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Throughout the history of
warfare, crucial strategic
and tactical decisions were
often direct reflections of the
logistical needs and
capabilities of opposing
armies. There is no reason to
suspect that this will change
in the future, and the
literature addressing it is still
sparse and scattered.

More than most professions, the military is forced to depend on
intelligent interpretation of the past for signposts charting the future.
Devoid of opportunity, in peace, for self-instruction through actual
practice in his profession, the soldier makes maximum use of
historical record in assuring the readiness of himself and his
command to function efficiently in emergency. The facts derived from
historical analysis, he applies to conditions of the present and the
proximate future, thus developing synthesis of appropriate method,
organization, and doctrine.

—General Douglas MacArthur

Logistics and History

Understanding the elements of military power requires more than a passing
knowledge of logistics and how it influences and, in many cases, dictates
strategy and tactics. An understanding of logistics comes principally from
the study of history and the lessons history offers. Unfortunately, despite
its undeniable importance, surprisingly little emphasis is placed on the
study of history among logisticians and the lessons to be found and
studied. To compound matters, there is no shortage of literature dealing
with the strategic and tactical decisions that have led nations and
commanders to victory and defeat. Too often, however, the chronicles of
warfare tend to resemble a strategic board game, with commanders
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seemingly able to move their forces and resources about at will—feinting,
encircling, massing, and thrusting toward their objectives.! A close
examination, however, reveals that, throughout the history of warfare,
crucial strategic and tactical decisions were often direct reflections of the
logistical needs and capabilities of opposing armies. There is no reason
to suspect that this will change in the future, and the literature addressing
it is still sparse and scattered.

Two major themes underpin and serve to validate the need for the study
of logistics history. First, it is abundantly clear that the availability of
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Introduction

Interestingly, the word
logistics entered the
American lexicon little more
than a century ago.

raw logistical capability—the appropriate kinds of war materiel produced
and moved rapidly to where needed—has done much to determine the
potential for victory or defeat throughout military history. This has been
true across the spectrum of conflict—from wars of worldwide magnitude
to conflicts of significantly more limited scale. Second, the manner in
which this logistical capability has been integrated and synchronized with
strategies and tactics was key in the location, timing, tempo, and outcome
of critical military engagements.

General Mathew B. Ridgway once observed, “What throws you in
combat is rarely the fact that your tactical scheme was wrong...but that
you failed to think through the hard cold facts of logistics.” Logistics is
the key element in warfare, more so in the 21* century than ever before.
Success on the modern battlefield is dictated by how well the commander
manages available logistical support. Victories by the United States in
major wars (and several minor wars or conflicts) in the 20" century are
linked more directly to the ability to mobilize and bring to bear economic
and industrial power than any level of strategic or tactical design. The
Gulf War and operations to liberate Iraq further illustrate this point. Long
before the allied offensive could start, professional logisticians had to
gather and transport men and materiel and provide for the sustained flow
of supplies and equipment that throughout history has made possible the
conduct of war. Commanders and their staffs inventoried their stocks,
essayed the kind and quantities of equipment and supplies required for
operations in the severe desert climate, and coordinated their movement
plans with national and international logistics networks. “The first victory
in the Persian Gulf War was getting the forces there and making certain
they had what they required to fight [Emphasis added]. Then and only
then, would commanders initiate offensive operations.™

In 1904, Secretary of War Elihu Root warned, “Our trouble will never
be in raising soldiers. Our trouble will always be the limit of possibility in
transporting, clothing, arming, feeding, and caring for our soldiers ...."
Unfortunately, the historical tendency of both the political and military
leadership to neglect logistics activities in peacetime and expand and
improve them hastily once conflict has broken out may not be so possible
in the future as it has in the past. A declining industrial base, flat or
declining defense budgets, force drawdowns, and base closures have all
contributed to eliminating or restricting the infrastructure that made rapid
expansion possible. Regardless, modern warfare demands huge quantities
of fuel, ammunition, food, clothing, and equipment. All these commodities
must be produced, purchased, transported, and distributed to military
forces. And of course, the means to do this must be sustained. Arguably,
logistics of the 21* century will remain, in the words of one irreverent World
War II supply officer, “the stuff that if you don’t have enough of, the war
will not be won as soon as.”™

Interestingly, the word logistics entered the American lexicon little
more than a century ago. Since that time, professional soldiers, military
historians, and military theorists have had a great deal of difficulty agreeing



on its precise definition.’ Even today, the meaning of logistics can be
somewhat fuzzy in spite of its frequent usage in official publications and
its lengthy definition in service and joint regulations. The eminent
historian Stanley Falk describes logistics on two levels. First, at the
intermediate level:

Logistics is essentially moving, supplying, and maintaining military forces. It
is basic to the ability of armies, fleets, and air forces to operate—indeed to
exist. It involves men and materiel, transportation, quarters, depots,
communications, evacuation and hospitalization, personnel replacement, service,
and administration.

Second, at a higher level, logistics is:

...economics of warfare, including industrial mobilization, research and
development, funding procurement, recruitment and training, testing, and in
effect, practically everything related to military activities besides strategy and
tactics.®

While there are certainly other definitions of logistics, Falk’s
encompassing definition and approach provides an ideal backdrop from
which to examine logistics from a historical perspective.

Technology and Logistics

Technology (to include technological change and technological
innovation), as a subject, covers a lot of ground and often enjoins heated
debate. It has proven to be one of the major tools for dealing with problems,
more so in this century than at any other time in history. However, critics
of technology argue that it often causes as many problems as it solves and
that the new problems are often far worse than the old ones. Further, they
question its validity as a major tool for solving complex problems rooted
in ethical, philosophical, political, or other nontechnical areas.” These are
certainly by no means all the criticisms of technology, but they serve to
frame the basic objections. The counter argument to these criticisms would
answer that technology is not unique in creating new and, often, more
difficult problems, while solving old ones. Very much the same criticism
could be aimed at all approaches to problem solving. No problem-solving
approach yields simple, final answers to the basic problems of humankind.?
One could even argue that philosophical and other nontechnical
approaches have done little when measured against the same standards,
they fail just as abjectively as technology.’ Further, the fact that
technological solutions are inappropriate in certain situations does not
mean that technology is always unsuited to problem resolution.
Technology cannot be viewed as a separate entity within either the military
or society in general. This illusion of discreteness simply does not exist.
It is and will remain an integral part of both. The real issue is to recognize
that technology is a tool with limitations, and these limitations should be
considered in reacting to particular situations. Technology does not offer
a silver bullet for all situations.
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Introduction

Significant organizational,
intellectual, and
technological changes are
seen during periods of
transition. The major
change, however, must be
intellectual. Without this,
technological change
becomes meaningless and
organizational change
impossible.

Organizational change should and must accompany technological
change if new capabilities are to be exploited. Stephen Rosen in Winning
the Next War points out that innovation does not always result from new
technologies. Rather, new technology simply may be used to improve the
ability to perform a particular mission.'° The relations among technological
innovation, fundamental military operations, and changes in concepts and
organizations are nonlinear. That is, changes in input may not yield
proportionate changes in output or other dynamics.!!

Significant organizational, intellectual, and technological changes are
seen during periods of transition. The major change, however, must be
intellectual. Without this, technological change becomes meaningless and
organizational change impossible. The US military is now in a period of
rapid change. Recent changes—order of magnitude changes—in
technology have led to both long-range and strategic planning efforts that
integrate current and future technological advances into operational
concepts. In the logistics arena, these include Focused Logistics and Agile
Combat Support. The vision of both these is the ability to fuse information,
transportation, and other logistics technologies to provide rapid response,
track and shift assets while en route, and deliver tailored logistics packages
at all levels of operations or war (strategic, operational, and tactical).'?
This same vision includes enhanced transportation, mobility, and pinpoint
delivery systems.!®* The operational forces that must be supported
logistically will be smaller and more flexible—emphasizing mobility,
speed, and agility. These forces will utilize technological superiority in
stealth, precision weapons, surveillance, and dominant battlefield
awareness.

Military logistics, at a more fundamental level, is in a period of
transition brought about by the evolving information revolution. Many
challenges concerning workflow, improving data integrity, and efficient
communications still exist. A variety of human and cultural factors still
impede full-scale adoption of many new information technologies—
complexity and difficulty in the use of some systems, loss of control,
changes in fundamental power relationships, uselessness of old skills, and
changes in work relationships.'* Change and instruments of change, as
apparent as they seem once implemented, often elude understanding
before they enter the mainstream.'® As an example, Chester Carlson, the
inventor of the photocopy machine (often referred to as the Xerox machine)
was told by business that his invention was unnecessary because libraries
and carbon paper already filled the need. This was a technology that
drastically altered the way people approached information, yet finding
interested businesses and investors in the beginning proved elusive.

Any discussion of technology and logistics would be lacking without
citing Martin van Crevald. In Technology and War, he notes:

...technology and war operate on a logic which is not only different but actually
opposed, nothing is less conducive to victory in war than to wage it on
technological principles—an approach which, in the name of operations
research, systems analysis or cost/benefit calculation (or obtaining the greatest



bang for the buck), treats war merely as an extension of technology. This is
not to say...that a country that wishes to retain its military power can in any
way afford to neglect technology and the methods that are most appropriate
for thinking about it. It does mean, however, that the problem of making
technology serve the goals of war is more complex than it is commonly thought
to be. The key is that efficiency, far from being simply conducive to
effectiveness, can act as the opposite. Hence—and this is a point which cannot
be overemphasized—the successful use of technology in war very often means
that there is a price to be paid in terms of deliberately diminishing efficiency.

Since technology and war operate on a logic which is not only different but
actually opposed, the very concept of “technological superiority” is somewhat
misleading when applied in the context of war. It is not the technical
sophistication of the Swiss pike that defeated the Burgundian knights, but
rather the way it meshed with the weapons used by the knights at Laupen,
Sempach, and Granson. It was not the intrinsic superiority of the longbow
that won the battle of Crécy, but rather the way which in interacted with the
equipment employed by the French on that day and at that place. Using
technology to acquire greater range, firepower, greater mobility, greater
protection, greater whatever is very important and may be critical. Ultimately,
however, it is less critical and less important than achieving a close fit between
one’s own technology and that which is fielded by the enemy. The best tactics,
it is said, are the so-called Flaechenund Luecken (solids and gaps) methods
which, although they received their current name from the Germans, are as
old as history and are based on bypassing the enemy’s strengths while
exploiting the weaknesses in between. Similarly, the best military technology
is not that which is “superior” in some absolute sense. Rather it is that which
“masks” or neutralizes the other side’s strengths, even as it exploits his
weaknesses.

The common habit of referring to technology in terms of its capabilities may,
when applied within the context of war, do more harm than good. This is not
to deny the very great importance of the things that technology can do in war.
However, when everything is said and done, those which it cannot do are
probably even more important. Here we must seek victory, and here it will
take place—although not necessarily in our favor—even when we do not. A
good analogy is a pair of cogwheels, where achieving a perfect fit depends not
merely on the shape of the teeth but also and, to an equal extent, on that of the
spaces which separate them.

In sum, since technology and war operate on a logic which is not only different
but actually opposed, the conceptual framework that is useful, even vital, for
dealing with the one should not be allowed to interfere with the other. In an
age when military budgets, military attitudes and what passes for military
thought often seem centered on technological considerations and even obsessed
by them, this distinction is of vital importance. In the words of a famous Hebrew
proverb: The deed accomplishes, what thought began.'¢

Old Lessons, New Thoughts is a collection of seven essays or articles
that lets the reader examine logistics and technological lessons from
history that are particularly applicable in today’s transformation
environment.

In “Oil Logistics in the Pacific War,” Lieutenant Colonel Donovan
makes the case that the Japanese strategic disregard of the fragile US oil
infrastructure in the Pacific was an incredible oversight on their part. The
Japanese should have attacked the US oil supply at Pearl Harbor and
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followed up that raid with attacks on US oilers and tankers in the Pacific.
Japanese attacks, in conjunction with German strikes, on the oil supply
and infrastructure would have bought the Japanese much valuable time—
time that could have been used consolidating gains in its newly won
territories, time that might have allowed Japan to build up such a defensive
perimeter that the cost of an Allied victory might have been too high.

“German Wonder Weapons: Degraded Production and Effectiveness”
is a particularly salient piece when considering logistics transformation
efforts. Major Schollars points out that the lesson Germany failed to learn
is relevant today, as the United States moves to transform its military.
Military planners, strategists, and designers must heed the lesson that it is
not enough to produce high technology with a short-term strategy. Instead,
they must make careful choices on what to develop in the budget-
constrained economy and fully integrate new weapons with the support
systems and people on which they depend. Further, the United States must
effectively and realistically employ its transformed military to keep
adversaries off balance. Producing, integrating, and employing new
wonder weapons to strike targets for effects rather than brute destruction
will bend adversaries to US will and allow the United States to attain its
national security objectives. Germany lost the opportunity to become and
remain a truly advanced power. America is totally dominant in many
factors but must continue its ongoing transformation process to stay ahead
and provide unmatched military effectiveness. Schollars uses many
examples from World War II to support these points.

In “Warfighter Support: Medical Supply Platoons in WWIL,” Major
Ashmore sums up with lessons that are relevant today. First, the fast
movement of the Army Air Forces (AAF) and Allied forces in World War
II made mobility of the logistics fail a must. As the AAF units moved in
World War II, so moved their logistics infrastructure, including their
medical support. As a result, the medical supply platoon (aviation) had to
keep pace and move quickly as the Army Air Forces moved forward. This
was accomplished through sheer brute force that involved the moving of
literally mountains of medical materiel. And second, the medical supply
platoons (aviation) in World War II depended on the teamwork not only
of their members but also amongst the platoons themselves. In his final
point, he notes that the medical supply platoon (aviation) units in World
War II demonstrated the importance of innovation.

“From First to Wurst” examines the erosion and implosion of German
technology during World War II. Major Pryor notes that as the Air Force
begins its fourth major transformation in 11 years there are some striking
similarities between what it currently faces and those challenges faced by
World War II Germany: no joint control over acquisition programs and
determining mission and needs.

Major Carr looks at allied operational and logistical failings in “Battle
of the Kasserine Pass.” His key points are, first, the Battle of Kasserine



Pass clearly illustrates the effect of operational-level decisions on the
conduct of tactical operations. At Kasserine, US and Allied forces were
plagued by a poor, slowly emerging logistics system. Second, the
shortcomings of the logistics system produced shortages of equipment
and personnel and, ultimately, had an effect on the deployment of forces
on the front lines. Third, in addition to logistics, the poor employment of
forces on the Tunisian front resulted from decisions made by field
commanders—decisions that resulted in forces being thinly dispersed and
poorly massed for operations. Finally, the Americans and Allies were
guilty of ignoring the principles of unity of command or effort and
security.

While both logistics and technology were discussed in the first five
readings, Major Lang shifts the focus to technology and the morality of
modern warfare. He argues that, to the extent precision-guided missiles
and other technological revolutions provide significant advantages on
the battlefield, the United States and other nations in possession of these
technologies should understand the moral implications associated with
their employment. The possession and use of these weapons increasingly
requires moral accountability and constraints, specifically in adherence
with the jus in bello principles of proportionality and discrimination to
guard against careless use.

The finally reading written by Major Eisenhauer examines leading the
next generation of airmen, the generation he calls the nexters. The research
that went into the preparation of this article and the points made make
this required reading for anyone who will command a maintenance group
or mission support group. Eisenhauer sums up by noting:

Leadership and command of the Nexters is a challenge for Baby Boomers and
Xers. Baby Boomers do not want to let go of the reins; Xers just now are
finding their footing in a world that once overlooked them, while Nexters are
technically capable of hitting the ground running in any capacity within a
company or the military ranks. Followership will not be a problem for the
Nexters, and they will not shrink from taking command when it is their turn.
But retention of superb leaders throughout the younger Xer and the new Nexter
ranks will be the toughest leadership challenge of Baby Boomers and older
Xers.

Additional copies of Old Lessons, New Thoughts are available at
the Office of the Air Force Journal of Logistics.

Air Force Journal of Logistics

50 Chennault Circle

Alabama 36112-6417
Material contained in Old Lessons, New Thoughts may be reproduced
without permission; however, reprints should include the courtesy line
“originally published by the Air Force Logistics Management Agency.”
The views expressed in the articles are those of the authors and do not
represent the established policy of the Department of Defense, Air Force,
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Air Force Logistics Management Agency, or the organization where the
author works.
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Generating Solutions Today,
Shaping Tomorrow's Logistics

ince its inception, the Air Force Logistics Management Agency has grown

to be recognized for its excellence—excellence in providing answers to the

toughest logistics problems. And that’s our focus today—tackling and
solving the toughest logistics problems and questions facing the Air Force. It’s
also our focus for the future.

Lots of organizations have catchy mottoes. Likewise, many have catchy vision
statements. We do, too. But there’s a big difference—we deliver on what we promise.
Generating Solutions Today, Shaping Tomorrow’s Logistics aren’t just words to
us; they’re our organizational culture. We use a broad range of functional, analytical,
and scientific expertise to produce innovative solutions to problems and design
new or improved concepts, methods, systems, or policies that improve peacetime
readiness and build war-winning logistics capabilities.

Our key strength is our people. They’re all professionals from logistics functions,
operational analysis sections, and computer-programming shops. Virtually all of
them have advanced degrees, some of which are doctorates. But more important,
virtually all of them have recent field experience. They’ve been there and done
that. They have the kind of experience that lets us blend innovation and new
technology with real-world common sense and moxie. It’s also the kind of training
and experience you won’t find with our competitors. Our special blend of problem-
solving capabilities is available to every logistician in the Air Force.

Our track record puts us in the lead in delivering robust, tailored answers to the
most difficult and complex Air Force logistics problems. This can be seen in our
efforts and partnerships that are turning expeditionary airpower support concepts
into real-world capability. It can also be seen in our work in making dramatic
improvements to the Air Force supply system and developing high-impact logistics
publications and our leadership in planning and making logistics play in wargames,
simulations, and exercises truly meaningful. The message is also loud—we work
the important projects that shape tomorrow’s Air Force, and we deliver what our
customers need today!

13



Lieutenant Colonel Patrick H. Donovan, USAF

The Japanese were not the first to ignore the
importance and vulnerability of logistics. As long ago as
1187, history shows that logistics played a key partin the
Muslim’s victory over the Crusaders at the Battle of Hittin.
The Muslim commander Saladin captured the only water
source on the battlefield and denied its use to the
Crusaders.

Oil Logistics

In the Pacific War

Oil’s Role in Japan’s Decision for War

The shortage of oil was the key to Japan’s military situation. It was the main problem
for those preparing for war, at the same time, the reason why the nation was moving
toward war.... Without oil, Japan’s pretensions to empire were empty shadows.

—Louis Morton
Command Decisions!

Oil played a crucial, if not the key, role in the Japanese decision to go to war with the
United States in 1941. Because of the deteriorating political situation with the United States,
United Kingdom, and Netherlands East Indies, the future of Japan’s oil reserve and supply
was in danger. When diplomatic efforts failed to resolve the political impasse, Japan made
plans to seize militarily what it could not achieve diplomatically. An inevitability of this
military option was war with the United States. With this in mind, the Japanese planned to
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eliminate any short-term American threat quickly and seize needed oil at
the same time. Time, like the Japanese oil supply, was running out
quickly.

Qil Available in the Netherlands East Indies

June 1941 was a pivotal month for the future of Japanese oil supplies.
The Japanese had been in economic negotiations with the Netherlands
East Indies (NEI) Government in Batavia since September 1940 and were
seeking a special economic position in the Netherlands East Indies.
Previous embargoes of aviation fuel, iron, and scrap steel by the United
States in July and October 1940 (to counter the Japanese occupation of
northern French Indochina) had sent the Japanese searching for alternative
sources of raw materials. Also, the entrance of Japan into the Tripartite
Pact with Germany and Italy on 27 September 1940, a pact that was aimed
directly against the United States, further exacerbated US-Japanese
relations. The Netherlands East Indies seemed to fit this bill, the Nazis (a
putative partner of the Japanese) had overrun the NEI's parent country,
and its geographic location put the Japanese closer to the Netherlands
East Indies than any of the latter’s allies. Thus, the Netherlands East Indies
was deemed to be more malleable to Japanese desires than the
increasingly recalcitrant United States. Some of Japan’s demands included
participation in NEI natural resource development and freedom of access
and enterprise in the Netherlands East Indies, as well as a steady supply
of oil. However, Japanese aspirations were about to receive a serious
setback.?

The NEI Government was willing to negotiate with the Japanese, but
Batavia was not willing to yield special economic concessions to the
Japanese (there were to be increases of nonpetroleum products). Although
these increases were less than what was sought, they did fulfill Japanese
needs. Japanese requests for larger exports of oil were passed on to the
NEI oil companies, but these requests were deferred. Also, Japanese
requests to conduct military and political activities in the Netherlands
East Indies were also rejected. On 17 June 1941, economic talks were
broken off between Japan and the Netherlands East Indies.?

Almost directly on the heels of the breakdown in talks between Batavia
and Tokyo was an announcement from the United States on 20 June 1941
that, henceforth, no petroleum would be shipped from the US east coast,
or gulf coast ports, outside the Western Hemisphere. There was a shortage
of fuel for domestic use on the east coast of the United States in June
1941. To ship fuel out of areas with shortages to semibelligerent foreign
governments was politically untenable for the US Government. Thus, from
Japan’s point of view, the commodity most desired by them was being
choked off.*

Because of this reversal of fortunes, Japan felt it must make a move
toward securing a source of oil in Southeast Asia:

Consequently, at an Imperial conference on 2 July, Japan decided to adopt
the “Outline of the Empire National Policy to Cope with the Changing



Situation.” By executing a daring plan calling for the occupation of southern
French Indochina, Japan hoped to gain dominance over the military situation
in the southern areas and to force the Netherlands East Indies to accede to
her demands.’

Japan Needs a Secure Source of Oil

The move into southern French Indochina was not without some internal
debate in Japan. In the end, however, it was decided that the military
occupation of the territory was too good an opportunity to pass up. By
occupying the southern half of French Indochina, the Japanese would
consolidate their strategic position; it would stop the encroachment of
the ABCD powers on her economic life line. Also, the occupation would
be a blow to the Chungking government and help settle the China issue;
it would also put pressure on the NEI Government to come to terms with
Japanese demands.® The Japanese were not making this move as a step
toward provoking the United States, Britain, or the Netherlands East
Indies to war; Tokyo wished economic negotiations to continue. The
move into southern Indochina was a preemptive action that would help
the Japanese if conflict with the ABCD powers became inevitable.” One
wonders if the Japanese later realized that their actions eventually turned
into a self-fulfilling prophecy.

The Japanese did not consider how the ABCD powers would react to
Tokyo’s move into southern Indochina.? Indeed, Tokyo felt that this move
was possible because it believed the threat of US economic sanctions to
the Japanese move to be less than 50 percent. The Japanese still moved
forward, even though President Franklin D. Roosevelt had hinted to
Kichisaburo Nomura, the Japanese Ambassador to the United States, that
sanctions would occur if Tokyo moved troops into southern Indochina.’
However, the Japanese felt that the United States would not follow
through with such a move because it would provoke a war at a time when
the United States was not ready to fight.'

There was some logic in the Japanese thought process. Since March
1941, the United States and Japan had been in dialogue to avoid such a
war. However, as much as the United States wanted to avoid war, it would
not do so at the sacrifice of basic principles of international conduct."
Therefore, reaction from the United States was swift. With the Japanese
movement into southern French Indochina, the United States froze all
Japanese assets on 25 July 1941.!2 The governments of Great Britain and
the Netherlands East Indies soon followed with their own freezing
actions."

With this freezing action came a complete embargo of all oil products
into Japan by these countries. It was not the intent of Roosevelt to bring
about a complete embargo of oil to Japan.'* He felt that such an action
would cause the Japanese to invade the Netherlands East Indies and
Malaya to seize the oilfields there. This would possibly suck the United
States into an early conflict in the Pacific, a conflict the United States
was not prepared for and which would be at the expense of devoting
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energy toward the European conflict.'> Roosevelt’s freeze order allowed
the Japanese to apply for export licenses for oil; however, hard liners within
Roosevelt’s administration acted as if the freeze were total, so no licenses
were ever approved.'

This situation put the Japanese into a quandary; they did not gain any
oil by moving into southern Indochina. Now they had isolated themselves
from 90 percent of their annual requirements. The Japanese did have a
strategic reserve in place that they had been building up since the early
1930s. So some time was available to try and find a diplomatic way out of
the impasse."”

QOil in the Netherlands East Indies Cannot Be
Secured without US Intervention

Throughout the summer and into the fall of 1941, Japanese negotiators
and the United States were at loggerheads. The US-led embargo would
not be suspended until the Japanese stopped their militaristic expansion;
indeed, Japan would have to roll back some of its gains. Included in the
US demands were calls for a retreat from all French Indochina and China.
This demand was unacceptable to the Japanese.'® Likewise, the minimum
demands of the Japanese stated that the United States must accept the
current status quo in east Asia with vague promises that the Japanese
would withdraw from disputed areas once peace had been established in
the Far East on a fair and just basis."

Meanwhile, Japanese oil stocks were dwindling. If the Japanese could
not get oil by negotiation, they would have to use force. The nearest
available source was in the Netherlands East Indies. Would it be possible
to seize the oil there without involving the British and the Americans?
There were numerous reasons why Tokyo felt this was not the case.

The Japanese had come into possession of British War Cabinet minutes
that stated the British would fight alongside the Dutch if the Japanese
invaded the Netherlands East Indies.® The Japanese were also aware that
any conflict involving them and the British would draw the United States
into conflict on the side of the British.?! The director of the War Plans
Division of the Navy Department, Admiral Richmond Kelly Turner,
confided this policy to Nomura “that the United States would not tolerate,
in view of its policy of aiding Britain and its interpretation of self-defense,
a Japanese threat to the Malay barrier.”? The United States was not limiting
its interest to the British. In a note handed to Nomura from Roosevelt, the
United States stated any further aggression by Japan against its neighbors
and the United States would be forced “to take immediately any and all
steps which it may deem necessary” to safeguard US interests. Finally,
the Japanese foreign office believed some type of military understanding
had been reached among Washington, London, and Batavia. The Foreign
Office produced two reports that supported its claims that a joint ABCD
defense understanding existed and was being implemented.*

Even with this potential alliance arrayed against them, could the
Japanese afford to dismiss the warnings as bluster? As appealing as the



thought was, the B-17s based at Clark Field and the Cavite Naval Base in
Manila Bay were too much of a strategic threat to the Japanese lines of
communication. Any shipments of raw materials that the Japanese might
acquire in the Netherlands East Indies or Malay Barrier could potentially
be attacked by US forces stationed in the Philippines. Because of this,
those US forces would have to be dealt with if the Japanese could not get
the resources they needed diplomatically.

All these factors played into the Japanese belief they eventually and
inevitably would come into conflict with the United States. As far back
as 1909, the United States was identified as one of the principal enemies
of Japan.* Indeed, the Japanese realized fairly soon after the oil embargo
was imposed that the Japanese and American positions were mutually
exclusive. At the 6 September 1941 Japanese Imperial Conference,
materials addressing such a question were distributed to the participants.

Is War with the United States Inevitable?...it appears that the policy of the
United States toward Japan is based upon the idea of preserving the status
quo and aims, in order to dominate the world and defend democracy, to prevent
our empire from rising and developing in Eastern Asia. Under these
circumstances, it must be pointed out the policies of Japan and the United
States are mutually inconsistent and that it is historically inevitable the conflict
between the two countries, which is sometimes tense and moderate, should
ultimately lead to war.

If we should ever concede one point to the United States by giving up a part
of our national policy for the sake of a temporary peace, the United States, its
military position strengthened, is sure to demand tens and hundreds of
concessions on our part, and ultimately, our Empire will have to lie prostrate
at the feet of the United States.”’

It should be noted that these were not the views of one individual alone
but those of the government and the supreme command of the Japanese
military. If Japan were to obtain the oil and other resources it needed, it
would have to control the Netherlands East Indies and the Malay Barrier.
Japan also would have to remove the US threat to this plan.

Pearl Harbor and the Southern Operation

Japanese naval strategy was built around the premise that when the United
States and Japan went to war it would be a one-time decisive battle. The
Japanese believed a large American fleet, as much as 40 percent larger
than the Japanese fleet because of restrictions imposed by the Washington
Naval Treaty, would drive across the Pacific to attack the Japanese. During
this drive, the Japanese would initially send out submarines to whittle
down the size of the US fleet. Closer in, the Japanese would throw land-
and carrier-based aircraft into the battle. Once the reduced US fleet was
far enough into the western Pacific, the Imperial Japanese Navy (IJN)
would sortie out and engage in a classic ship of the line battle that the
Japanese would inevitably win.

The problem with this strategy was that it was passive. Japan would
have to devote the majority of its fleet to support amphibious landings if
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the Southern Operation of seizing the Netherlands East Indies and Malay
Barrier were to succeed. The decisive battle plan left the initiative and
time of the conflict up to the US Navy. This left Japanese forces even
more at risk after the US Pacific Fleet’s move to Pearl Harbor. If that fleet
could be neutralized or destroyed at Pearl Harbor, it would deprive the
US fleet of any initiative and allow the Japanese to run unhindered in the
southern area.?” This line of thought ran totally counter to 30 years of
navy doctrine, and ordinarily, it would have been dismissed.* However,
this proposal came from the current head of the Combined Fleet, Admiral
Isoroku Yamamoto, and could not be easily brushed aside.

Origins of the Pearl Harbor Attack

Yamamoto was opposed to conflict with America. He felt that, given the
material and technological strength of the United States, Japan would
have no hope of ultimate victory over America. If it came to blows though,
Yamamoto would put forth every effort to ensure the goals of his homeland
were achieved.’! He had doubts whether the Japanese Navy could seize
the vast southern areas with the majority of its forces and fend off a flank
attack by the US Navy at the same time. The solution that Yamamoto
came up with was to take out the Pacific Fleet with one quick action. Then
the Southern Operation could proceed unmolested and new Japanese
gains consolidated. Yamamoto placed heavy emphasis on aerial warfare
because of an earlier posting with the air arm of the Japanese Navy. With
the advances the Japanese Navy made in aerial warfare, Yamamoto began
contemplating an aerial strike on the fleet at Pearl Harbor. This plan, or
the Hawaii Operation as it came to be known, became the means to achieve
that goal.*?

Yamamoto built a planning staff to address the possible Hawaii
Operation. One of the first officers tasked was Commander Minoru Genda,
the man who brought forth a feasible plan for the strike. Among other
things, Genda stressed the need for a surprise attack by a six-carrier task
force, which would refuel at sea to make the long voyage. His plan would
concentrate the IJN’s aerial attack on US Navy carriers and Pear] Harbor’s
land-based aircraft. These targets were to be the primary ones; other
strategic targets—such as the oil storage facilities, drydocks, and so on—
were not mentioned at all.*®

There was disagreement as to the feasibility of the Hawaii Operation
from not only the Naval General Staff but also officers within the First Air
Fleet staff that would be tasked to carry out the Pearl Harbor attack plan.*
The plan was finally put before the Japanese Naval General Staff in
wargames from 10 to 13 September 1941 at the Tokyo Naval War College.
The exercise demonstrated the practicality of the Pearl Harbor attack, but
it was felt by the general staff that the chance of the strike force’s being
detected was too high, thus putting almost all Japan’s aircraft carriers at
risk.* Yamamoto’s staff was not deterred. They stressed Yamamoto’s
argument:



The present situation—i.e., that of the US fleet in the Hawaiian Islands,
strategically speaking—is tantamount to a dagger being pointed at our throat.
Should war be declared under these circumstances, the length and breadth of
our Southern Operation would immediately be exposed to a serious threat on
its flank. In short, the Hawaii Operation is absolutely indispensable for
successful accomplishment for the Southern Operation.*®

Yamamoto’s personal feelings were best summed up in a letter to a
friend:

I feel, as officer in command of the fleet, that there will be little prospect of
success if we employ the normal type of operations . . . . In short, my plan
is one conceived in desperation . . . from lack of confidence in a perfectly
safe, properly ordered frontal attack; if there is some other suitable person
to take over, I am ready to withdraw, gladly and without hesitation.”’

It was the same argument he used with the Naval General Staff, in a
sense “‘my way or the highway.” No one was willing to let the commander
in chief resign, so after about a month of deliberations, the plan to attack
Pearl Harbor was approved.®

Securing the Eastern Flank

Along with the Hawaii Operation, ancillary plans were drawn up to seize
the US bases at Wake, Guam, and the Philippines.*® Occupation of these
territories would complement Japanese island holdings in the Central
Pacific that were acquired after World War I. These seizures would help
build an impregnable barrier against the Americans when such time arose
that the US Navy would finally be able to sortie a fleet against the Japanese.

It was a strategy built on sound principles. Because of the Washington
Naval Treaty’s limitations, the United States was forbidden to build up any
bases west of Pearl Harbor. After the Japanese withdrew from the
Washington Accords,* proposals were made by a Navy board, in late 1938,
to beef up its defenses west of Hawaii. However, the appropriations never
made it through Congress. *! Thus, if the Japanese attacked, these bases
would fall relatively quickly. This would leave no US bases in the entire
Pacific west of Hawaii. ¥ Any operations planned by the Navy would have
to be run out of and supported from Pearl Harbor.

Time Is Oil

The Japanese felt they had a finite amount of time in which to solve their
oil problem. It was decided at the 5 November 1941 Imperial Conference
that Japan would go to war with the United States (and Great Britain) if
negotiations to break the diplomatic impasse were not successful by
1 December 1941. Guidance from this same meeting directed the Army
and Navy to complete plans for the Hawaii and Southern Operations.*
There were many reasons this stance was adopted at the conference.
First, every day the Japanese delayed the Southern Operation, ABCD forces
were growing larger. For example, Army strength in Malaya and the
Philippines was being reinforced at the rate of 4,000 men every month; air
strength and infrastructure were also increasing. It was also feared that the
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ABCD powers would become closer politically, economically, and
militarily in the interim.* There was also concern that the Soviet Union
possibly would attack Japan in the springtime. If this occurred, the
Japanese wanted to be sure the Southern Operation had been completed.*
Another concern was the weather. The northeast monsoon would make
the amphibious landings required in the Southern Operation increasingly
difficult after December.* It also would affect ships in the Hawaii
Operation. Refueling at sea was an absolute necessity for the First Air
Fleet to have the range to strike Pearl Harbor. Meteorological studies
showed there were only 7 days, on average, that refueling could be
accomplished in December.*” That number could be expected to decrease
with the onset of the winter season.

However, the ultimate factor that decided the start of offensive
operations was the status of the Japanese fuel stockpile. The Japanese
realized that oil was the bottleneck in their fighting strength; any lengthy
delay in securing an oil source would be disastrous.*® Indeed, it was stated
at a conference in late October 1941 that Japan needed to occupy the
oilfields in the southern areas by March. If this did not occur, adding in
such factors as normal stockpile depletion and getting the oilfields back
into production, the Japanese would run out of oil in about 18 months.*
By September 1941, Japanese reserves had dropped to 50 million barrels,
and their navy alone was burning 2,900 barrels of oil every hour. The
Japanese had reached a crossroads. If they did nothing, they would be
out of oil and options in less than 2 years. If they chose war, there was a
good chance they could lose a protracted conflict. Given the possibility
of success with the second option, versus none with the first option, the
Japanese chose war. *°

There are many critical points of this preconflict period. The Japanese
realized the importance of oil to their modern military machine, and any
operations undertaken in the vast Pacific theater would require large
amounts of oil. They were willing to send a huge task force of irreplaceable
ships thousands of miles into hostile waters (and all the attendant oil this
operation would consume) to attack a formidable enemy fleet to help
achieve oil self-sufficiency.’! The concurrent plan to seize the US
possessions in the Central Pacific would ensure the Japanese would
control all the oil-producing regions between the west coast of the United
States and the Persian Gulf. Finally, there is the planning of the Pearl Harbor
raid; without oil tankers, it would have been impossible for the Japanese
Navy to accomplish that mission. Armed with this knowledge, would the
Japanese realize this same need for oil applied to the US Navy?

Oil, Pearl Harbor, and the US Navy

The thing that tied the fleet to the base [Pearl Harbor] more than
any one factor was the question of fuel.

—Admiral Husband E. Kimmel
Joint Committee on the Investigation of the Pearl Harbor Attack®



Like the Japanese, the Pacific Fleet had its own oil problems. The only
major base for the US Navy in the Pacific was located in Hawaii. All major
fleet logistics, repair, and storage were at the naval base at Pearl Harbor.
The Navy also suffered from a severe shortage of oilers, which limited the
operations radius of the fleet. The Japanese were well-informed on the
strengths and logistics necessities of the Pacific Fleet. With the known
vulnerabilities of the Pacific Fleet’s logistics train, the Japanese,
nevertheless, chose to attack military combatants only, such as the US
battleships. This operational strategy was going to come back and haunt
the Japanese.

Japanese Intelligence on the US
Navy and Pearl Harbor

Extensive intelligence gathering by the Japanese informed them of the
abilities, limitations, and makeup of the Pacific Fleet and those areas and
facilities required for its support. No scrap of information was too small.
No scrap of information was too small. Detailed intelligence on the Pacific
Fleet was the linchpin of the Hawaii Operation.*

The information received from the Japanese after the war shows that their
methodical observations and espionage kept them well informed of everything
concerning the defenses of Hawaii and the activities of the Pacific Fleet. In our
open democratic society Japanese agents were free to observe fleet practices,
take photographs with their high-powered equipment, and solicit almost any
information desired . . . . High-powered binoculars were hardly necessary,
but they showed particular details, which, in large measure, were unknown
even to any single officer of the fleet.>*

The IJN intelligence officer at Pearl Harbor was Ensign Takeo
Yoshikawa. From the spring of 1941, he was in charge of intelligence
gathering in Hawaii. Yoshikawa had been studying methods and
operations of the Pacific Fleet for the previous 7 years.

I read a vast amount of material in that period, from obscure American
newspapers to military and scientific journals devoted to my area of interest
.... I studied Jane’s Fighting Ships and Aircraft... devoured the US Naval
Institute Proceedings and other US books...and magazines.... In addition to
this mass of seemingly innocuous information on the Navy and its bases, I
had access to the periodic reports of Japanese agents in foreign ports, particularly
Singapore and Manila....

In any event, by 1940, I was the Naval General Staff’s acknowledged American
expert—I knew by then every US man-of-war and aircraft type by name, hull
number, configuration, and technical characteristics; and I knew, too, a great
deal of general information about the US naval bases at Manila, Guam, and
Pearl Harbor.”

It should be noted that the ship information being collected on the west
coast also included commercial traffic, especially petroleum shipments.
Radio intercepts of Japanese diplomatic messages showed that in mid-
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1941, Japanese agents operating out of Los Angeles reported the departure
of five tankers carrying 400,000 barrels of high-octane fuel to
Vladivostok.*

The result was a vast intelligence tome, The Habits, Strengths, and
Defenses of the American Fleet in the Hawaiian Area. In addition, detailed
maps of Pearl Harbor were drawn up showing all the information reported
above, to include the locations of fuel-storage depots.”” Yamamoto and
the Japanese Navy had the required information to target the Pacific Fleet
at Pearl Harbor. Since the purpose of the Hawaiian Operation was to
eliminate the Pacific Fleet as a threat, the question was whether Yamamoto
would use this information to hit the most vulnerable center of gravity to
achieve that goal.

The Primary Targets of the Pearl
Harbor Attack Were Ships

On the morning of 7 December 1941, there were 86 ships of the Pacific
Fleet in Pearl Harbor. At the end of that day, nine of the ships were sunk
or sinking, and ten others were severely damaged in the raid. %

The most important targets among the ships of the Pacific Fleet were
the aircraft carriers. Intelligence indicated there would be no carriers in
Pearl Harbor that morning, however, so Battleship Row on the east side
of Ford Island would be the initial focal point of the raid.*® The 352-plane
raid® lasted from 0755, when the first bomb exploded near the seaplane
ramp on Ford Island, to approximately 1000 Hawaiian time when the last
Japanese planes headed north to their carriers.® By the time the raid ended,
the Japanese had caused significant injury to the Pacific Fleet; eight
battleships, three light cruisers, three destroyers, and four auxiliary vessels
were sunk or damaged. There were also major losses among Army and
Navy air forces on the island of Oahu and nearly 3,600 US casualties. The
Japanese, on the other hand, lost 29 aircraft and 5 midget submarines.*
Surprise, the key tenet to the success of the Hawaii Operation had been
utter and complete.®

Horrible and devastating as the Pearl Harbor raid was, it was by no means
a knockout blow to the Pacific Fleet. It is true that all eight battleships
attacked on 7 December were either sunk or damaged. However, many
factors mitigated the overall results of the attack. It is probably most
important to note that the majority of sailors, less those who were killed
outright in the attack or in the capsized Oklahoma, were easily rescued
because the attack took place in a relatively small, landlocked harbor.
Another factor was the physical state of the ships located on Battleship
Row that morning. Professor Thomas C. Hone best stated this condition:
“The American battleships were all old; several were nearly overage; most
were overweight. None of the battleships in Pearl Harbor was a first-line
warship in a material sense; all had recognized deficiencies.”* They were
also a good 10 knots slower than the US aircraft carriers.®® These details
were not unknown to the hierarchy of the Pacific Fleet. When Vice
Admiral William F. Halsey was asked whether or not he wanted to take



any battleships with him on his reenforcement trip to Wake Island, he QOil Logistics in the
retorted “Hell, no! If T have to run, I don’t want anything to interfere with Pacific War
my running!”® Last, but not least, because of the shallowness of Pearl
Harbor, which had an average depth of only 40 feet, all but two battleships
eventually would be salvaged.®’ The Japanese were well-aware of the depth
of the harbor and the fact some ships would be salvaged. However, the
Japanese felt American salvage efforts would take a lot longer than the
time required to complete IJN operations in the Southern Area.®®
Commander Mitsuo Fuchida, airborne leader of the Pearl Harbor attack
force, verbally reported strike results to Vice Admiral Chuichi Nagumo
after landing on the carrier Akagi following the raid:

Four battleships definitely sunk . . . . One sank instantly, another capsized,
the other two may have settled to the bottom of the bay and may have
capsized. This seemed to please Admiral Nagumo who observed, “We may
then conclude that anticipated results have been achieved.”

Discussion next centered upon the extent of damage inflicted at airfields and
airbases, and I expressed my views saying, “All things considered, we have
achieved a great amount of destruction, but it would be unwise to assume

that we have destroyed everything. There are still many targets remaining There was no provision in

which should be hit.”*” the Pearl Harbor attack plan

As far as Nagumo was concerned, though, his primary mission had been to remain in the Hawaiian
accomplished. Now his concern turned to the missing US carriers and their area to search for US ships
threat to his task force. There was no provision in the Pearl Harbor attack not at anchor at the time of
plan to remain in the Hawaiian area to search for US ships not at anchor at attack. Nagumo, who had

the time of attack. Nagumo, who had opposed the Hawaii Operation at its opposed the Hawaii
inception, was ready to withdraw. His chief of staff, Rear Admiral Jin’ichi rp A o .
Kusaka, had held the same opinion. Kusaka recommended to Nagumo that Operation at its inception,
the fleet withdraw to Japan. Nagumo immediately concurred. A second was ready to withdraw.
strike on Pearl Harbor—which would have focused on the dockyards, fuel

tanks, and remaining ships—was canceled.”

Drydocks, Repair Shops, and
Oil Storage Areas Spared

Nagumo did not realize the magnitude of his error in not completing the
destruction of Pearl Harbor by attacking the base and fuel facilities. His
pedantic and traditional view of naval strategy blinded him to the
opportunity of a lifetime.”” Never again would the Japanese Navy be in a
position to deliver such a mortal blow to the US Fleet.”

Ironically, the Japanese missed their opportunity to strike at the
drydocks during the initial attack. Torpedo bombers approaching from
the west over Ford Island commenced their run on the battleship
Pennsylvania. Once they came over the island, the Japanese pilots saw
that it was moored in drydock No 1. Seeing this, the torpedo bombers
shifted their attack runs toward a cruiser, the USS Helena, and the destroyer
Ogala (actually a minesweeper).” They would have been served better by
attacking the drydocks. Torpedo strikes on the drydock gates would have
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rendered these essential repair facilities inoperable until those gates were
repaired or replaced. It certainly was a fear of the Navy that the Japanese
would return and do just that (Figure 1). As can be seen in Figure 1, salvage
operations were up and running almost immediately. The drydocks, along
with the base support and repair facilities, were never targeted specifically.
The only bombs that fell near these critical facilities were intended for ships
on or near these facilities.” Had Nagumo returned with a third wave, he
could have leveled the navy yard’s support facilities,” thereby destroying
the Navy’s industrial capacity and setting back salvage operations.” This
oversight would come back to haunt Nagumo in a most personal fashion.

The USS Yorktown utilized drydock No 1 after the mauling it had
received on the Coral Sea. In a turnaround that can be described nothing
short of miraculous, essential temporary repairs were made, and it was
sent back out to sea within 72 hours for the critical Midway battle. There,
its aircraft were crucial in sending all four of Nagumo’s carriers to the
bottom of the sea.”

Figure 1. Aerial View of Pearl Harbor Drydock, 10 December 1941. Note the
improvised antitorpedo barriers located near the drydock openings. USS
Pennsylvania and the sunken destroyers Cassin and Downes are in the
lower, No 1, drydock. The USS Helena occupies the middle drydock. The
USS Shaw and the sunken drydock YFD-2 are on top. Numerous support
shops and base facilities are located in the lower right corner. Also, note
the black oil streaks on the harbor surface.””



Figure 2. Submarine Base, Pearl Harbor and Adjacent Fuel Tank Farms,
13 October 1941. This is a view of the upper oil tank farm located on the east
side of the Pearl Harbor naval base. The lower tank farm was located between
Hickam Field and the naval base (see Figure 1 for oil tanks in the lower farm).
Note the attempts at camouflage. Two of the tanks in the foreground are
painted to resemble terrain features. The third, closest to the submarine
base, is painted to resemble a building.®”

By far, the most surprising target oversight of the Japanese attack was
the oil and gas storage tanks. The entire fuel supply for the Pacific Fleet
was stored in above-ground tanks on the eastern side of the naval base
(Figure 2).

As can be seen in Figure 2,, these tanks were perfectly visible to the
naked eye; ergo, perfect targets.” These tanks were particularly susceptible
to enemy action; none of the tanks had bombproof covers.* Even a few
bombs dropped amongst the tanks could have started a raging
conflagration.®!

Why were these crucial targets not hit? Their loss essentially would
have starved the Navy out of the Central Pacific.®? Did the Japanese not
know they were there?

The Japanese knew all about those oil storage tanks. Their failure to bomb the
Fleet’s oil supply reflected their preoccupation with tactical rather than logistical
targets . . . . Nagumo’s mission was to destroy Kimmel’s ships and the airpower
on Oahu. If Yamamoto and his advisers chose the wrong targets, or
insufficiently diversified ones, the mistake rests on their shoulders . . . .%

Pearl Harbor Was the Only Filling Station in Town

Pearl Harbor was the only refueling, replacement, and repair point for ships
operating in the Hawaiian area.®* Part of Pearl Harbor’s duty of being the
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Pacific Fleet’s chandlery was the stocking and disbursing of oil. To that
end, the Navy had just finished restocking its tanks in Pearl Harbor to
their total capacity of 4.5 million barrels of 0il.* The loss of this amount
of oil would have effectively driven the Pacific Fleet back to the west
coast and effectively knocked almost all ships of the Pacific Fleet out of
contention, instead of just 19.2 The Japanese knew the importance of oil
to a fighting fleet; after all, they had just started a war to achieve a secure
source of oil. Why did they not see that the US Fleet needed a secure source
of oil if it was to operate in the vast reaches of the Pacific?

Genda later wrote that the question of demolishing the oil tanks only
arose after the attack’s amazing success. “That was an instance of being
given an inch and asking for a mile.”®” He insisted that the objective of
the plan was to destroy American warships so they could not interfere
with the Southern Operation; oil tanks did not enter into the original idea.

As no one could charge Genda with lacking either imagination or
vision, this uncharacteristic obtuseness could be due only to failure to
understand the importance of logistics. Most Japanese naval planners
apparently suffered from this same myopia toward the less glamorous
necessities of modern warfare.

The Hawaiian Islands produced no oil; every drop had to be tanked from the
mainland. Destruction of the Pacific Fleet’s fuel reserves, plus the tanks in
which it was stored, would have immobilized every ship based at Pearl
Harbor, not just those struck on December 7 . . . . “We had 42 million barrels
of oil out there, and all of it was vulnerable to .50 caliber bullets.”*®

The state of Allied oil supplies in the rest of the Pacific theater was
extremely poor. The Japanese rapidly captured the bases at Wake and
Guam in pursuit of their Southern Operation goals. This geographically
isolated the Philippines and made the US naval base there untenable.®* A
sampling of four other ports in the Pacific highlights this problem.
Brisbane had 12,000 tons of fuel available in January 1941, Sydney and
Melbourne both had 8,000, and Port Moresby had none. Other bases, in
the Netherlands East Indies, for example, could not be counted on for oil
supplies because of their proximity to Japanese airpower and imminent
Japanese invasion.

Once the Japanese seized the oilfields in the Netherlands East Indies
and Burma, they eliminated all potential oil supplies in the Pacific
between the Americas and the Middle East.”

For the Allies, geography had become almost as a big an enemy as the
Japanese.”! The fuel supplies at Pearl Harbor were crucial for the Navy to
bring the war to the Japanese Navy. Admiral Chester W. Nimitz summed
up the situation best, “Had the Japanese destroyed the oil, it would have
prolonged the war another two years.”?

A Lack of US Oil Tankers

It is interesting to note that only one ship located on Battleship Row on
7 December received no damage at all. Yet, had the Japanese sank or



severely damaged this ship, its effect on the Pacific Fleet would have been QOil Logistics in the
almost as great a loss as sinking an aircraft carrier. That ship was the fleet Pacific War
oil tanker, USS Neosho.”

The lack of fleet oilers, like Neosho, hung like a large cement albatross
around the neck of Navy planners contemplating operations in the Pacific
before and after the Pearl Harbor raid.”* This dearth of oilers was a key
vulnerability of the Navy. The Japanese Navy, who had just seen how it
would have been impossible to carry out the Pearl Harbor attack without
tanker support, should have targeted these ships that were so crucial to
the Navy.

In the years from 1925 to 1940, the quantity of most surface combatants

in the Navy had doubled in size; the size of the auxiliary force had not.
Although there had been an increase in the number of fleet oilers, they
were all kept busy ferrying fuel between bases.” On 7 December, the Pacific
Fleet had two oilers in Pearl Harbor and three at sea and six others in ports
on the west coast; only four of these were capable of at-sea refueling.”
This shortage of tankers effectively limited the radius of the Pacific Fleet.””
It was also a key reason so many ships were located in Pearl Harbor on 7
December. Kimmel was unable to keep less than half his fleet at sea without
starting to deplete the oil reserves at Pearl Harbor; his limited supply of
oilers could not keep up with the deficit.®

Because of this lack of oilers, the fleet could not have even exercised
its primary war plan (even if most of its battle line was not at the bottom of
Pearl Harbor). The total capacity of the Pacific Fleet’s oilers was 760,000 If the Pacific Fleet were
barrels of oil. In the first 9 days after Pearl Harbor, the fleet had expended fO rced back to the west
750,000 barrels of this sum. Thus, the fleet was tied to its oil supply at coast, would it have been
Pearl Harbor,” and if the Japanese had attacked the oil storage and the
associated oilers at Pearl Harbor on 7 December, they would have driven
the Pacific Fleet back to the west coast.'®

If the Pacific Fleet had been forced back to the west coast, would it have
been effective in opposing the Japanese? The short answer is no, especially
if the Japanese began targeting oilers. To give an example, the USS
Lexington was dispatched from California to assist in the search for Amelia
Earhart in July 1937. First, the Lexington had to top off its bunkers on the
west coast.'”" It then proceeded on a high-speed run of about 30 knots to
the Hawaiian Islands. Here, it had to refuel again from the fleet oiler USS
Ramapo off Lahaina Roads, Maui. The result was that the Lexington did
not arrive in the search area off Howland Island until 11 days after its
departure from the west coast and could not even have done that without
the support of the Ramapo.'"

Ships sortieing from the west coast would be adding 2,000 nautical
miles to their patrols into the Pacific just to get to Hawaii.'® This number
would have to be doubled, obviously, because these same ships would
have to get back to the west coast if no oiler support were available and
the oil storage at Pearl Harbor no longer existed.

The cruising ranges of the Pacific Fleet simply could not meet this
necessity. The best range of the Yorktown-class carriers was 12,000 nautical

effective in opposing the
Japanese?
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miles at 15 knots, while older carriers had even less endurance.!'®*

Battleships had much less endurance and were slower. They averaged out
at 8,000 nautical miles at 10 knots.'® Cruisers were a little better off than
the carriers; they averaged 14,000-14,500 nautical miles at approximately
15 knots. Destroyers, depending on their class, could go 6,000-9,000 plus
nautical miles at 15 knots.!” Looking at the carriers’ and cruisers’
endurance capabilities, the situation does not seem so bad. However, there
are other factors that need to be thrown into the equation.

First, ranges needed to be decreased by a minimum of 15 percent
whenever antisubmarine steering measures were taken.'”” Also, a prudent
commander might want to avoid a suspected submarine-operating area
altogether, if time and circumstances permitted such a detour. This too,
would decrease overall endurance. Another factor was ship speeds. Higher
speed means more fuel burned. Task force operations require much high-
speed steaming for the launch and recovery of aircraft, search tasks,
antisubmarine patrol, and so forth. This process, as can be seen by the
previous Lexington example, burns a prodigious amount of fuel.!®

The equation all boils down to the availability of oil and sufficient
tankers to transport this precious commodity. Kimmel summed up this
essential truth when he testified:

A destroyer at full power exhausts its fuel supply in 30 to 40 hours, at medium
speed in 4 to 6 days. War experience has proven the necessity of fueling
destroyers every third day, and heavy ships about every fifth day to keep a
fighting reserve on board. To have kept the entire fleet at sea for long periods
would not have required 11 tankers but approximately 75, with at least one-
third of them equipped for underway delivery.'®

Oil Logistics After Pearl Harbor

The Japanese followed up their attack on Pearl Harbor with submarine
operations off the west coast of the United States. These operations were
planned to concentrate on striking warships versus logistical support ships
and merchantmen. Although the Japanese managed to sink some ships,
their submarine operations were a rather feeble effort compared to German
U-boat operations against US commercial shipping in the Atlantic. The
Germans committed wholesale slaughter along the east coast of the United
States after Pearl Harbor. The number of available German submarines
for these operations was even less than the Japanese deployment. Yet,
the Germans’ success was much higher because of their operational
strategy of targeting Allied merchantmen, with an emphasis on oil tankers.
The Japanese operational strategy of focusing only on symmetric targets,
like warships, was adhered to even when asymmetric US vulnerabilities
were present. This window of opportunity began to close slowly after Pearl
Harbor. The Japanese lost all ability to exploit this weakness by late 1942;
by then, they had lost the ability for the offensive, which was never to be
recovered.



War Comes to the US West Coast Oil Logistics in the

Japan’s geographical situation determined that war in the Pacific would Pacific War
be, in large measure, a war to control the sea so as to exploit its new
territorial gains in the Southern Operation. One of the items in its arsenal
to help accomplish this task was the submarine.'!

The overall strategic mission of the Japanese submarine force was to
serve as an adjunct to the main battle force. This is to say, when an enemy
fleet (the US Pacific Fleet) was bearing down on Japanese waters, the IJN
submarines would sortie and intercept the Americans. The Japanese subs
would maintain a reconnaissance of the enemy, reporting movements to
the Japanese battle fleet, while reducing the enemy force by attrition. When
the two fleets met, there would be a great Jutland-style clash that would
determine everything.!'! The Hawaii Operation’s whole tenet was to nullify
the need for this strategy, at least for the first 6 months. However, the
submarine was too valuable a tool to be withheld from operations, so the
Japanese submarine force was included in the planning of the Hawaii
Operation. It would be used for prestrike reconnaissance, to attack targets
that escaped the airstrike, and to interdict a counterattacking force.''? Thirty
large fleet boats from the Sixth Fleet were to take part in the attack. Three
were to operate as a screen for the Pearl Harbor strike force, 20 others were
to position themselves around Oahu, and 5 others each were to carry a

Although it was part of the
original Japanese grand

two-man midget submarine. The remaining two submarines were to strategy to vigorously

conduct reconnaissance around the Aleutian Islands and other US prosecute attacks against US
possessions in the Pacific. Following the attack, 12 of the submarines would commercial shi pping, this
remain in the Hawaiian area, and 9 would proceed to the US west coast.'"? was not reflected in IJN

There, they were to interdict US lines of communication by destroying
enemy shipping.'*

Although it was part of the original Japanese grand strategy to
vigorously prosecute attacks against US commercial shipping, this was
not reflected in IJN submarine operations or tactical thought.''> The
Japanese submarines off the west coast of the United States were primarily
there to strike at US naval assets.''® The Japanese hamstrung themselves
with their own rules of engagement when it came to merchant traffic. They
only were allowed to use one torpedo per merchant ship. Because of this,
they often surfaced to engage merchant vessels with their deck guns.'”
This action denied them the use of two of the best weapons the submarine
possessed. First, they sacrificed the relative accuracy and lethality of their
primary weapon, the torpedo.'”® Second, this tactic sacrificed one of the
submarine’s greatest commodities—stealth.

Nevertheless, the Japanese submarines did score some victories on the
west coast of the United States The /I-/7 damaged one freighter with shell
fire and caused the tanker Emidio to beach itself off Crescent City,
California."”” The submarine /-23 attempted a surface attack on another
tanker near Monterrey, California, but achieved no hits. The tanker
Agriworld was able to get off a distress call to the Navy. Two surface
attacks by the submarine /-2 yielded no results. However, its luck was

submarine operations or
tactical thought.
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about to change. It torpedoed and sank the tanker Montebello 20 miles
from Avila, California, on the morning of 23 December. Two other torpedo
attacks were made farther down the coast near Los Angeles by I-79; one
was ineffectual, the other hit the freighter Absaroka. With the help of a
nearby Navy tug, Absaroka was beached right below Fort MacArthur. An
order for the subs to shell west coast cities was rescinded at the last minute,
and the subs withdrew to Japanese waters in late December.'? This order
for a premature withdrawal (the subs had hardly made a dent in their
torpedo stocks) possibly was due to overconfidence on the part of the
Japanese. It was decided to recall subs in the eastern Pacific to support
the Southern Operation.'!

A few more attacks were made on west coast targets later in 1942. One
strike that had merit was an attempt to start a large forest fire with bombs
dropped by a sublaunched seaplane. Unfortunately for the Japanese,
unseasonable rain and fog managed to keep the fire from spreading beyond
a small area, and it burned itself out.' Another attack against a California
oil refinery and tank farm was motivated more personal than military
strategy; in any case, that attack was also ineffectual.'”® From December
1941 to October 1942, Japanese submarines attacked just 19 merchant
ships between Hawaii and the west coast; 15 of these were in December
1941.12#

Overall, the Japanese submarine campaign on the west coast had
meager results. Overconfidence, poor tactics, and a mentality that stressed
commerce and logistical targets were not worthy of destruction let a
golden opportunity slip through the Japanese’s fingers.'” Such would
not be the case with their new partners one ocean over.

Roll of the Drums

For reasons probably known only to him, Hitler declared war on the United
States on 11 December 1941.1% For the scope of this article, why he
declared war is not important; only the immediate results of that action
are reviewed here. The German Navy no longer had any constraints on
attacking American shipping. Since he was given such short notice of
the imminent declaration of war, Admiral Karl Doenitz, head of Germany’s
submarine fleet, could only muster five submarines for this first foray into
US waters. Operation Paukenschlag (Roll of the Drums) effectively began
on 12 January 1942 with the sinking of the steamer Cyclops by U-123,
300 miles off Cape Cod.'”” The primary targets of Paukenschlag were to
be Allied tankers. As Doenitz summed it up, “Can anyone tell me what
good tanks and trucks and airplanes are if the enemy doesn’t have the
fuel for them?”

Doenitz’ Grey Wolves fell on Allied shipping as if it was an unprotected
flock of sheep. The Germans were aided by the fact the Americans were
not at all prepared for what was about to occur. This lack of preparedness
aided the Germans, and many mistakes were made. There was no blackout
on the east coast, maritime navigational aids were still operating, and ships
lacked communications security discipline.'”® From 13 to 23 January



1942, Paukenschlag subs sank 25 ships.'* Seventy percent of the Oil Logistics in the
Paukenschlag losses were tankers, at an average of 130,000 barrels. If this Pacific War
attrition rate were kept up, the Allies would lose half their tanker fleet in
1 year."*® The Germans came through Paukenschlag without any losses;
in fact, not even one German submarine was ever attacked. The American
antisubmarine warfare response was pitiful. There existed no plans to deal
with the possibility of a submarine assault and no forces to implement
them had they existed."' This is ironic because the Atlantic Fleet received
18 destroyers in a transfer from the Pacific Fleet in May 1941.'32
German submarines eventually sank 391 ships in the western Atlantic,
141 of which were tankers. One quarter of the US tanker fleet was sunk in
1942. Even though US shipyards were beginning to produce new merchant
ships in record numbers, there was still a drop in overall available merchant
and tanker tonnage. This came at a time when every ship was needed to
help support offensives around the globe in a two-ocean war.'*

Unswerving Devotion to the
Decisive Battle Strategy

“The massacre enjoyed by the U-boats along our Atlantic coast in 1942
was as much a national disaster as if saboteurs had destroyed half a dozen
of our biggest war plants,” wrote Samuel Elliott Morison. Petroleum
shipped from the gulf coast to east coast ports dropped fourfold from
January 1942 until it began to climb in mid-1943. Tanker tonnage was
woefully short.'3*

The Germans, to their credit, realized the importance oil played in the The Germans, to their credit,

Allies’ war plan. As early as 3 January 1942, the Germans were urging the realized the importance oil
Japanese to concentrate their submarine efforts on a guerre de course played in the Allies” war
strategy of commerce warfare. If the two Axis partners could concentrate plan.

their submarine efforts on Allied logistics, it would severely limit the
Allies’ ability to launch any type of offensive.'*> The German naval attache
to Japan, Vice Admiral Paul H. Wenneker, repeatedly would urge such a
change in strategy. The Japanese would listen courteously, but they were
not willing to change their strategy of focusing on warships. Wenneker
stated later:

The Japanese argued that merchant shipping could be easily replaced with the
great American production capacity but that naval vessels represented the real
power against which they fought and that these vessels and their trained crews
were most difficult to replace and hence were the logical targets. If, therefore,
they were to hazard their subs, it must be against the Navy.!'*

The Japanese remained slavishly addicted to their decisive battle
doctrine. Despite the success of German U-boats off the east coast of the
United States (and even their success in World War I), the Japanese would
not change their strategy of using subs to support fleet operations.'?’

Unfortunately for the Germans and the Japanese, the Axis alliance was
a political arrangement based on self-opportunistic motives. Neither the
German nor the Japanese Navy considered mutual cooperation in war
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planning a matter of much importance when Germany and Japan entered
into their alliance with each other.'*®

The Japanese should have concentrated all their submarines off the
US west coast oil ports and off Hawaii. While in these patrol areas, the
subs should have systematically hunted down and destroyed US tankers
and Navy oilers. The Japanese Navy also should have run a shuttle-type
operation where some subs could be operating in these patrol areas at all
times.'* Had the Japanese followed such a strategy, there would have been
much less chance that the Navy would have been able to launch any type
of offensive in the Pacific in 1942.

Oil and South Pacific Ops

During the first year of war in the Pacific, the United States Navy was forced
to fight a war that it was unprepared for. It had neither enough ships, storage
facilities ... nor petroleum. But with a lot of hard work, hasty improvisation,
sound leadership, and some honest good luck, it managed (with great difficulty
at times) to supply its fighting forces with enough fuel for combat operations.
Although the supply system was strained to the breaking point, it never
collapsed.'*

The fuel state in the first half of 1942 was straining the logistics support
system to the breaking point. As previously mentioned, shortly after Pearl
Harbor, the Pacific Fleet had, for all purposes, expended almost all the
fuel stored aboard its oilers. With the Pacific Fleet’s oilers supplying fuel
to ships in the Hawaiian area, it meant new supplies were not being brought
in from the mainland. Fuel and tankers became so scarce in the spring of
1942 that oil was scavenged from the unsalvageable battleships still
resting on the bottom of Battleship Row.!'*!

The fuel and tanker shortage became an operational factor almost
immediately in the Pacific. The Neches was part of Task Force 14 sent to
relieve Wake Island in December 1941. Neches’ slow speed (task forces
could proceed only as fast as the accompanying oiler), along with some
bad weather, meant the Wake Island relief force was not in position to
attack Japanese forces prior to the island’s being overrun.'*> A later,
planned airstrike by the Lexington task force against Wake in January
1942 had to be canceled when the Japanese submarine /-72 sank that same
oiler, Neches.'** Pacific Fleet raids on Japanese-occupied islands in
January and February 1942 would have been impossible without support
from Navy oilers. In a precursor of events, one carrier raiding force that
had sortied against Rabaul was forced to retire after the Japanese had
discovered it, and much fuel was used up during high-speed maneuvering
while fending off Japanese air attacks. The Doolittle raid on Tokyo, which
was to have immense strategic implications for the Pacific war, also would
not have been possible without tanker support.'#

The absence of tankers also was becoming a real concern for operations
in the South Pacific in early 1942. Although it was merely a question of
time before larger IJN forces overwhelmed US and Allied naval vessels
during this period of the Southern Operation, the situation was aggravated



by the loss of all available ABCD oil sources in that region by mid-February QOil Logistics in the
1942. The loss of the fleet oiler USS Pecos to Japanese action exacerbated Pacific War
the situation further.'*

The lack of fleet oilers also was a secondary factor from the Pacific Fleet’s
turning from a battleship-centric navy to one formed around aircraft carrier
task forces. Even after Pearl Harbor, the Navy still had a sizable battleship
force. Seven battleships were available at west coast ports in late March
1942. However, since the Navy tanker shortage was so acute, there were
none available for duty with this force.'* This force sortied on 14 April
1942 to help stem the Japanese advance in the South Pacific. The battleships
were loaded down with so much fuel, food, and ammunition that armored
belts and decks were below the waterline. If these ships had sailed into
harm’s way, they would not have lasted long. Fortunately, the Coral Sea
action was decided before they could participate, and the force was ordered
back to the west coast.'*

The oilers that could not be spared for the battleships were supporting
carrier forces engaged in the Coral Sea. Again, fleet oilers were
indispensable to operations. Coral Sea fueling operations were aided by
the oilers Tippecanoe and Neosho (Figure 3).

The fleet oiler Neosho supported Task Force 17, led by Rear Admiral
J. Jack Fletcher aboard the carrier Yorktown. This was the same Neosho
that was so pointedly ignored by the Japanese during the Pearl Harbor

raid. Although sunk by Japanese aircraft on 7 May 1942, the Neosho had Following the miraculous

already played its critical role in dispensing fuel oil to Task Force 14. Had success at Midway, the
Fletcher needed more fuel, the situation might have gotten a little sticky.'* Pacific Fleet was finally able
Ironically, the Japanese ran into their first fuel problem. A lack of tanker to go on the o ffen sive in
support for their task force, as well as a lack of fuel for its aircraft, caused August 1942 with Operation

the Japanese Navy to halt its task force short of its goal, Port Moresby.'¥

Following the miraculous success at Midway, the Pacific Fleet was
finally able to go on the offensive in August 1942 with Operation
Watchtower, the invasion of Guadalcanal in the Solomon Islands.
Inadequate fuel logistics were still a major concern.’' Fuel and support
depots had been set up in Tonga and New Caledonia to support the
operation, but they were 1,300 and 500 miles away, respectively, from the
action on Guadalcanal.'>

Preliminary plans to supply oil for this operation were made based on
the past experience of normal operations. The officer in charge of the
operation, Admiral Robert L. Ghormely, tried to factor in problems that
might arise, such as unforeseen losses or changes in operations. However,
his logistics staff was small and had no experience. So a supply of fuel
thought to be a comfortable margin for the Guadalcanal operation turned
out to be an inadequate amount.'*

With such a tenuous logistics situation, Operation Watchtower became
known derisively as Operation Shoestring by the Marines who were
surviving on captured enemy rations. Inadequate fuel supplies meant the
aircraft carriers covering the Marine landing forces could not stay in place
and, after 2 days, withdrew 500 miles to the south to refuel. Operations

Watchtower.
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Figure 3. Neosho Refueling the Yorktown, Probably on 1 May 1942. Neosho
and its escort, the destroyer Sims, were sunk by Japanese aircraft on 7 May
1942 after being misidentified as an aircraft carrier and a cruiser. However,
by then, the Neosho had dispensed enough fuel to Task Force 17 for it to
complete its mission of stopping the Port Moresby invasion force. Note
the use of the Yorktown aircraft crane to support the refueling hose.®

were touch-and-go on Guadalcanal for the next month. The US position
could have been put in jeopardy by a concerted attack on fuel supplies,
but this never occurred.’™ In September, Ghormely finally started to get
a handle on his logistics requirements, with detailed fuel requests being
forwarded up the chain. His actions alleviated much of the fuel problem
for the rest of the South Pacific Operation.'>

With the increase of fuel supplies and the inability of the Japanese to
dislodge the Marine defenders on Guadalcanal, the tide had truly begun
to turn in the Pacific. From this point on, the Pacific Fleet’s fuel situation
grew stronger, while the Japanese position grew weaker. The Japanese
had lost their opportunity to strike at the key vulnerability of the United
States in the Pacific—fuel logistics.

Conclusions

God was on the side of the nation that had the oil.

—Professor Wakimura
Tokyo Imperial University in Postwar Interrogation's®

The IJN’s devotion to an outdated operational strategy, rather than
focusing on what effects needed to ensure their national strategy was met,
proved to be their downfall. The Japanese knew that if they did not find



a secure and stable source of oil they eventually would have had to comply Oil Logistics in the
with US prewar demands. Once it was realized that diplomatic measures Pacific War
would be ineffective, the Japanese plan was to seize and secure as much
oil and other resources as possible. The raid at Pear]l Harbor was but a
branch to achieve that overall goal.

As effective as Japanese intelligence and initial military actions were,
they never were focused on the destruction of the key target that might
have let them achieve their goal of keeping the Navy out of the Pacific.
The Japanese strategic disregard of the fragile US oil infrastructure in the
Pacific was an incredible oversight on their part. The Japanese should have
attacked the US oil supply at Pearl Harbor and followed up that raid with
attacks on US oilers and tankers in the Pacific. Japanese attacks, in
conjunction with German strikes, on the oil supply and infrastructure
would have bought the Japanese much valuable time—time that could
have been used consolidating gains in its newly won territories, time that
might have allowed Japan to build up such a defensive perimeter that the
cost of an Allied victory might have been too high.

The Japanese were not the first to ignore the importance and
vulnerability of logistics. As long ago as 1187, history shows that logistics
played a key part in the Muslim’s victory over the Crusaders at the Battle
of Hittin. The Muslim commander Saladin captured the only water source
on the battlefield and denied its use to the Crusaders. The loss of water
severely demoralized and debilitated the Crusaders, contributing to their
defeat and eventual expulsion from the Holy Land.'¥

The vulnerability and importance of logistics remains evident today.
The terrorist bombing of the destroyer USS Cole occurred while it was in
port, fueling, at Aden, Yemen, on 12 October 2000. Had it not required
fueling, the USS Cole would not have put in at Aden, 17 sailors would not
have been killed, and the Navy would no temporarily have lost a valuable
maritime asset.'® There is an old saying, “Amateurs talk strategy, and
professionals talk logistics.” Commanders and their staffs must remember
the importance of logistics to achieving the overall goal, for friendly forces
as well as the enemy.

The vulnerability and
importance of logistics
remains evident today.
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Lieutenant General Lewis H. Brereton

rereton was born in Pittsburgh,
B Pennsylvania, in 1890. He
attended St John’s College,
Annapolis, Maryland, and graduated
from the US Naval Academy in 1911.

He resigned as an ensign and was
appointed a second lieutenant in the
Coast Artillery Corps of the Regular
Army on 17 August 1911. He was
detailed to the Aviation Section, Signal
Corps, and received flying training at
the Signal Corps Aviation School,
qualifying as a military aviator on
27 March 1913.

During the Great War, he commanded the 12" Aero Squadron, one of
the first American flying units on the front. He carried out extensive
operations in both the Toul and Luneville sectors, took part in the attack
at Vaux in July 1918, and became chief of aviation, First Army Corps. He
took command of the Corps Observation Wing immediately preceding
the St Mihiel operations and became operations officer on the staff of the
chief of Air Service of the American Expeditionary Forces. He continued
in this capacity until the cessation of hostilities, when he was appointed
chief of staff, Headquarters Air Service of the Third Army.

He rose steadily through the ranks in the years between World War I
and World War II. When the war broke out in December 1941, he was
commander of the Far East Air Forces, based in the Philippines. What had
been described as a breakdown in communications with MacArthur’s
Headquarters enabled the enemy to catch Brereton’s Luzon-based B-17s
on the ground, and the bulk of his force was destroyed. When that command
collapsed a few months later, he was sent to India to command the Tenth
Air Force.

Achieving the rank of lieutenant general in April 1944, he commanded
the Ninth when it raided Ploesti, Romania, and remained with it until he
took over the 1st Allied Airborne Army. He served in the European theater
until the capitulation of Germany. Throughout the war, he was a key figure
in several important events, including the fall of Burma, the British success
at El Alamein, D-day, and a bridge too far at Arnheim.

After the war, he was a senior military advisor to the Atomic Energy
Commission until his retirement in September 1948. Brereton died 1 August
1967.
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Introduction

World War Il was the greatest conflagration
this planet has ever known. It started as a
few hegemonic nations annexing
territory for economic reasons, then
became an ideological battle between right
and wrong, and finally ended in a battle of
survival for Germany. Facing the Allies’
unconditional surrender demands, the
Germans combined fervent ideology, a
powerful industrial base, and cutting-edge
technology to produce weapons to stave off
the Allied tide. The effort was mostly
concentrated in developing air weapons,

where Germany tried, and ultimately failed,
to meet the dual and competing needs of
strike and air defense. Germany
developed several wonder weapons to
overcome Allied quantitative superiority.
Some of these weapons were obviously
flights of fancy, while others served as the
basis for many US and Soviet weapon
systems in the Cold War. German wonder
weapons were a cut above anything the
Allies had, yet they were not able to
change the tide of war because there were
not enough of them on operational status.
This fact generates two questions. First,
why couldn’t the Germans produce and

GERMAN WON




deploy their advanced technology in any
effective numbers? Second, if German
wonder weapons had reached the front in
quantity, would they have made a
difference in the war’s outcome?

The Wonder Weapons

Germany produced a large number of
high-technology weapons during
World War Il. However, unlike the
Allies’ atomic bomb, electronic warfare,
or Norden bombsight, the Germans were
unable to reap benefits from their
investment.

DER WEAPONS

The Messerschmitt Me 262 is, along with
the V1 and V2, the best known of
Germany’s wonder weapons. It could fly at
more than 540 miles per hour (compared to
the P-51’s 437 miles per hour); had an
operational ceiling of 37,000 feet; and
packed a punch with its four heavy, fast-
firing 30-millimeter MK 108 cannons
concentrated in the nose.! It was so far
advanced beyond other fighters that
General Adolf Galland, commander of
Luftwaffe fighters, declared on his first flight,
“It felt as if an angel was pushing.” The
technology behind this superb aircraft was
the turbojet engine, which produced

Major Todd J. Schollars, USAF
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more power than piston engines and created less drag than a propeller.
The amazing performance of the turbojets shocked Allied aircrews when
they first saw the Me 262. It could easily outrun escort fighters, allowing
Luftwaffe pilots to dictate the terms of combat. This was especially important
for overcoming the Allies’ quantitative advantage. Once they were in close,
they could deliver devastating fire from their cannon and rocket armament;
only a few hits could bring down a heavy bomber.? The Me 262 clearly made
Allied air leaders nervous because it represented the potential for Germany
to regain air superiority. However, the aircraft was not without problems.
The turbojets of the 1940s were still in their infant stage and required
delicate care from pilots and maintenance personnel alike. Any sudden
throttle movements could cause an engine flameout, resulting in
deceleration and a lengthy engine restart—not ideal when a pilot was in
combat. The high speeds made formation flying difficult, complicating
the concentrated attacks essential to breaking up bomber formations.*
Both these limitations required highly experienced pilots, something
Germany would find in short supply late in the war. Additionally,
maintaining the Junkers Jumo 004 engine was time-consuming and
needed considerable skill, also in short supply. Each engine had a life of
about 15 to 25 hours before needing replacement,’ creating both
maintenance and logistics supply headaches. Rarely did an Me 262
geschwader (wing with 60 to 90 aircraft) have more than 16 serviceable
aircraft for a mission.® Even with these problems, the Me 262 was still a
potential war winner, if not for production and operational obstacles.
Germany was an early pioneer of air-to-air and air-to-ground rockets
and missiles. One of the simplest, yet most effective, was the R4M
unguided rocket. The Me 262 could carry 24 of these small, simple, easy-
to-produce weapons. Their size belied their strength: fired from outside
the range of American .50 caliber defensive guns, one R4M had
“indescribable efficiency—firing a salvo would hit several bombers—one
rocket would kill them.”” The attacks had the added benefit of breaking
up bomber formations, making them more vulnerable to other Luftwaffe
fighters. R4Ms also had the same ballistic characteristics as the MK 108
cannon, meaning the Me 262 could use the same sight for both weapons.?
A more advanced weapon was the X-4, a fin-stabilized, liquid propellant,
air-to-air missile, having a speed of 600 miles per hour and a range of 3.7
miles. After firing it from an Me 262 or Focke-Wulf Fw 190, the pilot
would guide it to the bomber target via a wire connecting the missile and
launching aircraft. Then the missile would detonate on impact or with an
acoustic fuze.’ The guidance system had the major disadvantage that the
pilot could not maneuver his airplane while guiding the X-4, a serious
problem considering Allied escort fighters. Germany was developing an
acoustically guided version, using a type of sonar to reach the target and
explode, but the war ended before it was ready. Had the Germans deployed
the R4M or X-4 in significant numbers, it could have dented the Allied
bomber offensive. Moreover, since the Luftwaffe was primarily a striking
force, German scientists did not confine themselves to air-to-air missiles.



Germany developed two air-to-ground guided weapons during World
War II, both used primarily to stem the tide of Allied shipping crossing
the Atlantic Ocean. The first was the Henschel Hs 293—a 1,100-pound
bomb with 10-foot wings, a tail, and a liquid rocket engine. The launching
aircraft would fire the Hs 293 from outside the target ship’s antiaircraft
range (possible with the bomb’s rocket), then remote control it via radio
during its terminal glide to impact. The Hs 293 only impacted at 450 miles
per hour, so it had less penetrating power than conventional bombs and
was effective only against merchant ships.'® The Germans overcame the
penetration problem with the Fritz X guided bomb. This weapon did not
have any propulsion. Rather, the aircraft dropped it as a normal bomb,
then the bombardier guided its steep descent by radio remote control.!!
Both the Fritz X and Hs 293 had spectacular success, but Allied defenses
overcame these weapons because of limitations cited later. Interestingly,
the primary carrier of both weapons was the Heinkel He 177, a bomber
whose serviceability greatly limited the bombs’ employment, indicating
Germany’s integration problems.

The Germans also used rockets to propel their fighters. Two specific
rocket fighters stand out as examples of what Germany was first able to
design, then what shortages drove them to implement. First, the Me 163
was a high-performance interceptor. It relied on its flying wing design and
single Walter R II-203 rocket engine to produce astonishing performance.
It could reach more than 620 miles per hour and climb to 20,000 feet in a
little more than 2 minutes. Allied fighters could not touch it, and it
presented bomber gunners with a near impossible leading aim calculation.
Like the Me 262, however, its propulsion system was not perfect. The fuels
were hard to manufacture, extremely corrosive, and would explode if not
properly mixed."? Further, two of the fuel tanks were beside the cockpit;
any vapor or liquid leaks were life-threatening to the single pilot. The
rocket burned more than 18 pounds of fuel per second, giving it not
much more than 100 seconds of total burn time before the Me 163
became a vulnerable glider. Therefore, while it was a good basic
design, lack of further development made the Me 163 operationally
ineffective.

The second German rocket fighter was driven purely by economic and
pilot shortages. The Bachem Ba 349 Natter launched vertically, climbed
at more than 15,000 feet per minute, then flew at 600 miles per hour into
the Allied formations, where it released its noseful of unguided rockets.
Once its fuel was spent, the Natter glided back to base where the pilot
ejected himself and the rocket engine—both then parachuted to earth.'
The reason for this event was threefold. First, the aircraft structure was
cheap and made of noncritical materials, so it could be disposed of.
Second, the rocket was difficult to manufacture, so it needed to be saved.
German engineers also knew that the shock of landing was likely to
detonate any residual fuel, with dire results for the engine and pilot.
Finally, the Natter was designed for inexperienced aviators. Since the
vertical takeoff required no skills and landings were not attempted, pilot
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training could concentrate on intercepting the enemy.' This was clearly
an extreme circumstance brought on by Germany’s desperate situation
late in the war.

The final wonder weapons of note were the V1 and V2 rockets, likely
the best known of any German weapons. The V1 or Vergeltungswaffe
(vengeance weapon) 1 was the world’s first cruise missile. It employed a
novel pulse jet engine (which made a distinctive sound, hence the name
buzz bomb) and short wings to carry its 1,874-pound warhead to targets
up to 150 miles."” While the overall idea was advanced, the V1 was actually
unguided and flew a straight course until its primitive range-setting device
locked the controls and crashed the missile into whatever was below,
detonating the V1’s warhead. This obviously was not a precision-strike
weapon, but it did kill 6,184 people in and around London. This is still a
record number of cruise missile deaths, impressive considering the number
the United States has launched in the last 13 years.'® The V2 was a prewar
project designed to attack targets beyond the range of artillery. It was an
unguided ballistic missile and the forerunner of today’s intercontinental
ballistic missiles and tactical ballistic missiles (the Scud is a direct
descendent). The 28,500-pound missile lifted its 2,200-pound warhead'’
in a ballistic trajectory, then plummeted to earth at more than 2,200 miles
per hour.'® V2s were unstoppable after launch; the only way to halt them
was bombing the factories or launch sites. V2s inflicted 2,754 deaths in
London, Amsterdam, and Antwerp, a record that stood until the immense
Scud exchanges of the Iran-Iraq wars.'” The V1 and V2 were the only mass-
produced and employed wonder weapons. As we will see later, there were
several reasons why they were not able to produce the effects Germany
needed to turn the tide of war.

It is evident the Germans developed air weapons without equal.
However, their failure to mass-produce and deploy these weapons is a
monument to what could have been. It is important to remember that while
the air effort received the most attention, the Germans also developed land
and submarine wonder weapons, all theoretically capable of providing
the push Germany needed to overcome the Allies.

Production Problems: Why Germany Could Not
Deploy the Wonder Weapons

Germany arose from the ashes of Versailles to become a huge economic
power. Its industry, technology, and mass-production capacity led Europe
and most of the world in the 1930s. So why could Germany not produce
its wonder weapons in significant numbers? The problem was not
capability. Rather, it was the restrictions and obstacles Germany placed
on its industry that affected the production time line of extremely sensitive
weapons. Four reasons behind Germany’s lack of production are discussed
here: political and military interference; the difficulty of mass producing
advanced weapons; a lack of strategic vision; and finally, damage and
dispersion resulting from the Allies’ Combined Bomber Offensive. Any
one of the reasons was enough to hamper generating high-technology
arms; all four in concert were absolutely crippling.



Political interference was a great obstacle to producing weapon systems German Wonder Weapons:

and was particularly fatal to advanced systems that required long Degraded Production and
development times. The political obstruction started early and at the top Effecti
of the Nazi hierarchy. On 11 February 1940, Hitler canceled all ectiveness

development work that could not get aircraft to the front within 1 year.?
Work stopped on a half dozen major projects, from jets to long-range
bombers, all of which would have made the Luftwaffe more capable of
fighting a lengthy war. When Germany became desperate for advanced
weapons, its hurried response would produce aircraft that had not benefited
from full development processes. So confident in early victory were
Germany’s leaders that they cut the legs out from under the Luftwaffe
before the major war really started, denying it any chance of victory in a
drawn-out conflict.

High-level conflicts marked the Nazi regime, as Hitler dueled with his
advisors for control of the German military’s strategic direction. Hitler cut
through many of these disagreements by removing dissenters and
consolidating power to himself. For example, he already had taken
command of military operations when he took control of critical
production programs. Although Hitler had a weak technical knowledge
of aviation,?! he realized the importance of jet engines and personally
controlled jet engine allocation after June 1944.% His tight control took
allocation away from production experts. The result was haphazard Although Hitler had a weak
distribution to manufacturers and operational units, with a corresponding
drop in production and aircraft in-service rates. Compounding Hitler’s
central control was his top officials’ fear of or refusal to confront him on

technical knowledge of
aviation, he realized the

decisions they knew were wrong. At best, dissenters received Hitler’s importance of jet engines
extreme verbal abuse and, at worst, removal from office. By 1943, Hitler and personally controlled jet
distrgsted the Luftwaffe, and there were many cases of Hermann Goer.ing’ S engine allocation after June
passively watching Hitler sow the seeds of his air force’s destruction.? 1944

Even the outspoken Erhard Milch, chief of Luftwaffe production, took
orders without objection. When Hitler uncanceled the Me 209 program
in August 1943, Milch said, “But I have my orders. I am a soldier and must
obey them.”* He knew the restart would split Messerschmitt’s production
between an obsolescent fighter that would never see operational service
(the 209) and a potential war winner (the 262). The best and most damaging
example of this phenomenon is seen in the saga to produce the Me 262.

The Me 262 jet started development as a fighter and had capabilities
far beyond contemporary piston engine aircraft. It was the top priority for
production after Galland’s first flight and subsequent endorsement. Milch
canceled the Me-209 program to devote full attention to the new jet.
However, Hitler interfered and restarted Me-209 production, largely out
of fear of another failed advanced aircraft (such as the He 177) and its
associated risk. There already were several problems with getting the Me
262 into production. Milch knew Hitler’s decision to continue the Me
209 would take up space on Messerschmitt’s assembly lines and delay
operational employment of the Me 262 but went along, happy the Me
262 was still a fighter.” Unfortunately, Hitler’s interference in the program
had only started.
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Hitler observed Me-262 demonstrations in December 1943 with several
staff members, including Goering, Milch, and Galland. After seeing the
Me 262, Hitler remarked, I see the Blitz bomber at last! Of course, none
of you thought of that!” Galland, referring to the plane’s obvious fighter
characteristics, remarked in his autobiography, “Of course, none of us
had.””* Milch actually went behind Hitler’s back and continued developing
the Me 262 as a fighter. When Hitler found out and confronted him at a
meeting on 24 May 1944, Milch responded that the plane required
extensive modifications and delays to become a bomber. Hitler exploded.
“You don’t need any guns. The plane is so fast it doesn’t need any
armorplate either. You can take it all out!” He then turned to the
Luftwaffe’s director of research, who responded that Messerschmitt could
make the modifications without difficulty (actually, removing the guns and
armor to make way for bombs would have changed the center of gravity
so much Messerschmitt would have had to move the wings). Goering and
Galland were so browbeaten, they remained silent, but Milch finally had
enough, saying, “Even an infant could see it was a fighter.”?” Hitler fired
him 2 weeks later. Thus, Hitler’s meddling and his highest advisors’
ineffectiveness at objecting caused significant delays in a potential war-
winning aircraft and led to the dismissal of his best aircraft production
coordinator. The Me 262 eventually would become a fighter but too late
to be produced in numbers sufficient to wrest air superiority from the Allies.
There were other systemic problems with producing the jet fighter, but
Hitler’s interference made it impossible for Messerschmitt to stick with a
firm production schedule. This was only one of several obstacles that kept
the wonder weapons out of the air.

High-level interference and bickering were not the only impediments
to production. The Luftwaffe’s officers contributed as well. Galland
remembers rival fanatical groups within the officer corps, some more
dedicated to Nazi idealism than actually producing an effective air force.
This led to a crisis of trust and leadership, two elements on which depends
the fighting strength of any unit.?® Its result was no single voice speaking
for the operational and strategic needs of the Luftwaffe; it also made it
difficult for the Luftwaffe to present a united front to deflect high-level
interference in weapons programs. Furthermore, we often remember the
Luftwaffe as an honorable band of eagles. However, several pilots
accepted checks from aircraft companies to endorse their products—planes
that were often inferior.?” This, combined with Goering’s financial interest
in several aviation factories, meant Germany based production choices on
personal profit, rather than capabilities. Making inferior planes not only
put the Luftwaffe further behind but also took assembly line space away
from advanced projects. Military interference also played on a grander
scale before the war even started by creating a war industry that could not
meet the demands of mass production.

Germany’s advanced technology production problems lay both in the
character of the industry and pervasive military interference from project
inception through delivery. First, German industry was craftsman-based



to deliver very complicated weapons.* This was ideal for creating wonder German Wonder Weapons:
weapons but made it nearly impossible to mass-produce them. Second, the Degraded Production and
armaments industry spread its capacity over several different specialized Effectiveness
designs. Instead of a core of proven aircraft, German industry had 425
types,’! once again hindering mass production and limiting the number of
advanced aircraft produced. The reason behind this structure was military
fastidiousness—the Wehrmacht liked working with specialized craftsmen
because they could respond to the field’s demands for weapon changes.*
These changes did make the weapons more effective, but the constantly
changing specifications made mass production impossible. No engineers
or industrialists were consulted before making changes,*® creating
inefficiencies that further limited production. Finally, the Luftwaffe’s first
transformation came during the 1930s, when it could upgrade its equipment
in peacetime. Conversely, the Allies had to transform early in the war; then
stuck with late 1930’s technology pushed to its limits, a huge production
capacity overcame any qualitative shortfalls. However, Germany tried to
transform to wonder weapons late in the war. Transitioning to a superior
model in war actually can cause substandard combat readiness and
degraded logistics as operators and maintainers learn to deal with new
technology.** The result was German industry produced too little, too late, The lack of vision began at
and actually decreased the Luftwaffe’s capability.
Political obstacles, military interference, and an industry ill-equipped
to make advanced weapons combined to hinder the wonder weapons’

the highest levels and set a
tone of short-range thinking

deployment. The cause of these problems was a complete lack of strategic that permeated the
vision, which prevented effective campaign planning and long-term Luftwaffe, ultimately
weapons production. The lack of vision began at the highest levels and set crippling its ability to
a tone of short-range thinking that permeated the Luftwaffe, ultimately prosecute any kind of

crippling its ability to prosecute any kind of strategic warfare. Goering was
an extremely able fighter pilot. During World War I, he took command of
Manfred von Richthofen’s Jasta when the Red Baron died in action.
However, Goering never gained the technical and logistical perspective
needed to command an entire air force.*® Before the war, he abandoned
the 10-year prewar plan for a well-staffed and exercised strategic air force
in order to attain short-term goals quickly.*® The discarded plan included
high-tech weapons, long-range strike aircraft, and the ability to put the
German economy on a war basis before hostilities began. Even in early
1941, Goering could have pursued an aggressive program to increase
German production but failed to do so. Luftwaffe military leaders also were
more interested in active operations than preparing for the long term,
because they desired tactical superiority at the expense of strategic
readiness. This resulted from the massive catchup game Luftwaffe
personnel played between the wars and made the officers technocrats and
operations experts with limited vision. They could not relate airpower to
national strategy, and the resulting defects were fatal.’” When losses
outstripped production in 1942, the Luftwaffe finally demanded
construction increases. By the time the numbers caught up, there were not
enough aircrews to fly them.* The only vision Germany had was a fanatical

strategic warfare.
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desire for a technological breakthrough to turn the tide of war,* relying
on a belief in German superiority rather than reasoned strategic planning.
Their fanatical desires not only diverted resources from realistic weapons
programs but also gave the Allies targets for the Combined Bomber
Offensive—the final impediment to German wonder weapons production.

Any discussion of German weapons manufacturing difficulties is
incomplete without considering the Allied bombing campaign. Basically,
the Combined Bomber Offensive made an already bad situation untenable
for manufacturing wonder weapons. The reader must understand the
Combined Bomber Offensive did not stop aircraft production—in fact,
more aircraft rolled off the lines in 1944 (39,807) than in any previous
year (15,904 in 1942, 24,807 in 1943).*° However, it caused many
operational problems for the Luftwaffe, as we will see in the next section.
The Combined Bomber Offensive did cause two major problems with
production, negating the impact of increased numbers. First, the bombing
forced German industry to disperse, a measure contradictory to mass
production.*! Unlike America’s huge aircraft plants like Willow Run,
Germany had small factories in many places. While this made Allied
targeting more difficult, it also hindered component integration. Different
manufacturers also used different tolerances, meaning parts often did not
fit together when assembled in the field.* Second, as soon as the Allies
saw German wonder weapons in action, they were quick to find and strike
the factories. After seeing Me 262s successfully attack a US bomber
formation at 100 to 1 odds, General James H. Doolittle told Air Marshal
Arthur Tedder, “Something must be done, and done quickly.”* The result
was dedicated, systematic attacks on wonder weapon facilities. It is very
difficult to mass-produce sensitive, technically advanced weapons with
dispersed industry subject to intense bombing. Increased Allied pressure
also caused heavy operational losses with which replacements could not
keep pace. This attrition was the final explanation for why the Germans
could not produce their wonder weapons in significant quantities and turn
the war in their favor.

Operational Difficulties: Would the Wonder
Weapons Have Made a Difference?

This article has shown the obstacles Germany faced that made wonder
weapon mass production and deployment nearly impossible. Even so, it
did get limited numbers of its advanced hardware into service. This section
will examine whether or not additional weapons would have attained
Germany’s goals. We must consider both the equipment and other factors
such as available crews, training, and the operational constraints imposed
by the Luftwaffe’s ineptitude and the Allies’ air superiority actions.
The first questions we must ask are, were the wonder weapons really
that advanced, and if so, were they practical? In many individual cases
they were advanced beyond the Allies’ equipment, but they were
incomplete packages lacking systems integration to other technology.



For example, the Me 262 had the devastating 30-millimeter cannon. German Wonder Weapons:
However, it never reached its full potential because the world’s best optics Degraded Production and
industry could not design a good gyro gunsight that would fit in the jet.* Effectiveness
A few experienced pilots learned to overcome the deficiency, but increasing

numbers of rookies could not, leading to poor combat performance of an

otherwise devastating weapon system. Further, the advanced Me 163

quickly ran short of fuel, then glided back to base. Similarly, the Me 262

flew slowly in the landing pattern, and its sensitive jets precluded any

sudden power increases. US fighter pilots knew this and, thus, overcame

the rocket and jet menace by orbiting their airfields, waiting to bounce

the vulnerable fighters returning to base. This, in turn, forced the Germans

to use Fw 190Ds for combat air patrols over their fields,* further

exacerbating the fuel shortage. The air-to-ground weapons likewise had

their faults. After releasing the Fritz X or Hs 293, the bomber had to fly a

predictable course at only 165 miles per hour until bomb impact,*® making

the lightly armed bombers easy prey for naval fighters. Therefore, while

the German wonder weapons were sophisticated, the failure to integrate

them into total weapon systems presented vulnerabilities easy for the Allies

to exploit.

The advanced technology also presented maintenance headaches for
Luftwaffe ground crews. The previous section showed how production
problems led to limited spares fabrication and parts incompatibility.

Additionally, the emphasis on producing great numbers of new aircraft

meant manufacturers were unwilling to waste production line space on

spare parts, including jet engines.*” The result was lower in-service rates Resource shortages forced
for aircraft, because without spare parts, damaged aircraft were not Germany to use lower
repaired. Instead, ground crews cannibalized what they needed to keep technology to gain increased
other planes in service.*® Cannibalism invariably led to fewer and fewer
operational aircraft. The following story shows the effect of these
maintenance troubles. Galland visited JG-7 (Kommando Nowotny) to see
the Me 262 in action. The wing’s leader, 250-kill ace Major Walter
Nowotny, wanted a maximum effort to show why the Luftwaffe needed
more Me 262s. This maximum effort consisted of 4 planes out of a unit of
80 aircraft; 2 of the 4 subsequently broke before takeoff. US pilots, having
overwhelming numbers, then shot down one of the two remaining aircraft
when Nowotny’s engines malfunctioned during the dogfight.* Germany
thus had lost one of its best fighter leaders, who was flying the best aircraft
of his career but was let down by a system that could not integrate and
maintain it.

Resource shortages forced Germany to use lower technology to gain
increased performance. Fuel scarcity led Messerschmitt to experiment with
simple steam turbine engines that used 65 percent coal and 35 percent
petrol to deliver 6,000 horsepower.® They used the Me 264 long-range
bomber as a test bed but were not able to produce and integrate the efficient
engines before the war ended. Junkers also developed the long-range Ju
390 and worked on a refueling version to take Ju 290 bombers across the
Atlantic. Even if the rumored Ju 390 flight to within 12 miles of New York

performance.
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is true,! this wonder weapon still could not hit America where it hurt—
the industrial areas of the upper midwest. The same would hold true had
the airplane used the coal and petrol engines. Similarly, the He 162 jet
fighter was another step back: its wooden construction used noncritical
materials and unskilled labor.>> Hitler Youth were the intended pilots,
problematic considering the plane’s tricky handling. Hitler considered the
aircraft and pilots expendable to stop the Combined Bomber Offensive.
Fortunately for the young crews, they never flew in combat. While these
wonder weapons allowed Germany to concentrate more material and fuel
on other projects, they contributed no real capabilities to the Luftwaffe.

The most salient reason the wonder weapons would not have given
Germany any advantage was the decreasing skill and experience of
Luftwaffe pilots by the time the advanced systems arrived. There were two
main reasons for waning crew proficiency. First, many of the best pilots
had been killed in action or rendered unfit for duty. Operational losses
meant there were few experten left in service. In fall 1944 alone, the
Luftwaffe lost 12 pilots with 1,146 kills among them.> This not only
decreased Germany’s combat capability but also meant there were few old
hands left to pass on hard-won knowledge to the new pilots. Most had been
flying since 1939-1940 (some even had Spanish Civil War experience),
giving them unmatched combat experience. However, the lengthy combat
time placed a tremendous physical and psychological stress on them.
Indeed, Galland noticed the lack of fighting spirit, even in 1943, when he
saw several fighters fire on bombers from too far away to be effective, then
leave for home.> However, there were some pilots ready to fight, and the
limited wonder weapons gave them the spirit to return to duty. When
assembling his Me 262 wing, Jagdverband 44, Galland rounded up the
most raffish, battle-hardened veterans, several from the pilots rest home.
“Many reported without consent or transfer orders. Most had been in action
since the first day of the war, and all had been wounded. The Knights
Cross, so to speak, was the badge of our unit. Now after a long period of
technical and numerical inferiority, they wanted once more to experience
the feeling of air superiority. For this, they were ready once more to chance
sacrificing their lives.”> Unfortunately for them, there were far too few
pilots and even fewer superior weapons, those being not advanced enough
to matter. Germany had again failed those who served her so well.

The second reason for the decreasing pilot skill was the poor state of
the replacement program. Starting early in the war, the Luftwaffe’s faith
in early victory kept it from increasing the front-line force, so there was
no pressure to raise training output.®® When heavy losses set in, there was
no reserve from which the Luftwaffe could draw. Later, when it realized it
needed replacements quickly, the Luftwaffe lowered training time to only
112 hours, with 84 percent of the time spent in basic aircraft instead of
high-performance combat types.”’ This was half the time Allied pilots
received. The air force also converted bomber crews to fighters, but the
20 hours’ training they received was not enough to prepare them for the
rigors of outnumbered fighter combat. Hitler even ordered all fighter



groups on the Eastern Front to send two of their best pilots to the Reich’s German Wonder Weapons:
defense forces,*® making the German lack of air superiority in Russia even Degraded Production and
worse. Finally, the Combined Bomber Offensive created a fuel shortage, Effectiveness
leading to training curtailment as early as 1942.% Lack of fuel decreased

instruction flights, further reducing new pilot skill and experience. All

the above meant pilots arriving at the front were not skilled enough to

handle basic aircraft, much less employ the highly sensitive wonder

weapons (Galland relates how even his veteran pilots had trouble lining

up for kill shots in the very fast Me 262).° This happened at the time Allied

pilots were becoming more numerous and better trained as a result of

combat veterans who were rotating home to instruct new pilots. Allied

pilots also were becoming more experienced because of lower combat

losses and were flying more aircraft of the same caliber as most German

fighters. As the Luftwaffe’s losses mounted, it closed the advanced schools,

then the basic schools, moving the pilots and aircraft to operational units.®!

Replacements stopped just when the wonder weapons were arriving in

numbers. Therefore, even with larger numbers of advanced aircraft, the

Luftwaffe did not have the crews to fly them, negating their potential effect

on the war’s outcome.

Several operational reasons kept the wonder weapons, even in greater
numbers, from changing the course of the war. Most of these explanations
arose from Allied air superiority and the Combined Bomber Offensive’s
incessant attacks on German industry and transportation. The struggle for
air superiority in 1944 made the Luftwaffe commit 82 percent of its Several operational reasons
manpower and aircraft to defending the Reich.®> While this estimate seems kept the wonder weapons,
high, it does reveal how Germany had to retain forces to protect itself. even in greater numbers,
Further, several wonder weapons, such as the Me 163, were point defense
weapons. They were effective defenders but were incapable of extending
air superiority over Allied territory or protecting the German Army from
Allied close air support and interdiction. Lack of air superiority also meant
the Luftwaffe could not conduct offensive operations. This left Germany
with no route to victory, as the Allies’ goal of unconditional surrender
meant Germany could not play a defensive waiting game. Last, defending
Germany used many weapons that would have been useful for ground
defense and offense. For example, the Luftwaffe employed 10,000 88-
millimeter guns as antiaircraft artillery; these guns were also the most
effective antitank cannons of the war. Moreover, 500,000 people manned
the air defense system, depriving Germany of needed ground troops and
factory workers.* Hence, wonder weapons in sufficient quantity would
provide adequate defense but would not have enabled Germany to go on
the offensive and push the Allies away from its borders. As it was, Allied
close air support and interdiction left Germany no avenue to overcome
the numerical superiority of US and British ground forces.

Allied interdiction and the ground offensive also kept the wonder
weapons from making a meaningful contribution. Allied armies overran
many of the Luftwaffe’s front-line airfields after the D-day invasion, forcing
the Germans farther to the rear. Their subsequent operations from

from changing the course of
the war.
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unprepared fields caused lower serviceability, so the Luftwaffe could not
meet Allied quantitative superiority with higher intensity operations.*
Relatedly, Ultra intelligence revealed German movement plans and
allowed the Allies to attack Luftwaffe ground units en route to their new
airbases.® This prevented supplies, parts, and mechanics from arriving to
service their airplanes. Finally, the Allies’ dedicated attacks on German
transportation, especially the railroads, kept new aircraft components from
reaching their assembly points (necessary because of the dispersed
factories discussed previously). They also destroyed completed aircraft
before they could reach combat units.® The wonder weapons were no
exception—the Allies knew their value and were intent on killing the
airplanes on the ground instead of facing them in the air. Consequently,
wonder weapons in greater numbers would not have had the chance to
become operational. If they had, they would be starved for gas; lacking
pilots; operating from bases with no ground support; and thus, incapable
of making a difference.

History shows that superior aircraft did reach operational units.
However, there were employment problems that would have increased had
Germany deployed more of the advanced aircraft. First, Hitler was overtly
hostile to any defensive measures. This, combined with his control of
advanced production, meant fighter and antiaircraft deployments were
piecemeal. Hitler believed a more effective defense was to meet terror with
terror, causing him to deploy his new weapons in less than optimal ways.*’
Once airborne, the defenders did have the benefit of aircraft acting as
airborne command posts to coordinate attacks.® However, it was only a
local measure and did not affect the overall defense of Germany because
it could not provide theater-wide situational awareness. Galland sums it
up best: “We not only battled against technical, tactical, and supply
difficulties, we also lacked a clear picture of the air situation, of the floods
coming from the west—absolutely necessary for the success of an
operation.”® More wonder weapons inefficiently employed would not
have improved the situation. They likely would have caused more
confusion for the limited C2 system coordinating attacks on the bomber
forces.

The final reason for the ineffectiveness of the wonder weapons comes
from their secretive development and combat employment. Except for
Goering and Milch, the Luftwaffe did not know about the Me 262’s
development until it was already in advanced testing.” There was no way
for the units to develop training or tactics for the new aircraft if the
operators did not know the planes were coming. Often a pilot’s first
experience with the aircraft would be in combat, with less than optimal
results. Additionally, when Galland set up his JV-44 jet fighter unit, it
was not subordinate to anyone—many felt it had finally shaken the
micromanagement that had ruined the program. However, Hitler would
not allow JV-44 to have contact with other units, fearing their defensive
mindset would contaminate strike units.”' This isolation was an effective
quarantine, meaning the best pilots could not share their skill and



experience with other units, especially those trying to employ complex German Wonder Weapons:
equipment with rookie crews. The new pilots then had little chance to Degraded Production and
improve except in one-sided combats with Allied fighters. Lack of tactics Effectiveness
for the advanced aircraft and the moratorium on sharing expertise would
have made more wonder weapons just as ineffective and would have given
the Allied fighter pilots easier targets.
The Luftwaffe was unable to prove what it could have done with more
wonder weapons, as production difficulties kept it from reaching the
operational numbers that could have made a difference. Incompletely
integrated technology, decreasing crew skill and experience, a deficient
training program, and Allied attacks kept the advanced aircraft in service
from effective operations. These problems would have handicapped greater
numbers as well. Galland’s comment at the war’s end concludes it well.
When his unit finally received Me 262s, he said:

But this was 1945! In the middle of our breakup, at the beginning of our
collapse! It does not bear thinking what we could’ve done with jet fighters,
30-millimeter quick-firing cannons, and 50-millimeter rockets years ago,
before our war potential had been smashed, before indescribable misery had
come over the German people through the raids.”

Fortunately for the Allies, the wonder weapons did not arrive on the
scene until it was too late to make their mark.

The V1 and V2 Case It is logical to assume the

So far, we have seen several reasons why the wonder weapons would not other wonder weapons
have made a difference, even if Germany had deployed them in significant
numbers. However, there is a case showing two wonder weapons Germany
managed to develop, produce, and use in large quantities: the V1 cruise
missile and V2 ballistic missile. This section will further prove the point
that greater numbers of advanced armaments would not have made a
difference by demonstrating how 35,000 V1s” and 10,000 V2s™ could not
change the war’s outcome. The primary reasons were the missiles’
technology, the theory behind their combat employment, and production
interference. It is logical to assume the other wonder weapons would
experience similar problems had Germany mass-produced them.

The first topic is numbers. As we saw earlier, Germany built 35,000 V1s
and fired 9,200 of them, killing 6,184 people in England.” Likewise, 1,300
V2s hit England between October 1944 and March 1945, killing more than
2,700 and wounding 19,000. V2s had some success degrading Allied
logistics with attacks on Antwerp but, on the whole, were another futile
effort to turn the war in Germany’s favor. Why couldn’t huge numbers of
these weapons make a difference, especially considering the V2 was
unstoppable?

No other countries developed cruise or ballistic missiles during World
War II. In fact, the United States and Soviet Union used both the V1 and
V2 to create their own systems after the war. However, closer examination
reveals the missiles had several of the other wonder weapons’ problems:

would experience similar
problems had Germany
mass-produced them.
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relatively low technology, little systems integration, and minimal
reliability. To start, Allied fighters could easily catch the slow (400 miles
per hour) Vs and shoot them down. If they were out of ammunition, a
few pilots dared to tip the V1s over by placing their wing under the V1’s
wing and then flicking it up, causing the missile to spin out of control.”
The British set up dedicated warning nets to detect the incoming V1s and
then sent out interceptors. Royal Air Force (RAF) action thus dispatched
4,000 of the 9,000 V1s fired.” Interestingly, the British kept all their new
Meteor jet fighters in England to deal with the missile threat.”® However,
this was not a victory for the wonder weapons, as the Meteors did not have
the range to escort bombers and were not ground attack aircraft either (the
Allies already had plenty of aircraft to cover those missions). Vulnerability
to interception was not the V1’s only problem. A greater fault afflicted it
and the V2: lack of accuracy.

It is logical to assume the other wonder weapons would experience
similar problems had Germany mass-produced them. V1s had a 12
kilometer of circular error probable (CEP), while V2s had a 6-kilometer
CEP,” meaning only half the rounds fired fell in a circle with the CEP’s
radius. The reason was neither advanced system had a guidance computer.
The V1 flew straight at a constant speed (the engine actually lost efficiency
as it burned, keeping the missile at the same speed even though it was
getting lighter as it burned fuel),* then plunged to earth after the primitive
air log propeller in its nose had counted the appropriate number of
rotations. Once the air log reached the preset number, it locked the V1°s
controls so it would dive into whatever was below.®! The Army’s V2 was
designed as long-range artillery®? and essentially lobbed its warhead
beyond gunfire’s range. Considering the problems of ballistics, high-speed
reentry, and rocket efficiency variations from poor fabrication, it was lucky
any V2s hit their targets. Even a simple guidance system would have made
the missiles more accurate and, certainly, more a threat to Allied targets.
These limitations point to the fact that the V weapons were not that
technologically advanced—an issue that reduced their effectiveness.

The V weapons caused relatively few deaths or damage, especially
compared to the Combined Bomber Offensive. Three reasons caused the
lack of destruction. First, the horrendous accuracy made pinpoint attacks
impossible. The Germans did develop a missile-mounted transmitter that
stopped signaling when the V1 hit the ground, allowing corrections for
the next shot.®® The ever-resourceful British electronic-warfare teams
countered this tactic, spoofing the signal to make the weapons miss by
even more.* Second, both missiles had very short range: the V1 required
launch sites in Holland, with the V2s not much farther back. Even that
close to England, the missiles could not reach the heavy industrial areas.
Once the Allies liberated Holland, then the rest of Western Europe, the
missiles had no way to reach their targets. The only exception was He-
111-launched Vs (the first air-launched cruise missiles), which were
impractical because of Allied air superiority.® Third, the Allies knew well
the capabilities of the V1 and V2, capabilities that would increase if



Germany could improve the missiles’ guidance. The RAF and the US Army German Wonder Weapons:
Air Forces also knew where the Germans built and launched the weapons Degraded Production and
and subjected the installations to unrelenting attack. Once again, the Effectiveness
Combined Bomber Offensive created a final obstacle for wonder weapons
and made a system that was not making a difference completely useless.
With their inherent problems, why then did Germany focus so many
resources on building and launching the V weapons? The answer lies in
the unique political and military views of the Nazi party.

The lack of accuracy did not bother the Nazis, as the weapons’ main
purpose was terror, a goal that denied the Germans any chance of
effectiveness. Hitler believed they were the decisive weapons that would
bring him ultimate victory by destroying England and the Allies’ will to
fight.® Had Hitler looked at his own people, he would have seen the
Combined Bomber Offensive’s tremendous destruction had not broken
their spirit,’” even under daily attacks that dwarfed the entire V1 and V2
campaigns. In addition, he should have learned a lesson from the Battle
of Britain, where his extreme efforts could not touch the English spirit.
While the V weapons did cause psychological strain,®® the V1 counter
campaign actually had a solidifying effect on British morale. The
population eagerly tracked the operation’s progress, hailing each
interceptor’s kill, especially the tippers.®® England had no counter for the
V2, but the people soon realized the low threat from the inaccurate missile, .The V wedapon prograns
seeing it could only strike populated areas. They had dealt with terror raids mmp .alred other adva_n ced
before, and with the war going the Allies’ way, they saw the V2s for what projects by consuming vast

they were: weapons that could terrorize but not effectively hurt the Allies. resources and manpower
Therefore, Hitler’s purpose for employing the V1 and V2 actually helped that Germany could have
the Allies’ cause. At the same time, the weapons hurt Germany’s chances used to make e ffe ctive

for developing other wonder weapons.

The V weapon programs impaired other advanced projects by
consuming vast resources and manpower that Germany could have used
to make effective armaments. When Hitler saw a V2 demonstration film
on 7 July 1943, he directed that the program receive whatever labor and
materials it needed. The program cost more than 5 billion reichsmarks and
absorbed tens of thousands of workers (many of them slaves, an additional
factor in the poor workmanship)—enough to have produced 24,000
aircraft.”® The effort compromised the rest of Germany’s war economy and
prevented programs from having real strategic worth. One such weapon
was the Hs-117 radio-controlled surface-to-air missile,” something the
Germans needed to counter the Combined Bomber Offensive. The resource
expenditure did not stop with the basic missile. Germany pursued two
extreme measures to improve the weapons. First, it developed a manned
V1 much like the Japanese Ohka kamikaze rocket plane. Unlike the
Japanese, the Germans found few volunteers to man the aircraft, even after
a test program led by famous pilot Hannah Reitsch.”” One can predict the
program would have improved accuracy but would have resulted in many
deaths from Allied interception before the missiles reached their targets.
The second scheme involved a Type XXI submarine (another wonder

armaments.
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weapon) towing a V2 that rode in an underwater launch center to its liftoff
point near the US east coast.”® Although the designers knew it would have
minimal accuracy, they justified the expenditure by saying the weapon’s
harassing effect would have strategic and political results. Germany
produced one of these weapons in the 5 months preceding the war’s end
but never used it. These problems highlight Germany’s complete lack of
strategic vision and judgment of what made a successful weapon. The
same problems would have affected the other wonder weapons had they
reached mass production and deployment.

The V weapons were the only wonder weapons that saw mass
production and employment yet had insignificant effect on the war’s
outcome. The basic problems of integration, poor accuracy, futilely
striking morale, and wrongly prioritized expenditures made these wonder
weapons, at best, useless, and, at worst, a war loser for Germany. We can
see the same problems affecting the other advanced projects as well,
showing again what little effect they would have, even in large numbers.
In the final analysis, the wonder weapons only promoted the fantasy of
the next technological breakthrough that would change the war.** This
fantasy was at the expense of practical weapons that could have given
the Luftwaffe and Germany a real chance at victory.

Relevance for Today: The US
Defense Transformation

Examining the past for historical interest is fine, but it has true value when
one applies it to similar events happening today or that could happen in
the near future. Adapting a common phrase, one can see that those who
do not learn from the past are doomed to repeat it or, at least, will miss
opportunities. World War II Germany attempted to transform its war effort
with technology but did not have the strategic vision, operational
integration, or production capacity to pull it off. One easily can draw a
parallel between Germany’s efforts and the current US transformation
employment. This section will examine the ongoing US military
transformation with respect to producing technology, integrating it with
other innovations and current weapon systems, then using it to execute
national security strategy in a challenging world. Additionally, it will
compare German efforts to do the same, showing the pitfalls on the way
toward dominance in all phases of warfare.

Producing high technology has been America’s trademark since World
War II. During the Cold War, the United States counted on quality to defeat
the Warsaw Pact’s quantity. Whereas the Germans canceled all programs
that could not be completed within 1 year, Secretary of Defense Donald
Rumsfeld wants to cancel all projects that do not take the military to the
next level.” This is a result of the US strategic orientation toward the long
term, rather than focusing on near-term issues. However, the Department
of Defense (DoD) must avoid going to the other extreme, because putting
all its hope in next-generation weapons will be to the detriment of current
and proven technology. Two reasons support this point. First, advanced



technology is very expensive, making it difficult to replace combat German Wonder Weapons:
losses.”® The Luftwaffe demonstrated this lesson, and the DoD would be Deg raded Production and
wise to learn it. Second, wars are now come as you are, leaving little time Effectiveness
to develop new weapons to meet current threats—it could be disastrous to

get caught between technological advancements. The key for producing

technology is how the United States spends money. Germany could not

control its wonder weapons’ escalating costs, and it skewed the entire war

economy. If the DoD cannot control the exponential cost growth in next-

generation weapons, it could price itself out of the defense business

altogether. The United States needs to make astute decisions regarding

successor weapon systems, in some cases making ruthless choices to ensure

it spends money in the right places to produce effective forces within a

reasonable time.”” Producing technology is important; more crucial is how

the military integrates that technology into operations.

Germany failed to integrate its world-leading technology into effective
weapon systems, leading to arms that were not as effective as they could
have been. Component shortcomings, lack of aircrews, and maintenance
problems contributed as well. The current DoD transformation has a better
focus. According to Rumsfeld, transformation is more than building high-
tech weapons. It is about finding new ways of thinking and fighting. The
goal is not to transform within 1 year or even 10 years—it is an ongoing
process.” While DoD works the process, it cannot assume new is always
better, because integration will always limit high technology® until all
weapon components are at the same development level. Additionally, a
smaller force of less sophisticated weapons leaves more money for It would be a mistake for
maintenance and upgrades.'® A good example of this is the recent DoD to neglect training,
reduction in the B-1 force, allowing the Air Force to upgrade the remaining retention, and services to
bombers to be more effective against moving and time-critical targets.
Relatedly, buying versatile weapons can bring down costs, improve
integration, and increase effectiveness. The new push for an F/A-22 (vice
an F-22) shows the Air Force is moving toward versatile platforms.'”!
Integrating the technology is vital; equally crucial is taking care of the
people who run the weapons. It would be a mistake for DoD to neglect
training, retention, and services to pay for new weapons. Germany was
unable to use its advanced aircraft for want of experienced aircrews. Current
weapons are even more advanced and require the best people to make them
effective when the military uses them.

Developing, producing, and integrating technology does no good
unless the United States uses its transformed power in an effective way.
There are four ways it can employ power to make the fullest use of the
transformation. First, the services need clear concepts of operations
(CONOPS) to guide both using the technology today and as a roadmap to
the future.!”> Without thoroughly developed CONOPS describing how to
employ new weapon systems to meet long-term goals, the DoD runs the
risk of short-term thinking. The Air Force is pursuing eight CONOPS,
covering everything from space to global strike and mobility, to realize
its vision.!” Second, the military must use a combination of old and new

pay for new weapons.
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technology to get the job done. For example, Global Positioning System-
guided munitions are superior high-accuracy weapons. However, they are
much less effective without a man in the field using simple sighting
equipment to find and pass target coordinates to orbiting aircraft. This
supports the idea of not placing all hope in fantastic equipment. Third,
while fighting the war on terror, the United States cannot become stuck
in a defensive mindset like Germany did and lose its capability to strike
its enemies. The Secretary of Defense and many other high-level
government officials have stated the best defense against terror is a good
offense,'® an appropriate attitude that the United States has so far followed.
Moreover, America should be realistic in planning to employ its power.
The DoD has finally moved away from the two major wars scenario to a
more realistic approach of fighting one major conflict while holding
ground in other contingencies.'” The DoD is doing this by replacing its
Cold War threat-based approach with a capabilities-based view. This
concept looks beyond current uncertain needs in order to maintain strategic
flexibility and resistance to asymmetric surprise.'® Thus, the capability-
based approach directs readiness for the most likely military needs instead
of preparing to counter threats that do not pose a realistic danger. Finally,
the United States is strongly advocating effects-based operations (EBO).!%
These operations concentrate on achieving effects that will force the enemy
to do our will, instead of just destroying targets that produce arbitrary
effects. This requires the military to integrate all systems to find, target,
and attack those centers of gravity that will make maintaining the status
quo impossible for our adversaries. Attacks requiring pinpoint accuracy
to eliminate collateral damage are tailormade for advanced technology,
but the United States must ensure it is hitting the right things. Germany
squandered its ballistic and cruise missiles trying to attack British morale
and ultimately did not attain its goal. The same fate awaits the United States
if it does not do its homework to find those things that truly hurt its
enemies.

Developing technology while not becoming over reliant on it,
integrating advanced weapons to get full use out of all systems, and using
the systems most effectively will allow the United States to avoid
Germany’s problems. Building a transformation to keep America ahead
lets it fight on its terms and keeps enemies off balance and struggling to
catch up. The United States must be ready for asymmetric threats and let
other countries fantasize about finding their own wonder weapons to
change their fortunes. If the DoD transforms correctly, it will not only be
ready for them but also may even deter adversaries from using counter
technologies against America.

Conclusion

We now know the dominant weapons on the battlefield are the ones that
can be mass-produced, operated by motivated fighters, kept in action with
spares and supplies, and used in concert with other weapons.'® Ignoring
the above advice in pursuit of superior weaponry courts disaster. In the



words of General George S. Patton, “How easily people can fool themselves German Wonder Weapons:
into believing wars can be won by some wonderful invention rather than Degraded Production and
by hard-fighting and superior leadership.”'” Nazi Germany possessed the Effectiveness
technical prowess and industry to produce several wonder weapons during

World War II. Its jet and rocket fighters, guided missiles, and cruise and

ballistic missiles were all ahead of their time and superior to Allied

armament. However, Germany could not transform its military into an

effective force to stem the rising Allied tide for several reasons.

Germany’s first significant problem was producing and deploying its

wonder weapons. Many times, Nazi politicians interfered in projects,
creating obstacles to efficient production. Further, the military itself played
too large a role in design and production specifications, with changing
demands making any kind of mass production nearly impossible.
Corruption also played a role in keeping incompetent designs afloat, taking
valuable production capacity away from truly useful projects. All this
boiled down to a lack of strategic vision rising from the Germans’
overconfidence in quick victory, a problem that plagued both weapons
production and military operations. Finally, the Combined Bomber
Offensive made an already horrible system untenable and was the straw
that broke Germany’s wonder weapons capacity.

Weapons are no good if a country cannot use them. Had Germany
actually mass-produced its wonder weapons, it is doubtful they would have
done any good. First, the weapons were not that advanced as systems
because of German industry’s failure to integrate them into total packages.

Second, long-term pilot losses led to decreasing crew experience. This, Germany’s focus on defense
combined with an inadequate training system, meant there were insufficient le fz itlittle ca pab ili ty to

pilots to fly the wonder weapons. The Luftwaffe compounded the problem conduct offensive operations
late in the war when it completely stripped its training units, sending all to truly hurt the Allies.

pilots and planes to fight. Third, Germany’s focus on defense left it little
capability to conduct offensive operations to truly hurt the Allies. When
it did attack with its only mass-produced wonder weapons, the V1 and V2,
it sought only terror effects. Its targeting mistake made the V missiles even
more ineffective than their inherent inaccuracy dictated. Additionally, the
missile program diverted enormous resources from other projects that could
have dented the Allies’ progress. In the end, the blade that cut through
Poland, France, and the rest of Europe could not be sharpened by the
wonder weapons and was ultimately too brittle to survive the exhausting
conflict."° Tt dulled against the Allies’ steel and concrete and was shattered
in its turn, ending any chance of German victory.

The lesson Germany failed to learn is relevant today, as the United States
moves to transform its military. We must heed the lesson that it is not
enough to produce high technology with a short-term strategy. Instead,
the United States must make careful choices on what to develop in the
budget-constrained economy and fully integrate new weapons with the
support systems and people on which they depend. Then it must effectively
and realistically employ its transformed military to keep adversaries off
balance. Producing, integrating, and employing new wonder weapons to
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strike targets for effects rather than brute destruction will bend adversaries
to US will and allow the United States to attain its national security
objectives. Germany lost the opportunity to become and remain a truly
advanced power. America is totally dominant in many factors but must
continue its ongoing transformation process to stay ahead and provide
unmatched military effectiveness.
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