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« . .. between a rock and a hard place”

[nformation ]ol)

Major GENErRAL ArRNO H. LUEHMAN

ILITARY public relations has long been a stepchild in the official
structure, a career field often misunderstood both within and with-
out the service. The amorphous basic nature of this profession is

partly to blame, but in larger measure I believe the misunderstanding
stems from the wide variety of interpretations as to what public relations
means, what it encompasses.

In a 1954 reorganization of the Air Force Public Relations Office,
the name was changed to Office of Information Services. Two years ago
the word “Services” fell victim to progress, and today the name is Office
of Information. In looking back I feel it is unfortunate that the term
“Public Relations” was dropped, because to me it is much more meaning-
ful than “Information.” Even the words “Public Relations” do not reflect
the full scope of the function or the responsibility of the job at hand.

Throughout our political and social structure today new movements
and forces are changing the classic responsibilities of military leadership.
They are forcing all of us, whether we like it or not, to re-examine our
relations with the public, with industry, the Congress, our schools,
churches, and other public groups and activities.

The problem is complex and elusive, hard to hold in focus long
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enough for a rational or studious appraisal. Problems in human rela-
tionships are always like this. Public relations, in particular, is a field
of abstractions, judgment, and intuition rather than of cold logic and
precise rules. Let us examine briefly the way business and industry are
coming to regard public information and public relations.

Recently Business Week magazine wrote about a new management
concept, “corporate public relations,” which it described as “a continuing
effort on the part of management to win respect of the public by acting
in a way that wins respect.” .In other words, big business is convinced
that responsibility for public relations goes straight across the board.
Management itself, by its own actions, must justify public confidence.
The job cannot be turned over to the public relations man and then
forgotten. He merely advises, recommends, and informs. It is manage-
ment’s performance that must win and hold the respect of the public.

But it is not enough for management to do its best job and assume
that all else will follow automatically. Management must take one more
step—and that is to inform the people so that they are aware that the
job is superior. Here we find the essential link between management
and the public—the press and other news media of various types. And
lodged squarely between management and the media is the public infor-
mation (or relations) officer. He indeed sits “between a rock and a
hard place

Business Week continued about corporate public relations in these
words: “Corporate public relations means keeping management informed
of changes in the opinions of its various publics—stockholders, employees,
customers, suppliers and government. It also means counselling manage-
ment as to the impact its action or lack of action will have on the
opinions of these publics. Once a corporate decision has been taken,
public relations’ job is to communicate this information in the best and
most accurate manner to the company’s publics.”

Note that reference is made not to “public” in the singular but to
“various publics.” Just as responsibility for corporate public relations
goes beyond any one segment of management, so does ‘“‘the public” in-
clude far more than the mythical man in the street. Responsibility begins
within the corporation and spreads out through employees and stock-
holders to all external groups.

Let me point out, too, that big business is not pursuing corporate
public relations merely because it is a nice thing to do. Big business
has not changed its objective, which is to make profits. Big business has
learned its lessons the hard way. Sometimes 1 wonder if the military
services, the biggest business of all, whose objective is the defense of this
country, have really learned theirs.

Let us consider the concept of corporate public relations in terms
of the national defense establishment. Specifically, why do we have
information officers in uniform? They do not exist to “sell” a particular
branch of service or to make it easy for reporters to get news about a
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service. As an information officer I do care how many friends I have,
how many reporters, commentators, journalists, and publishers I know
on a first-name basis. But if promoting the Air Force or handling press
inquiries were the sole measure of my activities or those of my office, I
would consider myself a failure. I believe there is a far more unportant
job to do than just to parrot an official line or cushion the activities
that have public impact or interest.

Starting with the premise that the American people have a right
to full and complete information—good or bad—about the Air Force,
subject only to limitations of real security, my job is to get the whole
Air Force—officers and men, military and civilian—to work on that
premise. Let me emphasize, this is not an attack on necessary secrecy.
I simply want to acknowledge the fact that in the American scheme
of things, a government of, by, and for a people governed by their own
consent, the right to know is with the public. The government is granted
the authority to withhold some information, which means the burden
of proof of need to withhold is on the government.

This necessity in no way alters our duty, obligation, and authority
to safeguard, to the best of our ability, information involving military
security. In practice, recognition of this principle will strengthen our
security system. It will also increase public respect for the military
service. Our government—any government of free men—has the obliga-
tion and authority, which free men insist it exercise, to maintain con-
structive security of information of various kinds. This is a very precious
grant, and its abuse can erode the very fcundations of our government.
The uniformed information officer is an “in-house” guardian of this
principle. He is also the public’s advocate for the rights of a free press.
It is his duty to advise his superiors of the hazards of unnecessary with-
holding of information and of the obligation of every military officer
to respond to proper inquiry by representatives of the news media.

A leading American industrialist, chairman of the board of one
of the Nation’s great business enterprises, once said that the public
relations man must be the conscience of industry. I believe that we in
uniform have a similar responsibility for the military service in our
dealings with the public. We must have a conscience, both for ourselves
and for the public as a whole. In the services and in the press, integrity
must be the watchword. When anything threatens the integrity of either
the uniformed ranks or the press ranks, we face serious trouble as a nation.

All of us should be aware of a rather strange paradox confronting
this country. At a time of new world danger and new reliance on our
fnilitary strength, when the integrity and moral discipline of the men
in uniform are more important than ever, there is a growing fear of
what former President Eisenhower called “the military industrial com-
plex.” Fear and suspicion of ‘‘the military” mount even as a nation in
peril comes to rely more and more heavily on its armed forces to combat
a grim international threat. Much of this feeling is sincere and deeply
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felt. Writing in influential publications, a number of well-known analys
have critically discussed the role of the armed forces in the United States
today. Most of the argument seems to focus on these major points: tha
the military is too deeply involved in cold-war activities and that th
military is undertaking political indoctrination of the civilian populace.l
Dirty words appear, like “military brass” and the “military mentality”
and lately, “military public relations.”

One writer put it this way: ‘““The path to these heights of power
and influence is cleared for the military and its industrial allies by a
public relations establishment that has no equal in American public or
private life. The establishment uses the press, television, movies, comic
strips, civic organizations, veterans groups, schools and troops to sell
the military point of view to the American people. No other point of
view, save that of the President alone, can reach the people from so
many sides at once.” Later in the same piece he says, “The channels
of communications are manipulated each day with taxpayers’ money to
implant the general military view of life on the American people.”

I think it will come as a surprise to the press to learn that it is
being “used,” “sold,” and ‘“manipulated” by that powerful and sinister
group which the information officer is alleged to represent. It is not
a very flattering remark about a fundamental, American institution.
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Through years of experience in working with its members, I am con-
vinced that the press is the least likely of any group to be “used.”

In the first place I think that writer made, consciously or uncon-
sciously, one basic incorrect assumption, and that is that the military
services are free agents in the field of public information. They are not.
They have not been since 1949.

We do not quarrel with the fact that they are not. The Army,
Navy, and Air Force are all subordinate elements of the Department
of Defense, which is headed by a civilian Secretary, presently Mr. Robert
McNamara. Rules, regulations, and guidance pertaining to all the
public affairs of the three services are laid down in his name by a
civilian Assistant Secretary for Public Affairs. The incumbent is Mr.
Arthur Sylvester, formerly Washington Bureau Chief, Newark News.

These rules, guidance, directives, etc., are not always hard and
fast as to what one can and cannot say. The majority of them are
broad guidelines governing what might be called ethics or precepts for a
normal, prudent man to measure his actions against. Certainly we do
not agree with all of them all of the time. But let me make the obvious
point—the military and its public relations people are not in revolt. We
have tough, competent civilian leadership. Even though we may have
occasional disagreements, we know who’s boss, and we respect and abide
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by the boss’s judgments. This is not to say that we are being “gagged.”
We are not. We would not stay in this business very long if we were.

Primarily, we in the Air Force do not think we have a God-given
right and duty to straighten out and educate the American public on
every ideological, political, or controversial issue of the day. Nor should
we usurp the duties of the home, school, or church. In the field of
national policy, for example, we are the instruments not the formulators
of policy.

We do have, however, a full-time, man-sized job and duty to pre-
pare our men in uniform for the role they are playing in the battle
against Communism—by arming them with knowledge of the strength
and value of our democracy, as well as the nature of the threat we face.
To this end we are prosecuting a vigorous program, and we intend to
step it up, under our civilian superior’s leadership and direction.

Abe Lincoln expressed himself very clearly when he said that with
public opinion nothing can fail, against public opinion nothing can
succeed. This is important, for it is clear that the competition for men’s
minds keeps on increasing. And, though people sometimes act as though
this were not so, an opinion can be as strong as a fact, even if the
opinion is wrong.

The average military information officer deals in facts rather than
opinions. To the extent that he is a reliable, knowledgeable, and truth-
ful source of factual information, he is necessary and useful to the
commander and his staff, to the media, the public, and the total national
defense establishment.

The information officer in the field serves as an extension and
ally of the media representatives with whom he works. Without his
services the press, the essential link between military management and
the publics to whom we are accountable, would be handicapped in
playing its essential role in our society, notwithstanding its current skill
and excellence.

While it is true that the information officer performs a staff function
of the highest importance, it is also true that he often receives little
credit or support in times of stress and little recognition even for gener-
ally high performance of his craft. Seldom is it acknowledged by com-
manders, or for that matter by the media, that their work has been
aided and improved by the information officer’s input. Although it is
not written into his job description, the information officer frequently
serves as the bird in a badminton game in which the opposing sides are
the media executives and their representatives on the one hand and
his civilian and military superiors on the other.

There is one final observation I would like to make. What is
essential today is not that civilians and the military stop carping at each
other, but rather that they understand and respect each other.

The future of the United States will be decided by the strength
and determination which we all as citizens bring to the task of preserving
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our liberties. Involved is the resiliency of democratic society. This chal-
lenge has absolutely nothing to do with military versus civilian. It has
everything to do with the survival of freedom, in the building of which
freedom of the press and adequate national defense were both carved

into the capstone.
It is in this perspective that the function of information officers

must be viewed and against this background that they must perform
their tasks.

Office of the Secretary of the Air Force

. against public opinion nothing can succeed”



Economics of Logistic Support
A Paradox of Cost and Policy

LieuteNaNT Doucras N. JoNEs

T IS generally accepted that the most immediate aspect of the threat

the United States faces today is military in character. In response,

national policy calls for assuming a military posture inferior to none,
of the highest combat readiness, and capable of deployment any time
and anywhere. When these demands are placed on the military estab-
lishment, to be realized out of a defense budget tempered by “what the
economy can afford,” it is apparent that military monies must be so
managed as to return the greatest increment of defense per taxpayer
dollar. Accompanying the present state of the art in defense are two
forces which make such dollar management more difficult yet even more
imperative—time of response and cost of complexity.

This discussion undertakes to relate these two forces to the specific
problem of logistical support in the nuclear-missile age. It is based on
two central hypotheses: the first bears on the nature of logistic support,
the second on its implications.

It is hypothesized that premium transport of military cargoes, which
is principally air transport, now makes the critical contribution to cost
and preparedness in total logistic response. Since technological advances
and complexity of equipment have made the price of preparedness
(cost) so great, high-speed transport logistics must be substituted for
stockpiles. This is to say that obsolescence rates and unit costs have
developed which call for a savings trade-off between inventory and
transport. If delivery time is halved on a stocked item, only half the
usual inventory need be bought to give the same flow of support at
the using end.

It is further hypothesized that the nature of the logistic response
to the military threat poses unique and substantial issues for public
policy in military—industry relations in both transport and manufacture.
Since logistics provides the vehicle for the interplay of forces between
the military and the economy, it is not surprising that the fulcrum of
these forces might be found to shift from time to time. It has in fact,
by circumstance and design, become a one-directional shift. Military
preparedness support is being integrated with industry to an extent
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heretofore not experienced in peacetime. President Eisenhower spoke
to this latter point in his farewell message:
This conjunction of an immense military establishment and a large
arms industry is new in American experience. . . . We recognize the
imperative need for this development. Yet we must not fail to compre-
hend its grave implications. Our toil, resources and livelihood are all
involved; so is the very structure of our society.

time and logistic support

The economic and policy implications of the type of war to be
faced have direct bearing on logistics, for the logistic response is neces-
sarily bound up with the nature of the force response itself. It is not
merely patterned after it but must be the direct image of that response.
Weapons capable of thousand-mile-per-hour speeds cannot effectively
operate when tied to a logistic systern month long in supply and oxcart
in delivery speed. Nor are these multimillion-dollar weapons maintain-
able with few and low-cost parts and gear.

Transportation is a means toward an end and hence a derived
demand from the nature of the transactions it supports. Surely in the
case of military requirements the only effective combat items are those
which, through transport, are placed in the hands of the combat forces
when and where needed. All other items—however large the stockpile
—are irrelevant to the combat issue.

This causal connection can also be stated in reverse; that is, the
nature of the transportation services available dictates the character of
transactions carried on. Thus the existence of a global air transport net
has a very real effect on the kind, quantity, and value of the resupply
transactions of military operations. Here the dimensions of weight and
distance do not provide an accurate measure of transport service, for
transportation takes place through time as well as space. While avail-
ability, reliability, and cost factors are clearly elements of transport,
speed is in fact the critical one which has real economic significance.
To the military the critical significance of the element of speed in trans-
port is focused in the “pipeline.” Logistic pipeline describes the flow of
materials from a source to a user and is tied to time through measure-
ment of the lapse from the initiation of an item requirement to its
ultimate delivery. Our main concern here is the transport segment of
the pipeline.

Pipeline time, or time in transit, must be considered a period of
suspended satisfactions in terms of defense—a lag in the connection of
production with consumption, whether the movement is of materiel or
men. Failure of transport to keep pace with either production or con-
sumption creates substantial problems. For the pipeline flow of supplies
doe's not respond as water through a faucet; rather there is operative a
logistic momentum. This is to say that both the amount and the rate
of support must be appropriate to the using end of the line. The flow
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must be geared to a level of support adequate for constant readiness in
peacetime and at the same time capable of rapid expansion, lest the
surge to wartime demands find the system technically or organizationally
deficient. In economic terms this flow concept is analogous to the
familiar relationship between time and commodity movements to market
in terms of (1) the quality of perishability, i.e., facing of a new market
for a limited time is comparable to the advent and subsequent demands
of a force emergency, and (2) the size of the market, comparable to
the magnitude of the emergency and dictating the amount and rate of
flow to it.

Continuing the market analogy in a military context, these gains
are allowed by increased speed in transport. The first benefit is the
reduction of inventories and prepositioned stocks. The practice of hand-
to-mouth buying is based on the ability to replenish stocks rapidly and
as needed through the availability of high-speed transport service. The
Air Force has thus committed itself to support its two most important
arms, the Strategic Air Command world-wide and the Air Defense Com-
mand domestically, through an air pipeline. Direct air supply to overseas
units is now accomplished under a time standard of seven days, and
daily scheduled airlift into zone-of-interior sac and apc bases looks to
instant readiness by a two-day pipeline time. By permitting direct sup-
port of our principal weapons, this air logistics net is enabling the gradual
consolidation and phasing down of costly oversea and domestic depots.

A second gain is the reduction of capital frozen in transit. A
paring of pipeline time itself reduces the quantity of support items that
are out of service at any one time—that 1s, in the stream en route.
Similarly the away-from-station time of personnel is reduced by moving
military personnel (and dependents) by air.

Widening of the sources of supply can be cited as a third area of
gain. Here the concepts of “point to point” and “source to user” airlift
apply. The former describes the bulk of present air cargo military traffic
and may be defined as airlift from point A to point C which involves
reworking and transfer of cargoes at point B en route. This kind of airlift
is typified by the movement of cargo by air to the aerial ports of em-
barkation on both coasts, there to be rehandled and airlifted overseas to
final destination. Source to user airlift, on the other hand, comprises a
single air movement from point of origin (production) to the using instal-
lation (consumer). Secret cargo, cargo of high sensitivity, and high-
priority cargo, for example, are increasingly moved direct by air from
the point of manufacture to the military consumer site. Rather than a
deepening of sources, the flexibility of air transport here permits a geo-
graphic broadening of suppliers.

Fourth, and at the other end, high-speed transport improves the
mobility of the consumer. In short the mobility of combat units has
been increased through a logistic ability to tie a resupply line rapidly
into a distant site and a minimum-facility airfield.
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Here the economist’s problem of treating quantitatively the differing
characteristics of goods and services comes into focus. For while ton-
miles or passenger-miles may constitute the “product™ of the transport
agencies, it is not accurate to say that different speeds merely represent
different rates of production. Rather they represent different products
in that there is a qualitative difference between high-speed and low-speed
transport—a difference in kind which is distinct from the effect on
volume. The difference turns on a distinction in use, which allows the
satisfaction of demands that are new in character and not solely matters
of degree.

Still, as with conventional transportation economics, the demand
for speed is not absolute. Even in defense terms, the demand becomes
more elastic at the higher speeds as support requirements are met; in-
creases in speed of delivery at high levels give readiness returns that
diminish as additional speeds are reached. As Chart 1 shows, a small
increase in speed AB results in a large increase in readiness returns BC,
but at the upper ranges of delivery speeds a large increase in speed DE
provides only a small return in readiness EF.

readiness refurns

Chart 1. V speed

Within considerable bounds, then, the value of speed in transport
increases directly with the value of time, but there is a ceiling to time-
saving relative to the importance of that additional saving. This principle
may take on particular significance as ballistic missiles rapidly become
a major part of the military arsenal. Missiles require a support system
tailored to the peculiar problems posed by their technical characteristics
and planned employment, for optimum mission performance must be
“built into” them and constantly maintained at reliable levels. The
logistic responsibility continues to the countdown when the missile is
fired on its one-time flight. But it is this last which may make missile-
support demands (after the phasing-in period) elastic to speed at the
higher levels. Since these vehicles are not practice-launched, there may
not be the same kind of wear-out rate and repair problem that manned
?.ircraft experience. What is called for is a one-shot reliable firing, and
it seems unlikely that transport support, having once enabled this, makes
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a further comparable contribution at a still higher speed level. There
is little to be gained by being able to launch the missile “twice over.”

cost and logistic support

The cost pressures of logistic support are steadily upward. Not
only are military procurements subject to the same inflationary price
changes as consumer buying, but more importantly they must suffer the
effects of increasing complexity and developing technology. The causes
of these growing pressures are several. The required weapon perform-
ance at fantastically increased speeds has called for intricate electronic
armament systems and elaborate navigational equipment accurate within
minute tolerances. Both requirements push unit costs up. Such equip-
ment tends to fail more frequently and more erratically than the less
failure-prone, predominantly mechanical equipment of older aircraft.
Moreover as the degree of commonality of parts among weapons ap-
proaches zero, the benefits from common use of costly spares largely
disappear.

Rapid technological change makes for high obsolescence costs and
hence shorter weapon life, especially at the time of phasing-in of new
weapons. Frequent modifications and design instability in the early
stages induce procurement complications and enlarge demands for main-
tenance skill in support. These factors may increasingly become cost
concerns with successive and varied generations of missiles. Normally
they mean less-efficient operation, more failures, and increased support.

Finally, changing war plans and altered strategic requirements sub-
stantially affect the cost of logistic support. Clearly the average cost of
maintenance and support is less where there is a large volume of activity
at a single location, for instance, when large numbers of similar weapons
are concentrated at each installation. But the dictate of modern warfare
is dispersal of weapons, and thus support equipment and stocks must
be dispersed with the maintenance operation, again tending toward
higher cost.

Economic analysis provides some alternative concepts of the problem
of cost and logistic support. Given a level of indifference in terms of
equal combat effectiveness, there are trade-offs to be made between
buving many weapons and supporting them (maintenance, repair, trans-
port resupply) at a low level and buying few items and supporting them
at a high level. The decision of the Department of the Air Force is in
favor of the latter, and the other services are following suit.

What, then, of policy and practice during this period when the
mix of weapons has become more expensive to support in terms of unit
cost? In the Air Force instance—the major procuring component of
the Department of Defense—the total cost of support has not in fact
increased. As presented in the chart drawn from accompanying table,
the trend in dollars provided for aircraft initial and replenishment spare
parts has been steadily downward from $1.45 billion in Fy 1956 to $1.02
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billion in Fy 1961. It now may be expected to level off. Within these
figures is reflected the change in procurement philosophy. One notes
that (1) expenditures on initial spares (those originally bought with
the item) have dropped from $1.15 billion in Fy 1956 to $0.12 billion
in Fy 1961, and (2) expenditures on replenishment spares (those bought
subsequently) have increased from $0.30 billion to $0.90 billion over

the same period.

Aircraft Initial and Replenishment Spare Parts, USAF
Fiscal Years 1956-1961 [in billions of dollars)*

Fiscal Year Initial Spares Replenishment Spares Total
1956 1.146 0.304 1.450
1957 0.880 0.500 1.380
1958 0.600 0.680 1.280
1959 0.450 0.750 1.200
1960 0.229 0.855 1.084
1961 0.116 0.900 1.016

1.50

total spares

0.75

billions of dollars
3

~l - — ' - - :
1956 1957 1958 1959 1960 1961

fiscal years

Chart 2. Aircraft initial and replenishment
spare parts, USAF, fiscal years 1956-1961.

The key instruments for controlling the cost of logistic support are
the selective management of materiel, procurement innovations, and
the substitution of high-speed transportation for stockpiling. The first
involves a program for tailoring the degree of management effort applied
to materiel to the value of the actual stock items. The second involves
deferred procurement of resupply stocks until subsequent design changes
and wear-out rates can be experienced. The third involves paring the
transportation segment of the total pipeline time to permit the first and
second programs.

Since 1952 the Department of Defense has been turning more and
more toward applying scientific supply management techniques to its
logistic system. The Air Force has instituted the most advanced of supply
systems with a program labeled Hi-Valu. Within its more than 1V:
million separate items of inventory (400-500 items are added to the

s ' . 3 .
oo gmtkcﬁ‘:ﬂ;ﬁ";. %‘an';.‘ 60.' Materiel, USAF Spares Study Group, Wright-Patterson
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catalog daily), the Air Force has established two main categories for
management purposes: ‘“‘diamonds” and “popcorn.”

The “diamonds” are items of significant value from the standpoint
of cost ($500 or more) or mission importance which justify extra man-
agement care and attention. The tremendous importance of this classi-
fication is seen when we note that while less than 1Y2 per cent of the
inventory items are in this group, those items represent in value approx-
imately one half of the dollar inventory on Air Force shelves. These are
the “Hi-Valu” items. Principal types of commodities involved are air-
craft spare parts, aircraft accessories, aircraft instruments, aircraft engines
and parts, electronic components and parts, photographic equipment and
parts, guided aircraft rocket and missile parts, and ground communication
components and parts. The “popcorn” embraces some 900,000 items of
$10 or less unit cost, and the problem is more one of time and manage-
ment effort than dollar value in inventory. The philosophy here is to
buy liberally but economically and to simplify management controls. Our
interest is primarily with the “diamonds.”

The Hi-Valu program, now nine years old, calls for buying a mini-
mum of high-value items, then monitoring a strict control over trans-
portation, stockage, issuance, and repair until the item is obsolete or
ready for discard. In essence the objective is to allocate expenditure of
efforts and resources according to the relative value of the results to
be achieved. It is obvious that the “diamonds” side of the program
requires the closest working relationships between the military and the
contractor, for both the quantity bought and the rate of buying deter-
mine the savings to be had from the system. Thus the approach of
phased procurement is one of the most significant aids to the program.
Deferred procurement has not meant no procurement but rather has
meant later procurement phased according to need. During this waiting
period item requirements are carefully watched and controlled, making
for more accurate later procurement.

Postponed procurement action does, of course, run the risk of items
being out of stock as unexpected demands on the system occur. The
answer to this is now found through the policy of increasing the manu-
facturer's responsiveness to military nceds. This is accomplished by
providing “buffer” stocks of raw materials or semifabricated parts at
the contractor’s plant through a token buy. Then as unpredicted demands
for spares arise, response is quickly made from either the contractor’s
production line or his bins of semifabricated stocks. In one case it was
found that a token investment of 8 per cent in raw materials was suf-
ficient to defer the cost balance of 92 per cent approximately half the
normal lead time, allowing for optimum use of experience data.

It is timely that these management developments are available for
application to ballistic missiles from the start. Substantial returns can
be expected, for in vy 1962 Air Force procurement funds devoted to
missile systems are up to two thirds of the manned aircraft investment.
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Though selective management programs and ‘“short buy” procure-
ment policies have made major contributions toward controlling the cost
of supply support, they have placed correspondingly high demands on
the delivery portion of the logistic cycle—a premium on speed in trans-
port. Thus reduction of transportation time has been of critical 1m-
portance. By utilizing high-speed transportation, principally air, for those
items whose mission and monetary worth warrant it, costs have been
reduced and reaction time improved.

A hypothetical example illustrates that high-speed transportation
makes sense in terms of reduced quantities of inactive equipment tied
up in the pipeline. The Air Force has estimated the value of Hi-Valu
shipments per day to be $3.69 million for the zone of interior (z1) and
$0.41 million for overseas (os). Using the standard of 30 days con-
ventional-speed and 8 days Hi-Speed pipeline time for the z1 and 124
days and 32 days respectively for overseas, a significant comparison
can be made:

conventional speed Hi-Speed
pipe-  value of pipe- value of
line pipeline line pipeline
days stock days stock

z1 daily Hi-Valu
shipment rate: $33.69 m X 30 = $110.7 m X 8 = $295 m
os daily Hi-Valu

shipment rate: $041m X 124 = 508m X 32= 131 m
Comparative value of total Hi-Valu pipeline
stock. conventional speed vs. Hi-Speed:  $161.5 m $426 m

The difference in cost, then, between filling a conventional-speed pipeline
with Hi-Valu items and filling a Hi-Speed pipeline with Hi-Valu items
amounts to about $119 million.

implications in modern logistic patterns

It is clear from the above example that the trend of the military,
especially the Air Force, is increasingly toward the concept of direct
support—of tying the contractor ever closer to the user. The Air Force
is well committed to a program which links individual aircraft and missile
ﬁm.ls into a world-wide communication system, from combat installation
to industrial plant, in the interest of close logistical support and pro-
curement economies. Prime contractors of the major weapon systems
and manufacturers of the vital components are joined together both in
h.ardware and in information. In sum there has taken place an integra-
tion of industry into the military's logistic complex on a scale and to a
degree never before experienced in peacetime. It is likely that the missile
era will intensify this integration.
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Presently the Air Force buys the Thor missile, for example, delivered
and erected on site—that is to say, takes ownership of the weapon in
a “package procurement.” In terms of control this is a significant de-
parture from buying a machine gun and accepting it at the manu-
facturer’s plant. The significance lies in the fact that, in the case of
the missile, integration with the private contractor involves delegation
of responsibility for logistic support in anticipation of greater efficiency.
Such a policy may give the best results in terms of efficiency, or it may
be adopted as the line of least resistance.

But involved in this alignment are very formidable “costs,” no less
real for their elusiveness to ready recognition or orderly quantification.
These costs proceed from the diseconomies of integration and are properly
assignable as social costs. They are (1) an erosion of public (military)
responsibility through the gradual abdication of defense support authority
to private contractors without commensurate assessment of defense sup-
port accountability; and (2) by way of current military procurement
programs, the fostering of industrial concentration patterns in conflict
with other Government policies.

In the consideration of civilian versus military decision-making it is
common to view the combat aspects as more properly the province of
the military and the support activities as more normally the province of
the civilian side. The streams of influence, military and civilian, are
not fixed, however, and have come to vary in force from time to time.
Decision-making on the fighting aspect might fairly be presented in the
following conceptual spectrum with civilian influences flowing from right
to left and probably not dominating military influences beyond the
Department of Defense.

military military/civilian  civilian/military civilian
combat sarvice DOD
decision-making decision-making decision-making

A similar spectrum on the support side might well appear quite
differently in the balance of civilian and military decision-making. Here
civilian influence—in fact private industry-—*enters early and stays late”
in the process. If the spectrum has validity, civilian influence is in-
creasingly pressing in on the tactical commander under present defense
logistical policy. It may not be too farfetched to contemplate a situation
where Eli Lilly or Merck & Company representatives, for example, may

civilian civilian/military civilian/military military

production distribution
decision-making decision-making
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be called upon to support—even to employ—unconventional chemical
weapons in an operation for which responsibility is charged traditionally
and constitutionally to the military.* The wag’s remark of “contracting

out a war’ is partially approaching actuality.
It is common to find a national preoccupation with what the

economy can afford. And this is generally thought of on the receipts
side. The case can be made that attention might better be directed
toward the expenditure side of national security, for here the issue is
what we can afford by way of defense policies which generate concen-
tration in firms, industries, and regions. Further the magnitude, rate,
and direction of defense expenditure rarely have neutral effects on the
economy—rather they make either for disturbance or for stability.

Of the $47-billion Department of Defense budget for Fy 1962 about
$14 billion is for aircraft, missiles, ships, electronics, and other hard
goods. Note too that of this latter figure approximately two thirds
($10 billion) is destined for aircraft and missiles—which in fact tend
to be supplied by the same firms. From ry 1950 through ry 1959 pro-
curement of supplies, materials, and weapons amounted to $228 billion.
Of this amount 37 per cent went to the 10 largest suppliers and 74 per
cent to the 100 largest.

Greatly contributing to this concentration, of course, is the decline
of the competitive bid system of military procurement and substitution
of the negotiated bid. Negotiated procurement has become the over-
whelming rule, as evidenced by the fact that 87 per cent (by dollar
value) of all military buying is now done by this method. Moreover
during the 1950’s the volume of riskless, cost-reimbursed contracts
increased from 13 per cent to 41 per cent, while the fixed-price contracts
dropped from 87 per cent to 59 per cent.

The result of dealing with the few, and this on contract terms very
favorable to the recipients, is the selective creation of great industrial
firms substantially dependent on Department of Defense purchases. Look-
ing to the five leading aircraft companies, one finds that upwards of
78 per cent of total company sales is to the Department of Defense. In
the case of the eight leading electronic firms the figure is upwards of 20
per cent. Such defense expenditures which take a substantial part of
the product of whole industries carry with them vast powers to shape
the pattern of the economy. Procurement agencies, wittingly or not, in
large measure come to control the destinies of many unseen firms
and people.

The use of the “weapon system manager” concept itself is a further
ipstrument of concentration and hence is assignable to the social cost
side in terms of general public policy. This system involves the selection
of a prime contractor whose task is to manage the production of a

: _*The military historian Walter Millis in Arms and Men (New York: G. P. Putnam’s Sons,
1956), p. 337, strikes a similar note in. writing of the 1950's, ‘‘The great private operations, like
General Motors, du Pont, the leading airplane manufacturers, which the government had evoked
to assist 1t, had assumed positions of monopoly power which, however unavoidable, at least seemed
10 raise new questions as to the legal and constitutional organization of the state.”
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total weapon—end item, components, spare parts, associated skills—
through the use of subcontractors. This means that independent firms
interested in such orders look not to the Department of Defense but to
the dominant firms in their own or kindred industries. Thus a single
company can extend its influence far beyond the bounds of its own
facilities. A prime contractor, for example, can wield a dual economic
power in deciding which firms it will join as part of the “ins” and which
it will exclude to become or remain the “outs.” In the former case
there is very real question whether such integration of facilities and
information on the part of participating companies for the instant case
is compatible with competition of undiminished vigor in their concurrent
and subsequent relationships. In the latter case public policy has nor-
mally refused to be party in opportunities for one firm to “discipline”
or otherwise exercise preferential or prejudicial treatment in its relations
with another.

Finally, it is probably fair to say that the use of these great defense
expenditures as an economic tool has not been fully exploited. The
dilemma confronting the top policy maker is, of course, the likelihood
that the dictates of military necessity may not coincide with fiscal and
countercyclical considerations. While some current efforts are in evidence
in the latter connection, it is a fact that as recently as 1959—despite the
existence of chronically depressed areas—California got one fourth of
all procurement dollars, or as much as the next four largest recipient
states and as much as the 37 smallest. This is only to suggest that an
economy which in peacetime is geared to hostile attack carries with it
significant social cost implications in the sense of conflicts in policy.
The need is that these be identified, assessed, and minimized, lest motives
of expediency or inertia assume the guise of national defense interests.

In this discussion the transportation segment of the logistic cycle was
selected for critical examination in terms of the economies of the supply
support it allows and the diseconomies it generates. High-speed transport
was seen to mean principally airlift with preparedness equated to reaction
capability—in turn a derivation of time. It was held that the logistic
system must be the reflection of the military response it supports. In
accomplishing this the system is striving to react in the shortest possible
tiine to the demands of military forces and to do so from the smallest
stockpile of materiel.

There is actively under way in the Department of Defense a funda-
mental change in logistic philosophy. This results from the impact of
technology, with its compression of time for response and aggravation
of cost in complexity. Substantial relief to both problems is presently
found in the refinement of procurement techniques and the tailoring of
high-speed transport as the normal means of logistic support. These
involve the trade-off of high-speed reaction for inventory, enabling sub-
stantial reductions in procurements.
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The necessity for such measures designed to hold the line in the
‘cost trend was treated as a conglomerate of unit cost pressures upward.
The helpfulness of economic conceptualizations—particularly indifference
analysis and opportunity costs—was cited in the posing of alternative
solutions between weapon numbers (and parts) and levels of support
under a given combat effectiveness.

While these increasing movements toward direct support, contractor-
to-user, in the interest of logistic responsiveness are advantageous, they
are not without undesirable aspects. The merits of the integration of
force support with industry are admitted to; in fact they give validity
to the first hypothesis. The negative ramifications—the diseconomies of
the relationship—while less readily recognizable, were viewed as being
of a magnitude requiring general public policy consideration.

The alignment of the military and industry is, of course, not new,
but its extent and apparent fixity are. Annual expenditures of $46 billion
into the economy clearly cannot have neutral effects. As a result of the
direction of this procurement, one negative aspect is the creation and
hardening of industrial and regional concentration patterns contrary to
general public policy and calling for review. A second is the passage
of defense authority to private industry without attendant public account-
ability. Interestingly, this trend is analogous to the earlier governmental
practice of hiring mercenaries to defend the country. The famous remark
attributed to Clemenceau regarding the matter of war not being left
to generals might now appropriately be altered to admonish, “War is
much too serious a thing to be left to contractors.” The cost conflict
can be generalized: less perfect integration may sacrifice efficiencies in
money costs of defense support, but more perfect integration may gen-
erate social costs which public policy should be slow to endorse.

United States Air Force Academy



RAINING for war takes time. Unfortunately we no longer have
either a cushion of time or a cushion of space. Both have been
drastically reduced by high-speed aircraft and missiles capable of
carrying nuclear weapons of tremendous destructiveness. D-day will
likely be not a day of mobilization but rather a day of decision. That
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_is why the Air Force is geared for immediate combat readiness. Tactical

units must focus their attention on preparedness and can spare little
time for fundamental training of aircrew input. More than ever before
the Air Training Command is responsible for producing highly trained,
capable pilots who are skilled in the basic fundamentals—pilots who
can reach a state of combat readiness within the tactical units in a short
time. This does not mean that the Training Command will specialize.
It will continue to produce a well-rounded pilot, but a pilot capable of
transitioning to advanced Air Force aircraft with a minimum of addi-
tional training.

Air Training Command policy has always striven for parallel
development of trainers along with combat aircraft. As the capability
of our fighters and bombers increased, the speed and performance of the
training aircraft were improved accordingly. Whenever the performance
gap between trainer and first-line aircraft becomes too large, the training
load of the combat unit is increased. For example, in 1948 it was realized
that the new jet aircraft coming into being—the F-84, F-86, B-47, etc.—
required training that could not be adequately supplied by the available
trainers, the T-6, T-28, and B-25. The T-33 was introduced as a
basic trainer.

The T-33 has done well as a basic trainer in past years, but now
the performance gap has opened up again. The supersonic, high-altitude
flight performance of the fighters and bombers now in the UsaF inventory
has again advanced the problem in flying training. Since the T-33 is
unable to prepare the student pilot adequately for flight in the century-
series aircraft, the training load has been slipping back on the combat
crew training program and on the first-line units themselves. It has
caused an increased requirement for two-seat, trainer-fighter versions of
tactical aircraft. These fighters are costly to operate, and inevitably some
combat capability is sacrificed with the addition of the extra cockpit.

In anticipation of this problem Air Training Command set a re-
quirement in 1953 for a new aircraft to succeed the subsonic T-33 as
the basic trainer. The general operations requirement for the replace-
ment was completed in 1956, calling for a “lightweight economic basic
tr.amer" capable of preparing pilots for operation of “high-speed jet
aircraft of the present and the future.”

Now the T-38 Talon is a reality and will soon replace the T-33
“T-Bird" as the Air Training Command’s basic trainer. Questions nat-
urally arise: “What effect will this high-performance training aircraft
have.on the training program?” “What will the impact be on the
first-line units?” The answers to these questions will not be fully known,
of course, until the completion of the present Category I1I Test Program
and until the first T-38-trained graduates are combat-ready in operational

units. Qur present experience does enable us to make certain assumptions
and draw conclusions from them.
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First, let us consider the physical impact of the aircraft within Air
Training Command. The free utilization of airspace is becoming in-
creasingly restricted and the high-performance characteristics of the
T-38 will only add to this problem. If the student is to receive realistic
and effective training, maximum-power climb corridors and supersonic
flight areas must be established. Supersonic flying must be closely reg-
ulated to avoid unnecessary hazards and community relations problems.
On the positive side, the high cruise altitudes of the T-38 should alleviate
some congestion at the lower altitudes.
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Little physical modification of aTc bases will be required to accept
the T-38, which can operate from any adequate T-33 runway. The
Talon’s twin afterburners produce a much shorter take-off roll, and
the T-38 landing roll is nearly equivalent to that of the T-33 despite
a 25-knot increase in touchdown speed.

The maintenance impact of the new trainer is not as great as
might be expected, although an extensive training course is required
for ground crewmen and specialists. The amount of ground equipment
required to maintain the T-38 is not greatly increased over that for the
T-33, but it must be procured with the aircraft. Gas-turbine units are
required for starting, and liquid-oxygen equipment is needed to service
the Talon’s ten-liter system.

The quick turmaround characteristics of the T-38 are reminiscent
of the old T-6 days. The black-box concept, used extensively in the
T-38, allows replacement of an entire component rather than requiring
on-the-spot maintenance. Single-point, high-pressure refueling and the
capacious liquid-oxygen system, which requires only one filling pex day,
make the sleek trainer ready to go within minutes after landing.

Performance Comparison

Typical 1965
Performance T-33 T-38 weapon system
Cruise 0.70 M 0.90 M 0.95 M
Maximum speed 0.80 M 1.60 M 3.0 M
Service ceiling 45,000 ft 55,000 ft 75,000 ft
(take-off weight)

Landing-pattern speed 160 K 180 K 200 K
Approach speed 120 K 140 K 170 K
Landing attitude normal nose high nose high
Engines 1 2, with 2 plus, with

afterburners afterburners
G slresses 7.33 7.33 7.0

The man-hours of maintenance required for each hour of flying
time will not increase greatly over those presently spent on the T-33.
Although the aircraft is still in test status, it is already operating at
approximately 30 maintenance man-hours per flying hour. By the time
the T-38 reaches the training bases, it is programed to be operating at
14 hours per flying hour. This compares favorably with the 10 hours
the T-33 now boasts atter more than 10 years of operation. Maintenance
and operating costs will be slightly higher for the Talon than for the
T-33, but still quite nominal in view of the added performance.
~ How will the new trainer affect the instructor personnel already
in atc? Thus far, we have experienced no difficulties in checking out
qualified T-33 instructors in the T-38. Present plans call for T-33
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instructors to receive a 37-hour academic course and a 35-hour flying
program to qualify them as T-38 instructor pilots.

Next, let us consider the effect of the Talon on the pilot training
program and on the student pilot. The present T-33 program has
recently been increased to 130 hours to make its graduate more proficient
and to introduce low-level navigation into the training syllabus. The
T-38 program will be another 10 hours longer, for a total of 140 hours.
This increase is being used to strengthen navigation and formation flying,
the areas where first-line units felt additional emphasis was needed.

Comparison of total flying hours does not give the entire picture.
The T-38 is not restricted by its fuel load from any maneuver, including
landings, and it spends very little time in reaching its working altitude.
Thus a greater variety of training can be accomplished on a shorter
training mission. The T-38 syllabus of 140 hours represents approximately
100 training sorties as compared with 80 missions in the 130-hour T-33
program.

From a student standpoint the step from the T-37 primary jet
trainer to the T-38 should not be a difficult one. He will already be
experienced in normal jet operating procedures and in multijet operation.
The student will of course have some initial difficulties in coping with
the high performance of the Talon. The increased stall speed of the
T-38 requires a higher final-approach and touchdown speed. The
quicker acceleration and the tremendous increase in rate of climb (30,000
ft/min at sea level) will require a longer pre-solo period for the student
to become acclimated. But from a purely mechanical point of view, the
T-38 is much simpler in many ways than the T-33. Instruments and
switches are more logically and conveniently located and many procedures
have been greatly simplified. . Examples of this are the normal airstart
procedure which requires only two steps, and the emergency or “tiger”
airstart which is accomplished in one step.

With the team of the T-37 primary trainer and the T-38 basic
trainer, the student need conquer only one major problem at a time.
In the T-37 he will master the rudiments of flying and the basic jet
techniques and procedures. Since T-38 procedures are simple, the
student can concentrate on adjusting to the high-performance character-
istics of supersonic aircraft. This mental conditioning will produce the
product that aTc is striving for, a pilot that is “high-performance
oriented.” For example, what happens when the awesome sound “barrier”
is broken? Actually nothing happens in the T-38. The student pilot
will not even know he is supersonic unless he looks at the mach indicator.
This, then, is one of the problems which will not concern him when he
checks out in a first-line aircraft.

There are other lessons to be learned in the supersonic range. The
student will see how rapidly high g-forces, required for maximum per-
formance turns, cause airspeed to bleed off into subsonic flight. In the
formation training phase he will learn the necessity of precise control
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Present T-33 Flying phase Proposed T-38

40:30 Contact flying 37:30
33:00 Instruments 33:30
19:00 Navigation 26:45
31:00 Formation 38:30
6:30 Optional time 3:45
130:00 total 140:00

movements while supersonic, since the controls are very sensitive. If
he ventures too far forward from his normal wing position in formation,
his aircraft will be shaken by the invisible shock wave being pushed
ahead of the leader’s plane. The supersonic dash to target, a combat
technique developed for the latest bombers and fighter-bombers, will
require careful pilotage navigation. No radio aids will be available,
ground is covered rapidly, and the pilot cannot afford to miss a single
check point.

One of the most important gains realized from T-38 training will
be in high-altitude indoctrination. Although the aircraft is flying at a
high true airspeed and high mach number, the indicated airspeed is
quite low and is usually in the aircraft’s marginal performance range.
The pilot must avoid abrupt control movements or rapid attitude
changes, either of which can cause a drop in airspeed. Any airspeed
loss must be corrected immediately, since the aircraft is operating near
stall speed. In addition to these problems, the pilot must pay special
attention to his oxygen equipment and cockpit pressurization. Any mal-
function must be corrected immediately because a pilot’s “time of useful
consciousness” without oxygen is very short at these high altitudes.

Initial indoctrination in high-altitude flying will be given in the
transition phase, but in each phase of flying training certain missions
will be devoted to showing the student the effects of high altitude on
that particular type of flying. In the instrument phase the major
problem is attitude control in the marginal airspeed range. This problem
continues into formation flying and is compounded by slow aircraft
response to power changes. High-altitude navigation is complicated by
the very strong high-altitude winds and the continuous problem of



28 AIR UNIVERSITY QUARTERLY REVIEW

attitude control. The importance of this high-altitude indoctrination
cannot be overemphasized. Both fighters and bombers are attaining
very high cruising altitudes, and future manned vehicles will probe
even deeper into space.

impact of the T-38 on first-line units

In 1962 the first-line units will begin to receive the T-37/T-38
trained pilot. What will the impact be? We believe these units will
reap a great reward. The combat units will receive a man who is high-
performance oriented, a pilot who is mentally conditioned to deal with
high climb rates, high-altitude—true-airspeed navigation and formation,
supersonic flight, and high-sink-rate landings. This will be true whether
the graduate goes to a fighter or bomber unit, since both operate high-
performance aircraft.

For example the T-38 will eliminate the requirement for the first-
line units to teach their fledgling pilots about high sink rate. The student
who trained in T-37’s and T-33’s is not prepared for this feature of
high-performance combat aircraft. In the older trainers a stall is usually
accompanied by big change in attitude—a dropping of the nose and a
falling off on one wing. Recovery is simple; a slight nose-down attitude
will “break” the stall. But in the T-38 and other high-performance
aircraft a stall is predominantly an ever increasing rate of descent, not
necessarily with much change in attitude. Recovery requires a large
increase in power or a very steep nose-down attitude with an excessive
loss in altitude. The student who flies the T-38 will learn that in landing
he must make a flat, power-on approach, thus better preparing him for
century-series aircraft.

It is true that the new graduate going to a first-line unit will have
to familiarize himself with a highly complex new weapon system, but he
will not have to attempt this while coping with a high-performance
aircraft for the first time.

We believe that as a result of the new Artc pilot training program
the first-line units will get a man who can become combat-ready in any
weapon system with less training and with a higher degree of flying
safety than has ever been possible before. This should reduce the units’
training time, costs, and the number of two-seat combat-type aircraft
that are required.

LET us summarize the over-all impact of the T-38 Talon as it enters
the aTc inventory. Although the usual adjustments to the training pro-
gram will be necessary, as with any new piece of equipment, the physical
impact of the T-38 will not be too great. To the student pilot it means
a logical and uniform progression from the rudiments of flying to the
mastery of a high-performance jet.

The first-line units will receive a pilot who is already qualified in a
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supersonic jet and is high-performance oriented. He should be combat-
ready with less training and with a higher degree of flying safety.

Every pilot remembers his first reaction to a new airplane of greater
performance than what he is accustomed to. A pilot stepping up to a
higher-powered aircraft is generally filled with misgivings and doubts about
his ability to master the new “bird.” This has always been true, whether
it was a step from a BT-13 to a T-6 in early World War II, or from a
T-33 to a century-series fighter. Normally pilots will quickly adjust
themselves to the change, and after a few flying hours the doubts are
replaced by confidence and ever increasing proficiency.

The fact that Air Force students and pilots can make this upward
step 1s a result of careful attention to the learning process in the Air
Training Command and throughout the Air Force. The Training Com-
mand long ago recognized the importance of proper mental conditioning
of its student pilots. The product of this awareness is the T-38 Talon, a
trainer to bridge the gap.

Headquarters Air Training Command



Major RicHarp C. HENRY

OR the military officer of today, space represents the greatest in-

tellectual and physical challenge since the advent of powered flight.

Today we pay honor to the Wright brothers and to military names
like Selfridge, Foulois, Douhet, Mitchell, Anderson, Trenchard, and
others who pioneered both the physical and intellectual exploration of
air power. A later generation, if we are strong enough and wise enough
to achieve its survival, will honor the names of those who met the chal-
lenge of space at a time when national survival rode on their courage
and wisdom.

Each succeeding year of the last decade has seen this Nation more
heavily committed. to a space program. In the last year or two this
program has assumed massive proportions in terms of national resources.
The National Aeronautics and Space Administration and the Depart-
ment of Defense are working closely together in forging this national
space program. For military space efforts, within the Department of
Defense the responsibility falls particularly upon the Air Force, both as
the service assigned by the Department of Defense the primary respon-
sibility for new space development programs and projects, including the
responsibility for research, development, and operation of all Defense
Department reconnaissance satellite systems, and as the service whose
normal operations within the atmosphere inevitably merge into the n-
divisible continuum of space.



THE IMMEDIATE MISSION IN SPACE 31

No more pressing problem exists for the Air Force of today than to
define its immediate mission in space. The technological explosion of
the last few years threatens to engulf the doctrine, strategy, and tactics
of the air age. Space confronts us with a foreign medium, essentially
hostile to man and to aerodynamics as man has known its applications.
If we content ourselves with minor adaptations of our air-age concepts
and tactics in an effort to make them compatible with the space environ-
ment and space operations, we will completely default the challenge
and seriously endanger our country’s security. It was never more essential
that concepts remain ahead of technology than in this dawning of the
space age. The myriad technical avenues possible in the exploitation
of space may divert and dissipate the energy and resources of the space
program unless an integrated, farsighted conceptual approach guides
the development effort.

We do not yet understand the problems of space operations well
enough to formulate operational concepts with certainty. While we have
learned much in the last few years, we have only scratched the surface
of what we need to know. Particularly we need to bring our knowledge
and capabilities up to the point that we can conduct regular, routine
space flight. It is this requirement that creates a military mission in
space today. Obviously beyond its accomplishment lie more specific
strategic and defensive missions, but their precise delineation must await
major results from the immediate mission. Only then will we be able
to speak of military operations in space with reasonable assurance.

In justifying this first mission I would like to review our current
situation on the threshold of space in comparison with the situation at
the outset of the air age; then to indicate what we already know about
the three environmental modes of orbital operation in space—entry,
orbit, and re-entry—and what these modes dictate in the way of tactical
applications; and finally to note what these modes and tactical applica-
tions forecast about orbital systems for the near future. The discussion
is confined to orbital systems because no other systems will be practicable
until there is some major breakthrough in propulsion.

the threshold of space

The Air Force has said many times that air and space exhibit an
operational continuum which should properly be considered as one
entity. This is the sense in the term *aerospace.” As an operational
concept this entity is inescapably valid. But for day-to-day military
operations it will become true only after we have systems that can
operate in space in the same full sense that systems now operate in the
atmosphere.

Today we do not have such a space capability. Ballistic missiles,
for example, can operate through space but they do not operate in space.
Our present satellites, sophisticated as they may seem for the current
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state of the art, are essentially passive devices that perform certain
limited functions while in space. They are sensors, or receiver-tran-
sponders, or some other combination of automatic subsystems that perform
in accord with preset instructions or in response to signals from the
ground. In this sense they are not too different from various automatic
sensors or relay stations that the military employ on the surface of the
earth. No one thinks of these earthbound systems as having taken
over military operations on the earth’s surface, but many people seem
to think that their equivalents in space can answer the full military
operational requirement. And these systems are not yet launched or
orbited with any degree of assurance remotely resembling the routine
certainty with which 30,000 aircraft flights are conducted above the
United States every day. To make space truly a part of the operational
continuum with the atmosphere, we must develop systems that reduce
its hostile environment to the same minimal level of hazard that high
altitudes offer to the jet aircraft.

We may gain a better perspective for our assault on space if we
take advantage of analogies between our beginning in space and the
beginning of powered flight. Although man’s step into space is in many
senses as revolutionary as his step from the surface of the earth into
the air, our first tentative orbits around the earth no more represent
aerospace power than the Wright brothers’ wavering flights around the
flagpole at Fort Myer, Virginia, in 1908 represented air power. Epochal
as both these events may be, they represent only beginnings. Not until
very near the close of World War I did the United States have anything
that resembled operational air power.

By the same token we must beware of the temptation to apply to
space the concepts and techniques that have worked well for atmospheric
flight operations. When the fledgling air force was being built up with
officers from other corps of the Army, some took to flying like birds and
later made real contributions to air concepts. Others who came into the
Air Service were unable to make the mental adjustment to the new
medium, being shackled by the preconception that aircraft were simply
flying horses with the same old reconnaissance mission. And as a case
of the misapplication of technique, in the early days of the dirigible it
was “sailed” through the air on the same principles that ships were
sailed on the ocean. This preconceived technique worked fairly well
when the sailing was smooth but became potent for disaster in emergency
situations because the crew had not yet mastered the characteristics of
their new environment.

Notwithstanding caveats such as these, history reassures us that
certain basic military principles continue to apply in any environment
in which man can operate effectively. The tactical principles of access,
mobility, security, and the like remained valid in the air as on the ground
or sea. They will remain valid in military space operations for the com-
manders with the skill and resourcefulness and the force to express
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them in the terms of the new arena. Some suggest a real urgency for
their exploitation.

In a more pragmatic vein, our progress in space already asserts
that, although principles remain valid, old concepts and techniques
cannot simply be refurbished for employments in space. They do not
fit the physical parameters for space operations. No airman today dreams
of applying World War I tactics to B-58’s and F-105’s. The air vehicles
of the two time periods are not comparable in performance character-
istics. Yet our first tentative leap into space has provided at one bound
greater increases in speed, altitude, and range than were achieved in
more than 50 years of powered atmospheric flight.

Orbital Performance. What are these jumps in performance? Con-
sider an orbital system operating at the 300-mile altitude. It is moving
at a speed of about mach 25, roughly 12 times faster than the aircraft
of today. Its altitude of 300 miles is roughly 30 times the operating
altitudes of today’s aircraft. Its range is measurable in millions of miles
and endurance in months, as against ranges of thousands of miles and
endurance of mere hours for aircraft. In every performance category,
then, the increase over atmospheric operations is by a factor of at least 12.

Boundaries. There is no outer limit to the space environment. The
300-mile altitude is but a small fraction of an inch above the earth as
portrayed on the accompanying illustration. On this scale the moon is
some 30 inches off the page. This depiction of the vast distances and
volumes of the space environment reveals two fundamental aspects of
its dimensional relationships. First, the 300-mile altitude is really close
in and very much earth centered. Second, the moon is quite far out.
Military operations in near space, then, are also very much earth centered.
Speculation on the military implications of cislunar and translunar
operations should await the full assessment of the potentials of near
space. A lunar base would be of little value if its supply lines with Earth
could not be secured. For today, it is quite reasonable to restrict dis-
cussion of the military space mission to near space—that is, out to the
synchronous altitude.

30” 1o moon 4 — 4 10,000 nm

Orbital dimensions
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influence of the environmental modes

The space mission is complicated by the existence of three quite
separate phases or “modes” in orbital space flight. We have previously
referred to these modes as the entry into space or the launch, the orbital
operation, and the recovery from orbit. Each provides a set of unique
environmental conditions influencing the functional design and operation
of integrated systems—hence the term “mode.” Examination of these
environmental modes in relation to tactical principles is also necessary for
assessment of their influence on military space operations and hardware.

The space launch mode is characterized by the heavy impulse of
energy needed to get orbital altitude and velocity, the acceleration forces
attendant with the expenditure of the energy, the dynamic loads asso-
ciated with passage through the atmosphere, and the accurate control
required to place the payload in the desired orbit. The effects of these
influences on hardware are a massive, multistage propulsive system, shield-
ing and structure for protection against g-forces and dynamic loads, and
elaborate control systems for orbital injection.

Operation in orbit is influenced by the hard vacuum and total lack
of atmosphere, by the absence of gravity, and by the kinetic energy of
orbit. There being no air, aerodynamic shapes are not required in orbit.
Maneuverability of a vehicle in orbit is further inhibited by any extra-
neous mass because of the additional propulsive energy required. Thus
equipment used in the space launch mode that is unusable in the orbital
operation should be discarded because of the problems attendant to
maneuverability and control. The environmental phenomena such as
vacuum, radiation, and zerogravity influence equipment and structural
design. The influence of the kinetic energy of orbit on system concept
and operation is greater than that of equipment design.

A quick review of Kepler's laws of planetary motion provides a
basic understanding of what is meant by the kinetic energy of orbit.
Briefly stated, they are:

(1) The orbit of each planet is an ellipse with the sun at one focus.

(2) The straight line joining the sun to the planet sweeps over equal
areas in equal intervals of time.

(3) The square of the period of a planet is proportional to the cube
of its mean distance from the sun.
These three laws can be applied to earth-orbiting objects, substituting
the earth for the sun and the object for the planet. The result is that
six independent constants can be derived which specify an orbit’s orien-
tation in space, its size and shape, and the position occupied by the
orbiting object at a specified time, or the time when it is at a specified
point. The first three constants are orientation elements and may be
defined as:

§, the longitude at which the orbital plane crosses the equator in
the ascending node
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i, the inclination, or angle, between the orbital plane and the equa-

torial plane —_
, the angle (on the orbital plane) between the longitudinal node

point and the line of perigee.

equatorial plane

7

The constants of orientation {3, i, w

The other three constants are dimensional elements and may be defined
as:

a, the semimajor axis or mean distance of the ellipse of orbit

e, the eccentricity of the ellipse of orbit

T, the time of perigee passage by the orbital object.

This summary is basic and limited in scope.* Its purpose is to
explain that the kinetic energy imparted to a payload during the space
launch mode results in placing the payload under a relatively fixed set
of conditions which are in general accordance with Kepler's laws of
planetary motion. The elliptical orbit of the payload is itself fixed in
space. The earth rotates within the orbit, while at the same time the
payload is moving through its orbit and so around the earth. The
difficulty of determining the relationship at any given time between a
given fixed point on earth and the orbiting payload is apparent. But
equally apparent is the easy practicality of determining a payload’s
position in orbit at any time, given the six orbital constants identi-
fied above.

The third mode is recovery from space. Here the major environ-
mental influence is the dissipation of energy during the necessary loss
of altitude and velocity for effective return to earth. The effects of this
mode on hardware are in the structure and shielding for protection

*(For fuller discussi Colonel John F. kK o . N, W . :
Quarterly Review, X, N::.ml TSQpri:go?Qc.%-)'?] n Babcock, ‘‘Orbits of Satellites,”” Air University



36 AIR UNIVERSITY QUARTERLY REVIEW

from the heat of energy dissipation in the atmosphere, the control required
to effect the desired rate of energy dissipation, and the aerodynamic
shape used for maneuverability and control in the atmosphere.

the orbital operation

Let us consider first the mode having to do with operations in orbit
and the applicable tactical considerations. What are the tactical ad-
vantages and disadvantages that apply to the military orbital systems?

Access. A distinct tactical advantage of an orbital system comes
from the line-of-sight access that it offers to that area of the earth below
the orbit. Access and control of access have always been basic to success
in the major military campaigns. First it was control of access provided
by terrain features—a mountain pass, or a hill, or a bridge, or a cross-
roads. As sea power became more important, the nation that could
control access to the major seaports of another nation was able to control
that nation by blockade. Thus the predominance of British sea power
was a controlling factor in the international balance of power during the
nineteenth century. World War II provided the example of the im-
portance of control of air access. Forces which could control access to
enemy airfields could effectively control the air. An orbital system in
a polar orbit has line-of-sight access at one time or another to virtually
every point on the globe. Line-of-sight access can certainly be used to
gain information. It may also be possible to use it for the application
of force.

The trend in successive generations of weapon systems has been
toward increased destructive power and shorter delivery times. The
immense destructive power of the nuclear weapon and the short time to
target provided by the ballistic missile make the application of the
principles of initiative and surprise a great advantage to the aggressor.
To achieve surprise, though, the balance of intelligence must be in favor
of the aggressor. The defender’s line-of-sight access provided by orbital
systems could help to reduce the potential for initiative and surprise that
lies in the use of the ballistic missile by an aggressor.

An orbiting system has access heretofore undreamed of. By its
very nature it does not recognize international boundaries. An orbiting
system at 300 miles is only 300 miles from any point in the world along
its track of successive orbits, whether it is Offutt arB, Wiesbaden, Mexico
City, or Moscow. The unalterable orbit is completely different from
the courses of aircraft, which embody the maneuverability and control
needed to stay within defined international boundaries. It may not be
possible at this time to discern all the advantages that line-of-sight access
provides, but the potential is most probably more diversified than the
obvious first promise of information gathering and transmission.

Dispersal. A second tactical advantage offered by orbital operations
is the opportunity for dispersal of forces to achieve security. The large
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volume of the orbital environment permits dispersal heretofore un-
achievable. This characteristic could be used to protect forces from
surprise attack or to hide forces to achieve surprise.

Immobility. Once found, an orbital system can be tracked and its
future positions in space and time closely predicted. This is a tactical
disadvantage; it may be stated that orbital systems are, from this view,
relatively immobile.

There is no paradox here. Mobility in the classical military sense
is used to gain surprise over an enemy; it is used for protection; and
it is used to gain tactical or strategic advantage by bringing force to bear
at points disadvantageous to the enemy. It is the tool for gaining the
initiative. Because of its tactical importance, its application has been
judged a fundamental principle of war. But can the advantages of
mobility derive from orbital systems? Within our defined time period,
the answer must be no. Once a system is identified, it is immediately
vulnerable to enemy action because all its future positions will be known.

What is the environmental cause for the immobility of orbital
systems? A system in orbit has a fixed track in space with the earth
rotating beneath it. Mobility of the type associated with maneuverable
terrestrial systems is difficult to achieve in space. The physics of the
problem shows why. The velocity vector required to redirect another
velocity vector is directly proportional in terms of magnitude to the
magnitude of the original vector. The force required to redirect a mass
moving at mach 25 is much higher than the force required to redirect
by the same amount that same mass moving at mach 2. This does not
preclude the type of maneuverability for small altitude, direction, and
velocity changes such as might be necessary for rendezvous, docking, and
transfer of men and materials. The basic cost in energy that must be
expended to extensively maneuver an orbiting system is simply so high
that it must be applied with great care and deliberation. The maneuver-
ability of space systems cannot be considered in the same context with
that of atmospheric systems. Conservation of energy for unexpected
situations will be a major consideration in the tactical employment of
orbital systems.

Vulnerability. A second tactical disadvantage of orbital operations
derives from the absence of natural physical protection in the environ-
ment. An orbiting system is vulnerable if found. Tactics and techniques
to counteract this disadvantage are under study, but they cannot be
fully evaluated except by future experience. Survival might be achieved,
for example, by distance, where the orbiting unit is established so remote
from the enemy that ample time is available for defensive action. Such
separation, of course, works also to the advantage of the enemy, if the
friendly force is to be employed in military counteraction. Capability
for dispersal has been mentioned as a tactical advantage of orbiting
units, but dispersed units are subject to piecemeal attack—a disadvantage.
Survival might be pursued by ruse or camouflage, with decoy or other
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techniques. Nonetheless orbiting systems are basically vulnerable, and
their survival would appear to lie not in any one technique but in a
combination of dispersal, active defense, distance, and ruse.

Response Time. A third tactical disadvantage is that orbiting
systems are transients to any selected point in space. This means that
the use of an orbital system to apply force at or from a selected point
is an extremely complex tactical problem. For example, let us assume a
need to apply force against an enemy at a fixed point on or over the
earth’s surface within five minutes after a decision had been taken. A
unit capable of applying the desired force would be in position to apply
it for only a very brief time, after which it would have passed on for
another circuit of the earth. This is commonly referred to as the
absenteeism problem. Favorable response to a commitment to apply
force within a given time against a preselected point requires a stream
or belt of orbiting units. Cost and control problems are obvious.

Kinetic Energy. A fourth characteristic which appears to offer a
tactical disadvantage at this time is that an orbiting system represents
a state of energy unlike that of past weapon systems. A ballistic missile
has basically potential or stored energy, which is expended only in
combat. The energy of an orbiting system is predominantly kinetic or
active energy—that energy required to achieve the altitude and speed
required for orbit. It is true that an orbital system must still contain
potential energy for accomplishing its mission, but this will in almost
all cases be less than the energy expended to achieve orbit. Energy
expended represents resources committed. An orbital system must stand
the comparison with alternative methods for force delivery. It is sub-
ject to the question: Do the tactical advantages outweigh the increased
energy expenditure?

Time-Distance. The time-distance problem for the delivery of force
into, in, or from orbit is of a different magnitude than the same problem
with terrestrial forces. This factor represents a tactical advantage or
disadvantage. The distances are very large, the velocities of orbiting
units very high, and the time interval and distance consumed between
force commitment and application can range from a few minutes and
hundreds of miles to several hours and hundreds of thousands of miles.

Comparative Analysis. The tactical advantages, disadvantages, and
other factors associated with orbiting systems might now be summarized:
Advantages

An orbiting system has line-of-sight access.
An orbiting system can be dispersed and hidden in the large
volume of space.
Disadvantages
An orbiting system is immobile.
An orbiting system is vulnerable, once found.
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An orbiting system is transient, which complicates the application
of force within a specified period of time.

An orbiting system represents energy already expended, which
complicates the cost problem.

Advantage or disadvantage
The time-distance problem for the delivery of force is of a differ-
ent magnitude and nature than with terrestrial weapon systems.

It would cursorily appear that the tactical disadvantages of orbiting
systems outweigh the advantages. Note, however, that the advantage of
access and the control of access has been a key factor in the power
struggles of the past and in fact has often been the key to victory. This
is probably the one aspect of orbital operations that gnaws at every
military officer who seriously considers the military applications of the
space environment. Every professional soldier, regardless of service,
knows the importance of access control to a military campaign. If access
control should be gained to the extent that the space environment is
denied to all but the favored few, those few can control the earth. This
is simply a recognition of the importance of access and of space systems
as the tools for providing routine access on a scheduled basis to any
point on earth. The threat is not new, the argument on the principle
of access is not new, but control of access to all nations is a tool never
before available.

entry into space

Now let us consider the tactical implications of another of the three
environmental modes, the space launch. All man-made orbital systems
originate on the earth, and the earth provides the primary base of support.
So the ability to enter space at will is fundamental to military appli-
cations. An immediate operational problem or tactical disadvantage
associated with this mode is that a point, or object, moving along a
specified orbit, in addition to being transient to a fixed point in space,
is also transient to a fixed point on the earth.* The result is that it is
extremely difficult to apply force from earth against a hostile orbiting
object within a specified response time. To meet the response time, the
advantages of using only a few launch bases, thus expending extra pro-
pulsion energy to gain flexibility, must be weighed against the develop-
ment of a dispersed complex of launch bases that can provide the same
flexibility by variety of location. This same problem is applicable to the
situation where a payload is to rendezvous with a friendly vehicle for
logistic support or rescue.

Whereas the tactical advantages and disadvantages of the orbital
operation mode are primarily reflections of the nature of the environment,

*This statement is not valid for an object in a synchronous-altitude orbit, that is, at about
19,200 nautical miles altitude and so placed in orbit that the ground track holds to a fixed point
on the earth because orbital speed is synchronized with the carth's rotation.
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the tactical considerations of the space launch mode are more a reflection
of the state-of-the-art in launch hardware capabilities. Present capabilities
are centered on the large rocket engine and the vertical-take-off, zero-lift
launch vehicle. The results are massive vehicles, a down-range impact of
the stages, a dilemma as to recovery and re-use of the launch vehicle,
and large, expensive ground facilities. Jt has been said that the rocket
engine emancipates man from the atmosphere and makes him inde-
pendent of the wing. A closer examination suggests that there are still
distinct advantages to fruitful use of the atmosphere and the wing
en route to orbit.

First, if wings are used for lifting the orbital system at take-off, the
thrust-to-weight ratio does not necessarily have to be larger than unity,
as it does with the vertical-take-off rocket. Second, if wings are used
at relatively low speeds en route to orbit, there is a degree of maneuver-
ability in orbit selection that is not normally practical with the vertical-
take-off, zero-lift rocket. The wing could be used to get to the desired
orbital plane and to accomplish the final corrections before the climb
and orbital injection. Third, the atmosphere contains oxygen, which
represents a source of energy that might be usable for thrust. The ability
to tap this source of energy en route to orbit should logically give an
increased capability over the vertical-take-off rocket, which must store
all the energy it consumes. Furthermore use of a winged, minimum-stage
launch vehicle would provide distinct advantages in orbit selection and
coverage. The ability to use the extensive and dispersed network of
existing air bases throughout the globe multiplies flexibility in choice of
orbits and increases prelaunch security through dispersal.

re-entry and recovery

The third fundamental mode is re-entry and recovery—re-entry for
the application of force, or re-entry and recovery for men and equip-
ment. The basic problem is controlled dissipation of the orbital kinetic
energy. The principal tactical advantage that may be offered by the
exploitation of this mode is improved penetration capability for the
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delivery of force on the enemy. The use of the orbiting systemn offers
the opportunity to penetrate at very high speeds and from a wide variety
of approach avenues. As in the space launch mode, re-entry is paced
primarily by technological state of the art. There are two known
methods of re-entry and recovery: ballistic and lifting.

Ballistic Re-entry. A ballistic re-entry does not provide for flexibility
in selection of a landing or recovery area once the commitment to dis-
orbit has been made. Intolerances in disorbit timing are directly re-
flected in a dispersion of the landing point. The lack of control after
disorbit represents a potential hazard to facilities and personnel in the
landing area—a tactical disadvantage. The probability of dispersion in
landing areas brought about by disorbit intolerances inhibits planning
for turnaround and re-use—another tactical disadvantage.

Lifting Re-entry. The other method of re-entry and recovery is the
use of a lifting surface to control the rate of energy dissipation and to
provide maneuverability for landing at a preselected point. This method
offers good flexibility in terms of disorbit timing tolerance and landing
point selection—a tactical advantage. It permits positive control of the
disorbiting vehicle—a tactical advantage. It improves the probability
of reasonable turmaround and re-use capabilities—another tactical ad-
vantage. A tactical disadvantage is that the time spent in re-entry and
the distance covered are longer. Up to several thousand miles may be
traversed in the re-entry phase. It must be logically assumed that a
system would be most vulnerable during the re-entry phase.

the mission and the capabilities

Admittedly discussion of tactical advantages and disadvantages of
orbital operations is conjectural, for there is no known short route to
confirmation at this time. Our discussion has presupposed that the
operating proficiency and experience required for military space opera-
tions have been achieved—something which is not true today.

A fuller assessment of tactical application requires a more thorough
Emderstanding of the environment. The only course to this understanding
is to get into space and sense, observe, test, and evaluate. This is the
genesis of defining the immediate Air Force mission in space. Without
Yvaiting for a threat or a specific military requirement, we need to gain
In understanding of the space environment, to become proficient in
operating in that environment, and to build the experience that will
provide a sounder basis for strategic and tactical applications. These
fundamental capabilities have to be achieved before military capabilities
can bg exercised. The control of access on a global basis, which is a
potential in the military exploitation of the orbital environment, lends
urgency to the immediate mission.

_ The course of military history is filled with parallels to the existing
situation. An example is the airplane. The basic airplane had to be
developed, routine reliability had to be achieved, and reasonable per-



42 AIR UNIVERSITY QUARTERLY REVIEW

formance capabilities exercised before the military applications became
self-evident. And throughout the history of aviation these military appli-
cations have been revealed and have become operable at a time rate
directly proportional to the resources and priorities that were allowed
the military for their exploitation.

The immediate military mission 1s more than new discoveries, or
research, or development; it is to move from the experiment and the
test to the routine operation. The fundamental capabilities involved are
not solely in the province of the military, but their application to the
national security is in that province. This application is unique in terms
of operating characteristics, just as the bomber is different from the
transport, although it may require the same fundamental capabilities of
power plants, auxiliary power, communications, control equipments, and
crew accommodations.

Fundamental Capabilities. What are the fundamental capabilities
of orbital operations? They may be defined on the basis of simple logic.
Early military participation in their achievement and application is vital
to the timely genesis of valid strategic and tactical concepts.

* All orbital operations require a launch capability for orbital
injection—launch in terms of payload, facilities, ground support equip-
ment, and guidance.

e If orbit transfer or in-space maneuverability is required, then
in-space propulsion is necessary to provide the thrust to reorient the
kinetic energy of orbit.

* If man is aboard the orbital system, then life-support equip-
ment is required to sustain life and permit man’s functional operation
under the conditions of hard vacuum and zerogravity.

* Vehicular design must be based on the best available data on
the environment.

* Any space mission involving more than one vehicle in space
requires an ability to rendezvous with another vehicle, establish physical
contact, or dock with the vehicle and then transfer men and materials.
This capability must precede any permanent manned space stations if
personnel are to be replaced and maintenance accomplished.

* The operation of any equipment in space requires power sup-
plies. This is a problem that has been solved on earth and in atmospheric
flight by tapping power from the main propulsion engine and converting
it as required to run subsystems incident to the mission. The problem
in orbiting vehicles is different, because there is no need for a main
propulsion engine to be operating at all times to keep the system in orbit.

* Guidance, control, and observation in orbit require sensors
that operate in the environment, taking advantage of what the environ-
ment offers and surmounting the problems that the environment causes.
The vast distances associated with the environment make perception and
the establishment of reference planes unique problems.
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e The exchange of information between orbital systems and be-
tween an orbital system and the earth dictates a need for communica-
tions equipment.

o The design criteria must be established for the evolution of
vehicles that incorporate a routine capability for re-entry and recovery
from the high speeds of orbit.

e Finally, the launch, control, and recovery of orbital systems
require extensive ground facilities.

Capability Integration. The basic achievement of the enumerated
fundamental capabilities still does not suffice for the assessment of
operating tactics and techniques. With the exception of the launch
capability fundamental to all space operations, there is a need to integrate
the capabilities into basic hardware.

The hardware of space is today specialized and designed for specific
accomplishments. The advent of automatic control and computer tech-
nology, coupled with the harsh environment of the orbital altitudes, has
led to much serious and conscientious debate on the need for man in
space and particularly on his usefulness there in accomplishing military
tasks. While his functional value and his weaknesses may invite serious
questions, there can be no question that he provides on-the-spot judg-
ment. With this judgment man provides a degree of flexibility and
selectivity most difficult to achieve with automatic systems and remote
control.

Perhaps it is appropriate here to draw once again on the lessons
of military history. Battles and campaigns have been won or lost by the
judgment exercised on the field of battle. At best, combat is a state of
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