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Foreword

An essential part of the Air War College, Maxwell Air
Force Base (AFB), Alabama, curriculum consists of the
study of military history and specific campaigns.
Distinguished military scholars often visit the college to
discuss and explore issues with the faculty. Martin van
Creveld was one of those distinguished scholars. He had
previously been commissioned by the Air Staff to investigate
the effects of the US Army’s move toward a more
maneuver-oriented kind of warfare and the effect that move
will have on the US Air Force role on the battlefield. The Air
Staff was concerned about a host of issues: logistic support
for a highly mobile force; friendly force confusion on huge,
rapidly changing battlefields; close air support with or
without air base support; and a host of other issues. The
bottom line for the Air Force concerned several issues of
great impact. First, Must air combat change because land
combat is changing? and, Is the decisiveness of air power
increasing geometrically to the point where the twenty-first
century will find it is as decisive as ground power was in the
twentieth century?

Our guest historian agrees that sophisticated, highly
technical air and space developments may have made air
power dominant on the conventional battlefield. The great
exception, however, lies in the trend away from conventional
to unconventional conflict. To Professor van Creveld,
nation-states have lost the monopoly on the legitimate use
of violence. To prepare for a conventional scenario is to
prepare for the last war, not the next one. The possibility of
more “Lebanons” is much higher than the likelihood of
future “Iraqgs.”

The Airpower Research Institute (ARI) of the College of
Aerospace Doctrine, Research, and Education (CADRE),
Maxwell AFB, Alabama, also became interested and



wished to comment on the entire study. Regardless of the
fact that the kinds of warfare may be changing, the
experience of the Israelis, the Luftwaffe, and the Soviet air
force in supporting fast-moving forces is instructive to an air
force that promises to support a steadily faster-moving army.

And so the discussion went, with both sides learning
much. We invite your interest and dialogue, and invite you
to visit Maxwell AFB, Alabama. As the Air Corps Tactical
School in the 1930s became central to developing air power
theory and doctrine, so will that same role be adopted by the
Air War College and the Airpower Research Institute in the
1990s. The Gulf War was a watershed for air power; there
will never be another just like it, nor will there be an
opportunity to fight it again.

e

PETER D. ROBINSON
Major General, USAF
Commandant, Air War College
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Preface

In the form it has finally assumed, this volume falls into two
very different parts. Part 1 was written by Dr Steve Canby, Ken
Brower, and myself at the invitation of Air University, Maxwell
Air Force Base, Alabama. It represents our joint attempt to clarify
the relationship between air power and maneuver warfare since
1939, a subject that derives its importance from the fact that
maneuver warfare has been the US Army’s official doctrine since
the early eighties and remains so to the present day.

By contrast, part 2 was added ex post facto. It contains the
collective wisdom of the military doctrine analysts of the Air
University on the same subjects, as well as the way in which we
have presented them. The reader is invited to wade through the
entire volume and draw his/her own conclusion about the past,
present, and future of air power on the one hand and maneuver
warfare on the other, assuming indeed that they do have a future.

In bringing this volume to print, I should like to thank several
people who in various ways were instrumental for its genesis,
production, and completion. The first is Dr Steve Canby who, in
addition to writing some of the chapters, assumed much of the
administrative burden connected with the contracting side.
Another is Lt Col Andrew Ogan who acted as liaison between the
authors on the one hand and the Pentagon and the Air University
on the other. Finally, it is necessary to commend Mr Ted Kluz of
the Air War College for persistence and determination. Not only
was the original idea of doing this study his, but he has guided
and supported it throughout the publication process. If it finally
sees the light of print, much of the credit is his.

P T

Martin v reveld
MevasSeret Zion, Israel
March 1993
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Introduction

The end of the cold war has been compared to a
monumental shift in the tectonic plates.' Even as the
collapse of the Eastern bloc caused the most important
threat to American security to disappear, it has unleashed a
host of changes that will irrevocably reshape the strategic
landscape. Beyond doubt, these changes have enormous
1mphcat10ns for US national security policy and military
strategy.? Just how they may play out cannot be known.
Therefore, intellectual preparation, planning, and at least
some training for any contingencies that may arise must go on.

As far as can be foreseen at present, future threats to
American security and interests will almost certainly be one
of three types, which are discussed here in order of
increasing magnitude and decreasing probability. The most
likely type will come from nonstate actors or from those
states which, impressed by the enormous American capacity
for conventional warfare so recently demonstrated in the
Gulf, will resort to other means. To counter a threat of this
kind—be its name guerrilla war, terrorism, low-intensity
conflict (LIC), or, to use my own terminology, nontrinitarian
warfare®—both air and ground forces will probably be
required. The former will consist principally of helicopters
and light, fixed-wing transport aircraft, the latter of light
troops (in general, nothing heavier than lightly armored
vehicles will be appropriate). Since firepower in such a war
will be delivered by light, highly accurate weapons, the
logistic burden will almost certainly be small compared to
the conventional conflicts of the past. This is not to say that
only primitive technology is likely to be of use. Light does
not necessarily mean simple; and indeed, one can easily
envisage the employment of some very sophisticated devices.
(The point is that in such warfare, the most important role of
whatever heavy forces get involved may be not that of
fighting but of standing by and maintaining escalationi
dominance. 1

xiii



Next, as happened recently in the Gulf, the challenge may
come from a country like Iran, which, though not a great
military power, is nevertheless strong enough to represent a
substantial conventional threat should its rulers try to
imitate Saddam Hussein. In such a conflict, and provided
only the appropriate bases are available and secure, the
USAF is likely to shine. At present, and as far ahead as one
may look, no other country possesses the hardware, much
less the “software,” needed for mounting an air campaign
that will even remotely compare with US capabilities in this
field. Admittedly, it is quite possible that, under such
circumstances, air will inflict sufficient pain and attrition to
do the job almost on its own, as some allege was the case in
the Gulf. On the other hand, the possibility of a ground
campaign’s being necessary—which was also the case in the
Gulf—cannot be ruled out. Either way, the logistic burden is
likely to be substantial. Cutting the enemy’s supply lines
while protecting and managing one’s own will be important.

Third, the possibility of a reconstituted Soviet (Russian)
threat must be considered. At the moment, such a possibility
appears almost too remote to contemplate; still, it cannot be
entirely ruled out. There have been press reports about
alleged Pentagon plans to aid Lithuania against a Russian
invasion. Perhaps more important, there is the worst-case
scenario involving the former Soviet armed forces as a
military as strong and sophisticated as one’s own. If only by
way of an intellectual exercise, examining these forces—and
devising ways to counter them—will provide a yardstick
against which to measure all other, presumably less
dangerous, contingencies.

As already indicated, each of the above three scenarios
will assuredly require some form of air operations, ground
operations, and logistics; nevertheless, this study is only
concerned with the latter two—in other words, those on the
more intensive end of the spectrum. This is not because LIC
is unimportant. On the contrary, this author believes that it
is probably the most important of all and one that air forces
in general, and the USAF in particular, should take much

Xiv



more seriously than they do.* Rather, it is because the
question of LIC is seen as essentially different from, and
almost independent of, the others. Almost by definition, LIC
is diffuse and lacks any clear center of gravity. This means
that it gives but little scope for examining the real issue
facing this study: the way to integrate air power on the one
hand with maneuver warfare on the other.

While American commanders such as Robert E. Lee and
George S. Patton excelled in maneuver warfare, the latter’s
present prominence is an outgrowth of the Vietnam War.
Following its failure in that conflict, where it engaged in
pure attrition (“search and destroy”), the US Army during
the late seventies started looking around for a different style
of war. In doing so, it hit upon the German campaigns of
1940-42 and took them as its example. In 1981, it issued a
new and radically revised version of its main manual, Field
Manual (FM) 100-5, Operations. Since then, maneuver
warfare has become the official standard for the US Marine
Corps also and has recently been incorporated into its Fleet
Marine Forces Manual (FMFM) 1-1, Campaigning.
Nevertheless, the meaning of maneuver warfare in terms of
actual tactics, organization for combat, and the internal
design of units has not always been clear. This is all the
more the case for the US Air Force, which has continued to
procure much the same aircraft as before and also has
continued to plan missions, allocate sorties, and attack
targets in a seemingly unchanged manner.

To address the relationship between air power and
maneuver warfare, including the logistic aspect of the latter,
this study is constructed as follows. Chapter 1 is analytical,
offering a discussion of the nature of maneuver warfare, its
dominant concepts, and the way of thought that it
represents. Chapters 2, 3, 4, and 5 consist of case studies.
Arranged in chronological order, they describe the German
campaigns in Spain (1936) and in France and the Low
Countries (1940), the German campaign in Russia (1941),
Soviet operational warfare (1941-45), and the Israeli
experience (1967 and 1973), respectively. The final chapter



pulls the threads together. In essence, it argues that
maneuver implies a transformation of applied air power
from “tactical” to “operational,” with a corresponding shift in
the method of sortie allocation and aircraft mix. In
maneuver warfare, close-in battlefield interdiction is as
important as ever but is becoming increasingly an army
mission undertaken by attack helicopters and multiple
launch rocket systems (MLRS). Further behind the enemy’s
front, operational air warfare entails a shift away from
random attacks against supply lines towards a highly
focused effort to destroy follow-up forces, prevent counter-
attacks, and isolate the battlefield. This shift in the use of
air forces from tactical to operational is akin to using a
fission weapon as a trigger for a fusion device. Whereas
“tactical” merely uses the power of tactical aviation on its
own, “operational” leverages it and produces new levels of
synergy in the interactions of ground and air forces.

Notes

1. Chairman, Joint Chiefs of Staff, Overseas Mission Study
(Washington, D.C.: Department of Defense, June 1991), 1-1.

2. Ibid.

3. Martin van Creveld, The Transformation of War (New York: Free
Press, 1991), particularly chapter 2.

4. B. Nietschmann, “The Third World War,” Cultural Survival
Quarterly 11, no. 3 (Fall 1987): 1-16.



Chapter 1

The Nature of the Beast

This chapter first discusses the fundamentals and the
basic underlying concepts of maneuver warfare. To add
depth, it then draws a comparison between maneuver-style
warfare on the one hand and attrition-style warfare on the
other. Finally, it discusses the implications of this type of
warfare for logistics.

As a style of war, maneuver is as old as war itself. This
does not mean that war can consist of maneuver alone,
although that may represent a desirable ideal in theory. In
practice, however, fighting and bloodshed almost always
form an integral part of warfare, for without them,
maneuver degenerates into sterile exercises and endless
shadowboxing as forces are moved about a chessboard.
Nevertheless, it is true that maneuver attempts to minimize
actual fighting. Before the fight, maneuver warfare seeks
ways to place the enemy at a disadvantage by taking up
favorable positions, or else by first taking on part of the
enemy’s forces within a limited area so as to obtain a
subsequent advantage over the force as a whole. Once the
fight is over, it seeks to take maximum advantage of the
outcome by pursuing the enemy, keeping him off balance,
and striking into his vitals.

Historians often find the supreme model for maneuver
warfare in the campaigns of Napoléon, and with good
reason. The endless combinations and recombinations by
which he employed his corps d’armée, alternately dispersing
them in order to carry out operational movements and
bringing them together to confront the enemy, have never
been equaled. They formed the essence of the French
emperor’s strategic genius, even to the point where, by
“inventing” strategy, he was able to overrun almost the
whole of Europe in a short period of no more than a few
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AIR POWER AND MANEUVER WARFARE

years.! Nevertheless, it should not be forgotten that few
commanders of any time or place have fought as many
great battles—batailles rangées—as did Napoléon. He
himself in his memoirs boasted of having commanded in 60
battles.

While the present usage of the term operational is
generally associated with units as large as a corps,
maneuver can apply to even the smallest units. An infantry
squad acting independently in difficult terrain could well
practice maneuver and even think operationally. An
illustrious example is then-Capt Erwin Rommel’s account of
his actions in 1914-1918 as a platoon leader and company
group commander in a mountain infantry battalion. To the
extent that he based his operations less on firepower—in
fact, nothing heavier than machine guns was available to
him—than on movement, fluidity, leverage, and surprise,
his thinking and actions clearly anticipated his subsequent
actions as the “Desert Fox” commanding panzers (tanks).
Curiously enough, most of the notable German panzer
commanders in World War II had light infantry or scout
cavalry backgrounds.

In small-unit operations, the essence of maneuver consists
of “stealth and stalking.” It is a question of exploiting the
terrain, maintaining cover, and jockeying for position, all
the while waiting for the opportune moment to arrive. In
this respect, it is much like the hunter, or jaeger. In fact,
jaeger units are the source of many of the tactics practiced
in maneuver warfare.

The maneuver of larger units is necessarily more difficult
and surprise harder to achieve because of the size of the
logistic apparatus required. In practice, it will often amount
to pinning the enemy’s front and attacking his flanks and
rear. The British military critic B. H. Liddell Hart used to
compare the process to a boxer who uses one arm to parry
his opponent’s punches and draw his attention while striking
with the other. Gen George S. Patton, always colorful, spoke
of holding him by the nose and kicking him in the pants.

2



THE NATURE OF THE BEAST

When no flanks exist, artificial ones must be created.
Concentration should be used, and surprise achieved, to
effect an early breakthrough. The next step is to push
forward while dealing with counterattacks or, better still, to
prevent them altogether (a leading task of air power). It is
necessary to drive wedges through the enemy forces, destroy
their cohesion, carve them up into separate parts, prevent
them from mounting counterattacks, and beat them in
detail—if possible by cutting their lines of communication
rather than by attacking their front.

For maneuver warfare to be put into practice, the first
vital element is tempo. Tempo is not the same as speed; it
has perhaps been defined best by Col John Boyd, USAF,
Retired, as the observation-orientation-decision-action cycle,
sometimes called OODA Loop. Fighter pilots know the
concept from air-to-air combat as energy maneuverability—
a concept which was also initiated in the early 1960s by then-
Captain Boyd at Nellis Air Force Base (AFB), Nevada. The
idea is to get “inside” the loop by transitioning from one
mode of action to another before the other party can react.
As this happens, the opponent progressively loses coherence
in his actions. His situation is comparable to that of a chess
player who is allowed to make only one move for every two
made by his opponent. In ground combat, too, the idea is to
move faster than the other can react and to react faster than
the other can move. All this is done while aiming at fault
lines in the opposing array.

The second central theme in maneuver warfare is
Schwerpunkt, meaning focal effort at the center of gravity. It
i1s sometimes known as hitting the enemy at the right time
and place with the most force. Discerning this fault line is
not always easy. The Great Captain, or military leader, has
a knack for discerning it by a quick glance, or coup d’oeil, of
the battle area (from the 1960s on, the situation map) with
an experienced eye. Much is therefore intuitive. A good
analogy is the diamond cutter’s technique of shattering a

3
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diamond by tapping it at exactly the right place in exactly
the right direction with exactly the right amount of force.

The concept of Schwerpunkt is sometimes confused with
hitting the enemy where he is either strongest or weakest.
The first will lead to a head-on clash which, provided the
forces are at all equal, is likely to be both bloody and
indecisive; the latter will lead to attacking into dead ends,
scattering one’s forces to no avail, and violating the principle
of maintaining the objective.

The really artistic touch, therefore, consists of finding a
spot that is both vital and weakly defended—a spot which,
as the campaigns of the Great Captain show, can be found in
almost any situation and under almost any circumstances.
Next, that spot should be developed so as to systematically
unravel the enemy’s ability to react. For example, in high
mountains the natural centers of gravity are represented by
the widely spaced passes, since it is only by going through
them that an advance is possible. However, a defender
positioned on the slopes on both sides of a pass can easily
make a direct attack very difficult; hence, it is necessary to
outflank the defenses and take them from the rear. The
objective is to trap the defenders, force them to fight while
facing in the wrong direction, prevent their positions from
supporting each other, overrun them one by one, and
subsequently control the pass line. The defender may, of
course, try to counter this maneuver by stretching his
frontage on both sides. However, such an attempt will cause
him to run up against the normal dilemma confronted by
those who rely on a cordon defense: trying to be strong
everywhere, he will end up by being weak everywhere. This
dilemma is likely to be compounded by the lack of good
lateral communications across the front.

Assuming the enemy to be as intelligent as ourselves, we
expect him to attempt to protect his centers of gravity with
all the forces at his disposal. This leads us to the third
principal constituent of maneuver warfare—surprise.
Surprise can only be based on deception. To paraphrase Sun

4



THE NATURE OF THE BEAST

Tzu, it is necessary to find out the enemy’s intentions while
concealing one’s own. One must pretend to be at point A
doing B while actually being at point C doing D; being at
point C, one must pretend to be at point A doing B. The
purpose of all this maneuvering—which can be very
complicated, time-consuming, and expensive—is to confuse
the opponent, throw him off balance, and introduce an
element of uncertainty into his plans. Once that is achieved,
it is a question—again paraphrasing Sun Tzu—of falling on
him “like a thunderbolt” with all the force that one can muster.

The fourth principal theme in maneuver warfare, and
often the least understood, is combined arms. Combined
arms is the grouping of diverse arms so that the strength of
each arm is brought to the fore so as to expose an enemy
weakness to another arm. An apt analogy would be the well-
known children’s game of the intransitive “rock-scissors-
paper” circle. Here, each element in the circle is able to deal
with the one coming after it while itself being vulnerable to
the one preceding it. Similarly, in maneuver warfare, tanks
should not be used to smash other tanks—which would
merely lead to head-on clashes and attrition—but enemy
artillery. Artillery is powerless against tanks; hence, it
should be used to combat infantry, which, in turn, is
powerless against it and if not killed will be forced to take
cover. The role of infantry is to neutralize the antitank arm
and that of the antitank arm is to deal with tanks.

To adduce another example of the principle in action,
medieval heavy cavalry acting on its own was once the
weakest of the arms; elusive light cavalry, relying on the
bow for the long-distance work and on the sword or scimitar
for the coup de grace, was the strongest. So long as the
Crusaders relied solely on their heavily armored cavalry,
they were repeatedly beaten as the Arabs would entice them
to attack, allow them to exhaust themselves, and then
swarm around and annihilate them piecemeal. To counter
such tactics, the Crusaders themselves were forced to adopt
the combined arms system, originally adapted from the

5
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Byzantines. Infantry, armed with pikes, provided shelter for
the other arms. Bow infantry caused the Arab bow cavalry
to maintain a respectful distance, and the heavy cavalry
waited for opportunities such as when the Arabs were
pinned against terrain obstacles or tripped by concentrated
bow firepower as they incautiously came too close to the
Crusader formation. At that point, heavy cavalry would
deliver an irresistible blow. Provided all the other
components were kept well in hand, opposing light cavalry
could not cope with this system, while one’s own light
cavalry was used as an auxiliary arm for foraging, for
screening, and for filling gaps between the heavy cavalry
and the main body so as to minimize the danger of being
swarmed about.

The modern combined arms team likewise requires
diversity. Scouts should be light, particularly in the attack.
In the Wehrmacht, panzer reconnaissance units (i.e.,
motorcycle troops) were the elite within an elite. Light and
heavy infantry are required to complement the tank. The
antitank component is a distinct arm of its own. Tanks are
for attacking/exploiting in the offense and counterattacking
in the defense. The value of combined arms is obtained from
the coordination of their diversity, not in the sum of their
firepower scores.

Because tempo, surprise, and combined arms all mean the
rapid adaptation of available resources to a fleeting situation,
the fifth cardinal element of maneuver warfare is flexibility.
Flexibility is an ideal that everybody recognizes; less
recognizable, however, are the ways in which it is achieved.
To be flexible, a military organization must be well rounded,
self-contained, and not too specialized. It must discourage
excessive standardization of component parts and allow
redundancy (which permits the organization to absorb hits
without impairing its ability to function) and even allow
some waste. Even when all these structural elements are in
place, the only factor that can guarantee flexibility is
training and still more training. While exercises designed to
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ensure that smooth cooperation of all the different elements
are very important, they in themselves are not enough.
Rather, it is necessary to pit oneself against an active,
reactive opponent (i.e., to use war games of every sort).

Finally, the sixth cardinal element of maneuver warfare is
a decentralized command that will permit flexibility. In a
rapidly moving, fluid battle or campaign, even the best
available communications system is unlikely to keep up
with the movement of forces. The amount of personnel,
equipment, procedures, and information needed to keep up
may well be so great as to cause clogging and thus impede
movement. The only way out of this dilemma is to rely on a
properly designed, properly rehearsed distribution of the
responsibility among the various command echelons. Lower
levels must be granted both the right and the means to exercise
their own initiative, adapt themselves to the situation, and
seize the opportune moment. In maneuver warfare, units
and commanders who merely follow orders—let alone wait
for them—are useless. The whole point, on the contrary, is
to make use of the “total independent commitment”—as the
Wehrmacht’s regulations used to put it—of the troops from
the lowliest private up.

If troops are to use their own initiative, they must be
given insight into the army’s objectives at one level, or
possibly even two, above their own. In other words, they
should be given mission-type orders that, in addition to
describing such matters as the overall situation, available
enemy intelligence, means to be used, assembly places,
demarcation lines, and jumping-off times, will explain the
purpose of each operation and the way in which it fits into
the plans of higher headquarters. Orders of this kind will
have the additional advantage of acting as a safeguard
against anarchy; however, they are not enough in themselves.
To carry out maneuver warfare effectively, commanders at
every level should have at their disposal means for
monitoring their subordinates that will be independent of those
subordinates’ own reports—or, using a term first coined by
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this author, a directed telescope. Most likely the telescope
will consist of specialized personnel (e.g., Patton’s
“Household Cavalry”) and equipment. Its exact nature will
depend on the situation as well as the available means.

Americans tend to find maneuver warfare counter-
intuitive. This may be because US armed forces since the
Civil War have had a long tradition of fighting from a
position of overwhelming material strength. For them, war
has often been a question of maximizing the blows that they
could deliver on the basis of available resources, then
exchanging blow for blow until the weaker side—almost
always the enemy—was attrited to the point of being no
longer combat capable. On top of this problem has come
linguistic confusion. As we saw, modern US Army maneuver
doctrine was deliberately modeled on the German precedent.
Nevertheless, even the best available translations cannot
render the exact meaning of the original language; in turn,
American terms often differ subtly from British ones. For
example, the very title of German keystone manual
HdV100/100 VS-Nfd, Fuehrung im Gefecht, can be variously
translated either as “Command and Control in Battle” or as
“Leadership in Combat.” In the past, this and similar
problems have caused great confusion. Even after a decade
of explicit acceptance of German maneuver precepts, the US
Army’s AirLand Battle—Future (Heavy) 2004 (January
1989), while couched in maneuver terms, was arguably a
halfway house between maneuver and attrition. The latest
US Marine Corps manuals (e.g., Fleet Marine Forces
Manual [FMFM] 1-3, Tactics) and the US Army’s recent
concepts about the nonlinear battle do better at capturing
the German meaning.

At any one time, attrition warfare will have most units
on-line. These are organized homogenously based on the
belief that a chain is no stronger than its weakest link.
Operational reserves are small to nonexistent. Corres-
pondingly, there are few divisions that can be rotated on-
and off-line to rest combat units and to integrate and train
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replacements. Maneuver warfare, by contrast, will usually
screen the front and have only a minority of all the troops in
action; the majority will be held ready in reserve so they can
not only engage in training and reorganization but prepare
to operate on a surge basis. Units are heterogenous in
quality with the best units leading the attack and the
remainder following and consolidating the gains.

Attrition war is linearly oriented, with units packed
closely together and with flanks tied in tightly. Maneuver
war is thrust-line oriented, with wide, and often unequal
and variable gaps between attacking thrusts. Gaps are seen
as setting up opportunities. Thus, there is an orthogonal
(right-angle) relationship between attrition and maneuver
warfare. Attrition seeks to smash the enemy assets one by
one until few or none are left. Maneuver seeks to break up
the various kinds of glue (logistic flows, command and
control, the capability for coordination and mutual
reinforcement) that bind them together even to the point
where they will no longer be able to put up a coherent
resistance. Attrition warfare takes aim at the enemy’s
strengths; maneuver warfare, at his weaknesses.2
Regardless of the size of the engagement, attrition focuses
on the immediate battlefield and often results in massive
bloodshed. Maneuver seeks to avoid both the battlefield and
the bloodshed by moving to the next highest operational
level; in other words, it seeks to decide the tactical
engagement by using grand tactics, the grand tactical
engagement by using operational art, and the operational-
sized engagement by resorting to strategy. This, of course, is
another reason why such warfare requires commanders to
be trained to think at least one level of war (preferably two)
higher than the one in which they themselves are operating.

Acting on the defense, attrition warfare puts the bulk of
its forces well forward while attempting to create and hold
long, continuous fronts covered by natural obstacles that
serve to slow and stop the enemy so he can be destroyed by
firepower. By contrast, an army engaging in maneuver
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warfare will only screen its front, and that front may well
have gaps deliberately built into it. Obstacles serve purely to
deflect the enemy thrust so as to set up counterattacks.
Attrition warfare avoids linear obstacles because they
inhibit counterattacks. Meanwhile, the bulk of the forces are
held back far enough to put them out of harm’s way;
subjected to an attack, a maneuver-oriented army will first
give way and then, after the attacker has exposed his flanks
and possibly overextended himself, rely on a swift, sharp
counterattack carried out without waiting for orders from
the next highest command echelon. In attrition warfare,
attack and defense will be sharply differentiated, whereas in
maneuver warfare the difference will be much smaller
because both will consist of the interplay of thrusts and
counterthrusts.

The terms defense and front raise the issue of
force-to-space ratios, which for many years have been a
salient factor in arms control and in studies purporting to
measure the military balance in Europe.3 Since the units are
static and the firepower that weapons can bring to bear
limited, attrition warfare always demands a defensive
“minimal” regardless of the opponent’s strength.4 Otherwise,
gaps will appear and flanks cannot be tied in. By contrast,
maneuver warfare is fluid by definition. Hence, not only can
it make do with much lower force-to-space ratios but may
actually relish them. A defense acting in such a way may
well hold its own against an attacker outnumbering it by
three to one and even more. There were many instances of
this kind on the Eastern Front in 1943—45, whereas the best
example of all is arguably the one presented by the Israeli
defense of the Golan Heights in 1973.

To understand the nature of the advantage enjoyed by the
maneuver-based defense, it is perhaps most convenient to
follow Carl von Clausewitz. By his logic, the tactical defense
enjoys three cardinal advantages: surprise, the benefit of the
terrain, and concentric attack.? Surprise favors the defender
because, unlike the attacker whose moves must take place
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in the open, he can mask both his positions and the
movements that take place behind them. Terrain favors the
defender because he can furnish it with all kinds of
obstacles, although it should be explicitly noted that, to
Clausewitz, the value of such obstacles consists less of their
own inherent strength than of the possibilities they offer for
using the unexpected to confront an attacker who tries to
move through them. Finally, though the attacker may be in
a better position than the defender to envelop the opponent’s
entire force, the defender is better able to launch concentric
attacks against parts, or segments, of the enemy force that
have broken through and thus have detached themselves
from logistic support as well as control from the rear. Note
that all three advantages will accrue to the defender only in
case he is mobile or at least retains an operational reserve
(in other words, the extent to which he engages in maneuver
warfare).6

In attrition warfare, the defense relies on the strength of
its prepared positions and confronts the attack head on. In a
maneuver defense, the basic tactic from which all variations
are run is the side step, like that of the bullfighting
matador. This is as true for light infantry in mountains as it
is for heavy armor in flat terrain. The German “room
defense” tactic provides for a series of side-stepping
maneuvers at each command level from company to corps
and reaches to a considerable depth. Shoulders and sides of
the penetrated area are held. Flanking units are usually not
withdrawn (i.e., they are not taken back to phase lines
parallel to the front). The depth to which the enemy is
permitted to penetrate depends on his strength and
availability of reserves, as well as the nature of the defended
area and political considerations. On the Eastern Front in
World War II, there were at least two cases when depths
reached 100-200 kilometers—Operation Blau (Blue) in May
1942 and Field Marshal Erich von Manstein’s counter-
offensive in the Ukraine early in 1943. In the North Atlantic
Treaty Organization (NATO), the Germans used to have a
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declaratory posture of a rigid defense on German soil until
an enemy thrust reached about 40 kilometers (km). This
provided time to bring up operational reserves and to stretch
out and overextend an attacking thrust in preparation for a
counterstroke against weak, elongated flanks as well as
against any isolated attacking units that might have broken
through. In many ways, this is the old Cannae model that
has so permeated German military thinking since the Battle
of Sedan in 1870.

Attrition and maneuver also differ in the way weapons are
employed. The former uses them in order to destroy as many
targets as possible as rapidly as possible; the latter uses
them to bring about specific tactical situations considered
favorable by the commander. To continue the NATO
defensive reasoning as explained in the last paragraph, the
Germans planned to use multiple launch rocket systems
(MLRS) to canalize the attacker’s movements even before he
reached one’s own forward edge of the battle area (FEBA).
Thus, the “canal” in which he moved would be made deeper,
with a corresponding reduction of the depth to which he
would be allowed to penetrate into friendly territory. By
such means the attacker’s freedom of movement would be
reduced. As soon as the direction of the enemy thrust
became known, the side stepping would begin and other
sectors could be denuded of troops who would be free to
counterattack. All this, to repeat, is possible only provided
the defender subscribes to maneuver warfare. Attempting to
practice attrition against a superior opponent, he probably
would not be able to counter the attacker’s Schwerpunkt in
time and, consequently, would lose at least the battle or at
most the war.

Logistically speaking, a major advantage of maneuver
warfare—and one that has important implications for air
power—is that armed forces so oriented require significantly
less support than do positionally oriented ones tending towards
attrition. This phenomenon is manifest in comparative
teeth-to-tail ratios. In World War II, the German army had
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total army divisional slices of approximately 31,000 men.
Soviet ones were leaner still. Meanwhile, those of the
American, British, and Canadian divisional slices exceeded

64,000.

Moreover, the German and Soviet armies fought a
protracted conflict over vast areas largely devoid of a
modern infrastructure. Their troops, particularly Soviet
ones, may have had to do without some of the comforts
available to the Western Allies; yet on the battlefield, these
troops, the infantrymen in particular, were much more
liberally supplied with the things that mattered (i.e.,
automatic weapons). At a time when American GIs were
still toting their single-shot M-1s (and British Tommies
their World War I Lee-Enfields), the Germans had
introduced the Sturmgewehr and the Soviets the avtomat
kalasnikova (AK). Furthermore, the German and Soviet
armies, unlike the US Army, were liberally equipped with
mortars and light machine guns. And by utilizing the
organizational device of artillery divisions, the Soviet
General Staff (Stavka) ensured that there would be more
artillery support available at the decisive moment—that is,
during breakthrough operations. Correspondingly, German
and Soviet divisional subunits had less organic support built
into their tables of organization and equipment (TOE) and
less corps and army-level support than did the American,
British, and Canadian armies.

Historians have sought to explain this divergence in
teeth-to-tail ratios by reference to protracted war and living
off the land. The first of these arguments assumes that a
protracted war requires more maintenance and sustaining
support than does a short one, when in fact it is more the
result of an army’s doctrinal style and the organization
devised to support that style. The second argument
misrepresents the nature of modern warfare. It is true that
both the German and Soviet armies stripped the countries
through which they passed. Engaging in widespread and
systematic robbery, the Wehrmacht in Russia was even able
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to procure some 50 percent of its food supply on the spot.
However, this only went so far in meeting the logistic
requirements, given that these requirements consisted very
largely not of food and fodder but of ammunition; petroleum,
oil, and lubricants (POL); and spare parts.

It is, of course, true that Soviet and German forces were
much less motorized than Western ones, relying as they did
on railways on the one hand and horse-drawn transport on
the other. Still, this cannot explain the fact that a German
panzer division operating in the Western Desert required
only 300 tons of supplies a day to remain fully operational
as compared to 600-650 tons for an American armored
division in France in 1944-45.7 Rather, the real answer
seems to lie in (1) the use of artillery, (2) the tempo of
operations, and (3) the organization.

Linear armies attack and advance ponderously across the
front. Since there is little significant weighting of the attack,
artillery and close air support play major roles in facilitating
the advance of tanks and infantry. In contrast, maneuver
armies attack along narrow, highly focused sectors. These
sectors receive overwhelming priority in allocation of
firepower support whereas other sectors only receive a
pittance and are to do little more than “demonstrate” to
their front. Moreover, even in the attack, maneuver armies
do not use artillery until the last moment so as to avoid
telegraphing intentions ahead of time. When it is used,
artillery fire is sharp and intense with the purpose of
stunning the enemy rather than killing him. All this means
that, for the campaign as a whole, tonnage requirements are
much less. The same applies to the quantities of transport
and engineering, as well as to the support and maintenance
services that these functions themselves require.

Tempo sharply reduces casualties and logistic demands.
This is the logical result of maneuver impacting the enemy
before he can react coherently. The Soviets in their detailed
postbattle studies (table 1) made elaborate correlations
demonstrating this phenomenon. Their data show that, in
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addition to reduced demands for ammunition and fuel, fast-
breaking advances of 20-50 kilometers a day resulted in
three times less personnel losses and 1.5 times less tank
losses than when the tempo of advance was 4-10 kilometers
per day.8

Table 1

Expenditure of Tank Armies
per 100 Kilometers of Advance

(Experience of the Great Patriotic War)

Forms of Expenditure Rate of 16—45 km/day Rate of 4.5-13 km/day
Expenditure of ammunition 0.25 1.5

units of fire
Expenditure of diesel fuel 0.7 2.0

for T-34 Tank

Source: V. Y. Savkin, The Basic Principles of Operational Art and Tactics (A Soviet View), trans. and
published under the auspices of the USAF (Washington, D.C.: Government Printing Office, 1972), 137.

Finally, the implications of tempo and use of artillery are
reflected in the manner by which maneuver armies are
organized. Attrition armies are organized with relatively
few divisions. In World War II, the US Army had but 89
divisions and the US Marine Corps (USMC) only six, even
though the overall size of US ground forces was as large as
that of the German and Soviet armies, which had many
times more divisions. American divisions were organized to
remain on-line in the attack and defense for prolonged
periods; German and Soviet divisions were not. Because they
were designed for prolonged combat, American divisions and
corps had organic, built-in logistics for conducting the attack
and defense. They were not designed for agility and
high-tempo operations. Nor, given their small number with
most of them on line, was there much opportunity for
differentiation in the amount of logistic support organic to
and in support of these divisions. Thus, in table 2, we see
that while soldiers eat the same wherever they may be on
the battlefield, their use of ammunition, fuel, and spares
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varies as much as 13:1 for ammunition, 6:1 for fuel, and 3:1
for spares according to their division’s task in the battle.
Maneuver armies recognize and capitalize on this
phenomenon. Attrition armies do not and cannot. Today’s US
Army and USMC espouse maneuver doctrine; however, their
organizational practice remains premised on attrition style
warfare.

Another facet of supply for maneuver warfare is that
forward, adjacent, and reserve divisions and corps must have
common logistics though not necessarily common weapons.
The NATO principle that logistical provision is a national
responsibility becomes inoperable with adoption of the
alliance’s new operational concept of counterconcentration.
National provision has always caused commanders
heartburn; still, it may have been workable as long as
nations fought along a cordon in well-defined sectors and
breaks in the defense chain were supposed to trigger nuclear

Table 2

Divisional Estimated Requirement Rates Daily (Tons)

Heavily Opposed or | Lightly Opposed or Average Totals
Major Axis Minor Axis Maximum

AMMO FUEL AMMO FUEL | RATIONS | SPARES | Minimum
MR¥TK® | MR/Tk MR/Tk MR/TK MR/Tk MR/Tk MR/Tk

Break-
through 520/480 | 700/610 | 280/260 | 400/370 30/28 120/85
830/740

Defense | 580/520 | 320/300 | 370/330 | 200/180 30/28 80/50 | 1010/900
680/590

Pursuit 66/63 900/810 44/40 590/550 30/28 60/40 | 1055/94Q
730/660

Reserve | 140/120 | 230/200 88/80 160/140 30/28 35/25 435/375
315/275

Source: Royal Military Academy, The Sustainability of the Soviet Army in Battle (Sandhurst, Eng., Soviet
Studies Research Centre, September 1986), 23. (This study and its annexes have many useful charts and
monographs relating to Soviet operations, artillery suppression, and logistical support.)

a = Motorized Rifle Division
b = Tank Division
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responses. Over the years, though, the latter lost its
credibility. NATO’s operational brittleness and its inability
to assist collapsing corps by reinforcing or counterattacking
were the principal reasons why the alliance was so militarily
weak even though its overall firepower scores compared
favorably with those of the Warsaw Pact. Among NATO’s
corps, only the three interspersed German corps had a
cross-corps capability because they could tap the assets of
the German Territorial Army. All other corps were tethered
to their own sectors because of the need to accompany
counterattacking columns with cumbersome, nationally
dedicated logistical trains.

As of the last decade of the twentieth century, NATO’s
new force structure blueprint and operational concept are
incompatible with its existing mode of logistic provision.
Structuring by multinational corps compounds the
difficulties. Maneuver is not possible if numerous different
national “umbilical cords of supply” are twisting around
each other as their combat heads attempt to jostle for
advantage against a maneuvering opponent in a low
force-to-space setting. And even if this twisting, tangled
mess could be sorted out somehow, maneuver would still
be inhibited by unnecessarily clogged roads as logistic
trains trail long behind national divisions. Maneuver must
be consummated before the enemy can coherently react; if
this is not done, then maneuver becomes mere movement.

The solution to NATO’s present problem is apparent.
Logistic support within divisions is highly integrated, penny
packeted, and difficult to change. However, the same is not
true for logistic arrangements above division.

Except for personnel and equipment for specific units like
medical and weapons system maintenance, most corps
support units need not be present in peacetime and can be
provided by host-nation support in wartime.

For any European-based multinational corps trying to wage
maneuver warfare, changing the existing system of logistic
support is an operational imperative. Such an approach
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would also ease three of the most pressing concerns in
basing US troops in Europe—costs, equitable burden
sharing, and local community interest in maintaining
military bases. Centralizing logistics in this manner would
allow a 25 percent reduction in US Army peacetime
personnel strength. Most logistic tasks can be accomplished
by assigning them to in-place divisional support commands
for normal peacetime demands and by local contracting for
peak peacetime demands (and training and familiarization
for wartime tasking under the auspices of German regional
commands, formerly termed Territorial Army).

Now to the other side of the logistic equation, namely
denying supplies to the enemy. It is evident that for linearly
deployed, attrition-oriented ground forces to achieve victory
by strangulation is impossible. They are designed for
pushing the enemy back and generally lack the agility for
piercing his front and pinching off large formations.
Experience in Italy (1943-45), Korea (1950-53), and
Vietnam (1965-73) also shows that it is almost equally
difficult for a land air force to reduce the enemy’s logistic
support to the point where he is no longer able to resist. By
contrast, maneuver-oriented forces will have many
opportunities to act against the other side’s lines of
communications (LOC). Advancing into the enemy’s rear
even though his front is still intact, they will be in a position
to overrun bases, tear up railroads, block roads, and
intercept convoys of every kind. This capability can be seen
clearly in the history of every war of maneuver from France
in 1940 through Suez in 1973 to the Gulf in 1991. Air power
fits into this formulation by supporting maneuver. Without
air, maneuver cannot be consummated; and air, by
inhibiting enemy maneuver, facilitates one’s own maneuver.
Air itself accomplishes little in attacking supplies and LOCs.
If the enemy’s supplies—particularly fuel, which is most
readily interchangeable—can be captured through high
rates of advance rather than destroyed, so much the better;
again, there are many examples of this in the history of war
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during the last few decades.? Furthermore, in war the effect
of morale to material forces is as three to one. Nothing is
more demoralizing to troops than to learn of the presence of
an enemy to their rear. As a result, they will often be beaten
long before their supplies actually run out.

To those who are unfamiliar with its basic concepts,
maneuver warfare often looks like some kind of esoteric
magic whose objective is to obtain something for nothing. In
fact, it is nothing of the kind; rather, following ideas familiar
to all great commanders (though most clearly expressed by
the Chinese writer Sun Tzu), it is based on the way we
perceive the enemy and, by implication, the nature of our
duel with him. Its starting premise is that the enemy
resembles us. Therefore, he needs to be approached not as
an assembly of “targets” to be destroyed one by one but as a
living, intelligent entity capable of acting and reacting.
Simple as that idea may be, we have seen how, in the field of
operations and logistics alike, this way of looking at the
enemy leads to concepts and methods that are radically
different from those of attrition warfare and, in some cases,
counterintuitive. Having explored the nature of the beast,
we shall take a more detailed look in the following chapters
at the way air power has been used to support and, in some
cases, decide war.

19



AIR POWER AND MANEUVER WARFARE

Notes

1. David G. Chandler, The Campaigns of Napoleon (New York:
Macmillan, 1966), pt. 4.

2. Under the German system, this was known as Flachen-und-Luecken
Taktik (literally “surface-and-hole tactics”).

3. For an excellent comparative analysis of the so-called bean count
models on their own terms, see Natalie J. Goldring, The Conventional
Balance: How Far beyond the Bean Count Are We? a report of the
Defense Budget Project (Washington, D.C.: The Project, June 1989). All
these models unwittingly premise the attrition approach to war, as do
virtually all Lanchester and quantitative models.

4. See B. H. Liddell Hart, “The Ratio of Forces to Space,” in Europe,
Deterrent or Defense, ed. B. H. Liddell Hart (New York: Praeger, 1960),
94-109.

5. Carl von Clausewitz, On War, ed. Michael Howard and Peter Paret
(Princeton, N.J.: Princeton University Press, 1976), bk. 6, chap. 2.

6. Clausewitz’s reasoning leads to the paradoxical conclusion that
whereas the defender has the advantage in flatlands, in mountains the
advantage lies with the attacker. This is because there will be no
opportunity in broken terrain for the defender to carry out concentric
attacks. For a similar contemporary German view, see Lt Gen
Hans-Henning von Sandrart, “Forward Defence: Mobility and the Use of
Barriers,” in NATO’s Sixteen Nations, no. 1/85: 41-43. The German
meaning of mobile defense is not synonymous with the American
meaning. “Fluid” for “mobile” gives a more accurate rendering. Period
papers from General von Sandrart’s immediate successors as army chief
(Generals von Ondarza and Naumann) exhibit similar thinking.

7. Martin van Creveld, Supplying War: Logistics from Wallenstein to
Patton (London: Cambridge University Press, 1978), chap. 5 and 7.

8. V. Y. Savkin, The Basic Principles of Operational Art and Tactics:
(A Soviet View), trans. and published under the auspices of the USAF
(Washington, D.C.: Government Printing Office, 1974), 136.

9. German general Erwin G. Rommel at Tobruk in May 1942
captured sufficient fuel to carry him to El Alamein; conversely, the
failure of the Germans to capture a million gallons of American fuel
during the Ardennes offensive in 1944 played a critical role in their
failure.
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Chapter 2

Maneuver Warfare in Action

Early German Campaigns

This chapter first outlines the background of the German
system of “operational” warfare. Next, it examines how the
Luftwaffe was built in conformity with this system and
tested during the Spanish Civil War and the Polish
campaign of 1939. Finally, it shows how the Luftwaffe fit
into the French campaign of 1940, where it achieved its
greatest triumph.

The key thought on which everything depends is
Clausewitz’s view that a country’s strength consists in its
armed forces; therefore, the great goal to strive for is the
defeat of the enemy’s armed forces.! Such a doctrine, seeking
to end the war by a quick decision, was well suited to the
status of Prussia, the smallest of the five great powers until
the second half of the nineteenth century. It continued to
dominate German intellectual preparation for the two world
wars. Looking backward, we tend to see Germany as a
colossus that twice made a bid for global domination and
almost succeeded in its attempts. That, however, was not
the way the Germans saw themselves. With national
unification coming very late, they thought of Germany as
continuing to be a relatively small, poor country. In their
minds, moreover, it was a nation that had the misfortune of
being located in the center of Europe and was therefore
constantly threatened by the surrounding powers whose
combined demographic, economic, and military resources
were greater than its own.

Still following Clausewitz (in fact, admitting that
Clausewitz was the greatest single influence on his military
thought),2 Helmuth von Moltke (1800-1891), chief of the
German General Staff, believed that to defeat the armed
forces of the enemy it was necessary to confront him in
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battle. However, the resources of the modern state were so
great and its territory so large that not even the largest
frontal battle could be expected to lead to decisive results.
Even if the battle were won, the outcome would merely be to
push the opponent back along his line of communications
until he came to some other position, usually a river or a
defile at which to make a fresh stand. As the invader
advances, his numbers diminish due to the need to leave
garrisons and occupy the country. As the victor moves
farther and farther away from his bases of supply, the
defeated party falls back on his own. According to the
doctrine of the “culminating point,” the winner might even
end up by finding himself in a worse situation than at the
beginning. In essence, the problem consists not so much of
gaining a battle as turning a victory into a decisive one by
preventing the enemy from making good his retreat.

Thus, the use of space and time in order to bring about not
just a battle but a decisive battle stood at the heart of the
German method of making war. In modern English, the
system of movements that this involves is known as
maneuver; the Germans themselves called it operieren. This
is not to say that it was original with them. Like everybody
else, they received the idea of war as a series of operations
directed into the enemy’s rear from Napoléon by way of
Antoine Jomini and Clausewitz and, after them, a whole
bevy of lesser luminaries. As even a superficial reading of
the literature will confirm, Napoléon was in many ways the
grand master against whom everybody else measured
himself. His example continued to dominate military
thought throughout the nineteenth century and right up to
World War I.

This operational doctrine was put to the test for the first
time in the wars of 1866 and 1870-71. In both campaigns,
the Prussian/German field armies, making use of the
railways and being controlled by telegraph, deployed along
what were, by contemporary European standards, extremely
broad fronts. Organized in massive groupings that
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numbered over 100,000 men each, they entered the enemy’s
country from two or three different directions at once.
Although operating independently of each other, they were
still able to carry out a series of coordinated maneuvers
designed to bring them onto the enemy’s flank and rear.
There were great German victories at Koenniggraetz and
Sedan when these forces came together to crush the enemy.
As Moltke himself was later to explain to historian Heinrich
von Treitschke, this kind of concentric operation represented
“the highest that strategy could achieve.”s

The purpose of the German doctrine was to achieve quick
and total victory by encircling the enemy. Hence it was
known as Kesselschlacht, literally “pot battle” (perhaps in
memory of the French general who, finding himself
surrounded at Sedan in 1870, said that “nous sommes dans
un pot de chambre et nous y serrons emerdees”). A quarter
century after it had first been put into practice, the doctrine
was given incomparably brilliant theoretical formulation by
one of Moltke’s successors as chief of the General Staff, Graf
Alfred von Schlieffen. Von Schlieffen explained in his
Cannae Studien that from the time of Hannibal,
maneuvering against the enemy’s flank and rear in order to
sever his communications had always been the one decisive
move in war, whereas everything else merely led to
“ordinary” victories.4

When the Germans went to war in 1914, they hoped to
achieve a quick decision by going around the enemy and
maneuvering their forces against his flank and rear. This
time, however, their maneuver was planned on a gigantic
scale and designed to cover not just a few frontier provinces
but an entire country. In actuality, these plans proved too
ambitious. While the size of armies had increased tenfold
since 1870, there had been no corresponding revolutionary
developments either in transport or in command and
control.5 This meant that both sides, but the Germans in
particular, still depended mainly on rails and horses for the
former and on wires for the latter. The advance, which
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aimed at nothing less than taking the French armies in the
rear and crushing them against their own border
fortifications, faltered and ran out of control before being
brought to a halt at the Battle of the Marne.6 The
inconclusive race to the sea that followed proved that, in the
kind of mobility that formed the keystone of the operational
style of war, the Germans possessed little or no real
advantage over their opponents.

The struggle of attrition that developed from late 1914 on
was in many ways the opposite of the German style of war
and just what it had always sought to avoid. Paradoxically,
however, that very stalemate was of great assistance in the
development of air power and, specifically, air-to-ground
cooperation. When the war broke out, air power was in its
infancy. Its only previous use had been by the Italians, who,
when fighting the Senussi in Libya, relied on aeroplanes to
track their nomadic enemies and toss the occasional grenade
at them.” No country as yet possessed an independent air
force (US aircraft were assigned to the Signal Corps), and
the method commonly used was to distribute the few
available planes to armies and corps, which employed them
for reconnaissance purposes. When war broke out,
encounters between reconnaissance aircraft on both sides
soon led to pilots using carbines and pistols to take potshots
at each other. Both sides quickly saw the need to protect
their reconnaissance machines with specialized fighters, and
so air-to-air combat was born.

By 1916 the air squadrons of both sides—it being too early
to speak of air forces—were carrying out many of the types
of missions later associated with air power. In addition to
reconnaissance and air-to-air combat, these missions
included observation for artillery; attacks on enemy
positions with grenades, light bombs, and machine guns;
interdiction of ground forces; and attacks on airfields, lines
of communications, supply dumps, and military installations
of every kind behind the front.8 By the end of the war, both
sides had added strategic bombing aimed at the enemy’s
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civilian war industries, transportation networks, and
centers of population to their repertoire. However, the scale
on which the last-named type of missions were carried out
was minuscule, proving to be almost irrelevant to the
outcome of the conflict.

Air-to-air combat and strategic bombing constitute
independent missions that can be carried out even in the
absence of good air-to-ground and ground-to-air
communications. However, if air power is to be of assistance
to armies in the field, it is critical that good communications
be established between them. In fact, though a few aircraft
were equipped with primitive radios beginning in 1918, no
such communications were available to any belligerent
during World War 1. Pilots had to make do with improvised
devices. They tried to communicate with the ground by
wagging their wings, giving blasts on horns, writing out
messages on pieces of paper that were then wrapped around
weights or put into containers and dropped overboard.
Conversely, ground troops who wanted to communicate with
friendly aircraft or simply to make sure that their own
positions would not be bombed or strafed by them had to
rely on pieces of colored cloth, smoke, and flare signals fired
from Very pistols.?

The stationary nature of the war made it easier to use
such primitive communications for air-to-ground
cooperation. Except in darkness or when the weather was
bad, the massive trench systems bisecting the countryside to
a depth of several miles on each side constituted the best
possible means of identifying the location of one’s own troops
and that of the enemy. This made it relatively easy for pilots
to avoid attacks on friendly forces. Also, since the absence of
operational freedom meant that the vast majority of
large-scale moves on both sides were purely frontal, there
was normally no clear center of gravity or decisive point.
Under such circumstances, the decision as to which enemy
forces to attack and when and where to attack them was less
an operational problem than a technical and tactical one. In
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other words, what support air power could give to ground
forces was made possible precisely by the fact that the war
was, for the most part, not fluid but rigid. Conversely, if air
power was to be effectively used in the kind of operational
war beloved by the Germans, then a lot would depend on
devising better technical means for air-to-ground and
ground-to-air communications—a point that was not wasted
on the air force commanders of the time.10

Stalemate at the front also had the effect of shifting the
main burden to each country’s demographic-economic-
industrial basis. In this competition, the Germans were
confronted by the combined resources of almost the entire
world and were, as they had always feared, unable to match
their enemies in the long run. Much of their conduct of the
war can therefore be seen as a series of attempts to break
the deadlock and restore operational freedom, first in the
east and then—having gained the upper hand there—in the
west. As the ultimate failure of the great 1918 offensives
showed, the technical means that would enable logistic
support to follow on the heels of rapidly advancing assault
troops and the troops themselves to be commanded by rear
headquarters were just not available.11

In the end, operational success eluded the Germans. Still,
their ability to punch holes through the Allied trench
systems was demonstrated time and again, thus showing
that they were at least tactically on the right track.

Following these events, German military thought between
the world wars revolved almost entirely around the problem
of restoring operational freedom and, with it, the kind of war
they favored and in which they were supposed to excel. The
ideal of the Kesselschlacht remained unaltered; the question
was how to gain the freedom of movement necessary for
carrying it out. The conventional solution, repeatedly
advocated by Chief of Staff Hans von Seeckt during the
early twenties, was to rely on highly trained infantry forces
employing 1918-style infiltration tactics on a larger scale
while taking advantage of every kind of modern weapon,
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including the air force.!? This was never very convincing,
and during the thirties a group of younger officers began to
look at “fast forces” (schnelle Truppen) as the solution to
restoring mobility and thus allowing maneuvers aimed at
the enemy’s flank and rear.!3 The debate had by no means
been resolved when war broke out in 1939. Some five-sixths
of the Wehrmacht’s entire order of battle still consisted of
infantry divisions; and there were many military leaders,
beginning with Gen Ludwig Beck, the chief of the Army
General Staff (resigned March 1938), who doubted whether
it could be done at all.

During this period, the Germans, with the significant
exception of Gen Erich von Ludendorff of World War I
fame,4 also continued to regard war primarily'as a question
of one armed force fighting another. Along with everybody
else, they tended to exaggerate the extent of the damage
that strategic bombardment could inflict; war games
conducted by the Army General Staff during the mid-1930s
proceeded on the assumption that within a few days of the
beginning of hostilities, a dozen or so German border towns
would be in flames.15 However, with some exceptions,6 they
did not accept the theories of Gen Giulio Douhet, Alexander
de Seversky, and others.!” Douhet had sought to shift the
focus of hostilities away from the armed forces; instead of
devising better ways in which they could fight and defeat
each other, he hoped to make their struggle unnecessary by
going after the civilian population instead. His approach did
not commend itself to the Germans both because they
claimed to have the best armed forces of all and because
they believed, correctly as it turned out, that strategic
bombardment, even if ultimately successful, would require a
long-term massive effort that they could ill afford.!8 Instead,
their work during the entire period was aimed at finding
better ways in which air power might assist the ground
forces and thus help them achieve an operational victory.

When Hitler began rebuilding the Luftwaffe during the
mid-1930s, these ideas were reflected in its first operations
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manual (1935).19 Entitled Die Luftkriegfuehrung—literally,
“The Conduct of Air Warfare”—the manual was signed by
the first chief of staff of the Luftwaffe, Gen Walther Wever.
It opened by reasserting the traditional German belief that
the enemy’s center of gravity lay in his armed forces and
that those forces could only be defeated by the combined
action of all three services.20 The first mission of the
Luftwaffe, overriding all others, was to gain air superiority
either by attacks on the enemy airfields or by air-to-air
combat.?2! Next, the manual cut across our current
distinctions between the tactical and the strategic; instead,
it put the emphasis on the operativ by which Wever, using
standard German terminology, meant the maneuvers of
large units from division to army group size. Air power was
to contribute to victory by attacking military objectives that
were quite broadly defined.22 On the other hand, attacks
having as their sole objective the terrorization of the enemy
civilian population were explicitly forbidden as being both
counterproductive and contrary to the law of war.

The Luftwaffe’s operations in support of the land forces
were divided into unmittelbar (“direct”) and mittelbar
(“indirect”). Unmittelbare Unterstuetzung, literally “direct
support,” which Wever and a majority of officers considered
to be of lesser importance, stood for what we today would
call direct battlefield support. Besides reconnaissance and
artillery observation, it included both bombing and strafing.
Mittelbare Unterstuetzung carried connotations of maneuver,
leverage, and choke points. It stood for operational warfare
behind the front, including strikes at lines of communica-
tions, supply bases, and reserves as well as missions against
“the sources of the enemy’s strength” (Kraftquellen) such as
armament factories; however, as already explained, it
excluded the bombardment of the civilian population.23 All
this was very much in line with Clausewitz, Moltke,
Schlieffen, and even the rather less well-developed ideas of
Seeckt.? On the other hand, it rejected both those who
envisaged modern war as a “total” struggle of attrition

28



EARLY GERMAN CAMPAIGNS

between entire social systems and the more rabid advocates
of strategic air power who hoped that aircraft would be able
to win wars all on their own.25

The first opportunity the Germans had to put their
rediscovered operational doctrine to the test was in Spain.
Following the outbreak of the Spanish Civil War in dJuly
1936, the Luftwaffe dispatched nine Ju-52 transport aircraft
that played a critical role in bringing Gen Francisco Franco’s
forces over from Africa to the homeland. Subsequently, the
Condor Legion, commanded by Gen Hugo Sperrle with Col
Wolfram von Richthofen acting as chief of staff, was
expanded. At its peak, it was comprised of about 5,000 men
and 100-150 aircraft, including liaison and reconnaissance
machines, ground-attack aircraft, fighters, light bombers,
and transports (Ju-52s) that were occasionally able to
double as bombers. This organization never exceeded more
than one-third of all the air forces fighting on Franco’s side,
including both Spanish and Italian. The German
contribution in ground troops was nil.

If the Germans had hoped to make Spain into a showcase
of modern operativ warfare, they were disappointed. Spain,
by virtue of its geography, was not a single theater of war
but several. The various provinces are separated by
mountain chains. They have a markedly dissimilar
character and are often linked solely by a handful of roads
that twist and wind their way through high passes. During
wintertime some of the passes are usually blocked by snow.
Much of the terrain is very broken and rugged, offering little
scope for sweeping operations by large mechanized forces
even if such forces had been available to either side. Both
the nature of the terrain and the fact that this was, after all,
one of the poorest countries in Europe meant that many,
perhaps most, supplies had to be carried in horse-drawn
wagons or even on the backs of pack animals. The
commanders of the Condor Legion, trying to establish their
forward headquarters at places where they could observe
the action, routinely relied on horses.26

29



AIR POWER AND MANEUVER WARFARE

Besides, this was not simply a trinitarian conflict between
the armies of two opposing states. Instead, it was a
many-fronted civil struggle in which operativ warfare—
drawing arrows on a map, cutting lines of communication,
overrunning bases, encircling the enemy’s armed forces—
counted for little. General Franco’s own military experience
had been gained almost entirely in colonial warfare in the
Sahara. Perhaps for this reason, among others, he and his
advisers put great value on guaranteeing the political
security of one province before proceeding to conquer the
next—poco a poco (stage by stage), as his deputy, Gen
Emilio Mola Vidal, once put it.2” The character of the
struggle was such that objectives were sometimes of great
symbolic value; they could not simply be bypassed,
abandoned, or ignored. As a result, throughout the war,
Franco repeatedly rejected his German advisers’ proposals
for launching bold strokes deep into the enemy’s rear or for
going straight toward the center of his power. Three
instances come to mind.

In the summer of 1937, Franco refused to advance directly
to Madrid, preferring to conquer the northwestern provinces
first. In February 1938, considerations of prestige caused
him to refuse to bypass the town of Teruel south of Madrid.
That same summer, he refused to carry out another
would-be decisive stroke, rejecting a northward move from
the river Ebro into Catalonia in favor of a campaign aimed
at overrunning Valencia. The German commanders of the
Condor Legion suffered agony as they saw their most
cherished principles of war—concentration, maneuver, the
quest for the enemy’s center of gravity, and the decisive
battle that would quickly end the war—thrown away.28
Looking back, however, one finds it hard to avoid the
conclusion that they were wrong and Franco was right.

In the absence of wide-ranging, fast-moving, deep-
penetrating mechanized forces and country suitable for their
support, the struggle took one of two forms. In the
northwest, and later during the Nationalist drive toward the
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Mediterranean, it was a question of infantry fighting for the
mountain approaches, often converging on a town or
province from several directions at once, as during the
northwestern campaign. The central plains north and south
of Madrid initially saw some attempts at operativ warfare in
the form of a Nationalist pincer movement on two sides of
the capital (January-February 1937); however, this was
halted and a brutal struggle of attrition took its place at
Jarama and Guadalajara.?? The major battle that developed
on the river Ebro after the Republicans crossed it from the
north in July 1938 was also one of attrition and has, indeed,
been compared to Verdun.30

In essence, Spain offered few opportunities for maneuver
warfare if by maneuver warfare we mean the operations of
armored or mechanized forces exploiting weak spots to slice
through the enemy’s country while aiming at objectives deep
into the enemy’s rear. The character of the country and of
the conflict itself, as well as Spanish misgivings, all
combined to prevent this.

Under such circumstances, it was perhaps inevitable that
the German air operations should be prolonged and
conducted in piecemeal fashion. The forces themselves did
not arrive all at once. Once they arrived, strategic surprise
had been lost, though tactical surprise still could be, and
sometimes was, achieved. There were many attempts to
gain air superiority both by striking at enemy airfields and
by aerial combat. However, given the number and quality of
machines on both sides (during much of the conflict, the
Republicans actually outnumbered their enemies, and until
the end of 1937, their Soviet-built fighters were clearly
superior to the German craft), there was no possibility of
gaining a rapid, overwhelming advantage in this respect.
Strategic air warfare, even if it had been possible with the
primitive means available, was generally rejected by Franco
as contrary to Spanish national interests. He felt that Spain
did not have sufficient armament factories to justify attacks
on them, and, wishing to avoid escalation, he refrained from
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bombing the ports.3! German aircraft flew numerous deep
interdiction missions behind the front, “deep” here being
dozens rather than hundreds of miles. They certainly hit
marching columns, supply lines, depots, and military
installations of every kind, particularly during the last
phase when they helped interdict reinforcements trying to
move from France southward through the Pyrenees.
Generally, however, the dispersed nature of the conflict did
not allow their operations to follow any particular pattern or
to focus on any particular Schwerpunkt except perhaps on a
purely tactical scale. The war was anything but a neat,
classic blitzkrieg (lightning war), and subsequent attempts
to present it as a prelude to one do not carry conviction.

There were other reasons why, from the Condor Legion’s
point of view, large-scale operativ warfare was just not in
the cards. The main fighter was the He-51, a biplane with a
fixed landing gear that was completely outclassed by the
Soviet-supplied I-16 Rata. Practically the only role for which
the He-51 could still be used was close support. This was all
the more important because the Nationalists were short of
artillery and were forced to rely on air power to make up the
shortage. Acting in small groups of twos and threes and
rarely more than 10 or 12, legion bombers, operating with
fighter support, blasted a way for the infantry through the
mountain passes that led first to the northwest country and
later eastward to the Mediterranean.32 Light bombers and
ground-attack aircraft also took an active part in the set
piece battles that developed at Jarama, Guadalajara,
Brunete, Teruel, and later along the Ebro. In all these cases,
close support meant just what its name implied, often to the
point that aircraft, acting as flying artillery, were
interchangeable with the legion’s 88-millimeter antitank
guns used in the ground role. Thanks to the aircraft’s low
speed and the altitudes at which they made their attacks—
on occasion, as little as 50 to 200 meters—they were often
able to pound enemy forces within 50 meters of friendly
ones. When this naturally led to attacks on friendly forces,
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the Nationalists began wearing white signs on their backs.
Even so, such attacks were by no means rare.

Thus, the Germans in Spain both violated their own
doctrine—which explicitly rejected the use of air power
within the range of ground artillery—and found their hopes
for operativ warfare frustrated to a large extent. However,
this is not to say that they did not learn many important
lessons. This was the first time since 1918 that Luftwaffe
personnel had seen any action at all. Commanders, pilots,
and ground crews gained experience that they, acting as
instructors, were later able to pass to others. Every kind of
mission was flown, including air-to-air combat for which
Capt Werner Moelders developed his “four-finger”
formation, which was later to be famous.33 The nature of the
ground organization needed to support air warfare was
studied in depth; in 1937-38, the legion, alternating
between the northwest and the country around Madrid, was
already able to display the astonishing capability for the
rapid redeployment of its forces that was to serve the
Luftwaffe well later on. It was in Spain that Richthofen,
who began by serving as the legion’s chief of staff and then
took over as its commander in chief, served his apprentice-
ship. It was to turn him into perhaps the world’s leading
exponent of close air support, an expertise demonstrated to
the full in 1941 and 1942, when he was called upon to
provide air support to Hitler’'s Balkan campaign and to the
conquest of Sevastopol. The experience gained was
invaluable.

When the legion finally returned home in May 1939, the
Luftwaffe found itself in a strange situation. Both its own
doctrine and that of the ground forces—as embodied in the
famous Truppenfuehrung (Forces Guidance) of 1936—
continued to stress operativ warfare as the only one in
harmony with Clausewitzian ideas and, moreover, with
Germany’s own peculiar strategic situation.3¢ However, that
kind of warfare had hardly been practiced in Spain; as some
Luftwaffe officers saw the problem, conditions in that
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country had more to do with war in China or Ethiopia than
among major European powers.35 The kind of mission with
which the Luftwaffe had had the most experience and which
had proved most successful was close support; however, the
dive-bombing aircraft considered most suitable for this
mission only made up some 16 percent of its combat
strength.36 To make matters worse, ground-to-air and
air-to-ground communications had barely advanced beyond
the point where they had been at the end of World War 1.37
No progress whatsoever had been made in the coordination
of air power with armored forces, given that tanks in Spain
were only present in small numbers and, in view of the
nature of the terrain and of the struggle itself, tended to be
used overwhelmingly in the infantry-support role.
Richthofen himself, while on maneuvers, noted that the
army’s generals, specifically Heinz Guderian, failed to
understand either the capabilities or limitations of air
power. Throughout World War II, this highly intelligent air
officer was to regard the army as “unteachable.”38

In Poland, the German Wehrmacht was able to practice
maneuver warfare for the first time and on a grand scale.
Other than rivers, the terrain presented no major
geographical obstacles such as those in Spain. This was an
international war deliberately planned to be as brief and as
decisive as possible. Hence, the objective throughout was
clearly the 45-division Polish army, which was to be
outmaneuvered, encircled, and destroyed if it did not
surrender; only after those objectives had been achieved was
Warsaw itself to be subjected to intensive bombardment and
compelled to raise the white flag. The main forces entrusted
with operativ tasks consisted of the two arms of a pincer
movement (fig. 1). They struck out of East Prussia and
Silesia, moving south and northeast, respectively. After a
few days of border fighting, they gained operational freedom
of movement and were able to create a huge Kesselschlacht
that embraced the whole of western Poland. The main
Polish forces had been left to cover the western part of the
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country, a deployment dictated more by political factors
than by military ones. They were bypassed and then
encircled as the German forces met east of Warsaw. It was a
classic in maneuver warfare, even though Poland’s
geographical position (the country was surrounded by
German or German-controlled territory on three sides) made
the victory easy.
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Figure 1. The Campaign in Poland
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The German penchant for operativ warfare was also
reflected by the type of organization with which the
Luftwaffe opened this, its first major campaign. In contrast
to British practice, which had always drawn the
fundamental distinction between fighters and bombers, the
German system was not functional but geographical. The
idea was to facilitate operativ warfare by assigning separate
air commands to each major force; in this case, the army
group coming from East Prussia was supported by Luftflotte
1 (First Air Fleet), whereas those driving north from Silesia
were assisted by Luftflotte 4.3° Each of these formations
contained aircraft of all types, including liaison,
reconnaissance, fighter, Schlachtflugzeuge (close support),
dive-bomber, bomber, and transport planes. Each came
complete with its own ground organization and was capable
of rapid redeployment when the need arose. Not only did the
Luftwaffe possess a total of 117 motorized supply columns,
but Richthofen’s command alone had 11 mobile
airfield-construction companies attached to it.40 In short,
each Lufiflotte was a well-rounded, balanced air force, complete
in itself and capable of undertaking every sort of mission.

As Germany became subject to intensive air attack later
in the war, this organization came into question. Attempts
were made to remodel the Luftwaffe on the British pattern
with separate commands for fighters and bombers; by then,
however, the days of operativ warfare were long over.

The Luftwaffe’s record in Poland was mixed. It opened the
campaign with a surprise blow at dawn 1 September 1939,
the first time in which any country had employed this tactic
that was later to become standard in the hands of all
attackers. However, fog and clouds covered many of the
targets of Luftflotte 4 (East Prussia) in particular;4!
moreover, the Poles had expected the German move and had
dispersed or hidden many of their own aircraft. While the
German pilots reported many Polish aircraft destroyed, a
large part of those consisted of obsolete or unserviceable
machines deliberately left on the runways, and some were
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dummies. Attacks on Polish ground installations only
gradually made their effects felt, with the result that the
Polish air force was not really defeated for a week or so and
could continue to fly at least some missions until the very last
days of the campaign. By that time, numbers counted. The
Luftwaffe initially enjoyed a six-to-one numerical
advantage. Since most of its fighter aircraft were clearly
superior to the Polish ones, it was able to establish air
superiority although not to the extent of avoiding heavy
losses. (No fewer than one-third of all the German aircraft
engaged were destroyed or damaged.)*2 Although the
campaign moved much faster than had been the case in
Spain, good air-to-ground communications had still not been
established. Hence, most air attacks on Polish troop concen-
trations, railway trains, and troop convoys—which, being
horse drawn, were not easily distinguished from refugee
columns—had to be carried out deep in the rear. This
entailed the use of moving bombing lines that staff officers
strove to keep up to date, though not always with success.43

The effectiveness of the German air attacks is debatable.
At the time, it seemed almost like the apocalypse had come,
as testimonies by Polish officers and other survivors prove.44
On the other hand, a survey conducted by the Germans
themselves after the campaign found the actual damage to
be disappointingly slight.45 Considering the fact that the
Luftwaffe’s aircraft were light by later standards and that
only a minority of them were dive-bombers capable of any
accuracy (the Germans completely lacked high-altitude
bombsights), this is not surprising. Some of the damage was
purely psychological. (For example, the pilots of Henschel
Hs-123 [light ground-attack] aircraft found that they could
cause enemy columns to disperse in panic if, by making
their airscrews turn at certain speeds, they imitated the
sound of machine guns firing.) The final verdict must be
that, although material results were often meager, air power
caused widespread demoralization and disorganization,
including the disruption of the Polish telecommunications
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network.4 Poland was a flat and largely open country, in
many ways ideally suited to attacks from the air. Air power
may not have destroyed the Polish forces in toto, but it
certainly forced them to disperse. Traffic on the principal roads
and railway lines was interrupted, although the Germans,
desirous of preserving the bridges for their own use, often
employed fragmentation bombs (Splitterbomben) in order to
maximize the effect against convoys while avoiding damage
to the structures themselves.4” Supplies and reinforcements
were interdicted and failed to arrive. With Luftwaffe
interdiction sorties numbering almost 5,000 during the first
five days alone, the Poles were soon able to move only by
night. In addition, they had to constantly worry about
attacks against which they had very little protection.

From the special point of view of maneuver warfare, the
original mission given to the Luftwaffe was to prevent the
Poles from mounting a counteroffensive against the Suwalki
area in East Prussia.® When the counteroffensive failed to
materialize, the Luftwaffe focused on securing the flanks of
the advancing German armies by attacking the approaches
that led to them. In fact, the majority of its missions were
devoted to that task.4® In this capacity, the Luftwaffe proved
its mettle on two occasions in particular. The first was
during the battle for the Radom pocket southeast of
Warsaw. Here the aircraft of Lufiflotte 4 were able to halt
all rail and road traffic, thus preventing the main Polish
reserve force (the so-called Prusy Army) from carrying out
its planned counterattack at Kielce; later this force, its route
across the Vistula blocked, was pounded from the air until
60,000 men laid down their arms.50 The second came on the
river Bzura, 70 miles west of Warsaw, during the second
week of September.5! The Polish Poznan Army, coming from
the north and fighting desperately to avoid encirclement,
made use of night marches in order to hide its preparations
for a counterattack. Gen Johannes von Blaskowitz’s German
Eighth Army, making light of its opponent, was taken by
surprise and driven back 10 miles over a 30-mile front. The
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main German armored forces were far away to the east and
separated from the scene by the river Vistula as well as the
city of Warsaw itself. Accordingly, it fell to the Luftwaffe to
play the decisive role in repulsing the assault. This it did
most effectively, flying 1,693 sorties between 11 and 17
September and holding the Poles in check until the German
Tenth Army could change front, come to its neighbor’s aid,
and force the surrender of 170,000 men.52 These two
occasions turned out to be the first when the Luftwaffe, by
striking deep into the rear of an enemy counterattack, was
able to protect one of those long, exposed flanks that were
the natural result of German-style operativ warfare. They
were by no means to be the last.

This being a study of maneuver warfare, we need not be
concerned here with the extent to which the Germans
engaged in strategic air operations. There certainly were
attacks on purely civilian targets; however, many of these
seem to have been the result of errors in identification or
else of individual pilots getting rid of their surplus
armament on their way back from missions. Attacks on
Warsaw—which the Poles had declared “a fortress”—were
initially limited to such targets as radio stations, power
plants, and water-pumping stations,53 though the ancillary
damage done was certainly considerable. Only toward the
end of the campaign did the Germans, having repeatedly
failed to induce the Polish government to lay down its arms,
deliberately attack civilian targets on a large scale in order
to bring about the city’s surrender. When the commanding
general of the German Eighth Army protested and argued
that his artillerymen were prevented from seeing their
targets by the smoke of the incendiaries dropped by the
Luftwaffe, his arguments were put aside by Hitler himself.

By that time, Polish opposition both in the air and from
the ground had diminished to the point where the
excruciatingly slow Ju-52 transport aircraft (their maximum
speed was around 170 miles per hour) could be used as
bombers; this was done simply by having two crewmen
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stand at the open doors and shovel out loads of small
incendiary bombs. Though many Poles died in the crowded
apartment buildings,54 the weight of the bombardment—500
tons of high explosives plus 72 tons of incendiaries—was not
comparable to subsequent German and Allied use of air
power against cities. In the end, the capitulation of Warsaw
on 28 September was brought about as much by a lack of
supplies as by air power per se, for the city had been
completely surrounded for 10 days.

Through all this, the German doctrine was not blitzkrieg
(“lightning war”)—the term itself