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Legendary amang twentieth century military historian-
atrategists has been Captain Sir Basil H. Liddell
Hart, not only for hin own voluminous writing but
as mentor of many a younger military analyst. In
much of his writing Liddell Hart emphanized ground
warfare, with particular focus an the role of the tank,
but Captain Michael O. Wheeler, in *““The Employ-
ment of Tactical Air Power: A Study in the Theory
of Strategy of Sir Basil H. Liddell Hart'' concentrates
on the British atrategiat's published thought, dating
from the 19208, on the tactical uase of air power.



AIR POWER

A Study in the
Theory of Strategy of
Sir Basil H. Liddell Hart

CapPTAIN MicHAEL . WHEELER

so well as did the late Sir Basil Henry Liddell Hart. From

his perspective as a former soldier with a rare sense of history and
an even rarer access to the war ministries and the militaries of a score of
nations, Liddell Hart over the course of half a century produced
more than thirty major works on the history and theory of war.’ His
thought reveals a developing logic which many have taken to be the
definitive statement of military strategy. Moreover, the logic of
Liddell Hart's argument has not dated significantly since his
death in 1970. As increased emphasis is placed today upon the

F EW MEN in any age have employed the rhetoric of strategy




‘{war—ﬁghdng capabilities of both general
'purpose and strategic forces, Liddell Hart's
theory of strategy deserves renewed atten-
tion for the lessons that it yields.

This study will extract from the theory
those reflections that relate to the employ-
ment of air power in general and of tactical
air power in particular. Emphasis will be
placed upon the strategy for employing

ound attack tactical air power; in the de-
velopment of Liddell Hart's views on this
matter, tactics will be discussed to some ex-
tent, for, as he himself frequently observed,
the border between strategy and tactics is
never precisely defined. Before discussing
the strategic dimensions of employing
fighter/attack aircraft, however. it is neces-
sary first to establish a framework of con-
cepts emerging from the work of Liddell
Hart.

The Evolution of
Liddell Hart's Thought on Air Power

Liddell Hart was one of the most
enthusiastic early proponents of air power.
It can be seen from a close study of his
work, however, that by the time he came
to publish what is generally considered to
be his most finished product (the second
revised edition of Strategy of 1967), he had
considerably muted his earlier enthusiasm
for air as an instrument of military strat-
egy. To fully appreciate the extent of this
change, it is necessary first to consider
some of his early views—views, one will
note, which reflected the emerging nature
of air warfare in World War I, in the
sense that no distinction was then made
between the strategic and tactical missions
of aircraft.

A participant in the First World War,
Liddell Hart was one of the foremost
prophets of the early postwar period; he
clearly grasped the significance of modern
mechanized warfare, glimpses of which
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had emerged by narrow degrees in the
latter part of that bloody conflict.? Al-
though he is known to have become an
outspoken advocate of the tank by 1921,
his advocacy of fighter/attack aircraft is
somewhat less well known. Part of the
reason for this latter advocacy, one can
conjecture, derives from his deep respect
for the views of T. E. Lawrence, the
famous Lawrence of Arabia, a man whom
Liddell Hart took to be one of the few
strategic geniuses of the twentieth cen-
tury.® Lawrence’s experience with a strat-
egy combining attacks by his Arab irregu-
lars with strikes by aircraft from the five
Royal Air Force (rRaF) squadrons in Al-
lenby’s campaign against the Turks in
Palestine (1916 to 1918) had convinced
Lawrence that “a combination of ar-
moured cars and aircraft could [in the
future] rule the desert.”* Indeed, Law-
rence's feeling for the future of air power,
amounting almost to a religious vision for
him, led to his enlistment in the RAF In
1922, for reasons which Liddell Hart
summarizes:
It may be near the truth to say that T. E.
went into the Air Force for the same
reason that some of the most thoughtful
men of the Middle Ages went into a
monastery. It was not a sudden decision,
but had been his intention since the last
year of the War. His medieval
forerunners went into a monastery not
only in search of a refuge, but in support
of a faith. T. E. had the same dual motive
in entering his modern monastery. In his
belief, the utilization of the air was “the one
big thing left for our generation to do.”
Thus everyone “should either take to the
air themselves or help it forward.”>

Since Lawrence was one of Liddell
Hart's few living heroes in 1921, since he
and Lawrence frequently corresponded
with one another, and since Lawrence’s
views on warfare increasingly focused on
his vision of the decisive future of air
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power, one can surmise that something of
this vision would have rubbed off onto
Liddell Hart. Regardless of the genesis of
Liddell Hart's views, there is ample evi-
dence that the potential of air power
captured his imagination. He was to write
(in 1923 and 1928, respectively):

The tactical methods of the Mongol Army
in the thirteenth century carry lessons of
importance for present-day students of war
. . Aeroplanes would seem to have the
same qualities [as the Mongol cavalry] in
ever higher degree, and it may be that in
the future they will prove the successors of
the Mongol horsemen. ¢
The wider role of mobility and offensive
power lies in the air. And the air appears
to be cast for the decisive role as the heirs
of Alexander’s “companion” cavalry.’

These comments are all the more strik-
ing when one considers the pre-eminent
place in war's history that Liddell Hart
assigns to a small group of military strate-
gists, Alexander and Genghis Khan in-
cluded. These comments are, moreover,
quite representative of Liddell Hart’s
emerging views on the value of the air-
plane as an instrument of strategy, al-
though the views were even then some-
what qualified. That qualification becomes
clear when one considers his early assess-
ment of the value of air:

Mobity: “they have a tremendous superior-
ity over all other arms”

Secrecy (for surprise and security): “save in
exceptional conditions, early warning of
their approach is obtainable”

Co-operation: “they share the advantage of
the tank”

Secunty: “they are, at present, most vulnera-
ble save for the indirect security afforded
by their mobility. . . . Here lies the joint in
the aeroplane’s harness”

Concentration (of hitting power): “aircraft are
difficult to assess” 8

This evaluation can be further con-
strained to what Liddell Hart called “the
three essential elements of warfare—hit-
ting power, protection, and mobility.” ¢
The airplane is then seen by him to be
strongest in terms of mobility, weakest in
terms of protection (and survivability), and
of uncertain value in terms of hitting
power. That assessment, it will be argued
later in this study, continued unabated in
Liddell Hart's thought, through to the
1967 edition of Strategy. And the signifi-
cance of such a fact lies in his failure to
appreciate developments in technology
sufficiently, which enhanced the surviva-
bility of the fighter/attack aircraft in hos-
tile environments and increased the accu-
racy and magnitude of its firepower; these
factors should have (but apparently had
not) figured in Liddell Hart’s final pub-
lished position on the value of tactical air.

I

The wider role of
mobility and
offensive power
lies in the air.

In the early 1920s, however, the unique
mobility of the airplane was for Liddell
Hart sufficiently impressive to justify his
envisioning a virtually unlimited future for
the impact of air power on strategy. Thus,
he was to write in 1922:

In view of the transcendent value of air-
craft as a means of subduing the enemy
will to resist, by striking at the moral
objective, the question may well be asked:
Is the air the sole medium of future
warfare? That this will be the case ulti-
mately we have no doubt, for the advan-
tages of a weapon able to move in three
dimensions over those tied to one plane of



movement are surely obvious to all but the
mentally blind. *°

It has been seen, then. that by the early-
to mid-1920s Liddell Hart had arrived at
vision of the future of air power which
vas, to say the least, optimistic. The
rucial stages in the evolution of his
thought after the mid-1920s, however. did
not prove to be so kind to air. To
understand the reasons for that develop-
ment, one must first explore the nature of
his theory of strategy.

Liddell Hart’s Theory of Strategy

The theory of strategy that Liddell Hart
developed reflects his general approach to
scholarship. It is broad in scope, articulate,
brilliantly insightful, but (at least on first
reading) unorganized and vague. To rem-
edy this latter quality, it is helpful to
supply an organized outline of Liddell
Hart's theory before considering its appli-
cation. Moreover, such an outline will
facilitate a further discussion of his evolv-
ing views on air power, insofar as few
central themes in his strategic theory were
late products of his thought. All of the
main ideas discussed here were already
emerging in Liddell Hart's writings in the
1920s.

Three main themes form the backbone
of the theory: (1) the nature of strategy
itself; (2) the relationship of strategy to
both grand strategy and tactics; and (3)
the concept of the indirect approach.
Since these themes are central to one’s
understanding Liddell Hart’s thought,
they will be discussed in detail before
proceeding.

The first main theme, the nature of
strategy, captured what Liddell Hart took
also to be a first principle of human
nature: namely, that the dimension in
which wars are really won or lost is
essentally a psychological dimension. Wars
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reflect conflicts that grow out of human
relationships, and human relationships are
but a manifestation of the influences
which human beings exert, one upon the
other. So far as a study of war is con-
cerned, then, the central truth implied by
this state of affairs is that “the real target
in war is the mind of the enemy com-
mander, not the bodies of his troops.” !

This simple idea serves Liddell Hart as
a springboard for a biting critique of the
“pseudo-Clausewitzian” conception of
strategy, which he took to be the prevail-
ing wisdom of the military strategists of
the First World War.'? This “pseudo-
Clausewitzian” view suggests that strategy
can be reduced to the art of employing
battles to gain the “objects of war” (shortly
to be defined). The emphasis, indeed the
single-minded concentration of this view,
is placed upon closing with, engaging, and
destroying the enemy in pitched battle,
which is (as Liddell Hart interprets the
“pseudo-Clausewitzian” view) taken to be
the logos of the general’s art.

It is important at this point not to
misconstrue what Liddell Hart is saying.
He is not denying the importance (fre-
quently critical) of battle for winning wars,
nor is he denying that one often gets at
the mind of the enemy commander
through the bodies of his troops. Instead,
he is exploring the fatal attraction that the
vision of pitched battle has had for many
otherwise sober minds: an attraction which
easily leads one to the view that the prime
canon of strategic doctrine should be the
destruction of the enemy’s main forces on
the battlefield. What Liddell Hart is argu-
ing is that while engaging the enemy in
battle may often be an option selected by
strategy, it should not be allowed to
become the option which dictates strategy.
He thus concluded that “the true aim [of
strategy] is not so much to seek battle as
to seek a strategic situation so advanta-
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geous that if it does not of itself produce
the decision, its continuation by a battle is
sure to achieve this.” 3

The tone of this conclusion is captured
in the word “dislocation.” The aim of
strategy (and hence its defining nature) is
to achieve a dislocaton of the enemy, a
situation that equates to psychological pa-
ralysis of the enemy’s forces. This psycho-
logical paralysis can be expected to result
in a decisive diminishing of the enemy’s
capacity to resist the application (or, in-
deed, even the threatened application) of
force, and this—argued Liddell Hart—is
the indispensable service that the military
commander can offer his leaders, carrying
out strategy in the service of the state.

One is led by this final view of strategy
to consider the second main theme in the
theory: namely, the relationship of strat-
egy to both strategy in its more compre-
hensive form (grand strategy) and strategy
in its operational application (tactics). It
has already been suggested that strategy
should aim at a dislocation of the enemy,
a paralysis of his will to resist. This
definition of strategy is, one must note,
conceptually limited, in that it considers
strategy in a vacuum—strategy solely in
relation to itself. The complex web of
possibilities open to the military strategist
begins to be fully appreciated only when
one considers strategy in a richer context,
in the context of its relationships to both
grand strategy and tactics.

Grand strategy is viewed by Liddell
Hart as the consciously devised plan for
combining all of the instruments of na-
tional policy (one of which is the military)
to achieve national objectives. In this
sense, then, grand strategy both sets the
objectives and structures the proper mix
of instruments (military, diplomatic, eco-
nomic, and so forth) to achieve those
objectives. Grand strategy can thus be
viewed as “policy in execution” (Liddell

Hart's phrase), and from the relatonship
of grand strategy to strategy arises his
second definition of strategy as “the art of
distributing and applying military means
to fulfill the ends of policy.” ' It should be
further noted that grand strategy has
priority over strategy; hence policy should
govern strategy, and not the reverse.

Similarly, Liddell Hart contends that
tactics should not be allowed to dictate
strategy. The tactical level can be viewed
as the level at which strategy becomes
operational. It follows from the logic of
his argument that the aim of strategy at
the border of tactics is to bring about
battle under the most advantageous cir-
cumstances. If circumstances can be made
so undeniably advantageous that the en-
emy perceives no chance of his winning,
so much the better, he argues.

From this threefold relationship, then,
emerges Liddell Hart's completed defini-
tion of strategy, delineating priorities and
attributes in the following way:

(highest priority)

Strategy in relation to grand strat-
egy is the art of distributing and
applying military means to fulfill
the ends of policy, in the service
of the state.

Strategy in relation to itself is the
art of achieving a situation so ad-
vantageous that if it does not of
itself produce the decision, its con-
tinuation by battle is sure to
achieve this.

(lowest priority)

Strategy in relation to tactics is the
art of bringing about the battle
under the most advantageous cir-
cumstances possible.

Given this definition of strategy, one
can then proceed to the final major theme
in Liddell Hart's theory, what he calls the
indirect approach. This phrase is the most
difficult aspect of his theory to under-



stand, due to the ambiguity which sur-
rounds it. The core meaning of the
indirect approach is simply doing the
unexpected, throwing the enemy off bal-
ance. In this sense, the indirect approach
is a mere rephrasing of the classic prina-
ple of surprise. Liddell Hart himself notes
this fact when he writes that “the strategy
of indirect approach is, indeed, the high-
est and widest fulfillment of the principle
of surprise.”’® The full meaning that he
attaches to the indirect approach, how-
ever, is wider than mere surprise. From
his comments, one can infer that the
indirect approach involves three vital
phases. First, the strategist should have as
full an understanding of his enemy as
possible—of his strengths and weak-

Is the air

the sole medium
of future warfare?
Thar this

will be the case
ultimately

we have no doubi.

nesses—so as to identify the weakest
points in the enemy’s strategy, force struc-
ture, and operational doctrine. Second,
the strategist should have an empathic,
almost intuitive, turn of mind, which
enables him to put himself in the place of
the enemy. Only by identfying from the
enemy’s point of view what is perceived as
expected can one begin to envision the
possibilities for doing the unexpected.
And third (and perhaps most important,
since this is the most often ignored aspect
of the indirect approach), the strategist
should be keenly aware of the intricate
relationships that exist among grand strat-
egy, strategy, and tactics. The indirect
approach cuts across all three categories;
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hence the strategist should insure to the
best of his ability that pursuit of the
indirect approach in one category does
not subvert the achievement of ends ne-
cessitated by other categories, particularly
those of higher priority.

The indirect approach is most often
manifested at the level of strategy in what
Liddell Hart calls a “distracting” move
preceding the “dislocating” move. The
most frequent kinds of distracting moves
in modern mechanized warfare normally
involve an unexpected attack of a logistical
nature: e.g.. an attack on command and
control facilities or on lines of communica-
ton. It is important, however, to avoid the
mistake of identifying the indirect ap-
proach too closely to such moves, as some
recent military writers have tended to
do.!'® For the indirect approach offers
strategic opportunities as varied as the
complexity of the environment in which
modern warfare occurs. That most strate-
gies of indirect approach in this century
have had a logistical motive does not entail
that all strategies of indirect approach in
the future be so limited.

Given, then, this noton of the indirect
approach, Liddell Hart concludes that an
understanding of strategy can profit from
a study of history: “Throughout the ages,
effective results in war have rarely been
attained unless the approach has had such
indirectness as to ensure the opponent’s
unreadiness to meet it." '

There are many other aspects of Lid-
dell Hart's theory that could profitably be
considered. The three major themes
which have been discussed, however, form
the conceptual framework within which
the remaining minor themes are devel-
oped. Thus, this brief discussion can suf-
fice for an examination of the next stage
in the evolution of his view of air power:
namely, his treatment of strategic bom-
bardment.
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Air Power’s Falling from Favor
in Liddell Hart’s Thought

It is impossible to establish finally and
authoritatively why a man changes his
views, short of finding some explicit state-
ment to that effect by the man himself.
Yet a change definitely did occur in
Liddell Hart’s views from the 1920s to the
1960s with respect to the value of air
power as an instrument of strategy. It is
important, for more than academic rea-
sons, to reflect on why he changed his
views. For, as will be argued, Liddell
Hart’s relative depreciation of the value of
air power in his later thought results not
from the logic of his theory but from a
failure to apply that logic properly.

To establish this claim, one can begin by
considering Liddell Hart's views on the
strategic bomber offensives of the Second
World War. He himself in the early
twenties had begun exploring the possibil-
ity of massive air strikes against the indus-
trial and politcal infrastructure of a coun-
try. He then wrote:

But the air has introduced a third dimen-
sion into warfare, and with the advent of
the airplane new and boundless possibilities
are introduced. Hitherto war has been a
gigantic game of draughts. Now it becomes
a game of halma. Aircraft enable us to
Jjump over the army which shields the enemy
government, industry, and people, and so
strike direct and immediately at the seat of the

opposing will and policy. *°

This statement reflects the outrage suf-
fered by Liddell Hart's intellectual and
moral sensitivities at the indecisive cam-
paigns of the First World War. His
emerging theory of strategy was to a
certain extent a reflection of that outrage,
and his incisive critiques of the casualty-
intensive approaches which led to trench
warfare chastised the lack of imagination
which (in his view) had kept the Allied

commanders from using the indirect ap-
proach. In this context, the airplane—with
its ability to leap the trenches and strike
directly at the protected heart of the
enemy—seemed to offer the perfect inno-
vation needed to adapt the indirect ap-
proach to twentieth century warfare.
Thus, Liddell Hart was to write in one of
his earliest histories of the First World
War:
The year 1915 witnessed the dawn of
another new form of war which helped to
drive home the new reality that the war of
armies had become the war of peoples.
From January onwards, Zeppelin raids be-
gan on the English coast and reached their
peak in the late summer of 1916, to be
succeeded by aeroplane raids. The diffi-
culty of distinguishing from the air be-
tween military and civil objectives smoothed
the path for a development which, begin-
ning with excuses, ended in a frank avowal
that in a war for existence the will of the
enemy nation, not merely the bodies of
their soldiers, is the inevitable target.?°

Liddell Hart’s views on tactical aviation’s
limited but suggestive successes in World
War I tended to balance his views on
offensive bombardment, at least through
the early 1920s. The doctrinal debates in
Great Britain and the United States on
the proper employment of air power,
however, were rapidly narrowing in favor
of the long-range bomber offensive, to be
strategically employed independent of
ground forces.?! Liddell Hart's emphases
had largely followed suit.?? The reasons
for this are not hard to surmise. A
sudden, massive, devastating strike at the
enemy’s industrial centers seemed to con-
stitute the strategic ploy which could indi-
rectly paralyze the enemy’s will at the
outset of a war, thus destroying his ability
to resist, in a way consistent with the logic
of Liddell Hart’s theory. He had recog-
nized this in 1930 in writing: “As the
submarine was primarily an economic



~———weapon, so was the aeroplane primarily a

psychological weapon.”?¥ Destruction of
“the enemy's will could thus offer a way to
avoid the indecisive, bloody pattern of
warfare set by the First World War.

Liddell Hart never went to the ex-
tremes that some of the advocates of air
power tended toward. and thus he never
argued for the exclusive use of air power
in long-range bombardment, at the cost of
the fighter pursuit, close air support, and
interdicion missions. Moreover, he modi-
fied his early advocacy of industrial bom-
bardment and by 1941 had come out in
public in opposition to an air strategy
based primarily on long-range bomber
offensives. The reasons for this change in
his view derive more from his strategic
theory than from any moral concern,
although the latter did play some part in
his thought. His argument, quite simply,
was that a strategy of long-range bom-
bardment was ahead of the technology of
the day. For the bombing strategy to
succeed, it would have to accomplish the
sudden and simultaneous delivery of mas-
sive firepower at a large number of
points, so as to shock the enemy into
surrender. Instead, the strategy that was
adopted (constrained more by technology
than by doctrine) involved a bombing
campaign spread out over months, slowly
rising in intensity. It amounted not so
much to a decisive indirect approach as it
did to an extended siege coupled with
long-range interdiction. And concerning
both siege and long-range interdiction,
Liddell Hart’s position is quite clear. With
respect to the siege, he argued:

Unless there is opportunity and favourable
prospect for a quick surprise assault, a
siege is the most uneconomic of all opera-
tions of war. When the enemy has still a
field army capable of intervening, a siege is
also the most dangerous—for until it is
crowned by success the assailant is progres-
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sively weakening himself out of proportion
to his enemy. ?*

And with respect to interdiction, he con-
tended that the effects of such a campaign
are inversely proportional to the distance
between the targets interdicted and the
front. The greater the distance, he ar-
gued, the slower are the effects of the
interdiction on the campaign.

...Iina war
for existence
the will of the
enemy nation . .

is the
inevitable rarget.

Thus, Liddell Hart was not so much
arguing that the offensive bombing cam-
paign would produce no strategic results as
he was that it lacked the element of
indirectness to produce decisive results.
The siege was spread over time; the
interdiction took time to be translated to
effects on the battle. Even given these
drawbacks, however, the bombing offen-
sive might still have been strategically
justified, for he recognized that “under
the new conditions of warfare, the cumula-
tive effect of partial success . . . may be
greater than the effect of complete success
at one point.” 2* But the crucial factor that
precluded its being realized was an incon-
gruence of grand strategy with strategy.
The aim of grand strategy, implicit
throughout the war and explicit after the
Casablanca Conference of 1943, was un-
conditonal surrender, which ruled out the
possibility of a negotiated settlement to the
war. Thus, there was no practical way
(according to Liddell Hart) for the weak-
ening of the will of Germany’s population
to be translated into German policy. His
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conclusion from this fact was the follow-

ing:
In a long-range war, such as a purely air
war, it is inherently impossible for the
people who suffer it to make an effective
protest ‘against continuing to suffer it. In
that fact lay the fundamental weakness of
the cross-Channel bombing match as a
means of attaining our war aim. It was too
much like pushing people into a steep-
walled pit, telling them that you were going
to pelt them with stones so long as they
stayed there, while offering them no means
of climbing out. ?¢

Hence, while the essentially tactical suc-
cesses of the long-range bombing offen-
sives of World War Il may have been
real, their success as a strategy, according
to Liddell Hart, was not realized. More-
over, by the time the technology had
become available in the 1950s and 1960s
to translate the timely shock of such
offensives into an indirect strategy, stra-
tegic superiority was rapidly disappearing
from the international scene. Liddell Hart
had in fact anticipated many subsequent
discussions of nuclear deterrence when he
wrote in 1925:

Moreover, though in Europe an air blow
would be decisive, its achievement would
probably depend on one side being supe-
rior in the air, either in numbers of aircraft
or by the possession of some surprise
device. Where air equality existed between
the rival nations. and each was as industri-
ally and politically vulnerable, it is possible
that either would hesitate to employ the air
attack for fear of instant retaliation.?’

Dreams one is committed to die hard.
Liddell Hart's intellectual youth had in-
volved the construction of scenarios in
which air power—in the form of bomber
offensives—was seen to offer an instru-
ment by which a strategy of indirect
approach could be realized for modern
mechanized war. That vision for him had

died. ?® But there remain the successes of
tactical aviation in World War 11, and his
views on some of those successes now
deserve attention.

In the era immediately following World
War II, Liddell Hart's respect for the
potential of tactical air power remained
high. With respect to this potential, he was
to write in 1947:

Although air power fell short of the deci-
siveness anticipated—except for its inciden-
tal use in conveying the atomic bomb—it
wrought a greater change in warfare than
any previous development had done. . .
While the air force did not supersede the
older forces, it superimposed itself on
them—and took the leading place, though
not attaining sovereignty. 2

However, air power was no longer
viewed by Liddell Hart as a weapon to
build one’s strategy around, so much as it
was valued for its tactical flexibility.3® He
spoke highly of the use of tactical air in
close support of ground forces in North
Africa and in Normandy, as he also did
concerning the use of tactical air in var-
ious interdiction operations. But even the
value of these roles had been further
restricted in his views, by the time he
published the revised edition of Strategy.
There, he viewed air power as essentially
a superartillery, to be molded to the roles
it could play in support of mechanized
ground forces.®' The point is not that
Liddell Hart had utterly failed to appreci-
ate the value of the fighter/attack aircraft
operating in conjunction with ground
forces, for he did recognize the value of
this role. It is simply that he no longer
envisioned any truly independent role for
air to play outside of supporting ground
forces, to the extent that a strategy might
fully exploit the use of air. Interdiction
missions with their largely logistical mo-
tives remained a possibility, it is true, but
one can infer from his comments that



'even they had lost their aura of freshness
‘and thus their element of surprise, mak-
ing them unlikely candidates around
which to devise a strategy of the indirect
approach.

. . . air power

. wrought a
greater change in
warfare
than any
previous development
had done.

Liddell Hart. in short, seemed to have
at worst rejected and at best understated
the strategic flexibility of the modern
fighter/attack aircraft. Thus, one might
ask: Why did Liddell Hart underrate the
potential of fighter/attack aircraft? How
might fighter/attack aircraft be strategically
employed in a manner consistent with his
theory of the indirect approach?

Why Did Liddell Hart’s
Views Change?

As has already been noted, there will
never be a definitive answer as to why
Liddell Hart's views on air power in
general and tactical air power in particular
had changed. Indeed, the change may be
more of degree than of substance, in that
his early works were concerned more with
the future of war (and hence tended to be
speculative), while his latter works were
concerned more with the lessons of war
(and thus tended to dwell on the past).
Even given this possibility, however, there
are sull sufficiently intriguing hints scat-
tered throughout his writings to suggest at
least nine fundamental reasons why Lid-
dell Hart may have felt that tactical air
power could not serve as a primary
instrument around which to build a strat-
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egy. Those reasons, each of which is
discussed at some point in his writings, are
the following:

I. The fighter/attack aircraft lacks flexi-
bility in the nature of the munitions to be
delivered.

2. The fighter/attack aircraft lacks suffi-
ciently precise accuracy in placing muni-
tions on ground targets.

3. The fighter/attack aircraft lacks dis-
crimination in placing munitions on
ground targets.

4. The fighter/attack aircraft lacks sur-
prise.

5. The fighter/attack aircraft lacks sur-
vivability in hostile defensive environ-
ments.

6. The fighter/attack aircraft lacks suffi-
cient flexibility in combat operations.

7. The fighter/attack aircraft lacks an
all-weather, day-and-night capability.

8. The use of fighter/attack aircraft for
combat support engenders undue caution
on the part of ground commanders.

9. The fighter/attack aircraft lacks the
ability to capture or control territory or
troops.

In assessing these views, one might
inidally note that the first seven relate to
existing levels of technology. in that they
reflect the three basic features of air
power that Liddell Hart had discussed in
the early 1920s: hitting power, protection,
and mobility. He had then maintained
that protection and firepower were the
weakest aspects of the aerial weapon.
There is sufficient cause to believe that he
never changed from these early views.

Considering first the related issues of
precision and discrimination in weapons
delivery, one finds the following. Liddell
Hart's basic concern in these issues was
whether tactical air could reasonably be
expected to hit a maneuvering target with
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any reasonable accuracy while not simulta-
neously hitting friendly forces in the im-
mediate combat vicinity. This concern sur-
faced at numerous points in his writings
and with other factors led him to the
following conclusions: “An air force is a
super-guerrilla instrument. It has thus a
natural tendency to lead, strategically, to
attrition warfare—the gradualness of
which carries an ever-extending devasta-
tion and damaging aftereffects.”3? This
comment partly reflects his view that
weapons delivered at high speed at small,
often camouflaged, maneuvering targets,
in the face of defensive ground fire,
would necessarily be inaccurate, thus lead-
ing to the tendency to make up for this
inaccuracy with massive increases in explo-
sive firepower. Hence, discrimination be-
tween friendly and enemy forces would be
sacrificed, and aircraft could not, there-
fore, be used in any truly close combat
support role.

The limitations of using air in support
of ground forces in close contact with the
enemy were clearly expressed in this view.
What Liddell Hart did not sufficiently
anticipate, however, was the development
of tactical delivery doctrine and a genera-
tion of guided bombs, allowing quantum
leaps to be made in improving upon the
accuracy of air-delivered munitions. Such
munitions could indeed be limited in size
and still provide the necessary accuracy
and, given proper air-to-ground coordina-
tion, discrimination to facilitate the accom-
plishment of close air support missions.

Similar observations can be made con-
cerning the other technology-related fac-
tors. Surprise, for instance, is facilitated by
the speed with which an aircraft can be
directed to a target, as well as by the
ability to engage targets under adverse
environmental conditions—once again, ca-
pabilities related to levels of technological
advance. Flexibility (which Liddell Hart

took to mean such things as combat radius
and ume over target) and, to a great
extent, survivability are heavily influenced
by the airplane’s being tied to its airfields.
Liddell Hart had observed in 1934 that
“the large ground organization of a mod-
ern air force is its Achilles’ heel.” * Once
again, however, technological advances (in
shelters for aircraft, vertical or short
takeoff capabilities, and so forth) can
enhance flexibility and survivability, in
ways which he did not apparently con-
sider. And the same sort of argument can
be raised concerning the capability of
modern aircraft to survive in hostle de-
fensive environments, given systems to
suppress defenses.

The main observation of these com-
ments, in short, is that the first seven
reasons are expressions of circumstantial
limitations, limitations which can be ame-
liorated to a considerably greater extent
than Liddell Hart allowed for. There is
nothing in the logic of his theory to
suggest that any of the first seven reasons
necessarily limits the ability of tactical air to
function as an instrument that one could
build a strategy around.

The eighth reason (the engendering of
undue caution in ground commanders) is
suggested in Liddell Hart's discussion of
the Salerno Campaign in World War IIL
He contends that the German command-
ers at Salerno felt “that the Allied High
Command’s habit of limiting the scope of
its strokes to the limits of constant air-
cover had been the defender’s solution, by
simplifying the multiple problems of the
defence.”3* This implies that an undue
caution is engendered by depending on
supporting air cover. thus foreclosing stra-
tegic options. Liddell Hart recognized the
value of air cover, and he was not advo-
cating the adoption of a strategy which
threw ground forces into an environment
dominated by enemy air. At the same



time. however, he recognized that military
genius, in the sense of innovative strategy,
often requires audacious action (a phrase
he uses): “History shows that rather than
resign himself to a direct approach, a
Great Captain will take even the most
hazardous indirect approach—if necessary,
over mountains, deserts, or swamps, with
only a fracdon of his force, even cutting
himself loose from his communications.” %
To this could now be added the phrase,
“even cutting himself loose from his sup-
porting air cover.” It is surely no argu-
ment against tactical air power to suggest
that rehance on air power can dull the
capacity for audacious action. There is
little reason to believe that any com-
mander who could not be a Great Captain
with supporting air cover would be likely
to become one uithout such support. Au-
dacity on the part of combat commanders
is, in short, logically independent of the
air power issue.

Finally, there is the argument that air
power can control neither ground nor
armies; hence (the conclusion is advanced)
air power cannot be a primary instrument
of strategy. in the sense that the doctrine
supporting the achievement of one’s ob-
jectives would necessarily consider the ca-
pability and force structure of one’s
fighter/attack aircraft. This thesis is sug-
gested as follows:

While air-mobility could achieve such direct

strokes by an overhead form of indirect

approach. tank-mobility might achieve
them by indirect approach on the ground
avoiding the “obstacle” of the opposing
army. To illustrate the point by a board-
game analogy with chess—air mobility in-
troduced a kmghts move, and tank-mobil-
ity a queen’s move, into warfare. This
analogy does not, of course, express their
respective values. For an air force com-
bined the vaulting power of the knight's
move with the all-ways flexibility of the
queen’s move. On the other hand, a mecha-
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nized ground force, though it lacked vaulting
power, could remain in occupation of the
“square” it gained. %

The argument as stated may indeed
turn out to be a straw man. There are
other suggestive passages, however, which
give the careful reader at least a small
residue of doubt that Liddell Hart did
violate his own views on physical control
of territory, in the sense that he concluded
that the lack of such a capability degraded
the role of tactical air power. To draw
such a conclusion ignores the coordinated
aspect of modern combat doctrine, in
which air, tank, and infantry can be
deployed in a mutually supporting role.
Moreover, even when employed by itself,

. an air force
combined the
vaulting power of
the knight's move
with the all-ways
Sflexibility
of the queen’s move.

tactical air power can play a crucial role in
isolating the battlefield—itself a form of
“control of territory.”

I+ Has noT been the purpose
of this essay to analyze exhaustively the
thought of B. H. Liddell Hart. Instead, it
has concentrated on revealing how mod-
ern tactical air power has features inti-
mately consistent with the thrust of his
strategic views. It is hoped that the value
of these ideas will lie in the consequences
that could follow from their adoption as
premises, as, for instance, in the further
refinement of a NATO strategy, using to
the maximum the potential of tactical air.

United States Air Force Academy
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N 26 May 1972 in Moscow, the Secretary of the
Communist Party of the Soviet Union, Leonid
I. Brezhnev, and the President of the United
States, Richard M. Nixon, signed two historic strategic
arms limitation agreements constraining part of the strategic forces
of the two signatories. The treaty limited antiballistic missile (ABM)
systems, and the interim agreement on strategic offensive
arms limited the number of intercontinental ballistic missle
(1cBM) launchers and submarine-launched ballistic missile (SLBM)
launchers. The interim agreement on strategic offensive
arms, however, was a far less comprehensive agreement than
was originally envisioned in the Strategic Arms Limitation Talks
(saLT) by the United States.! Even during the final preparations
of these documents, the United States did not feel comfortable
with an “interim” and incomplete agreement limiting strategic offensive
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weapons. As United States Ambassador,
Gerard Smith stated on 9 May 1972 that
if an agreement providing for more com-
plete strategic offensive arms limitation
were not achieved within five years, U.S.
supreme interests could be jeopardized,
and this could constitute a basis for with-
drawal from the aBM treaty.?

From that historic day in Moscow In
1972 until the meeting between Secretary
Brezhnev and President Gerald R. Ford in
Vladivostok in the latter part of Novem-
ber 1974, the second phase of saLT had
been distinguished only by the lack of
progress in negotiating a more complete
agreement on strategic offensive arms.
With the apparent breakthrough at Vladi-
vostok, however, it would seem that the
basis for an agreement, which appears on
the surface to be equitable, has been
reached by the leaders of the two coun-
tries. It remains to be seen whether this
progress can be translated into a formal
agreement acceptable to the two govern-
ments.

Although the details of the Vladivostok
agreement are somewhat sketchy, appar-
ently the new agreement would limit both
sides to an aggregate total of 2400 stra-
tegic offensive systems, consisting of 1CcBM
launchers, sLBm launchers, and heavy
bombers.* Further, each side would be
allowed a maximum of 1320 missile
launchers deployed with multiple inde-
pendently targetable re-entry vehicles
(MIRV's). The new agreement is to extend
until 1985, assuming signature in the
summer of 1975. There will be freedom
to change the mix of strategic systems
within the 2400 ceiling, although it is not
clear whether each side will be free to
build additional fixed icBm launchers as
replacements. However, three major issues
which the Soviets attempted to raise in
SALT have apparently been dropped: their
demands for (1) compensation for mod-

ern ballistic missile submarines belongin
to US. naTo allies, (2) the liquidation of
U.S. ballistic missile submarine bases out-
side the U.S., and (3) an appropriate
solution to the question of U.S. nuclear-
capable systems deployed in third coun-
tries and on aircraft carriers in range of
targets in the Soviet Union. *

There are many important details to be
worked out before the agreement would
be complete. For example, there may be
several necessary collateral constraints to
incorporate into the agreement in order
to improve each side's confidence in the
verification of MIRVed launcher limits.
There will need to be an agreed definition
of a heavy 1cBM if that distinction is to be
retained from the interim agreement. Ap-
propriate destruction and dismantling
procedures will have to be established to
insure acceptable exercise of the freedom-
to-mix option.

Although it may be prudent to remain
somewhat skeptical with regard to the
Vladivostok agreement, there is a basis for
some optimism as to the conclusion of a
follow-on saLT accord more equitable to
the US. in terms of limitations than the
present interim agreement. The outlines
of the Vladivostok agreement appear to
satisfy the requirements of the Jackson
Amendment® in that the United States
would not be limited to levels of strategic
forces inferior to those of the Soviet
Union. The United States, however, has
made its goal in this phase of saLT more
explicit. Secretary of Defense James R.
Schlesinger has stated that the United
States’ objective in sALT is to maintain
“essential equivalence” with the Soviet
Union in strategic offensive capability.® In
elaborating on this concept Secretary
Schlesinger has stated that the United
States is willing to tolerate the existence of
asymmetries in the strategic forces of the

two sides provided that these asymmetries



balance to provide essential equivalence in
fact as well as in perception.’

It would appear that, in regard to the
criteria that determine strategic capability,
the principle of essential equivalence
would require equality in those criteria
whose attainment is practical and that,
where equality is not practical, one side’s
advantage in one criterion must be bal-
anced by the other side’s advantage or
advantages in comparable criteria, le.,
there must be balancing asymmetries.
However, the term “essental equivalence”
has been used to describe both the U.S.
objective in saLT and the overall U.S.
strategic objective. A new SALT agreement
along the lines of the Vladivostok accord
would limit those strategic systems that
have the most influence on the strategic
balance between the two countries. There
are other strategic systems less central to
the strategic equation than those to be
limited but which also play a role in the
strategic relationship between the two
countries, e.g., aerial tankers and early-
warning systems. A new SALT agreement
may have no impact on these systems.
Should there be two calculations of essen-
tial equivalence, one based on the terms of
a new sALT agreement and the other
based on overall strategic capabilities?
More important, should essential equiva-
lence be the U.S. strategic objective in or
outside of saLT?

First of all, the goal of essen-
tial equivalence in strategic offensive capa-
bility with a potential adversary does not
have much appeal to a military man. In
the event of hostilities, any sane military
commander wants everything he can get
going for him. It is difficult to imagine
how a strategic conflict could be termi-
nated in a way favorable to the U.S. when
the initial strategic forces of the two sides
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are essentially equal and the U.S. would
concede as a matter of national policy the
advantage of the initiative. Some people
may object that it is ridiculous to consider
“winning” a strategic nuclear war—the
levels of destruction on both sides could
be so high that there would only be losers.
The difficulty with this line of reasoning is
that there is no indication that the Soviets
subscribe to it. The Soviets may well
believe that, with the deployment of their
new generation of 1cBM's and with other
force improvements, they could gain stra-
tegic superiority over the United States
even within a new saLT agreement. The
Soviets may convince themselves that they
could destroy so many of the U.S. offen-
sive forces in an initial attack that any
retaliatory strike would cause damage
deemed acceptable to the Soviet Union.
The Soviets might then decide it would be
in their best interest to eliminate the
United States as a major power.

It is not clear what level of improved
strategic capability might lead the Soviets
into believing they could accomplish a
disarming first strike against the United
States. Nor is it clear what impact the
nuclear capabilities of other nations might
have on Soviet planning. As other nations
improve their nuclear forces, most notably
the People’s Republic of China (prc),
Soviet strategic calculations would un-
doubtedly take into account the nuclear
capabilities and political aspirations of
these other powers. In the case of the prc,
however, the Soviets have made massive
deployments of theater nuclear-capable
systems and conventional forces along the
Sino-Soviet border.® It would not appear
that the Soviets would need to divert any
of their intercontinental-range nuclear de-
livery systems to Chinese targets. In any
event, it would not be prudent for U.S.
strategic planners to give much weight to
any perceived inhibiting effect that the



18 AIR UNIVERSITY REVIEW

Communist Chinese might exercise on
Soviet actions.

Moreover, it would appear that essential
equivalence in strategic capability with the
Soviet Union is not a particularly desirable
position politically. After World War I1
and until the late 1960s, the United States
enjoyed a distinct superiority in strategic
nuclear capability compared to that of the
Soviet Union. Now that our nuclear supe-
riority has eroded to a position of appar-
ent parity, it is not clear what long-term
impact this basic change in strategic rela-
tionships will have on international affairs.
In any event, the United States is in a less
confident military position vis-a-vis the
Soviet Union now than we enjoyed until
the late 1960s.

One thing is certain, however: although
essential equivalence is not as desirable a
strategic posture for the U.S. as superior-
ity, it is infinitely preferable to inferiority.

The most basic question to answer with
regard to essential equivalence is, Can our
strategic offensive forces still accomplish
their mission from such a posidon? The
primary mission of our strategic offensive
forces is to deter an attack on the United
States. Our strategic offensive forces deter
such an attack by retaining the ability to
retaliate effectively regardless of how the
Soviets or any other adversary might
initate hostilities. Against the threat of an
all-out attack on the U.S,, this capability to
inflict unacceptable damage implies the
targeting by our forces of the cities and
industrial resources of the enemy—it is
our “assured destruction” capability. Al-
though Secretary Schlesinger has indicated
by his requirement for a changed target-
Ing strategy ® that additional options and
Increased flexibility in strategic force appli-
cations are necessary to respond to other
hostile initiatives, the ability to inflict unac-
ceptable damage in retaliation remains an
essential mission for our strategic forces.

During the tenure of Secretary of De-
fense Robert S. McNamara, unacceptable
damage to the Soviet Union was quantita-
tively defined as the loss of 20 to 25
percent of the Soviet populaton and 50
percent of the Soviet industrial capacity. '
Although it has not been publicly af-
firmed that these figures are still the U.S.
criteria for unacceptable damage, there
has been no official rejection of them by
subsequent administrations.'! Assuming
that these figures stll generally represent
the current U.S. concept of what would
constitute unacceptable damage, it may
not be certain that a threat of inflicting
this level of damage would be sufficient to
deter the Soviet Union in all circumstances
(which could be one reason for redefining
the concept and looking at other options).
More important, however, is the fact that
as the strategic relationship between the
United States and the Soviet Union has
changed from a position of clear U.S.
superiority to roughly one of equality, we
should no longer be confident that the
U.S. ability to deter a Soviet attack on the
United States is independent of the
amount of damage the U.S.S.R. could
inflict on the U.S. Moreover, there is the
possibility that these damage calculations
may not be believed. In war, events have
rarely correlated with plans, and in an
endeavor as complex and as fraught with
uncertainty as engaging in a strategic
nuclear war, the results of a retaliatory
strike could be much in doubt.

Whatever concern there may be about
the military desirability of a strategic pos-
ture that restricts the United States to no
more than rough equality with the Soviet
Union, essential equivalence with the
U.S.S.R. in strategic offensive capability is
U.S. national policy.'? The practical ques-
tion, then, is not whether essential equiva-
lence is a desirable goal but rather, Can
we maintain essential equivalence with an



agreement along the lines of the Vladivos-
tok accord?

There are many criteria of strategic
capability that may be used to calculate
essential equivalence, e.g., throw-weight/
payload capability, prelaunch survivability,
systemn reliability, accuracy, warhead num-
bers and yields. range and penetration
capability. There are other, less quantifia-
ble factors that directly affect the perfor-
mance and therefore the effectiveness of
strategic systems, e.g., state of crew train-
ing and morale. quality of the mainte-
nance support, and efficiency of the sup-
porting supply system. Although all these
criteria influence the calculaton of essen-
ual equivalence, few of them lend them-
selves to limitation in a formal agreement
because such limitations could not be
verified. Therefore, no verifiable saLT
agreement, no matter how comprehensive
it may be, could insure that essential
equivalence would in fact be maintained
even if both sides strictly observed the
letter of the agreement. There will always
be significant strategic system characteris-
tics that cannot be constrained. If one side
concentrated its development efforts on
improving a system characteristic, upon
which any limitations cannot be verified,
e.g., ICBM accuracy, that side might
achieve a decisive strategic advantage.

ACCORDINGLY, the new saLT
agreement should not be approached as
the panacea for all U.S. strategic prob-
lems. Although essential equivalence may
be maintained with an agreement along
the lines of the Vladivostok accord, major
U.S. strategic programs will still be re-
quired. The question then becomes, What
approach for formalizing essential equiva-
lence in the next saLT agreement is most
in the U.S. interest?

The options for handling essential
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equivalence vary from dealing grossly with
one or two system characteristics to con-
straining or comparing as many character-
istics as are feasible (and verifiable). The
more characteristics are constrained, how-
ever, the less flexibility there is to respond
to unforeseen developments or even fore-
seen threats. Secretary Schlesinger has
identified the potential Soviet advantage in
fixed 1cBM throw-weight as an asymmetry
of particular concern. This potential Soviet
iceM throw-weight advantage, combined
with increased accuracy and Mirv’s, could
give the Soviets a major one-sided coun-
terforce capability that would be imper-
missible. '* Within the scope of the Vladi-
vostok accord and its allowance of 1320
MIRVed launchers, it would appear that
the Soviets could achieve this advantage if
they chose to maximize the deployment of
their new MIRVed 1cBM's currently under
development.

The actions the U.S. could take to offset
this asymmetry militarily would be to
improve the survivability of its existing
iceM force. This improvement could be
accomplished by developing and deploy-
ing land-mobile and air-mobile 1cBM's.

There are also political concerns. Secre-
tary Schlesinger’s emphasis on the percep-
tion of equality by the Soviet Union and
third countries, as well as the reality of
equality in a follow-on agreement, would
require the U.S. to obtain a comparable
counterforce capability. This U.S. capabil-
ity can be improved through more-accu-
rate and higher-yield warheads, but to
attain a comparable capability would also
require the U.S. to deploy a fixed land-
based 1ceM with a higher throw-weight.
For the foreseeable future, only this type
of system would possess the necessary
yield/accuracy combination to provide the
U.S. with a counterforce capability against
hardened targets comparable to a Soviet
force of its new generation of 1cBM's.
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The high levels of strategic systems and
MIRVed launchers outlined in the Vladi-
vostok accord lead to the conclusion that
maintaining essential equivalence in the
next saLT agreement should be ap-
proached in as simple a manner as possi-
ble and with minimal limitations on stra-
tegic system characteristics. In this context,
the first objective should be to achieve a
limit on the total number of strategic sys-
tems. As for other limitations that may be
possible—the number of launchers for
MIRVed missiles looms most important—
these issues must be resolved on the basis
of adequate verification.

This simple approach to essential equiv-
alence would place boundaries on key
aspects of the strategic arms competition
and allow each side the flexibility to
structure its forces as it deems necessary
to support its critical security interests. It
would also enable the U.S. to maintain a
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VERY year the U.S. Air Force coop—
erates with the U.S. Army for ﬂ]e
. .massive airlift of American dual-
ed forces from the United States to
ward bases in Europe. The annual
exercise is called Reforger, an acronym
for “Redeployment of forces to Germany.”

It is a complex logistical operation involv-
ing Military Airlift Command aircrews,
who shuttle between the United States
and air bases in Germany.

Reforger 1974, the sixth such airlift
operation. is being hailed by officials as
the most successful to date. More than
12,000 men and 1261 tons of equipment
' were flown from bases in the U.S. to
Ramstein, Rhein-Main, and Echterdingen
airfields in Germany.

————

REFORGER

More than Just an Airlift

MASTER SERGEANT Dick LARSEN

PR R
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" Once in Germany, the soldiers, from
two brigades of the Ist Armored Division,
joined with Canadian, German, and Eu-
rope-based American Army units for a
field training exercise called “Certain
Pledge.” During the 1l-day exercise, the
combined force of more than 40,000 men
practiced the role they would fill should
the Warsaw Pact launch an attack against
the West.

The intent of this article is not to detail
the success of Reforger 1974 but rather to
point out-that military men often become
so involved with the means that the ends
may become lost amid an impressive wel-
ter of statistics. If we judge Reforger
simply by how many men, how much
equipment, how fast the transportation, or
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A C-141 Starlifter parks on
flight line at Ramstein Air Base,
Germany, during Reforger 74.
Military Airlift Command pro-
vides the quick troop move-
ment capability that is vital to
the U.S. dual-basing concept.
... U.S. soldiers unload from
C-5 Galaxy at Rhein-Main AB,
Germany, during deployment
phase. . . . Dual-based troops
arrive from U.S. by C-141,




how many sorties, the critical principle
upon which Reforger is based becomes
hazy.

 Instead, we must evaluate Reforger
from a strategical or political viewpoint.
Reforger then symbolizes far more than
just the regular practice of modern tools
‘of war. Reforger is, in the final analysis,
one of the cornerstones of the North
Atlantc Treaty Organization's philosophy
of flexible deterrence.

From a NaTO point of view, the Refor-
ger exercise ylelds military dividends that
are rather hard to calculate but whose
implications are profound.

To begin with, the orthodox military
considerations of Reforger create an oper-
ational nightmare for the SovieyWarsaw
Pact planner who might be charged with
calculating the necessary force levels for
an invasion of Central Region terrtory.

NATO commanders are confident that
their in-place defensive forces cannot be
overcome without extensive Warsaw Pact
buildup behind the demarcation line but
in close proximity to it. Such a strengthen-
ing of Eastern assault forces would auto-
matically sound a warning bell to NaTO
intelligence sources. The time required for
the Warsaw Pact to bolster its force levels
would then yield the vital warning period
in which the West can use the proven
flexibility of Reforger-perfected aerial re-
inforcement to beef up NaTO's on-the-spot
forces quickly.

The heart of the problem confronting a
potential enemy planner is the complex
“Reforger factor.” Although the factor is
multifaceted, the mechanics of the prob-
lem can be reduced to basic mathematics.

Most strategists have concluded that an
aggressor must possess an overall force
advantage of 3 to 1 if he is to have a
reasonable chance of winning a conflict. A
brief comparison of unit strength between
American and Warsaw Pact ground units
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illuminates the essential importance of the
Reforger factor in enemy military calcula-
tions. !

A Soviet armored division, for example,
is listed as 9000 men and 335 tanks. The
American armored equivalent, however,
consists of 15,400 men and 351 tanks.
Each U.S. division is formed from three
brigades, each totaling approximately
5000 men and 117 tanks.

On the basis of the 3 to 1 overall force
advantage required, it becomes apparent
that for every armored brigade deployed
from the U.S. to forward positions in
Europe, the Soviet Union must allocate an
additional 1%/3 armored divisions. For ev-
ery full US. armored division brought to
Europe, the enemy must counter with an
additional five full armored divisions.

The deployment of all three U.S. divi-
sions earmarked as reserve for U.S. Army
Europe would require a 15-division force
in enemy planning. This would be a
mammoth logistical task, even considering
the shorter lines of communication en-
joyed by the Warsaw Pact.

Additonally, the enemy strategist must
now try to establish predetermined objec-
tives for his assault forces without know-
ing for certain what kind of resistance
they will face or even where the defensive
force reserve will be employed. He must
also try to fix time requirements based on
a series of unknowns: how many combat
troops will be deployed and what kind
(infantry, armor, or airborne), where will
they be used, how quickly will they be
ready for battle, and whether they will be
offensive or defensive in nature, to name
Just a few.

Other important considerations also
have a bearing, not the least of which is
the three-brigade ready-reaction force of
the British Army that is dual-based in
England. This force can be moved to the
Continent and ready for action in a
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matter of days. Nor does this take into
account the reserve forces of other Cen-
tral Region nations.

One other spectre must lurk in the
minds of their planners: the American
forces that may be deployed are as
strong in an offensive role as they are on
defense. That poses the critical question of
flank protection for assault forces and the
possibility of counterattack by NaTO forces.
This oftensive implication of American
forces that might be rushed to Europe is a
major roadblock to an effective invasion
plan based on a headlong Russian plunge
to the West with its resultant weak flanks.

Calculations such as 3 to 1 overall force
advantage, number of brigades available
for deployment, reinforcement times, etc.,
are, of course, abstract figures that can be
viewed only as a beginning point for
discussion. It is a military reality, however,
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that planning demands a concrete starting
point from which all other factors flow.
The Reforger factor robs the enemy of
certain vital information, such as knowing
how many, how fast, and where the
reserves will flow into Europe to man
forward defensive positions. This uncer-
tainty alone is a vital element in the
deterrent effectiveness of the Adantic Alli-
ance.

Pact planners faced with the Reforger
factor must therefore carefully consider
their alternatives. If they are to crank into
their data the potential reserves that can
be funneled quickly from the United
States to Europe, they will be faced with
two logical choices: (1) they can assign
very limited objectives to forward forces
presently in place, or (2) they can go for a
massive overkill capability in the assault
force to take into account the possibility of

Reforger in
West Germany

M-60 tanks of 2d Armored Division
from Fort Hood, Texas, move along
autobahn between Kaiserlautern
and Mannheim. . . . An armored
command vehicle rolls through a Ger-
man town during Reforger exercises.
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strong American reserve forces being de-
ployed from the U.S.

Limiting the campaign objectives is not
an appealing choice because the aggressor
would risk the chance of a general war to
achieve gains that would not be worth the
possible consequences. Furthermore, a
campaign of limited objectives carried out
by Warsaw Pact forces now in forward
positions along the demarcation line—
estimated to be some 56 divisions—would
most certainly be stopped cold by naTO
forces presently in place. A cardinal rule
of military operations is to concentrate
one’s force at the point of attack. Concen-
tration, however, takes time and gives
warning to the defender. If we assume
that the Warsaw Pact would therefore
launch a surprise attack without force
concentration, it would of necessity be
conducted piecemeal along the entire
front. That would be a suicidal form of
military strategy, and you can be sure they
know it.

A massive overkill conducted by huge
Warsaw Pact forces is a scheme that well
suits Soviet military operational character-
istics. What makes such a stratagem un-
likely is that the massing of huge forces
would be like a road map to their inten-
tions—something the West could hardly
overlook.

In addition, enormous troop marshaling
areas would present lucrative targets for
counterattack by the West.

In short, no matter which alternative
the Pact planner considers, the Reforger
factor sends him back to square one: no
logical chance of certain success that
would warrant the risks involved. Take
away the Reforger factor and you have
removed one of the basic building blocks
to the credibility of the NaTo defensive
deterrent.

Reforger must also be examined in
regard to its psychological value in Central

Reforger
in the fleld

A track-mounted Vulcan air defense system

follows a USAF F-4 Phantom during field train-
ing exercises of Reforger 74. . . . An M-60 tank
a defensive position in the

field.

maintains

Region defensive strategy. The fact that
American dual-based forces are returned
annually to Europe is vital in reinforcng
the credibility of NaTO's deterrent in the
minds of the Warsaw Pact.

Donald Atwell Zoll, writing in Strategic
Review, defined a special need that is filled
by Reforger: “Another object of strategy,”
he wrote, “is to provide an explicit military
demonstration of the political resolution of
the national will. Collective security ar-
rangements require the occasional ‘com-
bat'" demonstration on the part of such a
collective alliance system.” ?

The success of any defensive alliance
based on deterrence is inescapably linked
with its own credibility. Modern military
strategy demands believability by the other
side if that strategy is to be effective.
Reforger demonstrates in practical, easy-
to-understand terms that the credibility of
NATO's flexible response is not limited to



decisions that will be made on some
future batdefield. The annual Reforger
operation sounds a clear warning to the
East that nations of the West will not
tolerate aggression: that NaTO's military
capabilities are as strong in time of
détente as in time of crisis.

General Michael S. Davison, former
commander of U.S. Army Europe,
pointed out the psychological necessity of
Reforger when he stated: “Without exer-
asing the capability annually, it will erode
not only in terms of the Army’s expertise,
but also in the minds of our ... potental
enemies.”?

The Vicomte de Turenne wrote that
strategy is the art of influencing the
enemy so that he will change his mind
and leave the battlefield. Reforger serves
this axiom by helping to persuade the
Warsaw Pact not to come in the first
place.

The political aspects of Reforger are
also crucial in helping NATO to maintain its
deterrent against Soviet aggression. Yet
the poliucal implicatons of the Reforger
exercise are perhaps the least recognized.

General of the Army Douglas Mac-
Arthur was fond of telling his staff officers
that "preparedness is the key to success and
victory.” In this regard the Reforger exer-
cise fills a political requirement that trans-
cends the physical act of transporting
troops and equipment to Europe for an-
nual maneuvers.

One of the basic weak spots in the dual-
basing philosophy is the speed with which
political decisions are made actually to
begin the redeployment. This time factor
is crucial in times of real tension. It is a
question that goes directly to the core of
how effective the dual-basing concept will
be if it ever needs to be put to the acid
test.
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Defense Minister Georg Leber of West
Germany defined the political aspects of
the problem: “If, in tmes of tension,
American troops had to be redeployed to
Europe, this would confront the U.S.
government with a difficult political deci-
sion between the possibilities of failing to
move up the necessary reinforcements in
time, or of escalating a critical situation by
early action.” *

IT i1s not difficult to tell when
something is too late; however, how does
one judge when something is too early?

The failure to exploit quickly the Allied
landings at Anzio during the Italian cam-
paign of World War II points out how
opportunity can be lost by waiting. At the
other extreme, the Canadian debacle at
Dieppe in August 1942 paints a vivid
picture of the results of “too early.”

The judgment that will have to be
exercised if and when East and West
stand on the brink of armed confronta-
tion is purely political in nature; the
military consequences that will ride on the
decisions made are critical in the extreme.
For example, what would have been the
Soviet reaction if American dual-based
forces had been rushed to Europe during
the 1968 Russian occupation of Czechoslo-
vakia: The West could have justified such
a move as prudent military precaution.
Would the Soviets have taken the action
in the same spirit> Or would they have
concluded that the West was preparing
for a quick pre-emptive attack while Soviet
forces were busy in the streets of Prague-

It may seem remote in this age of
détente, jet plane diplomacy, and Washing-
ton-Moscow hot lines that the Soviet
Union could ever make such a tragic
mistake. Yet history is filled with wars that

were fought because of errors in judg-
ment.

There is always the chance, slight
though it may be, that the East could
misjudge our purpose if dual-based forces
were suddenly returned to Europe during
an international crisis. Given the historical
Russian mistrust of Western intentions, it
becomes impossible to rule out completely
the chance of a Soviet overreaction. Far
too often we fail to perceive an action
through the eyes of those toward whom
the action 1s directed.

The “too early” consideration is espe-
cially critical should events in the East give
the appearance that a Western move
might be made to aid a Russian satellite
country—Yugoslavia, for example—at a
moment when the Soviets were in the
process of enforcing their political grasp
on that country, as in Hungary or Poland
(1956) or Czechoslovakia (1968).

Reforger directly attacks this time ele-
ment problem in the dual-basing deploy-
ment strategy. By practicing the move-
ment of forces to Europe each year,
political leaders and military planners in
the United States can develop realistic
parameters within which the political deci-
sion-making process can operate.

For an American president and his
advisers to form logical thresholds for
decisions with which they may be faced,
they must know how long it will take the
dual-based forces to get into their Euro-
pean positions. Once the parameters are
established, the diplomats have room for
maneuver.

Once the last critical deployment thresh-
old is reached, the political leaders will
know that it is time to stop talking and
start rattling the dual-based sword. It s,
ultimately, the military power of a naton
that prevents war when efforts at the
diplomatic level have failed. We live in an
age of negotiation and rational approach
to problems between conflicting national
ideologies.



- The importance of negotiation as an
alternative to constant military confronta-
tion was clearly identified in the Nixon
Doctrine by its approach to the realities of
the nuclear age. As former President
Richard M. Nixon explained his view of
internadonal relations:

The classic concept of balance of power
included continual maneuvering for mar-
ginal advantages over others. In the nu-
clear era this i1s both unrealisuic and dan-
gerous. It is unrealisic because when both
sides possess such enormous power, small
additonal increments cannot be translated
into tangible advantage or even usable
political strength. And it is dangerous be-
cause attempts to seek tactical gains might
lead to a confrontation which could be
catastrophic.

Mr. Nixon qualified this philosophy by
reminding that détente does not imply
that military capability is no longer neces-
sary. “They require vigilance and firmness
and exerton,” he said. “Nothing would be
more dangerous than to assume prema-
turely that dangers have disappeared.”®

The benefits of a new foreign policy
must be balanced against the requirements
to support that policy. If the United States
iIs to move away from the traditional
“balance of power” philosophy in foreign
affairs, then new methods of employing
our military capability must come to the
forefront. In addition, the United States
incurs a spedal responsibility to its allies: it
must put credibility in its commitment.

One highly visible method of reconfirm-
ing our commitment to the NaTO Alliance
is by the annual redeployment of dual-
based forces to Europe. Those C-5A
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Balance 1973-1974." published by the International Institute for Strategic
Studies. London. p.80

2. Donald Atwell Zoll, “New Aspeas of Strategy.” Stragx Revsww, Fall
1978, p. 43

3. As quoted by David Minthorn, “Reforger ‘74 Maneuvers Not
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Galaxy and C-141 Starlifter transports
carry far more than men and equipment
when they make that long journey across
the Atantic. They are bringing to Europe
a symbolic reminder that our pledge to
help maintain a free and sovereign Eu-
rope is as strong today as it was in 1949
when the NaTo partnership was formed.
The fact that American forces return each
year helps strengthen in the eyes of
Europeans, and confirm in the eyes of the
world, that the U.S. commitment to its
allies remains unaltered.

Besides this result of Reforger, the
practice gained by air transport personnel
and Army combat forces sharpens the
skills needed to make dual-basing a flexi-
ble tool in the hands of the political
leaders of the United States. Should a
crisis arise. they, in consultation with their
European allies, can use Reforger to the
degree necessary under the circumstances:
a single battalion might be deployed in
one instance to halt a crisis, while a full
division might be the last step before full
mobilization were declared.

Military capability has always played a
vital role in the foreign policy of the
United States. From the gunboat diplo-
macy of the late nineteenth century to the
Cuban confrontation of the 1960s, it has
been the military potential of the United
States that has put muscle into its foreign
policy. Reforger serves the same need but
in a more flexible, less brutal manner. Its
means are as much implied as demon-
strated, but its significance to détente is
critical in this age of nuclear overkill
potential.

Hq Allied Forces Central Europe

Sausfying Strategist.” New Orleans Trmes-Piwayune, Ociober 31, 1974
4. Gearg Leber, ""Defence s Definitely a Two-Way Street.” Transatlaniv
Cruis: Europe & Amerwa in the ‘705, p. 105.
5. Richard Nixon, "U.S.Foreign Pulicy for the 1970s: Shaping a
Dtérablc Peace.” a report 10 Congress, May 3. 1973.
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IMPROVING THE GROUND

SURVIVABILITY OF
IN-THEATER TACAIR

LIEUTENANT COLONEL THOMAS C. BLAKE, Jr.



NHERENTLY, aircraft are easier to

destroy on the ground than in flight,

yet ground survivability has not always
been a major cause for concern.

During World War I, neither side had
the munitions or aerial delivery capability
to pose a serious threat to the other’s air
bases. Furthermore, the concepts and doc-
trine for employing those fledgling air
forces had not developed an effective
means for attacking any kind of ground
target.

In World War II. the Axis powers did
not sustain a concentrated effort long
enough to inflict crucial damage to home
bases of the Allies’ aircraft. Initially this
was due largely to fallacies in Axis strat-
egy. Later in the war, when the Axis
powers might have sought to correct their
mistake, the Allies had gained air superi-
ority. This air superiority allowed the
Allies to operate from their “sanctuary”
bases with relatively little concern for
ground survivability.

After World War II and into the 1950s,
there still was little perceived threat to the
ground survivability of U.S. theater air
forces. In Korea and later in Vietnam,
U.S. air forces never suffered a heavy
attack by enemy air. In Europe, Soviet
Pact tactical aircraft had limited range and
payload and were largely air-defense oni-
ented, Soviet strategic air was intended for
a different kind of target.

Development of the first family of rela-
uvely unsophisticated medium-range bal-
bistic missiles (MrBM) marked the begin-
ning of today’s ground survivability di-
lemma. Later, when the Soviets acquired
intermediate-range ballistic missiles
(1RBM), they were able for the first time

to threaten North Atlantic Treaty Organi-
zation (NATO) air bases throughout West
Europe and the United Kingdom. It was
not only the direct MrRBM/IRBM threat that
caused concern but also the influence that
this had on the employment of Soviet
aircraft. As the Soviet operational missile
forces grew in quantity and quality and
were able to assume more of the strategic
targets, the manned bombers they re-
placed became more available for tactical
targets. The Soviets began shifting from
an almost totally defense-oriented tactical
air system toward one that possessed a
respectable offensive capability.

In 1961 the Soviets, having long been
aware of NATO's capability to attack their
air bases, began to build hardened aircraft
shelters. To understand better the overall
implications of all these developments, in
1964 the Secretary of Defense directed
the Air Force to establish a working group
to study and analyze the subject of “Thea-
ter Air Base Vulnerability.” This “TAB VEE
Working Group,” as it became known,
published an initial report in 1965. Major
findings concerning passive defense meas-
ures included the statement that tactical
aircraft and other mission-essential re-
sources should be dispersed (either widely
separated on the same facility or formed
into small groups and located at operating
sites other than main bases), concealed,
and sheltered. !

While the U.S. was negotiating with
other NATO nations to determine how
much should be spent to carry out the
recommendations of the TaB VEe Working
Group and who should pay the cost,
events occurred in the Middle East that
dramatically illustrated the need for ac-
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tion. Early on 5 June 1967 at the outset of
the Six Day War, the Israeli Air Force
caught the bulk of the Egyptian Air Force
vulnerable on the ground at a number of
air bases and virtually demolished it. This
demonstration of the need to protect
aircraft on the ground spurred the Soviets
to intensify their program for sheltering
aircraft and hardening facilities. NaTO
countries continued for several years to
lag in taking these steps, although more
recently significant progress has been
made in this direction (but less than the
U.S. recommends).

trends for the future

A number of developments and trends
indicate a new context for tactical air
forces (TacaIR) ground survivability in the
future. This new concept may affect the
relatve emphasis placed on the findings
and alternatives (dispersal, concealment,
sheltering) of the TaB VEE study.

An existing trend that promises to
continue is NATO's increasing dependence
on its tactical air power. NaATO depends
heavily upon tactical air power to help
offset the significant disparity in the
amount of its military resources that are
organized and in-place readily available
for combat vis-a-vis the Pact countries. ?
Moreover, if it appeared that NATO TACAIR
could be held down or significantly dis-
rupted, much of its weight in deterrence
would be removed. Therefore, tactics
which either hold down aircraft or destroy
TACAIR resources (including sheltered air-
craft) would tend to be more effective
against NATO than against the Pact nations,
whose powerful land army likely could
accomphish its objectives in a neutralized
air environment.

For several reasons it appears likely that
the Pact forces could attack air bases more
productively than could nato: (1) There

are fewer NATO air bases to be attacked
and destroyed or held down, and the Pact
force has an increasing numerical superi-
ority in tactical assets. (2) Compared to
NATO, more of the Pact’s air forces can
operate from sod surfaces without de-
pending on prepared runways, making
NATO's forces more vulnerable to runway
denial tactcs. (3) As aggressors, the Pact
forces can strike at a time most opportune
to them and possibly achieve a favorable
element of surprise. (4) Geography favors
the Pact commanders in that they can
position and disperse their strategic re-
serve of general-purpose air forces over a
vast heartland area.? Also, the Soviets’ task
would be simplified if their advancing
armies were able to engulf NaTO airfields.

In particular, the advent of precision
guided munitions (pGM) adds new dimen-
sions to the problem of defending air-
fields. In the Six Day War of 1967, the
Israelis employed “concrete dibbers,” new-
type lightweight bombs with special
shaped-charge conventional warheads, to
crater Arab runways and make them
unusable. * (Since then, Martin Marietta
Aerospace Corporation has developed an
improved lightweight penetrator that will
pierce a foot thickness of steel-reinforced
concrete and cause runway damage much
more difficult to repair than simple crater-
ing.) Similar weapons delivered with pre-
cise guidance techniques could be used to
penetrate existing shelters and destroy the
aircraft inside. This problem will grow as
the standoff delivery capability of preci-
sion guided munitions improves. Because
of their high speed and small size, pGM
launched from standoff ranges will proba-
bly be more difficult to detect and inter-
cept than penetrating aircraft. The U.S. is
directing much technological effort toward
increasing the accuracy of pGMm as well as
the standoff range from which they can
be employed. It is reasonable to assume



that the Soviets also will pursue this
objective.

In addition to pcm threats from
manned aircraft, technological advances in
drone or remotely piloted vehicles (rRpv)
could lead to the development of an air
base attack system. Conceivably. drone/rpv
could counter intense point defenses by
employing standoff pcMm or by penetrating
and taking losses that might be unaccepta-
ble for manned aircraft.

Standoff weapons such as air-to-surface
(cruise), surface-to-surface, short- or inter-
mediate-range ballistic missiles might be
used in lieu of manned aircraft or rpv for
air base attack. Various types of rockets.
artillery, and mortars also would be effec-
tive, particularly against unsheltered air-
craft or unhardened air base facilites. ®

Although this arucle is concerned pri-
marily with the threat to air bases from
conventional weapons, it must be noted
that a tactical nuclear threat also has
existed for some time and continues to be
considered credible. The Soviets might
risk employing tactical nuclear warheads
in a limited, “surgical” application, particu-
larly against counterforce targets such as
runways, if they felt that (1) this was the
best way to achieve their objectives and
that (2) NaTO might match this escalatory
step but would go no further toward
general nuclear war. ¢

Together these factors serve to make
the future TacaIlr ground survivability
problem in NaTO increasingly more severe
than when it first was addressed ten years
ago in the TAB VEE study.

future problems of air base survivability

Fundamentally, an air base has become a
vulnerable array of separate but interde-
pendent targets. The capabilites of mod-
ern offensive air power threaten all three
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interdependent elements of an air base:
(1) the aircraft; (2) the runway; and (3)
the mission-essential resources, such as the
logistical support and services infrastruc-
ture composed of personnel, facilities,
equipment, and supplies. These elements
are separate but mutually dependent—like
the links of a chain. First, the aircraft
must be survivable while on the ground.
Second, the aircraft must be able to get
airborne to perform their mission during
or after attack. To do this, TACAIR must be
able to use its runways or become inde-
pendent of them. Third, the logistics
infrastructure must survive to sustain fu-
ture air operations. TACAIR will be only as
strong as the weakest of the three links.

In the future, each one of these ele-
ments or links will become more difficult
to protect so long as air bases continue to
be relatively confined and in close proxim-
ity to conspicuous runways. The presence
of a runway alerts the enemy that aircraft
can be expected to base in that vicinity
and serves as a readily identifiable focal
point for his reconnaissance, surveillance,
intelligence gathering, and subsequent tar-
geting efforts. A determined and re-
sourceful enemy could pinpoint the loca-
tions of individual shelters and support
faciliies around such a landmark. New
sensors, platforms, and methods for de-
tecting and attacking targets at night and
in adverse weather will continue to evolve.

It should be expected that, as aircraft
and the logistical infrastructure continue
to be more effectively concealed and hard-
ened, runways will become much more
attractive targets. As this happens, surely
new munitions will evolve that can cause
damage very difficult to repair. Further-
more, as the Israelis showed in 1967,
repairs can be prevented or greatly ham-
pered by the use of antipersonnel muni-
tions equipped with devices that allow
randomly timed, delayed detonation. This
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ordnance is small and can be dispensed at
intervals to blanket an airstrip.

Of course, assuming that repair re-
sources were still intact and the work was
not effectively hampered by continual en-
emy harassment tactics (or residual nu-
clear radioactivity), airfield out-of-commis-
sion time from runway damage can be
fairly short. Even so, a runway out of
commission for only a limited period, if at
a crucial time, could be catastrophic in a
short war—as shown by the repeatedly
successful Israeli tactics against the Arabs.
Studies show that disrupting an oppo-
nent's sortie rate, even without destroying
aircraft (which could be destroyed at lei-
sure if the runway were unusable), can
greatly influence the outcome of an air
operation. This is because such actions
effectively alter the power balance of the
opposing air assets.’

alternatives for ground survivability

It is beyond the scope of this article to
address the active defense measures that
might be taken to enhance TAcAIrR ground
survivability. Any active system for de-
fending air bases against all air threats
must integrate capabilities to cope with
surface-to-surface, cruise, or ballistic mis-
siles, as well as with manned aircraft and
drone/rpv, perhaps employing standoff
PGM. Of the many active means for de-
fending against a powerful, aggressive air
attack, each has limitations, and it is not
apparent that any one or combination is
completely reliable or feasible. Some en-
emy weapons will get through. Insofar as
U.S. Tacar is vulnerable on the ground
and can be crippled by a relatively small
air attack employing advanced weaponry,
additional survivability measures must be
taken beyond active air defense.

I'here are many ways that passive
means can be used to enhance the surviv-

ability of parked aircraft and their andl-
lary facilities as the capability of the
weapons used against them increases.

One course of action would be to
continue sheltering aircraft and further
hardening the logistics infrastructure.
(Runways are already hard, and it would
be difficult to increase their hardness
significantly.) This alternative will provide
only short-term respites until succeeding
advances in weapons technology can again
make aircraft shelters vulnerable and
overcome the hardening of base facilities.
Eventually, a point will be reached where
it becomes too costly to pursue further
this single alternative.

Another passive measure is to introduce
concealment and mobility on an air base.
Aircraft can be concealed or moved to
different areas on the base. Facilities and
storage areas can be camouflaged. (Again,
runways would not be amenable to this
alternative.) However, studies indicate that
it may be a worthwhile tactic to attack
occupied airfields, even if bombs have to
be dropped by use of random area tech-
niques. Should shelters be concealed or
proliferated, it probably still would be
worthwhile to attack them because the
attacker knows the shelters are concen-
trated in a relatively small area and many
or all can be found (if necessary) and
destroyed with shelter-bursting munitions.

Proliferation of major air bases could
increase the effectiveness of active area
defenses and could complicate the Pact’s
targeting problems by allowing aircraft to
be employed from a larger number of
operating sites located throughout the
defended area. This would make it more
difficult and costly for enemy air to
penetrate and effectively conduct air base
attacks. Also, if more bases are available
than are needed at any one time, \'acant|
ones would serve as decoys to confuse and |
dilute the enemy’s offensive efforts. A



major obstacle to proliferating air bases in
West Europe lies in the difficulty of
acquiring adequate real estate to meet the
requirements. Even if most of the base
faalides were put underground (to enable
use of the surface in other ways), the land
requirements for runways and taxiways
would be prohibitive in many areas. Also,
to man and maintain a large number of
bases suitable for the present force would
be more costly than current basing con-
cepts. Where construction of new runways
and facilites is necessary, it would be still
more expensive.

By acquisition of more aircraft capable
of short takeoff and landing (sTovr), the
runway construction and maintenance
portion of the cost for airfield prolifera-
tion could be reduced somewhat. If these
sToL aircraft could operate from sod
strips, runway costs would be still less, and
more potential sites would be available for
basing Tacalr. The Soviets employ this
technique extensively. But, while the
amount of land required for sToL run-
ways is less than that required for conven-
tional operatons, acquisition of real estate
in West Europe for new stoL airfields
would remain a major problem. Further-
more, although a sod strip is less conspic-
uous than a runway, so long as aircraft
must be parked in that vicinity and a
logistics infrastructure clustered nearby,
the base would provide a lucratve, rela-
tively vulnerable target.

Many of the real estate costs and politi-
cal obstacles to proliferating main bases
could be circumvented through the acqui-
sition of “zero launch and recovery” tac-
AIR forces. One way to do this would be
by modifying the present force. However,
zero launch techniques, such as catapults
and auxiliary propulsion units, were tested
on conventional takeoff and landing
(cTtoL) aircraft in the early 1950s and
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rejected as not feasible. Even had the tests
been successful, such a system would not
have been fully beneficial because there was
no provision for zero recovery. A compre-
hensive technological assessment and cost
analysis would be needed to determine
the feasibility of “adding on” a zero launch
and recovery capability to present and
oncoming ctov aircraft. On the surface it
appears complex and costly to modify
manned aircraft for this purpose.

Another way—one that may have more
merit—is to acquire vertical or short take-
off and landing (v/stoLr) aircraft, which
have an integral zero takeoff and recovery
capability. The Air Force has considered
v/stoL for many years but for several
reasons has never opted to acquire such
an operational capability. Historically, a
major drawback to v/sTOL systems has
been that they were expensive to develop,
fly, and maintain. This is stll true, but
now there are ways in which the impact of
the cost barriers to v/stoL exploitation
could be mitigated. Another factor that
reduced v/stoL utility and desirability
was the severe constraint on its fuel and
payload capacity imposed by the gross
weight hmitations for vertical operations.
The advent of precision guided munitions
helps alleviate the small payload factor
because pGMm are relatively small and light,
and not as many are required to equal the
lethality of comparable unguided bombs
against a wide range of targets. As the
standoff capability of poM increases, there
will be opportunity for even more range/
endurance/payload trade-off.

However, a capability to land and take
off vertically would not be a panacea in
itself. Even if no runways existed to serve
as landmarks and targets, main bases
would continue to be lucrative, relatively
vulnerable targets as long as their comple-
ment of aircraft and other mission-essen-
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tial resources were clustered in a rather
confined area.

A survey of the potential for hardening,
concealment, mobility, and proliferation
reveals that, under current basing con-
cepts, no single passive defense alternative
appears particularly promising. Nor do
any of the alternatives seem promising in
combination, for neither hardening, con-
cealment, nor mobility appears to have
great utility so long as aircraft and facili-
ties must be located at only a few main
bases and in the near vicinity of a runway.
Thus, proliferation of major bases, even
without runways, does not provide a to-
tally acceptable solution.

A more innovative and comprehensive
approach to the problem of Tacair
ground survivability appears to be neces-
sary. If TacaIr could operate independent
of centralized major bases and runways
and if aircraft and logistics infrastructure
could be dispersed much more than is
now possible, those passive measures al-
ready outlined could become mutually
reinforcing. Dispersal of TAcAIR resources
into numerous small, inconspicuous tar-
gets can strengthen all links of the chain
more than any other passive technique.
Mobility, concealment, proliferation. and
hardening would all become more effec-
tive when combined with dispersal tech-
niques. At the same time, dispersal tends
to increase the overall effectiveness of the
active defense system against attack by
manned aircraft. Furthermore, it is
equally good for both conventional and
nuclear survivability.

A big question to be answered is how to
provide major maintenance and repair
and other logistical support to numerous
widely dispersed operating sites. A lack of
innovative logistics concepts has been the
undoing of several previous proposals for
v/sToL systems and TacaIlr dispersal.
New basing concepts are needed to sug-

gest both feasible and substantial improve-
ments, and it would seem that such
concepts should focus on the pivotal labil-
ities imposed on dispersability by depend-
ence on runways. As these liabilities are
lessened or eliminated, new ground sur-
vivability avenues can open up. New con-
cepts, therefore, should be oriented to-
ward wider dispersal after becoming inde-
pendent of runways. The complete inde-
pendence from runways provided by v/
sTtoL systems offers the ultimate potential
for airfield dispersal and—when combined
with other active and passive defense
measures—for survival.

Even without v/stoL, the application
of innovative basing and logistics concepts
should allow a gradual shift in emphasis
from hardening toward dispersal to en-
hance TAcAIR survivability. This also could
make TACAIR more mobile and responsive
and further add to its flexibility. 8

USAF future directions

In general, it appears that the Air Force
would be well advised to commence new
directions for TACAIR ground survivability
in a combat theater. The following Air
Force actions and future directions appear
appropriate for the short term (next five
years), mid term (subsequent five years),
and long term (10-15 years atter the mid
1980s).

Short-Term Directions:

® Begin spreading out the logistics
infrastructure on existing bases, employing
optimum hardening and concealment.

® Continue the aircraft sheltering
and concealment program, with emphasis
on greater individual separation where
possible.

® Place greater emphasis on emer-



‘gency operating capability to cope with
‘runway damage or destruction of portions
of the logistics infrastructure.

® Inidate more intensive advanced
research and development for Tacair v/
sToL capabilities.

® Begin developing advanced bas-
ing and logistics concepts and capabilites
for highly dispersed operations.

Mid-Term Directions:

® Begin de-emphasis of further
shelter construction at main operating
bases.

® Where feasible, implement per-
manent or emergency dispersal plans to
operate TACAIR from more air bases, em-
phasizing overall mobility and relocation
capability as well as survivability.

® Employ airfields with unpre-
pared runways or stoL-only runways
where this will add to dispersal without
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excess operatuonal or resource cost.

e Continue developing concepts,
procedures, and hardware for dispersal,
concealment, hardening, and mobility of
TACAIR operating locations and logisucs.
Emphasize v/sTtoL developments.

Long-Term Directions:

e Continue efforts to achieve
greater dispersal, concealment, hardening,
and overall mobility of TACAIR resources

in-theater.
e Where feasible, implement v/

sToL operations employing a highly dis-
persed and flexible structure of operating
locations without runways.

Of course, passive measures should be
combined with active counterair tech-
niques such as air base attack and air-to-
air and surface-to-air intercept. Future
passive measures should ensure that the
air base’s essential elements all have
roughly equal survivability, without any
weak links.
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OER INFLATION,
QUOTAS, AND

RATING-THE-RATER

LEuTENANT CoLONEL WALTER T. BrROWN, JR.

HE implementation of the new Air

Force Officer Effectiveness Report

(OER) system has stimulated renewed
interest in the problem of personnel eval-
uation systems. This article discusses a
little-publicized but possible method for
enhancing personnel evaluations. This ca-
pability would also provide two new op-
tons for eliminating okEr inflation as well
as additional management tools for senior
managers. The new methodology resulted
from a recent research project at the Air
Force Academy. Ten years of Air Force
OER data (2.2 million OER's written be-
tween 1960 and 1969) were used in
demonstrating its feasibility. The capability
can be extended to officer and enlisted
personnel of all services, to the Civil
Service, and to industry.

A quantity called a “Tag” has been
devised that quite accurately describes an
officer’s oEr history. It has been computed
for almost 200,000 past and present Air
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Force officers* A new term, “rating-the-
rater,” is also coming into use. It refers to
a computer capability for tracking each
rater and adjusting for his inflationary
tendencies. Each officer's Tag incorpo-
rates, among other things, a correction for
the inflationary tendencies of each of his
raters. Later the discussion will show how
the rating-the-rater concept can eliminate
OEer inflation without resorting to the
quotas of the new OER system. These
terms, “Tag” and “rating-the-rater,”** will
now be described along with some of their
possible uses.

What is the Tag?

Officers must be evaluated. However, any-

* The Tag is a numerical measure of each officer's past performance.
It is not in any way connected with an officer’s promotion file or any
other file on an officer. The 200,000 Tags that have been produced for
the 1960-1969 data base are used only for research purposes.

*¢ The term “rating-the-rater” was first mentioned to the author by
Licutenant General Marshall S. Carter, USA (Retired). in a private
conversation. He firmly believed that “OER inflation will never be licked
until the rater is rated.”



one evaluating oer’s knows that they
contain many possibilides for error. Sev-
eral of the most significant errors will be
identified in this article, along with an
explanation of how they can be corrected.
As the reader may have guessed, these
errors are primarily a result of the OEr
inflation in past years. It will soon be
apparent that the errors in old OkRr’s are
so serious that they can no longer be
lignored. But to eliminate them requires
such a tremendous number of computa-
tions and such a vast amount of compara-
tive data that a computer must be em-
ployed. Once the computer has stripped
out these errors, a quantity (or number)
remains that presents a very good relatve
picture of an officer's oer history. This
quantity is called a “Tag.”

Let us begin with a brief overview of
some of the considerations that should be
weighed in evaluating an oer file. The
evaluator, of course, should recognize that
some raters are tougher than others.
Ideally, all easy and tough raters should
be identified, along with the degree to

Figure 1. Inflaton trends by grade and year
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which they are easy or tough. One should
also consider the year an OER was written,
since there has been an upward trend in
ratings over the past two decades. The
grade of the ratee is also important be-
cause typically the more senior officer
receives higher ratings. (See Figure 1.
The period of supervision on each OER
deserves special attention, since some ra-
tees are frequently and intentionally
shifted from one rater to another to build
up a large number of “max” ratings on
the top of their file. We must be careful
not to overemphasize (or weight) the older
evaluations at the bottom of the file;
attitudes and performance frequently
change with time. However, inflation has
pushed more recent OER's up against the
ceiling, and consequently newer OER's may
provide less differentiation and therefore
deserve less weight than one might expect.
Finally, an ideal measure of an officer's
OER history should consider the ratee’s
command. It is well known throughout
the Air Force that at certain times some
commands established an unwritten policy

colonel
lieutenant colonel
- — — — major

- captain

«— . — first lieutenant
second lieutenant

° This discontinuity resuited from a
change In the OER form for field-grade
officers

0 4
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mean OER by grade for entirs Air Force, 1954 through 1969
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of inflating their ratings. Therefore, an
adjustment should be made for the infla-
tionary biases of a command at the time a
rating was given. These frequenty over-
looked difficulties are directly addressed
and corrected by the Tag concept. Let’s
now look more specifically at how this is
done.

Houw is the Tag constructed?

As one can see, an accurate assessment of
a rating requires a broad perspective.
Consider now what is required to inter-
pret properly an overall evaluation of 8 of
a maximum possible of 9 points. Figure 1
shows that such a ratng in 1967 would
have been above average for lieutenants,
captains, and majors. However, it would
have been slightly below average for lieu-
tenant colonels and colonels. Knowing
only this, we would have to conclude that
any captain, for example, who received
this rating in 1967 was above average. But
to determine just how far above average
would require some measure of the extent
to which the ratings for captains varied in
that year. It is unreasonable to expect the
evaluator of an officer’s promotion file to
do the required arithmetic, but with the
aid of a computer it is easy.

Consider another problem facing an
evaluater as he flips through stacks of
OER's. In recent years, many officers have
received maximum ratings on both their
overall evaluation, 9, and their promotion
potental, 4. Distinguishing between these
9s and 4s is difficult. The most obvious
way to break the ties is to score all
quantitative information on both sides of
the form: overall evaluation, promotion
potental, and the ten or so rating factors
on the front of the form. To do this
properly requires not only time and pa-
tience but also consistency. This is again a

task in which the computer can be a valu-
able aid.

Another problem an evaluator must
resolve is the significance (or weight) that
should be assigned to each oker. Certainly
a report covering a 360-day period of
supervision should be given greater weight
than one covering only 90 days. With a
little thought one can see that each oEr
should be weighted in proportion to the
length of the period of supervision.

The next question about weighting con-
cerns the weights that old oEr’s should
have relative to the most recent oer. The
author’s study of the problem has shown
that, other things being equal, the older a
rating is, the less weight it should receive.
In other words, the weight might be
represented by a ski-slope type of curve
similar to the one shown in Figure 2. The
difficulty arises in deciding which one of
the thousands of curves of that general
shape should be used. Here is how the
“best” curve was selected.

An officer was picked at random, and
the front and back of all the oEr’s he
received were scored (with appropriate
adjustments for inflation trends shown in
Figure 1). His most recent OER score was
covered, and no one was allowed to look
at it. Then a weighted average of all his
other OER’s was calculated, based on the

\ Figure 2. OER obsolescence curve
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first of thousands of possible weighting
curves. This process was repeated for each
of the other weighting curves. The ques-
tion was then asked, How much did each
weighted average deviate from the most
recent score—the one that was covered
up? The magnitude of these misses was
calculated, each miss being assodated with
the particular curve involved. The whole
process was repeated by selecting another
officer and scoring all of his oER’s. Again,
the amount by which each curve's
weighted average missed “predicting” the
most recent OER was calculated. These
results were added to the previous misses.
After looking at tens of thousands of
officers, one curve was found that had
fewer total miss points than all others.
This curve is the one shown in Figure 2.
As the dashed hnes indicate, an OER loses
about half its predicung value every five
years.

A final problem confronting the evalua-
tor of an OkR file is to adjust for two types
of inflationary bias—rater bias and com-
mand bias. To begin, we need to rate-the-
rater. Is the rater, relatively speaking, easy
or hard, and to what degree? We cannot
simply assume that a rater who gave high
ratings is inflationary. Perhaps he had
better ratees. This possibility can only be
resolved by examining the okRr file of each
officer he rated, to see how others rated
him, and this will prompt a similar ques-
tion: Were each of these other raters hard
or easy? Obviously, the problem of rating-
the-rater expands rapidly. It turns out
that all raters and ratees in the Air Force
must be examined simultaneously to assess
the inflationary or deflatonary tendendes
of each rater.

A similar technique must also be used
to determine the inflationary biases of
each command for each year. For exam-
ple, SAC-1964 and TAC-1968 (and all
other command-year combinations) would
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be analogous to raters. By comparing how
these “raters” evaluated the same officers,
one can compensate for each command’s
bias in past years.*

To summarize, all s on the front
and back of every Air Force OERr are
scored. The score for each Oker is then
compared (normalized) with all other rat-
ings given in that same year to officers of
the same grade. Next, the inflationary
tendendies of each rater and each com-
mand-year are determined, and adjust-
ments are made in each OER’s normalized
score. These adjusted scores are finally
weighted in proportion to their period of
supervision and the measure of each OERr’s
currency as shown in Figure 2. The
weighted average of each officer's ad-
justed OER's is his Tag.

The job of rating-the-rater and rating-
theccommand is quite large and exceeds
the capability of most first- and second-
generation computers.** Fortunately, the
necessary Oer data have been kept on
computer tape by the Human Resources
Laboratory since 1960. With these data
and the Air Force Academy’s third-gener-
ation Burroughs 6700 computer, the job
(including the other corrections needed to
produce the book of 200,000 Tags) re-
quired only several hours of computer
time.¥**

How accurate is the Tag?

The reader has probably thought of ways
in which an incorrect Tag might be

¢ Although the Tags currently do not reflect the command-year
inflationary bias, future calculations could easily incorporatc this adjust-
ment.

**For the benefit of the reader who recalls his first course in high
school algebra, this task is roughly equivalent to solving 300.000
simultancous lincar equations. An industrious high school student with a
well-sharpened pencil would require over a billion billion years to solve
such a problem. Probably he would make a mistake before the first day
was over.

***l wish to acknowledge the invaluable assistance of Licutenant
Colonel Douglas Johnson during the final programming phase ot this
project. The initial program for solving this problem would have
required 10,000 hours of computer time. Reprogramming efforts eventu-
ally reduced the time (o 20 hours, after which Colonel Johnson was able
1o reduce it further to 2-3 hours.
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produced. The most obvious of these is
rater inconsistency. It is possible for a
rater to change from an inflatonary to a
deflationary tendency, or vice versa. If
that should happen, the computer would
classify the rater as being somewhere
between the two extremes. Unless the
fluctuations from one extreme to the
other are considerable, the error caused
by such a change should be small. Unfor-
tunately, this sort of inconsistency pro-
duces errors in most rating systems.

A second area of concern, and one in
which individuals will probably differ, is
the scoring weights to be assigned to the
various blocks on the Oer form. Admit-
tedly, changing the weights will produce a
different Tag. However, a sensitivity study
I conducted showed that reasonable but
differing weighting schemes had only a
minor effect on groupings of Tags. Since
individuals disagree on the desired
weights for the different blocks on the
OER form, a decision must ultimately be
made at the Air Force policy-making level.
In short, the different blocks on the OERrR
form can be weighted to reflect the signif-
icance that the Air Force wishes them to
reflect.

A frequent question concerning the
Tags is, “How well do they predict the
results of promotion boards?” This ques-
tion, however, reflects two possible mis-
conceptions that require comment:

(1) The Tag s not intended to be a promo-
tion-predicting device.Nor is it proposed that
the Tag be given to promotion boards. The
Tag, which contains adjustment for certain
systematic errors, is only a relative measure
of an officer’s oer history. Its uses will be
discussed shortly.

(2) Promotions are not based strictly upon
OER’s. A promotion board must consider
many other factors, such as the needs of
the service, breadth of military experience,
educational background, and skills. In

addition, subjective judgments will always
be required in making promotion deci-
sions. Nevertheless, past promotion board
results are one means of validating the
Tag concept. Keeping this in mind, let us
look at the relationships between the Tags
(past performance) and promotability.

The Tags that have been calculated
were current as of 1 July 1969 and
therefore were used (after the fact) to
“predict” the subsequent year’s O-4
through O-7 promotion board results. It
was found that by using only the Tag
(and ignoring job categories, education,
combat experience, etc.) over 85 percent
of all promotions and passovers would
have been correctly “predicted.” While
such a high “batuing average” does not
necessarily confirm the accuracy of the
Tags, it does support the reasonableness
of the Tag concept.

potential use of the Tags

Initially the Tags of Air Force officers
were calculated so that the Air Force
Military Personnel Center could determine
how abilities were distributed among the
different commands. The results were
displayed by command for all grades in
each of ten years. Significant differences
between commands were noted. The first
possible use therefore is as a feedback
device for the assignment people. It would
provide a comparison of the current as-
signment policy with the actual distribu-
tion of officer abilities throughout the Air
Force. In this way subsequent assignments
could bring the distribution more nearly
in line with policy.

The second potental use, related to the
first, is to give senior Air Force command-
ers (including the Air Force Chief of
Staff) improved visibility of how abilines
are distributed within their respective or-
ganizations. Some commanders would un-



doubtedly find that their headquarters
had absorbed too much of the organiza-
tion's talent. Other commanders would
find certain subordinate units relatively
low in officer quality—low enough that
excessive passovers and loss of morale and
effectiveness could be expected unless
personnel changes occurred. With this
tool, some important personnel problems
could be anticipated and circumvented.

Cost-effectiveness studies involving per-
sonnel offer another fruitful area for
using Tags. As many realize, often the
most difficult part of a cost-effectiveness
study is determining a meaningful meas-
ure of effectiveness. This is especially
difficult when the study concerns military
personnel. The Tag is in many cases an
appropriate measure—a measure of offi-
cer performance.

For example, a recent study examined
the job performance of officers from
various commissioning sources—ROTC, Air
Force Academy, and Officer Training
School—in each of three skill areas—pilot,
navigator, and nonrated. The effectiveness
data, together with the “procurement”
costs for an officer of a given skill from
each commissioning source, will be of
value to certain decision-makers. Other
studies could address the cost effectiveness
of various professional military education
programs and military-sponsored civilian
educauon (both in the humanites and the
saences). The Tags can also be of value in
establishing appropriate criteria for selec-
tions to various training and education
programs.

A fourth possible use of the Tags is
related to the new OEr system. Under the
new system no reviewer may exceed the
quota of 22 percent top ratngs, 28 per-
cent middle ratings, and 50 percent bot-
tom raungs. regardless of the quality of
the officers being rated. In view of the
unequal distribution of abilities as indi-
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cated by the distribution of Tags among
the various commands, this quota system
produces inequities. Furthermore, most
officers tend to believe that their organiza-
tion has above-average officers, and conse-
quently they feel that the new system
discriminates against them. This problem
could be overcome by using the Tags to
tailor a quota to fit the group of officers
currently being rated under each re-
viewer. An organization having officers
with above-average performance records
would then be given a better-than-average
quota.

As an example, consider a rating cycle
in which a reviewer of ten majors on the
Air Staff is given the standard quota of two
top, three middle, and five bottom ratings.
Had a tailored quota been given in this
hypothetical situation, it might have al-
lowed five top. three middle, and two
bottom ratings. Such a tailored quota
system would make the rating system
more equitable. Notice that. the tailored
quota does not dictate who should receive
the top OER’s. It would offer each person
in the group being rated a chance to
receive a top ratng—the better his group’s
past record of performance, the more top
ratings. Stated another way, a ratee would
have the same chance of receiving any
specific rating, regardless of whether he is
competing with high- or low-quality offi-
cers.

For over a decade the academic grading
system at the Air Force Academy has
been based on this principle; courses
having above-average students (based on
college board tests or prior academic
records) are allowed to give a higher
proportion of top grades. As a result,
problems associated with inflated academic
grades, which are frequently found at
other colleges and universities, have been
practically eliminated at the Academy.

It is worth noting that none of these
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uses involve individual Tags, only the
aggregating of many Tags. Thus slight
random errors that might exist in individ-
ual Tags tend to average out when aggre-
gated. There is justifiable concern about
basing any significant personnel decision
on a single Tag. Therefore, access to the
Tag should be restricted. It may be neces-
sary to modify the computer program so
that only aggregates are printed, never
individual Tags.

One of the more controversial questions
concerning uses of individual Tags 1is
whether to show an officer his own Tag.
Strong arguments exist on both sides of
this issue. Those supporting such an ac-
ton ask. Since every officer has access to
his oer file, why not give him the best
possible picture of his Oer history? An-
other supporting argument is that each
officer must make major career decisions,
and he deserves the best possible informa-
tion for making those decisions. Besides,
the recently amended Freedom of Infor-
mation Act and the Privacy Act of 1974
would probably authorize officers to see
their Tags.

Those who oppose allowing an officer
to see his Tag argue that a rater or
reviewer might be influenced if the Tag
of someone he was rating became known
to him. Others feel that if individual Tags
existed, they might “leak™ to people such
as assignment officers. The assignment
officer, as a result of time pressure or a
tendency to be overly influenced by a
number, might base an assignment pri-
marily on the Tag instead of the “whole
man.” Certainly indiscriminate use of and
excessive confidence in individual Tags can
be dangerous.*

* Anather controversial area involves giving individual Tags to selection
boards. Although this might smack of Brawe New World 1o some. it would
not be nearly as mechanistic as the Weighted Airman Promotion System
{WAPS). which has been generally well received by Air Force enlisted

personnel. The reader may want to consider the many pros and cons
involved.

another role for rating-the-rater

Some readers may have observed that, by
rating-the-rater, inflation could be brought
under control without requiring a quota
system. Each rater would have a personal
stake in not inflating his ratings, since his
inflationary bias would always be known
and an adjustment of the rating would be
made accordingly. Consider the rater who
always gave maximum ratings to a typical
cross section of officers. His ratings, if
adjusted, would all become average rat-
ings. Since the rater would thereby forfeit
his opportunity to advance the better
officers and retard the worst, there would
be some motivation for raters to distin-
guish between them. If a rater did so, it
would not matter which end of the rating
scale he used, high or low.* The fear that
most officers have of working for a hard
rater would also be overcome, since such a
rater’s deflationary tendency could be
identified and corrected automatically.

In 1968 the Army adopted a new OER
form containing an innovation designed to
stop inflaton (see Figure 3). Raters and
indorsers were to compare the ratee with
all other “comparable” officers they were
currently rating. In the example shown in
Figure 3, the rater considered the officer
the fifth best of the eight officers per-
forming similar functions under him.

Unfortunately, this system eventually
broke down because (1) raters frequently
(or conveniently) concluded that no other
officers were comparable and (2) machin-
ery did not exist for policing the system.
Eventually instructions were given to dis-
regard this portion of the form. Rating-
the-rater would overcome these problems.
The computer, in effect, would fill out
this portion of the form, and lapses of
memory (or cheating) could not occur.

* Unusual rating patterns could be casily detected by the computer.

and. where appropriate, corrective counseling of the rater could be
initiated.
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Figure 3. Army OER form, 1968

Furthermore, if a rater had better-than-
average officers, the rating-the-rater sys-
tem would automatically take that into
consideratdon. The Army system did not.

quota vs. rating-the-rater

The two methods for controlling inflation,
ratung-the-rater and quota systems (either
a standard quota as in the new OER system
or a tailored quota) can be compared in
several ways. Both pose their own unique
set of problems. yet both avoid the far
greater problems associated with inflation.

Quotas. The primary requirement of
quota systemns is that many officers must
be rated simultaneously. This “pooling” of
a large number of ratees is required to
insure (1) that at least one officer in each
pool has an opportunity to receive a top
rating and (2) that the distribution of
abilities being rated will have a greater
chance, statistically speaking, of matching
the distribution of ratings allowed by the
quota. Therefore. to achieve the necessary
pool size requires (1) that reviewers (as
opposed to raters or additional raters) give
the rating that is controlled* by the quota
and (2) that the controlled rating for all
officers in a given grade be given at the
same time each year. In other words,
there must be rating cycles. Let's now look
at the consequences of these two corollary
requirements.

The costs of having reviewers give the

* Quite obvinusly the controlled rating will carry greater significance in

the eyes of promution boards simply because 1 musi fit the quata and
cannot be inflated

controlled ratings are high. Reviewers,
who are typically colonels and generals,
must be involved in the time-consuming
process of making these hard decisions.
One estimate is that about ten reviewer
man-years will be spent each year in
policing this system. Even others must
become involved at the reviewer and
command level. Since reviewers often
have little firsthand knowledge of the
ratees, advisory boards are frequently es-
tablished to recommend specific ratings.
In other cases meetings are held among
intermediate supervisors to determine who
will receive the high and low ratings.
Some commands, through internal re-
structuring of jobs, have even established
administrative positions for the purpose of
maintaining statistics for the new OER
system.

Some ratees feel that several inequities
exist, not the least of which is that their
organization deserves a higher quota. Re-
viewers are sometimes geographically sep-
arated from some of their ratees while
their other ratees work directly for them
in the headquarters. In other instances,
the reviewer, who may not know the ratee
by sight, must frequently overrule the
rater's opinion in order to meet his quota.
Consequently, ratees become concerned,
and the rater sees his supervisory position
being somewhat weakened.

Rating cycles, the second corollary re-
quirement of quota systems, produce high
peak workloads and other administrative
problems. Officers who have worked up
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to eight months under their rater can
avoid a controlled rating for this time
period if their rating official is changed
four months or more before their annual
rating. Other officers who must depart
their organization within four months of
their annual rating often feel that their
interests suffer, since they are not present
while the hard rating decisions are being
made. These perceived inequities are the
price one must pay to achieve the large
“pool” of ratees that quota systems re-
quire.

Rating-the-Rater. Now let's look more
closely at how rating-the-rater can work as
a control system and the problems associ-
ated with it. There are several means for
achieving this control. The most obvious is
that inflators, including commands, raters,
and intermediate organizations, can be
identified with a high degree of confi-
dence. (The reader will recall from the
discussions involving the Tag that the
calculation of a rater’s inflationary tend-
ency compensates for the average quality
of the officers under the rater.) This
awareness would provide the top leader-
ship in the Air Force with information
which, if acted upon in any of several
ways, could assist in licking inflaton. An-
other means of control would be to place
in each promotion file a summary sheet of
the rating histories of each officer’s raters
since the control system began. There
could be an accurate and up-to-date entry,
similiar to that shown in Figure 3, for
each Oer in the file.* Additionally, there
could be an index describing the aggre-
gate quality of the officers under each
rater or even a score for each Oer that
contained an adjustment for oER bias. In
this way differences in quality throughout
the Air Force could be recognized.

_ Rating-the-rater as a control system has
its problems, too. Obviously the job could

“ Of course, the ratee should also receive 2 copy of this summary sheet.

not be done without a computer. But
computers, in general, are not trusted by
the officer force. Many months of testing
would be required in order to assure
promotion boards that the rating histories
of raters and the aggregate quality of
those whom they have rated were accu-
rate. There would also have to be a
significant effort to educate the officer
force as to what mechanisms were at work
to insure that they were being treated
fairly. Finally, several technicians would be
needed to maintain the computer software
and distribute the computer outputs.

Both quotas and rating-the-rater will
control inflation. The latter technique
would require a thorough explanation to
the officer force and use of some com-
puter-generated data in a highly sensitive
and personal area—promotions. On the
other hand, with rating-the-rater as the
control to prevent inflation, the rater
would give the controlled rating, and he
would do so whenever a rating was appro-
priate. Quotas and rating cycles would be
unnecessary. Inequities associated with
standard quotas would disappear.

A NEw caAPABILITY has been developed.
Raters and commands can be tracked to deter-
mine their inflationary biases. Past OER’s can
be adjusted for these biases and the
inflationary creep of each officer grade.
What remains after the adjusted OER's are
properly weighted is a Tag describing an
officer’'s oer history. Two hundred thou-
sand such Tags have been produced for
research purposes. Similar results could be
developed for enlisted and civilian person-
nel.

Tags can be used in many studies
where some quantitative measure of offi-
cer performance is required. Tags can
also be aggregated to show senior com-



manders how their officer quality is dis-
tributed. People, like money, are resources
and must be wisely allocated by the com-
mander to best achieve his mission.

By aggregating Tags at the reviewer
level (tailoring quotas), we would create a
rational and equitable basis for oErR quo-
tas.

On the other hand, ratng-the-rater can
provide the control to eliminate inflation.
A quota system would not then be needed.
Raters (as opposed to reviewers) would
once again be allowed to determine rat-
ings: expensive overhead costs associated
with quota systems would be eliminated;
and the inequities and administrative
problems associated with rating cycles for
each grade would be removed. Officers
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would not feel that the system works
against them merely because they are in
an outstanding organization.

Several years ago it could truly be said
that the job of rating-the-rater was prohib-
iuvely large. Recent advances in computer
technology now make it possible.

And so, to the other great computer
conquests let us proceed to add that long-
time vexaton of the military: the Officer
Effectiveness Report.

United States Air Force Academy

Editor's note:

Readers are invited to raise questions or comment on this article, exther
directly to Colonel Brown at the Department of Mathematical Sciences,
United States Air Force Academy. Colorado. 80840 (AUTOVON: 259-
4470), or to the Military Personnel Center. Randolph Air Force Base,
Texas, 78148.
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still going strong
the B-52 in its third decade

William G. Holder

ramp at Andersen Air Force Base. Guam, was

abuzz with activity. Ground crews sweated over
their giant Stratoforts, checking every nut and bolt.
Bombs were loaded internally into the B-52s’ massive
bomb bays on preloaded bomb racks. It was December
1972, and the B-52 (affectionately called Buff for “Big
Ugly Fat Fellow”) was going to face its toughest chal-
lenge ever: Linebacker Il was on!

The flight crews heard the news three hours before
takeoff on that first day. “"Gentlemen, we are going to
strike targets in the Hanoi-Haiphong area. ...” Weather:
“It's bad.” Enemy defenses: “Tough.” Order of battle:

f ;OMETHING was in the air! The mammoth flight



“Max effort.” The B-52s had for years conducted preci-
sion bombing over South Vietnam, basically unhindered,
but this would be the first maximum effort "up north." The
crews knew it would be tough going.

The B-52s pounded North Vietnam for eleven days,
during which time more than a thousand surface-to-air
missiles (SAM's) were launched against the fleet. Many
times the missiles came up in salvos of two and four. And
when the SAM's were through, the MiIG's were waiting. For
those bloody and heroic eleven days the skies over North
Vietnam were alive with bursting SAM's, flashing rockets,
and, sometimes, falling, burning airplanes, a goodly
number of which were giant B-52 Stratoforts.

But the giant Stratoforts did the job! And with the
termination of Linebacker I, the Southeast Asia (SEA)
conflict ground to a stand-down. The B-52 had proven in
Vietnam what the B-17 and B-29 had in World War |l: that
the devastation with conventional ordnance can be the
winning hand for stopping hostilities. The giant B-52, with
its 108 iron bombs, was indeed a devastating weapon.

Frie

B-52s take off from Andersen AFB, Guam, on 13-
hour mission to North Vietnam and return, as part

of Linebacker Il operations during December 1972,
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One of Linebacker’'s B-52s awaits
installation of its drag chute before
resuming its missions. . . . An RB-52B,
the reconnaissance version of the
Stratofortress, receives the flying boom
of a KC-97 Boeing tanker for in-flight
refueling, to extend its flying range.

But the bird was, in effect, playing a role for which she
had never been cast. Conceived in the time of nuclear
weapon infancy and the climate of the cold war, the B-52
had been envisioned as a high-altitude carrier of nuclear
destruction. Its conversion to an iron-bomb hauler is but
one of the many transitions this versatile aircraft has experi-
enced during its long lifetime.

genealogy

The B-52's genealogical roots go deep. As early as 1945,
the Army Air Corps discussed the possibilities and
characteristics for new postwar bombers. By November of
that year, definite characteristics for a high-speed, high-
altitude, long-range bomber had been formulated. The
requirements called for a plane capable of “carrying ten
thousand pounds of bombs for 5,000 miles while operat-
ing at a speed of 300 mph at 35,000 feet."”

Boeing submitted a straight-wing design, Model 462,
for a six-engined design weighing 360,000 pounds with a
3110-mile radius and a 410-mph cruising speed and
bearing a marked similarity to the B-29. Then, during
discussions of new medium bombers, Boeing presented
Design Study 464, which outlined a four-engine aircraft
with a gross weight of 230,000 pounds and a 400-mph
cruising speed. In 1946 plans were formulated for a four-
engine aircraft capable of carrying nuclear weapons, a
12,000-mile range, and a 400-mph cruising speed. With
the technique of in-flight refueling being developed, the
planners’ attention then turned to an aircraft with greater
speed capability. An improved model evolved from
Boeing drawing boards as the Model 464-29 and featured
a 20-degree sweep in the wings along with a more
sharply tapered wing. Grossing out at about 400,000
pounds, Boeing engineers calculated a maximum speed
of almost 450 mph. Several other turboprop models were
considered, including the Model 464-35, which promised



a top speed of 500 mph. For almost three years the XB-
52 bomber had floundered through a series of changing
requirements and revisions. During that time period, the
airplane for the most part had resembled the B-17, B-29,
and B-50 forerunners.

In May 1948 Boeing was asked to expand its perfor-
mance studies and include configuration studies using
pure jet power. So the 464-40 model was born, incorpo-
rating jet power with the Westinghouse J40 jet engines.
Models 464-46 and -47 were further refinements of the -40
design, with consideration of using the new Pratt &
Whitney J57 engine.

With the advent of Model 464-49, the Boeing engineers
had come up with an aircraft that was finally starting to
look like today's B-52. The new design incorporated eight
J57 turbojets, possessed additional fuel capacity, and
carried only one turret instead of the previous two. It
didn't take the Air Force long to decide that this was
indeed the aircraft it had been looking for. The XB-52
would be an eight-jet, swept-wing creation.

During the evolutionary process to the -49 model and
the slightly refined Model 464-201, upon which the XB-52
prototype was constructed, the development faced major
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Early models of the B-52
rest in retirement at Davis-
Monthan AFB, Arizona.
Wheels, engines, and guns are
removed from aircraft stored
at the Military Aircraft Stor-
age and Disposition Center
(MASDC) to support oper-
ational requirements world-
wide. . . . A B-52 engine
from MASDC is restored

to  operational readiness.




Fproblems. it was time for the jet age, but the old prop-
‘powered, straight-wing school still had deep roots, and
many rejected the change.

The five or so years of B-52 definition had seen a
tremendous evolutionary process take place. In fact, it
could well be described as a transition from the straight-
wing technology of World War Il to the swept-wing jet era.
Through the evolutionary process the gross weight re-
mained nearly constant at about 400,000 pounds, but the
speed capabllity increased from 382 knots (Model 462) to
490 knots on the final configuration.

The Air Force knew it really had something with its new
super bomber, and a tight cloak of secrecy covered its
development. The new aircraft was covered with conceal-
ing tarps much like those on new-model cars. Extensive
modifications had to be made on the XB-52 before it was
ready for flight, which did not occur till 2 October 1952.
This delay allowed the second prototype. the so-called
YB-52, to make the first flights.

models

For eleven years the B-52 production lines hummed.
Some 742 Stratofortresses were produced, of which 275
were built at the Boeing-Seattle facility. But the bulk of the
production program was produced at the giant Boeing-
Wichita plant, including all the later models (a total of 467
B-52s). In all, some seven different major models evolved
from the Boeing drawing boards.

The B-52A, of which three were constructed. main-
tained a basic similarity to the previous prototypes. The
basic difference evolved from the addition of a four-foot
longer nose contour and elimination of the B-47 type of
bubble canopy. The initial B-52A rolled out of the Seattle
plant on 18 March 1954 and made its first flight test on 5
August 1954. These first three A-model Stratoforts would
never see operational service with Strategic Air Command
(SAC) but later served basic test functions.

On 25 January 1955, the first B-52B took to the air from
Seattle. The B model would be the first Stratofort to be
delivered to SAC, to the 93d Bomb Wing. The B variant
iIncorporated several changes, including the MA-6A
bombing navigation system. RB-52B was the designation
given to some 52Bs that incorporated a reconnaissance
capability, but only 27 of these were built. The B-52B was
the version that set the first of many significant B-52
range and endurance records.

The first flight of the B-52C—the last pure Seattle-
produced Stratofort—was on 9 March 1956. The B-52C
Incorporated larger underwing drop tanks and an in-
creased gross weight of 450,000 pounds. Actually the B-
52C was a product of the evolutionary process and could
have been called essentially an improved B-52B. Thirty-
five were constructed.

53



With the advent of the D model, Boeing began B-52
production at Wichita, although of the 170 B-52Ds that
were produced, 101 were built at Seattle. With the
exception of the later G and H models, the D model was
the most numerous model built, the first B-52D test flight
occurring on 28 September 1956.

Exactly 100 B-52E aircraft were built, with Wichita
assuming production leadership by producing 58 of them.
The first B-52E flight took place at Seattle on 3 October
1957, with the first Wichita-manufactured aircraft flight
taking place some two weeks later. The B-52E was the
first B-52 to carry the Hound Dog missile and the first to
incorporate improved bombing, navigation, and electron-
ics systems.

The last Seattle-produced B-52 was the F model, giving
Seattle a total Stratofort production output of 275 aircraft.
The B-52F incorporated so-called “hard-drive" alternators,
which were connected to the port unit of each pair of
turbojet power plants.




One hundred ninety-three B-52Gs rolled off the Wichita
production line, the first on 27 October 1958. The G
variant incorporated extensive changes, with a rede-
signed wing containing internal fuel tanks. The fuel
capacity was increased to 46.000 gallons. A significant
tactical change had the gunner positioned forward in the
pressurized forward portion of the aircraft. The B-52G
also achieved 25 percent greater range, increased climb
performance, and greater over-target altitude. But the
most noticeable outward change was the shortening of
the vertical fin, a change that would also be carried
through to the final H version.

The B-52H would be the last of the Stratofort breed,
with Wichita production (September 1960 to October
1962) turning out 102 of the model. The B-52H was a
significant improvement over the earlier models, with the
equipping of paw TF-33 turbofans. The advanced power
plants gave the B-52H a 10 to 15 percent increase in
range. The power boost, improved low-altitude capabili-

B-52 production scene at Boeing-
Wichita . . . A B-52H flies over
the Air Force Flight Test Cen-
ter, Edwards AFB, California.
Rogers Dry Lake, the huge nat-
ural landing field, stretches be-
yond the regular landing strips.



ties, and the substitution of the 6000-rounds-per-minute
six-barrel Gatling gun made the H version a much-
improved aircraft.

Although the B-52H was the last model to be produced,
during the mid-1970s another (the so-called B-521) was
considered as a possible future B-52 model. However,
the B-521 was not a new airframe production program but
rather an extensive modification of the B-52G/H fleet. The
modification would incorporate new, more-powerful en-
gines and new electronics technology. Boeing estimates
ranged from $7 to $12 million per airplane for the
“upgrading.” At the time of this writing (early 1975), no
firm decision had been made as to whether the modifica-
tion would be made.

modifications

In an operational career of some two decades by 1974,
the B-52 has maintained its role as SAC's front-line
strategic bomber. Perhaps the main reasons the Stratofor-
tress can claim such longevity are the Air Force's and
Boeing's extensive modification programs. Historically,
maintenance and modification of B-52s have rested with
the Oklahoma City Air Logistics Center at Tinker AFB and
the San Antonio Air Logistics Center at Kelly AFB.

One of the largest B-52 modifications, the “Mod 1000"
low-level capability, was one of the largest single modifi-
cations initiated on any weapon system by the U.S. Air
Force in the 1960s. It equipped certain models of the B-
52 to perform high-speed, low-level penetration flights
with an air-to-surface missile profile while still maintaining
its high-altitude capability.

Providing the Stratofortress with adequate structural
integrity became a problem of great magnitude in the
1960s as the bomber approached the end of its structural
life span. Engineering changes to beef up structural
weaknesses were developed to guard against further
deterioration and fatigue. As a result, the life of the B-52
was extended to meet continued operational commit-
ments.

Another large modification effort was the B-52 quick-
start package. This modification installed cartridge/pneu-
matic starters on all eight engines on B-52G/H aircraft,
which allowed the simultaneous starting of all engines.
The program, which began in 1974, is scheduled for
completion in 1976, and 273 aircraft are to be modified.

many jobs—master of all

Versatility and flexibility are but two of the superlatives
that can be applied to the B-52. The plane's longevity has
seen it serve in many capacities other than that for which
it was initially conceived. Designed to perform a high-
altitude nuclear-deterrence function, the Stratofort has
performed a multitude of functions for which it was not



Eight short-range attack missiles (SRAM) can be released by the rotary rapid-launch equip-
ment in the B:52 to attack targets separately, from high or low altitude, ahead, behind, or to
the side of the aircraft when flying at subsonic or supersonic speeds. Boeing designed and
developed SRAM for the Aeronautical Systems Division of Air Force Systems Command.




The modified radome of the B-52
incorporates the Electro-optical
Viewing System (EVS), Forward
Looking Infrared (FLIR), and
Steerable Television (STV). . . .
The B-52 acts as “mother ship” to
an X-15, probably best known of the
X family of high-performance re-
search vehicles carried by the
B-52 to flight altitude for release.

designed, including carrying ballistic and cruise mis-
siles, air-breathing decoy missiles, and conventional iron
bombs. And in addition to the tactical implications of the
B-52, a small number of B-52s have performed important
functions in aeronautical and space research programs.

The B-52 was designed from the outset as a delivery
system for nuclear weapons. It has retained this capabil-
ity. But a host of new weapon innovations has been
added, and there could be additional new weapons
before the last Stratofort is retired.

This B-52 missile capability was best typified by the
AGM-28B jet-powered Hound Dog missiles that the
Stratofort has carried in pairs since 1960. The Hound
Dogs are carried on wing-mounted pylons between the
fuselage and inboard engines. The missiles extend the
operational reach of the B-52 by more than 500 miles and
permit one bomber to knock out targets hundreds of
miles apart.

In February 1960 the Air Force approved development
of a long-range ballistic missile that could be launched
against ground targets from high-flying jet bombers—a
weapon more sophisticated, with more accuracy and
range (1150 miles). than any previous air-to-surface
missile. The missile was called the Skybolt (GAM-87A),
and the carrying bombers were to be the B-52H and RAF
Vulcan jet bombers. Each Stratofort was to carry four
Skybolts, two under each wing on inverted T pylons.
However, the program was canceled, and the B-52Hs
were adapted to carry the Hound Dog.




Some 281 B-52G and B-52H models were modified to
carry the next of a succession of weapon systems. The
short-range attack missile (SRAM AGM-69A) provided a
new dimension to the B-52's offensive strike capability.
The SRAM is a 14-foot-long missile weighing only 2230
pounds. Inertially guided, it is powered by a two-pulse,
solid-propellant rocket motor and carries a nuclear war-
head. It can be retargeted aboard the aircraft prior to
launch. The B-52 can carry up to 20 SRAM's on wing
pylons and a rotary launcher installed in the bomb bay.
The missile can be launched singly or in salvo, demon-
strating a variety of trajectories in different directions.

As the B-52s aged through the 1960s and into the
1970s, significant electronic improvements were incorpo-
rated. One of the most significant countermeasures
carried for some time was the ADM-20 Quail decoy
missile. The jet-powered decoys were to be dropped in
an operational environment from the Stratofort's bomb
bays. The Quail's electronics would then simulate a B-52
to enemy radarscopes. Additional decoy/diversion gear
was carried by some B-52s in the form of chaff-
dispensing pods. In the wing-mounted pods, 2.75-inch
rockets actually push chaff outward in front of the aircraft
for radar deception.

The Subsonic Cruise Armed Decoy (SCAD) was to be
the replacement for the Quail but with one added
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Bombs away. A B-52 Stratofor-
tress drops its cargo of bombs on
a Viet Cong stronghold south-
east of Saigon, August 1966.

dimension: the SCAD was to carry a warhead in addition to
its decoy mission. The SCAD was to have been launched
from the SRAM launcher. The program was initiated in
June 1972 and was canceled in early 1974. During 1974
an air-launched cruise missile with a diversional mission
was being considered to replace the canceled SCAD.

During 1973, with the installation of the Electro-optical
Viewing System (EvS), the B-52G/H'’s penetration capabili-
ties were greatly increased. The EVS kit was designed to
increase the effectiveness of the G and H models of the
Stratofortress by providing the crew with an improved
flight-hazard avoidance capability that enables the air-
planes to fly at low level in a “closed curtain” environ-
ment. It also allows the crew to assess strike target
damage and avoid low-level terrain features. The Electro-
optical Viewing System consists of two steerable sensors:
one a low-light-level Tv camera and the other an infrared
unit. They are mounted in turrets under the nose of the B-
52. Looking forward and downward, they transmit a
picture of the terrain in Tv display form to the cockpit and
navigator stations. -

But with increasing American involvement in Vietnam
during the 1960s, the massive capability of the B-52 as
an iron-bomb hauler was exploited. On 18 June 1965,
modified B-52s started carrying out high-altitude missions
against targets in South Vietnam. Modifications on the



g capabilities by as much as 57 percent on some of the
models. . .

Modification of the bomb bay permitted loading of up to
84 bombs in the 500-pound class, or 42 750-pounders.
An additional 24 750-pounders could be carried on
external racks under the wings. B-52s so equipped were
able to carry a total bomb load of about 60,000 pounds—
an increase of 31,750 pounds over the 28,250-pound
normal payload.

But not all of the modifications to the B-52 have been
for tactical or strategic reasons. It has served as a test-
bed aircraft for many programs. One well-known B-52
application is as “mother ship™ carrier for a number of the
famous X family of high-performance craft. The B-52
continues to be used in this research role. The manned
rocket-powered X-15 was probably the best known of the
B-52 “riders.” More recently, the so-called NB-52 has
been used to carry the X-24 family of hypersonic research
vehicles. This job could carry well into the late 1970s.

During 1973 an NB-52E participated in a test program
to produce superstable aircraft of the future. The Strato-
fort was equipped with a series of forward canards. The
Control Configured Vehicle (CCv) program demonstrated
that the speed of future aircraft need not be limited to
avoid flutter or structural bending. Two other B-52s
served as test beds for large new jet engines. The TF39
(engine for the Lockheed C-5A) and the JT9D (engine for
the Boeing 747) were flight-tested on the normal inboard
engine pylons.

Fratofons by Boeing had increased conventional bomb-

}

combat role

In 1965 the Stratofort was called on again, and this time it
was for real. From 18 June 1965 to 27 January 1973, B-
52s flew conventional bombing missions almost daily
against Communist forces in Vietnam. Crews operating
from U-Tapao, Thailand, and Andersen AFB, Guam, flew
B-52s, each carrying up to 60,000 pounds of bombs, to
perform strategic bombing. close air support, and inter-
diction missions. B-52 strikes continued against military
targets in Laos until 17 April 1973 and in support of
friendly forces in Cambodia until 15 August 1973.

During its wide-ranging operations in South Vietnam,
the B-52s were used to deliver huge tonnages of bombs
In precision high-altitude strikes against hidden enemy
concentrations. Usually flying in three-plane celis, the B-
52s helped clear paths for tactical ground operations
against targets where individual aiming points were often
well hidden. The target types included supply zones, area
headquarters, and troop concentrations.

B-52s played an important part in the now-famous Khe
Sanh operation. Early in 1968, 6000 marines and South
Vietnamese rangers were surrounded at the airstrip by
20.000 North Vietnamese troops. While tactical fighters
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B-52 memorial display at Tinker
Atr Force Base, Oklahoma

harassed the enemy, the B-52s dropped up to 1400 tons
of ordnance daily, with devastating results. The effective-
ness of the B-52 response was intensified by the arrival of
a three-plane cell every 90 minutes around the clock.
During the Khe Sanh operations, the Stratoforts produced
some 2600 sorties, delivering over 75,000 tons of ord-
nance. The "nuclear” bomber had demonstrated with
conventional ordnance the effectiveness of World War |l
strategic bombing.

But the biggest operation for the B-52s came in
December 1972, Operation Linebacker 1l. The mission
was "up north,” and the challenge was probably the
toughest the old bird would ever face. The strikes were
against military targets in the Hanoi and Haiphong area of
North Vietnam. It was hoped that the Linebacker i
operation would bring an end to American involvement in
Vietnam.

(A little-known fact is that this was not the first time the
B-52s had ventured north. During the previous April, 17
B-52s went to Haiphong, and all aircraft returned safely.)

B-52s had previously been under saM attack in south-
ern operations, but the attacks had been few and
scattered. Linebacker Il provided a massive SAM chal-
lenge to the B-52, along with the menace of fighters, for
the first time. As it worked out, there were no Stratofort
losses to MIG's although some 32 came up to contest the
B-52s.

The raids were carried out during eleven fateful days,
from 18 through 29 December 1972. The Stratoforts (B-
52Ds and B-52Gs), with their day/night, all-weather capa-
bility, struck their targets throughout the night hours,
leaving the daylight hours to tactical aircraft, when visual
bombing could be accomplished.

Linebacker Il was a highly coordinated, precision
operation. The Navy provided support for the B-52s over
Haiphong, since there were carriers located close off the
coast. The Air Force provided the tactical air support over
Hanoi in the form of fighter escorts and electronic
countermeasures (ECM) aircraft. The B-52s also used
chaff and ECM to confuse the enemy defenses.

But the cost was not cheap. Fifteen of the giant
Stratoforts were lost, ten in North Vietnamese territory.
Nine other “Forts” were damaged, two heavily, but all of
these made it back safely. The cost had been high, but
not as high as the three percent that had been estimated.
Losses amounted to only two percent—15 aircraft on
about 700 sorties. The cost was still high—very high—but
the B-52s got the job done. _

As the future of the Stratofortress is examined, the
continued use of the B-52 is projected well into the
1980s. Even though its design roots go back to the
1940s, the aircraft has kept current with the new technol-
ogy of the 1960s and 1970s.

Foreign Technology Division, AFSC
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AILURE to provide for individual

differences among students is per-

haps the greatest single source of
inefficiency in education.”’ With the ad-
vent of new communication technology in
the 1960s, the long-desired goal of indi-
vidualized instruction, which provides for
the differences among students, is capable
of being reached.? A 1972 study by the
Air Force Human Resources Laboratory
of 38 existing individualized instruction
programs found not only a 25 to 44
percent reduction in training time but also
a significant improvement in graduate
performance.?® These are motivations to
change to individualized instruction.

As with most changes, one of the first
things that needs to be changed is atu-
tude. The most important attitude is that
of the instructors who will do the work
involved and then present the new train-
ing methods to the students. The attitude
of the instructors’ supervisors also matters
because each instructor responds to what
he feels his supervisor really wants.

A major permanent change in Air
Force training procedures requires an
attitude change at the very top of the Air
Force. At this level the Air Force has
responded to the leadership of its man-
agers. Presidents Kennedy and Johnson
asked and received from Congress sup-
port for educational technology research.
In 1965, Secretary of Defense McNamara
asked the services to recommend ways to
improve military training. For the Air
Force, Air Training Command (aTcC) ex-
perimented with and evaluated individual-
ized instruction.* In 1970 the Air Force
Chief of Staff established this policy for all
commands: new training will be organized
according to the Instructional System De-
velopment (1sp) method and existing
training will be selectively converted to the
ISD concept.® AFM 50-2, Instructional System
Development, implements this policy. ATc
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conducts several courses on 1sp. The
intent of this article is to explore the
major facets of individualized instruction.
To explore individualized instruction, it
helps to have before us a picture of
current conventional training procedures.
With knowledge of today’s training behav-
ior, we can interpose new learning theory,
and training quality can be improved.

A typical class is a group of students,
individually different in their abilides and
interests, who sit listening to an instructor
lecture about a subject. The students take
whatever notes they desire. If the instruc-
tor uses the chalkboard or other teaching
aids, he uses them rather sparingly. When
he directs attention to a displayed item,
his hand stays there only a short time.
The students are relying mostly on their
sense of hearing to take in new informa-
tion. When a student realizes he missed a
key point, he asks for a repeat explana-
tion. The whole class stops its progress
while one student gets his needed facts.
This routine is interrupted only infre-
quently with a test to measure student
progress formally. Little effort is made to
reteach identified weak areas; there is no
time for that in a conventional class. The
result is that only a few students get high
grades, most students have gaps in their
understanding of the subject with less
than desirable retention, and some stu-
dents fail.

My analysis of this picture puts impor-
tance on these factors: (1) differences in
student abilities, (2) sparse use of training
aids, (3) great reliance on one sense—
hearing, (4) a student’s need for repeat
explanations, (5) a student’s needs holding
the class back. (6) infrequent testing, (7)
little reteaching, (8) less than desirable
results.

redefining student aptitude

Aptitude tests are often considered to be



pneasurements of prior achievements.®
Aptitude test scores are used to predict
|which students should succeed or fail in
training. Students with low aptitude scores
are usually denied certain training., and
the Air Force loses when needed jobs go
unfulfilled for lack of qualified people. A
student's aptitude score for a particular sub-
ject predicts the level to which he could
learn the subject in a given period of time.

The fixed part of the definition of
student aptitude is m a given period of time;
the variable part is the level of learning. The
definidon can be restated to read: student
aptitude is the time required to learn a
subject to a given level.” Fixing the level of
achievement and letting time vary implies
that practically every student can succeed
when given enough ume.

The ume needed. which is predicted by
the student’s learning rate (aptitude), is
determined by: (1) the quality of his
instruction, (2) the quality of his instruc-
tional materials, and (3) his ability to
understand the instructions and materials.®

When time is allowed to vary and the
quality of instruction is improved. then a
majority of students, up to 95 percent, can
achieve the required level of perfor-
mance.’ Three key actions make up indi-
vidualized instruction: (1) clearly state
what each student is expected to learn
and to what level. (2) help each student
when and where he has learning difficul-
tes, (3) give each student sufficient time to
learn. '°

Proficiency in applying modern instruc-

Glaser's instructional model with Jeedback system'®
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tional technology to implement these ac-
tions requires increased instructor training
equivalent to at least a college course of
three semester hours.'' Therefore this
article is limited to an overview of indi-
vidualized instruction.

an individualized instructional model

The cycle of individualized instruction
may be illustrated by the accompanying
instructional model. In block I the objec-
tives are clearly stated. In block 11 each
student’s entering behavior (current abil-
ity) is determined by diagnostic testing. If
he has met any of the objectives stated in
block 1. the training for these objectives is
eliminated from his schedule. Objectives
minus entering behavior equal the train-
ing requirements for the individual stu-
dent. Training for this reduced set of
objectives is prescribed in block I11. where
the student interacts with the instructional
system in ways that help him reach his
objectives. In block IV the student is
involved in frequent performance testing,
the results of which feed back to block 1
objectives, showing what objecuves have
been mastered and what objectives remain
for further learning. Individualized in-
struction 1s a continuous cycle of diagnosis,
prescription, and evaluation until the stu-
dent has mastered all stated objectives.

instructional system development

Before this instructional model can be

I 1 1l v
instructional : entering instructional performance
objectives behavior procedures assessment

feedback system
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employed, much preliminary work must
be done. Clearly stated objectives must be
written; diagnostic tests must be formu-
lated; instructional procedures that help
the individual student must be developed;
and performance evaluations must be pre-
pared. The work involved is more than
one instructor should be expected to
handle. It may take as much as 250 hours
to produce a l3-minute lesson.'® This
expenditure of effort has produced a
more proficient group of graduates in less
time compared to conventional training
systems. There are eight steps for devel-
oping an instructional system: '

(1) Write a set of Task Analyses

(2) Write a set of Objectives based on the
Task Analyses

(3) Write tests that fully measure each
Objective

(4) Decide what available instructional
media will best help the students reach the
objectives

(5) Use the Task Analyses to develop the
information it contains into the format
required by the chosen media

(6) Edit for obvious shortcomings

(7) Validate this developed instructional
system by trying it on a small group of
students; make necessary improvements
(8) Implement this individualized instruc-
tional program for all students and con-
tinue to improve as necessary. '*
These steps require diligent and skillful
preparation by the instructor staff. The
traditional role of the teacher has been to
find ways to explain subjects to his stu-
dents. With individualized instruction, the
instructor will find this role an even
greater challenge.

task analysis

The instructional system development
process indicates that a training system
must be more precisely organized. This

precision starts with the task analysis. The
task analysis, a detailed outline of behavio
that comprises a task,® is prepared in
two-column format for easy visual refer-
ence (refer to Appendix A). The task
analysis states the behaviors, skills, and
knowledges in a logical sequence that
makes up the task. Each left column entry
becomes a teaching step with a teaching
step appraisal, which is student activity
that constitutes the feedback mechanism.
Right column entries are the skills and
knowledges that must be learned in order
to perform the student activity. The stu-
dent masters each teaching step by learn-
ing the accompanying skills and knowl-
edges and by performing the teaching
step appraisal. With mastery of the teach-
ing steps, the student is prepared for the
overall objective of the task. This task
objective is called a criterion objective with
its associated criterion test.

When each task is broken down into
such detall, appropriate objectives (crite-
rion and teaching step appraisals) can be
written without any objectuve being over-
looked. Tests to measure objective
achievement can be written with the same
confidence that nothing important is left
out. Finally, the detailed task analysis
serves as the outline for those instructors
who select and prepare appropriate in-
structional media, again insuring that
nothing is omitted.

behavioral objectives

Behavioral objectives clearly state what
each student is expected to learn and to
what level. Schools have long had objec-
tives, but they have been too general and
vague to provide the direction thought
necessary. '7 Objectives must be stated spe-
cifically and in such a way that a student's
attainment of each objective is measurable.

A measurable objective consists of a



tatement of performance, condition, and
tandards. '® Let's examine a simple objec-
ive: The student will be able to read. This
pbjective states a performance, but it is
too general and vague. If the student is
6 and can read the word “cat,” he has
met the stated objective. Clearly we must
add some standard of acceptable perfor-
mance. A better objective is: the student
}(will read 250 words per minute with 80
percent comprehension. This objective
fails when more than one instructor is
&responsible for different students’ achiev-
ing the objective. Compare three students:
one is tested for achievement using a
college chemistry text, a second is meas-
ured with a chapter of John Steinbeck’s
The Grapes of Wrath, while the third stu-
dent is given a copy of a third grade
reader. The degree of difference has been
expanded to show that some condition

must be stated.
In any instructional system where there

are many students and instructors, there
will be honest misinterpretations of what
goals must be reached and how to train to
reach the goals. Explicitly stated objectives
will minimize these honest errors that
cause either student failures or a waste of
time.

If we decide that the student must learn
to read at a common adult level, we could
so state our objective: the student will read
a chapter of Steinbeck's The Grapes of
Wrath at 250 words per minute with 80
percent comprehension. This is a behav-
loral objective because it states a specific
performance with certain conditions to a
measurable standard. An individualized in-
structional system rests on a set of clearly
defined objectives.

Should the student be made aware of
his objectives before he begins his train-
ing? Definitely, yes. Concrete objectives
not only control the thrust of the instruc-
tional system but also direct each student's
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activity. When a student has clear objec-
tives betore him, he can more easily focus
his energy on achieving these goals.
Learning should be the business of acquir-
ing skills and knowledges that are neces-
sary for later use. This is especially true
when the training has a direct job relation
and when costs are involved.

performance testing

To help students when and where they
have learning ditficulties, we must have
some way to identify their needs. We can
identify each student’s needs by examining
his performance with a test. This diagnos-
tic test differs from the usual connotaton
of tests (formal grading) because the pur-
pose is solely to identify the student’s
needs.'® Once these needs are known,
both the student and the instructor realize
what the student must learn to achieve the
objectives. When the student can succeed
on the diagnostic test, there is no need for
training in that subject. The test, of
course, must be written in such a way as
to measure completely the established ex-
plicit objective.

A criterion objective and its perfor-
mance test state and measure the student’s
acceptable achievement of a task. The task
analysis breaks down each criterion objec-
tive into smaller units called teaching
steps. Tests are developed for each teach-
ing step. These teaching step appraisals
and criterion tests are perhaps the single
most important component in individual-
ized instruction.? From the instructor’s
point of view, the tests measure student
progress and identify student problems.
From the student’s view, these tests are
activity through which he is able to in-
crease and internalize his learning by
doing something with the training just
received. ?' Opportunities to use new skills
and knowledge immediately tend to in-
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crease retention. Performance testing con-
firms student progress or points to the
need for correction.

For example, both Mel and Jim must
reach the same criterion objective which
has three teaching steps. Jim masters steps
one and two but has difficulty with step
three. He needs some kind of assistance to
overcome his difficulty. Mel, who had
problems on steps one and two, receives
the help he needs and finds step three
within his ability because he mastered the
first steps. Mel may be ready for the
criterion test in thirty minutes while it
takes Jim an hour. The important point is
that both Mel and Jim have mastered the
criterion objective by overcoming their
individual learning difficulties. The teach-
ing step appraisals have been used to find
these problems and allow for individual
correction. Neither Jim nor Mel has
slowed the other down while overcoming
his particular problems.

The most effective way discovered so
far to find each individual’s strengths and
weaknesses is through the use of perfor-
mance tests.*? Instructional systems that
use behavioral objectives and performance
tests to diagnose progress and allow for
immediate correction of problems are said
to be efficient and effective. The instruc-
tional system is effective because each
student can actually perform to explicit
objectives, and it is efficient because each
student has received only that training
necessary for him to achieve the objec-
tives. Each student is neither undertrained
nor overtrained. Undertraining is avoided
because each student must reach all objec-
tives. Overtraining is avoided because
training in an area stops once the criterion
objective is met.

instructional media

Explicit behavioral objectives focus the

entire training effort. Frequent diagnostic
testing shows when and where students
are experiencing learning difficulties. But
how does one instructor have time to help
each student and give each student suffi-
cient time to learn? The answer is
through the use of instructional multime-
dia.

Media are the means of communication.
In conventional training, the instructor
and the textbook are the predominant
media. In individualized instruction, the
information to be learned is presented by
a much wider variety of media. While
slides and tape recordings appear most
often, “media” actually refers to anything
that presents information to the student
(see Appendix B). The use of multimedia
affords the instructor time to help each
student whenever that student experiences
a problem.

To make intelligent decisions concern-
ing the use of media, instructors must
have sufficient knowledge of existing me-
dia and the principles of media utlizaton.
Instructional media are expensive; the cost
must be measured against media effective-
ness in teaching. Cost-effective media
should be chosen objectively rather than
on the basis of personal preference. Su-
pervisors of training systems should have
their instructors complete one or more
courses in media and audiovisual instruc-
tion. 23 Without such training, most in-
structors have only personal bias on which
to recommend the purchase of expensive
hardware. Without such training, instruc-
tors who develop the software will do so
without sufficient knowledge of the tech-
niques for effective production.

During the past ten years, media
technology and techniques have been ex-
panded so rapidly that few instructors are
aware of the impact on their efforts to
train their students. Having the media
and accepting their value is one thing;



knowing how to use them effectively is
something that requires additional instruc-
tor training.

Some of the advantages of using in-
structional media for the teacher include
the following:

(@) Using instructional media to present
the teaching segment of the teaching-
learning acuvity (TLA) frees the instructor
from lecturing on the same subject class
after class. Instructors can suffer from
boredom, too, and it is understandable
that there are days when the instructor
just does not put forth his best effort.
Once the media have been developed into
top-quality tools, the instructor can be
confident that all the material is well
presented every tme.

(b) With the various teaching media, the
teacher is no longer the sole source of
informaton in the class. * The teacher has
time for communicating with each student
in ways that establish rapport and a spint
of cooperation. There is litde time to do
this in conventional training because the
teacher is occupied presenting the lesson.
Increased cooperation and communication
between the teacher and the individual
student can create a learning environment
in which the student feels he is important
and has a stake in the system. When the
student sees himself as really belonging,
his ability to learn is improved. %

(c) Besides motivating the student, the
instructor works with each individual,
searching for student understanding. Stu-
dents who can explain what they are
learning actually learn that subject better.
In conventional training, not every stu-
dent has the chance to explain what he is
geting out of his learning. If the student
can explain his new knowledge, he has
confidence in it; if the student finds he is
confused, he realizes he needs to recycle
his learning effort to get a better grasp of
the subject.
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(d) The instructor should determine the
student’s reaction to instructional media.
There will be media presentations that,
from the student’s point of view, are
difficult to understand. Perhaps the stu-
dent can suggest what he feels is a better
way to present the material. If the instruc-
tor remains aloof from the student, his
chances of finding out what to improve
will be reduced.

For the student, use of instructional
media has certain advantages, also:

(a) The student acquires instruction
through the multiple sensory approach. In
conventional systems, the student depends
greatly on his sense of hearing to absorb
lecture materials. How many of us feel we
learn our best through the use of one
sense only—hearing? With instructional
media, the student is receiving informa-
tion through several of his senses at the
same time or at closely timed intervals.
The training is more intense, and the
student is more involved. Better and faster
learning occurs when a combination of
senses is employed. The greater the num-
ber of senses taking data in, the higher
the learning retention is likely to be.®

(b) While the instructional media inten-
sify student involvement, the need for
repeat explanatons still remains. The stu-
dent simply resets the media to the appro-
priate place, and he has the explanation as
many times as he needs without slowing
the progress of the rest of the class. A
good instructional system will have alter-
nate presentations available for students
who develop a mental block with certain
media.

Within one decade the role of the
media has changed from that of a supple-
ment to a primary source of instruction.?’
The major burden for presenting the
material in class is delegated to a system of
instructional media. The student interacts
with this selected variety of media with the
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personal guidance and help from the
instructor that he could not get in conven-

tional classes.

expected res ults

Individualized instruction, based on the
principles described in this article, has
been used worldwide at all levels of
education and in a variety of subjects.
There are some problems in interpreting
the results of the past seven years of
experience; however, it seems reasonable
to state the following:

(a) Two to three times as many students
using individualized instruction have
achieved A and B grades as compared to
students studying the same subjects in
conventional ways. The number of fail-
ures with individualized instruction also

has been reduced. %#

(b) Although time is a flexible factor, the
total time in training has been reduced.
Reductions of 25 to 44 percent have been
reported in military, industrial, and aca-
demic training programs.?® This time sav-
ings translates into a finanaal savings that
compensates for the initial investment in
expensive media and increased instructor
training.

(c) Students really enjoy individualized
instruction because they no longer are
passive participants. Their active involve-
ment in doing things with newly acquired
skills and knowledge during the learning
process has caused them to express
greater interest and more positive atti-
tudes toward their training. Success and
enjoyment of learning instill confidence in
their ability to learn, which can carry over
to other endeavors.?® If these student
benefits are important to the reader, he
has a good portion of the attitude neces-
sary to be a part of an individualized
Instructional system.

INDIVIDUALIZED instruction is student-cen
tered and not teacher-centered as in con-
ventional systems. It is student-centered
because it focuses all activity on the needs
of each student in his efforts to achieve
predetermined specific objectives. It re-
sponds to individual student abilities in
three ways: (1) muluple sensory approach
to teaching; (2) increased student activity,
which helps him internalize his training;
and (3) sufficient time to overcome his
weaknesses.

Although the emphasis is on the stu-
dent, the teacher’s role has not become
outmoded. Rather, the teacher finds his
role even more demanding. Individual
learning activity must be prescribed for
each student according to his recent prog-
ress and remaining goals. The teacher
becomes more professional and assumes
the role of learning guide and consultant.
The teaching staff is responsible for the
creative development and effective use of
the instructional media. The individual
teacher manages the learning process of
diagnosis, prescription, and evaluzton.

The individual student’s training is in-
tensified by the multisensory approach,
and his activity is intensified by respond-
ing to frequent teaching step appraisals
and criterion tests. The student is doing
more than he did in conventional systems.
Experience is the best teacher, and stu-
dent activity is the experience by which he
learns.

Individualized instruction is attained
through the Instructional System Develop-
ment process. Using Webster's New World
Dictionary, we describe the process: “To
cause to become better” (develop) “the
orderly way” (system) of “giving the facts of
the matter” (instruction). More simply
stated, “It is a better way to teach.”

Citrus Heights, Califormia
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APPENDIX A
A Sample Task Analysis

Performance: Obtain, validate and plot a time difference reading from
the EC-12] LoraN C System

Conditions:

AN/ARN-92(v)-2, Local Area Navigation Charts and Log,

pencil, dividers, and Weems plotter

Standards:

The plot must be within 3NM of actual EC-121 position.




1.

Notes: /. PCS statement controls the Crite-

2.

72

Teaching Steps Skills and Knowledges
Identify the purpose, theory of operation 1a Purpose of the Loran C

and location of components and controls 1) Micro-miniature receiver indicator ‘J
of the Loran C. 2) Converts an analog system to a digi
system.

~ g 3) Inserts ume difference int
rion Objective and Test. ) 0 a memory

: _ mode, holds it there, and contnues to
2. Each Teaching Step will have a Teack- update it with more current tme dif-
{ngSteli el ol ference data.
3. A Teaching Step is measurable student
actrunty. Ib Theory of Operaton
4. Right column entries are skills, knowl- 1) Operates on the principle of Group
edges and supporting teaching points for Repetition Rate (GRR), or a burst of
each Teaching Step. eight pulses.
5. Students do not see or use the Task 2) Five basic rates are used.
Analysis. The instructor who selects the a) The distance of the Master and
media and writes the subject explanation Slaves determines the rate.
uses the Task Analysis as his outline. b) The rates are:
1SS 100,000ms
2 SL 80,000ms
3 SH 60,000ms
418 50,000ms
5 L 40,000ms
Obtain, validate and plot a tume difference 2a Obtain a tme difference reading
reading for the Loran C. 1) Presetting is accomplished 1AW 552

GPMan 55-1, Vol. II. To expedite
search phase, preset a value of 1,000
to 2,000ms below actual aircraft posi-
tion.

2) Warm-up is 15 minutes after power
switch is placed in sTBY.

Source: Format from USAF ATC Course 3AZR75100 (July 1973). p. 159
Data: USAF ADC Course ADCI2100T, Navigator.

APPENDIX B

Instructional Media

Individualized instruction was not possible until technological advances
made possible a wide variety of media. Too often when we think of media.
only two or three examples come to mind, and we tend to think that that
is all there is to media. We also forget the many experiences and learning
options that should be considered when individualizing instruction.

The lists in this appendix may convince the reader of the magnitude of
choices and combinations confronting the teaching staff as they select and
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develop their instructional system. The quality of training can suffer, and
certainly time, money, and effort can be wasted when media are
overlooked. or the wrong media are purchased, or the instructors lack
knowledge in how to blend the media into the student’s learning activity.

I recommend that instructors pursue their personal training in the field
of audiovisual instruction. Training supervisors should consider taking
steps to have their instructors attend audiovisual courses at organization
expense. This financial investment will pay off in the development of an
efficient and effective training program.

xpentences leading to learming
Thinking
Discussing. conferring, speaking.

reporting

Reading (words, pictures, symbols)
Writing. editing
Listening
Graphing, charting. mapping
Demonstrating, showing
Experimenting, researching
' Problem solving
| Collecting
| Observing, watching
Traveling

Exchanging

Recording

Interviewing
Outlining. taking notes
Constructing, creating
Drawing. painting, lettering
Photographing

Displaying, exhibiting
Videotaping

Dramatizing
Singing. dancing

Imagining. visualizing
Organizing. summarizing
Computing
Judging. evaluating
Working

Individualized learning options

Read textbooks

Read nonfiction books

Read pamphlets

View transparencies

Listen to records

View filmstrips

Study periodicals

Watch instructional television
programs

Work on self-instructional kits

Give oral reports

Study charts

Study maps

Take self-administered tests

Interview resource personnel

Participate in small group
discussions

Use the amplified telephone

Study reference books

Refer to fiction books

Listen to tape recordings

Study pictures

Study programmed instructional
materials

Study models or objectives

View 35mm slides

View microscopic slides

Write reports

Produce learning materials

View graphs

View films

Participate in student teaching
conferences

Conduct experiments

Play educational games

Facilities for learning

Lecture halls
Classrooms

Divisible

Undivided
Independent study areas
Discussion rooms
Laboratories
Shops
Theaters
Studios
Libraries
Resource centers
Electronic learning centers
Playing fields
Community resources
Home study centers

Equipment for learming

Record players, tape recorders,
radios

Slide and filmstrip projectors and
viewers

Overhead projectors

Motion picture projectors and
viewers

Source: AV Instrwctional Technology Media and Method's, Chapter 1.

Television receivers

Videotape recorders, players,
viewers

Teaching machines

Computer terminals and print
image producers

Electronic laboratories: Audio/
video/access and interaction
devices

Telephones with or without other
media accessories

Microimage systems—microfilm,
microcard, microfiche

Copying equipment and duplicators

Cameras, still and motion

Media for learning
Textbooks
Supplementary books
Reference books, encyclopedias
Magazines, newspapers
Documents, clippings
Duplicated materials
Programmed materials
Motion picture films
Television programs
Radio programs
Recordings (tape and disc)
Flat pictures

Drawings and paintings
Slides and transparencies
Filmstrips

Microfilms, microcards
Stereographs

Maps, globes

Graphs, charts, diagrams
Posters

Cartoons

Puppets

Models, mockups
Collections, specimens
Flannel-board materials
Magnetic-board materials
Chalkboard materials
Construction materials
Drawing materials
Display materials
Multimedia materials
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F YOU are the kind of guy who gets a
lump in the pit of your stomach every
time the boss assigns you a writing task,
then this article is for you. Its purpose is to
provide some techniques, both psycho-
logical and pracucal, to help unsure Air
Force writers overcome some of the more
common obstacles to effective writing.

“We have nothing to fear but fear itself”

The first obstacle is. strangely enough,
you. A change in attitude is the first step
in becoming a successful writer. It is a
proven fact that you aren't going to do a
good job as long as you think you can't.
But it is also a proven fact, particularly in
wriang skills, that it is never too late to
develop your innate abilities. Now, don't
start making excuses! I've heard them all
and made up a few myself. If you think
about it, you will recognize that you have
developed your language skills to a pretty
high degree already. Linguists estimate
that the average college sophomore has a
vocabulary of over 200,000 words.! You
have been putting words together into
meaningful arrangements, both oral and
written, most of your life. You've also
spent a great deal of time interpreting
word arrangements, i.e., listening and

reading. “Yes,” you say, “that’s true, and
so has everyone else to one degree or
another. But does that make me a
writer?” No, it doesn’t. No one is going to
become a writer until he decides to de-
velop his innate abilities into useful skills.
So, overcoming the first obstacle requires
a decision on your part. That might be an
easy decision to make since your boss
expects you to be a writer.

The second hurdle to get over is pride
of authorship. This is a high hurdle,
which, for most people, has been rein-
forced over and over again since a sev-
enth grade teacher put the red pencil to
their first theme. Unfortunately, most of

us took those constructive (although not
always very tactful) critiques the wrong
way. I know just how you felt. I too saw
“red” every time a teacher or boss had the
unmitigated gall to correct my peerless
prose. The result of these unseemly dep-
recations upon what I then considered
inviolate was that I developed an uncom-
mon aversion to writing anything more
profound than a grocery bist. It didn’t take
me very long to get into a vicious cycle:
no matter what I wrote, someone criti-
cized it, so I wrote less and less, exactly
the opposite of what I should have been
doing.

Writing is a learned skill or craft that
requires constant practice for improve-
ment. Although 1t took a long time, I
finally realized that writing was like busi-
ness: “The customer is always right.” If he
doesn’t like what you are selling, then
you've got to improve the product untl
he does like it. Getung over the second
major obstacle, then, requires changing
your attitude toward your reader. You are
the seller and he is the buyer. There is no
way you can force him to buy your
product; you've got to make him want to
buy. Look at it this way—the parts he
didn’t mark are the parts he bought, and
the parts he did mark up at least give you
a clue to what he didn't like. Once you
know what a customer doesn't like, you
can fix it up so he will want to buy.
Knowing what a customer likes or dislikes
is half the battle.

This brings up another point that seems
almost too elementary to mention but is
tied closely with knowing what your
reader likes. As you've probably found
out, every boss you've had wants it done a
litde differently. Usually by the time one
or the other of you is reassigned, you've
got a general idea of what he likes. Then
you have to start all over with a new boss.
Terrble waste of time, isn't it? Rudolph

75
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Flesch, noted author ot 4 New Gude to
Better Writing and Why Johnny Can't Read,
says that most peoples’ writing is an
unconscious imitaton of what they read.?
Put this fact to work for you. Start nght
now by making a copy of every draft your
boss has corrected for you. Study them
carefully, especially those he is going to
sign because most bosses are not about to
put their signature on anything that isn't
the way they like it. Generally, after two
or three corrected drafts, you'll be an
expert on what your boss likes. Compare
these drafts with things he has written
personally. You now have a gold mine of
information on the communicative likes
and dislikes of your boss.

Before you begin to write another let-
ter, background paper, or position paper,
go back and review what you have
learned from your collection of corrected
drafts. There are two reasons for this
review: first, you are exercising your
power to discern what your boss wants—
sort of tuning in to his wavelength before
you transmit. Second, you are uncon-
sciously sharpening your ability to analyze
writing. Both actions help you get ready
to write and reduce the anxietes associ-
ated with writing. The next portion of this
article will show you a way to organize
your thoughts without a lot of extra
writing.

““Up the organization”’

How do you get organized to write? All
the experts agree that you must get your
thoughts organized before you start to
write, but few tell you how. My purpose is
to give you a technique that will show you
how to get organized and avoid the
agonizing mental gymnastics of trying to
put scores of unrelated ideas into a logical
order. It will also save you a severe case of
writer's cramp by eliminating the need for

several written iterations before you get
your ideas in a logical sequence. I will
introduce this organizing technique by
using the outline I developed for this
article. I'll take it step by step, in sequence,
explaining as I go along.

The first step 1s the task itself: you have
to have a reason for writing. Whether
your task is a background paper assigned
by your boss, a letter to your insurance
company, or an article for publication, you
must decide what you want the paper to
accomplish. Notice I said, “what you want
the paper to accomplish.” It is important—
part of that change of attitude—to realize
that the only thing the reader has in front
of him is the written word. The “word”
must stand on its own merit and must
appeal to the reader enough to make him
want to finish the paper and comply with
your wishes. Therefore, the words are
only as strong as the reason that supports
them. That is a pretty tough order, but it
can be done.

Start by taking a clean piece of paper
and wrnting in big, bold letters at the top
exactly what you would like your paper to
do for whom. My paper reads:

Objective: To provide some practical
techniques to help unsure Air Force writ-
ers overcome some of the more common
obstacles to effective writing.

The second step in the process of
organizing to write is compiling ideas.
Guide for Air Force Writing calls this the
brainstorming step.® In essence, it is brain-
storming, or the free-wheeling gathering
of ideas. Unfortunately, this is the point
where the experts usually drop you. They
expect you to be able to dream up the
ideas, eliminate the irrelevant, and put
what is left in logical order. Poof! Magi-
cally you have a model outline! The next
statement they make, ordinarily, is that
poor organization can often be traced to a



poor outline. How right they are! But
how can you develop an outline that is a
help instead of a hindrance?

Take the piece of paper on which you
wrote your objective and draw a line
down the center. Left of the line write in
sentence form everything you can think of
about your topic. Don’t try to evaluate
your ideas, and don’t modify ideas you
have already jotted down. If a modifica-
tion comes to you as you are thinking,
write it down also, but don't change the
original idea. You'll find that one idea
suggests another; usually, you'll wind up
with chains of related ideas. When you
have exhausted your memory bank, num-
ber the sentences consecutively. My brain-
storming page for this article looked like
pages 78 and 79.

As you can see, my brainstorming
produced 48 loosely connected ideas on
the same subject. No need to worry about
comprehensiveness though, for this is not
the stage to refine ideas. The important
thing to keep in mind is that if you have
taken the time to list that many ideas
about one subject, you certainly have
sufficient material to write a complete
paper. Limiting your subject will be more
of a problem than searching for more
ideas. Now you must sort out your ideas
and develop a plan or outline to write
from.

An outline—what is it? An outline is
your blueprint for a paper. Just like the
blueprints for a building, your blueprint
has got to be drawn so clearly and
logically that anyone could build a paper
from it. In fact, if you develop your
outline with the thought that someone else
might be writing the paper from it, you're
more apt to insure that it is structurally
sound. With that mental set established,
let's step through the outline development
process.

My next step was to review my objective
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statement. What did I say 1 wanted to do?
I wanted to “provide practical techniques
to overcome common obstacles.” From my
list, then, what were the most common
obstacles? Judging from my own writing
struggles, I felt that number 19, a change
in attitude; 1, getting organized to write;
41, developing a usable outline; and 33,
knowing how to rewrite effectively were
the more common obstacles. 1 considered
items 2, 8, 11, and 21 but decided to
eliminate them because I felt they were
not as important as the ones I had
selected. If I had been writing a longer
article, I would probably have included
them.

Again referring to the objective state-
ment, I started selecting those items that
were related to or that expanded the main
points. These were subsumed under the
main points as befitted their priornity and
abstraction level.

The outline as it stands now was the
result of several iterations, any one of
which would have consumed an inordi-
nate amount of time had I wntten out
each one separately. Changes, however,
required only a few minutes to rearrange
the numbers. What the experts say is true:
“Poor organization can usually be traced
to a poor outline.” Yet I suspect that most
poor outlines are the result of being faced
with a seemingly overwhelming task.

In the past, I would have accepted my
first try at outlining, thinking I would be
able to correct it while I was composing. I
was naive; not once was I ever able to
salvage a leaky outline while writing the
paper. This failure could be compared
with trying to build a house without a set
of blueprints—structural weaknesses are
inevitable.

Plan Your Work

There is another step in the organizing
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process that I feel is important at this
point, although some authorities suggest
waiting until you have written the body of
your paper. That step is planning your
introduction and ending. Planning these
two important parts helps you maintain
coherence and unity in the paper. Adding
these vital parts to your plan also helps
overcome the mental hesitation associated
with writng the first sentence.

For the basic structure, I have divided
my outline into three major parts: intro-
duction, body, and ending. The specific
elements of the introduction are the pur-
pose, method. and motivation. I have
applied pertinent sentence numbers to
these as I did to the main points in the
body. The summary, conclusion, and re-
motivation sections of the ending were
handled the same way. Now I had a
complete plan, or blueprint, and one from
which I could work.

In writing there is a great deal to be
said for the trite but true motto: “Plan
your work, and work your plan.” In this
section you have planned your work, and
the next section will deal with working
your plan, or filling in the empty spaces
of the framework.

Work Your Plan

There is a strange phenomenon about
writing that can cause people to sit trans-
fixed before a blank sheet of paper for
hours. It is often accompanied by ever
increasing degrees of panic—especially if
your deadline is rapidly approaching.
Even the most notable authors admit to
occasional dry periods, especially when be-
ginning a new piece. Most of them have
devices for getting started. One starts by
writing the word “the.” then adding an-
other word, and another, until his momen-
tum has built up and the creative juices
start flowing. * Another begins by describ-

ing something he can see on his desk or
out the window. These exercises are de-
vised just to get started, and most of them
are largely unproductive. In the workaday
world of the Air Force, we can’t afford
the luxury of leisurely warm-up exercises.
Fortunately we don’t have to rely on
devices or gimmicks to begin writing if
we've produced a workable outline. We
can start by merely writing down the
sentence we selected as the opener in our
outline. There are, .niowever, a couple of
rules to keep in mind when working your
plan.

The first rule is simply to work your
plan without dewiation. Since this is the
first cut, you will be further ahead to wnte
as you've planned rather than try to refine
as you compose. It is tempting, of course,
to try to say exactly what you mean the
first time, but unless you are a literary
genius, it is generally a waste of time.

Revising 1s a mandatory step in the
writing process, and it is unproductive to
mix the composing step with the revising
step. I call this grasshopper progress—lots
of movement. but getting nowhere—it’s all
up and down. We shall consider revising
in the next section, but for now suffice it
to say that filling up pages from the
product of your plan is paramount. Once
you have overcome your inertia, keep on
writing.

The second rule is to use applicable
outline sentences as paragraph topic sen-
tences and limit your paragraphs to that
single idea. Stick to your plan like epoxy
glue because deviations will be irrelevant
and slow you up. You'll be surprised how
much of your writing task is already done
if you follow your plan and limit each
paragraph to one idea. Nothing is quite
like the feeling you get when page after
page of coherent copy begins to roll out
of your typewriter.

If you have followed these two rules—



work your plan as you've planned it and

limit each paragraph to one idea—you'll
find that you have a completed draft,
rough though it may be, in no ume. Now
you have something you can really de-
velop. One final tip about composing that
will be invaluable during the next phase is
to type your copy, triple-spaced. It will
save you untold aggravation.

R and R Time

“R and R" doesn’t mean "“Rest and
Recreation” when you are talking about
writing. On the contrary, it means labor
and hard work, but here is where your
labors “literally” bear fruit. R and R means
revise and rewrite—the most vital step in
writing. Noted author Bergen Evans
underlines the importance of revising by
stating:

Revision i1s important to a writer because
it is really a part of the writing process.
Many pieces are unsausfactory not because
they are badly conceived but because their
possibilities aren't realized. A thing must
not merely be said. It must be said effec-
tively. ®

Rarely does one say it effectively the first
time.

Revising could also be classed as the
most traumatic part of writing because no
one likes someone taking liberties with his
peerless prose. But remember that second
obstacle to writing: reduce your pride of
authorship and please the customer. No
one but you knows how many times you
have rewritten a particular passage; those
other people only see the finished prod-
uct. It stands or falls on its own merit—not
on how much labor went into it.

The question is, How do you revise
effectively? What yardstick can you use to
see if each sentence, paragraph, or section
measures up? Gordon Carroll, director of
the Famous Writers School, suggests you
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ask yourself three questions as you revise:

1. Can this be stated more simply?

2. Can this be stated more aptly

3. Does this have to be stated at all? ®
These three measurements are fine for
the first cut. They eliminate much of the
rambling and muddy prose that we all
have a tendency toward. In short, they
add snap to your writing. The U.S. Army
Command and General Staff College calls it
the ABC’s of writing: accuracy, brevity, and
clarity. Either or both yardsticks make your
copy more succinct, but succinctness isn't
the only essential characteristic of military
writing.

Every[hmg in military writng, like mili-
tary operations, should be pointed toward
accomplishing the mission. Your writing
mission was spelled out in your objective
statement, and you should keep it con-
stantly in mind while revising. Measuring
your copy against your objective is imper-
ative, but without more precise dimensions
it tends to make you write telegraphically.
The telegraphic style can become pretty
boring, as anyone who has ever read a
two- or three-page Twix can testify. My
solution to this obstacle is to take the
“CUE."

CUE is an acronym for coherence, unity,
and emphasis. Let me define these three
dimensions, and 1 think you'll see how
they apply to measuring your copy against
your objective. CUE makes your writing
more readable, and in the final analysis
readability has a lot to do with selling your
ideas because the reader becomes your
ally instead of your adversary.

Coherence is a sticking together, as in
cohesion, of all parts of a piece of
writing. The dictionary further defines
coherence as the quality of being logically
integrated, consistent, and intelligible or
congruent. The most common way of
achieving coherence is by using connec-
tives or word bridges to prepare the
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reader’s path and lead him smoothly to
your next point. The Guide for Air Force
Writing (aFp 13-2) calls these word bridges
transitions.? Transitions may be mere
words or phrases, or they can be sen-
tences or paragraphs. Transitions keep
your writing from becoming jumpy or
jerky. Whatever their length, they tie the
various aspects of your main theme to-
gether.

Unity is the core dimension of all
writing but especially of two specialized
forms of writing—short stories and military
writing. In both forms, ume and space are
precious commodities. Since “unity” is de-
fined as singleness of purpose or consist-
ency of theme, it behooves the military
writer to insure that everything he writes
contributes to achieving his objective.
Much of the progress toward unity was
made while developing the outline, but a
conscientious writer will go through his
copy, carefully eliminating anything that
causes his reader to detour. Digression is
the mortal enemy of unity, and it is the
writer's enemy, too. Nothing irritates a
busy reader more than discovering he has
been led into a “cul-de-sac of irrelevancy.”
It is especially dangerous when the busy
reader has eagles or stars on his shoul-
ders.

Creating unity in writing is analogous to
weeding your garden. If a plant doesn't
contribute to the harvest or the beauty,
pull it out. You've got to be absolutely
ruthless in cutting out the irrelevant or
unnecessary.

The final dimension to cuk is emphasis.
Where you were cutting to create unity,
you are usually adding to achieve empha-
sis. Emphasis is the stressing or illuminat-
ing of the important parts of a piece.
Without emphasis, writing would be mo-
notonous and dull, just an endless string
of uninteresting facts. The writer has
many ways of achieving emphasis. Techni-

cally, emphasis can be achieved in seven
legiimate ways:

1. By using mechanical means, e.g.,
capitalization (caps), underlining, heavy
(boldface) type, or italics. These means are
often overused.

2. By making a flat statement, usually in
the form of an opinion. This is analogous
to the pitcher’s change-up.

3. By an isolated paragraph. This
method is often used in combination with
indention and boldface type.

4. By repetition, or the old trick: “Tell
'em what you're going to tell 'em, tell 'em,
and tell ‘'em what you told 'em.”

5. By proportion, or giving one section
fuller treatment than another.

6. By style. Zesty phrases and zingy
words are examples of emphasis by style.

7. By position—the strongest positions of
any piece of writing are at the beginning
or at the end. And of these two positions,
that which is remembered longest is at the
END.

You will note that I referred to the
seven ways above as “legitimate” means of
emphasis. There are, unfortunately, other
ways to emphasize that are not recom-
mended but that are too often found in
writing. They include exaggeration, innu-
endo, half truths, and even bald-faced lies.
Needless to say, these emphases have
absolutely no place in any writing.

Of the legitimate seven, emphasis by
proportion, by style. and by position are
the most effective.

Emphasis by repetition is also effective,
so I will use it to emphasize the impor-
tance of revising. Take the cuE and revise,
revise, revise. As Gordon Carroll has
said, “Revision is the healthiest act of
writing.” 8

Up to this point, you have done every-
thing alone. Now it is time to hire a
helper. The hardest obstacle to get over 1n
writing is recognizing that what you have



written may not be understandable to
others. That old demon, pride of author-
ship, is back again. That is why you need
a helper. You need someone who will tell
you honestly what parts of your wnting
he doesn’t understand. Essentially, you
need someone on whom to try out your
writing—sort of a “practice customer.”
Whom you get and what you pay are per-
sonal problems. but there are a couple of
tps that. if followed, will keep your helper
on the payroll. The first is to ask him only
whether or not he understands what you
wrote. Don't ask him to correct your copy,
just ask him to mark those passages that are
fuzzy. The second tip is: don't argue! Your
helper is doing exactly what you asked him
to do, and if he didn't understand because
he was ignorant of the subject, or he got the
wrong connotation, or he just plain got
bored. it isn't his fault. It is your fault, Wri-
ter! You must determine why he didn't un-
derstand, or you won't be able to correct
your mistakes.

Summary

What I've tried to give you is a
structured formula for turning out accepta-
ble and effective writing in your job as a
member of the Air Force. The first factor
in the formula was a change of attitude.
You must get rid of the notion that
effective writing is an artstic gift. Effective
writing is a skill or craft that can be
learned. And. once learned, it can be
improved through practice.

Another attitude you must get rid of is
pride of authorship. Nobody knows or
cares how much blood, sweat. and tears
went into a piece of writing. All the
customer wants is a message he under-
stands and finds pleasure in reading. It is
amazing how many writers can rationalize
away the need to make their readers
comfortable, and yet they complain bit-
terly about dry. dull prose.
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The next hurdle in writing is getting
organized. This is a thinking process, and
the quality of the finished product seems
to be directly proportional to the quality
of thinking that went into the process.
Most Air Force members are good logical
thinkers, but trying to keep the myriad of
details straight literally boggles the mind,
usually resulting in a less-than-sparkling
finished product. A workable plan is
needed. The plan or outline was devel-
oped by first deciding what your objective
was. Next came the brainstorming step
where all ideas were uninhibitedly written
down in sentence form and numbered
consecutively. Once the ideas were down
on paper, the next step was o organize
them into a number-coded outline.

Your number-coded sentence outline
had by then become a workable topic-
sentence framework; therefore, the com-
position step was litle more than filling in
the open spaces. The time- -saving tip to
speed composition was to keep moving
rather than try to refine your copy into
finished work.

The finishing touches were reserved
for the revision step of writing. Here you
polished your work using as many appli-
cations of “CUE” as were necessary to bring
out the sparkle. cug, you’ll remember,
stands for coherence, unity, and emphasis.
Finally, you ran your product through
your quality control section, a helper who
was to inspect it for “rough” spots. Again,
you had to revise, revise, and rewrite.

Conclusions

Writing is hard work. Anyone who has
put pen to paper will attest to that, but
hard work hasn't yet been added to the
list of the top ten killing diseases. How-
ever, the worry and anxiety associated
with writing have taken their toll. Hope-
fully, this article will help to reduce your
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anxiety about writing by giving you a
simple formula to follow.

There is a tremendous amount of infor-
mation about writing that hasn’t been
included here, but then it wasn't my
intention to repeat what the experts have
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The Fighter Pilot in Systems Acquisition Management

Major LEE Lirry

ECOMING a “Victim” of the rated

supplement can be a rude shock to
an aggressive young fighter pilot. Yet in
today’s Air Force a rated supplement tour
may be the norm. Most ambitious officers
already realize that simply being a “good
stick” is not enough to assure progression
to the top; they therefore accept staff and
rated supplement tours as a necessity.
Most pilots, however, try not to venture
too far from flying, thereby glutting the
market for those challenging and reward-
ing staff jobs in operations. The flying
gate system probably will make rated
supplement tours more common as more
pilots must serve some time in the supple-
ment so that others may return to meet
flying gates. Therefore, 1 would like to

make some observations from my own
tour in the rated supplement.

I served in the Air Force Systems
Command (AFsc) as a project manager for
a subsystem on the F-15 aircraft. This
tour made me aware of the immense
satisfaction available from such assign-
ments and the vital importance of the
operational viewpoint to the working level
of the acquisiion process. However, my
earlier experience in the Tactical Air
Command as an F-4 pilot taught me that
few fighter pilots seek jobs outside the
operations area. This view has been rein-
forced by discussions with fighter pilots
attending the Air Command and Staff
College. Most of the students who are not
returning to flying assignments are seek-



ing assignments at TAC or USAF headquar-
ters. The lack of fighter pilots in AFsc
creates a problem for the Air Force and
and for the Tactucal Air Command in that
the rated positions involved in the devel-
opment of tactical weapon systems are not
being filled by currently qualified fighter

ilots, and many of the positions are not
even filled by fighter pilots. By writing this
article I hope to convince fellow fighter
pilots of the need for, and the advantages
of, their service in the development of the
weapon systems we will be using in the
near future.

The Air Force has not overlooked the
need for operational experience in
weapon systems development. The equip-
ment requirement itself comes from the
operational command in the form of a
Requirement for Operational Capability
(roc). The roc, however, gives only broad
performance requirements and rightly
leaves the method of meeting those re-
quirements to the development engineers.
There 1s also extensive coordination be-
tween the Tac Requirements Division and
the Air Force Systems Command and
between the Requirements Division at Hq
UsaF and Afrsc during concept formula-
tion. Additonally, a Tac laison office is
located at the Aeronautical Systems Divi-
sion of Afsc for the purpose of continued
coordination. All these efforts are ex-
pended to assist in communicating opera-
tional requirements to AFsc working-level
managers and to keep Tac advised of the
nature of the systems under development.
Unfortunately, there are inherent limita-
tions to the effectiveness of these provi-
sions for cross-feed. The different back-
grounds, experience, and points of view
of user and developer inevitably lead to
lack of communicauon and to misunder-
standing. These provisions do not make
operational information immediately avail-
able to the project manager or engineer
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who must make the day-to-day decisions
required during the course of the devel-
opment. The number and complexity of
projects that must be monitored limit the
degree to which the Tac liaison officers
can understand every action taken on
each, and it is not only the big decisions
that may affect operational use.

An example serves to illustrate how an
operationally experienced project manager
can avoid mistakes that may be made by
someone else who is an equally good
manager but has no operational experi-
ence. In this case, a warning device was
under development for an aircraft. The
performance requirement was stated in
terms of minimum acceptable range. The
nonoperationally oriented engineer in-
sured that system specifications were writ-
ten in such a manner that detection
capability was at least the minimum stated
in all areas of coverage. As the equipment
began taking form, the detection capability
met minimum range requirements even in
the edges of coverage and exceeded mini-
mum requirements many times over in
most regions of coverage. The operational
monitors and advisers were not close
enough to the actual situation to realize
that the system would detect threats at
extremely long ranges but would not
display the specific range. It was not until
a pilot was assigned to the project that it
became known that there was a problem.
From his experience he knew that threats
detected at long ranges but not distin-
guishable from close threats were equiva-
lent to false alarms and would unduly
distract the pilot. Fortunately, this prob-
lem was discovered before the system
went into production, but this is not
always assured. The problem developed
because the operational personnel who
submitted the requirement for a mini-
mum range did not realize that from an
antenna design viewpoint they were driv-
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ing peak detection range to unacceptable
limits. The technical experts, who very
early in the design phase understood what
the detection range would be, did not
realize the operational implications.

This example illustrates only one man-
ner in which operational experience at the
working level can eliminate a potenually
large problem before costs become exces-
sive. In a more complex weapon system,
such as an aircraft, there are many more
opportunities for such errors to occur.
The importance of the physical interface
between various components of a system
is obvious. The interface between the user
and developer is no less important to the
success of a weapon system and is perhaps
even more difficult to achieve. As noted
earlier, good communication is difficult at
best between operational personnel and
systems developers. This problem of com-
munication is exacerbated by a lack of
complete trust among the parties. TAC
personnel see a legitimate need and real-
ize that the opportunity for new equip-
ment to meet that need comes infre-
quently. They therefore want to get the
most performance possible in a given
development and are impatient with any-
one they perceive as reluctant to comply
with their stated requirements. On the
other hand, the arsc personnel are faced
with very real budget restrictions and
sometimes with just as real state-of-the-art
limitations. There is a natural conflict
between TAC users and arsc developers
about where to draw the line on specifica-
tions for a given project. TAC requirements
become suspect as possible “pie in the sky”
desires, and arsc is suspected of foot-
dragging. The fighter pilot serving in arsc
is in a unique position to understand both
sides of the situation and communicate
with both sides, while receiving a reasona-
ble amount of trust from both.

Systems acquisition needs the fighter

pilot; but does the fighter pilot need
systems acquisition? Although it cannot be
denied that better weapon systems are in
the pilot’s interest, let's look a little closer
to home to see why a Sierra Hotel fighter
jock should seek a job in Systems Com-
mand. Of all the complaints I have heard
in nearly twelve years’ service, by far the
most common has been lack of real
responsibility. However, I did not hear
that complaint very many times in the
systems acquisition career field. Cost is a
convenient measurement of project size
and is some indicaton of the degree of
responsibility. Even small projects are
measured in hundreds of thousands of
dollars, and a minor avionics system can
amount to millions in the development
phase alone. If you should be so fortunate
as to play a major role in an airframe
development, the responsibility can be
staggering a: today's development costs.
You do not have to be a general officer to
play such a major role, either. For exam-
ple, the airframe project manager for the
F-15 was a heutenant colonel position.
The real satisfaction, however, is not
calibrated according to budget size. It
comes from working on an important and
difficult management job and from work-
ing with professionally dedicated people
who accept you as a professional. You
work with such people on both the Air
Force and the industry side of the defense
business. There is something about work-
ing on the development of equipment
destined to enter the inventory—and
which you may use one day in combat—
that creates tremendous awareness of its
relevance. There is a great incentive to
make sure that you do everything i your
power to develop the best equipment
possible. Much satisfaction is gained as
you see the results of your efforts taking
form. As a project manager, you would
coordinate all activities related to your



project. You would require the efforts of
people from many disciplines; but you
yourself would be responsible for the
successful completion of the project. The
project manager monitors the progress of
the dvilian contractor by frequent visits
and review of status reports. You will find
that the Air Force has many personnel
widely recognized as experts in their spe-
cialty. You will also find that the Air Force
keeps both responsibility and authority
vested at a much lower level and in
younger personnel than does industry. As
the Air Force officer directly responsible
for a project, you will gain a feeling of
accomplishment from working on an
equal level with such experts and high-
level industry officials.

A discussion of any rated supplement
tour is not complete without mentioning
the flving gates requirements. It is my
opinion that the gate system should not
deter anyone from seeking career-broad-
ening assignments. I believe that more
officers can expect to enter the rated
supplement in the future whether they
wish to or not. By the same token, fewer
officers should become stuck in the rated
supplement. The gate system requires that
officers return to flying if they have not
met gate requirements. Thus, to assure
return to flying assignments, one should
enter the rated supplement prior to meet-
ing the second gate requirement. Since
more officers will probably serve in the
supplement so that all may meet flying
requirements, it behooves each individual
to seek out an assignment satisfactory to
his career plans.

Perhaps a bnef word is in order about a
final advantage of arsc duty as a rated
supplement tour: that is, from the aspect
of promotion opportunity. A review of
promotion board statistics quickly confirms
that afsc personnel more than hold their
own in promotions (see accompanying
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tabulation). As a normal rule, otficer
effectiveness reports will be reviewed by a
general officer. The level of responsibility
and type of management experience in-
volved in most acquisition management
jobs should stand out as a high point in
most officers’ records.

Promotion List Analysis
Percentage of Percentage of
Promotees on Promotees an
Career Field FY75 Major Lt FY76 Lt Col List
System Program

Management 86% 52%
Sdentfic &

Development Eng. 65% 41%
Lawyers 9% —
Commandery

Directors 75% 50%
Comptrollers 68% 46%
International Politico-

Military Affairs 67% 76%
Bandsmen 67% —
Operations 61% 31%
Security Police 47% —
Communications-

Electronics —_ 30%
Civil Engineer — 38%
Personnel Resource

Managers — 33%
Logistics — 31%
Computer Technology — 46%
Intelligence — 26%
Information — 24%
Rated 70% 34%
Nonrated 53% 33%

Source: This information was summarized from two articles in Amr
Force Tmes: “3087 Named for Hike to Major™ in the 15 January 1975
1ssue (page 20). and 2043 Win LC; List Analyzed” in the 9 April
1975 ssue (page 4).

The need for operational experience of
all types is recognized by arsc, and many
positions are designated as requiring rated
experience. This article was written be-
cause of the failure of fighter pilots to
realize the attractiveness of these jobs. The
satisfaction and experience to be gained
from such assignments should place them
in high demand. For those interested,
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here are some of the requirements for the
jobs.

An educational background suitable to
the type of position sought is, of course,
desirable. Engineers of many types are
needed. Operations experience is applica-
ble to many engineering positions. Train-
ing in management or business adminis-
tration would be helpful in the manage-
ment positions. It is not necessary to be an
expert in systems management techniques,
however, unless you wish to work on the
program control staff. The management
positions most needing operational experi-
ence are in project management and in
test and deployment management. At-
tendance at one of the System Program
Management Schools en route to the
assignment is highly desirable because
later attendance is difficult. Lack of formal
management education should not be al-
lowed to deter you from seeking a posi-
tion in systems acquisition management,
because experience is the best teacher.
You should not be frightened by the lack
of experience in systems management but
should keep it in mind and realize your
need to listen to those around you who
have more experience with the unique
pitfalls in such work. At first, your pri-
mary qualifications will be your opera-
tional experience and the innate abilities
that you must have if you are to be
successful in being selected for arsc duty.
As you become more experienced, you
will be more comfortable in your new
role.

I have pointed out the need for fighter
pilots in aFsc to provide a readily available
input of operational experience. They are

needed to insure that the weapon systems
being developed will meet operational
needs in such a way as to be fully
compatible with the conditions under
which they will be used. Everyone who
has flown F-4s from the early models to
the latest is well aware ot the many
changes that have been required in the
area of cockpit layout. These changes
were not the result of advances in the
state of the art but were required because
in the onginal designing the operational
use by the pilot was not kept in mind.
Careful application of operational experi-
ence, such as has been applied in the F-15
program, can prevent the recurrence of
such problems. This requires that highly
qualified fighter pilots be willing to serve
in positions of responsibility during equip-
ment development.

Before I am accused of being overly
impressed with the importance of fighter
pilots, let me add that other pilots are just
as important to their equipment develop-
ments, as in fact are all the other people
in operational disciplines, including the
maintainers and supphers

Not only is it important for operations
personnel to seek development assign-
ments but such an assignment can be
highly rewarding for the individual in
terms of satisfaction and experience for
later use as an operational manager or
commander. Thus, the Air Force will
profit from better weapon systems and
better managers, and the individual will be
better qualified to manage or command as
the result of his opportunity to practice
management in a very difficult arena.

Air Command and Staff College



A STEP TOWARD
UNDERSTANDING
THE SOVIET VIEW
OF MODERN
WARFARE

Major CarL W. REDDEL

N old anecdote, used by George F.

Kennan to illustrate the problem
between the United States and the Soviet
Union of mutually assessing intentions,
goals, and actions shortly after the
founding of the Soviet state, emphasizes
the changes which have taken place in
the reciprocal appreciation of the two

countries. The story, as Kennan related

it. dealt with

. two cross-eyed men who bumped
into each other on the street in Philadel-
phia. The one said: “"Why in hell dont
you look where you're going?” To which
the other replied: “Why in hell don’t you
go where you are looking?™!

89
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In the early and subsequent history of
the Soviet state, both countries spent
much time posturing and attempting to
communicate with each other in irrele-
vancies. Since then they both have
learned to evaluate capabilities more real-
istically and avoid at least some of the
“cross-eyed” confusion over intentions
and appearances.

Over the years, the reality of Soviet
power has stimulated an increasing will-
ingness in the U.S. to assess the inten-
tions and purposes of the Soviets in their
own terms. The translation of the book
reviewed here is evidence of an Ameri-
can desire to deal with some of the raw
evidence of what makes the Soviet mili-
tary function effectively.f The translation
of the book has an interesting duality.
The purpose of the original version is
pedagogical: to inform Soviet officers
about important changes in modern weap-
onry. The English translation provided
by the United States Air Force also has a
pedagogical purpose, a general goal of
all the volumes in the series selected for
translation: to acquaint American officers
with the Soviet perception of their com-
mon military profession, an aim that is
probably misleading in its apparent sim-
plicity.?

How successful is the original Russian
volume in achieving its purpose of in-
forming Soviet officers about important
changes in modern weaponry? For the
Westerner, perhaps the best means avail-
able of assessing this success is the de-
gree of correspondence between the So-
viet perception and the Western sense of

reality. In sum, the following views
emerge from the collective authorship of
the volume edited by Colonel General N.
A. Lomov, previously a professor at the
General Staff Academy and currently a
consultant to the Institute of the U.S.A.

(1) The fundamental basis for dramatic
changes in the Soviet armed forces since
World War II is the scientific-technical
progress of the country in general.

(2) Technically culminating for the mili-
tary in nuclear weapons, these changes
have necessarily brought a host of ac-
companying developments in their wake.

(3) The possible unrestricted use of
nuclear weapons in modern warfare
erases the distinction between front and
rear lines, raising new problems in civil
defense and for the total political, eco-
nomic, and administrative organization
of the country during and in preparation
for war.

(4) The use of strategic nuclear forces
makes it possible to achieve direct stra-
tegic results, thereby emphasizing speed
in achieving military goals in the shortest
period of time.

(5) These changes and accompanying
requirements necessitate a revised orga-
nizational structure in the armed forces
and the modernization of equipment at
all levels of command.

(6) The effect of all these developments
is to increase the significance of the
factor of surprise and emphasize the
urgency of maintaining a high degree of
combat readiness.

The authors of the volume describe the
overall impact on Soviet military affairs

¥ N. A. Lomov, editor, Scientific-Technical Progress and the
Revolution in Military Affairs, translated and published under the
auspices of the United States Air Force (Washington: Government
Printing Office, 1974, $2.25). Originally published as Nauchnotekhn-
icheskii progress i revoliutsiia v voennom dele by the Mllltary
Pubhshmg House of the Ministry of Defense of the US.S.R. in the

spring of 1973.



as “revolutionary,” a term used by West-
ern analysts more than a decade ago for
the changes they witnessed from afar.

On the whole, the Soviet perception of
the technical dimensions of modern war-
fare exhibited in this volume appears
strikingly accurate. For example, Chapter
II, “Characteristics of New Means for
Waging War,” by Major General I. I.
Anureyev, and Chapter III, “Conven-
tional Weapons and Prospects of Their
Development,” by Major General M. I.
Cherednichenko, are excellent specimens
of straightforward narrative designed to
help produce an officer informed in the
technical problems of modern warfare.
For the Soviet military professional, ideo-
logical discussion and extraneous issues
clearly have no place in the description
of the performance characteristics of a
weapon system or its employment. This
is not to suggest, however, that the Soviet
authors consider ideology extraneous or
irrelevant in forming a realistic percep-
tion of modern warfare.

Setting the correct ideological view-
point on the subject is certainly part of
the book’s purpose, but such discussion
does not interfere with the technical
sections and appears in isolation or is
kept to appropriate chapters. This does
not justify the distortions that appear in
the book. The statement that “all science
in the capitalist world has become mili-
tarized” (p. 29) probably is as ridiculous
to some Soviet officers as it is to the
Western reader. Such as extreme view
suggests the Soviet author may be trans-
ferring the experience of the politiciza-
tion of scientific institutions in his own
country to the Western world. The his-
torical selectivity exercised in portraying
the Soviet Union's role at the end of
World War II and in the description of
the development of nuclear weapons is
also offensive to the Western reader in
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its inaccuracies. (pp. 34-35) The limited
and selective nature of this historical
information explains the possible willing-
ness of some Soviet officers to accept a
distorted view of the role and motivation
of the Soviet Union in military and
political affairs. Nonetheless, the overall
effect of the volume is to provide reason-
ably accurate information on the nature
of modern warfare. Marxism-Leninism
certainly has not interfered with the
ability to depict accurately the weapons
and conditions of modern warfare for
the Soviet officer. Indeed, the American
officer might usefully read some of the
chapters, especially Chapters Il and IlI,
for the same purpose.

Apart from the negative virtue of not
serving as a fatally distorting prism for
the technical realities of modern warfare,
does the ideology provide any unique or
valuable insights about the problems of
modern warfare? Can an American offi-
cer, moreover, develop insight about the
Soviet viewpoint through reading the
translation provided by the Air Forcer
Undoubtedly he can, but the success of
his effort depends partially on an aware-
ness of some of the difficulties he faces.
The largely nonideological training of
the American officer, at least in a formal
sense, may make it difficult for him to
take seriously the frequently turgid prose
of Soviet ideological discussions. This
attutude could undermine the attempt to
understand the Soviet viewpoint. To un-
derestimate those we do not like is
axiomatic; even more probable is the
likelihood of underestimating what we
do not understand and do not like.
Disliking 1deologies antithetical to our
own is easy enough, but misunderstand-
ing them is inexcusable. The core of
what is unique about the perception of
the Soviet officer will not be found in his
description of weaponry. The truly dis-
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tinctive element is ideological. But fight-
ing one’s way through a seemingly use-
less discussion of the application of the
dialectic to a given military problem 1s
useful only if one believes it useful to
understand the probable mode of a
Soviet officer's reasoning.

What is the significance of the ideolog-
ical component for the thinking of the
Soviet officer? To recall Kennan’s anec-
dote: Are the Soviets going where they
are looking? Are they looking, ideologi-
cally, where they are going? To be sure,
both the Soviet and the American officer
can be highly professional without ideo-
logical training. Especially from the
American viewpoint, the less ideological
the officer's makeup, the better he may
be professionally. Nonetheless, ideology
is an ever present component for both
American and Soviet officers, whatever
its relative significance. It should not be
dismissed lightly in any event when view-
ing the Soviet officer. Rather, it may be
valuable to recall that for the Soviet
officer Marxism-Leninism may be not
only a political philosophy and a world
view but also a dynamic and flexible
critique, which should provide useful
insights on professional problems when
mastered. This oft-repeated premise is
stated in the conclusion: “Marxist-Lenin-
ist teachings create a scientific basis for
correctly understanding social phenom-
ena, and for analyzing the patterns of
war, the methods of waging it and the
trends in the development of military
affairs.” (p. 275)

Perhaps one of the most important
points of emphasis in Marxist-Leninist
ideology concerning modern warfare is
the relationship between the “masses”
and war. Simply, as the author states:
“Wars are waged by people.” (p. 187)
The key factor for Soviet victory in a
potential conflict is not economics, weap-

onry, or military theory. Rather, “Man
has always been and remains the decisive
force of war.” (p. 188) This belief leads
to the conclusion that “war is a process
which is inseparably intertwined with all
aspects of social life.” (p. 224) In keeping
with this belief, questions of civil defense,
paramilitary training, and the concept of
total mobilization of a society in all its
facets and dimensions receive a high
priority in the Soviet Union, an under-
standable development in the light of
Marxist-Leninist ideology. In turn, the
lack of priority given to these considera-
tions in the United States, a country that
shares with the Soviet Union a similar
sense of urgency and immediacy for the
problems of modern warfare, i1s also
explainable from an ideological view-
point. If Marxism-Leninism suggests a
valuable approach to the relationship
between society in all its aspects and
modern warfare, a weakness is the sin-
gle-factor emphasis on the significance of
the economic underpinnings of a society.
According to the Soviet view, “In mod-
ern bourgeois society, there is no main
objective basis for ideological unity of the
nation, that is, a unity of the fundamen-
tal economic interests of the basic classes
and social groups.” (p. 196) This single-
factor approach holds as much promise
for error as Hitler's reliance on race in
misunderstanding the capacity of mon-
grelized Americans for unified political
and military action in World War II.
Because of the similar nature of the
problems of modern warfare for both
the United States and the Soviet Union,
reading the Soviet views occasionally pro-
duces the sensation of looking into a
mirror that accurately reflects some fea-
tures of American experience and dis-
torts others. The “revolution™ in military
affairs described by the Soviet authors
has increased the similarity of the mili-



tary problems of both countries as modern
industrial states. In spite of all the differ-
ences between the two societies, the So-
viet Union has been following a path of
historical experience along which coun-
tries of the West have already traveled,
the path of modernization. This means
that the Soviet Union is destined to
experience some of the same problems
and successes as the United States, what-
ever the differences may be in the distri-
bution of economic burdens and social
benefits for the members of each society.
Moreover, the general technological lead-
ership of the United States has forced
the Soviet Union to accept standards of
success determined by American achieve-
ments, an experience that is not unique
to the Soviet period of Russian history.
Russia has been reacting directly to West-
ern achievements in military technology
since before its defeat in the Crimean
War. To some degree, the society of
revolutionary Communism is guiding its
progress down the road of historical
development by what it sees in the rear-
view mirror of capitalist American expe-
rience.

Many of the problems of directing and
managing the new weaponry accruing to
the Soviet armed forces as a result of the
“revolution™ in military affairs have been
experienced by Western military forces.
The masses of data and complex prob-
lems now accompanying Soviet military
developments also occurred in the West,
where the use of computers and systems
analysis set achievements and standards
not yet fully duplicated by Soviet com-
puter technology and cybernetics. The
Soviet authors are correct in suggesting
that the problems of the Soviet military
are part of developmental difficulties fac-
ing all of Soviet society in its continuing
modernization.

Just as the problems of direction and
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control for the increasingly complex So-
viet economy have become more diffi-
cult, so the requirements placed upon
the Soviet commander have grown. Old
systems of communication and data man-
agement no longer suffice. The quantita-
tive dimensions of the problem have
grown to such an extent that the situa-
tion has changed qualitatively for the
worse. Like many Americans, many Sovi-
ets believe that problems created by
technology can be solved by technology.
Lenin, early in the history of the Soviet
state, expressed the belief that Bolshevik
direction of Russian society, plus the
development of electricity, would hasten
the arrival of Communism. Today's hope
is in computer technology and automa-
tion. Seen as the means of solving many
production and distribution bottlenecks in
the country, computers are viewed
as essential for development of the most
efficient and effective military perfor-
mance: “In other words, a good staff
armed with an automated control system
is the most advanced troop control body
which can be imagined today.” (p. 179)
The potential effectiveness of the Soviet
commander is therefore viewed as par-
tially contingent upon his technological
resources.

However, the most important determi-
nant of the Soviet commander's effective-
ness on the battlefield of modern war-
fare is not the efficient use of technical
control devices. Recalling the Soviet view
of man as the decisive force in war,
ideological factors remain foremost in the
Soviet view of modern nuclear warfare.
Despite the “revolution™ in military af-
fairs resulting from the overall progress
of the Soviet Union, the most important
revolution in determining the elements
peculiar to the Soviet viewpoint remains
the Bolshevik political revolution of 1917
and its accompanying ideology, not the rev-
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olution of scientific-technical progress.
Moreover, the latter developments in-
crease rather than decrease the ideological
role of the Soviet commander, especially
for the political indoctrination of his sub-
ordinates:

The role of ideological stimuli has in-
creased in the conduct of a soldier, since
without aware [conscious] loyalty to duty
and a readiness to fight in the name of
the just goals and interests of one’s people,
one can scarcely expect that selfless risk
and even self-immolation which are re-
quired in modern combat. (p. 204)

The Soviet military commander is only
part, however, of the mobilization of the
entire society, for “in the event of a war,
there emerges a particularly crucial prob-
lem of providing ideological unity of the
entire people, their solidarity, monolithic-
ness, or in other terms, the problem of

Notes

1. Russia and the West under Lenm and Stalin (New York), p. 16.
2. For a review of the first two volumes in the series translated under

the united will necessary for mobilizing
all the forces of the people.” (p. 195)

AN UNDERSTANDING of the Soviet view of
modern warfare is incomplete without an
investigation of its ideological dimen-
sions. This volume translated by the Air
Force is a useful contribution to that
end, and its sponsors should be congratu-
lated on the value of their efforts for the
understanding of a potential enemy by
the officer corps at large. Knowledge of
weaponry and technological capability is
insufficient for understanding the Sovi-
ets’ broader purpose and moutvation. We
expect them to grasp some of our larger
purposes as a society, apart from sheer
military capability. We need to attempt no
less in understanding them.
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