, there are many
other technical systems specialists in our civil service ranks who pro-
vide factual information to these senior managers as a part of their
normal operating functions. »
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Number of people involved in award fee evaluation ewclusive of board

TWA - 41|Douglas .= 11
LTV ... . 21 |IBM 13
Bendix . e T4 NAA . _. © 10
RCA 28 Boeing ___ 16

Chrysler oo 17 Total R | 1

Mr. WaeeoNNER. A single contractor? :

_Mr. Stepert. Practically all of these were technical representa-
tives—Kennedy Space Center top specialists—in each of these subfunc-
tions. We now feel the number can be abbreviated, because the people
above that level are sufficiently close to the functions of a contractor to
“provide evaluations of equal or superior objectivity. This means eval-
uations from as few as, let’s say, six or seven rather than the two dozen.
" Now, the two dozen technical representatives are still monitorin
“the contractor and are still giving information up the line in terms o
how the contractor is doing, but they are not engaged in the formal

| written evaluation process. = - : , _
-~ Mr. WaceonnEr. The only thing you are saying is, you have gotten
better at that game? .

Mr. Stepert. Yes, we have learned, and I think the contractor has
very much appreciated our efforts to- focus the evaluation higher in
our organization rather than lower, '

The CrarMaN. Why not two or one contract instead of four?

Mr. SieperT. That’s a hard question, . There is no magic number in
saying “four” versus “five.” For the benefit of some of the members
of the committee who have not visited here before, we ought to answer
this historically. T

At the time this Center was getting underway in 1968, we made a
study of how many supporting service contracts there should be on our
Merritt Island installation. - We studied four possible ways to get our
job done. One was to have no support contractors of our own, but just -
go to the Air Force Eastern Test Range and utilize their prime con-
tractor, Pan American. The second one was for us to have our own
separate contract with Pan American. The third-was to.do it all with
civil service. And the fourth was to do it with a series of specialized
- contractors. I am going back 4 years. Our people first reached the
“ “conclusion that they wanted to work with a wide variety of specialized

contractors. I recall that the desired number initially was as many as

12 or 15. We actually obtained a,pﬁroval to work with six. It turned

out to be seven, as you see here. The negotiations with NASA Head-

uarters really rested on the question of whether the Center, if it had
ewer contracts, would be able to handle the monitoring and direction
of the total effort with less overall increase-in the civil service. The
burden of evidence was that we could economize if we dealt with
fewer contractors, but we could not answer then that seven would be
better than six or eight. The basic management question there is
whether or not you have to cross organizational lines within the Center
in orderto deal effectively with a contractor, . S

My personal appraisal, Mr. Teague, would be that if we had only.
two contractors at the Kennedy Space Center, we would have more
organizational problems than if we had three or four. :




1116 1968 NASA AUTHORIZATION

The CralrmaN. Is your philosophy different from that of Hunts-
Iri%)le and Houston? They had 26 supporting contractors—one for each
aboratory. ; co :

Mr. Siepert. If they had 26 at MSFC, they had more than one for
each laboratory. ~
. The CaatrMaN. They have 26 now.

Mr. Siepert. I don’t know their current situation. However, their
main operational structure for the kind of work they are doing is the
laboratory. They were obliged to get out of the situation where two
or three companies were serving the same laboratory, so they com-
peted for one contract in each major laboratory area.

The CuamrmMaN. What would be the cost to offer a proposal for this
competition ? ' o N

ﬂiMr. 2SIEPERT. May I refer that to Mr. Lohse, our new procurement
officer R ' e L

Mr. Lonsze. From $50,000 to $80,000. e S

The CuarrmMaN. This Commission would be interested in seeing your
costs of operations go down as a result of this, but I bet it will go up.

Dr. Desus. If you reduce the comparison to a unit of workload, I
don’t believe so. The workload is supposed to go up, and it will go up
until it reaches a‘level. The total cost will go up, but the cost per unit
worked and the cost of overhead should stay the same or go down.

Mr. Stepert. If, in your offer to bet, you excluded the inflationary
costs, which we cannot control, this would be an interesting thing for
us to track and later report to the committee. ~ -

‘Mr. Crarg. We are trying to relieve the competition pressure for
people now on existing contracts, whoever they might be—for-instance,
the communications and the instrumentation contracts. They really
use about the same types of skill. 'We found, for example, present con-
tractors were competing for the same man. We wanted to pool the
. same types of skill under a single contractor.

~“Mr. SteperT. This offers better utilization of every man.

The CHAIRMAN. You have had a real good operation.

Mr. Waceonner. How could you remove competition for people
without removing, to some extent, the competition of the man who
oversees those people—the contractor? Does it follow that a little of
that spills over? ' ‘ ’ i

Mr. Crark. Itcould very well. i ~

Mr. WaceoNNER. You have to make the contractor secure to remove
the competition of the people, and in making him secure you are ignor-
ing competition to a certain extent.

Mr. Gurney. When did you make your basic decision to go from
seven groups to four groups?

Mr. SteperT. Let’s'see. The basic decision was made before the end

“of the last fiscal year. _

- Mr. Lonse. It started in December of 1965.

Mr. SiepertT. We were asked to study the problems beginning in
December 1965, and our proposal for implementation was completed
during the summer. The proposal has been changed, timewise, only
by the decision here to extend these two contracts, TWA and LTV,
by another 6 months. -

This occurred for two reasons: We, at Kennedy, were worried about
our ability to mount three concurrent major source evaluations at the
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same time. Now, when I say “source evaluations,” what I mean is we
cannot do an objective job of really looking at these proposals—and
some of the proposals are more than 1 foot thick—without pulling out
of the line many of our very best people to do this kind of evaluation.
This often becomes a continuous, full-time, closed-door assignment.
It is almost like convening a grand jury.

Under such circumstances, they are real limitations as to how many
source evaluations you can handle well. We were worried about doing
thisin the same time scale. ; '

The other factor we were concerned with is that this is a very large
contract in terms of the amount of money involved. The level of
Fiscal Year 1968 administrative operations funds directly affects this
contract. It was our feeling that we would be better off if the scope
of that contract during this period were negotiated with a better knowl-
edge of what might be the actual funding level in the budget. We have
gained some time to remove that uncertainty.

Mr. Gurney. Did the idea of reducing t{xis from seven to four come
from you or from Washington ¢ :

Mr. Siepert. 1t came from Washington. '

Mr. GurneY. You made no suggestion or proposal that the mode of
operation be changed ¢

Mr, Stepert. This is not exactly what we proposed, but, given the

uidelines that we were asked to consider, this is the Kennedy Space
enter proposal. In other words, our Center assumes total respon-
sibility for the particular combination of contractors. ‘

Mr. Gurney. You did not initiate the idea of changing the mode of
operation ?

Mr. SteperT. To fewer contractors; no, sir.

Mr. GurnEy. What were the reasons given when you were instruct-
ed to do thisstudy ? ,

Mr. SiepErT. As resources for the total space program had become
more and more stabilized, and the cost requirements have, in fact, been
increasing, NASA has been under a great self-initiated pressure to
make its dollars go further. Headquarters analysis of service support
contracts was that field centers can get overall economies and a more
eﬁom]){mical response from a contractor if the packages are in larger
chunks. : ' ‘

Mr. GurnNey. How long have you had experience with the seven
contractors? o

Mr. Stepert. Three years. . ‘

Mr. Gurney. How many did you have before that?

Mr. Siepert. Well, we didn’t have these contracts, Mr. Gurney, be-
cause we weren't operating a facility of our own. You see, we were
entirely at the Cape as tenants of the Air Force, and, therefore, the -
peo;ile doing this kind of work for us were contractors of the Air Force.
So, I can’t answer your question, o

Mr. GurNEy. The seven-plan is really your plan, initiated when you
started operating your own Space Center? ‘. .

Mr. SteperT. Yes, sir; but it is again the result of agreements reached
after guidelines and negotiations were signed off by NASA in
Washington. : , ST o ,

76-265 O—~67. —pt. 2——7T1
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Mr. Gurney, One other question touched on before. T asked how
long you had been operating under the seven plan to find out whether
you have a little concern about the morale problem of your personnel
as well as whether your personnel are going to shop around for other
jobs when they know these contracts are up for bid ¢

Obviously, some are not going to be retained by the new man, and,
as far as they are concerned, maybe none of them will be. There has
been such experience down here. : :

Mr. Stepert. I am sure there is some unrest on this point among the
loecal employees. Our own studies of this, however, show that there is
very little movement in and out of the community when contracts
change hands. L

For example, contractors on the stage site, as you know, leave the
Cape when the Air Force contracts have been finished. Yet the per-
sonnel do not, by and large, leave the area, because they are, due to
their experience, readily hired by the new contractor.

Mr. Gurney. Those have been a little different. 'When those people
came onboard, they knew the contract was going to end at a certain
time. This is somewhat different.

Dr. DeBus. They were renewable options each year up to a maxi-
mum of 3 years. » ‘

Mr. SiepErT. Most of these contracts have a period of time which is
renewable 1 year at a time in order to preserve the Government’s ability
to terminate for convenience or unsatisfactory performance.

Mr. WageoNNER. You said that you had 3 years of experience in the
support contractor area of dealing in seven areas. Isn’t it a fact that
the 3 years of experience had its start at the time of the separation of
Marshall and Kennedy?

Dr. DeBus. These started with the activation of the new area. In
the old area at Cape Kennedy we were still relying on the Air Force—
the Eastern Test Range, specifically. Our support was by Air Force
contractors—Pan American and its subcontractor, RCA. When we
started to activate this area, we needed a similar type support, and we
assessed this in two ways. -

As youmay recall, the mission contractors at the Eastern Test Range
were really Air Force personnel and contractors to the Systems Divi-
sion. The Eastern Test Range was operating with Pan American and
RCA, and this support is still given to us at Cape Kennedy.

However, we did not conclude that it would be in the best interest
of the Government for the civilian space agency, the landlord of the
new Merritt Island facilities, to make the Air Force its executive agent
by extending the Air Force contract into this area.

Another possibility was to do it all by adding large numbers of civil
service personnel. All factors considered, the most practicable way
was to develop a NASA team of civil servants and mission contractors.
It seemed likely that some of the best specialization in the country lay
with industrial contractors—eolor photography, for example. We
want to bring to bear the best knowledge in color photography and
keep it up to date as this technology increases and improves. - Costs
may go down and new processes may develop, so we want to have a
contractor who is right at the pulse of this technology and can bring it
to bear in our area. The same is true in other support areas.
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.- We wanted industrial capability from the company to help support

and manage this area. We feel now that. the specialization of four or
five is adequate to bring this concept to bear. :
- Mr. Gurney. One other point now. . ‘The initiation of the'study of
this change. of operation, as you say, came from NASA Headquarters
in Washington. Then you made a study, and you came up with this
idea. The reason for the change of operation, as I understand, was
for economy. ‘ . ,

Just exactly what economies do you propose to get out of this change-
in operation? What fewer men are you going to use on your side?
Howdo you think the contractor operations will be improved, either
in fewer men or basic cost economies ?

Mr. Siepert. We do not predict fewer men on either side of this
interface in fiscal year 1968. We do not think it is practical to expect
a net decrease, because the workload imposed on both the civil service
and the contractors during this period of time is greatly in excess of
what we estimated in our early planning. This j(if has a complexity
for which we, frankly, did not fully pﬁm, that 1s, the kind of man-
power requirements invelved. . - : C ,

In terms of greater efficiency for the men that we have, we look for-
ward confidently to being able to show even better utilization. How-
ever, the NASA Headquarters position with respect to the consolida-
tion ‘should not. be oversimplified to rest on this point alone. The
committee may wish to have in its report the actual statement by
headquarters as to why it approved the consolidation support plan.

The Manned Space Flight Office was requested by NASA general
management to come up with an overall set of guidelines to implement
service support. contracts. - Their final proposal, which was approved
by Dr. Seamans on April 1, 1966, had the following paragraph on the
question of eonsolidation ; : : .

The policy of consolidation into a few large service support contracts is based
on several basic management principles.: In general, it reduces the total of con-
tractor management personnel. required for administration, reduces interface
problems, allows cross training and cross utilization in some instances, and canses
less administrative effort to NASA, These advantages are obtained principally
if the tasks are grouped into similar types of work, since wide and diverse tasks
undeér one contraet tend:to dilute the gains achieved by consolidation. However,
the management simplicity warrants consideration of consolidation:in any case.

Mr.:GurnEey. Actually, your manpower projection, at least for the
Center, doesn’t reflect that there is going to be any change in-numbers,
does it? I mean, you have leveled off last year and assigned the
gnei:hod.2 _ This is exactly the level you plan to continue for some time,
isit not? o

Mr. Siepert. That is correct. : The statement here with respect to
less manpower was with respect to administrative manpower to manage
the contracts and report the costs and the like for both Government
and industry. » s :

There is no discussion here that you would be able to save, really, the
end product technical: manpower necessary to do the job. Inour case,
that’s where the workload is increasing steadily. -

Mr. Gurney. I don’t know whether the plan is good or not. It may
be a better operation administratively, but certainly it doesn’t seem to
indicate economy ‘here as the principal object as was stated in the
beginning.
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Mr. SieperT. We do not have an a priori case of being able to prove
economy in the absence of having a new contractor on board——

Dr. Desus (interposing). There’s a hidden economy, Mr. Gurney.
Inasmuch as those people who are now engaged—technically highly
qualified technicians—can free some of their time to be applied to the
technical systems, management and operation, and can be freéd from
the administrative and paperwork procedures, we gain manpower. It
will not show in numbers, but it will show in the technical talent we
can apply totally to our basic management, and this is very badly and
sorely needed. -

__Mr. Gursey. I understand that. That was my concept of efficiency.
That’s all.

The CrarmaN. Al, you people have been working these studies for
years. - You know just exactly which company does a good job, and
you can probably take a pencil right now and list the degrees of
efficiency of the existing contracts.

Suppose one of these companies that is less efficient spends $100,000
in writing up their proposal, and the efficient one spends $50,000—
we are told over and over, more and more, that the companies have all
the good men writing proposals and the second-rate men doing the
work. How are you going to decide this when you get down to the
stack of stuff T have seen about this high (indicating) ¥ Who is going
to go through 500 or 600 pages of detailed statistics and whatnot ?

Mr. Siepert. A Source Evaluation Board of Kennedy Space Center
people which will also include——

The CmamrMan (interposing). And you know these companies.
How are you going to decide ?

Mr. Siepert. We do not know which one is better in a competition
for the same piece of business. We know how good that contractor
was on-a particular contract that he had. Let’s take one as a case in
point. You have RCA doing communications, and you have Federal
Electric doing instrumentation. Federal Electric also has extensive
communication capabilities. They are in that line of business. How-
ever, KSC has not had any actual experience with FEC in that area.
The question of which of these contractors, if they should choose to
compete against each other, would have the best proposal would be
based on the Source Evaluation Board’s appraisal of the content
within that proposal. This would be supplemented by, and checked
against, any information that we could obtain on how this contractor
had done similar work for other governmental customers. We are not
dependent only upon personal information-concerning a contractor’s
work with KSC or with NASA.

So, the Source Evaluation Board can and. should approach its
task without a preconceived notion that the proposal is unimportant
compared to the known experience of the company with KSC business.
The proposal is very critical in the competition. And that is why
American industry putsits geod people on 1t, just as you say. )

Mr. Gurney. What about this concept? Have you thought of this?
I mean, ordinarily when the person is doing a particular job, like one
of those seven, and is competent, he learns how to do this job better as
time goes on, and becomes more efficient. That’s the human way things
work. However, instead of putting it out for competitive bid every
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3 years, or instead of this new arrangement of consolidating seven to
four, had you ever thought of using your incentive fee arrangement for
you and the contractor to work out another deal, another extension
that would save you money or get you better efficiency based on the
prior experience that you and the contractor had in this job?.

Mr. Sieperr. We have considered this.. We are implementing the
idea that you raised in a little different fashion. These new contracts
with the incentive fee arrangement in them will place considerably
greater emphasis on the contractor’s actual ability to measure up and
| “to meet preagreed cost targets. : : '

In other words, this Wi%l be a significant factor in his profit return.

Mr. Gurney. Well, the point I make there, Al, is, would it not be
possibly better to use that arrangement than this great mass of paper-
work, the rearrangements, and all the rest of the redtape to put this
new plan into action? ' ‘

Dr. Desus. Are you asking whether it should be largely noncom-
petitive procurement ? . :

Mr. Gurney. What I am saying is this: We all believe—all of us
on this committee—that once you have gone through a competition
such as you have here, and you have a pretty good, fairly well orga-
nized, and streamlined operation, as you have said—seven as opposed
to four—it isn’t, obviously, a tremendous amount of change here; I
simply say that your incentive fee business with the persons-on the job,
and doing it now, might be a substitute to preserve the competitive
. arrangement so that you can get the best bargain and also the best
efficiency. - :

Mr. WacconNER. If you follow that attitude all the way through the

cycle, from the time it begins at NASA until somebody pays off the
last subcontractor down the line, ultimately you won’t haye a new man
doing the business. There won’t be anybody for-him to supply. He
will be foreclosed. There won’t be any way for a man to establish
a new business and break that hiring eircle. = , :
- Mr. Sieperr. I think NASA is merely, in this situation, Mr. Gurney,
being consistent with its original commitment to American industry.
- In effect, it said: We are endorsing competition for NASA: procure-
ments as a basic policy matter, and we are going to recompete not
only because we believe that’s in the overall Government interest,
but also because we want this to be a basic incentive for the one who
wins the contract the first time. Then he knows he must be trying
all the time to improve his performance posture.

We have instances where we have been impressed that our support
contractors, rather than move ahead and spend money authorized in
the contract, have come up with ways where it didn’t need to be done.
The contractor has chosen not to staff up to that peak yet, although,
contractually speaking, he had authority as a mission contractor to
move. You do not expect that kind of response from a contractor who
believes he is locked in and assured noncompetitive extensions for his
services.

Mr. Gurney. I can understand that.

Dr. Depus. A learning curve element, I think, is retained, because
we negotiate every year. . -Any experience we make over that year
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can be brought to bear within the total time the contract is completed.
We do that every year when the time comes to renegotiate.

Mr. Wixw. Mr. Chairman. o

The CHarRMAN, Yes, Mr. Winn.

Mr. Winn. May I ask a question for my own information? = Chang-
ing the subject a little bit, are these contractors still paying—at least,
T have always been of the opinion that they have been paying premium |
wages for their type of labor—premium, meaning much higher than in
most other places in the country. Am I wrong in that?

Mr. Sizpert. I do not believe that is the correct perception of the
support contractors we have been discussing. You may be referring
to two other kinds of situations.  One in particular got publicity sev-
eral years ago. That was the wages earned by construction workers
of the building trades who were engaged in modifying and building
launch pads; things like unusual portal-to-portal pay and premium
wages for hazardous work and the like.. This was looked into quite
carefully by Senator McClellan’s committee. That type of craft labor
is not involved in these supporting service contracts.

Another possibility to which you may be referring is that a number
of the aerospace manufacturers, when they brought their flight hard-
ware down here to be tested and flown, came with the idea that they
were actually not going to be a permanent part of the Cape com-
munity. They paid a sort of isolated-duty-station premium that is
sometimes called swamp pay. Some still do. In all of our contracts
with those stage contractors we are attempting to get such pay elim-
inated, because we now know the people who come here do stay and
make their homes.

Mr. Lohse, are there any that still have that? Which ones?

Mr. Lonse. Boeing and Douglas still have it.

Mr. SiepeErT. None of our support contracts.

Mg Winn. Is this-so-called swamp pay union pressure on these
men ? : .

- Mr. Louse. It'is pay to both groups.’ It is about 50 cents an hour
in the union categories, and some of the stage contractors are nonunion
and it’s about ninety to a hundred dollars a month in the manageriai :
levels. It’s a joint problem which NASA has with DOD and this is
currently being explored at the headquarters level.

Mr. WinN, How can we get rid of it ?

Mr. Lonse. DOD and NASA are trying to bring pressure down on
the corporate managements involved. This is no longer an isolated
area. In some instances, they brought enough pressure to correct it.
Lockheed, on the other hand, just incorporated a $0.40 to $0.50 per
hour increase in their basic rate structure and labeled it a “test base”
rate. They did drop swamp pay for salaried employees. There is no
easy solution toit.

Mr. Winn. It would seem to me that after 3 or 4 years of operation
some of those costs could be renegotiated or just plain thrown oit,
a}rlld that this thing should have leveled off as the rest of your charts
show.

We keep talking about economies, and ‘I think this committee
wants to start seeing in this operation and Government operations,
too, some type of economy.
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Mr. Lonst. It is locked into the union agreements, some of which
have 2 or 8 years to run—long-term labor contracts.

Mr. Steperr. The best guarantee of working on this situation, really,
is the competitive world. - This was not true in an earlier period of
time. There were once only a few contractors that really knew this
aerospace business, and now there is hardly a single piece of business
about which you can say any one company really has a technical pre-
eminence in the field. The idea of being able to make a sole source
justification, in lieu of competitive justification in areas like this,
would just be a very difficult thing to establish. -

Mr. Win~. Going back to Mr. Gurney’s question, basically, the com-
petitive system is possibly how you can arrive at some economies in
the program. Do you have any other ideas on where you can arrive
at some economies?

Mr. StepErT. Yes; we believe so. I would rather not amplify my
answer beyond that. The competitive situation, plus the necessity
to negotiate with these companies each year as they go along, makes
for a clean-cut, preagreed work program; we have to agree on what
is the minimum amount of staffing required to do the jobs as we lay
them out. We believe that our new contractors will seek to become
and remain efficient in an environment of competition. o

Mr. Winn. I think you are right to a certain extent, except when
you automatically extend the contract like you did in one, two, three,
or four cases, if I am reading your chart right. You don’t renegoti-
~ ate by extension, do you?

Mr. Stepert. There was a specific negotiation as to what the levels
would be for this period of extension. Our only reason for doing
that, sir, was to get one contract synchronized with another.

Mr. Winn. Iunderstood that;but I didn’t realize you renegotiated.

Mr. SteperT. Each period of operation has a specific cost determi-
nation. - P :

Mr. SminkLE. Gentlemen, I would like to begin my portion of the
hearings by taking a closer look at the KSC organization chart (fig-
ure D-1) and defining the relationship between my office, that of the
Apollo program manager, and the KSC line organizations, which
were previously discussed. ‘ v

Generally speaking, this office provides appropriate assignments,
guidelines, and resources, so that those charged with the execution of
specific aspects of the overall Apollo program move effectively to get
the total job done. Specifically, my office translates general and spe-
cific program requirements and schedules received from the OMSF
Program Director and the other MSF centers into discrete packages,
which we forward to line organizations for preparation of detailed

~ plans to meet such requirements. .

After we receive, validate, and coordinate such plans of execution
as prepared and priced by the line executive, my office then analyzes
these plans against total program needs and available resources, tak-
ing appropriate action to-assure that these are kept in balance. Upon
approval and funding, such plans become a directive for execution
by the line organization. : R

In carrying out our mission, we have the inherent responsibility of

- establishing all program schedules and are specifically concerned with
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Fieure D-1.—Kennedy Space Center organization chart.

the effect of problems arising from late delivery, installation work-
around times, and other schedule or cost impacts.

Everything within the Apollo program which is executed at the
time of launch has its focal point here at KSC (fig. D-2). All the
various stages, modules, materials, and hardware from other cog-
nizant NASA Centers converge here. We then use a.series of con-
tractors to assemble and checkout this hardware and perform the

launch operations at the proper time. Our objective is to perform a
quality service; that it, a launch at the proper time within the cost
allocated in accomplishing the program.

Activities at KSC call for a service to be performed, as opposed to a
physical product being delivered. Hence, we cannot easily draw upon
the experiences of other centers in developing and implementing
incentives and controls. '

The problem is compounded when. you consider the number of con-
tractors that interface with each other and are interdependent in
meeting schedules (fig. D-3). The contractor’s ability to meet their
schedules within cost 1s not solely within each contractor’s own capa-
bility. Varying delivery and launch dates, unpredictable modifica-
tion requirements, and limited statistical history useful to predict
Saturn V launch operation requirements add to this problem.

In this chart (fig. D-4) we have identified in brief terms the func-
tions of each contractor. Some of these stage contracts are launch
operations supplements to MSFC contracts, while others are the re-
sponsibility of KSC. In the Boeing and Chrysler contracts we have
added functions where it was to the Government’s advantage to do so.
We do not have quite the same responsibilities delegated to us from
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F1cURE D-2.—Apollo impact at KSC.

MSC for the spacecraft contracts such as Grumman and NAA. In-
stead of having official contractual responsibility, we have secondary
delegation for technical direction. The support contractors are the
sole responsibility of KSC. The Apollo R. & D. manpower posture
chart (fig. D-5) represents statistically the contractor and civil service
personnel allocated to the Apollo program for fiscal year 1967. The
contractors are identified according to their respective effort, such as
spacecraft, uprated Saturn I, Saturn V, and launch support. You
will notice that only 10 percent of the total manpower allocation is
civil service personnel. These personnel act as the prime contractor
here at KSC to coordinate the activities of this entire group of con-
tractors. The Apollo R. & D. program represents approximately 67
percent of the total manpower at KSC. Unmanned launch operations
accounts for approximately 7.5 percent and administrative operations
for the remaining 25.5 percent. R

Allow me to point out that the AO budget pays for all these civil
service personnel plus their overtime, transportation, telephone calls,
and the operation of those contractors who perform printing and re-
production services and the base housekeeping services.
- Our stage contractor manpower level (fig. D-6) is shown for fiscal
years 1967, 1968, and 1969. = This chart shows personnel working on
the uprated Saturn I, Saturn V, and spacecraft programs, respectively.
We are fully operational on the uprated Saturn I program and are
moving well into the Saturn 'V program. Notice that the uprated
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Saturn I program terminates in fiscal year 1969. The Saturn V and
spacecraft contractor manpower curves are parallel, peaking about
middle fiscal year 1968 and then decreasing.

The support contractor manpower chart (fig. D-7) represents the
cumulative total of all our R. & D. support contractor personnel of
FEC, Dow, RCA, Bechtel, and GE. Consistent with the recompeti-
tion as discussed by Mr. Siepert, Dow-Bechtel and FEC-RCA are
represented by the facilities support contractor and the communica-
tions/instrumentation support contractor, respectively, in fiscal year
1968 and fiscal year 1969. You will notice that our support require-
ments increase until middle fiscal year 1969 because we are entering
an operational phase which increases until that time. : o

This funding summary chart (fig. D-8) is a rather dramatic illustra-
tion of the transitional phase occurring at KSC. It illustrates.C of F
and corresponding R. & D. costs from fiscal year 1963 through fiscal
year 1968.
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KSC APOLLO CONTRACTORS & FUNCTION

PREPARE, CHECKOUT AND LAUNCH THE S-IC STAGE; OPERATE, MAINTAIN AND
PROVIDE DESIGN SUPPORT-FOR COMMON MECHANICAL GSE; INTEGRATE LAUNCH
VEHICLE INPUTS FOR LAUNCH AND.MISSION RULES DOCUMENTS AND INTEGRATED
TEST PROCEDURES; PERFORM OTHER RELATED LAUNCH SERVICES

PREPARE, CHECKOUT AND LAUNCH THE $-1B.STAGE; OPERATE, MAINTAIN AND
PROVIDE DESIGN SUPPORT FOR COMMON MECHANICAL GSE; INTEGRATE LAUNCH

. YEHICLE INPUTS FOR LAUNCH AND MISSION RULES DOCUMENTS AND INTEGRATE

TEST PROCEDURES; PERFORM OTHER RELATED LAUNCH SERVICES

PREPARE, CHECKOUT AND LAUNCH THE $-IV STAGE AND PERFORM OTHER
RELATED LAUNCH SERVICES

PREPARE, CHECKOUT AND LAUNCH THE 1.U. STAGE; OPERATE AND MAINTAIN
COMMON SATURN V LAUNCH VEHICLE ELECTRICAL GSE; PERFORM OTHER

"RELATED LAUNCH SERVICES

PREPARE, CHECKOUT AND LAUNCH THE S-Il STAGE AND PERFORM OTHER
RELATED L.AUNCH SERVICES

PREPARE, CHECKOUT AND LAUNCH THE APOLLO CSM. PROVIDE INTEGRATED
PLANNING FOR GSE SITE ACTIVATION IN SPACECRAFT INDUSTRIAL AREA AND
THE LAUNCH COMPLEXES. OPERATE AND MAINTAIN SPACECRAFT GSE. PRO-
VIDE INPUTS FOR LAUNCH AND MISSION RULES DOCUMENTS AND INTEGRATED
TEST PROCEDURES.

PREPARE, CHECKOUT AND LAUNCH THE APOLLO LUNAR MODULE (LM). PRO-
VIDE PLANNING FOR GSE SITE ACTIVATION IN' THE SPACECRAFT INDUSTRIAL
AREA AND THE LLAUNCH COMPLEXES. PROVIDZ, OPERATE AND MAINTAIN
SPACECRAFT GSE. PROVIDE INPUTS FOR LAUNCH AND MISSION RULES DOCU -
MENTS AND INTEGRATED TEST PROCEDURES.

Fieure D4

“KSC‘APOLLO CONTRACTORS & FUNCTION (CONT.)

MAINTAIN AND OPERATE MAJOR FACILITIES ON COMPLEXES AND IN INDUSTRIAL
AREA

SPECIAL MAINTENANCE AND MOD|FIICAT|ON>S

FACILITIES ENGINEERING SUPPORT.SERVICES

GENERAL ENGINEERING AND FABRICATION SUPPORT

OPERATE, MAINTAIN,, -INSTALL AND’REPAIR - INSTRUMENTATION EQUIPMENT

- PLAN;-OPERATE, AND MAINTENANCE OF COMMUNICATIONS

"FIGURE D-4A "
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Fieure D-5

You can see that starting in 1963 we were spending large sums of
money to bring our facilities such as launch complex 39, which you
shall see, into being. As construction of facilities nears completion or
is completed, our operational costs increase as indicated by the growth
in the R. & D. budget from $10 million to a fiscal year 1968 request of
$228.5 million. I would like to point out that, aﬂhough the costs in
fiscal years 1966, 1967, and 1968 are quite small in the C of F, in actual
fact we had about $100 million not under contract at the end of fiscal
year 1966.

This chart (fig. D-9) represents a breakdown of the R. & D. fund-
ing, the R. & D. portion of the summary chart. We have taken the
liberty of correlating it with the major segments of our program such
as the Saturn I phaseout into the uprated Saturn I project, Saturn V,
launch support operations, launch instrumentation, and spacecraft
operations. Spacecraft operations was a field operation transferred to
us from the Houston organization in 1968. The fiscal year 1968 funds
are a request on the part of KSC from NASA Headquarters and repre-
sent a growth in the R. & D. budget because we are moving into the
operational facets. For exactly the reason our C of F budget has
come down from its peak of $332 million, the R. & D. budget has gone
up as we phase out site activation.

In order to give you an idea of how much money will actually be
spent here, I have added two other things. I have added MSFC costs
because they budget for a certain part of the work done in these areas
by their contractors here, so that, although the money is spent here, it
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doesn’t appear in our budget. The same is true with the MSFC total.
This is an estimate, and it was shown on some of the charts used by
Dr. Debus earlier. : “ -

Continuing our discussion of KSC budgets, this Apollo C of ¥ fund-
ing summary (fig. D-10) highlights how we have spent and intend to
spend our money in the C of F area. The main thing it shows is the
dramatic falloff of the money allocated to us after the fiscal year 1965
and ﬁ)rior year funding of $830 million.

This chart (fig. D-11) is the detail of the largest single construc-
tion that we have here, launch complex 39. You will see that this
afternoon. Starting in fiscal year 1963 we had money allotted to us
as illustrated on this chart. At that time we projected a cost run-
out on LC-39 at less than $500 million. We are going to meet that
goal. As you can see, the planned obligations run out to approxi-
mately $490 million. The obligation curve shows the various com-
ponent items during the construction period. v

The chart (fig. D-12) illustrates the C. of F. procured plant value
of KSC planned through fiscal year 1970. You can see 1t increases
to approximately $890 million. %his is an indication. of the scope of
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work that KSC must manage. This plan, which has been under activa-
tion and is almost complete today, will continue to require considerable
effort for day-to-day operations and maintenance.

To pictorially illustrate some of the major items contributing to our
plan value, I would like to show you some before and after photo-
graphs of our facilities,

These photographs represent the KSC industrial area as it appeared
in 1963 (fig. D-13) and as it appears today (fig. D-14). As a ref-
erence point this is the KSC Headquarters building. :

Figure D-15 is a photograph of the vehicle assembly building in
1963 and figure D-16 as it is today. You will be visiting this facility
later today. :

And finally here (fig. D-17) is launch complex 39, pad A, as it ap-
peared in its early construction: stages in 1964. Figure D-18 is an
aerial view of the same launch pad with the 500 F vehicle in place.
I believe you saw that milestone, Mr. Chairman.
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KSC APOLLO RESEARCH & DEVELOPMENT PROJECT
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: F1eure D-13.—KSC industrial area in 1963.
76-265 O—67—pt. 2——72



1134 1968 NASA AUTHORIZATION

F16URE D-14.—KSC industrial area in 1967.

F1cure D-15.—Vehicle assembly building in 1963.
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F1eURE D-16.—Vehicle assembly building in 1967.
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F1eure D-18.—Launch complex 39D with vehicle 500 F in place.

Over the past year, we have had some troubles, and here is an event
which I thought would be of interest to you. Figure D-19 is the
liquid oxygen storage tank at pad A. This drawing (fig. D-20) will
be used to 1llustrate the operations of this facility and the problem that
occurred. The lox tank is a large tank, as you can see. The outlet
pipe is located as shown in the figure. It has'an outlet out to the pads,
through the T joint and by the redundant lines.

These two pumps, each capable of 10,000 gallons flow per minute,
serve the two outlet lines. From the T the line goes in this direction
through a manual valve, through an automatic valve, which could be
actuated remotely, then through the pump and up to the pad.

At the time the accident occurred, this particular line (fig. D-21)
was being used. What happened was that suddenly this pipe broke
as shown. An analysis showed the following series of events to have
occurred : (1) The manual valve was opened and then the automatic
valve started to open by remote control ; (2) as the second valve started
to open, gas against the face of the valve came through very quickly;
(3) suddenly the gas was followed by a wall of liquid oxygen which
impinged on the valve element opening against the flow of liquid, and -
the forces were such that it broke the pipe; and (4) the section at the
flexible connection broke, as you can see.

A point that I would like to make is that the operation just described
is, in fact, an R. & D. effort. ‘The flow of liquid oxygen through this
pipe is 10,000 gallons a minute. Nobody has done that before. We
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FIGURE D-19.—Liquid oxygen storage tank at launch complex 39, pad A.
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Fiecure D-21.—Liquid oxygen line failure.

are using 18-inch lines. Nobody has transported liquid oxygen at that
rate through 18-inch lines before.

This particular break occurred on August 20. In 1 calendar month,
September 20, this particular liquid oxygen tank had been refilled, the
correction of the deficiencies had been redesigned, and it was back in
operation.

Mr. Wacconner. Was the solution to open the second valve manu-

ally?

1{:11'. SHINELE. No. A recirculation and precooling system was in-
stalled in front of the second valve so that there would always be
liquid against the face of the valve rather than gas.

r. WaccoNNER. Couldn’t you have done the same thing by simply
opening that second valve manually and allowing enough time to
elapse to be sure that liquid was against that valve to prevent the gas
from doing what you described ?

Mr. SminkLe. Experiments were conducted on opening the second
valve very slowly to allow the built-up gas to escape without creating
the severe shock of impinging with the liquid oxygen. These experi-
ments failed, since upon slight opening of the valve the quick release
of gas occurred and the shock forces were again experienced. There-
fore, we solved the problem by installing the recirculating system,
which eliminated the gas build-up-at the valve interface.

It became apparent last year that, to meet all our program commit-
ments and milestones, we had to develop management systems which
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would provide KSC with insight into the status of activities and the
ability to identify problems before they became serious. This chart— -
figure D—22—is one of these management systems. We are pulling
together information from the program control rooms established at
L(C-39, LC-37, and the spa,cecrafré room, into a central Apollo Program
Management Center. These program control rooms were originally
designed to do the planning that is necessary for activation. With:
the transition from activation to operations, these program control
rooms are being used for the planning necessary for the operations
management of these areas. '

At the Apollo Program Management Center, program and center
management is provided with up-to-the-minute data on site activa-
tion progress, identification of current and potential problems, sched-
ule impacts, and factors upon which to base future planning.

This photograph—figure D-23—shows a segment of the program
control room at LC-39. You can see on the display boards examples
of the charts and systems under analysis. 4

Finally, relative to this management system, I would like to show
frou one of the techniques, PERT, that is used to plan an effort as

arge as LC-39. Figure D-24 is an example of a PERT trend chart
(pre]l)ared on a biweekly basis), for pad A, the crawlerway, and the
crawler-transporter. ’ , v ,

APOLLO PROGRAM MANAGEMENT CENTER
PROVIDES PROGRAM VISIBILITY & CONTROL

Pl
APOLLO PROGRAM
LAUNCH COMPLEX 37 MANAGEMENT CENTER SPACECRAFT ROOM

1. SCHEDULE - ANALYSIS & REVIEWS - PROBLEM IDENTIFICATION - CORRECTIVE ACTION
2. PROGRAM PLANS — ASSESSMENTS — DECISIONS

F1eUre D-22
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Fieure D-23.—Program control room at launch complex 39.
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When we started this chart, the availability of these particular
facilities was 19 weeks behind schedule. By analyzing the various
things that seemed to be out-of-line timewise, working on them as
individual items, or planning around them, we brought the avail-
ability up to the scheduled time by January. =

In April we realized suddenly that a certain requirement for this

articular facility was 20 weeks behind schedule. This requirement

appened to be the use of the facility in September for the 500 F
operation. The General Electric Co. was supposed to furnish a
hazard monitoring system; that is, a monitoring system that would
tell us if any hydrogen was leaking for a hydrogen operation neces-
sary in August. We got the General Electric Co. to furnish a part
of that system which would be useful for this iarticula,r operation
on time. We therefore brought the facility back to a time when it
could be completed and usable on schedule. This is what we refer to
as a work-around. 'The whole hazard monitoring system wasn’t going
to be furnished, but that part that was necessary for that particular
task was ready.

This PERT technique is used quite a bit within the Apollo program
to give us the program visibility needed to exert our efforts in proper
priority to stay on schedule.

Another management problem is the interrelation of configuration
management logistics a,ncf data management as reflected in figure D-25.
These things are all mutually dependent because, without good data
management or configuration management, you don’t have good logis-
tics, and vice versa, ‘ : _

There are policy directives from headquarters, but they are general
in nature, so we have had to fit these systems to our program require-
ments. , C

We started local training programs to top and middle management
and operational supervisors. We integrate(f the three systems that are
mentioned and have benefited by eliminating duplication and having a
method of measuring accomplishments. - T have shown here just one
“chart (fig. D-26) which shows one of these measures of accomplish-
ment. :

We have always to consider changes in our hardware that are neces-
sitated by changes in flight hardware. This chart illustrates inter-
face revision notices resulting from such hardware changes. In the
past 15 months we have spent approximately $31.4 million for equip-
ment changes. At the same time we have avoided what would have
been an additional $11 million in cost. We do not know whether such
a savings would have been possible without this formal system. How-
ever, we know today that because of conscientious utilization of con-
figuration management disciplines our personnel have avoided in-
curring over $11 million of oigcia,lly requested changes.

In summary (fig. D-27), I would like to say that we have met our
goals through the past year, and we have met milestones within the
program needs. ' . : ‘

We have established management systems and controls which I hope
are quite effective. We are ready to go into the new phase which I
believe was dramatically illustrated by the chart showing the C. of F.
- and R. & D. planning. '
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APOLLO MANAGEMENT SYSTEM

CONFIGURATION ’ " DATA
MANAGEMENT : MANAGEMENT

e CUSTOM FIT TO KSC
o LOCAL TRAINING PROGRAM
e INTEGRATION OF svSTeus
o ELIMINATING DUPLICATION

° MEASURE ACCOMPLISHMENTS
.- F1¢URE ‘D-25

That’s all.

Chairman Teacue. Questions, please ?
~ Mr. Suinkre. Now, gentlemen, I would like to turn over to Mr.
Hock who will brief you on the Center’s Apollo Applications program.

Mr. Hock. Mr. Chairman, gentlemen, you have just been through
a rather detailed report on the Apollo program (fig. E-1). I want
to give you a broad view of the activities that we foresee for the future
of Kennedy Space Center. Some of you were at Marshall Space
Flight Center some time back and got a rather detailed view of the
Apollo Applications program. . For the sake of those who did not, I
am going to hurry through a description of the mission shown graph-
ically in the next slide (fig. E-2). The spacecraft is launched with
an uprated Saturn I carrying an Apollo command and service module
and a camera system into a low earth orbit where it will perform a
photography mission for about 5 days.

Chairman Tracur. Kurt, we have already seen this. We saw it at
Huntsville, we saw it at Douglas, and North American.
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JOHN ‘F.. KENNEDY SPACE CENTER
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Fieure D-26

SUMMARY

e MET OUR MAJOR GOALS
e MET MILESTONES WITHIN PROGRAM NEEDS

e ESTABLISHED MANAGEMENT SYSTEMS AND CONi'ROL’S

KSC IS PREPARED FOR ITS SHIFT IN MAJOR EMPHASIS FROM SITE
ACTIVATION TO LAUNCH OPERATION AND THE OPERATION AND

MAINTENANCE OF ITS LAUNCH SITE.

F16URe D-27
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FI1aure -1
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Mr. Hoox. We will rush through, then. Slide No. 6 (fiz. E-3),
please, on the screen. . : e

Our role in this program is to accept the Apollo hardware, just as
it has been described today by Messrs. Petrone and Shinkle. We will
perform modifications and checkouts of that hardware in the existing
Apollo facilities. ‘ : '

We will perform modifications of Apollo hardware to the AAP
configuration in existing facilities such as the operation and checkout
building in the VAB, where the S-IVB stage will be converted to the
workshop configuration. :

The next slide (fig. E-4) indicates the new activity that we fore-
see at the Center for the AAP peculiar hardware. The airlock module
that you have heard about, and the Apollo telescope mount will under-
go integration with the launch vehicle and checkout facilities.

We expect to perform checkout and modification of the AAP hard-
ware in the existing facilities such as these you see here in the fore-
ground and the operation and checkout building shown in the back-
ground (fig. E-5). That will require, of course, that we perform
some careful scheduling to insure we don’t interfere with the ongoing
Saturn V Apollo program. ' B :

The next (fig. E-6) is an artist’s picture of the airlock module
being transferred from the operation and checkout building to the
vehicle assembly building for integration with the launch vehicle.

Looking even further into the future and following the program
that Dr. von Braun talked to you about at Huntsville, we are planning
for the launch of lunar exploration vehicles and Voyager in the 1973

Fiéure B-3
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Fi16URE E-6

time period. Both of these are launched with Saturn V launch
vehicles, and our principal problems are concerned with hatidling of
new spacecraft which are considerably different from those we are now
geared for. Space stations may also {;e flown during this time period.
We also are considering planetary missions using uprated Saturn V
launch vehicles in the 1975 time period. Finally, nuclear rocket
vehicles can be launched from the existing site with only limited facility
modifications.

Very quickly, sir, that’s it.

Dr. Dmsus. Gentlemen, the message that we want to bring out is
twofold. One is that the new organization of the Kennedy Space
Center was made for a multiprogram application. We are establish-
in%rour Apollo Applications program organization and will establish
a Voyager }Il)rogram office, if and when the program should be ap-
proved, such that the new elements can be integrated into the total
or%?,nization in the most effective way that we can conceive. -

he second message is this—with the facilities we have. I think we
can accommodate the new hardware by early design inputs into the
configurations as they emerge; that with minor—hopefully, minor
changes we can make the maximum use of existing facilities.

Perhaps, Mr. Chairman, if you would like, we could look at General
Miller’s presentation and have lunch, and at lunch, we could talk about
the Visitor Information Center.

I would like to introduce General Miller, who is in charge of our
resources management office.
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Mr. Mirrer. Mr. Chairman, members of the committee, the speakers
who came before me have explained in some detail the programs and
funding levels proposed for the “Research and development” appro-
priation and the “Construction of facilities” appropriation. My pur-
pose is to speak to the third KSC appropriation, the “Administrative
operations” appropriation and the principal activities it supports.

This chart (fig. F~1) is now in your hands, gentlemen. It was
the last chart used by Dr. Debus. Tt outlines briefly the dollar value
of the NASA effort managed here. The top line shows the total of the
research and development appropriation applied at KSC. The next
summary line relates to the construction of facilities appropriation to
which General Shinkle has already spoken. The bottom summary line
is labeled administrative operations, This appropriation request
totals $99.6 million for fiseal year 1968, or about 20 percent of the total
dollar value represented on this chart.

Since civil service manpower is one of the main programs financed
by this appropriation, I would like to speak to it first. This is similar
to Mr. Siepert’s chart (fig. F-2). It shows the proposed distribu-
tion of civil service manpower by organization in fiscal year 1968.
Our fiscal year 1967-68 program 1ndicates 2,785 permanent and tem-
porary spaces. They will be distributed as shown. The big authori-
zations are to the operating organizations, as shown by the blocks on
the bottom line of the chart. You will note that the director of launch
operations, in total, has 925 spaces, about one-third of the KSC total.
The director of technieal support and the director of design engineer-
ing together have another third of the total resources. The spaces as-

JOHN F, KENNEDY SPACE CENTER

ACTUAL AUTHORIZED PROPOSED

FY 1966 FY 1967 FY 1968
[RESEARCH AND DEVELOPMENT | 214,736 381, 309 391,171
OFFICE OF MANNED SPACE FLIGHT 169,258 337, 307 347,739
JOHN F, KENNEDY SPAGE CENTER 128, 859 224, 050 232,200
GEORGE C. MARSHALL SPACE FLT CTR 6,261 61,982 69, 659

MANNED SPACECRAFT CENTER 34, 138 (EST) 51,275 (EST) 45, 880 (EST)
" OFFICE OF SPACE SCIENCE & APPLICATIONS 45,263 44,002 43,332
JOHN F. KENNEDY SPACE CENTER ) 4,647 3,987 3,332

OTHER CENTERS ' 40, 616 (EST) 40,015 (EST) 40, 000 (EST)
OFFICE OF ADVANCED RESEARGH & TECHNOLOGY 218 ‘ -0- 100
JOHN F, KENNEDY SPACE CENTER . © 193 ~0- - 100
OTHER GENTERS 22 «0- -0-
O CTI FACILT 6,917 35,758 24,885
: OFFICE OF MANNED SPACE FLIGHT 6,030 34,021 22,595
OFFICE OF SPACE SCIENCE & APPLICATIONS 887 1,737 2,290
| ADMINISTRATIVE OPERATIONS | 81,952 : 92,658 | 99,575

‘FMGURE F-1
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signed to the director of installation support and: the director of
administration comprise about one-fourth of the total, and the
remainder is distributed in the small organizations at the top.

The Apollo Program Manager has 104, and Apollo Applications will
have 40. Our total spaces include 65 temporary gpaces, of which. two-
thirds are in the cooperative program and one-third is in the Youth
Opportunity campaign. ‘

This chart (fig. F-3) shows how our civil service manpower is dis-
tributed by product. It is a graphic portrayal of the personnel
tabulation shown in the 1968 budget book.

The top block, the cross hatched one, as you can read the legend, in-
creases slightly in fiscal year 1968 due to increased manpower in the
Apollo Applications program. : ‘

The white block in the center represents the strength assigned to the
Apollo program. ’

There is no applicable change between 1967 and 1968.

The bottom block shows manpower alined to support _operations.
The proportion between 1967 and 1968 is also unchanged, Nearly half
of this support block is identified as research and development support.

The next chart (fig. F—4) shows the present distribution of the civil
service work force based on the skills they possess. Please note that
since 1964, as civil service manpower has increased, substantially all of
the increase has been in the top layer, the professional engineering and
scientific categories. In this group we have currently 45 percent of
our manpower, and with the engineering technicians in the layer just
below, we have 61 percent of the total KSC manpower,

JOHN F. KENNEDY SPACE CENTER, NASA

AS OF JUNE 30, 1968 DIRECTOR
TOTAL CIVIL SERVICE ~ 2,785 = Cs.8
DEPUTY DIRECTOR DEPUTY DIRECTOR
CENTER CENTER
MAMAGEMENT OPERATIONS
1 1 1 R |
%ﬁfﬁm‘ PUBLIC EXECUTIVE CHIEF
ASSURANCE AFFAIRS STAFF COUNSEL
CS-18 CS-32 CS-9 CS-12 .

I | |
MANAGER MGR. APOLLO DIRECTOR
APOLLO APPLICATIONS
PROGRAK PROGRAM : ADMINISTRATION

CS-104 CS- 40 : } Cs-401

1 , 1 1 ~ 1
DIRECTOR DIRECTOR DIRECTOR DIRECTOR

oF OF OF OF

LAUNCH OPS. DESIGN ENG. TECHNICAL SPT. INSTL. SUPPORT | .
€s-925 : - C5.344 Cs.513
FiGURE F-2
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JOHN F. KENNEDY SPACE CENTER
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The layer marked business/ Frofessional is about 18 percent of our
total, and this represents professional types in all disciplines other
than engineering and scientific, so that, in total, our professional people
amount to 63 percent of the Center authorization.

At this point I want to speak to the KSC manpower management
pr%gram and discuss the validation of manpower requirements.

ntil recently manpower resources were allocated by Dr. Debus
personally after each director had presented his requirements. This
- process generally took several days. This method is excellent in some
respects and is particulaly useful to a small organization, but large
establishments are such that it requires quite a lot of time when detailed
inquiries are necessary.

We are faced with the need to develop a better method of validating
our manpower requirements because our civil service program has
leveled out, and in addition we need to validate the effectiveness of
the distribution of the manpower spaces we have made in the new
KSC organization.

Considering these factors, the staff recommended, and Dr. Debus
approved, 2 manpower validation program based on making surveys
in ‘depth, and we have now moved into that program. A small but
competent professional staff has been authorized and has now been
hired. The first survey of a major organizational element is just
about completed. We are confident this method will improve the ef-
fectiveness of KSC manpower management.

This chart (fig. F-5) portrays the cost of our civil service manpower

rogram in millions of dollars. Compensation shown on the top line
includes all pay items such as regular pay, overtime pay, holiday pay,
shift differential pay, and others.

The items included in the personnel benefits are self-explanatory.
The fiscal year 1968 increase in compensation is caused by three fac-
tors, an increase in the average man-years of employment from 2,591
" in fiscal year 1967 to 2,683 in fiscal year 1968, in-grade step increases
as authorized by law, and a pay increase averaging 6 percent for our
professional scientific and engineering people.

KENNEDY SPACE CENTER

PERSONNEL COSTS
(IN MILLIONS)
ACTUAL ESTIMATED PROPOSED
FY 66 FY 67 FY 68
PERSONNEL COMPENSATION $27.8 $30.9 $32.8
PERSONNEL BENEFITS 1.8 23 2.4

CONTRIBUTION RETIREMENT FUND
CONTRIBUTION EMPLOYEE LIFE INSURANCE
CONTRIBUTION EMPLOYEE HEALTH INSURANCE
INCENTIVE AWARDS

Ficure F-5
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In response to an earlier question about overtime, I would say now—
I do not have a chart—our overtime program for fiscal year 1968 is
the same as 1967. It is a level program for a total of $2,180,000.

This chart (fig. F-6) speaks to our temporary duty travel program
The program 1s financed by this appropriation and is important to the
accomplishment of KSC responsibilities. This chart shows that our
travel program by dollars per fiscal year is unchanged for fiscal year
1968 at $1.1 million.

To give you an idea of where. this travel is accomplished I have
added an entry at the bottom called travel destination. You will note
that 63 percent of our travel is to other NASA organizations, 19 percent
to contractor facilities and 18 percent to others. - This is based on a
sample of 800 trips taken over the past 2 months. I think it reflects
the interdependence of the NASA centers and the NASA contractor
effort. It is also an expression of the highly technical nature of our
business. :

At this point I want to recall a chart—figure F-7—used earlier by
Dr. Debus, which shows the principal KSC responsibilities. I direct
your attention to statement No. 5, which reads, “Furnish on-site tech-
nical and administrative support for all NASA programs.

This support is furnished to our civil service manned functions and
the contractors at KSC and the Cape.

The administrative operations appropriation has a major role in
meeting this responsibility. It funds the support which is’commonly

KENNEDY SPACE CENTER
TEMPORARY DUTY TRAVEL PROGRAM

COST OF TRAVEL

(IN MILLIONS)
ACTUAL ESTIMATED PROPOSED
FY 66 FY 67 FY 68
$.8 11 $1.1
ANNUAL COST
DESTINATION OF TRAVEL
NASA PERCENTAGE OF TRIPS

MARSHALL SPACE FLIGHT CENTER
MANNED SPACECRAFT CENTER 63%
WESTERN TEST RANGE
NASA HEADQUARTERS
CONTRACTOR FACILITIES 19%

OTHER 18%

Fieure F-6
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PRINCIPAL KSC RESPONSIBILITIES

. PREPARE, CHECKOUT, AND LAUNCH ASSIGNED NASA SPACE VEHICLES.

2. ASSURE FLIGHT HARDWARE CONFIGURATION CONTROL BY
DEVELOPMENT CENTERS.

3. DEVELOP NEW LAUNCHING CONCEPTS AND PROVIDE LAUNCH
REQUIREMENTS AFFECTING LAUNCH VEHICLE AND S$/C DESIGN.

4. DESIGN, INSTALL, AND OPERATE LAUNCH FACILITIES, INCLUDING GSE.

5. FURNISH ON-SITE TECHNICAL AND ADMINISTRATIVE SUPPORT FOR
ALL NASA PROGRAMS.

6. PROVIDE NASA A SINGLE CHANNEL FOR OBTAINING LAUNCH
SUPPORT FROM THE EASTERN TEST RANGE.

7. ASSURE GROUND SAFETY COMPLIANCE FOR ALL NASA MISSIONS.
Ficure F-7

classed as institutional, sometimes called administrative and base sug-
port. In contrast, the research and development appropriation funds
support activity commonly classed as technical.

First, to give you an idea of the range of functions performed to
meet this responsibility, T will list some types of technical support we
supply. On this chart—figure F~8—you will notice such technical
items ‘as chemical laboratory support, machine shop, and other types
of technical shop support. Items like propellants and communica-
tions are obviously directly essential to launch operations and tests.
These facilities and services are funded by KSC ¢ontracts and are paid
for by research and development funds. :

Representative WaccoNNer. How much money are you spending
for hurricane protection ?

Mr. MirLer. Pardon me? , o

Representative Wacconner. How much money are you spending
for hurricane protection ?

Dr. Desus. That’s mostly on facilities. It cost much more if they
are hurricane proof. : ;

Mr. Miier. I can’t identify the specific dollars, but obviously it
varies. When a hurricane warning comes we sandbag, tie down thin
and, of course, if we have no hurricane alert we don’t provide this
service, . ! -

Dr. Desus. We move a lot of things. We took 500 F back because
the hurricane was brewing. The aﬁa;rm came at 1 p.m. and it was
secured by 9 or 10 p.m. back in the Vehicle Assembly Building.

Mr. Mitier. It could be very expensive, and, if it were not done, it
1ni§1ht be even more expensive. ' ,

r. SieperT. As far as the staff is concerned with this, there are
hundreds involved if there is an actual threat, but, in terms of a con-
tinuing planning job on it, we focus on one contractor a full-time re-
sponsibility, really, on one man to keep constantly thinking of this,




1154 1968 NASA AUTHORIZATION

KENNEDY SPACE CENTER
SUPPORT SERVICES

(FUNDED BY RESEARCH & DEVELOPMENT)

CHEMICAL ANALYSIS MATERIALS TEST & CALIBRATION

MACHINE SHOP GEOPHYSICAL

ELECTRICAL SHOP PROPELLANTS

ELECTRONICS SHOP ELECTRICAL INTERFERENCE

MEASUREMENT

MECHANICAL SHOP TRACKING

HURRICANE PROTECTION TELEMETRY

COMMUNICATIONS QUALITY

INSTRUMENTATION DATA PROCESSING — SCIENTIFIC
F1eUure F-8

but each organization has the part-time commitment of an individual
who works specifically on that.

Mr. MiLLEr. The next chart—figure F~9— lists other support serv-
ices. These are services of a somewhat less technical nature but never-
theless essential. The title of this chart is somewhat self-explanatory,
but I want to cite some examples which stress the importance of these
services.

The first listed service, utilities operation and maintenance, takes
care of, among other things, the major electrical grid installed here on
the KSC.

This grid consists of 85 miles of underground cable, 35 miles of aerial
cable, and 326 individual substations and switching centers as a part of
the complex. The electricity it supplies is used to operate, for example,
all the air-conditioning equipment in our cleanrooms. It operates the
cranes and hoists which you will see lifting the elements in the Vehicle
Assembly Building an(i’ elsewhere. It powers our shops and our
numerous other uses for electricity.

Photographic service is another good example of an essential serv-
ice. Based on an analysis of units produced in the first half of fiscal
year 1967, 66 percent of the motion-picture footage, 80 percent of the
still photography, and 98 percent of the microfilm production was in
direct support of research and development requirements.

With respect. to supply operations, which is listed at the bottom of
the chart, and on the same 6-month sampling basis, 96 percent of the
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issues were made to research and development oriented activities. All
of these support services are provided by KSC contract and are paid
for by the administrative operations func{s.

The third group is purchased by KSC from other Government agen-
cies, as the next chart (fig. F-10) shows.

The services provide(% by the Air Force are principally related to
Eastern and Western Test Range support. (Please note the footnote.)
‘We have considerable technical support from the Air Force, too.

With resEect to vehicle service provided by GSA, for example, 72
percent of the vehicles operated, omitting the tour vehicles, are directly
assigned and supported by the research and development activities.
These services are all obtained by cross-servicing arrangements with
%11;?1 d_other departments and paid for by administrative operations

S.

The fourth group of services (fig. F-11) is purchased through the
KSC Procurement and Contracting Office. ,

Here I want to cite some examples of support being supplied from
our fiscal year 1967 funds. Our electricity used, for instance, runs
about 20 million kilowatt-hours per month. This is equivalent to con-
sumption by a city of something like 60,000 people. It will cost us
about $4.2 million this year. Gas will cost about $200,000, and water
about $64,000. With respect to supplies and materials, our costs will

KENNEDY SPACE CENTER
SUPPORT SERVICES

{FUNDED BY ADMINISTRATIVE OPERATIONS)

UTILITIES OPERATION & MAINTENANCE MAINTENANCE & REPAIR
PHOTOGRAPHY ENGINEERING SERVICES
REPRODUCTION GRAPHICS
FIRE PROTECTION © PUBLICATIONS
SECURITY & POLICE MAIL SERVICE
SAFETY ENVIRONNENTAL HEALTH
"HURRICANE PROTECTION INSECT & RODENT CONTROL
TRANSPORTATION REFUSE COLLECTION
| QUALITY TRAINING
SUPPLY OPERATIONS ‘ DATA PROCESSING ~ BUSINESS

FicUure F-9
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'KENNEDY SPACE CENTER
SUPPORT SERVICES PROVIDED BY OTHER GOVERNMENT AGENCIES
{(FUNDED BY ADMINISTRATIVE OPERATIONS)

US AIR FORCE *
MAINTENANCE, REPAIR AND OPERATION OF FACILITIES
SECURITY & POLICE -

ENVIRONMENTAL HEALTH
SUPPLY SERVICE
TRANSPORTATION
CONTRACTOR PRICE ANALYSIS

GENERAL SERVICES ADMINISTRATION
VEHICLES AND TRANSPORTATION SERVICES
COMMUNICATION — FEDERAL TELECOMMUNICATION SERVICE

DEFENSE CONTRACT AUDIT AGENCY
AUDIT SERVICES

DEFENSE CONTRACT ADMINISTRATION SERVICE

CONTRACT ADMINISTRATION

*Several Technical Services Funded by Research & Development Appropriation are also provided.
Fieure F-10

be about $2.5 million this year. All of these services are paid for by
the administrative operations funds.

This chart (fig. F-12) summarizes the proposed KSC funding of
requirements in ﬁle administrative operations appropriation for fiscal
year 1968. - They reflect our forecast made in December of greater sup-
port requirements for maintenance, repair, and operation facilities,
added, requirements for security and fire protection, and for supplies,
materials, utilities, and communications to support them. .

One-third of the increase is attributable to personnel costs such as
increased man-years of civil service employment, in-step wage in-
creases, and a pay increase for professional engineers and scientific
personnel. .

That concludes my presentation, Mr, Chairman.

Chairman TeaGUE. Yes,sir. Thank you, sir.

Representative WaceoNner. I think it would be safe for me to say
that 1t was an oversimplification when you started out by saying that
mone}; was the chief commodity in this phase of the operation, was
it not?

Dr. Deus. We will have lunch at this time, and Mr. Siepert will
talk about the Visitor Information Center.
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KENNEDY SPACE CENTER

OTHER SUPPORT

(FUNDED BY ADMINISTRATIVE OPERATIONS)

UTILITIES PURCHASED
SUPPLIES & MATERIALS
RENTALS
COMMUNICATIONS
EQUIPMENT

ALTERATION, REPAIR &
MINOR CONSTRUCTION OF
FACILITIES

Frovre F-11

.. KENNEDY SPACE CENTER

SUMMARY OF FY 1968 ADMINISTRATIVE OPERATIONS

(IN MILLIONS)
FY 1966 FY 1967 k’ EY 1968
PERSONNEL COSTS AND BENEFITS $29.8 $33.6 8355
TRAVEL PROGRAM S o
‘INSTALLATION OPERATION 51.3 58.0 63.0
TOTALS $81.9 T $99.6

F1eURE F-12
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Mr. Stepert. Mr. Chairman, the Kennedy Space Center believes the
committee will be interested in a progress report on the plans for
handling the general public in their desire to see our facilities while
they are in operation. ‘

There is no budget request before you for new money to construct
a visitors’ facility.  What I am going to describe to you is a project
that is within currently available appropriations and in accordance
with a previous authorization by the Congress to provide visitor
informtion facilities here at Merritt Island.

We want first to give you an idea of the two locations we are dis-
cussing. Here (fig. G-1) is the familiar outline of Cape Kennedy.
You are here at. the present time, in the Merritt Island industrial arca.

Over here to the west is the Florida mainland, with route U.S. 1

oing north and south. Immediately east of U.S. 1 on the NASA
Causeway and directly in front of our KSC gate No. 3 is the site
where we presently operate a temporary bus tour terminal. There
is also a small space exhibits building of 2,100 square feet where dis-
plays are available for visitors to inspect free of charge.

The public tours, which began last July, start from this point and
go across the NASA Causeway over the Indian River, then visit the
cape, and finally tour complex 39. The total trip occupies about
214 hours and covers nearly 60 miles. It is conducted by well-trained
TWA guides who drive leased, 37-passenger buses. The buses are
equipped with sound systems for the escort’s use with his own narra-
tive plus appropriate tape-recorded documentary. These tours have

LOCATION OF VISITOR INFORMATION CENTER

TO DAYTONA & JAcKso»angl

PRESENT
SR 520 LOCATION

FiaUreE G-1
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become an outstanding public attraction. The are a superb comple-
ment to the Visitor Information Center which is now under con-
struction.

The Visitor Information Center (VIC) project has been located at
this site, (indicating) which is about a mile and a half to the west
of the Merritt Islan%l industrial area. This means that visitors in the
future will be driving their own autos into the Kennedy Space Center,
parking here on Merritt Island, and seeing selected space exhibits and
orientation films without charge. If they choose to do so, they can
take escorted bus tours from this site. This more central location
permits us to do a more efficient operation, and we believe it is im-
portant for the people to feel they have actually visited inside the
Kennedy Space Center, whether or not they choose to take the tour,.

Here is an aerial view of the present temporary location on the main-
land (fig. G-2). Just beyond is the KSC security control gate No. 3
through which the tour buses will pass.

We built only temporary structures and portable sanitary utilities
here: The exhibit structure is a small Butler-type building. Nearby,
are chemical toilet facilities mounted on movable skids. There are two
trailers with a roofed-over space in between which is used by the tours
contractor, Trans World Airlines, to handle ticket sales, briefing of

ides, and tour management. Outside, is a Mercury-Redstone rocket
in the configuration Alan Shepard and Gus Grissom used for their two
suborbital flights.

Fioure G-2. Aerial View of Temporary Visitor Information Center.
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By this coming summer, the present improvised facility will be
completely inadequate to handle the crowds who will come to
see KSC. These facilities were put up hurriedly in order to
meet great pressures to start public tours without waiting some 18
motiths before a permanent center could be made ready. The idea
was that we would use it for a year or two until we had acquired some
tour experience plus a permanent visitor information center. Con-
currently, design work had been undertaken by Welton Becket Asso-
ciates of New York City. However, when the permanent design work
was finally completed last fall, it was evident that the cost of con-
structing and equipping that design was substantially above that
which the architect had originally programed. The estimated price

~had risen so much—to an estimated $2,487,000—that it appeared use-
less to proceed with the full construction, at least with the limited re-
sources we had available. So, we have proceeded with an alternative
approach which gives most of what we need, without raising the costs
beyond our current availability of $1,122,000. :

Figure G-3 shows a proposed temporary facility to be erected on
the permanent visitor information center site. This facility is to be
placed midway between the permanent visitor information center
location and the parking lots in the rear. Under this plan, the site
can be substantially developed with utilities, proper grade, adequate
roadways, full electrical and sewer connections, and other improve-
ments in line with the master site plan which was a part of the perma-
nent visitor information center design by Welton %ecket Associates.

We are installing in the present program all site development features
which would continue to be used in any subsequent permanent opera-

Fieure G-3. Proposed visitor information center at Kennedy Space Center

e
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tion. - At any later time when our experience indicates to the Congress
that there should be more adequate tourist facilities, we can erect the
permanent facility in the area north of the temporary structures; at
no point would we need to disrupt the tours in order to accomplish
the permanent construction. ,

Dr. Desus. But we cannot accomplish this within the present allo-
cation of funds. ,

Mr. Siepert. That’s right.

Dr. Desus. Not the permanent facility.

Mr. SieperT. We can prepare the total site and build the temporary
buildings for $1,096,000.

We appreciate that the committee will want to know how these
temporary buildings compare with the permanent construction which
was designed for us by Welton Becket Associates of New York City.

This—figure G—4—1s a model of the winning Becket design which
was chosen as superior to four other designs submitted by competing
architects. We will retain the basic site plan intact. The water area
or moat is needed for land excavation to build up the proper grade.
The full moat, however, will not be dredged on all sides unless we
later proceed with the permanent design. Nor would the stone curb-
ing around this water area be installed at this time. -The temporary
exhibit structure is actually being located to the south of the building
site of the permanent visitor information center.

F1eUure G-4.—The design proposed by Welton: Becket was selected of five com-
peting designs proposed by nationally known architects.
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Chairman Teacus. How mueh will this one cost ?

Mr. Siepert. This one will cost $1,096,000.

Chairman Teacue. I am talking about this one, up here.

Mr. Sigperr. Oh, I'm sorry, sir. The total cost of the Becket-
designed facility, i1f constructed on its present scale, would be
$2,487,000. However, our recent experience with public tours has
demonstrated that we require more access roads and more parking
spaces than the 250 spaces which the original Becket design would
provide. To overcome this with better access roads and 800 rather
than 500 spaces, the adjusted total cost would be $2,700,000.

Mr. WinN. I can’ttell from here, is that a one or two-story building?

Mr. Siepert. The permanent VIC is actually a high-ceiling, single-
story poured-concrete structure. It would be guilt on a modular base
with, I believe, 16-foot floor-to-ceiling clearance.

The temporary information center is planned as a prefabricated
metal structure. It is adequate in size and layout to take care of our
visitor load to the same extent as would the permanent Becket design.
The structure on the left has two small theaters with benches for 250
people each and capable of showing orientation films on the space
program. It also has space for some exhibits. In the building on
the right are the main exhibits and visitors’ services for our tour
ticket sales, restrooms, vending machines, and souvenir articles.
Finally, at the far right, is the bus loading shelter. Although these
are “prefabs,” they will be quite satisfactory, from a deterioration
standpoint, for the next 4 to 5 years. By that time, it should be
evident the extent to which this area does become a permanent tourist
attraction as a national historical site and operational spaceport.

The National Park Service has told us to plan on as many as 3
million visitors a year. If it reaches 8 million, this will not.be an ade-
quate facility; but it is adequate, we believe, to handle comfortably
in-excess of a million people a year.

Mr. Winn. What does it run now? ‘ .

Mr. Siepert. The current - rate we have had since July on the public
tours would be about a half million visitors annually who actually do
take the tour.

Mr. Winn. Yes.

Mr. Siepert. There has been a gradual buildup to date; some 230,-
000 people have made the tours since the end of July. However, that
is only a portion of those who would come through a visitor informa-
tion center——

Mr. Winn. I realize that.

Mr. SieperT (continuing). Which is free to them. The National
Park Service estimates that only 50 percent of those who would come
to such a visitor and exhibit center would, in fact, take the tours.
The other half, for reasons of time and money, will be quite satisfied
if they can see dramatic exhibits and brief orientation films of what
NASA is doing at this launch site. So if nearly 250,000 persons have
already visited for the tours alone, the total VIC load by next sum-
mer will be at an annual rate of at least 1 million visitors.

Dr. DeBus. We have registered visitors by a sampling technique
which covers about 50 States, haven’t we?
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Mr. Sieperr. Figure G-5 shows visitors by major geographical
regions.

Chairman Tracue. If I understand what you are sayin% correctly,
we are going to go ahead with a million dollar temporary facility ¢

Mr. Sizperr. We have underway a construction project under which
$613,000 will be invested in improvements that are directly usable
now, as well as later, for the permanent site. We are going to develop
the permanent site with all the grading, roads, utilities, and most of the
parking needed for a permanent VIC operation. That is half the
cost right there. In addition, the present contract includes $243,000
for the structures. These are temporary, but they are reusable.

If at any point, it is decided by the Congress to replace them with
permanent construction, these prefabs will have a salvage value when
placed somewhere else on Merritt Island for warehousing, office, or
shops space. The recovery value would be in the neighborhood of
$150,000.

The interior finishing and outfitting of the exhibit, projection space,
and tourist accommodations will be a separate contract. The esti-
mated cost is $240,000, and much of this would probably not be sal-
vagable if the temporary VIC were abandoned.

We have at the present time a fixed price contract for work which
started about 2 weeks ago. The contractor is Houdaille-Duval of
Jacksonville, Fla. They bid for the first two phases that I men-
tioned : site grading, utilities and road development, and the prefab
structures. Their %id was $838,550. The construction is on an ac-
celerated basis so that we can move into these facilities in June 1967,
at the start of the major influx of summer visitors.

KENNEDY SPACE CENTER
NASA TOURS
MONTHLY VISITORS
FY 67-

IN THOUSANDS
70

TOTAL 231,478

MAR APR MAY JUN

TOTAL . 18579 | 59302 | 16813 | 19095 | 24307 | 37535 | 29016 | 26831

*7 DAYS ONLY
**20 DAYS ONLY

FicUre G-5
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There is one other comparison to explain: Did we select a less-ade-
quate facility in terms of space and function when we shifted to a
more economical type of construction? The Beckett design (fig.
G-4) is a permanent and esthetically pleasing type of construction.
It’s beautifully done, as you see. But the actual space in that build-
ing is 20,500 square feet of net space. The comparable space in the
alternate or prefabricated structures is 20,800 net square feet, so we
are able functionally to do at least as good a job as we could with
the other building. :

I think the committee might like to see how the tour volume fluctu-
ates by months. A high-quality tour business depends upon precisely
trained escorts who cannot easily be dropped or hired depending on
sudden fluctuations in volume. Tourists, however, accept Florida’s
welcome mat on a seasonal basis. July and August are peak months.
As soon as Labor Day arrives, the bottom drops out temporarily.
Then it builds in December, drops back a little in January, and then
builds up steadily until Easter. It will drop drastically just after
Easter and then rebuild rapidly as soon as the children are out of
school and the families visit Florida. We have quite a seasonal
operation here.

These people come from all over the United States and the world.
We have no practicable way to identify the origin of everyone who
comesin. We obtain statistics by analyzing the voluntary registration
book. One-third of all the people who take the tour make it a point to
register. That’s rather interesting, because most of them don’t register
before they tour. They could. They make the tour first and, before
returning to their cars, voluntarily go into the Exhibits Building, evi-
dently to put into focus what they have seen here. There we have a
guest book available, and about one-third sign it on their own initiative.

This sample shows us (fig. G-6) that in the past 7 months, ap-
proximately 31 percent are coming from the State of Florida, com-
pared to 25 percent from the Midwest and 15 percent from the Mid-
Atlantic States. It would be expected that Florida would be the best
represented, particularly in the initial phase when our families have
not previously had the opportunity to see where their fathers work.

Florida tourist statistics show that, as far as visitor volume is con-
cerned, the largest number of out-of-State tourists come from New
York; the second largest is Illinois. But, they come from every State.

Mr. WaccoNNER. They may not be tourists; just be people wising
up, looking for a better place to live. :

Mr. SieperT. We are ﬁappy to have them come, in view of the present
\gea(fher up North. They are what you might call welcome snow-

irds. :

Mr. WinN. It may be because people from the Midwest are well
aware of the space program, too. e

Mr. Siepert. We hope so. I also have the actual numbers from each
State. It impresses us that so many come from places quite far away,
particularly the representation from Texas and California is surpris-
ing. Perhaps the fact that the aerospace industry is heavily located
there means they come to visit old friends who now work in launch
services at the cape and Merritt Island, and so they come to see for
themselves. We have also had many visitors from over 50 nations.
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KENNEDY SPACE CENTER

NASA TOURS
VISITORS BY GEOGRAPHICAL ORIGIN

PERCENT
40 -
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25 4

20

FLORIDA MID WEST MID SOUTH SOUTH NORTH WEST SOUTH MOUNT
ATLANTIC ~ CENTRAL EAST WEST STATES

VISITORS 23,780 18,878 11,640 7,033 5,513 3,444 3,434 1772 408
“ PERCENT 313 24.9 183 9.3 73 4.5 45 “2.3 6

BASED UPON VOLUNTARY GUEST BOOK REGISTRAT ION
(APPROXIMATEL Y ONE- THIRD OF TOTAL ATTENDEES)

AS OF FEBRUARY, 1967

FIreure G-6

The comments that we have received are frankly loaded with praise.
The appreciation of people who now have a chance to see launch sites
in operation, where history is in the making each week—it just over-
whelms them. Quite frankly, instead of sampling so much favorable
comments, we try to track down every complaint.

For example, our bathroom facilities are quite primitive at this out-
post site near U.S. 1. Our drinking water is bottled; and our buses
are noisy, because they are well-worn Greyhound-type buses which
were acquired on short notice. There are occasional complaints about
these creature comforts, and these can be corrected with the new facil-
ities. However, on the substance of the tour itself, it is very gratify-
ing to see the kind of grateful pilgrimage people make to come down
to see what this new space age is all about. '

Mr. WaceonNER. What do you charge for a tour? ‘

Mzr. Sieperr. The price for the tour 1s $2.50 for an adult, and we have
a youth rate of $1.25, and a child’s rate, below 12 years of age, of 50
cents. This is for a tour that lasts between 214 and 214 hours, and
covers, as I indicated, both the Apollo facilities on Merritt Island and
the Cape Kennedy launching sites. They go up ICBM row, see the
Air Force Space Museum’s collection of ballistic missiles, and stop off
at the sites of the first space flight of Explorer I and the Mercury-
Redstone manned launches. This is one of the reasons we want to
re-create and re-equip pad 56 as it was when Shepard flew from there.

Chairman Treacue. What about groups? Boy Scouts?

Mr. Siepert. We have developed a special educational lecture pro-
gram for Boy Scouts and other organized youth groups. They make
the tour at a special group rate of %1 per student. In addition, we use

76-265 0—67—pt. 2——T74
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our own civil service people and some LTV contractor staff to give
special space lectures in our auditorium to such school age groups.
By advance registration, these groups are beginning to make trips
from all over Florida and the nearby Southeastern States. Mr.
Gordon Harris, the public affairs officer, can probably tell us the maxi-
mum number of students we have had on one day.

Mr. Harris. About 550 in these groups.

Mr. Siepert. The special lecture lasts about 40 minutes and displays
various launch vehicle and spacecraft models, and explains their
development and the mechanics which govern their flight into space.
These lectures are well received. It is, however, as the contractor
points out to us, what would be called a loss leader, because this special
program idles vehicle equipment and bus escorts while the lecture is
presented. But we feel these special arrangements for student age
groups are something we ought to do, and do well.

Mr. WaceonNER. In consolidating the support services, one of the
roposals was for reducing the number of contracts from seven to
our. You isolated two areas. One was transportation for tours,

you were going to detach yourself from this, and go to a separate
contractor.

If the Government is going to spend this money and going to charge
a reasonable fee for the tours, we are not going to provide the facilities
and give somebody a contract to get fat, also ?

Mr. Stepert. Our present tour experience gives us a good base for
gaging what kind of money a concessionaire will make.

Mr. WaceoNNER. You are going to monitor the control and not let
him charge what he likes?

Mr. Siepert. We control or approve his fee scales, the tour routes,
the accuracy of the tour commentaries, and the prices of any products,
services, or souvenirs that we approve for sale. We feel this is essen-
tial in order that NASA can indeed retain responsibility for the char-
acter and quality of the tours.

Mr. Parkrr. But the contractor will have to furnish the buses,
where the Government is now going in.

Mr. Siepert. This is a significant capital investment. The buses to
do this job may run into several millions of dollars. That’s why we
had the General Services Administration initially lease buses on a
short-term contract. ‘No operator could take the risk to buy buses for
an uncertain and short-term operation.

Mr. WageoNNER. The attitude prevalent is that it is the taxpayer’s
dollars; they should be able to see your installation for nothing?

Mr. StepErT. Some people feel this way. We do not really believe
that it is national policy, with respect to free admittance to national
parks and other historical places.

Mr. WaceoNNER. There isnow. It’sin the law.

Mzr. PerroNE. In the tours we have arranged you can drive your
own car.

Mr. WageonnEr. We are rid of that policy. We have a set fee estab-
lished by Congress for national parks in those areas now.

Mr. SieperT. But there is a fee?

Mr. WaccoNNER. Right. Two years old.
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Mr. Steperr. We have straddled this point for those folks who be-
lieve they should not spend money to see such a tour. -Every Sunday
these facilities are open and you may drive through in your own car
without charge. You may not stop, because we can’t control the oper-
ation that We%l. Visitors are given some explanatory literature, drive
around, and get an idea of the general layout.

Mr. Winn. What do you give to them?

Mr. Siepert. To take away?

Mr. WinN. Yes. What do they take home as a souvenir?

Mr. SieperT. They receivea very brief pamphlet at the gate. From
our standpoint, this is quite inadequate, and will be improved once a
new concessionaire contractor is operating on a sound economic basis.

hM;'. Winn. Do these educational groups receive anything besides
that?

Mr. Steperr. Mr. Harris, the Director of Public Affairs? Do they
give them anything there?

Mr. Harris. Just the same, again,

Mr. Winn. I think, this is my personal opinion, that if you are
going to specialize in education groups you should give them some-
ghin to take home that is of educational benefit, and not a picture or

ure.

Mr. Siepert. One suggestion which I might mention, is one of the
many ideas that died. We considered this about a year and a half
ago. It wassuggested that we give these youngsters a paper cutout for
assembly into a Saturn V rocket. It was a beautiful cutout. ‘When
we put 1t out for experimentation in certain classrooms, we found it
was too frustrating to complete its assembly.

Mr. Winn. That’s a gimmick. T’m talking about something edu-
cational.

Mr. Stepert. That’s the conclusion we reached. It was a gimmick.

Mr. WaceonNER. Iam talking about something that they could study
in their classes. This is a gimmick. .

Mr. Harris. We have developed it for the schools.

Mr. WacGoNNER. Isee.

Mr. Harris. We have material for the schools to use and special
material designed to meet the needs of advanced educational activities.

Mr. SieperT. There are extensive educational kits, but your sugges-
tion is a good one. Why don’t we produce a specific piece of material
for certain age groups ? :

Mr. WinwN. You will have to do it with certain age groups. What
are your age groups on the tour? What are their ages?

Mr. Harris. We take them from babies up. As far as the school is
concerned, we start with kindergarten and run on up. :

Mr. Steperr. Would you have any judgment as to what proportion
of KIOMII-%SterS, Mr. Harris?

r. Harris. No, I do not have the figures. Most of them fall in the
group from the seventh grade to the 12th grade. : :

Mr. Sizpert. Well, that is the picture, and we believe that after this
concessionaire competition, we will have a good, sound contract; any
doubts as to whether we can control what the contractor does have
been resolved in this particular experience. '
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Mr. WaceoNNER. You are not going to let the contractor have the
souvenir concession ?

Mr. Siepert, Everything he sells must be approved by us. At the
present time, the average revenue per participant is $2.57 per person,
including tour costs.

Mr. Winn. Haven’t I seen in the papers somewhere that some of
these vendors have set up on the highway, with merchandise, selling
souvenirs outside ? ‘

Mr. Sieperr. There are none, let us say, hawking goods directly
outside the gate. None of that area has been commercially built up,
but all of the community drugstores and motels have various kinds of
souvenirs about the spaceport.

Chairman Traeue. What comments do you hear about the cost of
the tours by people who go through them ?

Mr. StePERT. You can hardly pick out that type of complaint in the
noise of it.  There are a very few folks who complain on whether the
tour was worth the cost ; or the other question ariges: “I shouldn’t have
to pay to see what I, as a taxpayer, have already invested in.” You
might get that complaint, but TWA tells us this frequency is less than
one out of every thousand visitors.

Mr. Chairman, one of the complaints we have heard more frequently
than others is that they do not feel that they should pay for the use of
a toilet. We had authorized the contractor to put in coin-operated
facilities, but both we and the contractor now agree that the revenue
does not pay for the upkeep of the restrooms. We are eliminating
the complaints by closing the coin boxes.

Mr. Parger. That has been done.

Mr. SereerT. And so, the toilet facilities in the new project will not
be on a pay basis.

Mr. WaeeonNER. Don’t let the initial proceeding for your trans-
portation and concession contracts, and so forth, be so long that you
can’t adjust them as the program builds, develops, and improves.

Mr. SieperT. We have developed, in our procurement plan, which
is now in Washington for review and approval, a priority on the uses
of any revenue which the concessionaire collects. :

The priorities on revenue use would be as follows: First, out-of-
pocket direct costs; second, when revenues exceed direct expenses, a
preagreed minimum fee; third, expenditures to improve the quality of
the tours and services to the visitors; fourth, a reduction, whenever
possible, in the tour fees charged the public.

And fifth, contractual provisions to transfer any surplus to mis-
cellaneous receipts to the Treasury.

We do not feel that the public’s opportunity to see the national
spaceport should be set up as a money-raising venture for the Federal
Government. Nor should the operating costs of such tours be sub-
sidized by continuing appropriations, when reasonable fees can make
this function self-sustaining. We will make certain that there are
definite limitations on the profit the concessionaire may make, but do
bfe%lieve that if he does a good job, he is entitled to a fair return for his
efforts. :

Mr. Winn. For the length of time, particularly on buses and guides,
you have to sign a pretty good contract for the buses.
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Mr. Sieperr. This is an important consideration. The contract
will be set up for a 5-year-minimum term, renewable or extendable
annually up to a total period of 10 years, so he is assured time for
reasonable amortization of his vehicle equipment.

Chairman TracUE. I get the impression you people are fairly well
satisfied with your construction plan and everything.

Mr. Siepert. Yes, we are. 1t was our judgment that it would be in-
advisable to request the additional funding for permanent visitor in-
formation center at this time, because it was considerably more money
than we think is necessary at this time in order to 1properly handle
public visitors in the next few years. This plan will give us the ex-
perience on which we should be able to come forward at the proper time
with any necessary refinements or changes which should be included in
permanent visitor information center.

Mr. Winn. Maybe I missed it. I think you gave the square footage
of the temporary building.

Mr. SieperT. 20,800 square feet.

Mr. Wixn. Each building?

Mr. SieperT. No, Thisisthe total usable space.

Mr. Winn. Total, 20,800%

Mr. SieperT. That’s right.

Mr. Winn. How much money did you say ¢

Mr. Siepert. The building itself? The building is $243,000.

Chairman Trague. Dr. Debus, is there any kind of proposal for a
memorial for astronauts? I sure wish you people Woulc{) do something
about a museum down here, as a memorial.

Dr. Desus. Well, some proposals already have been offered on behalf
of the astronauts’ families. I think Mr. Webb at the present time does
not want to press any particular approach—Ilet it rest several months—
and whatever the memorial is going to be, whether it might be in
Houston, here, or any other place, he wishes the families to have a
say in that. And so, NASA is collecting any ideas, presently looking
. forward to a time for decision. S

Chairman Tracue. My guess is, unless Congress does something,
we won’t do anything. I haven’t heard anything that appeals to me
as much as a museum down here, that you can add to as the years go
by, in line with the history which is made through our progress in space.

Thank you very much, Kurt, and all you good people.

Hearing adjonrned at 1 :45 p.m. ;



CONTRACTOR BRIEFINGS FOR CONGRESSMAN OLIN E.
TEAGUE, CHAIRMAN, AND THE HOUSE SUBCOMMIT-
TEE ON MANNED SPACE FLIGHT

Joun F. Kennevy Space CeNTER, FEBRUARY 25, 1967

INTRODUCTION

A series of presentations were made to Mr, Teague and other members of the
Subcommittee on the morning of February 25. These presentations were made
during visits to some of the work areas in the Vehicle Assembly Building at
Launch Complex 39. Dr. Kurt H. Debus, the Center Director, and other mem-
bers of his staff accompanied Mr. Teague on these visits, Attached is a short
summary of each presentation with appropriate charts and photographs. The
following presentations were made:

Douglas Aircraft Company: Mr. K. J. Young, Deputy Senior Director of
Florida Test Center. -

Bendix : Mr. F. W. Vaughn, General Manager, Launch Support Division.

TWA : Mr. R. W. Wilson, Staff Vice President and KSC Project Manager.

RCA: Mr. Edward Sears, Project Manager of KSC Communications
Project.

Each presentation was followed by a question and answer period. Subjects
discussed during these periods included :

a. Manpower including source, attrition, training, morale and capabilities.
b. Amount of subcontract work and the relationship to small businesses.
¢. Interfaces with government personnel and with other contractors.

d. Relationship of KSC contractor element with their parent corporation.
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BRIEFING FOR CONGRESSMAN OLIN E. TEAGUE, CHAIR-
MAN, AND THE HOUSE SUBCOMMITTEE ON MANNED
SPACE FLIGHT

JouN F. KENNEDY SPACE CENTER, FEBRUARY 25, 1967

By K. J. Youne, DEpuTYy SENIOR DIRECTOR OF FLORIDA TEST CENTER,
Doucras A1rcrarr Co.

Douglas mission at the Kennedy Space Center is checkout and launch of the
SIVB stage on the Saturn Uprated IB and Saturn V vehicles. This is accom-
plished in conjunction with NASA and the industry team illustrated on the chart.

Checkout and launch at the Kennedy Space Center on a typical stage is accom-
plished in three phases: (1) a short period in the low bay position, (2) a rela-
tively long period in high bay on the mobile launcher, and (3) a final period of
activity at the launch pad. The stage is erected in low bay directly after arrival
from the Sacramento Test Center where the stage was static fired. In'this posi-
tion, receiving inspection and initial preparation for testing is performed. After
completion of low bay activity, stacking of the stages occurs in the high bay. SIV,
SIVB and IU are erected and subsystem testing of the individual stages begins.
Final modifications resulting from recent design or flight data are accomplished
during this period.

It is at this time in the high bay that the ‘various stages of the launch vehicle
and their respective GSE and softwave have their first opportunity to func-
tionally, physically, and procedurally interface. Integrated vehicle tests are
conducted to simulate prelaunch and flight sequences within the earth defined en-
vironmental and operational limits, At the launch pad, final installation: of ord-
nance devices occurs in conjunction with various propellant loading operations.
Flight readiness testing simulating mission sequence is again accomplished prior
to entering into launch countdowns to assure successful accomplishment has been
obtained of all previous preparations, arming and checkout operations.

This chart depicts actual headcount of Douglas personnel at the Kennedy
Space Center versus headcount projected against the 4D Contract Schedule.
Difference in levels has been heavily influenced by Saturn/Apollo schedule
changes. Staffing of personnel has been restricted to-usage requirements by
Douglas management direction to avoid personnel being added to the program
prior to need.

This chart indicates manufacturing personnel are being primarily hired with-
in the Kennedy Space Center area. Engineering, however, places emphasis on
obtaining personnel from other Douglas locations to assure prior technical
development and design familiarity before operational involvement. Experience
from Saturn I, Thor-Delta and other non-Douglas programs in the area is a
significant contribution to the SIVB team.
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BRIEFING FOR CONGRESSMAN OLIN E. TEAGUE, CHAIR-
MAN, AND THE HOUSE SUBCOMMITTEE ON MANNED
SPACE FLIGHT

Joun F. Ken~epy Space CeEntTer, FEBRUARY 25, 1967

By F. W. VavenN, GENERAL MANAGER, Launca Suprort Division,
THE Benpix Corp.

The Launch Support Division of The Bendix Corporation, under Contract
NAS10-1600, provides mission launch support services to all NASA programs
at the Kennedy Space Center. This division, in its third contract year, is pres-
ently staffed with over 2,000 engineering and technical personnel who are
widely dispersed at KSC due to the complex operations of various systems and
facilities of test, checkout, and launch. The key activities or functions under
Bendix’ responsibility are:

Technical Shops.—This department provides spacecraft and stage contractors
with technical support services by operation of the following major shops: Ma-
chine, Mechanical Repair, Electronic, Electrical, Paint, Pneumatic, Wire Cable,
and Heavy Equipment.

Fieure 1
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Propellant Systems Components Laboratory.—This department handles sam-
pling and analysis of propellants and gases, in-place field cleaning and com-
ponent cleaning of propellant system hardware, and non-destructive testing of
equipment and materials.

Propellant, Life Support and Ordnance.—The task. of transferring, storage,
and delivery of cryogenic and hypergolic fluids is an operation performed by
this department and also maintaining the integrity of the spacecraft gas and
propellant lines at the launch pad. This organization receives, stores, and
delivers ordnance items, and provides life support equipment for all KSC per-
sonnel requiring splash suits, self contained atmospheric protective ensembles
used in the presence of toxic fuels, and provides maintenance, testing, and refill-
ing of portable astronaut ventilators.

FIGURE 2
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FI6URE 3
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FIGURE 4
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Systems Safety Support—-This element insures safety of test operations at
KSC and assures compliance with Safety Directives by surveillance of activities
involving Satwrn IB and Saturn V vehicles, manned spacecraft, and propellant/
ordnance operations.

Industrial Operations.—This department provides site management of space-
craft checkout facilities, operates and maintains technical systems consisting
of access doors, bridge cranes/hoists, eryogenics and high pressure gas systems,
altitnude chambers, and furnishes miscellaneous mechanical/electrical support
in the Manned Spacecraft Operations, System Test, Hypergolic, Cryogenics,
Pyrotechnics Installation, and Flight Crew Training Buildings.

FI1GURE 6
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FIGURE 7
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Figure 8

High Pressure Gas Support.—This organization operates and maintains con-
verter compressor facilities at Compléxes 89, 37 and 34 for gaseous nitrogen, &
helium used- for purge, pressurization and. environmental. control of launch
facilities and vehicles.  Additionally, they maintain and operate portable com-
pressors, pressurized K-bottles and tube banks used throughout the Center,
and assure the integrity of numerous high pressure pneumatic systems.

Complen 39.—This department provides site management in the Saturn V
checkout and launch facilities, operates and maintains bridge cranes, hoists,
28V /400 cycle DC power, cathodic and lightning protection, air conditioning at
pad terminal connection rooms, hydraulic controls, compressed air, access doors
and. vehicle access platforms, firex and industrial water systems, foam genera-
tion equipment, flame deflectors, diesel pumps and generators. The facilities

76-265 0—67—pt. 2——7T75
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involved for these functions are the Vehicle Assembly Building, Launch Con-
trol Center, Mobile Service Structure, Complex 39, Pads A and B, Mobile Launch-
ers, Orowler Transporters, Water Pump Stations, and Mobile Refrigeration
Units.

The division also has Engineering Services, Reliability and Quality Assurance
personnel for system analysis and configuration control in the assigned areas.
Bendix provides logistic support of mission peculiar equipment spares for the
systems under its control.

F16URE 9
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BRIEFING FOR CONGRESSMAN OLIN E, TEAGUE, CHAIR-
MAN, AND THE HOUSE SUBCOMMITTEE ON MANNED
SPACE FLIGHT

Jonn F. Kenneoy Space CenTER, FEBRUARY 25, 1967

By R. W. WiLson, Starr Vice Presient axp KSC Proseor MaN-
AGER, TRANS WorLD A1rrines, Inc.

TRANS WORLD AIRLINES, INC.,
KENNEDY SPACE CENTER

MISSION HIGHLIGHTS

GENERAL MANAGEMENT

The Project Manager, a TWA. Vice President,. is responsible for total TWA
performance at Kennedy Space Center. He is supported locally by an Adminis-
trative Support Staff composed of Industrial Relations; Finance & Accounting ;
and Contract Administration.

Industrial Relations is responsible for the direction of the following : Labor
Relations, Employment, Personnel Services, Community Relations, Training and
Wage & Salary Administration.

Finance & Accounting is responsible for the direction of the following : Gen-
eral Accounting, Financial Planning and Control, Payroll, Business Systems and
Internal Audit. » ,

Contract Administiration is responsible for the administration of the prime
contract and for administering all TWA subcontracts and for TWA purchases.

OPERATIONS SUPPORT

This department is responsible for coordinating the efforts of launch-related
TWA personnel, assuring the advance identification of all launch support re-
quirements, the effective and timely response to such requirements and the
precise scheduling and reporting required for overall integration of TWA effort
into the launch operation.

Quality Assurance, safety and management engineering are also functions of
the department.

MAINTENANCE & OPERATIONS

The M & O Department maintains and operates all buildings, ground facilities,
facility equipment, utilities, mobile equipment (other than equipment maintained
by Technical Support contractors),:and provides other primary and secondary
launch support services related to centralized functions. Included are:

Mail, Postal & Courier service

Plant Engineering

Central Shops (Electrical, Plumbing, Carpenter, Welding, Sheetmetal, Machine,
Paint) ‘

Building Maintenance

Relocation and Modifications

Janitorial and Special Cleaning

Heavy Mobile Equipment Maintenance & Operations, (cranes, generators, trac-
torg, ete.)
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Ficure 1.—TWA Heavy Equipment area showing a portion of the 1,000 vehicles
used in various KSC Base Maintenance support mission.

Figure 2.—Interior of TWA’s Maintenance and Operations Building showing one
of the seven TWA shop areas:
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Roads, Grounds and Land Maintenance

Sanitation and Pest Control

Canals and Waterway Maintenance

Mechanical Utilities (Air Conditioning, Heat Plants, Water & Sewage Systems)
Electrical Power Distribution ’

FIRE PROTECTION

Fire Protection Services include launch facility and systems inspection, fire
prevention programs, rescue - (including astronaut and missile recovery) and
hazard monitoring functions. In addition to normal structural application these
services and functions-are incorporated into launch operations procedures and
are an integral part of fueling and fuel transfer operations, liquid oxygen and
other hazardous material handling operations and all general launch and test
activities where fire potential exists.

SUPPLY OPERATIONS

TWA provides and operates the centralized supply function which supports
NASA and all contractors at KSC. Included is material handling (receipt, stor-
age and delivery), warehousing operations, transportation, cataloging, material
management and logistics planning for all Government furnished materials used
at KSC.

SECURITY

TWA provides launch area security and launch operations traffic control to-
gether with all other security and police functions at the Kennedy Space Center.
This includes safeguarding of classified information, badging, area control,
traffic control, plant protection, guide and escort service and contraband control.

F1eure 3.—A portion of the fire and rescue equipment used at KSC. This mission
is subcontracted by TWA to The Wackenhut Corporation.
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FI1GUrRE 4.—One of the more than 10,365 examinations performed annually by
the TWA operated KSC Occupational Health Facility.

OCCUPATIONAL HEALTH PROGRAM

The Occupational Health Program is geared to provide a wide spectrum of
speeial physical examinations, laboratory tests and medical treatment of con-
tractor and Government personnel involved in launch activities, e.g., propellant
and fuel handlers, altitude chamber workers, solderers and welders, aircraft
flight crews, ete. In addition, the Environmental Health Engineering Section
performs field surveys and laboratory evaluations of KSC operational health
hazards such as exposures to toxic solvents and proprietary chemicals, noise,
radiation, oxygen deficient atmospheres, explosive mixtures and the spacecraft
drinking water systems.

NASA Tours

TWA in behalf of NASA operates guided daily bus tours of the Kennedy Space
Center facilities and the Cape Kennedy launch areas. An average of 1500
people per day representing a-majority of our states are taking the tour. Public
reaction has been overwhelmingly favorable with the volume of participation
forecast to increase sharply as information on the tours availability spreads.

In addition, TWA maintains space exhibits, models and graphic displays and
provides supporting food, restroom and appropriate -souvenir and sundry
services.

The objective of the KSC Tours is to familiarize the public with the achieve-
ments and goals of their National Space Program. Since July 1967, over 200,000
individuals have toured the Kennedy Space Center.



BRIEFING FOR CONGRESSMAN OLIN E. TEAGUE,
CHAIRMAN, AND THE HOUSE SUBCOMMITTEE ON
MANNED SPACE FLIGHT )

Joux F. Kexxeoy Space CenTeR, FEBrRUARY 25, 1967

By Epwarp Sears, Prosecr Manager oF KSC CoMMUNICATIONS
Prosect, RCA ;

SUMMARY OF BRIEFING

Presented to: Manned Space Flight Sub-Committee of the Committee on Aero-
nautical and Space Science. .

Place : Communications -Control Room, Launch Control Center, John F. Kennedy
Space Center.

Mr. Sears explained that RCA’s responsibilities as a Mission Support Con-
tractor at KSC under Contract NAS10-1052 include operation and maintenance,
planning, and engineering assistance to the design agency for ground communi-
cations systems at KSC and at NASA operated facilities at Cape Kennedy.
The RCA Project at KSC is a member of the Field Projects branch of the
RCA Government Services Division. In reference to the NASA KSC organiza-
tion, the Project is responsible to the Director of Technical Support for contract
performance. The Project was formed in January 1964 and now has a strength
of approximately 500 personnel.

The Project is responsible for those communications systems used in direct
support of tests and launches and indirect support systems. Direct support
systems include Operational Intercommunication Systems (OIS) used to co-
ordinate critical operations and Operational Television (OTV) used to monitor
hazardous operations. The direct support systems are identified in the Apollo
Ground Support Equipment Criticality list as Category II systems. This means
that a failure in these systems could result in damage to the space vehicle
and/or launch complex, or rescheduling of the test or launch date. Indirect-
support systems are administrative intercommunications, public address and
paging, and mobile radio, to name a few. Due to the vastness of KSC, the
systems are quite far flung.

It was stressed by Mr. Sears that, due to the division of work among con-
tractors at KSC, coordination of efforts is of the utmost importance. Since
no one contractor can perform independent of the others, responsiveness and
cooperation form the key to successful attainment of the objectives. To gain
the needed coordination, all test and launch support is identified and programed
in advance so that all contractors know excatly what they are to provide.

For each test and launch, the RCA Project reviews all communications sup-
port requirements submitted by user activities and determines whether existing
resources are capable of providing the support. For those cases where resources
are not adequate, coordination with user activity is accomplished: to develop
alternate methods of support or the requirements are submitted to the design
agency, who provides for the needed modification or expansion of facilities.
Following review of support requirements, the Project submits documentation
through channels to the Test Support Management Office of the Technical Sup-
port Directorate committing the necessary resources and thereby assuring ade-
quate provision of support.

Prior to the test or launch, the Project establishes the proper system con-
figurations (in accordance with the support commitments described in previous
paragraph) and validates the system to ensure operating parameters are met.
Once validated, the systems are protected to ensure that no action is taken
that could interrupt operation of communications needed for critical operations.
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During test and launch operations, Project personnel man stations to assist
user activities in operation of communications and to effect immediate correc-
tive action in the event of trouble. To provide maximum support to the Test
Conductor, single point communications control is-exercised. The Communica-
tions Control point keeps the Test Conductor advised on the status of communi-
cations and coordinates to provide rapid response to new or changed support
requirements.
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ATTACHMENTS TO' SUMMARY OF BRIEFING

RCA' RESPONSIBILITIES

'UNDER -CONTRACT NAS10-1052

. OPERATE AND MAINTAIN GROUND COMMUNICATIONS AT KSC AND
NASA OPERATED FACILITIES AT CAPE KENNEDY,

. PERFORM COMMUNICATION PLANNING TQ ASSURE DEVELOPMENT
OF AN OVERALL INTEGRATED COMMUNICATIONS SYSTEM THAT
MEETS KSC'S PRESENT AND FUTURE NEEDS. '

. PROVIDE ENGINEERING SERVICES FOR THE MINOR INSTALLATIONS,
REARRANGEMENTS, AND MODIFICATIONS OF COMMUNICATIONS
EQUIPMENT NECESSARY TO MEET TEST AND LAUNCH SUPPORT
REQUIREMENTS, :

RCA Responsibilities under Contract NASIO——1052

Director
John F, Kennedy
Space Center

Director Director Director Director
of of of of
Launch Design Technical Installation
Operations Engineering Support Support
1 1
Director Director
Information Support
Systems : Operations
¢
)
RCA KSC
Communications
Project
Operations
Control
| 1
Systems Systems
Operation Support
1
] ] ] ]
Area 1 Area 2 Area 3 Area 4
LC 34/37 Ind. Area CDSC LC 39

Relationship of RCA KSC Communications Project to NASA KS8C Organization
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TYPES OF COMMUNICATION SYSTEMS USED AT KSC

DIRECT MISSION SUPPORT INDIRECT .MISSION SUPPORT
OPERATIONAL INTERCOMMUNICATIONS SYSTEM(OIS) ADMINISTRATIVE TELEPHONE
OPERATIONAL TELEVISION (OTV) ADMINISTRATIVE INTERCOM
POINT-TO-POINT TELEPHONE MOBILE RADIO
CABLE PLANT AND ASSOCIATED EQUIPMENT PUBLIC ADDRESS(PA)AND PAGING
OFF-SITE INTERFACES . TELETYPE
TEST AND SWITCHING CENTER FACSIMILE
COMMUNICATIONS CONTROL RECORDING

BROADCAST VAN

NEWS CENTER

TELEVISION FOR SECURITY AND VISITOR

INFORMATION CENTER

Types of KSC Communications Systems

TYPICAL USES OF DIRECT
SUPPORT COMMUNICATION SYSTEMS

oIs oV
COMMUNICATIONS DURING: MONITOR TANKING OPERATIONS
. UNLOADING OF NEWLY ARRIVED VEHICLE MONITOR ENGINE START
AND HARDWARE
MONITOR CRITICAL CLEARANCES DURING
STACKING IN VAB LAUNCH
. CHECKOUT OPERATIONS IN VAB MONITOR PAD PERIMETER FOR SAFETY
AND SECURITY

+ TRANSFER TO PAD
MONITOR HYPERGOLIC AND CRYOGENIC

CHECKOUT AT PAD STORAGE AREAS
« COUNTDOWN, LAUNCH AND POST LAUNCH RECORD SIGNIFICANT EVENTS FOR
OPERATIONS ANALYSIS AND TRAINING PURPOSES
SCAPE SUIT OPERATIONS PROVIDE LIVE PICTURES FOR RELEASE
TO NEWS MEDIA

Typical uses of KSC Communications Systems

COORDINATION OF OPERATIONS

. CONTRACTORS WORK IN INTEGRATED SUPPORT TEAMS,

. RESPONSIVENESS AND COOPERATION IS KSC MOTTO.

. TEST AND LAUNCH SUPPORT REQUIREMENTS ARE IDENTIFIED AND PROGRAMMED
IN ADVANCE OF NEED SO THAT EACH CONTRACTOR KNOWS WHAT IS EXPECTED OF
HIM,

. MAJOR TEST AND LAUNCHES ARE SIMULATED FIRST TO CHECKOUT EQUIPMENT,
AS WELL AS ENSURING THAT SUPPORT PROGRAMMED IS ADEQUATE.

Coordination of Operation
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SEQUENCE OF EVENTS

FOR LAUNCH SUPPORT
REVIEW COMMUNICATIONS REQUIREMENTS AND SUBMIT INPUTS TO KSC SUPPORT
DIRECTIVE.

CONFIGURE COMMUNICATION SYSTEMS IN ACCORD WITH PUBLLSHED SUPPORT
DIRECTIVE,

VALIDATE SYSTEMS TO ENSURE SATISFACTORY OPERATION,

PROTECT SYSTEMS UNTIL SUPPORT IS COMPLETED TO ENSURE CRITICAL CIRCUITS
ARE NOT DISTURBED,

PROVIDE ASSISTANCE TO USER ACTIVITIES IN PROPER USE OF SYSTEMS.
TAKE IMMEDIATE CORRECTIVE ACTION SHOULD A MALFUNCTION OCCUR.

BE PREPARED TO MEET ADDITIONAL SUPPORT REQUIREMENTS AS REQUESTED BY TEST
CONDUCTOR,

Sequence of Events for Test and Launch Support



PRESENTATION TO THE CONGRESSIONAL SUBCOMMIT-
TEE ON MANNED SPACE FLIGHT BY THE JOHN F.
KENNEDY SPACE CENTER, NASA, FEBRUARY 24, 1967

INDEX TO COMPILED INFORMATION IN REPLY TO INQUIRIES

I. Programs and Projects:

(a) Fiscal:

(1) 1968 budget allocation by major programs with consistent
comparable budget for fiscal years 1965, 1966, and 1967,
including current total cost to completion estimates for
each major program.

(2) Analysis of fiscal year 1967-68 budget realinement by pro-
grams.

(8) Actual versus planned expenditure by programs for fiscal
years 1965, 1966, and 1967 (to date).

(4) Budget requested by Center. for fiscal year 1968, amount
reduced and final budget.

(5) “No-year” funds carryover by programs for fiscal years
1964, 1965, and 1966.

(6) List of research and development contracts in order of
dollar value currently in force.

(7) List of construction contracts with estimated completion
date and total costs.

(b) Procurement for research and development :

(1) Number of procurement plans submitted to Center director
(less than $5 million).

(2) Number submitted to NASA Headquarters (more than $5
million).

(3) Exceptions to (1) and (2) above.

(c) Contracts (calendar year 1966) :

(1) Number of competitive participants in each R. & D. negoti-
ated contract.

(2) Fixed price contracts converted to CPIF.

(8) Contracts scheduled to be converted to CPIF.

(4) Contracts to a review board to determine final fee.

(5) Contracts renegotiated.

(6) Organization identification of contract approval authority
(organization level and type of authority).

(7) Percentage of contracts to small businesses.

(d) Facilities:

(1) Status of facility planning, design and construction for
fiscal years 1965, 1966, 1967, and 1968.

(2) Listing of cost-plus-fixed-fee contracts entered into for
facility management, services and construction.

(3) Estimated future construction fund requirements for facili-
ties and general description of probable work.

II. Management:

(a) Changes in organization chart from 1966 with identification of
mission relationship of each major subarea.

(b) Number and cost of contracts administered by other Government
agencies identified in 0-$100,000, $100,000-$500,000, and over
$500,000 contract value groupings.

(c) Percent of overtime of total time on individual projects or pro-

‘ grams over $50,000.

(d) Average annual cost of each direct Center employee, with com-
parison to previous year.

(e) Listing of each support contract pertaining to KSC.
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BUDGET SUMMARY, FiscaL YEars 1965-68

ReQuEsT I(a)(1).—1968 budget allocations by maejor Manned Space Flight
programs with eonsistent comparable budgets for fiscal years 1965-67

[In thousands of dollars) ‘
‘ 1965 ‘ 1966 | 1967 1968

Research and development: Manned
Spaceflight.. oo ocoooanacioo 56, 110 128, 859 224,050 232,200
B SN Y) ) A R 55, 610 128,109 298,450 228, 500
(1) Baturn Xoo o oCiiniienimm e 5,130 0 0 0
(2) Uprated Saturn I.ooooooooooovnuan 6, 625 25,786 36, 800 26, 300
(3) SaturnV 012,018 28, 386 83, 800 88,800

(4) Launch operations and instrumen-
tation. oo oLl 29,917 65, 573 92, 600 100, 700
(5) Space operations...... v 7,256 9, 000 10, 200
(6) Supporting developmen 1,920 1,109 1,260 2, 500
II. Apollo Agplications ....................... 0 250 250 3,300
III, Advanced missions. . .eooooooocnceoiooo 500 500 350 400
Construction of facilities: Manned Spaceflight__ 85,004 6,030 34,021 22, 695
Administrative operations. - 52,416 81,952 92, 658 99, 675
I. Personnel costs. ... 21, 462 20, 848 33,679 | 35,476
II. Operation of installation 30, 954 52,104 59,079 64, 009
Total. - o el 193, 570 l 216, 841 350,729 354,370

t Funded by MSC.
ANALYSIS OF FiscaL YEAR 1967-68 BUDGET REALINEMENT BY PROGRAM

REQUEST 1(a) (2) —Analysis of fiscal years 196768 budget realinement
by programs

In both fiscal year 1966 and fiscal year 1967 the Apollo Applications activity
was authorized as part of the Apollo program. In fiscal year 1967 funds were
budgeted for Apollo Applications project definition. This activity has been
combined into the Apollo Applications program. :

AcCTUAL VERSUS PLANNED MANNED SPACE FLIGHT OBLIGATIONS (R. & D. AND
* ADMINISTRATIVE OPERATIONS),; F18CAL YEARS 196567

REQUEST I(a) (8).—Actual versus planned. cwpenditure by programs for fiscal
years 1965-67 (to date)

{In thousands of dollars]
1965 1966 1967
. Actual
Planned | Actual | Planned | Actual | Planned (lt)hrough
ec. 31,
1

Research and development: Manned
spaceflight. ... _____ .. _____..... 56, 110 56,798 | 121,100 | 128,859 | 224,050 116,474
T APOUO. ool 55, 610 56,320 [ 120,509 | 128,109 | 223,450 116, 474
(1) Saturn I_ . oot 5,130 5,130 300 0 0 0
(2) Uprated Saturn I. - 6,625 6,625 25, 700 25, 786 36, 800 24,431
3) Saturn Voo 12,018 12,018 32, 620 28, 386 83, 800 46, 055

(4) Launch operations and in-
strumentation._. ... ... 29,917 30, 636 52,080 65, 573 92, 600 41,774
(5) Space operations. . ..ol | ooioooon (1) 9, 000 f 9, 000 , 920

(6) Supporting development 1,920 1,920 809 1,100 {1,250

II. Apollo Applications.. 0 0 0 250 250 0
III. Advanced missions. . 500 469 600 500 350 0
Administrative operations_ . _._..... 52,416 52, 416 79,723 81,952 92,658 50, 390
I. Personnel costs .- ._o_..o__.._... Lol 21,462 21,462 30,476 29, 848 33,.679.| -.. 16,995
II. Operation of installation. __......_._. 30, 954 30,954 49, 247 52,104 59, 079 34,395
Total oo iiia s 108,526 | 109,214 | 200,832 | 210,811 |- 316,708 | 166,864

1 Funded hy MSC.
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StaTUs OF MANNED SPACE FLIGHT FISCAL YEAR 1968 Bubpcer, R. & D.

Request I(e) (4) —Budget requested by Center for fiscal year 1968, amount
reduced and final budget

[In thousands of dollars]
Requested Amount Final
reduced

Research and development: Manned spaceflight... _......____. 246, 800 ~14, 600 232, 200
1. Apollo. 242, 500 —14,000 228, 500
(l; Uprated Saturn X ... (26, 300) 0 (26, 300)

(2) SaturnV, (93, 800) 5—5, 000) (88, 800)

3) Launch operations and instrumentation......___.__. (108, 700) —8, 000) (100, 700)

4) Space operations. - (1, 200; -1, 000) (10, 200)

5) Supporting development. ... . .. ... _______ (2, 500, 0 2, 500)

II. Apollo applications. . - 3,300 0 , 300
III. Advanced missions. . 1, 000 -600 400
Administrative operations. . 135, 612 —36, 037 99, 575
I, Personnel costs. - a— 36, 150 —674 35, 476
II. Operation of installation. . e 99, 462 ~-35,363 099
Total. - 382,412 |. —50, 637 331, 775

STATUS OF FISCAL YEAR 1968 MANNED SPACE FLigHT C. OF

F. BUDGET A8 OF

JAN, 1, 1967
[In thousands of dollars)
KS8C Amount Final
Project title budget reduced budget
request

........... 53,002 ~30,497 22, 595

Launch complex 39. .. - 20, 000 —3,340 16, 660
Maintenance staging and heavy equipment building.._. ... 1,865 —1,865 0
Propellant servicing area - 5 2,875 -2,875 0
tility installations . 6,305 —6,185 210
Addition to plant maintenance facility. 1, 500 -1, 500 0
Launch equipment shop ad@itions. .o wo oo oo coeeas ~922 0
Launch comglex 39 operational spares building. 500 =500 0
Addition to base operations building 3,391 -3, 301 1]
Launch complex 39 support building. 381 2381 0
Alteration and rehabilitation of launch complex 34/37. .. . ....... 14, 585 —8,860 5,725
Gaseous helium storage and loading station_ ... ___._ . ____. 678 —678 0

FUNDS CARRYOVER, FISCAL YEARS 196466

REQUEST 1(a) (B).—No-year funds carryover by programs for fiscal yeqrs 1964—66

[In thousands of dollars)

1964 1965 ‘ 1966
Available| Catry- |Available] Carry- |Available| Carry-
aﬁpro- over appro- over appro- over
priations priations priations
Research and development. ... 55,058 ‘ 30 | 56,708 I 115 ' 128,850 2,789
L ADOUO. oo 54, 646 | 30| 56,320 14| 128100 2,539
(lg Saturn I ... ... _____ 7,843 0 5,130 2 0 0
(2) Uprated Saturn I. 6,002 1 6, 625 21 25,786 1,114
(3) Saturn Voo oo _ 9,788 0 12,018 1 28, 386 61
(4) Launch operation and in-
strumentation........_..._ 27,992 17 30, 636 90 65, 573 1,270
(5; Space operations. ... - ! O] O] 0] 7,255 68
(6). Supporting development. . 2,121 12 1,920 0 1,109 26
II. Apollo Applications. - 250 0
III. Advanced missions. 0 469 1 500 250

U Funded by MSC.
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CURRENT R. & D. CONTRACTS
REQUEST I(@) (8). List of R. & D. coniracts in order of dollar value currently

in force
Contractor Description Amount
Boeing Co. oo ccaamene Saturn V S-IC Stage support. ... cooocooocaaono. $58, 277, 263
Chrysler COrpaneemomm o iiaiaaaaas Oxée!;ationls and maintenance support, Uprated 45, 648, 318
General Electric Co. ... ..o..._._____ Apollo integration reliabllity and checkout...... 39,779, 597
Bendix C Launch operations support ... coceuococicaas 27,486,130
IBM Launch support sources for Apollo-Saturn 22,127, 000
Bechtel Corp..oo oo Specialized launch complex support. 15,207, 166
Federal Electnc Co. Instrumentation repair and calibration.. 10, 550, 125
Radio Corp. of Amer: NASA communi support , 524,
DOW COrmmcemeeee Facility planning support._.........._.. 5,779,078
North American Aviat: Launch support services for Apollo-| 3, 620, 037
program.
Beech Aireraft Corp....._ ... ... Ctg ogenics 787,071
Douglas Aireraft. ... o aturn S-IVB Stage launch SUPPOrt. o coceceeee 644 726
Wyle Laboratories, Inc_ . ... Reliability testing of Saturn ground support 274 435
equipment comi]})onen S.
Hayes Intemational [070) ¢ ¢ J Development of high pressure pneumatic piping - 266, 662
The Boeing Corp..--ocooooooeeaeooo LH? loadin% stem test: gram ................ 257, 295
Martin Marletta Corp Denver.. Study on 8 E, pt. II, phase IT...____....._. 228, 641
Beech Aireraft Corp.-....-.-.,....» ...... Engineering servlces and studiés of cryogenic 225,743
systems and criteria.
IBM Corp. Federal Systems....._....... Study concerning transmitting information by 165,183
optical electron.
International Harvester Co.._....... ... Design study of high—pressure low-flow-rate 159,717
ﬂexlble connector system
Lockheed Missile & Space Corp.......... Study concerning space checkout and launch 168, 047
equipment (scale).
Martin Marietta Corp., Denver.._...._.. Stugl deten]x:h;e detrimental effects solid pro- 111,796
pellant rocke
DO e Study of contamination sensors. . ............._. 96, 664
The Boeing Co. Study concerning electromagnetic compatibility 93, 680
. of launch vehicles.
Lockheed Aircraft Georgia Co..... Saturn V Q-ball cover removal system......-.... 87,844
TRW Space Technical Laboratories. Study neutrahzation :rtﬁppression technique 82,363
toxic and thermal haz: .
Air Products & Chemicals_...._._..__._. Dgzilglu Astudy of a helium recovery system for 56, 568
Thiokol Chemical Corp Design study of flexible connector systems. ... 52,867
Martin Marietta Corp. ... ..... Gemini activation - s
Lockheed Missiles & Spaoe Corp Design study of high-pressure large«ﬂow-rate 29,900
flexible connector systems.

CURRENT CONSTRUCTION CONTRACTS

REQUEST I(a) (7).—List of construction contracts with estimated completion
date and total costs

Contractor Location Completion Amount
month, 1967

Collins Radio Co., design, manufacture, and | Dallas, Tex._._.._.._. October......_._.- $10, 951, 526
install closed-] loop radio lrec%uency carrier
operatlonal intercommunica on system for
0. & C. building and LC

Pacific Crz\m;1 & Rigging, install GFE over | Titusville, Fla.. - 14, 188, 000
value,

Akwa-Downey (‘onstruction Co., outfitting | Milwaukee, Wis..._._. 6, 592, 295
assembly bay No. 2 LC-3 VAB.

General D cs, Convair Divislon, opera- | Fort Worth, Tex_______ 2, 688, 318
tional TV system for LC-39.

Gulton Industries, data transmission system.| Albuquerque, N. Mex.| November_ ....._.. 2, 659, 000

Morrison-Knudsen Co., Inc., Perini Corp. | Stanton, Calif...._.__. June_ __._.__..____ 2 345 838

(joint venture), propellant systems com-
ponent laboratory complex.

Zero Manufacturing Co., furnish and install | Burbank, Calif...._._. March.....___._.. 2, 266, 926
interference shielded radio fr uency modu-
lar enclosures for LC-39 and

Gﬁrrll?‘ral Electric Co., wideband transmission | Lynchburg, Va_....... January........... 1,572,935
Heyl & Patterson, install flame deflectors..._. Pittsburgh, Pa..._.._. April . 1,464,945
Otis Elevator Co., elevators for towers A and | Atlanta, Ga........._. December......... 1 129 338

B, HB No. 2, VAB LC-39.
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REQUEST I(@)(7).—List of construction contracts with estimated completion
date and total costs—Continued

Contractor Location Completion Amount
month, 1967
Akwa-Downey Construction Co., flight crew Milwaukee, Wis_..____ $886, 882
traimng buﬂdin%tadditions ’
Kahn & Co., distribution panels and asso- | Withers Field, Conn .. 848, 709
clated hardware.
Camer Co., LM activation, O. & C. bulld- Gardena, Ga.._....__. 838,716
I-'I‘-E Circuit Breaker Co., LC-394, redun- | Winter Park, Fla._____ 525, 601
dantt pc;;wer phase II (lots 1 and 3) supply
contrac
Remler, communications equipment..________ San Francisco, Calif_ .| October._.________ 504, 000
Akwa-Downey Construction Co., addition to | Milwaukee, Wis_._____ August___________ 450, 610
central dispensary.
MivA Corp., redundant power modifications, | Titusville, Fla__.______ May. oo 443, 000
American Scientific Corp., operations inter- | Alexandria, Va.._._.__ March. .. _._______ 429, 049
communication system audio equipment. :
Smith & Sapp Construction Co., GN-2 air | Orlando, Fla..___..___|.____ do.....___.___. 404, 163
})ressme s&rstem and air conditionmg plat- :
orm 3 an LC-3
Houdaill&Duval-Wright Co ., crawlerway | Jacksonville, Fla______ May.oooo . 387, 000
surfacing, audlo-vl eo cables, and miscel-
laneous work, pad B -39,
Smith & Sapp Oonstruction Co., additions | Orlando, Fla_._____.__ February _.______. 364, 599
g.nd mod cations to air conditloning sys-
em,
Smith & Saf)p Construction Co., construction |___._ Aol [ 1 DO 295, 579
of utility installations.
kwa-Downey Construction Co., redundant | Milwaukee, Wis__.____ March. ........__. 189, 666
industual power for launch complexes 34
F%en% Rand Corp., LC-39 color TV system..| Salt Lake City, Utah. February. __.__.__ 181, 000
etection Service, Inc., standby water | Spokane, Wash.._.____ January_..__._____ 172,210
chilling units, redundant remote air i’%pplx
ang ];EIMC van parking LC-39, p: -
Fidelity Sound Inc., LC-39 paging system | Titusville, Fla__..___. 126,128
modifications and additio :
The Cosmodyne Corp Apollo spacecraft and | ‘Cocoa Beach, Fla 123,970
ground supvr uf ment fluid distribu-
tion system V.AB, high bays 1 and 3.
Climate Conditionin, Corp., misoellaneous 119, 500
access platforms an ladders VAB, LC
Behe & Umbholtz, central instrumentation Orlando, Fla_...._.... January...._...... 114, 347
facility alternate power.
Behe & Umbholtz, miscellaneous exterior elec- |.____ Ao March_..__.....___ 99, 500
trical alterations.
Unit Electric Control Inc.,, LC-39, pad A, |..... A0 May. oo 76, 467
redundant power phase it.
Voight Cons ruction Co., modifications to | Chuluota, Fla___.___.| February__._..__. 71,576
VAB jib crane trusses and &alnt storage
building plumbing; additions to VAB snack
bar and 10,000 gallon water tank
Construction Services, construction of 0. & C. | Merritt Island, Fla....| January..._..__._. 65, 456
building calibrations laborato: ry.
Akwa-Downey Construction Co., operational | Milwaukee, Wis___.____|_____ do. ool 62, 769
intercommunications system ca,bling con-
versions, O. & C. building.
General Electric Co., 16-Kv.-a. power capaci- | Lynchburg, Va_.___._. 52,948
tors for 69-kv. substation.
Holloway Corp., instrumentation communi- | Titusville, Fla_ . 44,928
cation cables LC—39 MSS fuel and oxidizer
transfer areas
General Electric Co., additions to LC-39 in- | Lynchburg, Va__..... March._ . _____._.__ 38,617
dustrial water system control console.
Frank A. Kennedy, Inc., extension of addi- | Cocoa Beach, Fla_____ January...... ... 30, 750
tional 2 lanes, Kennedy Parkway, South.
Holloway Corp., LC-39 temperature and | Titusville, Fla____..__|.__.. do__oooo_ .. 12,981

humidity alarm system, LCC; acoustical,
%ghting and air-conditioning modlﬁcations




