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Prologue

Early Days and West Point

Military life came naturally to Donn Starry. His father had fought in the fledgling tank corps
during World War I, then served long years in the National Guard. At age four, something of
a mascot to his father’s outfit, Starry was made a brevet first lieutenant in the Kansas National
Guard by Governor Clyde Reed. He still has the “commission” to prove it. He grew up riding
horses and reading books. Year after year he accompanied his father to summer training at Fort
Riley, Kansas.

In August 1943 Starry enlisted at Fort Leavenworth, Kansas, as a private in the US Army. Before
long he was assigned to a service unit at Lafayette College preparing soldiers for admission
to West Point. The following June he was discharged for the purpose of entering the Military
Academy with the wartime class of 1947. (When the war ended that class was split, some
graduating in the originally intended three years and others, including Starry, reverting to the
traditional four-year curriculum and graduating as the Class of 1948.)

Starry was motivated to opt for the four-year curriculum in part because that would enable him to
take flight training and qualify for commissioning in the Army Air Corps. In anticipation of that
development, Starry put only Air Corps on his branch preference sheet and, when that did not
come through, found himself arbitrarily assigned to, and commissioned in, the Transportation
Corps (which was, to him, a revolting development). Fortunately that also involved a two-
year detail to Cavalry (Armor) which, after some further adventures (see below), became his
permanent branch.

During cadet days Starry dated his long-time sweetheart, Leatrice Hope Gibbs, known as Letty,
of Kansas City. In 1947, as Starry began his final year as a cadet, she moved to Highland
Falls, just outside the gates of the Military Academy, and took a job with the Army Athletic
Association and then later as a secretary at Holy Trinity Catholic Church at West Point. They
were married in Kansas City a week after graduation and so began a life together that spanned
60 years in total, 35 of them at a succession of way stations all across the Army. Four children
made their entrances during assignments at various posts—Mike, Paul, Melissa, and Melanie—
Fort Knox, Heidelberg, Fort Leavenworth, and Fort Holabird.

First Tour in Europe: 63d Tank Battalion

Following the usual schooling at Fort Riley (Ground General School) and Fort Knox (Armor
Officer Basic Course), in the summer of 1949 the Starrys arrived in Mannheim, Germany, for
assignment to the 63d Heavy Tank Battalion, 1st Infantry Division, at that time the only tank
battalion in US forces in postwar Europe. It proved to be a fortuitous assignment. The battalion
was commanded by Lieutenant Colonel Creighton Abrams, one of the best-known young armor
leaders of the day after his brilliant command of the 37th Tank Battalion, 4th Armored Division,
throughout World War II. There Lieutenant Starry worked for several company commanders,
one of them First Lieutenant George S. Patton.

As with every successful officer, Starry received a lot of help and encouragement along the way.
Unlike some, he remembered and was grateful for it. In later years he often found occasion to
recall Sergeant First Class Willard Lucas, his first platoon sergeant when Starry reported to the
3d Platoon, C Company, of the 63d Tank. Lucas had served in a tank battalion of the 5th Armored
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Division throughout the war as a tank commander, platoon sergeant, and acting platoon leader.
Lucas was old school, asking Starry such things as, “Would the lieutenant care to inspect the
platoon now?” The lieutenant would, and did, looking for things on which Sergeant Lucas had
previously coached him. Over time, as they looked at first one thing and then another, Lucas
turned Starry into a very knowledgeable young officer, at the same time demonstrating to him
the value of listening to and learning from his soldiers. Those were lessons Starry never forgot
and continued to put to good use all the way up the ladder of command, and he almost always
took time to relate with gratitude the story of how Sergeant Lucas had taken him in hand.

After he had been in the 63d Tank for about a year, Starry was nearing the end of his detail
to Cavalry and faced the prospect of reverting, permanently, to the Transportation Corps. A
series of increasingly frantic letters and applications seeking to escape that fate was having
no discernible effect, and only a wonderfully serendipitous friendship saved the day. Beatrice
Patton, widow of the late General George S. Patton, frequently came to visit her son George.
That led to her meeting Donn and Letty Starry and to their becoming friends. When Mrs.
Patton learned of the branch assignment difficulty, she worked some magic and, after Senator
Henry Cabot Lodge Jr. expressed an interest, Starry was allowed to stay with Cavalry. Wrote
the colonel in Washington who was then Chief of the Cavalry Section, employing considerable
tact and understatement, “it was possible for certain reasons to obtain an exception and he
[Starry] will be transferred to Cavalry by Department of the Army orders in the near future.”
It was a narrow escape. Lieutenant Starry had at the time been on orders for assignment to a
truck battalion.

The 63d Tank developed, under the tutelage of Lieutenant Colonel Abrams, quite a lot of talent
for subsequent leadership of the Army at much higher levels. Abrams and Starry both attained
four-star rank, of course, while George Patton and Ennis Whitehead each attained two stars and
Don Packard became a brigadier. Evaluating Starry’s performance, Colonel Abrams put a firm
dark “x” in the block that read “the most outstanding officer I know.”

Approval by Abrams continued, even after Abrams had departed this life, to be a touchstone
for Starry (as it was for others who had worked closely with Abrams). Many years later,
complimenting Bill Livsey (once executive officer to Chief of Staff Abrams and later a four-
star in his own right) for his service in command of Fort Benning and the Infantry Center and
School, Starry wrote, “I guess the best thing I can say to you is that I know Abe would have
been damned pleased and proud. You know that nothing I can think of would be any higher
praise.”

Starry proved to be a very consistent man, certain and settled in his values and commitment to
his profession and the soldiers entrusted to his care. In this he reflected decisively important
early influences, beginning with his father and then the experience of West Point and that early
service under the incomparable Creighton Abrams.

Fort Knox and Korea

After three years in Germany Starry was in the summer of 1952 reassigned to Fort Knox and
the 3d Armored Division, then training tankers for assignment worldwide. As aide-de-camp to
Brigadier General John Tupper Cole, the Assistant Division Commander, Starry accompanied
him to the Nevada Test Site for one of the earliest troop tests of nuclear weapons. An airburst
collapsed the trench in which Cole had been positioned to watch the shot, so Starry dug his
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general out, then (asking and receiving permission to do so) got into and drove an M4A3ES8
tank, which had been positioned on the test site, to demonstrate that it was undamaged by the
detonation. This feat was noted with considerable approval by other tankers present, since at
that time nuclear weapons were viewed in some quarters as constituting the end of the line for
armored vehicles.

After a year in the 3d Armored Starry, newly promoted to captain, went across post to attend
the Armor Officers Advanced Course at Knox, then in August 1954 was sent to Korea and an
assignment in the G2 section of Eighth Army Forward, where—Starry recalled—he replaced
five lieutenant colonels. His job was coordinator of covert and clandestine collection activities
in North Korea, China, and Manchuria. Next was a three-and-a-half-year tour, extending to
July 1959, as a combat arms and nuclear weapons instructor at the US Army Intelligence
School at Fort Holabird, Maryland, including below-the-zone promotion to major in June
1958. Then it was back to school for Starry himself, the US Army Command and General Staff
College at Fort Leavenworth, Kansas, graduating in June 1960. During that year he and others
organized a mission church (Mission of the Centurion), which eventually became an Episcopal
congregation at Fort Leavenworth.

Second Tour in Europe: Command of 1st Battalion, 32d Armor

Returning to Germany in August 1960, Starry served as a combat command (later brigade)
S3 in the 3d Armored Division, then executive officer and (following promotion to lieutenant
colonel) commander of the 1st Medium Tank Battalion, 32d Armor, in that division. This was,
of course, a critical time in the Cold War, with the Berlin Wall having gone up in August 1961
and extensive fortifications (barbed wire fences, minefields, watch towers, plowed strips) built
by the Communists along the inter-German border over the next few years.

Here Starry, in addition to innovative maintenance arrangements and top-scoring gunnery
seasons, developed and implemented what came to be known as the Battalion Training
Management System. It was in its essence an attempt to overcome the highly negative impact
on training of a nearly 30-percent turbulence rate in units (in turn the result of the individual
replacement system and specified three-year tours in Germany). Those skills necessary to
achieve and sustain combat capability were grouped. Newly assigned soldiers were tested on
those skills and then, based on cumulative test data, the battalion training program was designed
around an evaluation of how frequently those skills needed to be practiced in order to maintain
individual and unit proficiency. Later a version of this system was adopted for use Armywide.

Battalion Commander Starry was serious about combat readiness, also adopting what was
called the “Who Fights With Me Tonight?”” system to ensure that there would be a soldier to fill
every fighting seat in combat and combat support vehicles (to include fuel, ammo, and mess).
Thus every day at the time of evening retreat the unit would conduct a stand-to, constructing
a battle roster of crews to serve should the battalion be alerted during the night. Any roster
shortages in regularly assigned crews were filled as necessary by clerks, mechanics, and others
normally assigned noncombat duties. Not surprisingly, his division commander rated Starry as
the best tank battalion commander in the 3d Armored Division.

In August 1964 the Starrys returned from Germany, headed for Norfolk, where Lieutenant
Colonel Starry would attend the Armed Forces Staff College (a five-month course) and stay
on as an Army faculty advisor (for another six months), gaining valuable joint knowledge and
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experience during the latter period as co-author of an updated version of AFSC Publication
1, The Joint Staff Officer’s Guide. Then it was on to the US Army War College at Carlisle
Barracks, Pennsylvania, as a member of the Class of 1966. Studying and writing about
counterinsurgency, Starry concluded that in counterinsurgency operations it was quite likely
that military forces could be expected to cope with only a part of the totality constituting war
and that successful counterinsurgency operations would require a wider spectrum of skills and
training—economic, political, and social as well as military—and would require new doctrine
(tactics, techniques, and procedures at both the tactical and operational levels of war) and
new and different weapons, organization, and other relevant skills. During his student year
Starry also earned a Master of Science degree in political science from the George Washington
University.

First Vietnam Tour: USARV Staff and MACOV Study

In August 1966 Starry departed for the first of two assignments to Vietnam, a tour of duty
during which he was assigned as Chief of the Plans Branch, Plans and Operations Division,
on the G3 Staff of US Army, Vietnam (USARV). As things worked out, however, Starry spent
much of this assignment traveling across the entirety of South Vietnam as an operations analyst
for the Mechanized and Armor Combat Operations (MACOV) Study Group headed by Major
General Arthur L. West Jr. This group was charged with evaluating the operating environment
and making appropriate recommendations for improvements in organization and equipment of
mechanized and armor units operating in a mixed counterinsurgency and conventional combat
environment.

Starry also, he proudly recalls, led a successful USARYV staff effort to prevent issue of the M551
Sheridan airborne armored reconnaissance assault vehicle (AARAV) to armored cavalry units
in Vietnam. The Sheridan’s primary weapon system was the Shillelagh, a beam-rider antitank
guided missile launched through a 152mm gun barrel. There were at that time in Vietnam, noted
Starry, no targets requiring an antitank guided missile. But there were many targets requiring
conventional ammunition such as high-explosive and antipersonnel rounds—types that had
not yet been developed for the Sheridan. Under those circumstances, thought Starry, “Sheridan
was no more than a very expensive, and quite vulnerable, machinegun platform.” Nor had the
system been adequately tested for employment in a Vietnam-like environment. The Starry-led
articulation of these realities staved off deployment of Sheridan to Vietnam for two years (see
below).

Following this very busy year in Vietnam Starry drew Pentagon duty, assigned initially as an
operations research analyst in the office of the Army’s Assistant Vice Chief of Staff. At the end
of 1967 he was promoted below the zone to full colonel and, the following March, became
military assistant to Dr. Solis Horowitz, a senior civilian official in the Office of the Secretary
of Defense.

Second Vietnam Tour:
Redeployment Planner and Commanding Officer, 11th Armored Cavalry

Back in Vietnam early in 1969, Starry was assigned to MACV headquarters and worked directly
with and for General Abrams in writing plans to Vietnamize the war and redeploy US forces.
In this close-hold and highly sensitive job, he was responsible for determining how to structure
and sequence a series of redeployment (withdrawal) increments of US forces as ordered by
the Nixon administration. Included in this work was preparation of detailed plans for the first
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three redeployment increments (beginning in July—August 1969 with withdrawal of the first
25,000 troops). Starry remembers clearly the instructions from General Abrams: “We have
been directed to do this. We must do it. But we should do our best to do it in such a way as to
leave South Vietnamese forces the maximum opportunity to successfully defend themselves
against attack from the North.” Some of the back-channel messages containing proposed troop
lists, said Starry, were 80 to 90 pages long.

The redeployment effort well underway, Starry was given command of the celebrated 11th
Armored Cavalry Regiment by General Abrams. Starry headed the regiment from December
1969 through July 1970, a tenure that enabled him to lead the “Blackhorse” during the 1970
Cambodian incursion. Starry proved himself an authentic warrior-hero, and these credentials
lent important weight to his later credibility on a wide range of topics, from combat vehicle
characteristics and development, weaponry, and ammunition to leadership, training,
maintenance, and field logistics. At one point, rushing to shove another officer away from an
enemy grenade, thereby undoubtedly saving that man’s life, Starry himself suffered extensive
wounds. Soon, though, he had talked his way out of a field hospital (where he learned he’d
been nominated for promotion to brigadier general) and resumed his command. Along with the
Purple Heart and the Soldier’s Medal, his decorations from this combat tour included the Silver
Star, the Distinguished Flying Cross, the Bronze Star Medal for Valor, and nine Air Medals.

Sheridan, the flawed armored reconnaissance vehicle whose deployment to Vietnam Starry
had successfully opposed during his first tour, now arrived to plague him on his second. In the
intervening two years high-explosive and antipersonnel rounds had been developed for the
152mm gun, but both rounds featured caseless ammunition and were found to be not crew safe.
When it came to enemy action even a mine blast, if it vented the hull, inevitably resulted in a
catastrophic explosion in the crew compartment, as did an RPG (rocket-propelled grenade) round
venting the armor anywhere. Observed Starry, “The whole system was in no way crew safe.”

Starry brought away from this command assignment even more intense concern for the soldier
and his well-being. This outlook manifested itself in passionate efforts to improve battle dress
(protective field clothing) for armor crewmen and other lifesaving innovations in equipment,
along with his customary stress on effective training and leadership as the primary determinants
of success in battle and saving the lives of soldiers.

Nearly three years of Pentagon duty after the second Vietnam tour gave Starry valuable experience
in resource management and force structuring, challenging tasks as during 1970—1973 support
for the war in Vietnam was ebbing and the resource stream was drying up, even as redeploying
units had to be accommodated or, very often, disbanded and their assets redisposed.

Command of Fort Knox and the Armor Center and School

At the beginning of May 1973 Starry received a second star. Soon Army Chief of Staff General
Abrams sent him off to command Fort Knox and the Armor Center and School, in the process
providing him with some succinct guidance: “Don’t screw up the tank program. Just start with
the doctrine, describe the equipment requirements, reshape organization. And get the Army off
its ass!”

Knox proved to be an ideal assignment for Starry. There he devoted himself to developing
armor tactics and doctrine, applied television training simulators and training devices to the
resolution of training problems, and implemented master gunnery courses.

X
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As commanding general he became deeply involved in the formulation of doctrine, including
personally drafting parts of Field Manual 100-5, the capstone manual on the operations of the
Army in the field, at the famous conference of senior officers convened by General William
E. DePuy at Camp A. P. Hill in the autumn of 1974. Starry began doctrine development with a
series of concept papers. The first, titled “Modern Armor Battle,” he wrote himself. It focused
on what had been learned in recent war games about current Soviet tactical schemes and from
monitoring Soviet maneuver activity, analyzing the new Soviet doctrine of mass, momentum,
and continuous land combat, all this preparatory to describing a concept of how to meet and
defeat Soviet forces so deployed.

And at Knox Starry was able to give full force to his concern for soldiers’ families. With
important input from his wife Letty—whose concern for soldiers and their families her
husband describes as tenacious—he established what came to be known as a Community Life
Program. Occupants of various family housing areas were invited to elect “mayors” for their
areas, then the mayors would appoint small staffs and develop statements of the most needed
improvements in their areas and present those to General Starry as the installation commander.
Available funds would then be allocated to deal with the most pressing needs. In the course of
about two and a half years the unfunded real property maintenance backlog, which had been
estimated at nearly $40 million, was reduced to near zero.

The new mayors took their responsibilities seriously. Contractors working in family housing
areas soon found themselves being bird-dogged and evaluated by a phalanx of well-informed
wives, resulting in standards of performance unlike any they had previously been held to.
Starry observed that these residents were only asking for what the contract specified, and that
all the contractor had to do to get the wives off his back was live up to his commitments. Starry
gives a great deal of the credit for these effective innovations to his wife Letty, and deservedly
so. “Honest and sincere,” the Fort Knox command sergeant major called the “team” of Donn
and Letty Starry, traits that, he added, “are found in so very few of today.”

In January 1974 General Abrams sent Starry and Brigadier General Bob Baer to Israel to study
the recently completed Yom Kippur War. The results of this mission had far-reaching eftects,
both for the American Army and for Starry personally. General Abrams had asked that the
two officers return and tell him what he personally as Chief of Staff needed to know about
the war, and that they also determine what analysis of that war implied for the new tank under
development in the United States (a tank that eventually became the “Abrams™). Starry and
Baer, close personal and professional friends for many years, were in full accord as to what
they saw in Israel, where they had visited the battlefields and talked at length with senior Israeli
commanders, especially General Musa Peled, Commander of the Israeli Defense Forces (IDF)
Armored Corps, and General Israel Tal, who was in the process of developing for Israel what
became the Merkava tank.

Starry and Baer walked the battlefields with commanders who had fought there, both on the
Golan Heights and in the Sinai, and were briefed on the Israeli analysis of the war, battle by
battle. They examined the hulks of destroyed armored vehicles, looking at armor protection

and armor penetration, devoting particular attention to what had been wrought by Soviet T-62
tanks.

Starry was gratified to find that what had transpired in the Yom Kippur War fairly closely
resembled what he had described in “Modern Armor Battle.” Thus “powerful new antitank
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weapons, swift-moving formations slashing across the battlefield, and interaction between
ground formations and the air arm showed how much the world around our Army had changed
as we focused on Vietnam,” later said General Scott Wallace in describing the Starry-Baer
findings. The greatly increased lethality of the battlefield, the high density of armored vehicles
arrayed against one another, and a much accelerated tempo of operations called for new
thinking, new materiel, and above all new doctrine.

The visit to Israel was, for Starry, the first of dozens, as over succeeding years he developed
close relationships with many of the senior Israeli officers and took from their experiences
lessons he sought to apply in his own successively more senior assignments.

When Starry left Fort Knox after a command tour lasting some two and a half years, General
DePuy was quite direct in evaluating his performance. “General Starry was the best school
commandant in TRADOC,” he wrote. “He has been the strongest commandant on the tactical
side and on the technical side and throughout the scope of combat development activities.
. .. He dominated the Armor School with his strong, brilliant mind and a very practical yet
technical bent.”

Command of V Corps

Command of V Corps in Germany, beginning in February 1976, was for Starry perhaps his
happiest assignment. He was back on familiar ground (so familiar, he told a correspondent,
that from the air he could identify the various small towns by the shapes and locations of their
church steeples) where, as a young officer, he had first begun learning his profession, but now
he was in command of an outfit where he could put into practice the views on doctrine and
maneuver developed while leading the Armor School at Knox. “War hasn’t changed all that
much,” Starry wrote at this time to a veteran of the World War I tank corps. “The machines
have, but mobility is really a state of mind.” Now he set about developing that state of mind in
subordinate leaders throughout the corps.

His principal technique was the terrain walk, but with an examinatory aspect. The maneuver
and combat support battalions in V Corps each had a designated role and sector to be occupied
in time of war. Starry soon determined that virtually none of his subordinate commanders
had ever gone out to see where they might have to fight and to calculate the best tactical- and
operational-level schemes for defending in their assigned sector. Starry set about systematically
meeting each of these commanders on their designated piece of ground, there to question them
about their planned dispositions of troops and weaponry and how they saw the battle unfolding.
This proved to be highly instructive for both parties, Starry imparting key elements of the new
doctrine being developed in the Training and Doctrine Command while learning the capabilities
(or lack thereof) of these key troop leaders.

Such a vehicle for training and testing was essential, thought Starry, given the realities of the
day. The Army in Europe was then, he estimated, about where it had been in 1960 “when
we started building after the doldrums of the late 1950s.” But, he wrote to a fellow soldier,
“tactically we’re pretty weak—ammo downloaded and not much emphasis on readiness.” Now
he set about trying to deal with those deficiencies.

Those were tactical, while at the operational level there were matters of doctrine also requiring
urgent attention. Starry’s conceptual approach there was to think in terms of what he called the
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Corps Battle, then work on elements of that in a systematic way. He brought in some experts to
model aspects of the anticipated battle based on, as he put it, “the target servicing capabilities of
the forces involved,” beginning with consideration of the defensive battle. They had a current
threat estimate that scoped the magnitude of the task.

Starry also, with the approval of USAREUR Commander General George Blanchard, arranged
to obtain for issue down to battalion level throughout US Army, Europe, some 700 copies of
the draft version of a revised Field Manual 100-5, Operations, then under development by
TRADOC. The new publication embodied the concepts of “Active Defense,” and Starry set
about testing the new doctrine throughout V Corps, a task he continued throughout his 16
months in command.

Later Starry recalled that the Active Defense doctrine had not been well received in commands
other than V Corps. He thought that was largely because there had been no learning experience
like the V Corps terrain walks to help those responsible convince themselves that the new
doctrine was reasonable and could in fact be successfully employed. Meanwhile the concept
paper “Modern Armor Battle” evolved into “The Corps Battle,” one in what became a succession
of doctrinal expositions conceived and articulated by Starry (“The Central Duel,” “The Central
Battle,” and others followed in the evolutionary chain).

Training and Doctrine Command

When, in the spring of 1977, Starry was named to be the next TRADOC Commander,
USAREUR Commander General George Blanchard sent him a very fine note. “I’d like to
thank and commend you for the magnificent job you’ve done commanding V Corps,” he said.
“In a little over a year you have completely revitalized it and now have it ‘leaning forward in
the saddle.””

As TRADOC’s second commander Starry followed the famous General William E. DePuy in
that post, each of them holding it for a full four years. Starry often commented on how fortuitous
that had been, for he viewed himself as in substantial agreement with DePuy on a wide range of
matters, thus ensuring that there would be consistency of outlook and direction during the new
command’s crucial formative years. General DePuy, Starry told historian Brooks Kleber, “had
the greatest influence of any Army man of his era.” What Starry admired most about DePuy
was that he was always “looking over the hill,” always trying to discern where the Army should
be going.

Dr. Richard M. Swain, editor of a comparable collection of General DePuy’s papers published
a number of years ago, wrote therein that “with the able assistance of the commandant of
the Armor Center, General Donn Starry, General DePuy wrenched the Army from self-pity
and recrimination about its defeat in Vietnam into a bruising doctrinal debate that focused the
Army’s intellectual energies on mechanized warfare against a first-class opponent.”

By the time he himself succeeded to the TRADOC post, then, Starry had already been working
closely with DePuy for an extended period, beginning with his command of Fort Knox. When
Starry went to Europe to command V Corps, he maintained an extensive correspondence with
DePuy and, as noted, secured early copies of key doctrinal materials emanating from TRADOC
for distribution and implementation in the corps.

While he was proud of the continuity of outlook and effort represented by his service as
successor to General DePuy, Starry proved to have qualities and inclinations that in some
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respects made him more successful in both the formulation and implementation of policy and
doctrine. A senior officer who worked closely with both DePuy and Starry later recalled how
DePuy had become impatient with working new doctrine through “the system,” and how he
had decided “it must be a swift coup, executed personally by the CG TRADOC and CSA,”
meaning himself and the Army Chief of Staff. “Needless to say,” observed his former associate,
“DePuy was wrong on that count.”

When the 1976 version of FM 100-5 was published under DePuy’s stewardship, recalled General
Scott Wallace, “a firestorm of controversy surrounded that manual” and led to widespread
debate. All this served to underscore the importance of doctrine, which was a good thing, but it
also demonstrated the difficulty of gaining agreement regarding what that doctrine should be.
Starry’s approach was, in contrast and perhaps most important, that of an effective consensus
builder.

The “Starry” version of FM 100-5, Operations, was ready for print when General Starry
departed to head the US Readiness Command and was subsequently formally published in
September 1982. That manual, observed Lieutenant Colonel (later Lieutenant General) Leonard
D. Holder Jr., laid out the principles of AirLand Battle doctrine. In it “the use of the indirect
approach, maintenance of the initiative through speed and violence, flexibility and reliance
on the initiative of junior leaders, attack of the enemy in depth, and synchronization of all
assets, while not revolutionary, are stressed as key to the AirLand Battle.” Lieutenant Colonel
Holder assessed the tone of the new manual as positive, “win-oriented,” and featuring “close
integration of operations, intelligence, and logistics planning.” The new manual also looked
ahead, addressing not only what the Army was then capable of doing but also what it would be
able to do when the family of Army 86 systems came on line.

“What came to be called AirLand Battle,” Starry later recalled, “was driven both by an
understanding of expanded battlespace at tactical level and . . . by longstanding concerns of
Generals Abrams, Starry, and many others concerning how best to cope with the follow-on
forces problem with Soviet echelons facing the NATO front, all made more acute by more
recent developments in Soviet operational-level doctrine—mass, momentum, and continuous
land combat with conventional weapons at the outset, but with tactical/theater-level nuclear
weapons should the conventional initiative fail.” Dr. Roger Spiller has described AirLand
Battle in elegant terms: “It is an artistic doctrine; a modern doctrine which capitalizes upon
professional and technical knowledge above all; a doctrine which is informed by its professional
past even as it anticipates the future.”

AirLand Battle doctrine as laid out in the new manual viewed battles as nonlinear, added Holder,
enlarging “the geographical area of conflict and stressing unified air and ground operations
throughout a theater.” At the same time it established “an operational art—the conduct of
campaigns and large unit operations—as a discrete level of war separate from strategy and
tactics.” That level recognized “the nonquantifiable elements of combat power, especially
maneuver, which is considered equal and complementary to firepower.” The importance of
electronic warfare, and of nuclear and chemical weapons, was acknowledged and their effects
on operations were articulated. “Most important,” concluded Lieutenant Colonel Holder, “the
new manual keeps the human element prominently in the foreground.”

All these had to be viewed as significant improvements in this capstone doctrinal document.
Assessing the earlier (1976) version of 100-5, Colonel (later Brigadier General) Huba Wass de
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Czege, while acknowledging many strengths, also noted that it “underrated the key elements
of depth, maneuver, and initiative; ignored the operational level of war; and paid insufficient
attention to the human element in battle.” These key problems had now been addressed. Thus,
concluded Colonel Wass de Czege, the new manual presented “a comprehensive view of modern
warfare which accommodates our newest technical capabilities and worldwide commitments.”
It represented “an innovative general approach to fighting at both the tactical and operational
levels which provide[s] for the coordinated employment of all arms, all services, and all means
of support.”

General Starry later told Army historians that in his view the three most important differences
between the 1976 and 1982 versions of FM 100-5 were that the later version included a set of
operational concepts that put us back on the nuclear and chemical battlefield, thus ensuring that
an enemy’s surprise or first use of such weaponry would not enable him to win the war thereby;
that it recognized and addressed the importance of attacking the enemy’s second and following
echelons; and that it dealt with the balance between firepower and maneuver.

Another important attribute of the new FM 100-5 was that ithad been written at Fort Leavenworth
(not, as had the 1976 version, at Fort Monroe or in off-site drafting sessions that more or less
rejected or excluded Leavenworth input). This gave the new manual, right from the start, a
degree of acceptability that the previous manual never really achieved and made it far easier to
develop a consensus in support of the new doctrine. Likewise TRADOC and Starry personally
had worked closely with the Germans in developing the new manual, an essential element in
ensuring the viability of allied implementation of the new doctrine in the defense of Europe.

If, as Starry believed and insisted, doctrine rules, its effective implementation depends on good
people, well led, in well-trained units equipped with good equipment. Starry became concerned
with the delta—the gap—between what the best new equipment was capable of doing and
what soldiers—such as tank crews—were capable of getting it to do. Turbulence of assignment
and the resulting degradation of training were basic causes of the problem, and these became
issues to which Starry devoted intense effort in his most influential years, particularly the
potential advantages of unit replacement as compared to the Army’s longstanding reliance on
an individual replacement system.

During the months in Vietnam when he served as close-hold redeployment planner for General
Abrams, Starry had witnessed a dramatic exchange between Abrams and the Army Chief of
Staff, then General William C. Westmoreland. The issue was whether the elements redeploying
from Vietnam should consist of intact units or, alternatively, aggregations of individuals who
had accrued the longest service in Vietnam. General Abrams pressed for redeployment by unit.
Westmoreland wanted to bring out, in the interests of “fairness” as he viewed it, those who had
been in Vietnam the longest. After a long night of messages sent back and forth (Saigon time
was offset from Washington by 13 hours) Westmoreland insisted on his solution and the issue
was closed.

Abrams turned to Starry: “I probably won’t live to see the end of this, but the rest of your career
will be dedicated to straightening out the mess this is going to create.” Said Starry later, “How
right he was.” Pulling all the longest-serving troops out of units all across Vietnam so as to
aggregate them under the flag of some outfit being redeployed, then replacing them in all those
other units with different people who had been in Vietnam for shorter times, guaranteed constant
turbulence, destroyed unit cohesion, and contributed greatly to later widespread problems of
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indiscipline and destruction of morale. After this dramatic episode Starry developed a permanent
and intense interest in developing a unit rather than individual replacement system, something
he fought for during the entire remainder of his active service.

The major reorganization of the Army’s command structure resulting in the creation of the
Training and Doctrine Command also, besides establishing Forces Command, disestablished
what had been known as the Combat Developments Command, with responsibility for combat
developments taken up by TRADOC. Starry was one of those critical of the former CDC
approach in that it relied on such long-range forecasts to shape combat developments that the
postulated future combat environment was fuzzy and indistinct, and in consequence of little
practical value. Starry went to the intelligence community for an agreed threat forecast, one he
could rely on to shape combat developments. What he was told was that such a forecast could
be projected out about eight years, a judgment rendered in about 1978, thus yielding in turn the
time horizon for Division 86 (1986) and the whole family of related studies conducted under
Starry’s supervision.

By late summer of 1979, two years into his assignment at TRADOC, Starry was ready to initiate
a study known as Corps 86, a companion to the Division 86 study. Describing the problem the
study was to address, the implementing directive said this:

The Army is planning to meet the numerically superior and increasingly
sophisticated threat of the next decade through improved tactical concepts and
the introduction of advanced materiel systems. An almost complete replacement
of the Army’s major systems, as well as the introduction of system capabilities
not now present, is envisioned by 1986. Speed and continuity of combat will
put individuals under stress not previously experienced in warfare. Complexity
of new systems will require new training strategies. The magnitude of the
changes caused by incorporating these systems into the Army requires that
an evaluation and modification of the battlefield organization be conducted
to provide a basis for orderly transition from today’s units to those of the
mid-1980s.

The new organization, it was stressed, would have to be developed within the limits of “real
world resource constraints,” and since the most dangerous threat was in Europe, the first such
organization developed must be the heavy force that would constitute the main US contribution
to the NATO Alliance.

If Starry had one immutable principle (and he did), it was that doctrine rules. All else—combat
development, organizational structure, training, every key element of the military profession—
must derive from and be driven by doctrine. Not everyone liked this, especially those in
the various laboratories and in many quarters of the defense industry, where scientists and
engineers preferred to pursue their own interests rather than being dictated to on the basis of
some doctrinal concept. But Starry was relentless.

At Fort Monroe he continued the technique, utilized earlier at Fort Knox and in V Corps, of
drafting concept papers on various key aspects of doctrine and related matters. At the beginning
of 1980, for example, he sent two such documents—one addressing Tactical Command-Control
and another on Tactical Intelligence—to the Chief of Staff. They were, explained Starry,
designed to describe how we must operate on the battlefield of the future and to provide the
basis for doctrinal, materiel, organizational, and training developments. Developing a common
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understanding of key doctrinal concepts throughout the Army proved to be hard work and
a never-ending task. As late as the summer of 1980, for example, while visiting US Army,
Europe, training facilities in Germany, Starry told his hosts, per a memorandum for record
describing the visit, that he “does not believe that all people understand the active defense, [and]
is afraid that many believe the active defense is conducted by all units moving continuously. He
emphasized that somebody must hold something.”

Earlier in the year Starry had commented unfavorably on a set of films the Pentagon proposed
to distribute as a means of portraying the Army’s family of modernized equipment. They were
not doctrinally sound, Starry observed, and would do more harm than good:

Overall, they fail to explain the operational concepts of how and why we
fight as we do. They portray a linear-oriented, attrition-based fighting scheme
that is heavily focused on the ability to kill tanks by every weapon on the
battlefield. The important concepts of a battle in depth, based on maneuver
and force disruption, are never mentioned. If we fight as these films depict, the
Lanchester Law will surely apply and we will just as surely lose.

Clearly there was yet more missionary work to be done on behalf of the new doctrine.

Deep battle became a central concern, perhaps the central concern, of the new doctrine. And then,
because in order to fight deep it was necessary to see deep and to shoot deep, complementary
materiel development requirements were derived. And, since the deep battle tasks were so
numerous and so challenging that no one system, and indeed no one service, could handle them
by itself, greatly increased Army-Air Force cooperation, based on a shared understanding of
battlefield realities, became essential. Starry and an Air Force counterpart, General William
Creech at the Tactical Air Command, worked hard to resolve the issues, a task made more
difficult by the Air Staff’s tendency to view all such cooperative planning as threatening the
roles and missions balance. But together Starry and Creech laid out requirements for deep
surveillance and target acquisition capabilities for the deployed force commander. This work
led to development of JSTARS, an airborne system with attendant ground station that made its
debut (with spectacular success) during the first Gulf War in 1991.

During these years, too, Starry’s close relations and repeated interactions with Israeli leaders,
beginning with his 1973 mission to Israel, were replicated in his most senior assignments by
close personal and professional relations with the Germans, British, Canadians, and a range of
others.

Another of Starry’s distinguishing characteristics was that he was, and is, a voracious reader.
His close friends can expect to hear from him frequently about books he has discovered and
wants them to know about and then discuss with him.

Starry values the role of storytellers, recognizing that it is their version of what happened that is
recorded as history. He is himself a gifted storyteller, able to inform and inspire even when he
is the bearer of bad news. A famous example took place at an Armor Conference at Fort Knox
where Starry was the featured speaker. Starry delivered an impassioned charge to cast aside
complacency and get on with reform. He administered what amounted to a thoroughgoing
rebuke with such charm and persuasiveness that his audience, having just been informed of
their individual and collective shortcomings, got up and cheered. That speech was known
forever after as “Kick in the Grill Doors.”
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Starry also has a passion for military history, not only for its own sake but because of his
conviction that knowledge of military history is essential to an officer’s professional
development and competence. During his tenure as TRADOC Commander Starry caused there
to be established at Fort Leavenworth an entity known as the Combat Studies Institute (CSI).
Its mission was to coordinate historical analysis within TRADOC and to study military history
and produce publications that would make its findings readily available to officers throughout
the Army. Colonel Trevor Dupuy, a noted military historian and analyst in his own right, visited
CSl early in its existence and wrote approvingly to Starry. “I consider this to be a truly historical
development,” he said, “since it is the first time—to the best of my knowledge—that the US
armed forces have consciously and systematically moved to realization of the old saying (which
I believe) that ‘military history is the laboratory of the soldier.”” For his part, General Starry
told Army historians as he handed over TRADOC, he considered the Combat Studies Institute
“a roaring success.” Historian Roger Spiller gave Starry much of the credit for that, recalling
that “his support did not extend only to the promotion of military history; it reached far beyond,
and aimed at nothing less than intellectual rejuvenation of the entire Army through many other
avenues as well.”

Starry seldom gave a speech in which he did not include historical references and examples.
Likewise his correspondence is filled with such material (in which he took an obvious delight).
While Starry was always careful to characterize himself as an amateur historian, his views
were sophisticated and interesting enough that he was often invited to speak to gatherings of
professional historians and was invariably warmly received by them. On his staff at TRADOC,
and later likewise at the Readiness Command, Starry established positions for staff historians,
then recruited highly qualified professionals as the first incumbents.

Religious convictions were a major influence on Starry throughout his life and career, although
unlike some senior officers he did not force these views on his associates. He served for many
years as a lay minister of the Episcopal Church, and military chaplains awarded him the Order of
Aaron and Hur in recognition of long and faithful service. That service ranged from frequently,
as a lay reader, standing in on short notice for the TRADOC chaplain to fashioning with his
own hands a prie dieu, or kneeler, for the historic Fort Monroe Chapel.

No assessment of Starry and his influence could fail to mention his personal style. “Starry
likes to operate where the problems are,” recalled his former chief of staff at TRADOC. “He
conducts most of his business elsewhere, and operates outside the staff.” Not that the staff did
not have plenty to do, and high standards to be met in evaluating what they accomplished,
but General Starry also maintained a vast external network of professional associations and
communications, ranging from scientists and defense industry leaders through sergeants with
whom he had served, current and former Army and Defense Department civilian officials, and
public servants in the Congress and elsewhere. Another senior associate recalled Starry’s mode
of command as “always on the road and dealing directly.” Added his former chief, “Starry liked
trends, thrusts, and bar graphs.” He also liked people, in or out of TRADOC, who could help
make those graphic elements move legitimately in the right direction—and do so right now.

Near the end of his TRADOC tenure General Starry staged the first commanders conference
conducted as a teleconference. Broadcast to 26 viewing locations across the country, it
highlighted new technologies for improving training. These included things that are now
commonplace but that were, at that time, cutting edge and highly innovative, such as interactive
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videodisc, video arcade gaming, voice technology, robotics, fiber optics, microcomputers,
two-dimensional simulation, and satellite communications. In the course of the presentation
various technologies were combined to demonstrate how soldiers could be trained in near-real
conditions for a fraction of the cost of then-current training systems. Starry highlighted the
currency of the materials demonstrated by beginning the conference, which originated at Fort
Eustis, Virginia, from a commercial video game arcade.

Looking back at what had been accomplished during the Starry years at TRADOC, Lieutenant
General John W. Woodmansee Jr., who had been an important part of the Starry team, noted a
unique achievement: “TRADOC harnessed creativity, focused it on the out years, and then built
a bridge into the program and the budget.”

When his four years were up at TRADOC, Starry thanked all who had been part of what had been
accomplished and, in saying goodbye, returned to a familiar theme. “I am convinced,” he told
his friends and associates, “that on that complex, most dangerous, and difficult battlefield of the
next war the determined, prompt, correct, and calculated battle actions of trained commanders,
soldiers, and units is all that will win.”

Readiness Command

During 19811983, in his final active duty assignment, General Starry filled a joint billet as
Commander of the US Readiness Command with headquarters at MacDill Air Force Base
in Florida. As he cabled a friend: “We’re still pushing ‘Starry on War,” but with a new hat.”
The Readiness Command was the successor headquarters to what had been known as Strike
Command, whose primary responsibility had been deployment planning. Accomplishment of
that mission was inhibited by lack of centralized control over transportation assets needed
to achieve rapid deployment. When the Readiness Command was created it included a Joint
Deployment Agency under the same commander. (Later that agency became the Transportation
Command, and at the Readiness Command there was also created a Rapid Deployment Joint
Task Force.) Now Starry sponsored development of an intracommand planning process
to provide unified and specified commands a common planning system with the Readiness
Command, using the best available technology to enable contingency planning involving
forces to be deployed.

Also at the Readiness Command Starry again partnered with General Bill Creech at the Tactical
Air Command, now adding to the mix his successor as TRADOC Commander, General Glenn
Otis, to reach and publish a joint agreement on Joint Attack of the Second Echelon. Working
around Joint Staff concerns that militated against anyone else becoming involved in formulating
joint doctrine, Starry described these necessary efforts as exercises in developing joint tactics,
techniques, and procedures. Another important product they developed was a concept for joint
suppression of enemy air defenses.

General Donn A. Starry had begun by enlisting as a private soldier, then after graduation from
West Point served for 35 years as a commissioned officer, commanding at platoon, company,
battalion, and regimental level, the last in combat in Vietnam. Paralleling the successive
commands of this early service, when he retired from active duty in June 1983 Starry had spent
the last 10 years of his service in continuous command, having led in succession the Armor
School at Fort Knox, V Corps in Germany, TRADOC at Fort Monroe, and finally the Readiness
Command at MacDill Air Force Base. Late in this sequence a very influential member of the
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House of Representatives wrote to tell Starry that it had been “refreshing to meet an intellectual,
anti-bureaucratic, fighting general.” That pretty much summed him up.

In “retirement” Starry continued working many of the same problems that had concerned him
during his Army days, now operating from a series of highly placed executive positions in the
defense industry, and as a long-term member of the Defense Science Board. He also served on
the boards of the Eisenhower Foundation, the Army Historical Foundation, and the Washington
Institute of Foreign Affairs and was for a decade Chairman of the Board of the US Cavalry
Association. In perhaps his favorite role he served for many years as Honorary Colonel of the
11th Armored Cavalry Regiment and mentor to a succession of its regimental commanders.

The Selected Works

Publication of selected works of General Donn A. Starry has been undertaken on the premise
that they would constitute a rich source of inspiration and intellectual stimulation of great
potential value to current and future Army leaders. These materials in my judgment establish
conclusively Starry’s stature as an officer of powerful intellect, boundless energy, an impressive
range of professional interests, absolute integrity and selflessness, and exceptional ability to
motivate and communicate.

The materials chosen for inclusion in the selected works involve not only many of General
Starry’s major speeches and published works but also an extensive sampling of his letters and
messages, for he was a prolific, candid, and often passionate correspondent. The collection has
been presented topically and, within topics, chronologically, thus depicting both his very wide
range of professional interests and his evolving views on some of the most complex, notably
those relating to doctrine.

Atechnique often employed by Starry was to make a presentation to an audience, often working
from a stack of slides or viewgraphs, with his aide or another staff officer sitting in the back
taking notes of what questions were asked and what issues were raised for discussion. Then,
literally on the fly en route to the next presentation, they would make changes and adjustments
in the presentation and try that version on the new audience. Thus many of Starry’s key
speeches, especially those on AirLand Battle and its antecedents, were and remained works
in progress. Starry’s late wife Letty maintained that her husband really had only one talk, a
signature presentation she called “Starry on War,” and that she had heard it so many times she
herself could have rendered a credible version without benefit of notes.

General Starry for the most part wrote his own speeches and lectures—assisted in his most
senior posts by able research assistants—which rendered them far more vivid and authentic
than the usual run of staff-produced texts. These materials thus have an unusual freshness,
immediacy, and impact. The same was true for much of the correspondence, often written
longhand in Starry’s distinctive penmanship (an example of which has been included). His
authorship is also extensively represented in some of the key doctrinal materials produced
under his supervision. For example, Starry told historian Brooks Kleber that the publication of
several manuals had been held up because “I rewrite the drafts to ensure conceptual correctness
and uniformity of style.” Starry also revealed in an oral history that he had personally drafted
certain chapters of Field Manual 100-5, Operations, and in correspondence told a friend that he
had personally taken on the editorial and leadership task for the field manual on leadership.
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Two compact disks are included in this collection. One contains the full text of the book-length
monograph Mounted Combat in Vietnam, written by Starry with staff assistance at Fort Knox
and completed in 1978. This constitutes one of a series of some 20 such volumes various senior
officers were tasked to produce during the latter years of the Vietnam War. Fortunately General
Starry inherited the task from another officer who had not been able to get to it, thus delaying its
preparation and rendering it the only one in the collection that covers the entire war, the others
being truncated accounts completed before the war ended and thus of significantly less value.

The second compact disk shows Starry in action as a speaker and briefer and includes some of his
best-known presentations, including “Sergeants’ Business,” “Tanks Forever,” “Tanks Forever
and Ever,” and a classic version of “AirLand Battle.” The text of versions of most of these talks
is also included in print form in the selected works. General Starry was particularly proud of the
first TRADOC commanders conference to be conducted by means of video teleconferencing,
and his introduction to that conference (also included) was as previously noted by his design
broadcast from a commercial video arcade to dramatize the currency of the new approach.

Dr. William G. Robertson, Director of the Combat Studies Institute at Fort Leavenworth, where
this volume was produced, suggested Press On! as the collection’s apt title. That admonition
appears repeatedly—in General Starry’s own hand in his correspondence, and in the message
traffic he generated, perfectly representing the energy and élan with which he went about his
own duties and encouraged others in theirs.

The context in which these materials, both written and verbal, were produced by General Starry
was of course the post-Vietnam War era, a time when the Army needed to turn its attention to
long-neglected matters of doctrine, training, and materiel development, as well as adaptation
to the newly mandated all-volunteer composition of the force. Starry was deeply involved in
all these aspects and many more. Whatever his duties of the moment, however, his enduring
concerns showed through—the soldier, the unit, and how both were trained and led.

In commissioning the project to collect and publish selected works of General Donn A. Starry,
the Army reflected a conviction that these materials would, for current and future soldiers, offer
much that is both instructive and inspiring. Here’s hoping that will indeed prove to be the case.

As General Starry would say: “Press On!”
L)E

Lewis Sorley
Potomac, Maryland
31 May 2009
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A Note on Reading the Text

General Starry’s range of interests, as will be apparent to all who come to this collection,
was extraordinarily broad. Many topics he addressed repeatedly over long periods of time, his
views—and his articulation of those views—evolving over the years. That is particularly the
case with respect to doctrinal matters, the tank-antitank calculus, and the preeminent importance
of the individual soldier.

Materials chosen for inclusion in this collection accordingly reflect some repetition, especially
in matters of long-term interest to General Starry, illustrating how his thinking developed.
Starry himself often made intentional use of repetition, as for example in his well-known
speech “Tanks Forever and Ever,” in which he recapitulated virtually his entire argument from
the earlier “Tanks Forever.”

To provide some structure to this wide range of material, it was decided to present items in
categories and then, within those categories, chronologically. As will be apparent, quite a
number of the pieces could just as well have been inserted in other categories, so where to
place them was simply a matter of editorial judgment. The real impact of this material is, in any
event, in its cumulative depth and range, so it is hoped that many readers will make their way
through the entirety of the collection. For those primarily concerned with particular aspects
of General Starry’s eclectic interests, in addition to categorizing the materials under topical
headings, an extensive index has been provided.

Avrticles and speeches are, for the most part, rendered in their entirety. Where exceptions have
been made, those are indicated in the usual manner by the use of ellipses. When it comes
to messages and correspondence, however, only internal omissions have been shown and,
in the majority of cases, what has been included is only a pertinent excerpt from a longer
communication.

Often General Starry annotated papers to show that he had seen them by drawing a small star
and inserting within it a capital letter Y (thus Starry). An example may be seen on the book’s
back cover and at certain other points in the text. A frequent sign-off, often followed by the
hand-drawn star, was “Press On!”” which has thus been adopted for this collection’s main title.

Finally, there will be found, in some categories of materials, considerable discussion of the
threat. In the context of the times, of course, that meant primarily the Soviet and Warsaw Pact
threat, which also constituted the principal anticipated adversary in the much-discussed Central
Battle. While that threat no longer exists, at least to the same degree, it is important to be aware
of the Starry conception and depiction of it in order to understand much of what—in terms of
doctrine, tactics, equipment, and training—was driven primarily by contemporary appreciation
of that threat.
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TACAIR Support in Europe

Message to Lieutenant General Edward C. Meyer
Deputy Chief of Staff for Operations and Plans
15 November 1977

1. This responds to your WDC 106332 regarding CSA/CSAF discussion on TACAIR support
in Europe.

2. What are the issues? From the ground commander’s viewpoint:

a. There is a perception that we have insufficient air resources to provide adequate
reconnaissance and surveillance, especially that necessary to find second-echelon divisions of
first-echelon armies, and to find second-echelon armies. Other platforms can contribute, but
because of types of sensory equipment being employed, manned aircraft remain in many ways
the best vehicle.

b. There is also a perception of insufficient counterair resources to enable the air forces
to keep Soviet air off the backs of priority targets, and off the backs of ground forces fighting
first-echelon armies as well.

c. There is a perception that there are insufficient air resources to attack interdiction
targets, and there is some confusion as to whether those targets are bridges, road nets, airfields,
the so-called “choke points,” or second-echelon forces themselves. Whatever is decided, it’s
not just attack aircraft that are in question. It’s EW and other suppression, CAP for counterair,
and so on. These are expensive missions.

d. Themostimportant perception held by the ground commander is that of the insufficiency
of air resources to help service the first-echelon army. In some NATO areas it is probably true
that the ground forces can cope with target servicing the first echelon; in most areas this is
not the case, however. Defeating the first echelon will indeed require lots of close air support.
The numbers developed in V Corps after considerable analysis indicated the corps under
breakthrough attack might require as many as 400 close air support sorties for the first three or
four days of battle, and about 300 a day for the next three or four days—just against the first
echelon, in order to balance up the target servicing equation. Now if NATO’s eight corps are
attacked by four breakthrough attacks, which is the capability we give the Sovs, then there will
be four corps commanders screaming for about as much air as the V Corps commander thinks
he needs. The question is, can they depend on it? The problem is we have never been able to
get the air forces to sit down and talk reasonably about the matter in order to describe whether
or not there is any chance the corps commanders’ requirements might be met.

e. Without exception the air commanders of our allies do not believe that air support
can be provided in the fight against the first echelon. There are a number of reasons for this,
which require too much discussion here. The end result is that the ground commander must
assume that about all he can expect against the first echelon is support from aircraft that can’t
fly the other missions—A10s and Fiats. This amounts to just over 200 airframes in all NATO if
memory serves me, and that just isn’t enough.

3. What are the solutions? The real solution is the one the Israelis have embarked on. They
have concluded that, for a host of reasons, they can’t provide much if any close air support in
the battle against the first echelon. Therefore they have decided to provide their ground forces
with the equipment and the force structure necessary to make up the difference. Their target

2



Airpower

servicing equations are not much different from ours. They concluded that they needed more
firepower on the first echelon; they also concluded that their air forces couldn’t provide it;
therefore, from a total force standpoint, they decided to beef up the ground forces—two more
divisions, several battalions of artillery, some weapons systems that they hope will redress
the firepower imbalance. We too need to do such an Army-Air Force analysis. However, I
believe that to be impossible in the real Washington world. Service rivalry for the bucks will
intervene. In addition there is a considerable group on the Air Staff of the USAF who do not
believe in close air support against the first echelon. Most of them are SAC pilots, but they are
influential, and they all believe Dixon and DePuy, now Dixon and Starry, are a couple of nuts.
It was largely for that reason that Dixon and DePuy steered around doctrinal issues from the
outset. I too have pursued that course, but it is increasingly apparent that sooner or later we
must address ourselves to the doctrine. Probably we should delay that as long as possible, for
if we start I’'m afraid the resulting debate will be very long, very acrimonious, and in the end
probably counterproductive.

4. Utility of such a meeting? Depends on where Jones stands with regard to the arguments
outlined above. So far he’s been supportive of Dixon and DePuy, and of Dixon and me. But he
has not been put to the test—someone else was carrying the mail. The Chief will have to judge
this one. Is it worthwhile to try and smoke this out at that level, or to continue at Dixon-Starry
level? . ..

5. Smile.
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Army-Air Force AirLand Battle Issues

Letter to Lieutenant General E. C. Meyer
Deputy Chief of Staff for Operations and Plans
28 December 1978

A belated response to your letter of 30 November concerning the future of our work on the
air/land battle.

Two areas you singled out for improvement, allocation procedures and mission priority
assignment, TAC and TRADOC have nottackled atall yet. Not that they don’tneed improvement,
it’s just that every move toward revised allocation procedures or priority assignment based
on the advent of a host of single mission aircraft is immediately viewed by the Air Staff in
Washington as an attempt to crack the roles and missions egg. So sensitive is the Air Force to
this matter that DePuy and Dixon avoided it like the plague. I have been waiting until I had
a better measure of Bill Creech. I now believe that with him we can find a way to address
ourselves to this important problem. I need not remind you, however, that whatever we do
will fly directly in the face of everything NATO is doing—the centralized control of air by
the ATAFs, essentially driven by the bomber mentality, the central fragging of air sorties from
BOERFINK, and so on.

Indeed, the NATO air allocation system and BOERFINK itself are simply reincarnations of the
command-control and allocation arrangements in the Battle of Britain. BOERFINK itself is a
reincarnation of the 11 Group central control headquarters on the southeast coast of England in
WW 1. Doctrinal revision of allocation procedures and priority assignments will, in the face
of that deep a bias, be a formidable task indeed. I suspect that in the end we will have to seek
a JCS decision taken in concert with the NATO Military Committee. TAC and TRADOC can
do the spade work and bring in a recommendation; but for the life of me I can’t see how we
will ever resolve the issue without raising it to the highest levels—simply too much ingrained
inertia on both sides of the ocean.

You cited four other areas where improvement is required: target acquisition, front line trace
ident, reliable interface amongst air ground systems, and tactical suppression of enemy air
defenses. In some way we are working on all of these as between TAC and TRADOC.

Progress is slow—much too slow to suit me, and I’'m looking for ways to speed things up,
even at the risk of having to confront some of the hard issues head on. As you know, we have
produced a JMENS on reconnaissance, target acquisition and surveillance. It is far too broad
and general to force us to come to grips with the real problems we face. And it is only the
beginning. Bill Creech and I have talked about this, and are in the process of drawing up a
concept paper for looking at the total problem with some more specificity—sensors, collectors,
redundancy, coverage, ELINT, SIGINT, PHOTINT et al., to determine first if we have the
right numbers of the right kinds of sensors on the right kinds of vehicles. With that in hand,
then it’s up to the ground battle commander to say what must be done to those things he asked
for information about. We are pulling this effort together at Leavenworth, and in the next few
months I will be able to state fairly precisely what we think we need to do back there in the
second echelon world, and what kind of information we need to do it. On that basis then we
can set to work to define the total sensor problem and the weapon delivery system problem.
Apparently it’s not been done before in a coherent way, and pulling it together is a real bear.
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The latter four of your problem areas are all in some way subsumed by what I have in mind by
way of outcomes from our studies.

In sum, we are a long way from resolving any of the issues and concerns you properly cite. Work
is in progress—not enough, not fast enough, with not enough resources applied to problem
resolution. But then nobody ever suggested this would be easy. So we’ll press on.
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Offensive Air Support
Message to General E. C. Meyer

Army Chief of Staff
22 February 1980

2. You are aware of my problems with the 22 Dec Air Force position paper on apportionment
and allocation of offensive air support. This morning | discussed the matter with Bill Creech
[Air Force General Wilbur L. Creech, Commander, Tactical Air Command]. He too is concerned
about the paper’s thrust and its ambiguities, especially with regard to battlefield air interdiction.
He intends to ask the Air Staff to publish a clarification. Since resolution of this issue is so
critical to how we fight the deep battle, we set our staffs working on a solution. We will review
progress on that effort in about a month. If satisfactory results cannot be achieved at TAC/
TRADOC, service resolution will be required by you and Lew Allen [Air Force Chief of Staff
General Lew Allen Jr.].

3. Thethree TAC/TRADOC studies underway, Joint Second Echelon Interdiction (JSEI), Joint
Suppression of Enemy Air Defenses (J-SEAD), and Joint Counter Air-Air Defense (JCAAD),
are not moving as fast as they should—but some progress. Bill Creech has agreed that these
studies should permit development of joint prioritized system requirements. Some of the lack
of progress can be attributed to failure to resolve the interface problem. We will try to resolve
that in the next few weeks so the studies can reach meaningful conclusions. Meantime, as
important as these studies are, we do not plan to let them go anywhere until TAC and TRADOC
have reached agreement on the interface issue.

4. Bob Dixon [Air Force General Robert Dixon, former Commander, Tactical Air Command]
and Bill DePuy [former TRADOC Commander General William E. DePuy] had significant
correspondence on the interface problem—between the two of them and with their respective
chiefs. Bill Creech and I intend to reaffirm the Dixon-DePuy position. However, it was the
failure of the Army and Air Staffs to agree on the TAC-TRADOC interface position and to
incorporate that into JCS Pub 2 that led to our current dilemma. We plan to send a recommended
Army/Air Force position that can be jointly agreed to at service level and incorporated as a
change into JCS Pub 2.
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Joint Army-Air Force Issues
Message to Lieutenant General Glenn Otis

Deputy Chief of Staff for Operations
21 April 1980

1. Thave in hand a 28 March Air Staff paper which nonconcurs in the CSWS MENS on a roles
and missions basis.

2. At the same time we are having extreme difficulty getting anything at all done with
TAC. Despite Lew Allen’s instruction to Creech to proceed in the requirements business with
TRADOC, the TAC staff is apparently completely cowed by the Air Staff. In fact, since the
meeting with Shy [Army Chief of Staff General Edward C. Meyer]|, Lew [Allen], Bill Creech,
and me in which we agreed to work out together all these joint problems, nothing much has been
done. The 22 December Air Staff memo on BAI is ample evidence. The Air Staff has likewise
intimidated the USAFE staff to the extent that Creech and I can’t work issues realistically;
everywhere we turn it’s a roles and missions issue.

3. D’ve been on the verge of reporting to Shy that the TAC/TRADOC interchange is drying
up, not because Creech and I can’t agree, but because we are both stymied at every turn by the
iron colonels of the Air Staff. This latest problem tipped the scales as far as I’'m concerned. Our
work with TAC is not inexpensive in resources—I have plenty of other work to do. If progress
is to be frustrated again and again by the mental constipation of some Air Force turf protector,
then it’s probably time for us to reevaluate the utility of our whole program.

[4.] What shall I do next? The CSWS will be part of our JSEI requirement in the TAC/TRADOC
study. We are obviously wasting our time.
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Joint Army-Air Force Issues
Message to General E. C. Meyer

Army Chief of Staff
21 July 1980

1. Wednesday Bill Creech and | met to resolve a couple of issues which had stymied our
staffs, as well as to review the progress on our joint studies. The meeting was fruitful and I am
encouraged to believe that in the AirLand business we are on some fertile ground.

2. In February I reported that we were working a response to the 22 December Air Force
position paper on apportionment and allocation of offensive air support. We solidified a
response which TAC will submit unilaterally to the Air Staff. Bill feels that is the best tactic.
While purely an Air Force document, it corrects the essential differences we had with the
original paper. It now enables the corps commander to determine the targeting priorities for
BAI while allowing the Air Force to make the most effective application of their resources
in this effort. The settlement of this issue should allow rapid progress on the AirLand forces
interface (ALFI) concept. Both our headquarters are anxious to attack this subsequent priority
issue and I anticipate resolution soon. After appropriate staffing, we will forward the ALFI
concept as a TAC/TRADOC pamphlet to the Army and Air Staffs. At that point Glenn Otis
will have to work out the Air Staff concurrence and subsequent inclusion of the concept in JCS
Publication 2.

3. The second major issue discussed centered on what the ultimate product of the joint studies
would be. At our 11 October 1979 meeting with you, Lew Allen, and Jack Vessey [Army Vice
Chief of Staff General John W. Vessey Jr.], we determined to get TAC/TRADOC into materiel
and to make an ultimate product of the joint studies to be a prioritized list of system requirements.
Bill Creech has problems with this and for many reasons is not prepared to produce such a list.
We can, however, agree on and continue to make meaningful joint progress by focusing our
efforts on jointly agreed-to needs. We can then compare current and developmental systems
with these needs and determine unfilled needs. TRADOC can then separately prioritize the
Army systems which may satisfy a need. Making this our goal allows us to proceed without
getting unnecessarily bogged down. This is about the best I can get here. Unless you want to
pursue that with Lew Allen, we will proceed on the basis of that settlement.
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Army-Air Force Cooperation
Message to General E. C. Meyer

Army Chief of Staff
30 March 1981

1. Last Friday Bill Creech and | met to review several issues relating to the AirLand Battle
and to be updated on progress in our joint studies and other related programs.

2. We provided briefings on our concept-based requirements strategy, i.e., the philosophy of
future Army requirements being driven by concept-based mission area analyses. We stressed
that, as the Army’s requirements are driven by a concept that extends the battlefield in depth,
it becomes even more important that we consider joint capabilities, lest the Army pursue an
unwise/unneeded unilateral solution. Bill was very receptive to our approach. He agreed to
provide various levels of TAC support, including TAC participation in the development of our
AirLand Battle 2000 concept and membership on the study advisory groups (SAG) for each of
our 12 mission area analyses.

3. Our extended battlefield contact team (EBCT) briefed the results of efforts to date,
highlighting the AirLand concept and results of the Phase I worldwide tour, to include
perceptions received from MACOM commanders and their staffs. Again he was extremely
supportive of our efforts to implement this concept now and does not feel we should have any
roles and missions problems. In short, he welcomes the expansion of the ground commander’s
vision of the battlefield and pledged his total support in seeing the effort through.

4. We also ran through a short review of the scope of our proposed joint attack of second
echelon study. The objective of this work is to derive a set of how-to procedures that will permit
us to implement the AirLand Battle concept today. We also hope to gain an insight into materiel
requirements of each service to more effectively carry out the concept in 1986/1987. Again Bill
pledged his full support of this important effort.

5. T reported to you in July that we had resolved the Air Force OAS (BAI) policy problems.
As a result, General Creech took the lead and sent a revised draft OAS policy agreement to the
Air Staff in September 1980. Apparently the Air Staff has about completed its in-house review
and is ready to send the document to the Army Staff for coordination. It would be most helpful
to us if we can get expeditious support of that document once it is received.

6. Finally, Bill and I agreed to get on with our overdue report to you and General Lew Allen
on J-CAAD. Since he has not seen the briefing for several months, he wants one more review.
We then plan to forward it through several Air and Army Staff reviews prior to going jointly to
you and General Allen.

7. In summary, this may have been the most positive and beneficial of all the meetings I’ve
had so far. | am especially pleased with Bill Creech’s endorsement of our AirLand concept and
his willingness to work with us for our mutual benefit. We are at the leading edge of a new
set of issues to solve as we concentrate our efforts to implement now the AirLand Battle of
simultaneous battles at the FLOT and against follow-on echelons. I am confident we can make
good progress in these and thereby increase our warfighting potential.
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Management of Air Assets
Letter to General Frederick J. Kroesen

Commander in Chief, US Army Europe and Seventh Army
23 July 1981

As you recall, sometime ago we had some problems getting USAF agreement to Battlefield Air
Interdiction procedures that would satisfy our ground commanders’ needs in fighting the second
echelon battle. As a direct result of your work with USAFE, the USAF has taken a position
on the BAI issue which I think will improve the synchronization in future AirLand battles. A
copy of the recently signed USA and USAF agreement on Apportionment and Allocation of
Offensive Air Support is attached.

This agreement reconciles Army and Air Force positions on management of air assets. It
provides a description of Air Force management of air resources, while accommodating Army
concerns for joint planning and the ground commander’s influence on targeting priorities. The
agreement states that Close Air Support (CAS) is normally distributed down to corps level, while
Battlefield Air Interdiction (BAI) is managed at the air component level. The joint interface
occurs at the corps level for CAS and the Allied Tactical Air Force/Army group level.

Your work with USAFE served as a valuable catalyst in getting the USAF to agree to standard
procedures for coordinating Offensive Air Support requirements. [ am appreciative of your help
and confident we can continue to overcome obstacles to more efficient AirLand operations.
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Reflections

Annually, April marks the anniversary of the 1917 arrival in France of the first elements of the
AEF, the United States’s contribution to the Allied defeat of Imperial Germany in the 1914—18
world war.

Subsequent deployments to the AEF included a fledgling group known as the Tank Corps.
Tanks came to battle in that war as a means to counter the devastating effects of massed artillery
and machine-gun fire on infantry. Some visionary tank persons of the day even foresaw a
larger role for tanks—independent of mud, trenches, and massed infantry in collision along the
static western front. At the operational level, tanks would strike deep, disrupting command and
control, reserve forces, and support infrastructure, and turning forward-deployed enemy forces
out of their fixed entrenchments. The battle would be won by encirclement, envelopment, and
maneuver. It was a vision far beyond the capabilities of the machinery of the day. Indeed,
tactical close action in support of infantry, despite some striking successes, was fraught with
substantial mechanical challenges for the fragile machines of the time.

My father, Don Albert Starry, enlisted in the Tank Corps out of college. The Tank Corps and
the Air Service were the premier branches of the time. Recruiters from both services worked
college campuses of the nation, seeking to enlist the brightest and most active young men into
these elite organizations rather than rely on conscript forces. They also sought—at least in
places like rural lowa, where my Dad went to college—young men from the farms, men who
had at least some experience with engines and the running gear of machinery. Some tankers
of the day enjoyed basic soldier training at Camp Colt, a site now buried in the town or on
the battlefield at Gettysburg, Pennsylvania. Cpl. Starry’s promotion to sergeant was signed
by Capt. Dwight D. Eisenhower, the camp Commander. Since but a single tank was available
for training at Camp Colt, Sergeant Starry and some of his buddies were trained with their
tanks—French-made Renaults—at the Tank Corps School at Langres, France. Lt. Col. George
S. Patton Jr. was the Commandant there. Patton later accompanied his Renault tanks on foot
through the wire and across the trenches in the Saint-Mihiel and Meuse-Argonne offensives
in September 1918. He took a round through the leg and buttocks on the first day of the latter
action—an event the tank was designed to prevent (for those inside), but of which he was,
nonetheless, forever proud. Later, of course, Captain Eisenhower would become a General
and then President, and the U.S. Army would name a couple of generations of tanks (the M46,
M47, M48, and M60) after General Patton, who became the premier U.S. armor Commander
of World War II.

World War I was soon finished for the AEF and its Tank Corps. Without a decent requiem for
either, both just went away. It was called demobilization—the logical antithesis of mobilization.
It was a process with considerable historical precedent in U.S. military affairs. Its political
genesis was aggravated by a can-do willingness on the part of the military to simply do the best
it could at whatever its civilian masters demanded of it.

If mobilization had seemed frenetic and helter-skelter, demobilization put its predecessor to
shame. In 1918 demobilization took the U.S. Army quite by surprise. Numbers and time lines

From Camp Colt to Desert Storm: The History of U.S. Armored Forces, ed. George F. Hofmann and Donn
A. Starry (Lexington: University Press of Kentucky, 1999), 531-61. Copyright © 1999 by University
Press of Kentucky. Reprinted with permission.
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are instructive. For example, the Army’s rolls on 1 April 1917 included fewer than 130,000
soldiers. In the succeeding nineteen months well over three million Soldiers enlisted or were
conscripted. Then the war abruptly ended. Soon it was ruled that draftees and enlistees alike
were eligible for immediate discharge. The “war to end all wars” was truly over. While a large
staff section had been charged with mobilization planning, one lone Colonel, C. H. Conrad
Jr., was charged with planning demobilization. Appointed to the task just a few weeks before
11 November 1918, he was sworn to secrecy lest word that demobilization was even being
considered would be condemned as “peace propaganda.” Eleven days after the Armistice,
Colonel Conrad’s demobilization recommendations were forwarded to Chief of Staff Peyton C.
March by the War Plans Division of the General Staff. After several false starts, much confusion,
and considerable meddling by the press and Congress, legislation governing demobilization was
passed on 28 February 1919. By November, one year after the Armistice, 3,416,066 soldiers
had been mustered out. Army strength on 30 June 1920 was reported at 209,901—only some
70,000 more than had been in uniform in April 1917. Clearly it was a case of get them all out
and home—with back pay and a $60 bonus. The latter was the token reward of a grateful nation
for helping make the world safe for democracy and for ending all wars.

So it was that Sergeant Starry and his young Tank Corps buddies—after rushing to the colors,
undergoing partial training in the United States and France, and hustling off to combat—
sojourned on leave at Monaco’s casinos before returning to Camp Meade, Maryland. After a
brief stint there, they then made their way back to the hinterlands, to the villages and farms
from whence, scarcely a year earlier, they had sallied forth to war. Whatever other benefits of
military experience he may have enjoyed, Sergeant Starry took with him back pay and a bonus
totaling $81.53.

Many of them would go to war again. But in 1919 such a possibility was so remote as to be
unthinkable to the men of C Company, 329th Battalion, Tank Corps, AEF.

While the mobilization and demobilization of personnel visibly occupied center stage during
and after the conflict, the procurement of arms and equipment for an Army grown some thirteen
times its prewar size in a matter of just over eighteen months was even more dysfunctional.

Traditionally arms, from rifles to artillery pieces, were the responsibility of the U.S. Army
Ordnance Department, which designed, engineered, developed, and manufactured weapons
and munitions within the bosom of the Army’s arsenal system. It was a system developed in the
eighteenth century, a time when there was virtually no industrial base in North America. Absent
either a robust heavy machinery or arms industry, it was both necessary and expedient to create
one internally. However, making rifles, pistols, and even artillery pieces was one thing; tanks
were quite another matter. So it was that the AEF Tank Corps fought with French light tanks
and British heavies while U.S. industry was consumed by start-up problems ranging from
translating millimeters to inches to how to mount what cannon on which tractor-like chassis.

Conversely, tentage, uniforms, food, lumber, tar paper siding for barracks, and additional
sinews of war flowed in fair order from a rapidly expanding civilian production base, albeit not
without considerable difficulty. Demobilization struck all that preparation with a hurricane-like
fury. Clearly most of it—from the design and development of arms to procurement contracts
for more wrap leggings—was now a candidate for the dustbin. Whatever the status, it was all
consumed by demobilization—conscript and nonregular enlistees sent home, units disbanded,
production lines shut down, procurement accounts closed out, everything back to normal.
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Furthermore, demobilization left the military with a research, development, and acquisition
system quite out of tune with the demands of mechanization.

Despite some obvious opportunities demonstrated by tanks in the Great War just finished, the
National Defense Act of 1920 set the policy azimuth for the next two decades. It relegated tank
matters to the Chief of Infantry, who, with the other branch chiefs, enjoyed enhanced status in
the Army bureaucracy under the new law. The 1923 Field Service Regulations proclaimed that:
“The coordinating principle which underlies the employment of the combined arms is that the
mission of the infantry is the general mission of the entire force.”

The stage was set.

As the first post-World War I decade unfolded, many of that war’s participants were moved to
establish links with their military past, however brief it may have been. So it was that Sergeant
Starry—formerly of C Company, 329th Battalion, Tank Corps—became First Lieutenant Starry,
commander of Headquarters Company, 2d Battalion, 137th Infantry, 35th Division, Kansas
National Guard. He had enjoyed military service. He liked being a soldier. Why he did not take
advantage of opportunities to become a professional soldier at the time was never clear. In his
civilian employment in Kansas City, Kansas, some of his business associates were National
Guardsmen; it was likely they who prevailed on him to accept a commission.

Of course there was no longer a Tank Corps. While a troop of horse cavalry was part of the
Kansas City garrison, for reasons now lost he elected to join the infantry. Shortly after his
appointment to command Headquarters Company there arrived my own appointment as Brevet
First Lieutenant, Kansas National Guard. It was to be the beginning of a long military career.
The year was 1929, and I was four years and some months of age when Gov. Clyde M. Reed
assigned me to my father for quarters, rations, discipline, and for such other duties as might be
assigned by the company commander. Those included, as it turned out, periodic drills at the local
armory—first located in an abandoned movie house and later a more substantial building—and
attendance at all or part of an annual two-week summer camp at nearby Fort Riley.

In infantry battalions of the time, Headquarters Companies provided what is now called
command and control. All battalion telephones, radios, and other electronic gear was assigned
to Headquarters Company. Signal flags and other more primitive devices were more widely
distributed. Headquarters Company operated the battalion message center and the Headquarters
Company commander was the battalion adjutant—not the S1 but the adjutant, a sort of
information staff officer on the model of staffs of earlier years.

It was a terribly lean Army. The National Guard was pretty much a mirror image of the Regular
Army. Although Headquarters Company was authorized several high frequency radio sets,
there was but one on hand. Radio operators and crews took turns operating this lone radio.
Ammunition boxes salvaged from summer camp were painted to look like the real thing,
complete with wooden knobs and dials and hand-painted scales. Operators and crews for whom
there were not enough radios would go through the motions on their wooden mock-ups as the
crew picked to operate the real radio practiced.

One older model Ford stake-and-platform truck was assigned to the Kansas City garrison.
Companies assigned took turns using it for weekend field exercises. At night it was necessary
to park the truck headed downhill for an easy, clutch-assisted start in the morning. It was easier
than pushing.
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Thus was the condition of the country’s defense preparedness for whatever national security
challenges might come next. It assured that there would be a reiteration of the mobilization
frenzy of World War I, already noted, now further complicated by a host of new technology
challenges either to be countered or taken advantage of.

Elsewhere there were new ideas—especially regarding mechanization. The story of Sir Ernest
Swinton’s invention, the tank—along with the history of the development of concepts for
mechanization and mobile, all-arms warfare—began in World War I. Born independently in
both the British and French Armies, tanks became the subject of considerable debate regarding
design, development, and employment. In the United Kingdom a coterie of single-minded tank
and mobility enthusiasts persisted in developing concepts for mobile, all-arms warfare built
around tank-led striking forces. In France, Col. Jean Estienne, with the backing of industrialist
Louis Renault, was able finally to convince the General Staff of the potential worth of light tanks
employed in mass to break the trench-bound stalemate and restore maneuver to the battlefield.
However, especially in the United Kingdom, these innovators struggled in the face of stubborn
opposition by their less imaginative peers and, worse yet, superiors. They were forced to work
around an organizational system dominated by foot infantry and horse cavalry, both of whose
leaders abhorred change. Frustrated, many went public with their arguments, and by doing so
incurred sufficient enmity from their superiors to bring on early retirement or relegation to
remote and inconsequential postings.

Notwithstanding, field trials of a mechanized force were held on England’s Salisbury Plain
beginning in the late 1920s. These trials were designed to demonstrate new tentative tactics,
equipment, and organization. Unable to reach post-trial agreement about what had been learned
and what to do about it, the British did not much of anything. Thus it was that as war came
to Europe in 1939 the British Army found itself absent agreed upon concepts for all-arms
mechanized combat based on armored fighting vehicles. There were inadequate operational
and tactical level concepts, structural and organizational alternatives, equipment requirement
definitions, and training concepts to implement an idea of warfare they themselves had
invented.

The Germans, meanwhile, took mechanization seriously. Armed with the writings of B. H.
Liddell Hart and J.F.C. Fuller in the United Kingdom, and having studied reports of the Salisbury
Plain trials, Heinz Guderian demonstrated what became the blitzkrieg concept to Adolf Hitler
at the Kummersdorf test ground in 1934. With Hitler’s approval, Guderian, in just eighteen
short months, produced an all-arms panzer division. This division had a fairly well spelled
out doctrinal framework. It included operational concepts for mobile warfare at the tactical
and operational levels, force structure and organizational schemes, a preliminary array of the
types of equipment that would be needed, and some carefully thought out ideas about how to
train soldiers and, most importantly, units for mobile warfare. By 1939 the Wehrmacht had
further developed Liddell Hart’s operational concept of the “Expanding Torrent,” foreseeing
an all-arms mechanized force supported by tactical airpower capable of cutting deep into the
enemy’s rear. The mobile, mechanized, all-arms panzer divisions with which the Wehrmacht
spearheaded its invasions of Poland, France, the Balkans and the Soviet Union were spawned
from this beginning. Despite the predominance of infantry divisions in the Wehrmacht structure,
as well as the support of millions of horses for many transport tasks, it was the awesome
power of those mechanized spearheads, supported by a fleet of Stuka dive-bombers, that made
possible the Wehrmacht’s most striking successes. This was especially so on the eastern front.
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Some participants in the operations there later reflected that, operationally and tactically, the
skillful employment of those all-arms mechanized forces prolonged the war in the east by at
least three years.

Meanwhile, scarcely anyone in the United States took mechanization seriously. Pioneers in
thought and action were few in number, and the institution proved far more resistant to change
than did even the British Army. The means for executing national strategy, if one existed,
was restricted by America’s abhorrence of large standing armies in peacetime. The Chief of
Infantry clung stubbornly to a vision of the dismounted rifleman as the key actor in ground
warfare. The Chief of Cavalry opposed mechanization for quite different reasons: he feared it
would supersede his beloved horses. Basically it was internecine conflict over the extremely
scarce resources provided by a pinchpenny Congress, further exacerbated by an abysmal lack
of enlightened thinking by a pride of senior lions. While serving as Chief of Staff in the early
1930s, Gen. Douglas MacArthur testified before the Congress that the Army should not buy
too many tanks because they were expensive and became quickly obsolete. Having issued
that pronouncement, he decreed that each combat arms branch would pursue mechanization
independently of the other branches. This single rationalization created, indeed invited,
acrimonious and counterproductive branch contention that lasted well beyond World War II.

There were only two heroes in this drama: Lt. Gen. Daniel Van Voorhis and Maj. Gen. Adna R.
Chaffee Jr. Without Chaffee the Army quite likely would have had no tank units at all in 1940.
Using his key position on the Army staff in Washington to advantage, Chaffee squirreled away
money in the procurement account to provide enough tanks for the equivalent of about three
tank battalions. To keep them out of the grasp of the Chief of Infantry, they were designated
GHQ battalions. Without Van Voorhis, who commanded the mechanized elements during most
of the experimental armored force trials at Fort Knox in the 1930s, there would have been not
even tentative operational or tactical level concepts for armored force employment. As it was,
the Armored Force—first under General Chaffee and then, following his untimely death, under
Maj. Gen. Jacob Devers—struggled to produce relevant doctrine. In the end, each armored
division largely provided its own doctrine based on the study and experience of its leaders and
Soldiers.

This was the bitter harvest of the long-standing branch impasse between infantry and cavalry
over mechanization. The Chief of Infantry clung to his sacred charter under the 1920 National
Defense Act, which had assigned tanks to the infantry and, by inference, to no one else. The
Chief of Cavalry clung to his horse-mounted troops, but in time accepted the “combat car”
as the cavalryman’s tank. It is also fair to charge that the search for an adequate tank for
either branch was severely inhibited by the Ordnance Department’s lack of resolution and
constant head butting with maverick tank designer J. Walter Christie. An adequate tank for any
employment was simply not available.

Some years ago, historian Edward Katzenbach laid the blame squarely on the horse cavalry
in his fascinating paper, “The Horse Cavalry in the Twentieth Century.” He alleged that the
Army of the most technically advanced nation on earth came to the threshold of World War
II firmly wedded to strategy, operational concepts, and tactics deeply rooted in the nineteenth
century. However, he erred on several counts. First, the United States on the eve of World War
II was by no means the most technically advanced nation on earth. Second, by singling out the
horse cavalry as the sole culprit in a bureaucracy whose most noteworthy characteristic was the
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intellectual inability to cope with both the need and opportunity for change, Katzenbach ignored
what is likely the most persistent shortcoming in the history of American military thought: a
blinding fixation on the infantryman as the centerpiece of all military action. It is a bias that
ignores the truth that the mechanization of warfare was simply a means of providing more
combat power with far fewer Soldiers. If Soldiers as human beings and as a national resource
are precious national commodities, why then did America not wholeheartedly embrace the
Soldier-saving capabilities of modern mechanized technology? One reason may be that there
has been a persistent notion that manpower in conscript armies is a free resource. How many
Soldiers, Sailors, Marines, and Airmen may have died unnecessarily as a result of this fixation
is both hard to judge and frightening to contemplate.

Despite increasingly ominous developments in Europe in the second interwar decade, U.S.
Army strength on 30 June 1939 stood at 187,893, with an additional 199,491 in the National
Guard. It was a force somewhat—but only marginally—Ilarger than it had been on 1 April 1917.
The Regular Army alone was short nearly 100,000 Soldiers of the number authorized.

On 31 May 1940 President Roosevelt asked the Congress for authority to federalize the National
Guard. Shortly after that a new draft law was passed and conscription began.

In armories everywhere the National Guard stood to arms. Headquarters Company, 2d Battalion,
137th Infantry, joined a host of others as it began readying itself for war. Fortunately for the war
effort, Headquarters Company’s Brevet First Licutenant was deemed too young for mobilization.
Without his services, the 35th Division moved to Camp Robinson, near Little Rock, Arkansas,
for training. After some months equipment began to appear; industrial mobilization had begun.
Extension of the law mobilizing the National Guard survived in the Congress by a single
vote in 1941, just a few short months before the Japanese attacked Pearl Harbor. While some
consideration was given to deploying divisions to the Philippines, the campaign and the force
deployed there were lost before that could transpire. Meanwhile, mobilized National Guard
units had sent off a number of officers and noncommissioned officers to serve as cadre in new
divisions. Guard officers attended appropriate branch schools—infantry officers, for example,
went to Fort Benning. Promotions flowed freely as the force expanded, and Capt. Don A. Starry
soon left the 137th Infantry’s Headquarters Company, 2d Battalion, to command L Company,
3d Battalion. Not long after that, he and other older Guard officers (he was forty-four) were
replaced by younger officers and posted to other assignments. So, despite years of training and
study and a desire to serve in the infantry, he fought as a headquarters warrior, finishing his war
service in 1946 as a Colonel. Not at all new, the idea of using National Guardsmen as individual
replacements would be repeated in subsequent wars. This led some thinking Soldiers to wonder
why the Army should devote all the time, effort, and expense needed to build National Guard
units in peacetime if all the system required was individual replacements in time of war.

Meanwhile, all facets of the Army’s research, development, and acquisition process severely
lagged behind demand, a demand for equipment for fighting units as well as for training units.
The 1st Armored Division deployed to the United Kingdom in April 1942 equipped with
obsolete M3 medium tanks, no antitank weapons, and short of other essentials as varied as
binoculars, observation aircraft, and training ammunition.

By the summer of 1945 more than eight million Soldiers were under arms when demobilization
of a sort began. The post-World War II demobilization did not elicit the same openmouthed
astonishment as was the case after World War 1. However, while poor Colonel Conrad’s
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dilemma had been studied at length and considerable demobilization planning undertaken,
things did not go well. So poorly did they go that the author of an Army study published in July
1952 concluded: “when future scholars evaluate the history of the United States in the first half
of the twentieth century they will list the World War 11 demobilization as one of the cardinal
mistakes.”

However, with the war in Europe concluded, it was necessary to turn full attention to operations
against Japan. Simultaneous establishment of a point system for releasing long-serving individual
Soldiers and the need to beef up the Pacific-based force structure for the planned invasion of
Japan’s home islands were clearly at odds with one another. In the ensuing imbroglio between
individual and unit deployments, unit effectiveness and cohesion were destroyed. Vocal dissent
was rife, in some cases reaching near-riot proportions. The news media entered the debate to
include, interestingly, the Stars and Stripes. Never able to refuse an opportunity to be heard,
Congress joined the chorus. Fortuitously, nuclear weapons dropped on Hiroshima and Nagasaki
not only induced Japan to surrender, they short-stopped what promised to be a most difficult
national debate over the endgame in the Pacific.

Unlike Soldiers, tanks and guns are uncomplaining partners to whatever is undertaken. Divisions
redeploying from Europe, in whatever combination of individual and unit deployment, simply
marched their equipment into designated open areas, dismounted, and departed. Ammunition,
weapons, and communications gear were removed; however, fuel, batteries, sighting and fire
control equipment, and other impedimenta remained. As supplies and repair parts became
scarce again in the postwar years, units stationed in Europe found these divisional parks to be
welcome sources of everything from jeep windshields to tank power trains. Many of the removed
components had been given over to a German government-run supply firm. Sold to whomever,
they helped prime the postwar economic pump. Shortages of unit and individual equipment not
available in the supply system were all too frequently made up at Soldier expense from these
sources. Equipment readiness rates were sustained by units whose officers and Soldiers stood
ready to spend their own scarce money buying back repair parts, major assemblies, and, in
some cases, whole vehicles. Lean years had returned.

Back in the enclaves of visionary military thinking, revisions to doctrine, equipment, force
structure and organization, and training for individuals and units were being drawn up. They
were derived largely from the experience of U.S. forces, especially in the war in Europe, from
studies of Soviet operations on the eastern front, and from considerable study of Wehrmacht
operations. The changes thatresulted struck deeply at some of the most dearly held underpinnings
of traditional American military thought.

Possibly the foremost difficulty military forces face in the United States is a historic antipathy
toward standing armies in peacetime. Born of America’s pre-Revolution experience with the
British Army and encouraged by the relative isolation of North America from the rest of the
world, it led to a conviction that there would always be time to raise an Army, should the need
arise. Politically, a two-part solution was adopted. The national military strategy was founded
on strong naval forces. Deployed in far-flung battle lines, this “first line of defense” would buy
time for raising, equipping, and training large ground forces. Secretary of War John C. Calhoun
proposed the second part of the solution circa 1818: token ground forces in peacetime expanded
by a flood of militiamen in wartime. Called the “expansible Army,” the idea would last more
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than a century and a quarter, with Secretary Calhoun’s militia reinforcements expanded to
include conscripts.

These two fundamental precepts were reinforced by Napoleon’s ideas on war, as reported
by nineteenth century military theoretician Antoine Henri de Jomini: masses of men and fire
(artillery) are necessary to win; one always wins by attacking. In addition, processes had
been developed during the Industrial Revolution to turn masses of raw material into finished
products quickly and efficiently. In sum, the expansible Army had to outnumber its foes to
win, and to make the expansible Army possible one had only to invoke the processes of the
Industrial Revolution. Later, modern technology in several forms would further enhance both
the destructive power of armed forces and the productive power of factories—training factories
and materiel factories.

By the end of World War 11, one could detect signals that all this might be coming unraveled.
First, in Europe especially, the Soviet Union’s substantial postwar conventional military
strength revealed the unpleasant truth that no longer could the United States be guaranteed
numerical superiority, even with the aid of allies. Therefore, it would henceforth be prudently
necessary to maintain substantial standing military forces in peacetime. Faced with a
potentially overwhelming Soviet force—mostly mechanized—across the inter-German border,
and with limited battle space in which to maneuver in defense of western Europe, a military
decision would likely be reached between the deployed forces before mobilization and ensuing
deployments could provide the means to salvage a difficult situation.

The expansible Army idea had further engendered the conviction that the U.S. Army could
afford to lose the first few battles of its next war because mobilization would subsequently raise
masses of Soldiers and materiel. Despite any early losses, the war would, in the long run, be
won by sheer weight of arms and men. This arrangement clearly was no longer feasible.

Reinforcing this fracturing of sacred convictions was the advent of nuclear weapons—especially
once it was understood that they could be employed at all levels of war: strategic, operational,
and tactical. Nuclear weapons offered a relatively inexpensive way to invoke the gods of
modern technology by substituting their mass killing power for that of masses of Soldiers and
units, thus avoiding the expense and time consumed in mobilization. However, despite this
perceived advantage, the politicization of nuclear weapons only aggravated the dilemma of
how to fight and win the first and succeeding battles of the next war—with or without nuclear
weapons—thereby avoiding early defeat of deployed forces.

The NATO dilemma is particularly instructive. Early on, General Eisenhower, as SACEUR,
established a requirement for ninety-six divisions and nine thousand tactical fighter aircraft to
defend NATO Europe against the Soviet mechanized threat from the east. However, the NATO
member countries—including his own—turned thumbs down to his proposal. They were
either unable or unwilling to provide the staggering resources required. Later, as president,
Eisenhower settled for twenty-six divisions—twelve of them from the Bundeswehr (the West
German Army)—fourteen hundred fighter aircraft, and fifteen thousand operational and tactical
level nuclear weapons. Some seven thousand of the latter were deployed, eventually to be
removed when the Warsaw Pact collapsed on the eve of Operation Desert Storm in 1991.

Then—interacting in complex ways with traditional concepts of war in U.S. military thinking—
came North Korea’s surprise invasion of South Korea on a fateful Sunday morning in June 1950.
World War II demobilization had left overseas-deployed U.S. Army units with a mechanized
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capability only at division and regimental level. There was a tank battalion per division, a tank
company per regiment, and an armored cavalry troop, all in various states of equipage and with
serious personnel shortages and individual and unit training deficiencies. Two armored divisions
remained—both at Fort Hood, Texas—considerably distant from the inter-German border where
they were destined to fight. Fearful of some not quite understood connection between the North
Korean attack and growing Soviet deployments to Europe, partial mobilization was ordered in
the United States. Conscription was reinstated. Four divisions were called up, with two deployed
to Europe and two to Korea. The Europe deployments included armored divisions. They
became the basis for a two-corps mechanized force that included armored cavalry regiments at
corps, and tank and armored infantry battalions, self-propelled artillery battalions, and armored
cavalry squadrons in the divisions. A host of mechanized support units at both division and
corps were envisioned, including separate tank and armored infantry battalions assigned
to armor groups. The deployed force would initially be reinforced by active duty divisions
deployed from the United States, and later reinforced by a host of National Guard divisions and
U.S. Army Reserve support units to be mobilized. The deployment of heavy divisions would
remain a complex and controversial transportation problem, as would the readiness of forces to
be mobilized. Another political hot potato was the division of mobilization authority between
the executive and legislative branches. Notwithstanding, U.S. mechanized force deployments
and the designation of reserves to reinforce deployed forces in Europe continued for nearly
forty years. Along with allied mechanized strength, it remained a strong and reasonably ready
capability until the collapse of the Warsaw Pact nearly four decades later.

Mechanized or not, there can be no greater victory for a military force than to accomplish its
mission without having to fight the campaigns and battles for which it so carefully prepared for
so long a time.

The Korean War, however, was a sort of field trial in a new era of military affairs. It exposed
the bankruptcy of traditional U.S. military thought just described, a bankruptcy best reflected in
the popular characterization of Korea as a “limited war.” It suggested that all-out mobilization
in order to win, after losing the first few battles of a war, was no longer a relevant concept. It
brought again into stark focus the price of unpreparedness. Personnel turbulence and resulting
unit unreadiness, as well as materiel shortfalls of all kinds, was reflected most tragically in the
early losses of the nation’s most precious resource: the Soldiers, Sailors, Marines, and Airmen
called upon to fight those first battles.

American involvement in the Indochina War began as the Korean War ended. It began with U.S.
naval forces deployed to assist with the evacuation of more than a million North Vietnamese
into South Vietnam consistent with the 1954 Geneva Accords.

It is frequently said, yet as frequently ignored, that no two wars are ever the same. There is,
however, a tragic sameness between Korea and Vietnam. It is a sameness that emphasizes
the difficulty of defining a clear-cut connection between political goals and military actions
ostensibly undertaken in pursuit thereof. With the absence of a crusade-like framework of
total war, consensus over political goals becomes elusive, and on military action even more
so—especially as field operations in progress are being beamed into the nation’s homes with
accompanying commentary that is sometimes relevant and too frequently not.

Mobilization for war in Vietnam was nominal at best. The largest single unit mobilized was
an infantry brigade from the Kansas National Guard. The brigade never deployed. Some
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personnel deployed as individual replacements, reminiscent of earlier practice. Army Chief of
Staff Harold K. Johnson publicly recalled making four or five trips to the White House to ask
for mobilization, only to be turned away by a president paranoid about anything, including the
Vietnam War, which militated against public and budget support for his Great Society. General
Johnson’s requests were based not so much on an urgent need for numbers of soldiers and units,
but more on the likely effect of nonmobilization on the postwar Army. As we shall see, his fears
were well founded. Thus, instead of traditional mobilization, structure was added to the Army
by simply activating new units and filling them from the conscript replacement stream. Three
additional divisions were added to the force structure in this fashion.

Despite considerable information about French and Vietnamese mechanized operations provided
by the French Army and by U.S. observers of French operations in Indochina, the dominant
conviction of U.S. force planners was that Vietnam was just another Pacific jungle. They saw
it as a place where tanks and other armored vehicles could not function effectively and, if used
at all, then only in support of dismounted infantry. Thus, U.S. infantry divisions were initially
deployed to Vietnam minus their assigned tank and mechanized infantry battalions and armored
cavalry squadrons. Once on the scene, deployed division commanders normally sent for the
mechanized units they had left behind, and advised the commanders of units deploying after
them to bring their mechanized units along. The largest single mechanized unit deployed was
the 11th Armored Cavalry Regiment. As noted by Lewis Sorley in Chapter 10, it was not until
a comprehensive examination of mounted operations by a Chief of Staff-chartered task force
in 196667 that the battle utility of mechanized forces was set forth objectively. By that time,
however, most important force structure decisions had been programmed, making substantial
change very difficult. Nevertheless, that war’s senior infantrymen clung to their antiarmor bias
and their long-standing image of the individual rifleman as the principal weapon of combat to
the bitter end.

New to battle in Vietnam was the helicopter. While frequently set aside in considering the
mechanization process, helicopter-lifted units, especially so-called air cavalry units, must
be included in considering mechanization at the tactical and operational levels of war. The
airmobile concept was the brainchild of the 1960s Howze Board. Composed of a group of
farseeing cavalrymen headed by Maj. Gen. Hamilton Howze, the board experimented with
a concept called air cavalry. In it the helicopter was to replace ground vehicles as the means
to move Soldiers and selected weapons quickly over the battlefield to bring force to bear at
unexpected places and unanticipated times. A ready-made cavalry idea, it would no doubt have
delighted General Howze’s father, Robert L. Howze, who as a major led the 2d Squadron, 11th
Cavalry, into Mexico with General Pershing’s 1916 Punitive Expedition, in some of the most
strenuous and demanding horse-mounted operations ever recorded. The helicopter was surely a
more than adequate surrogate for Major Howze’s exhausted horses! Full blown into a division-
sized force, the air cavalry operational concept was both sophisticated and complex. Above all
it demanded well-trained units and highly effective command and control.

Vietnam experience with one air cavalry division led to two conflicting observations. One
says that helicopter lift has freed infantry from the tyranny of terrain. As a result, the rifleman
can now be moved quickly and put down with supporting weapons in a new location in jolly
quick time, rested and ready to fight. The counter view is that heliborne infantry suffers from
serious limitations. Deploying onto unfamiliar ground and usually uncertain about the enemy,
the airmobile force is less mobile, once landed, than its on-site opponent. The situation is
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aggravated by an individual replacement system that virtually guarantees lack of excellence
in unit training. It is made even more difficult by a command-control lacuna from company
level upward. Fearful of losing control either of assault forces or their support, most airmobile
units prescribed that battalion-level and higher commanders remain in command posts where
communications were in place. This practice frequently inhibited higher level knowledge of the
situation at lower levels, slowing decision cycles and reducing leader presence forward in the
battle area—both of which increase risks to mission success.

Planning for redeployment of U.S. forces from Vietnam began in late 1968. In April 1969
President Nixon issued National Security Study Memorandum 36, requiring, among other things,
plans for the initial redeployment of twenty-five thousand of the nearly 549,000 U.S. troops in
Vietnam and long-term plans for future redeployments. Limited mobilization, already noted,
meant that most redeploying units would simply disappear from the force structure and their
manpower from the end strength. Despite General Abrams’s strong objections, redeployment of
individuals rather than units was the solution chosen by Chief of Staff William Westmoreland.
His decision, after all, had historic precedent. It was subsequently decided to rebalance the
force in Vietnam by sending home long-serving Soldiers from all units, inactivating designated
units, and transferring individuals with longer time remaining to other units. This practice
increased personnel turbulence in the remaining units to unacceptable levels, adding to other
factors already militating against unit effectiveness. Worse yet, large numbers of battle-weary
Soldiers came home alone to a country where few, except their families, either knew or cared
where they had been or what they had been doing for the last year or so, or gave any indication
of being glad they had arrived home safely. That experience left a generation of young—and
some not so young—Soldiers with scars that are yet unhealed.

Virtually hundreds of technical innovations were applied to existing equipment during Vietnam
operations. Most were Soldier-invented and applied. Many were as simple as sending home for
spring-loaded clothespins to use as triggers for Claymore mines. Others were more complex.
None were very expensive. The Army created a Limited War Laboratory to aid in developing
modern technology solutions for battlefield problems. The Vietnam Mechanized and Armor
Combat Operations study group that met in 196667 found most laboratory contributions to
be relatively ineffective, poorly designed, hard to use, fragile, or some combination of those
factors. A case in point with mechanized units: mine/countermine operations, that is, equipment
for the high-speed search, detection, location, identification, and clearing of antivehicular
mines. It is a complex problem with no single technical solution. The search for technical
solutions has been trickle funded for many years. As a result, the problem remains unsolved.
But one example among many, this situation was further demonstration of the inability of the
traditional research, development, and acquisition system to respond to demands for timely
fielding of new and innovative technologies.

Battle damage was extensive. The Vietnam War ended in 1973—at least for the United States.
Its wounds, however, fester to this day. The national treasure in young lives sacrificed by death,
and by physical as well as psychological trauma, has scarred generations. The revolt of the
young against all authority so characteristic of most of the important war years has changed our
society irrevocably in ways yet to be understood.

Post-Vietnam military attention turned back to the nation’s commitment to NATO Europe. We
discovered that the Soviets had been very busy while we were preoccupied with Vietnam. They
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had revised operational concepts at the tactical and operational levels, increased their fielded
force structure, and introduced new equipment featuring one or more generations of new
technology. With tactical and operational level nuclear forces deployed, the Soviets embraced
the notion that they could fight and win at the operational level of war with or without nuclear
weapons. Their preferred solution: without.

As always in Europe, numbers spoke loudly—so much so that several distinguished SACEURs
in turn opined that, while the conventional force might hold out for as long as ten days, when that
threshold was reached there would likely be a compelling case for nuclear release. Depending
on the resulting status of the battle at the operational level, a decision would have to be made
to use or not to use thermonuclear weapons delivered by intercontinental ballistic missiles,
bombers, or both.

While the Soviets had been building toward winning at the operational level, the disparity in
theater force strength and the need for mobilization in many NATO countries, including the
United States, inevitably tied the NATO operational level nuclear decision to an extremely
high risk of an all-out thermonuclear weapons exchange. It was almost impossible to rationally
project NATO strategy to any outcome except Armageddon.

As U.S. forces in Vietnam redeployed, military thinkers recognized the need for a new objective
force for a new era. It was an era characterized by the expanded threat in Europe, a growing
threat of conflict in the Third World (especially the Middle East), increasing worldwide
economic interdependence, greater difficulty articulating political goals for the planners who
design military activities to achieve them, and intrusive and abrasive media probing into all
aspects of military operations.

One bright Pentagon morning in 1972, toward the end of Vietnam redeployment, force planners,
of whom I was in charge, awakened to the reality that as force structure and end strength had
declined, only that structure and strength specifically committed to NATO, either deployed or
reinforcing, had been retained. There were, therefore, at that moment, no more than perhaps
twelve divisions remaining in the structure, with a strength authorization of about 765,000.
By comparison, the pre-Vietnam force structure had included sixteen divisions and nearly
986,000 Soldiers. Army Chief of Staff Abrams, General Westmoreland’s successor, personally
intervened with Secretary of Defense James Schlesinger and got the green light to retain
sixteen divisions. However, additional personnel strength would have to be justified in follow-
on budget negotiations with Congress. While the pre-Vietnam strength had admittedly included
some residual holdings from the early 1960s partial mobilization in response to the Berlin Wall
buildup, clearly the right answer was more than 765,000 but perhaps less than 986,000. Since
increasing strength requires more money, only nominal strength increases were ever realized.

The U.S. Army was somewhere close to its nadir. Soldiers and units deployed to USAREUR
saw themselves as minor speed bumps for Soviet forces en route to the Rhine River and beyond;
they did not believe they could defend successfully, let alone win.

While there were many reasons for this, three stand out.

First force modernization—that is, the promulgation of new doctrine, fielding of new
equipment, organizational changes, and improvements in training and education for officers,
noncommissioned officers, and Soldiers—had been at a standstill for nearly ten years.
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Second, absent significant mobilization for the Vietnam War, it was necessary to use the
entire Army—including the Army in Europe—as the rotation base for Vietham. Combined
with the one-year tour length in Vietnam, this increased personnel turbulence in units to a
level well above that at which reasonable unit effectiveness could be achieved and sustained.
The militant youth revolt against authority that characterized the 1960s in the United States
had infested the country’s armed forces. Military jails were full. The drug culture rampant in
the country pervaded all but the best military units. Largely because of these factors, among
others, conscription had been shut down in 1972—more than a year ahead of the draft law’s
expiration—without any sure knowledge that the Army could recruit sufficient numbers to fill
its force structure.

Finally, Soldiers and leaders returned from a war in which they had won all the battles, only to
find the nation had lost the war. There was a crisis in confidence; Soldier confidence in leaders,
leader confidence in themselves as well as in the nation’s political leadership, and Soldier and
leader confidence in their Army and its units.

There was a widespread consensus that the Army needed substantial rebuilding. That rebuilding
began with General Abrams’s appointment as Chief of Staff in the fall of 1972. By the summer
of 1973, reorganization of the Army’s command structure was underway. That reorganization
included, among other changes, dividing CONARC into FORSCOM and TRADOC. The former
was responsible for all Army forces stationed in the United States, including the U.S. Army
Reserve; the latter established doctrine, developed equipment and organizational requirements,
and provided training and education for all ranks.

Born in the summer of 1973, TRADOC was commanded by Gen. William DePuy. At the
same time | was posted to command the Armor Center and School at Fort Knox, armed with
instructions from both Generals Abrams and DePuy that I was to define what the first and
succeeding battles of the next war might require of the Army.

As that work began, seven thousand miles away the Arabs attacked Israel in October 1973.
Within a few weeks General Abrams dispatched me and Brig. Gen. Bob Baer—the program
manager of what would later become the Abrams tank—to Israel. There, Bob and I walked
battlefields with the IDF Commanders who had fought on them, seeking answers to many
questions about the future U.S. Army. The questions we posed focused on documenting
requirements for the Ml tank, especially the need for a larger caliber gun than the planned
105mm, and, most importantly, on critical operational lessons of the Yom Kippur War. Answers
to those questions framed the beginning of what grew into, some nine years later, the doctrine
called AirLand Battle, a concept of war at the tactical and operational levels that U.S. and
coalition commanders employed in Operation Desert Storm.

The armored battlefields of the Yom Kippur War yielded striking lessons about what to expect
in first and succeeding battles of the next war.

First, we learned that the U.S. military should expect modern battlefields to be dense with
large numbers of weapons systems whose lethality at extended ranges would surpass previous
experience by nearly an order of magnitude. Direct-fire battle space would be expanded several
orders of magnitude over that experienced in World War II and Korea.
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Second, because of numbers and weapons lethality, the direct-fire battle will be intense, resulting
in enormous equipment losses in a relatively short time. Significantly, we noted, combined tank
losses in the first six critical days of the Yom Kippur War exceeded the total U.S. tank inventory
deployed to NATO Europe—including both tanks in units and in war reserves.

Third, the air battle will be characterized by large numbers of highly lethal aerial platforms—
both fixed- and rotary-wing—and by large numbers of highly lethal air defense weapons.

Fourth, the density-intensity-lethality equation will prevent domination of the battle by any
single weapons system; to win, it will be necessary to employ all battlefield systems in closely
coordinated all-arms action.

Fifth, the intensity of battle will make command and control at the tactical and operational levels
ever more difficult. Effective command-control will be further degraded by the presence of large
numbers of radio-electronic combat systems aimed at inhibiting effective command-control.

Sixth, at both the tactical and operational levels the complexity of modern battle demands clear
thinking. Thinking takes time, and in battle there is no time to think. Therefore, to the extent
possible, likely battle circumstances must be thought through in advance to reduce the chance
of surprise and to ensure prompt, timely, and relevant decisions.

Finally, regardless of which side outnumbers the other, regardless of who attacks whom, the
outcome of battle at the tactical and operational levels will be decided by factors other than
numbers and other than who attacks and who defends. In the end, the side that somehow, at
some time, somewhere during the battle seizes the initiative and holds it to the end is the side
that wins. More often than not, the outcome of battle defies the traditional calculus employed
to predict such outcomes. It is strikingly evident that battles will continue to be won by the
courage of Soldiers, the character of leaders, and the combat excellence of well-trained units—
beginning with crews and ending with corps and armies.

For those of us who crafted new doctrine to reflect the new environment, one single statement
became the goal: The U.S. military must decide how to fight outnumbered and win the first
and succeeding battles of the next war at the tactical and operational levels—without wasting
Soldiers’ lives, and without having to resort to the use of nuclear weapons to offset the military’s
likely numerical disadvantages or for any other purpose.

The first try at new doctrine focused on the tactical level of war. Several important facts drove
that decision.

First there was the advent of long-range ATGMs in the early 1970s and their appearance and
initial success early in the Yom Kippur War. Lethal at far greater ranges than any other infantry
weapons, ATGMs promised to provide forward-deployed forces a new dimension in defense:
the ability to maneuver to seize the initiative.

Second were General DePuy’s convictions about inadequate tactics, ineffective training and
inept leadership in small units in World War II, and most importantly the terrible cost in Soldier
lives lost unnecessarily as a result. Drawn from his traumatic experience as a young officer
in the 90th Infantry Division, recorded eloquently in his post-retirement oral history, and
described in some detail in Richard Swain’s discussion of the development of AirLand Battle
doctrine in Chapter 11, those convictions burned deep in his soldier soul. While commanding
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the 1st Infantry Division in Vietnam in 1966—67, he was notorious for relieving commanders,
mostly at battalion level—a practice that was widely and bitterly criticized. In truth, however,
his practice had serious purpose, best described in a statement he once made to me: “I’m just
not willing to trust the lives of the soldiers to the command of officers in whom I don’t have
confidence.”

Finally, in organizing TRADOC, General DePuy had assigned a disproportionate number of
officers to write doctrine at the CGSC at Fort Leavenworth, where normally lay responsibility
for writing operational level doctrine—the capstone ideas on which the writing of tactical
level doctrine was based. The aim was to write the pacesetting doctrine at Leavenworth, while
TRADOC’s branch schools would write appropriate tactical doctrine for their respective
branches. Early on it was quite clear that what was intended of Leavenworth would probably
not be forthcoming, for reasons fairly objectively set out in Chapter 11. This created a situation
in which doctrine, normally written at Leavenworth, was largely being put together elsewhere,
primarily at Fort Knox, where work had begun early and in earnest to solve the Army’s most
important challenge: how to fight and win on the armored battlefields of NATO Europe. Time
was of the essence. The DePuy watch at TRADOC could be expected to last four years; he
wanted to finalize what had to be done within that window. In addition, General Abrams,
while ill and before his untimely death in the fall of 1974, made imperative his approval of
TRADOC’s new direction.

Thus it was that, in just a bit more than two years, a new capstone doctrine was drafted. Called
“Active Defense,” it appeared in a 1976 revision of FM 100-5, Operations. Since it had been
written by a handful of officers at Fort Knox, and in General DePuy’s closed sessions with his
center Commanders at Fort A.P. Hill, the new doctrine attracted many critics—both inside and
outside the Army. At root, most criticism stemmed from the fact that the doctrine had not been
written at Fort Leavenworth. Some disdainfully called it “DePuy Tactics.”

Active Defense was published in mid-1976. Earlier that year, armed with draft copies of the
new manual and of the implementing armor force manuals written on my watch at Fort Knox, |
took command of USAREUR’s V Corps. Since I had authored critical parts of the new doctrine
and was not completely happy with what had been written, I took as a first task to somehow
test the ideas on the ground.

Issued in draft to all levels of command, Active Defense became the basis for staff rides—terrain
walks in which division, brigade, and battalion commanders met with me on-site to determine
if the doctrine based on the Yom Kippur War’s lessons was about right or all wrong. After
more than six months of evaluating tactics, weapons, and organization using analytical models
provided by BDM International, commanders at all levels had about convinced themselves
that, with a little luck, the Soviet first echelon could be defeated well forward in the main battle
area. It was quite clear to me at that juncture that, as | had feared earlier, the operational level
problem had yet to be confronted, and it was the corps commander’s responsibility to do so.

In May 1977 I returned to Israel’s battlefields to revisit action at the operational level and then
translate that experience to Europe’s environment. This led to a concept for extending the
battlefield in time (the campaign) and distance (the theater of operations). Most importantly, it
resulted in requirements for long-range surveillance and target acquisition systems and long-
range weapons systems with which to find and attack Soviet-style follow-on echelons. These
systems would be used to disrupt and delay their advance into the main battle and to destroy as
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many as possible before they could reach assigned objectives deep in the main battle area. The
primary goal was to involve the Army in the operational level of war business.

Two months later I succeeded Gen. Bill DePuy as TRADOC Commander, faced with the twin
tasks of somehow defusing vocal criticism of Active Defense doctrine and expanding doctrine
to integrate the tactical and operational levels of war. In addition, it would be necessary to build
a broad consensus about the correctness of whatever ensued. Change is not possible without
consensus. At least part of our problem with Active Defense was that it reflected the fact that
the idea was developed quickly and in a fairly closed forum. Those who considered they had no
voice in the matter tended to reject it out of hand. It was also obvious that somehow whatever
was done had to be accomplished in the TRADOC schools, beginning with Leavenworth.

To defuse criticism and change the perception that new doctrine could only come from the big
leather chair in the front office, I created in the TRADOC headquarters the position of Deputy
Chief of Staff for Doctrine. There had been none before. I appointed Brig. Gen. Don Morelli,
a very bright and persuasive officer, to that position. Morelli, assisted by a briefing team, did
very little else for four years but expose the developing concept to staffs in the Congress and
academia, even as the details were being written. Those who did not agree were invited to
provide suggestions, with the assurance that their suggestions would, to the extent possible, be
included or dealt with in the final product.

At Leavenworth, attrition had taken its toll of the reluctant phalanx of disappointed doctrine
writers, and Lt. Gen. Bill Richardson, the new Commandant, gave the task of writing what
became AirLand Battle to some very bright lieutenant colonels—Huba Wass de Czege, Don
Holder, Richard Hart Sinnreich, and Richmond Henriques.

AirLand Battle doctrine, as first written in the 1982 edition of FM 100-5, followed closely the
concepts set forth in “Extending the Battlefield,” a doctrinal essay taken from my briefings
and published in Military Review in March 1981. The concept derived from my observations
as corps commander, from visits to Israel’s battlegrounds, and from a study of deep attack
targeting for nuclear weapons done by Dr. Joseph V. Braddock of BDM International for the
Defense Nuclear Agency. From the latter came convictions that advanced weapons delivery
and fusing accuracies had reached the point at which we could now attack with conventional
munitions what once required nuclear weapons to achieve desired target effects. A search for
enabling surveillance technology found synthetic aperture radar. Funds were found to accelerate
development based on requirements which we could now write, for what became the JSTARS
and ATACMS systems, designed to be the corps or joint task force commander’s surveillance
and target acquisition and weapons systems, respectively. Thirteen years after we first set down
requirements for those systems they performed with stunning success in Operation Desert
Storm.

AirLand Battle, in my view at least, was an operational level concept; it combined the best
tactical lessons of the Yom Kippur War with operational-level schemes designed to defeat
Soviet operational-level concepts: mass, momentum, and continuous land combat—with or
without nuclear weapons. Beginning with the Bolshevik Revolution in 1917, Soviet military
thought had focused on operational-level concepts, largely driven, some say, by the trauma of
their defeat in World War I and subsequent civil war. In the West, as suggested earlier, while
mechanization offered operational-level opportunities to all nations, only the Germans took
advantage of the offer.
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From AirLand Battle doctrine came requirements for equipment. The long development
time characteristic of the normal materiel acquisition cycle almost guarantees that either
threat or technology, perhaps both, will change significantly during development, changing
requirements and further prolonging development time, thus aggravating the inefficiency of
an already severely dysfunctional system. At the outset, TRADOC inherited several ongoing
programs. Principal among them were the armored reconnaissance scout vehicle (ARSV),
the infantry fighting vehicle (IFV), the UH-60 Black Hawk troop-carrying helicopter, and the
AH-64 Apache attack helicopter. In addition, requirement documentation was in being for a
main battle tank, the XMI, and was being developed for a division-level air defense system.
Proponency for the ARSV, Apache, and the tank resided at Fort Knox.

Shortly after I arrived at Fort Knox in 1973, ARSV prototypes were delivered for testing. There
were two candidates, one full tracked and one wheeled. One look was sufficient to suggest that
both were wide of the requirement, by then some ten years old. Having just forced a decision to
take the unsatisfactory M 114 scout vehicle, and the equally deficient M551 Sheridan airborne
assault/armored reconnaissance vehicle, out of the inventory, I was extremely reluctant to buy
into another uncertain program. We tested the candidates at Fort Knox and recommended the
program’s termination. In retrospect it might have been better if I had kept the program alive and
tried to “fix” one of the candidates to meet the changed requirements, for despite considerable
testing to develop relevant requirements, the Army still does not have a satisfactory ground
scout vehicle.

Not long thereafter the MICV prototype was delivered for testing—again ten years after the
requirements documentation was written. Just on observation it was worse than the ARSV.
However, having just terminated ARSV, we feared cancellation of another major program
would eliminate TRADOC as well. So it was decided to “fix” the MICV by redesigning the
power train, adding armor, mounting the TOW ATGM system, finding a suitable cannon and
fire control system, and including firing ports for mounted infantry. To help hold down rising
costs we added the ARSV acquisition objective numbers to the IFV numbers to help reduce unit
cost. Hence the Army eventually fielded two versions of the Bradley fighting vehicle, one for
infantry and one for cavalry scouts. However, neither model met the requirements.

Recognizing the Bradley’s shortcomings for fighting the central battle alongside tanks, despite
the serious upgrades just mentioned, the vehicle was inadequate for the task. Therefore a Heavy
Infantry Fighting Vehicle Task Force was convened to draw up requirements for such a vehicle
based on study of the Arab-Israeli wars, and [FV systems in other armies. We then considered
revising the XMI tank design to provide space inside for an infantry fire team, a concept similar
to that of the Merkava tank then being developed for the IDF. Design change of that magnitude
would have severely delayed the XMI program, a risk we decided not to accept.

In 1974 an Advanced Scout Helicopter (ASH) Task Force was convened at Fort Knox to set forth
requirements for a replacement for the Hughes OH-6 and Bell OH-58 scout helicopters used
during the Vietnam War. The new scout aircraft would be a companion to the AH-64 Apache,
then being developed. A highly successful ASH Task Force effort suffered rejection in some
bitter bureaucratic infighting in the Pentagon. Nearly twenty-five years later, the Army scout
helicopter requirement is being met by upgraded Bell OH-58s, with the Comanche intended as
a future dual-purpose scout and attack helicopter.
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Early in TRADOCs life the Air Defense Center at Fort Bliss, under Maj. Gen. C. J. LeVan,
developed requirements for an air defense gun system based on observations of the Yom Kippur
War. Twin Bofors 40mm cannons would be mounted on a refurbished M48 tank chassis, and an
armored turret and F16 tracking radar added to make the Sergeant York Division Air Defense
(DIVAD) gun system. The winning prototype candidate was defeated by last-minute changes
to requirements—changes designed to make the cannon system less effective than required at
extended ranges. Air defense missile enthusiasts who replaced the air defense gun enthusiasts
were responsible for changing the criteria on which the DIVAD gun system was tested and
subsequently failed.

Studying Yom Kippur War battles with IDF commanders led to a concept for an improved
“over the hill” battle surveillance system, more recently styled as an unmanned aerial vehicle
(UAV). Early requirements visualized a low-light television system mounted on a remotely
controlled model airplane to demonstrate feasibility. The IDF did just that, flying the system in
operations in southern Lebanon for several years and then employing two systems—Scout and
Mastif—in the 1982 invasion of Lebanon, dubbed Operation Peace for Galilee. Meanwhile, in
the United States, the artillery and intelligence communities started a fatal quarrel over a system
called Aquila. In the end it was overloaded with sensors of all kinds, costs were considered
exorbitant, and the vehicle displayed a penchant for crashing directly after launch, causing
program termination. Only recently has the U.S. military developed a UAV capability—in a
world where such machines have been fairly commonplace for nearly twenty years.

As Active Defense doctrine unfolded, General DePuy undertook a division-level test of doctrine
and tentative organization at Fort Hood. Called the Division Restructuring Study (DRS),
instrumentation was provided by an early version of the Multiple Integrated Laser Exchange
System (MILES). As is normally the case with large-scale tests, the attempt to gather definitive
data about too many things with inadequate instrumentation produced less than adequate results.
Returning to command TRADOC in 1977, I found the study had exceeded time and budget
targets while producing suspect data outcomes. The study was terminated and TRADOC center
commanders met frequently with me over the next eighteen months to develop alternatives
based on what had been learned in the DRS evaluation and in manual battle-lab exercises.

The resulting organization for heavy forces was called Division 86. Study and test outcomes
strongly suggested a need for smaller combat units from platoon upward—with more leaders
per soldiers led. However, the idea ran contrary to personnel management dictums since it
increased the numbers of officers in the division. The question of numbers of tanks at platoon,
company, and battalion was clouded by uncertain performance of the Ml tank power train in
tests then being conducted at White Sands, New Mexico. Resulting compromises produced
an organization that was inconsistent with the organizational concepts in mind at the outset.
We therefore styled Division 86 as an interim organization with opportunities for further
improvement.

Training for all ranks underwent considerable change consistent with developing doctrine.
Revised soldier training began in 1974 with one-station unit training for initial entry Soldiers
at Fort Knox. A noncommissioned officer education system (NCOES) was implemented over
several years. Tied to job performance, it became the basis for assignment and promotion,
ending long-standing inequities in unit-level NCO academies. Meanwhile, officer branch
advanced courses were halved in length—Ilargely a budget decision.
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The Combined Arms and Services Staff School (CAS3) was established at Fort Leavenworth for
all officers in the grade of captain in the 1970s. It was designed to make up for the foreshortened
advanced courses and to accommodate the more than half the officer population that would not
normally attend the year-long CGSC course at Leavenworth. The CGSC curriculum in turn
was gradually changed to reflect the need for officer education at the operational level of war.
A few select graduates of the year-long CGSC course were allowed to remain at Leavenworth
for a second year in the School for Advanced Military Studies program, devoting themselves
entirely to in-depth study of war at the operational level.

The resulting product, some seventeen years later, was a U.S. force that went to war as part
of the coalition that executed Operation Desert Storm. During those seventeen years, almost
everything about that force, especially the Army, had been remade from what existed in 1973
at the beginning of the post-Vietnam recovery.

It is well to remember that Desert Shield-Desert Storm was undertaken at a time when the
United States was in the process of “downsizing” in the wake of the collapse of the long-
standing Soviet threat in Europe. While the ultimate shape of U.S. post-Soviet national security
arrangements was not at all clear, coalition operations to remove the Iraqi Army from Kuwait
provided some useful calibrations.

Desert Shield-Desert Storm was a limited war. Its political goal was made clear at the outset
and its accomplishment was contingent on joint operations by U.S. forces and coalition allies,
and public support at home. When the announced political aim was accomplished, forces were
redeployed. Despite some grumbling that more should have been done, the deployed military
force did what was set forth at the beginning and then withdrew—for better or worse.

The military force fought outnumbered and won its first and succeeding battles, without
invoking the specter of nuclear weapons, and virtually without casualties. The part of the force
that brought the war to a successful termination was a corps-sized combined arms mechanized
force employed with lightning-like speed and devastating lethality. The mechanized force was
supported by deep surveillance and attack systems. Attack helicopter units were integrated
into the tactical maneuver scheme, and fighter aircraft protected the battlefield from attack
by enemy air forces and provided fire support—deep and close. Everything worked—battle
tactics, Abrams tanks, Bradley fighting vehicles, Apache helicopters, the MLRS, JSTARS, and
the ATACMS. New organizational schemes proved more effective than their predecessors.
Soldier and leader training was more than adequate to the demand. In summary, the equipment,
organization, and training designed to support AirLand Battle doctrine was an unqualified
success—one might say in spite of and not because of all the compromises and shortfalls just
recited.

There are hidden caveats, however. First, there was the mobilization of considerable numbers
of small units or detachments whose numbers were nominal but whose skills were essential.
Three National Guard mechanized brigades were called to active duty. Tested at the National
Training Center at Fort Irwin, they were found not ready for combat.

The annoying and persistent truth about the Army’s reserve components, especially National
Guard combat and combat support units, is that no one knows what it takes to bring those
units to a satisfactory level of readiness. Changing force requirements by the active Army
have historically resulted in reorganization of National Guard units—to the end that they are
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forever unready. However, the reserve components have become so politicized that, despite an
obvious need for dramatic systemic change, hardly any change is possible. In former years there
was talk of “One Army.” Conceptually it was a seamless structure including active, National
Guard, and U.S. Army Reserve units—all ready, willing, and able to go to war quickly and
effectively. However, concept and reality were poles apart. There was much rhetoric and little
accomplishment. More recently “One Army” has given way to the “Total Army.” Unfortunately,
the conversation/reality gap is wider than ever. This is largely so because in the post-Soviet
national security spectrum there are fewer deployed forces, hence increased requirements for
ready forces and the means to deploy quickly to a more variegated selection of geography
and contingency situations. Systemically, the Army Reserve Component system is a legacy of
Secretary Calhoun’s expansible Army concept and its eventual implementation (with conscripts
instead of militia) and the mobilization system developed as a result of the reforms initiated by
Secretary of War Elihu Root in the early twentieth century.

Second, unit performance, especially in Operation Desert Storm, strongly reflected several
months of training in the region before the Hundred-Hour War began. Unit training, few if
any individual replacements, plenty of ammunition, range area, and time, all enhanced unit
cohesion and leadership. After some months, several unit commanders, satisfied with unit
proficiency, observed that it was time for the war to begin. Once the Hundred-Hour War began,
unexpectedly low casualty rates, especially in ground forces, spelled extremely low personnel
turbulence rates and continued excellence in unit performance. Unit effectiveness is ever the
victim of the individual replacement system, a fact commented on strongly and adversely after
every war. The individual replacement system is a residual of the Army’s Industrial Revolution
heritage and of Secretary Calhoun’s expansible Army idea. In the modern era it is clearly
dysfunctional-—an unacceptable inhibitor to unit effectiveness.

Third is logistics. Months of in-theater train-up before the Hundred-Hour War enabled the
establishment of a robust logistics infrastructure. Logistics support for the U.S. VII Corps and
its supporting units in the great end run around Iraqi forces in Kuwait was surely one of the
most impressive military logistics accomplishments ever. The period of preparation concealed
both the complexity and difficulty of what was done. Since it all worked so well, hardly anyone
is now looking closely for buried problems. There are some, however. Problems ranged from
the enormous transportation effort to support such an operation over tremendous distances to
the vulnerability of large on-ground stores to enemy attack, especially ballistic missile attack.
The U.S. Army logistics system is another significant part of the traditional mobilization system
that, like the personnel replacement system, begs for change.

Fourth is the research, development, and acquisition process. None of the marvelous new
weapons used in Desert Storm appeared overnight. The Abrams tank had its beginnings in the
MBT70 program. Conceived as a combined American-British-West German venture, it broke
up in the late 1960s because of increasing costs and national differences over weapons and
other integral systems. A unilateral U.S. version, the XM803, followed, but was unilaterally
terminated by Chief of Staff Westmoreland in the wake of congressional termination of the
Cheyenne helicopter program.

Auser task force at Fort Knox in 1970-72 drew up the requirements for what became the Abrams.
Eventually included was the exciting new British Chobham armor technology. Requirements
were rigorously reviewed and amended based on the IDF’s experience in the 1973 Yom Kippur
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War. Developed by competitive bid to industry, prototypes appeared in a relatively short five or
six years, but the audit trail goes back to the late 1950s.

Requirements for what became the Bradley were first laid down in 1964 as a Mechanized
Infantry Combat Vehicle (MICV). After substantive changes to armor, weapons, and power
train, the Bradley finally appeared nearly twenty years later.

The acquisition system takes far too long, is far too encumbered by a complex maze of
regulatory milestones, and is far too vulnerable to the funding whims of a Congress convinced
that all weapons cost too much—as does the Defense Department establishment as a whole.
These concerns—along with cost, competitive contracting, and ethical practices by defense
contractors—head most congressional agendas. While the Goldwater-Nichols Defense Reform
Act of 1986 sought to reform the system, the basic systemic flaws remain, despite the reform
legislation.

The world has continued to change since Operation Desert Storm in 1991. Indeed, it changes
even as we assemble this account of three-quarters of a century of mechanization in the U.S.
armed forces. Nonetheless, some things do not change. Several of those have been cited
above—for emphasis, more than once. There are others that have not been cited. However, 1
think it is necessary here to make two additional enduring observations.

The first is about technology. We like to think of ourselves as the most technically advanced
nation on earth. Without debating that premise, permit me the following observation. An almost
childlike faith in the marvels of modern technology is as much a part of U.S. history as is Manifest
Destiny. Techno-utopianism has pervaded the last half of this century. This is true of society as
a whole, but it is especially true of defense undertakings because of the size and visibility—and
hence the vulnerability—of the defense budget. Techno-utopianism notwithstanding, we seem
too frequently to deny out of hand some important achievement of modern technology that
offers new capabilities and fresh opportunities. Again consider the tank, the centerpiece of
modern mechanized warfare. The U.S. Army’s Abrams tank has only one peer in world tank
fleets, the Israeli-designed and produced Merkava. The Ml Abrams and its variants embody
lessons about tanks and tank warfare learned by tank Soldiers beginning in 1918, when the
Army borrowed French light tanks so that Sergeant Starry and his Tank Corps comrades in C
Company, 329th Tank Battalion, could cross the trenches and make it through the wire ahead
of the infantry. Although considerable zeal has been displayed by those working to improve
tanks technically, even more zeal has been shown by those trying to make the tank technically
obsolete. The arrival of tactical nuclear weapons in the middle decades of this century was
widely heralded as the death knell of the tank. However, with better understanding of nuclear
weapons effects, and upon sober reflection, tanks were deemed probably the very best place to
be on the nuclear battlefield. The appearance of ATGMs in the 1973 Yom Kippur War—along
with considerable misinformation about their contribution to tank losses in that war—was
widely heralded as marking the end of the tank in battle. After collecting and analyzing the
facts, it still took considerable time and effort to persuade some, but not all, techno-zealots that
ATGMs accounted for only about 8 percent of the IDF’s total tank losses. Beginning with my
time at Fort Knox, after visiting the Yom Kippur battlefields and examining closely the history
of tank-on-tank engagements in that war, I created a brief lecture called “Tanks Forever.” In
it I set forth a concise statement of fact regarding the allegations of the ATGM enthusiasts.
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However compelling it may have been initially, it was subsequently necessary to revise and
revive that briefing about every four years for the next fifteen years or more.

The second observation is about Soldiers. Modern battle is extremely intense and complex. The
next modern battle will certainly be more intense than the last. It will witness increased range
and lethality of a growing menu of weapons of all kinds, along with increased complexity of
command and control amid a growing deluge of information. Added to this picture are ever
more difficult strategic and operational level challenges in a yet dangerous world. As a result,
Soldiers and their leaders will continue to constitute the deciding element. The systems people,
the nuclear people, airpower advocates, maritime enthusiasts, and information technology
wizards all too frequently misunderstand, ignore, or would forget that. Scientists will ever
contend they have just discovered some new technology that makes courage, leadership, and
Soldier and unit effectiveness obsolete. Let us hope that one day this may come to pass. History,
however, instructs that it is unlikely to be so. The history of mechanization as recounted in
these pages is a record of the search for the best doctrine, equipment design, force structure,
organization, and training for soldiers and leaders. Yet battles will still be won by the courage
of Soldiers, the character of leaders, and the excellence of unit training conducted before battle.
Nothing in the superb performance of U.S. forces in Operation Desert Storm, indeed nothing in
the half-century-long standoff with the Soviets, goes against that eternal truth.

Taken altogether, we have come full circle with ideas set forth in the introduction to this book.
In preparing for battle we must ever recognize the challenge of taking available technology and
making with it the best force that can possibly be fielded. Clearly, as history has demonstrated
time and again, the better tank is the one with the better crew—almost regardless of the level
of technical sophistication. On the other hand, technological advances continue to provide
new challenges and new opportunities. This relentless technical march can neither be avoided
nor set aside. So it is that those who prepare for war must ever be mindful of their obligation
to capture and harness technical advances to the doctrinal imperatives of battle—especially
at the tactical and operational levels of war. That reality is why we began this anthology. We
were impelled by the notion that: “we are . . . not so much in search of dominating technology
as we are in search of the intellectual power to understand the possibilities and limitations of
burgeoning technology, and the moral courage to step out in new directions. While there is no
lack of new technology, the intellectual power and moral courage to use it properly seem ever
wanting.” That search for wisdom, courage, and leadership must never end.
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Operations Analysis for Armor
Armor Magazine

March—April 1970
Co-Authored with Arthur R. Woods

It was the scientist Archimedes who, at the request of the King of Syracuse, set to work finding
a way to raise the Roman naval blockade of that city over two thousand years ago. Since that
time, as no doubt before, the scientific hand has, more than once, been lent to the art of war. In
more recent times, as early as Frederick the Great war games playing out on a map the course
of battles and wars received considerable attention. Later some bright American military minds
of the nineteenth century brought the science to this country. The Englishman, F.W. Lanchester,
in 1914-1915 described mathematically relationships between attrition, firepower superiority,
and victory in air war, resulting in the now familiar Lanchester equations. American Thomas
Edison, of electric light fame, working for the Navy in World War I made analytical studies of
more effective ways for ship convoys to evade submarine attack. Not until the Second World
War and after, however, was there widespread application of the scientific method to military
problems. Blackett’s Circus, a mixed bag of scientists and military persons trying to improve
United Kingdom air defenses in Hitler’s War, really gave birth to modern military operations
analysis, or operations research. And the Atlantic War against the German submarine fleet saw
the scientific method applied in operations of the U.S. Navy’s Tenth Fleet.

From these beginnings has grown today’s profusion of agencies and groups dedicated to
scientific evaluation of military problems. Business and industry have applied operations
analysis to many activities—transportation, inventory control, merchandising, and servicing;
and to the curricula of colleges, universities, and business and military schools. The recent past
has seen the introduction of courses to train enough people in a wide variety of disciplines to
meet the increasing demand for analytical talent in government and industry.

With respect to solving military problems, it is often said that new analytical methods of
the scientific approach outdate more traditional systems of military decision making. There
is extensive commentary about: the incompatibility of military thinking and the scientific
method; the alleged military preoccupation with subjective and solution-oriented thinking; and
the scientist’s all too leisurely collecting, sifting, and sorting facts into shaky and inconclusive
hypotheses.

The soldier (says the scientist) blunders with precipitate haste into premature decisions with
inadequate data, blindly resisting change, even after better alternatives become apparent. The
scientist (says the soldier) dawdles and ignores or obscures the commonsense obvious, delaying
decision and avoiding responsibility for choice until decision’s time is long past.

The military record of operations analysis is spotty, even though the black art had its modern
genesis in solving military problems. Too often descriptions of operations analysis methods are
in terms of rolls of the dice, turns of the playing cards, or revolutions of the roulette wheel—real,
practical military applications being much harder to define and describe. So, while there is a
[profusion] of literature describing tools and techniques in fundamental terms, or at best related
to business applications where profit or loss statements suffice as measures of effectiveness,
there is but limited writing about operations analysis couched in useful military contexts.

Reprinted with permission from Armor Magazine.
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Making decisions about military operations is a military business. Of necessity, it seeks
problem solution, not so much out of intellectual bankruptcy as from the ever present demand
to get the job done—and on time. Military decision making is the unique task of the military
man. It combines experience, judgment, and technical competence, acquired through years of
schooling, service assignments, and combat duty. Since 1945 an exponential growth of science
has made available new and more powerful methods of analysis. These analytical methods are
the unique field of the scientist. They combine education, experience, and technical competence
in a field of expertness into a set of skills that have been, and can be increasingly, useful to the
soldier.

Each year the Army gets more technical and the soldier becomes more reliant on the civilian
scientist to help decide what is needed for military tasks, to help design, test, and produce
weapons and equipment, and to help find better ways to use military equipment. It is nearly
impossible, if not undesirable, to try to train the military man to stand in for the scientist. It is far
more practical to educate the soldier into the scientist’s ways just enough to combine scientific
method and soldierly judgment in more precise statements of requirements; in conducting
realistic research, development, testing, and engineering; in analysis of operational methods;
and in the inevitable dialogue with the scientist.

This is the story of an association between scientists and soldiers lasting almost two years. It is
a good demonstration of the potential of scientific skills applied to operational methods. It will
not be necessary to identify units and persons except to say that the authors were parties to the
dialogue—one a scientist, the other a soldier; that the setting is a Seventh Army tank battalion;
the locale the historic German invasion routes in the Hessian Corridor; the time 1962-1964.
The scientists were a varied group of mathematicians, physicists, ballistics experts, electronic
wizards, and psychologists, sometimes in platoon strength, who off and on during the period
invaded the domain of the soldiers. The soldiers were the standard issue variety who have come
to be furnished by the government for an increasing variety of purposes over the years.

Some of the data are hypothetical, but representative—for obvious reasons. Some experiments
were not completed, and are so reported. Some ideas presented are embryonic and should be
further investigated. All are related, along with completed work, to show the potential as well
as the accomplishment. The story is told from the two viewpoints by a soldier and a scientist.

SOLDIER: It was a meeting engagement at point blank range. Blessed by the division
commander, whose wisdom (as usual) became more apparent as time wore on, they came with
charts, big words, a scientific air, and a proposal to experiment with our operations. There were
to be cameras, simulators, recording devices, and much analysis of small unit tank operations.
There was a least a platoon of them.

SCIENTIST: We went to Europe that spring to collect, for the first time, good tank duel hit-kill
data to use in a computer-run war game analyzing small armor unit combat actions. We had an
idea that, with movie cameras strapped to tank gun tubes, we could record gun lay, acquisition,
identification, and fire times, gun trunnion cant, and accuracy of lay at time of firing. Thus
we could better identify component elements of tank duels and, by further analysis, get more
accurate performance data for the war game. We briefed the soldiers on our problem.

SOLDIER: We huddled for a quick estimate. It was a big project, and would eat up training
time. But we were scheduled for platoon and company exercises, and some of us felt that we
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could use their gadgets as gunnery training devices at a time when limited range availability
had made us apprehensive about maintaining gunnery proficiency. So we set to work.

SCIENTIST: After some preliminary work with movie cameras we finally settled on 35mm
data recording cameras capable of several thousand frames a minute. The camera attached
to the tank searchlight mount was activated partly by an assistant instructor (civilian analyst)
riding the tank, and by tank commander-gunner firing controls. It took individual pictures of
targets at acquisition, during ranging and gun lay, and at the time of firing. At the bottom of
each picture was a data panel (Figure 1) on which twelve event marker lights indicated, when
illuminated, a specific operation and time of performance. Seven events were marked manually
by the assistant instructor, others automatically by commander-gunner controls. Range data
were fed direct from the computer.

SOLDIER: The almost perpetual Even Mark y Tat'?k' - Tige,With
. ven Marker entifying rame weep
haze that shrouds the Hessian Bank Number Number SecondHand

landscape, a year with a dark wet
spring, and the inevitable graininess
of 35mm negatives blown up to
8x10 for evaluation combined to
make it hard, if not impossible,

. : 1& 2 main gun fire Computer Marks Indicates
to spot a target in a picture, ?Ven 3targetavail. range frames time of
though the crew had acquired, |4gunneridentfy  setting forref. recorded
identified, and fired on the target. [5targetacq. events

6point

We used up our training stock of  |7%62mmo type1& 2
TNT for smoke and flash. And, |9coaxm.g.
since blank tank gun ammunition |10trretm.g.
. 11startmove
was not available, we turned to the |, stop move FIG 1
scientific platoon for help.

SCIENTIST: Using some 3-inch diameter blank steel stock in 8-inch lengths, we drilled for
half the length a half-inch diameter hole and mounted the gadget on a large plank. These we
fastened to the glacis plate of the tank, and into the tubes we stuffed some standard flash-bang
simulators with detonators hooked to the tank firing circuit. The simulator generated enough
flash and smoke to make target identification positive on film and incidentally, we were told,
made crew training more realistic.

SOLDIER: Although good searchlights were among our assets, we wanted a way to use the
cameras at night, and we needed to know more about night firing without illumination. The
problem we put to the scientists was simply to give us a night capability equal to the camera
potential in daylight, [then] we could give them their data.

SCIENTIST: This was more difficult. We wanted night firing data, and this was a good idea.
After some false starts we hit on the idea of ultra-violet target illumination which would not
be visible to the human eye and yet would burn through searchlight illumination to record on
film. Ultra-violet light tubes were arranged on targets in “V” or “L”-shaped patterns. Gun lay
was scored by indexing with reference to the light pattern on the resulting picture. We tested it
and it worked.
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SOLDIER: By this time several months had passed and we were ready to try our fledgling
training device in field exercises. We convinced the scientific platoon that they needed this kind
of data too, and we finally agreed on a series of tests.

Individual tank in quasi-combat course similar to gunnery table VIII day and night.
Tank platoons in a quasi-combat platoon course day and night.
Tank platoon quasi-combat courses with free maneuver against random targets.

® An exercise to develop data about battlefield agility. We had observed that for some
reason our gunners’ lead applications on moving targets varied a great deal, and that our lead
doctrine, or possibly our training, needed examination.

We also felt that if we could not improve film processing times to make reasonably prompt
debriefing possible, much of the training value of the camera system would be lost. We were not
insisting on the immediate debriefing which was our custom on table VIII, but some reasonable
approximation had to be achieved. The scientific platoon had been developing film, printing
a set of 8x10s, and scoring each frame with a scoring grid. We suggested that, if they could
get a quick processing device, we could settle for projecting the negatives on a screen in the
debriefing shack, scoring as we went along. With several projectors we could display a whole
platoon situation at one time by projecting identically timed frames from all platoon cameras.
In this way we could score platoon coverage of the target area, see how the platoon leader
distributed his fires, and at the same time score each individual tank for gun lay and fire time.

SCIENTIST: Hundreds of firing sequences from the first three tests outlined above produced a
mass of data which reduced to these statistics:
Gun lay data indicated a high

POSTURE TOTAL FIRE TIME (SECONDS) ~ Probability of first round hit
which, coupled with laboratory

Offensive 12 lethality data, worked out to a

Defensive 8 70 percent probability of hit-

Overall Average 10 kill on the first round. There

seemed to be wide variance in

results, depending on who fired

OBSERVED LEAD the first round in a tank duel. It

LEADS MILS appeared from camera data that

5 25 the tank firing the first round

HEP enjoyed about an 80 percent

41— 950 METERS —20 better chance of a kill than its
5CREWS adversary.

3 10 Graphical representation of parts

o 10 of the agility experiment are

shown in Figure 2. This portrays

1 —5 data concerning a platoon firing

at a moving target. The shaded

0 | | | | | 0 area represents acceptable lead

0 5 10 15 20 25 30 variances for a lethal hit. Lines

FIG 2 on the chart represent actual
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lead setting applied by gunners as
target speed varied.

AREA OF VULNERABILITY
NO LEAD

In night firing tests targets were
flash-bangs to the front of the firing
tanks, offset enough to require
acquisition and gun lay. A lethality
grid keyed to target range and type
was used for scoring effects of the
standard night firing sequences
prescribed by gunnery doctrine.

The film processing problem we | | |

recognized ourselves from the 00 400 800 1200 1600 2000
beginning. Finally we found a FIG 3 Range, Meters

suitcase-size commercial film
processor to develop film at a rate
of six feet a minute. No darkroom AREA OF VULNERABILITY

was required, and battery power a?r;; E;’ % LEAD HEP
made this an ideal field Kkit.
With standard issue 35mm slide
projectors rigged for film strips
we could begin debriefing within
ten minutes of an individual tank
run and within twenty minutes of
a platoon run.

SOLDIER: At the same time the
camera tests were in progress, part | [

of the battalion was firing gunnery 0 600 1200 1800 2400 3000
qualification tables. To verify data FIG 4 Range, Meters

from the camera tests we made
a complete record of live fire to
match the nonlive data. Fire times for initial rounds were slower by more than a second than in
camera-recorded sequences, averaging about 11.5 seconds. This is probably accounted for by
crew reaction to live fire. Using a lethal target area grid on live fire targets, and the laboratory
lethality data, we were able to verify the 70 percent first round hit-kill probabilities suggested
by the camera tests. It was of course not practical to verify that the tank firing the first round in
a duel enjoyed an 80 percent better chance of kill, although by this time some were willing to
suggest that a crew of scientists should oppose a crew of tankers for a live test.

Results of the agility experiment caused detailed analysis and revision of our lead doctrine. We
noted that at no reasonable range was it possible to track fast-moving targets accurately. This
suggested that in the tank duel, if one is caught exposed, it may be the best tactic to simply turn
flank to the enemy and run at top speed for a covered position from which to attack him. For, at
apparent speeds over 20 miles per hour, it appeared that there is no gunsight system in the world
that could track accurately enough to consistently bring fire into the lethal band. We constructed
a series of charts (Figures 3 and 4) to analyze our problem and work out solutions.
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The camera pictures also showed
clearly a problem we had only USE OF BATTLESIGHTS

suspected before—that of trunnion HEP & APDS
cant. The guns always seemed line of si §
ght
target

canted a little, but how much and eriscone
i ? We suggested P P

with whqt effect? gg TRAJECTORY heig ht
an experiment, first to find out
what average cant is under field
conditions, [then] a live fire test
to determine the precise effects of
cant on trajectory.

e

Scoring thousands of firing sequence | | I | | I
pictures with the scientists showed 0 400 800 1200 1600 2000
us a wide variety of range and FIG 5

intervisibility factors. We knew now
how much better it was to fire first, and were understandably anxious to reduce first round fire times.
We also knew that tank commander ranging was the most time-consuming element in the acquire to
fire sequence. These factors combined to cause reevaluation of our battlesight doctrine. Battlesight
is a way of reducing initial round fire time, but the other factors made us wonder if we had the best
SOP battlesight. Which setting was better, and how to find it? The problem is shown graphically in
Figure 5.

SCIENTIST: To find average trunnion cant we bought several dozen builder’s spirit levels,
fastened them to commander’s cupolas, [and] attached a small acetate-covered board and a
grease pencil to each. The commander recorded his tilt at each firing position before moving
off. Over several weeks of maneuvering and firing, average cant rounded out to about five
degrees. Continued tests showed this figure varied with terrain as one would expect, but that the
relationship between average slope and average cant was not linear. In other words, regardless
of the terrain, tank commanders habitually sought fairly level firing positions. With live fire
we measured the effects of trunnion cant from two to 20 degrees in either direction. Right cant
throws the round up and to the right, left cant down and to the left. Rounds with lower muzzle
velocities are of course more affected than high velocity rounds.

The battlesight problem was more difficult. By this time the soldiers had sufficient insight into
the way we worked to really hold our feet to the fire. The question they posed in this problem
is illustrative: “Give us the range finder setting at which we get grazing fire for the greatest
possible distance, with the round rising no more than five feet off the ground, which is generally
the hull down elevation of an enemy tank.” We set up a linear program to analyze thousands of
ordinates trajectories at hundreds of ranges for several rounds. But we had to get a computer
to work it out. We instructed the computer to optimize range against a primary constraint of an
ordinate no greater than five feet.

SOLDIER: Since they varied so widely from doctrine, we tested the computer results with
live fire against a spaced array of targets from 100 to 2500 meters, with better results than
the computer had predicted. Aiming at the bottom of mass, at a range finder setting of 1700,
for example, the computer figured the round to fly no higher than five feet from 150 to 1700
meters. We found by test a much better performance, with the round flying no higher than five
feet out to about 2000 meters. HEP, with a slower muzzle velocity, on the other hand, was

40



Armor

not susceptible to battlesight and required ranging for each round because of its high looping
trajectory. We revised our gunnery doctrine generally as follows:

In the chamber: APDS
Range finder indexed: 1700 meters APDS
Initial fire command:

COMMANDER GUNNER LOADER
“Gunner”
“Tank”
“Identified” “Up”
“Fire” “On the way”

Average fire time:
First round—>5 seconds
Second round—11 seconds (total)

Cutting fire times in half'had licked POINT OF IMPACT FOR

the better part of the problem of MAXIMUM EFFECTIVENESS
how to get off the first round, and

thereby increased effectiveness by
a factor estimated to be about 60
percent. Should the initial target
require ammunition other than
APDS, we decided to fire the
round to get the advantage of firing
first, [then] change ammunition
and index or range for the second
round.

Our evaluation of trunnion cant
effects showed that for faster
rounds they were generally within
expected  dispersion  patterns
for normal ranges, so we decided to ignore them. With slower ammunition the problem was
complicated by the unique bursting characteristics of the HEP round. A base detonating fuze
on the round we were using caused much of the lethal spray of the round to go to the rear and
sides of the point of impact. Before adjusting for average cant we wanted to have an integrated
picture of the total effect of cant and burst characteristics, especially on horizontal targets. So
we asked the scientific platoon to instrument a test firing and give us the data.

FIG 6

SCIENTIST: To instrument the test of ammunition burst characteristics we fabricated targets
shaped like personnel in dug-in antitank positions. Target cloth envelopes were sewed up in
appropriate form and by insertion and inflation of a large balloon we created a target with
area, volume, and resistance to fragmentation approximating those characteristics in the human
body. Body count we got by counting deflated balloons—those which fragments had penetrated
sufficiently to rupture the target cloth envelope and the balloon skin.

SOLDIER: Recognizing only the bursting characteristics, maximum effectiveness could be
gained by aim off as indicated in Figure 6. The cant problem was analyzed by studying a series
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of charts like Figure 7. We were Point of Impact HEP

working on a reticle calibrated in ange Ist round

oranges, apples, lemons, or similar meters 7.5x 7.5 PANEL (HARD TARGET)
geometric figures, and fixed to 2500

indicate where to aim for average MISS
cant condition when the project | 2000
had to be shelved. More work
needs to be done on this problem.

About this time the helicopter 1000 —

15004

was being widely recognized as 5

a machine of great potential— 500

especially in Vietnam. Having no 0 [ [ | [ [

experience or data to evaluate, we -15  -10 5 0 5 10 15

asked if cameras could be used in )
Fig7 left CANT, DEGREES right

helicopters and on tanks to record
the events of tank versus helicopter
duels. By this means we hoped to get a preliminary view of what problems we might encounter
fighting an enemy equipped with aerial platforms of the helicopter variety. So we put this
problem to the scientists.

SCIENTIST: We were fascinated by this idea. No research had been done, and little if any
real data was available. We resurrected the movie cameras with which we had begun our tank
duel experiment, mounting one on the barrel of the tank’s cupola machinegun and another
in a helicopter weapon system mount. With a hundred or so runs of helicopters against tanks
in a variety of tactical situations we began to develop fairly consistent statistics and hit-kill
probabilities. More analytical work needs to be done on this subject. Since we were near the
end of the time available for field experiment, we were unable to explore this any further.

SOLDIER: Helicopters got some good shots at tanks, and tanks were quite effective against
helicopters. This experiment convinced us that we had better potential against aerial platforms
than we had been led to believe, and that it was probably better to fire than to hold fire against
helicopter-like platforms. It certainly showed us the dangers of not looking up as well as all
around, and it demonstrated the vulnerability of some of our formations to attack by aerial
weapons platforms while moving, and from the rear 120 degree sector. We acknowledged these
facts in revisions to the training program, and by adjusting our battle drill combat formations.

SCIENTIST: Our time was up—in fact we were overtime. We had stayed on to investigate
the new avenues that seemed to open up all the time. We had stimulated more ideas than
we could handle, more knotty little problems that needed investigating, and were more than
ever convinced that good scientific analysis is fundamentally the product of good real world
performance data. But our data bank was full, thanks to an imaginative bunch of soldiers who
were willing to try anything, and who many times showed opportunities for investigation that
our more stereotyped vision just overlooked.

SOLDIER: Detaching the scientific platoon was a reluctant process. We had come to appreciate
their tremendous capability to analyze our problems. Summing up, we were convinced that
the camera system had potential as a training device. It permitted precise measurement of
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performance without firing a shot, and within reasonable tolerances of actual performance, at a
time when training resources—area, time, and ammunition—were all in critical supply.

At the same time we were equally convinced the 35mm data recording cameras were much too
sophisticated. They were not the kind of equipment we could be expected to care for properly
without additional skills, equipment, and personnel. They had capabilities far exceeding what
we needed for training. In fact the old reliable movie cameras, with a little improvement, could
serve our purposes very well. We had also investigated miniaturized television cameras, available
commercially, for use as data recorders and for instantaneous assessment of performance, but
this had to be set aside for the moment.

The scenarios of all tactical tests designed to gather data had to be drawn very carefully and with
precision, to include measuring ranges, siting targets, positioning equipment, and rehearsing
enemy scenarios beforechand. While initially we saw this as burdensome, it came through
clearly before long that, the more meticulously training is planned, the better is the training. It
should not be necessary to relearn this lesson, for it is much taught, but the idea of precision in
planning, precision in measuring performance, and precision in analyzing effectiveness stuck
with us. It permeated everything we did tactically from that day on, forming the basis for platoon
and company test exercises, for equipment evaluation, and even for an analysis of performance
of crew and small unit commanders. It caused us to reevaluate at one time or another almost
everything we did. Better load distribution of our bulk fuel and ammunition loads was the
product of a linear program set up for us by the scientific platoon, but which we were able to
operate ourselves once they were gone. The prescribed load list of spare parts was the subject
of a thorough analysis, though this project had to be set aside in the face of insurmountable
administrative barriers impeding implementation of what we had found necessary to improve.
A scheme to navigate cross-country at night using a radio station grid system was put aside,
but promised great potential. The battalion training program underwent a thorough analysis in
which we found such a lack of available human performance data that we had to collect data to
provide the basis for analysis and design of a new program.

In short, the scientific platoon had been quite an asset. They taught us to apply the scientific
method to military problems, and to temper it with a little military common sense—an
invaluable combination. We learned we could make many analyses ourselves by just collecting
good hard facts, and with them make some cupola estimates. The lesson was clear. We had a
good synthesis. The scientists provided the technical knowledge and understanding of how to
collect, relate, and interpret data. The soldiers contributed the sense of urgency, of purpose, of
insistence on clear goals, the knowledge of how human beings and machines behave in battle,
and a certain hopefully useful cynicism about the relationship between theory and practice in
everything to do with war. We learned to tolerate one another’s idiosyncrasies in the search
for well reasoned, properly documented, soundly analyzed, and thoroughly practical results,
results to improve our combat effectiveness.
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Sheridan Critique I
Letter to Colonel Lane Carlson

Soldiers Magazine
11 May 1972

I have read with great interest your two-page spread on the nonmetallic cartridge case for the
152mm gun-launcher in the M551 Sheridan on pages 44—45 of Soldiers, May 1972 issue.
While you undoubtedly had this spread cleared by the appropriate authority, I have to take issue
with it from a standpoint of the facts it presents and the credibility problem it raises.

Your article indicates that the caseless cartridge is relatively insensitive to jolting, jarring,
dropping, and so on. This may be the case in whatever tests have been conducted, but is
certainly not true in combat where fire and explosion hazards presented by this cartridge case
make it extremely dangerous.

The fact is that the nonmetallic cartridge case usually breaks up when the vehicle hits a mine,
and always shatters when the vehicle is hit by armor-defeating ordnance which penetrates into
the area of the ready racks. In combat the round is really quite frangible. In addition, once it
breaks up the nonmetallic cartridge case becomes, in effect, a collection of powder pellets on
the turret floor. These explode and burn from the heat and/or blast of a mine detonation or from
penetration of the vehicle by armor-defeating ordnance. Sheridan crews are extremely sensitive
to the danger of fire and explosion, and in combat simply do not stay with the vehicle after it
is hit. In my experience in Vietnam, while commanding the 11th Armored Cavalry Regiment,
every Sheridan hit by an RPG exploded and burned because the ammunition broke up and
detonated within 15 seconds, destroying the vehicle and seriously injuring or killing the crew.
In almost every case of a mine hit one or more rounds in the ready rack fractured, and in several
the detonation vented the hull and ignited the fractured cartridge cases.

In addition to combat environmental problems, a rigid “no smoking” rule has to be invoked in
all environments—training and combat—with caseless ammunition. While it is a good idea to
have no smoking rules around any kind of fuel-consuming equipment, soldiers will inevitably
violate the rule. With the nonmetallic cartridge case smoking in the turret inevitably causes
fire, even if the rounds are bagged. The nonmetallic cartridge case is therefore a long way from
being soldier-proof.

So I consider your spread on the nonmetallic cartridge case to be misleading and nonfactual.
Soldiers who have fought in the Sheridan will read it and it will become another case of lack
of credibility in an official Army publication. Soldiers who have never seen a Sheridan will
read it, talk to their buddies who have fought in a Sheridan, and the Army will lose credibility
with them too. I understand the R&D community’s commitment to the idea of the nonmetallic
cartridge case, but from a practical standpoint it is beyond the state of the art at this time, and
from the user’s point of view it is a substandard piece of combat gear. Therefore the less we say
about it the better. And, if it is necessary to say something, tell it like it is!
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The Role of Cavalry

Blackhorse Association
Fort Knox, Kentucky
20 May 1972

The Vietnam experience created considerable confusion about the role of infantry in our Army.
Many now believe that the role of infantry is as a reconnaissance force whose mission it is to
find the enemy, then destroy him with external firepower. Experience proves that there is no
substitute for a force that can and will close with and destroy the enemy. If infantry no longer
has this mission, what force does?

Vietnam experience also proved armored cavalry to be much more than the reconnaissance
and security force doctrine prescribed as its primary role. The cavalry role in Vietnam was as a
combat maneuver force; it was the most cost-effective such force on the battlefield in terms of
killing power per man exposed to hostile fire.

Extrapolating from Vietnam, it appears reasonable to conclude that, with the possible exception
of'a major war against the Soviets, armored cavalry is the most capable, and in the long run the
most economical, force to meet requirements of the President’s coalition strategy.

There are several reasons why this is so. Cavalry is a ready-built combined arms team, integrated
at levels most likely to be needed in combat with almost any enemy except the Soviets. In terms
of capability to fight in almost every environment, cavalry is a true economy force against all
but a heavily armored enemy. The armored cavalry regiment, with a couple of battalions of
airmobile infantry, can control an area of operations normally requiring a division for less than
half the manpower, equipment, overhead, and dollars required by the division-sized force.

In terms of the problems that confront the Army today—the confusion of experience, the
confusion of values—cavalry training, organization, and methods of operation are tailor-
made systems for problem solution. There are several reasons why this is so. Cavalry is the
best environment in which to train young officers and NCOs in the integrated employment of
combined arms at all levels of command, lessons the young officers especially will desperately
need later in their careers.

Cavalry is the greatest challenge to soldier and officer alike in terms of variety of experience,
range of work to be done, and professional proficiency required in performance of a variety of
missions and tasks. Cavalry is a ready-made environment for testing new doctrinal concepts
relating to the mix of combat arms in the combined arms team, especially the ground-air mix,
and for testing new equipment concepts for all combat arms. Cavalry is a ready-made capital
intensive force where improved technology has made and can make a more effective force for
the same or less manpower.

Cavalry units present the single greatest challenge to leadership of any Army organization in
terms of variety of mission, organization, and equipment. There is no better leader training
ground than a cavalry organization. However, cavalry today is largely organized and equipped
to refight World War II. We need to look long and honestly at our organization, equipment,
and doctrine to better configure ourselves to meet today’s demands. The following hypotheses
highlight several dimensions of the challenge.
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If the role of cavalry is to be primarily that of a combat maneuver element, then there is a need
to rethink the roles of its components, especially scouts and infantry. In all probability we
should combine these two elements into ground reconnaissance teams who fight mounted for
the most part, but who can also dismount to patrol, ambush, and so on.

The third dimension—air cavalry—needs to be tailored to the demands of the mission
environment and to recognize the limits imposed by our aircraft maintenance policies. If there
is a normal operational requirement for x gunships and y scouts daily, then there must be 1.6
of each assigned to the air cavalry fleet to allow for maintenance and backup. The mission of
airmobile infantry in air cavalry should be reassessed. If there is a need to secure downed aircraft
and to fight as airmobile infantry, aerial rifle elements might be organized quite differently than
if they were to perform one or the other but not both missions.

The need for more infantry, and the role of the infantry in cavalry units, must be restudied. The
basic decision that has to be made relates to the role of infantry in the Army as a whole, then
that role has to be analyzed in the context of the cavalry mission. Is infantry only a recon force,
or is it also to close with and destroy the enemy?

Cavalry units all have a vast communications capability, both AM and FM. Now that tactical
FM is nearly as capable as AM, the whole command-control-communications setup could be
revised, eliminating the AM capability and saving thereby an enormous amount of equipment,
training, manpower, and money.

The cavalry vehicle family must be integrated. No longer can we afford to develop one type
vehicle without carefully ensuring it is compatible with other members of the family in which
it must fight. Before we develop a scout vehicle and an infantry vehicle separately we should
resolve the role-of-infantry problem. There is a strong possibility that a single piece of equipment
could serve both elements equally well, even if their roles remain different, but more especially
if their functions are combined.

Cavalry needs tanks, but not medium tanks whose operating characteristics are so widely apart
from other vehicles in the cavalry family. What kind of tank should this be? What weapons
should it mount?

The vehicle recovery fleet in cavalry units is inadequate to the demands of recovery operations
in area war. Cavalry units need more, and more effective, recovery vehicles. The cavalry supply
vehicle fleet must be compatible with the rest of the fleet and integrated into the organization.
The cavalry DS maintenance capability needs to be organic, but should be decentralized to
eliminate one echelon and make DS ordnance units primarily supply activities. Maintenance
standards for cavalry should be developed to optimize fleet OR rates. It is no longer appropriate
simply to judgmentally set 85 percent as an acceptable OR rate, for this may not be the optimum
rate at which the supply system operates.

After every war in our history, probably starting with the Civil War, we have reorganized and
restructured to better fight the conflict just finished. and so it is today. However, the contemporary
environment is significantly different. We are now faced with a change in national strategy
of significant proportions, requiring reevaluation of our concepts of military organization,
mobilization, and deployment, forcing us to find a whole new role for the Army. Historically
our geographical isolation has given us sufficient time to think the problem through and develop
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solutions almost at our leisure. Distance will no longer buy us time. Our most powerful enemies
are but seconds of missile flight away across our horizons.

More than 30 years ago a group of visionary and imaginative Army officers, drawing on their
own experience and thinking, on their observations of British and German armored experiments
in the 1930s, and on observations of early German successes with armor in World War II,
devised basic United States doctrine, organization, and tactics for mounted combat. We have
not added much of substance to their bold innovations in the ensuing 30 years. The time has
come for us to move ahead with imagination, honesty, and fortitude—drawing on the lessons
of mounted combat in World War II and Vietnam, and on the changing United States posture
in today’s world, to design forces and concepts of force employment that will meet today’s
and tomorrow’s needs. My message is that doctrine, concepts, and organizational and tactical
principles embodied in armored cavalry are central to the solution of many if not most of the
problems with which we are confronted.
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Sheridan Critique II

Letter to Major General Winant Sidle
Chief of Information
23 May 1972

I appreciate your 19 May response to my 11 May letter to Soldiers regarding the nonmetallic
cartridge case for the 152mm gun-launcher. Also I am aware of the Army Materiel and R&D
community claims that everything is now A-OK; they made the same claim about the rounds
we were using in Vietnam. As best | can find out there has not been any change in that particular
cartridge since the experiences which prompted me to raise a voice in protest. Also, since we no
longer have Sheridans in combat, the RPG and mine hits which caused the difficulties I alluded
to have gone away—as the developers allege, the thing works fairly well in training.

Since the materiel people as proponents of the round and the combat folks as users of the
round will never agree, | am extremely reluctant to start an open dialogue that really is not
capable of compromise. As a commander in combat I’ve simply lost too many good men to this
substandard piece of gear to believe any claim the materiel people ever make about it. What I
was trying to suggest was that the feud between user and developer is so bitter on this point that
Soldiers should not be a party to any effort by the development community to whitewash their
product. And I am not willing to be a party to letting them respond that what I complain about
has been fixed—I don’t believe it—nor can anyone who has seen a Sheridan hit by an RPG or
mine and explode within seconds, killing or maiming the crew. My own very parochial and
admittedly emotional view is that had I the authority I’d prosecute those who persuaded us the
round was safe to use in the first place, and turn my deaf ear to the same group now claiming
they have fixed up their original booboo.
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Tanks Forever

Armor Magazine
July—August 1975

Everyone is talking about tanks.

Armor soldiers—users of tanks, examining modern battle, view the tank as a multipurpose
weapon with a variety of essential combat capabilities. The October War confirms their
views, and demands improvements in tank capabilities. Other observers—budget analysts,
antimilitarists, skeptics—for a variety of reasons, view the tank as an anachronism, a system
rendered useless by recent advances in numbers and effectiveness of long-range antitank
systems. The October War, they say, suggests that tanks can now be replaced by large numbers
of antitank guided missiles (ATGMs).

Are tanks necessary, or are they not?
In answering this question, two things must be said.

First, modern war is a contest of measures and countermeasures. For every modern weapon
system, there is an effective countersystem. For aircraft, there are surface-to-air cannons or
missiles; for tanks, there are other tanks and ATGMs; for artillery, there is counterbattery; for
infantry, there is direct and indirect fire suppression by tanks and artillery.

It is quite like the children’s game of “rock, scissors, and paper.” Rock breaks scissors, which
cut paper, which, in turn, covers rock. The goal in battle is to apply the tactic which best utilizes
the capabilities of each battle system, while minimizing its vulnerability to countermeasures.
As in the “rock, scissors, and paper” game, a mixed strategy enables a win. We do not refuse to
play the game just because each tactic has an effective counter.

Armor soldiers have never viewed tanks as a self-contained battle system; tanks have always
been a part—an essential part—of the combined arms team. We learned this lesson at Cambrai;
it has been reinforced by every tank engagement since. No one denies that on today’s battlefield,
unsupported tank attacks face mass destruction from accurate and lethal ATGMs, as well as
from other thanks.

Therefore, the question really is—are tanks a necessary part of the combined arms team?

Second, tanks were created in an attempt to restore mobility to battle, enabling the side using
them to seize the initiative from the enemy. Tanks were the first element of the combined arms
team to become other than foot or horse mobile. However, the essential lesson of the need
for and value of mobility as a means to seize initiative was drawn from lessons history taught
about the effectiveness of mobile cavalry, dragoons, horse- or elephant-mounted infantry in
battle. Therefore, the question really is—are tanks necessary as a part of the mobile weapon
combination to seize battle initiative, or can some other systems do the job?

How, in modern battle, would an army fare that did not use tanks? While the answer to this is
a function of threat and environment, modern war games show that a force in which tanks are
either not present, or present in insufficient numbers, simply cannot fight successfully against
an enemy equipped with even a modest number of tanks. Light infantry units equipped with
the latest ATGMs are only marginally effective against armor. It is necessary to balance the

Reprinted with permission from Armor Magazine.
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combined arms team in order to have sufficient staying power, and enough mobile integrated
firepower to wrest the initiative from the enemy. In summary, we don’t fare well without tanks
in the combined arms team. Tanks are necessary.

Survivability

Can the tank survive? Again, this depends on threat and area; but what concerns us all is the
allegation that modern ATGMs have driven the tank from the battlefield. There is no question
that when tanks are employed alone against a combined arms force in terrain such as that in
Europe, or the Mideast, their survivability is greatly reduced.

In the early stages of the October War, when the Egyptians crossed the Suez, and the Israeli
Defense Force (IDF) was trying to contain the crossing, a pure force of 50 IDF tanks lost 40 in
a local counterattack against an Egyptian defense based on dug-in Saggers and RPG-77.

When the IDF crossed the Suez, and attacked the well prepared defense, it was with a combined
arms force, using time proven combined arms tactics.

In the breakthrough, the IDF lost 25 percent of its attacking tanks, destroying 30 percent of
the defending Egyptian tanks. When the cross-Suez battlefield became fluid, the IDF, without
ATGMs, destroyed 90 percent of the defending Egyptian tanks with no IDF losses, sweeping
up the canal banks, destroying Egyptian ATGM positions where crews had been destroyed or
driven from their positions by suppressive fires of artillery or by infantry.

How well can an individual tank survive a hit from another tank, compared to a hit by an
ATGM?

We know that overall, our tanks have a higher probability of surviving a hit from a Soviet
Sagger than from a kinetic energy round fired from a T-62.

But the fact remains that the most lethal antitank weapon on the battlefield is the high-velocity
tank cannon, and within range, tanks defeat tanks much better than do ATGMs.

How well can an ATGM survive on the modern battlefield?

Studies tell us that a division subjected to a 45-minute artillery preparation can expect to lose
25 percent of its ATGM teams. The tank’s armor protection makes it relatively invulnerable to
artillery fire.

How effective are ATGMs?

Although antitank guided missiles are generally considered to have high hit probabilities at
ranges from 500 to 3,000 meters, experience in the October War does not reflect a high hit
probability. It is estimated that several thousand missiles were fired at IDF tanks, yet at most
only a modest number of tanks destroyed were victims of missile hits.

It is often said that antitank guided missile systems are much cheaper than tanks.

On the surface, tanks are much more expensive. For example, suppose a tank costs $400,000,
its kinetic energy (KE) round costs about $150, and the tank can fire about 400—500 rounds
before the gun tube needs replacing. This gives a very rough cost of about $470,000 for the
tank, or about $1,000 per KE round.
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But suppose an ATGM costs $3,500. The hardware cost of 400-500 missiles, including one
launcher system mounted on a vehicle[,] would be about $2 million or $4,000 per missile. Thus
we could fire almost four KE rounds at a target for less than the cost of one guided missile.
Therefore, the cost of the several thousand antitank missiles fired in the October War could
have bought 40 to 60 tanks, a force which could be used on a variety of missions rather than a
special antitank mission.

Furthermore, the additional tanks could fire enough kinetic energy rounds to have a high
probability of hitting more than 5,000 enemy targets.

Properly employed, the tank not only can survive on the battlefield, it will dominate the battle.
Without tanks, we don’t accomplish much against an armor threat. The tank can survive better
than an antitank missile system. Tanks are a relatively less costly way of destroying the enemy
than are antitank guided missiles. As a bonus, because of their relative invulnerability to small
arms and artillery, there will be fewer personnel casualties among tank soldiers than among
antitank guided missile crews.

Secret of Winning

It is the nature of our democracy and its armed forces that U.S. Army units deployed or sent
overseas at the beginning of a war can expect to find themselves outnumbered. For a number of
reasons, it should be expected that future wars will be shorter and more violent than in the past,
and their successful outcome will depend considerably on results of those first violent battles.
Winning the first battle(s) is critical, and they will have to be won by U.S. Army forces fighting
outnumbered.

Now, critics of the tank say that in modern armor battle, our probable adversaries outnumber
us so grossly that we can’t hope to match their numbers. While this is true, we believe it
should be regarded as an advantage rather than an encumberance. This is so because tactical
systems of our major potential adversaries have as a basic premise that the side with the biggest
numbers must inevitably win. To support this view, they quote work of the distinguished
British mathematician, F.W. Lanchester, whose early work in aircraft combat exchange ratios
still provides the mathematical bias for many weapons systems exchange models—tank as
well as aircraft. Unfortunately, more recently developed mathematical descriptions of combat
exchange ratios arrive at a Lanchester-like outcome, even though by a different process. All
these models predict, by whatever method, that the side that enters the fight outnumbered is
foredoomed to defeat. While all this is academically interesting, and perhaps even logical,
careful analysis of several hundred tank battles tells us that their outcomes defy predictions of
any existing mathematical methods of combat.

In fact, it appears that the side which is outnumbered wins more frequently than not, and that
probability of victory seems to hinge more on which side manages to use its mobility to best
advantage to seize the initiative.

Therefore, we believe it most fortuitous that our potential adversaries have concluded that the
ultimate truth is in Lanchester. For as in a thousand other battles, the IDF in the October War
demonstrated again the bankruptcy of that idea.

The secret to winning is not in numbers. Mobility provides the means to mass in time and place
arriving at a reasonably matched force ratio, say three, four, or six to one. Then by intelligent use

51



Press On!

of terrain and mobility maximizing one’s own capabilities while at the same time minimizing
one’s own vulnerability, exchange ratios of six to one or better can be achieved, and indeed
should be expected. Six to one exchange ratios demolish the neatness of Lanchester’s squares,
and are indeed quite in line with what really happens when masses of armored vehicles lock in
mortal combat in situations in which the stakes are high.

And so tanks are essential, essential to the combined arms team, whose task it is to win the first
battle(s) of the next war—win outnumbered, win by extracting from the enemy’s overwhelming
hordes exchange ratios of five or ten to one. It will not be easy. It can be done. It requires a
certain cleverness, obstinacy, persistence; even more, it demands a thorough understanding of
the dynamics of modern battle.

Improved Fighting Ability

It is becoming increasingly apparent that we could be much more productive were we to
concentrate on how to improve the fighting ability of our mobile combined arms team, instead
of spending the inordinate amount of time now dedicated to proving to antimilitary skeptics
that we need tanks at all. Proceeding along this line of reasoning, what needs to be said?

Traditionally, we have begun speculations about what to do next with any armament system
with an analysis of what systems our potential adversary will have in the field. This global
mindreading is called “threat analysis.” It tries to read the minds of a group of men who
probably haven’t made up their minds yet. And so the further away from today one goes, the
less useful this process becomes.

What is most instructive is to begin a “whither tanks” study with a technical analysis—a
systematic evaluation of state-of-the-art developments in a number of technologies. What is
the purpose of this study? It is to sum up where we are, and where we might most profitably go
by pursuing one or more technical approaches.

Let me be specific. In the field of gun-ammunition, it now appears that we have the technical
capability to produce armor that can defeat chemical energy rounds which depend on the shaped
charge for penetration, in diameters that can reasonably be used on a mobile weapons platform.
True, with a 10- to 12-inch diameter cone, even advanced armor might be penetrated. But even
the most voluble tank enthusiast would probably be reluctant to suggest a gun that large. So
what this tells us is that our technical problem is now to optimize kinetic energy systems that
can defeat modern armor. For if we have the armor technology, we must assume our major
adversaries have it.

We also know that a kinetic energy system can be optimized using advanced penetrator design
and materials technology, and that it can be done in calibers smaller than those now considered
necessary.

Propellant technology analysis suggests that we can exceed burning rate limits imposed by
today’s powders, and by so doing increase penetrator velocities, and thereby penetration
ability.

Therefore, technology analysis tells us it is both necessary and possible to build smaller, lighter,
gun-mount combinations with much improved lethality.

A look at fire control technology suggests that we can provide our smaller, more lethal gun-
mount combination with vastly improved fire control capabilities, rounding out the range-
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lethality equation. If we can increase the hit performance of tank cannon in the 1,500- to 4,000-
meter range band, then the utility of ATGM systems will have been considerably degraded, and
the old “rock, scissors, and paper” game has to be played again—with new rules.

Further, if we can mount such a system as I have just described on a more agile platform, the
system itself could be more survivable, and therefore more lethal.

Again, technical analysis tells us that we have probably exhausted torsion spring technology,
and that if we are to dramatically improve the way a vehicle meets the ground, some other
technology has to be explored. We also know that technically, hydropneumatics, especially
hydropneumatic energy storage systems, may offer a new agility dimension—hyperagility.
For years we have insisted on higher horsepower-to-ton ratios as a means to greater agility.
However, in World War I, my father’s tank outfit marched to battle at speeds about the same as
today’s tank battalions, despite tenfold increases in horsepower per ton.

So we have to start asking the right questions—questions about agility and how it relates to
survivability. Thus we must explore battlefield intervisibility segments—Iengths, discontinuities,
silhouette heights, acceleration rates in the low speed band, and other agility related parameters,
in the end describing survivability in terms of ability to escape enemy fire control systems.
Once this is done we can perhaps marry up our new, more lethal gun-mount system with a more
agile, survivable platform—a tank for the year 2000.

While we are doing all this, we can reasonably expect others to be doing the same thing. So
by the year 2000 we can expect to find ourselves, as we are today, with competing hardware
systems which, despite some differences in sophistication, are relatively equal in battle.

Meanwhile, we can expect that for every tankerbangerboomer someone develops, there will
soon appear an antitankerbangerboomer, and so “rock, scissors, and paper” is a game destined
to continue. And about this phenomenon we must make one final observation.

The clear lesson of war is that in the end, the outcome of battle depends on the excellence of
training, the quality of leadership, and the courage of soldiers. It is also quite clear that the side
that thinks it will win, usually does.

Conversely, the side that thinks it may lose, or whose soldiers are not convinced that they can
and will win, regardless of the odds, usually loses. We simply cannot permit ourselves to be
seized with the defeatist malaise which underlies the antimilitarist dialogues now in vogue in
our country.

For the U.S. Army must confront its foes in the first battles of the next war with soldiers whose
state of training, whose confidence in themselves, and their leadership, whose confidence in
the excellence of their equipment and tactics, and whose understanding of the dynamics of
modern battle are such that they can fight successfully at odds of ten to one or more and win.
Win through excellence in training, tactics, and weapons employment. Win because they are
better led, and because they are convinced they can win the first battles, win outnumbered, win
using the combined arms team built around tanks.
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Tank Platoon Organization
Letter to Colonel Edward P. Davis

Fort Knox, Kentucky
10 May 1976

Tank platoon organization. I talked with General DePuy about this, but believe your observation
to be correct—he is convinced we have to look at organization from platoon up. He told me
that he’s going to develop a paper to present to the Chief about how armored forces should be
organized to fight in the 1980s. He is also convinced, I’'m certain, that a platoon of either three
or four tanks is better than a platoon of five. In this he is persuaded by the Israeli, supporting
arguments provided by the Brits, Sovs, and Germans. He said to me he is convinced our
lieutenants can’t successfully command five tanks on the modern battlefield; that the company
commander has to become the primary controller of maneuver-fire; and that the battalion
commander must become much more intimate with the battle. He may be right. He certainly is
right about getting company and battalion commanders more closely involved in the fight—but
it doesn’t necessarily require reorganization of the platoon to cause that to come about. There’s
more, but you get the idea.

For all those reasons, as well as the fact that [ had sort of struck a bargain with him that if
he’d support my position on the cavalry, we at Knox would tackle tank and mech organization
next, I suspect he’ll press on. Therefore the decision you all must make is whether you’ll lead
the way or follow along. Unless something has happened since 15 February, [ suspect you are
still strapped for people, but he’ll do it at Monroe or Leavenworth if you demur. The serious
problem will be one of judging relative effectiveness of tank organizations under one or the
other schemes. No model exists sensitive enough to measure command-control of fires and
maneuver at platoon level. So it will be a force structure exercise, and the cost-benefit equation
will be largely driven by the larger dimensions of structuring considerations, whether or not
any clear case can be made for five, four, or three tanks per platoon. Nonetheless my personal
judgment is that Knox ought to lead the way—if you don’t, he’ll give it to someone else, and
that’s worse than the work you all take on by picking up the tab.
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Tank Unit Organization

Letter to Lieutenant Colonel Dale K. Brudvig
Carlisle Barracks, Pennsylvania
18 May 1976

Your conclusions of course lead to the larger issue of how the combatant elements themselves
should best be organized to fight, then how we should support them. The Germans are doing
some interesting tests with combined arms battalions and are beginning to test battalions with
various numbers of tanks in each company—a function of how many per platoon. Theirs is a
political problem with the force structure, but at the same time the military guys are seriously
trying to find out whether one number is better than another. We must get on with this ourselves
one day, for it is probably true that lieutenants, captains, and lieutenant colonels can’t control
the fires and maneuvers of units as large as our companies and battalions on battlefields as
dense as those of the Golan and the Sinai.
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Tank Platoon Organization and Training
Letter to Arthur R. Woods

Fort Hood, Texas
16 August 1976

By means which I cannot disclose I have come into possession of a paper you assembled
with regard to testing at TCATA incident to the TRADOC Division Force Structure Study—
specifically the matter of three versus other numbers of tanks per platoon. The paper weighs
just under a pound and a half. Following the “Starry Law of Inverse Bureaucratic Squares”
which says that the quality of the work varies inversely as the square of its throw weight, throw
weight being of course a function of the energy required to get the package into a suitable
receptacle, I have some observations. . . .

Ineed not tell you that you must somehow measure effectiveness of command-control. Nor need
I point out that this will be most difficult. However, the test must be designed so as to measure
something relating to the hypothesis on which the force structure itself is based. That is that the
battlefield is now so dense with high quality systems, especially where the main battle is being
fought, that the latitude of action afforded lower-level commanders—platoon, company, and
battalion, is considerably reduced from the latitude allowed before—and on the basis of which,
know it or not, our present platoon, company, and battalion organization and command-control
arrangements are based. Put more simply, the platoon leader will probably no longer have the
time, nor will he be capable of controlling the fire and maneuver of a two-section platoon. His
platoon must now fire and maneuver as a unit, directed by the company commander in concert
with other like platoons. Now, having said that, there must be established a requirement against
which to measure the relative performance of the two types of organization. And there must be
made some judgment about how much is enough when it comes to the organization’s ability
to meet the requirement. In that context we here are using the target servicing concept as an
analytical tool not only to describe the battle in each battalion battle position, but to describe
how many of what kind of systems we must have in that position to service targets, how long
they have to get it done, how the fight must be commanded and controlled, and many other
factors.

Target servicing simply says that, given the way the enemy says he will fight, we can expect on
a given piece of terrain a certain target mix of a variety of systems to arrive to be serviced—
within range, at a certain rate. It is really a big queuing problem and is therefore amenable to
partial solution by at least some familiar techniques. The question is therefore how the servicing
system reacts to the arriving queue—and that’s what you have to measure.

The present organization can be made much more responsive to the demands of target servicing
if several things are done. For example, if you cut out the company net control station and
require all company combat systems to operate on the same net, a significant improvement in
command-control can be made. I have seen battalion-size units immobilized both in training
and in combat because they let net control operators run the system. There was so much useless
chatter in the net that commands could not be passed. Platoons should not use their platoon
nets except under circumstances wherein they are necessary to command—night, bad weather,
reduced visibility. Over the years we have developed the platoon net as a full-blown part of
the command-control system, when in reality it was not intended for that in the first place.
The battalion has the same problem with the NCS. So don’t go out and measure a system that
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is operating inefficiently, although according to SOP, without first considering what could be
done to improve it within existing capabilities, discipline, and so on. If you do you will lose at
least part of whatever delta you may find for the smaller organization over the larger one. At
the same time we could take the proposed organization and, by inserting net control stations,
so constipate its command-control that any advantages to the organization itself would be
completely absorbed by the gross inefficiencies of its command-control setup. . . .

There are also some interesting aspects of this problem relating to our ability to train units
organized one way or the other. We are trying to build a tank platoon fire and maneuver live fire
course at Graf. We are having a hell of a time for many reasons, not the least of which is that
there simply isn’t enough room nor is there enough time to do that little drill often enough to
maintain anything like proficiency.

This is the second time in my career that we have tried to do this. In the early 1950s General
Bruce Clarke, then commanding the Constabulary, tried to transplant the Bergen Hohne ranges
to Graf. Abe’s tank battalion S2 and S3, me, and another fellow tried to lay the thing out. We
even bought a couple of expensive target-pulling devices. But when we got it all together it
didn’t work. There wasn’t enough room, and we couldn’t get enough other areas for practice
and dry run. A couple of years ago Knox did a study that showed the only two places where the
US Army could live fire and maneuver platoons and larger with any degree of realism with the
new ammo and with XM1 are Bliss and Irwin. The expense of doing that for an army as large
as ours is prohibitive. So there’s an added argument for the new organization that says if we
can’t train the organization we have, then we should look carefully to see if we can find another
organization that is as effective, perhaps better, and which we can afford to train on several
bases instead of just a couple.
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Tank Duel Analysis

Letter to Bryant Dunetz
Ballistic Research Laboratory
23 August 1976

Way back at the beginning of the year we swapped notes about your proposal for an operational
test of the tank duel. I haven’t forgotten that I promised to write you more once I got here and
surveyed the situation. So this is sort of a report about what I’ve managed to get started so far,
and some observations about the feasibility of an experiment conducted in this environment.

We’ve spent considerable time trying to model the Corps Battle. To do that we have used the
target servicing concept. That is, how many targets of what kind and in what deployment appear
within range of a set of defending systems and in what time sequencing; what systems are there
to service them; and can the job be done before they close with the defending systems? The
core of the servicing problem is the battalion battle position, composition of the battalion task
force fighting in the position, and judgments about what mix of what systems need be deployed
in the defense to service the enemy array.

We picked the battalion because that’s the lowest echelon at which the commander has all the
resources of battle at his disposal—air, helicopters, artillery, mortars, and so on. Obviously,
however, the tank duel is a subset of that larger set, the battalion battle. Related to the small unit
tank-antitank duel, then, are all the problems of intervisibility segment lengths, discontinuities
therein, and attendant servicing opportunities based on suitable target exposures over given
terrain and movement paths. . . .

TRASANA has done some recent work on this problem but more needs to be done. John
[Weisz] was here recently and I proposed to him that we simply get a bunch of cameras, strap
them on some tank gun tubes, rig them against a standard time base, put some sort of grid on so
we can tell where each gun is aimed, and run at a platoon or company so equipped, something
like a standard enemy target array. Then we would play the pictures back frame by frame and
begin recording exposures, firing opportunities, times, targets serviced and not serviced, and
all that. It could be a cheap experiment—cheaper than some, at least. It could be done in a
reasonable time, done on our terrain, and our troops could get a lot out of'it. . . .

Meanwhile I’ve been working with ARPA to try and break loose some DDR&E money to buy
a system like one the Germans have built and are using in conjunction with their high mobility
test program at Lichtenau. It is computer scored and operated, based on duel data provided by
laser guns firing at laser sensing devices on the target vehicles. They have built one that runs at
platoon level—any combination of systems totaling about 10 as I recall. If we could get hold
of one of these without having to do the development ourselves, we could simply move into
the experimentation phase without a lot of hardware building and computer programming.
Unfortunately, the German system is not quite fully developed. However, in all probability by
the time we got the money and were in a position to spend it, the system would be ready enough
for our purposes.

So that’s where we are here. Lots of talk and not much progress. The biggest problem over here
is that commanders don’t stay on station very long—at least in positions where they can begin,
carry into execution, and see to the end something that takes a lot of time and money and a
consistent view of what we are after. | had hoped to get moving much more rapidly, but there
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was much to be done that I hadn’t anticipated, so had to start with one thing at a time. I guess

I’'m saying that I'm still vitally interested in what you propose, however our biggest difficulty
will be instrumentation and for that we need lead time and money.
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New Main Battle Tank

Letter to David L. Funk
Office of the Deputy Chief of Staff for Operations and Plans
1 September 1976

The XM1 decision is a bloody disaster. But I wasn’t consulted, and had I been I’d probably
be retired by now for sounding off. Just wait until they start asking the Congress for money
for their “standardized” tank, and try to explain how it costs about half again as much as the
original design-to-cost prototype!
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Tank Development
Letter to Lieutenant Colonel Edward Halbert
Office of the Deputy Chief of Staff for Operations and Plans
2 September 1976

Many thanks for the note and papers you sent me regarding XM1. I am of course more aware
of what the Germans are up to than what has happened in Washington since February. The
Germans told me a year or more ago that they were certain their government would not let them
have Leo unless they could sell all or part of it to someone—hopefully the US. The reasons
were quite simple—first, it cost too much. The other big motivator was technical—they had
not solved the laser rangefinder and night sight problems on Leo. They desperately wanted our
technology in these two areas, since we were very far ahead of them. Therefore we became the
logical target for their hard-sell operation. With characteristic Teutonic efficiency they went at
it, and now they may have their way.

I still believe that we will never be able to explain satisfactorily to the Congress why we now
have a tank that costs more than the two we built—substantially more, just in order to have
something “standard.” Thereupon I expect they will withhold the money and we will again be
without a tank. Then the Germans and ourselves will both be in deep effluvia.

Anyway, for whatever it is worth, we did what Abe told us to do—we got our own stuff together
so that if the program got screwed up it wasn’t the Army’s fault. I wonder how he would have
handled this one?
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Chief of Armor

Letter to Brigadier General David K. Doyle
Fort Knox, Kentucky
11 November 1976

Thanks for your note about establishing a Chief of Armor. As I believe I have told you several
times, the longer [ was at Knox the stronger became my belief that an answer to all the problems
you cite would be establishment of an armored force with a commander at Knox. The pattern
would have to be much the same as the charter Chaffee was given in 1940—but read that
document sometime, then tell me if you really believe, in these days of overcentralization of
everything, such a charter could ever be written.

I should also point out that even the Commander, TRADOC, was not consulted on many of the
issues which you cite as having been taken in the absence of consultation with the commander
at Knox. General DePuy and I have talked about this and not arrived at a solution either of us
considered possible given the current climate in Washington. It would help, I suppose, to have
a real Director of the Army Staff—a man with the determination to bring it all together, and
with the conviction that the ultimate wisdom about nothing resides in the Army Staff. Short of
that kind of acquiescence at the top, I doubt seriously that we will ever get any more attention
in Washington than we have now.
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Tank Fire Control Development

Letter to Dr. John D. Weisz
Aberdeen Proving Ground, Maryland
17 December 1976

This responds to your note of 16 November accompanying the Armor Team position paper
on “A Human Factors Approach to the Development of a More Effective Tank Fire Control
System.”

Since the contents of that paper echo concerns expressed individually and jointly by Andy and
me over the years, I’d be hard put to argue against any point made—at least in principle. What
does concern me is the thrust of your paper in the context of where we are now in tank fire
control design and development. Let me elaborate.

We have just taken a very important decision to go ahead with the version of XM1 which
incorporates the very complex, but in my mind not very sophisticated (in your context), Hughes
fire control system. [ was not privy to the fire control analysis conducted by the SSEB, therefore
have no knowledge of who rated what. Thus I feel free to philosophize a little on fire control
on my own. In doing so I am not being critical of the XM1 decision—either tank was a winner
in my book, and the SSEB evaluated the whole tank, not just fire control. However we must
be candid—the Hughes fire control system represents the ultimate in complexity—it is the
latest word in the long struggle to cope with the demanding parameters of that specious bit
of technical dogma known as the BRL error budget. The fact that putting a man in the loop
seems to upset the neatness of the error budget solution—my personal observation, matters
not! The delightful mathematical cleanness of Hughes’ solution to each of the nine or more
critical elements of the error budget is quite appealing analytically. While the Delco system on
the GM tank did not solve the error budget problem with comparable mathematical precision,
it was not as appealing, despite the fact that with a man in the loop it worked as well or better
than the other—again, my observation. So we have just made a decision that goes counter to all
the arguments set forth in your paper. And so, with a very complex Hughes fire control system
about to be fielded in M60A3, and an advanced version of that complexity aborning in XM1,
where does that leave us?

It seems to me that to pursue the line of logic set forth in your paper is at this point
counterproductive. This is so for two reasons. First, it gives the appearance of poor-mouthing
the XM1 decision and, whatever views one may hold about system components, it was a good
decision and we all need to get behind the program and press on with all due dispatch. Secondly,
it swims upstream against the tide of a very major Army decision taken after an inordinately
expensive and time-consuming series of analyses. I doubt, therefore, that requests to spend
money on programs to further develop your thesis would be favorably received. It’s sort of like
taking a leak on the windward side of a vessel at sea—it all blows back in your face!

So what to do? It seems to me our biggest problem is our astounding lack of very basic data
with which decent analyses may be made. As you know, in the course of the TSSG deliberations
we found BRL wanting in several very critical areas of ballistics—many of which put any error
budget analysis in less than a favorable light. In the M60A3 tests we found gross errors in firing
tables—reflecting the fact that BRL does not draw up those tables based on full-range firings,
but rather on the basis of extrapolations from subrange, subcharge firings. Now [ know just
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enough about modem ballistics to know that, while that might have been OK for cannonballs,
it won’t cut it for APDS.

As a final example may I cite our attempts to define the benefits of target behavior in terms of
gunner ability to acquire, track, and bring fire to bear in the STAGS test. The frustrations of our
inability to get a clean analysis out of that test’s mountains of data only prove to me that we
need to do lots more of that kind of work, and soon.

It’s always easy to tell someone else how to do his business, but were I you, it would seem
to me that the proof of usefulness of HEL—and indeed its funding survivability, in the near
term at least, lies in programs designed to strike at the core of our collective problem—Ilack
of good basic data. Your problem is that you need a test vehicle—units willing to spend time
and resources in a lot of rather grubby, unexciting work to give you what you need. We have
a bunch of those in old V Corps and so long as I’'m here, at least, we’re ready to do something
to help this effort which is rather critical to us both. So this comes back to our conversation
when last you were here. And my suggestion is that we together embark on a very low-key but
comprehensive program to find out answers we need to have in order to be not persuasive, but
conclusive, in our arguments about fire control for any system—tanks included.
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Tank Suspension Systems

Message to Major General John McEnery and M60 Program Manager
4 March 1977

1. Recently I became aware of some of the testing you all are doing on hydropneumatic
suspension components. My information may not be complete, but in the tests described to me
there was no mention of a survivability to mine damage analysis.

2. It is certainly true that hydropneumatics give a more stable platform for firing and riding
across a wider range of speed and terrain conditions than do torsion bars. But the overriding
fact that drove us to push hard for putting hydro on the fielded fleet was my conviction that the
modern mine threat made it imperative that we get torsion bars out of tanks. Therefore, unless
we are doing at least a parametric analysis, and hopefully more, of this very important matter,
we are neither fully exploring our problem nor fully evaluating the alternatives. What say
you?
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Tank Suspension Mine Damage

Message to Major General John W. McEnery and M60 Program Manager
17 March 1977

1. Thanks for your 112100Z March response to mine on this subject. The principal reason
for my raising the point was that none of the Vietham mine damage data quantify two very
important facts. The first has to do with the difficulty of extracting torsion bar remnants and
installing a new bar when the old one has been broken or bent by mine damage to the hull.
Secondly, my own experience in Vietnam was that tank hulls after two or three mine detonations
became warped to the extent that torsion bar hull openings and anchors were out of alignment
so badly that the tank had to be junked. Could we have but fixed the suspension, we could have
continued to use the vehicle. All my experience was with the standard 23-pound Soviet/Chinese
antitank mine. All my experience convinced me that we had to get torsion bars out of tanks—at
least in the front stations, but preferably in all stations. In theory, if we could fabricate a bolt-on
suspension, then by simply cleaning off the debris, redrilling, and shimming as necessary we
could get a lot more mileage out of our vehicles.

2. Your message seems to suggest I’'m concerned with torsion bar fragment damage inside
the tank, and that by encasing the bars somehow we could prevent this. That is not my concern,
and I know of no evidence to support a finding of considerable interior damage from torsion
bar fragmentation.

3. Any externally mounted suspension system is bound to be more vulnerable to fragments and
direct fire than are torsion bars. However, here we’re using the wrong measures of effectiveness.
To begin with, suspension components are pretty well below that center of mass hit distribution
pattern derived from the October War. The probability of a direct fire hit is very low, of a frag
hit equally low. Secondly, externally applied suspension components should add protection
for the crew along the hull sides. Crew protection is a more important MOE than suspension
protection. Third, if properly designed, ease of replacement of externally affixed suspension
components is a big plus in their favor. Ease of replacement should be an MOE. These three
factors must be accommodated in your vulnerability analysis.

4. Don’t forget that Detroit and BRL are torsion bar proponents. They will make every effort
to arrange their analyses to prove their preconceived notions. It was over their strong protests
that I started the hydropneumatic experiments in the first place.

5. T’ve discussed this whole matter at length with Generals Tal and Peled. They too prefer
externally mounted suspensions for the same reasons as do I.
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Cavalry Element Tanks

Message to Multiple Addressees
29 April 1977

1. Recently I came into possession of [Major General] John McGiffert’s memorandum
establishing the Special Tank Task Force to conduct a comprehensive review of the Army
Tank Program prior to FY79 budget development and review. One issue cited in the enclosures
to John’s memorandum has been the subject of considerable confusion since I have been
associated with the tank fleet problem. That is what tank should we put in the cavalry.

2. We never addressed this issue head-on while I was at Knox. At the time the very idea
that we wanted to retire the Sheridan fleet was unthinkable. We therefore tacitly assumed that
the cavalry tank would be XMI; but nowhere was this confirmed in writing, and in various
staff echelons there has not been a consensus, let alone a consistent view of the matter. At the
risk of intruding into some sacred deliberations, let me state what I believe the cavalry tank
requirement to be, to wit:

a. Divisional and regimental armored cavalry squadrons should be equipped with the
XMI1 tank.

b. The basis of issue should be 45 per divisional squadron, 62 per regimental squadron.
These numbers are important to note; they represent an increase over cavalry TOE submitted
by Knox after the Cavalry Scout Study. The reason for the change is that we have become
convinced here that cavalry troop commanders must also be mounted in tanks, as should their
FIST teams. Therefore there must be two additional tanks in the cavalry troop headquarters
section. Three additional tanks in the squadron headquarters are for the commander, S3, and
fire support coordinator. Our studies here show that none of these commanders will survive
long mounted in M113s.

3. Until the ultimate requirement to equip cavalry with XM1 can be satisfied, cavalry should
be equipped with the best tank we have in the field. This is so because of the urgent need for
deployed cavalry forces to deal with first enemy attacks. Whatever advantage we can give
cavalry, in almost any functional area—firepower, night vision, or whatever, will pay enormous
dividends. Following that logic, we are working with USAREUR staff to take the first issue of
M60AT1 RISE Passive tanks, due for issue to USAREUR beginning this summer, and put them
in the cavalry to replace the Sheridans. The BOI would be as cited in 2b above. For the moment
we would beg the issue of TOW vehicles and other scout equipment, being willing to wait for
the improved TOW vehicle. When ITV is available, we should then complete reorganization
of cavalry with the new cavalry platoon organization. For the immediate time, however, the
passive Al will give the cavalry a significant improvement over Sheridan in armor protection,
firepower, and night vision. As soon as M60A3 becomes available, it too should be issued to
cavalry units first priority. We can anticipate considerable resistance to this part of the proposal.
However, I’'m convinced we have to suppress the resisters and press on!

67



Press On!

Tank Gun Selection
Message to General Walter T. Kerwin Jr.

Vice Chief of Staff
16 January 1978

1. As you are aware, I am not scheduled to attend any further meetings on the tank gun
selection issue. It is my understanding that you will be present. Therefore I believe it necessary
to tell you of the two issues that concern me as the user. I have discussed what follows in past
steering group sessions.

2. My basic concern is that we not make a premature final commitment to a 120mm system.
It centers on two areas: adequacy of the recently completed test program and the XM1 fielding
schedule. First the adequacy of the recently completed test program. These tests demonstrated
120 system potential. However, they did not provide a basis upon which we can commit
ourselves to either of the foreign candidates. Testing of caseless ammunition and resulting
system vulnerability is a critical area that requires further examination. I don’t need to dwell on
our caseless ammunition experience on the Sheridan with you. Related to this is the increase
in system vulnerability that will occur if we maintain a high stowed load with a larger caliber
round. This issue becomes one of particular concern when we recognize that the Soviets will
probably field some form of pyrophoric round. A comprehensive test program to resolve these
issues must be conducted before any final decision is made. Related to this is the problem of
reduced stowed load in the face of what we considered a solid requirement for 60—65 rounds.
We compromised at 55 rounds in our Tank Special Study Group analysis. Now we are talking
of less than 50 rounds. Clearly we’re well below the margin. Second, the fielding schedule. To
date I have heard no one suggest that fielding the system be delayed to permit incorporation
of a 120mm gun. However, this alternative will surely be suggested as our tank program is
reviewed in future budgets. We should insist that any decision to select a foreign candidate
contain a commitment to field 105mm XM 1s as soon as the production schedule will permit. In
my judgment it would be a serious mistake to allow any delay in fielding the XM1.

3. In summary, if a decision is made to adopt one of the foreign systems I am convinced that
we must execute a complete test and evaluation program and our current production schedule
must be maintained.
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Light Armored Vehicle Losses in Battle
Message to Dr. Wilbur B. Payne

TRADOC Systems Analysis Activity
2 June 1978

Last week I played Battle at Newport, where tanks per platoon, platoons per company, and
companies per battalion are under investigation via simulation. Incidentally that’s going very
well; they’ve a report in the mill; it’s one of the best studies I’ve seen, especially for the resources
we’ve invested. One matter of concern to me, however, is what appears to be an inordinately
high rate of “mobility kills” on light armored vehicles. That is mobility kills that are not at the
same time catastrophic kills. It doesn’t matter so much with the M 113, for it contributes little
to the battle anyway, but with the BMP, BRDM, and other weapons-bearing platforms it could
be skewing outcomes considerably. It is irritatingly reminiscent of the problem we encountered
with the AMSAA model in the Tank Special Study Group work on XM1. You may remember
Glenn Otis discovered using that model it took something like 20 rounds to kill an APC or
equivalent vehicle moving across a given path, whereas an M60 tank taking the same path
could be killed by something like six rounds. As I recall it, we finally determined the problem
to be one of having assumed catastrophic kills on the light vehicles only when the attacking
ordnance encountered suspension system or power train parts—a low proportion of the total
vehicle profile. Vehicle profile itself was said to be less than that of the M60, and a reduction in
hit probability resulting therefrom further reduced kill given a hit probabilities. Common sense,
IDF experience, and a host of other evidence say that it is an infrequent hit on such a vehicle that
does not result in a catastrophic kill of vehicle and/or crew inside—to the extent that the main
weapon system can’t be employed in any event. You may recall that we raised considerable fuss
over that problem at the time of the TSSG; I was assured after a lot of bureaucratic obfuscation
that the problem was being solved. However, the Newport Battle experience is so much like
the problem we encountered in the TSSG that I have the uneasy feeling that the model has not
in fact been fixed, and I’ve been the victim of another analytical pat on the head by the model
makers whose low opinion of me is surpassed only by mine of them.
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XM1 Tank Testing

Message to Major General Thomas P. Lynch
Fort Knox, Kentucky
10 June 1978

1. Friday the ninth I talked with both Don Babers and Bob Baer to express my concern about
the repair parts situation and contractor support for the test vehicles at Bliss, not only with
regard to the situation in which we found ourselves at week’s end, but also with regard to the
ITDT problems, tools, and Chrysler’s poor management of their own team as well as their
subcontractors. [ am extremely displeased.

2. I want to make it clear that this is to be a tough, honest, objective test. If it is to be that,
then both sides, user and developer, have some obligation which must be met. On our side we
must ensure that the training is right, that we’ve done everything in our power to go more than
halfway. We will not become hypercritical of the contractor. On the other hand the contractor
has some overriding obligations. To date he’s not meeting them in my judgment. While we
must bend every effort to avoid hypercriticism, we should also be very tough, insistent, and
demanding that he meet his obligations. If we aren’t, he won’t. Fielding this tank is critical to
the Army. But [ won’t be party to fielding one that in any way compromises what we need. If
there are design deficiencies, they must be corrected. Patchwork fixes won’t do.

3. It is the responsibility of the TSM, Lynch and Starry to make sure all the above happens
right. If we all have to take station at Bliss to do it, so be it. For the time that I’'m travelling
I want a report every two days on the test vehicle status. My office at Monroe can tell you
what SSO stations can deliver. That report should come from the TSM to you and me. For
the duration of the test difficulties it’s apparent that Zuke [Colonel Frank L. Day] will have to
spend more time at Bliss. So may you. And so may I. Meantime, let’s make sure we’re doing
everything in our power to help where necessary and to raise hell when that’s required.
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Wheeled Reconnaissance Vehicles
Letter to General Bernard W. Rogers

Army Chief of Staff
19 January 1979

This responds to your question to Shy Meyer as to why the US Army does not use wheeled
reconnaissance vehicles as do many foreign armies.

First, some background is probably appropriate as a perspective on how we got where we are. All
our studies, including those of the Yom Kippur War, validate the need for the cavalry mission to
be performed. And so we have a need for units that can fight while also acquiring and reporting
information. The equipment these units need to accomplish their missions emphasizes speed,
range, communications, and firepower; over the years it has included a combination of wheel
and track vehicles. During World War II there were as many as 12 track and 4 wheel vehicle
models in cavalry units. The wheel vehicles were both scout jeeps and armored cars. By the late
1950s we had no more armored cars and had introduced light tanks in cavalry platoons. This
development was largely the work of General Bruce Clarke who, as Assistant Commandant at
Knox in the late 1940s, introduced and got approved the cavalry platoon combined arms team
idea—tanks, personnel carriers, scouts in jeeps, and mortars in jeeps or trucks. While he was
antiarmored car, General Clarke believed we needed an armored vehicle for the scouts—but a
tracked armored vehicle.

After considerable development work in the 1950s we introduced the M 114 in the early 1960s.
It proved totally unsatisfactory and, by 1964, we had stopped procurement and initiated action
either to find or to develop another vehicle to fill the scout role. Meanwhile the M113A1,
modified as the Armored Cavalry Assault Vehicle (ACAV), was the scout’s primary vehicle
in Vietnam. Meantime, a project manager’s office was established in 1966; a requirement
document [was] developed and approved in 1970, and two scout vehicle prototypes, one
wheeled and one tracked, were built.

One of my first duties at Knox, in 1973, was to evaluate candidates produced to meet the scout
vehicle requirement, the Lockheed wheeled vehicle and the Food Machinery Corporation tracked
vehicle. General DePuy and I were responsible for terminating the Armored Reconnaissance
Scout Vehicle (ARSV) program in November 1974, $39.8M having been spent to that time.
Several reasons for this, but I’ll cite only a couple. The wheeled candidate was engineered to
withstand forces of about seven or eight times gravity; a more reasonable engineering figure
would have been twelve or thirteen times gravity. It was a RAM nightmare. The tracked
candidate looked very much like the WWII M5AT1 light tank, but did not perform as well and
was outgunned by the M5AL. These and other considerations led General Kerwin to terminate
ARSV as a development program.

Meantime I had set to work two task forces, one to define the role of cavalry in modern war,
the other to evaluate some fifteen vehicles which we saw as scout vehicle candidates. These
included the two ARSV vehicles. While the work of this latter task force continued for nearly
two years, it was clear by the fall of 1974 that the M113 was a better performer than either
ARSYV candidate, albeit it had not their armament. None of the candidates could show a
significant mobility differential over the fleet they were supposed to support—in fact the two
ARSYV candidates were for the most part outperformed by the M60 and always by the M113.
This realization led to two things. First, General DePuy and I agreed that we should adopt the
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MICYV as a scout vehicle and put all our infantry and cavalry eggs together in that basket. At the
same time we decided to put TOW on the MICV, and the additional buy offered by including
the cavalry as a user was most attractive. However, MICV was some way off; we needed a
scout vehicle soon. This realization led to the proposal to put TOW on some M113s, cannon
on others, and so have an interim scout family. The Improved TOW Vehicle was the result.
Although we still need the cannon vehicle, we just couldn’t gather the support we needed, and
so it died aborning.

All that left us with the MICV—by this time an IFV, and its cavalry version the CFV, as
the preferred family of vehicles for infantry squads and cavalry scout teams. Not that we
consciously decided against wheels. There just weren’t any good candidates among the fifteen
vehicles we tested. . . .

The apparent resurgence of interest in wheeled combat vehicles is due to several factors. These
factors address a range of scenarios which could be faced by the US Army; however, the
mobility and survivability requirements of the NATO Central Battle continue to favor tracked
reconnaissance vehicles.

The analysis [done by TARADCOM] addresses itself to the rear area security role against a
predominantly light armor threat. It is assumed that, while the wheeled combat vehicle would
have antitank weaponry, it could not have substantial armor protection and thus could not
participate in tank duels. It would rather be employed from a defilade position, using hit-and-
run tactics or standoff tactics, similar to those foreseen for the High-Mobility Weapons Carrier
(HMWC).

With wheeled vehicles, weight is an especial problem. For example, the Army Mobility Model
for Thailand-type terrain shows a sharp drop in wheeled vehicle mobility just beyond 30,000
pounds of weight. This weight threshold is important because armor protection and firepower
sufficient to cope with the armor threat means the vehicle will weigh this much and more. On
the other hand, in the Fulda area during the wet season the wheeled vehicle could negotiate
approximately 92% of the area compared to 96% for the XM1 and nearly 98% for the Infantry
Fighting Vehicle. These data reflect one vehicle pass over virgin terrain with no steering
induced. Once these criteria are altered, wheel performance decreases rapidly. Thus, given our
requirement for a high-mobility vehicle in a worldwide environment, wheels lose out in all soft
soil conditions.

Now vulnerability. Two comparable vehicles—wheel and track—are about equally vulnerable
to small arms, HE shell fragments, and mines; and each has a limited limp-home capability,
which tends to neutralize any vulnerability argument. There have been some promising advances
in tire technology, however, which warrant our continued interest.

Acquisition costs of wheels versus tracks do not provide the discrimination one would imagine;
wheel vehicles are not a cheap answer. It is only from the engine fly wheel to the ground that
real cost differences emerge. With a weapon station accounting for about 50% of the cost, a
cost differential of as much as 20% (from calculations) translates into a cost difference of not
more than 10% in favor of the wheeled vehicle.

Significant differences in operational and support costs were hypothesized based upon M113A1
sample data collection and on field data and extrapolated field data for a wheeled vehicle.
Excluding common weapon station costs, the track costs annually to maintain perhaps as much
as three times the costs of the wheel.
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Reliability, availability, and maintainability of chassis components of the M113 APC and V150,
a wheeled Armored Car, were compared. M113 data are derived from a 15-year experience
factor, and the V150 data are calculated from tests conducted at Yuma and Aberdeen Proving
Ground. Although 50% more man-hours are required for the tracked vehicle, and operational
readiness of the wheel is better (.92 versus .76), there is an insignificant difference in reliability
of the two (.94 for tracks and .96 for wheels) in completing a 100-mile mission (52 miles
primary roads, 42 miles secondary roads, 3 miles on trails, and 3 miles off roads). As the
distance increases beyond 100 miles, the tracked vehicle reliability will be better.

Foreign systems have been considered as candidates for reconnaissance vehicles and continue
to have our interest. Most recently evaluated was the German-made LUCHS, an eight-wheeled
vehicle. LUCHS is old technology, especially compared with the Cavalry Fighting Vehicle.
LUCHS does not provide space for our five-man scout crew; LUCHS armament (20mm) will
not defeat the BMP; the vehicle does not have an antitank capability. The thermal sight on the
CFV will see through smoke, haze, fog, and dust; night vision equipment on the LUCHS will
not. The CFV is projected to cost $370K per copy in production; LUCHS is estimated at $650K
per copy. Both vehicles can be fielded about 1981.

So in sum the Army has had and still has a requirement for a scout vehicle; we have, in the
past, had a mixed bag of wheels and tracks to satisfy that requirement. Our materiel acquisition
process dictates that we specify operational requirements and pretty much precludes [our]
specifying details such as suspension type unless it can clearly be shown that one type is to be
preferred over another. The last time a formal requirement was established for a reconnaissance
vehicle, both wheeled and tracked candidates were tested. The wheeled candidate fell out early,
and the tracked candidate followed soon thereafter. This admittedly was a small sample of
wheels, but it would be difficult to spend the resources to evaluate a sufficient number of
various wheeled prototypes to determine the wheels versus tracks issue forevermore.

The TARADCOM analyses show offsetting advantages and disadvantages in weight, size,
vulnerability, mobility, acquisition costs, and performance that tend to make any decision a
close one. When one considers such factors as life cycle costs and RAM, wheeled combat
vehicles are cost effective in selected roles. For example, the High-Mobility Weapons Carrier
(HMWC) would provide TOW squads in light divisions a quantum jump in mobility and
survivability over the 1/4-ton and the mule. A track vehicle could not do as well.

Generally, countries now buying substantial numbers of wheeled combat vehicles—Singapore,
Malaysia, Saudi Arabia, and others—are buying them for their special roles. The Brits and the
French both harbor a long tradition featuring wheeled vehicles in recon units. To some extent
the Germans share this bias. In some measure this bias reflects the notion that considerable
survivability can be had by speed, agility, and mobility. Nearly six years of test and evaluation
in this country have convinced us that notion is not true today, if indeed it ever was. Further, no
recent vehicle development, wheel or track, has been able to demonstrate a degree of mobility,
agility, and speed significantly better than the primary fighting vehicles of the supported fleet—
XM1 and IFV.

There is no prejudice toward either wheels or tracks. We will continue to look at available
technologies and select the most cost and operationally effective solution for our ground scout
vehicles.
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M60A2 Tank Assessment

Message to Lieutenant General E. C. Meyer
Deputy Chief of Staff for Operations
9 March 1979

1. Understand there is a decision memorandum within your shop which recommends that the
Army:

a. Maintain status quo on the A2 redistribution,
b. Activate the second A2 CONUS battalion, and

c. Reevaluate the phase-out question again during 1QFYS81 based upon the status of the
XM774 105mm KE round and a reevaluation of the threat.

2. Asyouknow, I am not a big fan of the A2. Based on what we knew of the threat at the time,
Lou Wagner’s study group in September 1977 recommended that five battalions be fielded
in Europe instead of six as a means to resolve the rotational base imbalance problem. Dutch
Kerwin made the decision in October 1977 to reduce USAREUR frontline assets to four A2
battalions in FY78, which has been completed.

3. Based on new assessment of the threat, we looked at the A2 and it is a marginal performer
at best against T72. When the Soviets field T80 in the early 1980s, the situation gets worse. The
Tank Forces Management Office picked up on our briefing to the VCSA on 8 December and on
14 December 1978 recommended that the M60A2 be the first priority (FY81-82) MBT asset
to be removed from the Army inventory. It was also recommended that the second CONUS A2
battalion at Fort Hood not be fielded. The recently completed “Anti-Armor Strategy Executive
Summary,” which was forwarded to the Vice on 25 January 1979, reiterates our concern with
the M60A?2 Shillelagh missile and conventional round performance against the T72 threat. |
know of no compelling logic to keep the A2 in our inventory. It is now a questionable target
servicer, has always been a maintenance nightmare, and should be considered for removal as
soon as possible.

4. My staff at CACDA has just completed a brief analysis of what to do with the A2 assets
when removed from the inventory. While not an exhaustive study, it does show we can make
other uses of the chassis. I will forward the results to your staff soon.

5. We have frequently discussed how bureaucracies tend to keep us from cutting away our
marginal programs. My experience and intuition on A2 is now supported by threat and analysis.
Do not believe we should activate another battalion this year. We should start to get the A2 out
of our system with deliberate speed.
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Mine Detection

Letter to Dr. Robert R. Fossum
Defense Advanced Research Projects Agency
18 June 1979

1. The purpose of this letter is to request DARPA assistance within the area of countermine
warfare.

2. For the past 30 years very little progress has been made in the US countermine efforts.
During this period there has been a continuum of analyses and studies of countermine programs
without the fielding of a single operationally effective system. Hand-held mine detectors, line
charges and hand-emplaced explosives form the nucleus of our current countermine capability.
Although some countermine systems show promise, promises are all we seem to be getting
from the countermine development community, especially when it comes to remote detection
of minefields. With the advent of scatterable mine technology, our inability to detect and
neutralize minefields presents a risk to our ability to move about the battlefield that we must
counter.

3. As you know, Soviet doctrine makes extensive use of mines in both the offense and
defense. The Soviets have fielded a complete family of minelaying equipment, from simple
truck-mounted chutes to full-tracked armored and sophisticated helicopter-mounted systems.
Their mines are effective and diversified and they have fielded them in quantity.

4. The nature of mines and their mode of employment combine to confront us with a problem
that, in all probability, cannot be solved by a single mine-detecting device. The question then
becomes—what is needed? Although we need help in both detection and neutralization of
minefields, the greatest vacuum of ideas seems to be in the area of remote detection. It is
difficult to understand that the US scientific community cannot devise a means to remotely
detect a small box of metal on or slightly below the ground surface. Looking at the threat
and what must be done to counter it, I see an urgent requirement for a high-speed remote
mine-detecting mechanism. This remote mine-detecting system must apply a technology or
technologies that can detect both metallic and nonmetallic mines, whether influence, pressure,
or tilt-rod fuzed. We should aim to identify mined areas, then if time and resources permit
and the mission dictates we should have a close-up detection capability that is able to identify
individual mines. Remote detection must be provided over a wide area, at high speed, in real
time and with reasonable reliance. If you care to participate in the other problem of mine
neutralization we need assistance there also.

5. Considering the growing disparity between the Soviets’ ability to mine and our inability
to detect, we need a successful effort that will impact on the near to midterm in countermine
development. This is a chance to truly enhance our battle fighting capability while simultaneously
revitalizing an area grossly neglected over the years. I am certain that DARPA’s effort will help
fill the current vacuum. I am ready to offer any assistance or additional information you may
need.
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XM1 Tank-Mounted Barrier Equipment
Message to Major General Thomas Lynch

Fort Knox, Kentucky
16 July 1979

1. Thave in hand your 111215Z July message: XM1 Tank-Mounted Dozer Blade.

2. Itis amasterpiece which could have been written only in the bowels of a deeply rooted and
completely unimaginative combat developments bureaucracy. In that regard, congratulations.

3. Now let’s discuss what has to be done. First of all I hypothesize that, however it might
finally be stated, one outcome of our operational concept regarding barrier warfare will be a
need for the mounting of a dozer blade, a plow, and a roller on the tanks of each company. In
the new organization that will call for the mounting of some kind of barrier-defeating device on
one tank in each platoon in every tank company in the Army.

4. To explore that hypothesis it is first necessary to find out what happens when we mount
those devices on XM 1 tanks. Always before we have rejected mounting such mechanisms on
the front of tanks, largely because they were cumbersome, hard to operate, and in fact reduced
the mobility of the M60 tank. The IDF equipment about which I’ve been talking with you
recently does inhibit mobility in the M60, but it seemed to me that it does so to a lesser extent
than have US versions of similar gear in the past. If that is true, and we need to find out if it
is, then we should press on with the test program I outlined some time ago to see exactly what
those pieces of equipment will do for us under our operating conditions. At the same time
there is an urgent need to find out what happens when we put 1500 horsepower behind the
dozer, plow, and roller. It will for certain be a different kind of operation—the question is how
different, and what does that difference do for our notions of whether or not we can and should
mount such devices on tanks to the platoon level?

5. All that tells me that we must do several things: first, we have to flesh out the operational
concept. I’ve tasked Jim Kelly with that, but you and Dave are the principal users, so the three
of you better get locked together quickly. Second, we have to get some of that equipment and
test it—on fixtures attached to the front on M60 tanks on the IDF mode, then on an XMI.
The Armor-Engineer Board should do that. We should do that as quickly as possible, without
wandering through the maze of the CD process, and without letting DARCOM get their hands
on it any more than is necessary. What we need is to know if the stuff will work, and then can
we go ahead with the operational concept we think we need to adopt, or must we seek some
alternative.

6. 1 would like to talk with you about this on the 20th when I am at Knox. It is quite clear
that, if we let your combat developers carry on with business as usual, nothing will ever
happen with this whole thing.
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Armor for Armored Vehicles
Message for Dr. Walter LaBerge

Deputy Under Secretary of Defense (Research and Eengineering)
2 January 1980

1. Forsome time now we’ve been reviewing the status of armor protection on armored vehicles
in the armies of the world and armor technologies under exploration in several countries. All
this is an effort to determine what developmental strategy we should next pursue in the constant
to and fro between measures and countermeasures.

2. What comes quite clear is that the weight of our tanks will increase with the advent of
special armor on XM1; it will increase again as we try to install the 120 gun on XM1. By
that time we will have a tank in the 65-ton weight class—perhaps more. And we will have
reached reasonable limits to which many of us believe we should allow the weight to grow. It
is not that the engine developers couldn’t power a 70-ton tank at 30 horsepower or better to
the ton. Indeed they are standing by eagerly at the instant, hoping they can persuade someone
to buy their 2,400-, then 3,000-horsepower engines. It is, however, that we have reached
practical limits with regard to bridging, air and ground transportability. Every weight increase
in armored vehicles, especially tanks, now will bring with it an enormous burden in bridge
redesign, support vehicle redesign, and transport redesign. We should avoid these burdens if at
all possible. All that seems to us to argue that the next logical step in tank design is to figure out
how to get the same or better protection than we have now with no increase in weight, or better
yet with a weight reduction.

3. Itappears there are technologies in ceramics and glass that seem, at the moment at least, to
offer the opportunity to explore lighter weight-same protection armor. It may be that this is the
route the Soviets have elected to take, and we would merely be following suit. However that
might be, I’d like to suggest that this is a fruitful area for ARPA to explore. Some monies are
being spent at Lawrence Livermore Labs in this regard, but I would judge them not sufficient
to bring the matter to resolution in anything like a reasonable time. I would welcome the
opportunity to open a discussion with you on this business at your convenience.
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MS551 Evaluation
Message to Lieutenant General Glenn Otis

Deputy Chief of Staff for Operations
4 January 1980

1. We are responding to your request to assess the impact of reconstitution of the M551
training base. As I read the SecDef’s memo he has left the door open for other solutions. I
believe we have substantially better solutions to the RDF requirements than the M551 and urge
that these be pursued as the Army recommended response to the SecDef memo. Before we
address alternatives, let’s resurrect why we eliminated the 551.

2. First of all the ammunition being proposed (standard HEAT) is only marginally effective
versus the T72 and may be even less effective versus the T80. We stated this in our antiarmor
strategy report as approved by the CSA. The PIPed TOW will shadow the effectiveness of the
152.

3. Removal ofthe M551 two years ago was based upon unacceptable OR rate, more vulnerable
than MBT, limited basic load, slow missile rate of fire, excessive crew training costs, no firing
sight for vehicle commander, no missile night sight, signature vehicle, etc., to name a few.

4. The Sheridan was phased out of Europe this past July. We are over half complete now in
CONUS. The vehicles have been turned in “as is,” so they are in miserable shape. The only
vehicle PIPs being procured are those for the residual force and NTC. The training base is next
to nonexistent, which was addressed more specifically in separate correspondence.

5. Before we proceed any further let’s review the bidding for the RDF. The Army contribution
consists of both heavy (4th Mech/194th Armor Brigade) and light (82d/101st/XVIII Airborne
Corps) forces. If we are proposing equipment for these forces, then this factor is significant. They
don’t need unique vehicle systems in low densities. Our heavy forces are already faced with the
introduction of XM1, IFV/CFV, ITV, GSRS, M901s, etc. Therefore, the RDF equipment must
correlate with its capabilities, i.e., rapid response, mid-intensity, and sustained operations in a
bare base undeveloped theater. None of this equals M551. In fact, the 82d is already destined
to give up the only 551 battalion left in the force structure.

6. For the RDF there are more operationally and cost effective alternatives than the M551. For
the heavy forces my vote goes to ITV. It’s being fielded in USAREUR today. The production
lines will be running hot for the next 3—4 years. Funds are in the budget to support it. It has
been proven through a COEA, DT/OT I, DT/OT 111, FOE, IPT, etc., to be cost and operationally
effective, including survivability. More importantly, the RDF heavy units, 4th or 24th Mech
and the 194th Armor Brigade, are programmed to receive ITV in FY80 and 81.

7. Forthe light forces we have the HMMW V. It’s in R&D with an [OC of4Q83. The HMMWV
technology is here today. Given priority and support, particularly by Congress, the program
could easily be structured to permit receipt by RDF units within 12—18 months. The 82d and
101st HMMWYV TOW carriers are number one and two to receive the vehicle. Incidentally, it is
important to note that the USMC intends to replace every “%—1%T wheeled vehicle in its entire
fleet with HMMWYV. The USMC is also a key member of the RDF. USAF is also buying into
the program for base security, combat control teams, and forward air controllers.
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8. The dramatic impact on reduced tactical and strategic deployability with HMMWYV is
readily apparent and deployability is the name of the game. Air sorties will be critical for the
RDF.

9. ITV and HMMWYV will cost us approximately $78-80K and $20K, respectively, a copy.
The training and logistical bases for ITV are established. HMMWYV offers attractive reductions
in both training and logistics over the long run. ITV and HMMWYV weigh 26,500 pounds and
7,200 pounds respectively versus the 38,000-pound 551. Our vigorous and funded TOW PIP
program will further enhance both systems.

10. We are prepared to assist in the formulation of any alternative (materially, organizationally,
or doctrinally) to enhance the RDF requirement.

11. Need I say more?
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Alternative Engine Programs for the XM1

Message to General John R. Guthrie
Commanding General, Materiel Development and Readiness Command
7 January 1980

1. Inlight of our diminishing resources and the latest tests results, I feel compelled to express
my feelings concerning the XM1 backup engine program.

2. The AGT-1500 turbine has experienced some growing pains; however, I do not feel that
the problems have been abnormal and I am especially pleased with the latest test results. The
reports of both the 4,000-mile three-tank test at Fort Knox and the 1,000-hour two-engine
laboratory test show that tremendous improvements have been made through the identification
of deficiencies and the timely development and application of fixes. As a result of these
improvements we have now exceeded the MR 1 milestone in both the reliability requirement
and durability threshold.

3. I am convinced that the Army cannot afford the manpower, time, or money to pursue
an unnecessary alternate engine program. We must concentrate our resources and efforts on
continued testing and improving of the XM1 with its turbine in order to field the best possible
system and do it in a timely manner. Accordingly I urge that we band together and take a strong
position against spending scarce resources on an alternate engine program.
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Light Tanks
Message to General E. C. Meyer

Army Chief of Staff
7 March 1980

1. For some weeks we have noted some modest increase in traffic concerning light tanks. In
your building it is taking on the imprint of a major new initiative. There is enthusiastic support
from many quarters. Before all this gets too far along I am obliged to signal for you the most
important inconsistencies in what we are saying and apparently trying to do.

2. First, inthe ACTV program we have now the HIMAG test bed and the HSTVL experimental
design vehicles. While it is well that such programs are under the same umbrella, it is also
necessary that we remember what they were started for in the beginning.

a. HIMAG is an attempt to fill in the gaps in our knowledge about survivability as a
function of mobility and agility derived from a host of previous experiments. It was and is a
test bed. It is not a prototype. It may or may not tell us all we wanted to know about mobility/
agility and survivability. [Terry] Covington would have his viewers believe that the outcomes
of tests performed with that vehicle are beginning to show a great return for what he calls
mobility. What he is measuring is speed made good; therefore what he shows is the advantage
of using sprint to cover as a tactic to reduce exposure time to enemy fire. The advantage he
claims is thus a function of the firer’s inability to fire more or fewer rounds during a period of
greater or lesser exposure. It does not, repeat not, deal with the fundamental outcomes of the
test which show that the rate of change of apparent acceleration of the target, as viewed by the
firer, is the important variable. Nothing we’ve learned in HIMAG tells us that we can achieve
rates of change in apparent acceleration that will buy much more survivability than we have
with XM1. But if you use rates of fire and exposure times, as Covington has done, then you
can make a case for what you wanted to prove. Those are not unimportant variables. They are
not, however, the only ones, and any analysis which treats with them only simply ignores other
far more complex and equally important variables which in the end have a greater effect on the
gunnery problem than speed made good and exposure times.

b. HSTVL began as an ARPA program to demonstrate a 75Smm gun on some kind of light
chassis. It was never said what was to be the role of this vehicle. In the mind of its original
proponent it was to be a light tank, even though the Army said it didn’t need such a vehicle at
the time. The light tank bias has now pervaded the ACTV program. The Army is being accused
of dragging its feet and so on—on what? On an experiment? Surely not on a development,
because it was never intended to be such, except in the minds of the DARPA office which
invented it and of the head of DARPA who very cleverly insulted the Army leadership into
making HSTVL a CSA-sponsored program. There is therefore considerable confusion about
what this whole program is about and what its component elements are supposed to be proving
out. And there are far too many exaggerated claims for what has been found out in testing, and
so [for] what is possible in further development.

3. Second: While it is never said exactly what threat the light tank is being designed to handle,
Covington’s briefing uses the T72 as a typical target. Several years ago we were forced to
take on the 120mm gun for XM1. We finally justified that by saying it was to shoot T72s.
When that debate was hot, General Abe sent me and Bob Baer on a trip around the world with
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instructions to report back on what we should do. Based on all the evidence we could collect,
we recommended that we believe the 105 could handle the then threat and with improved ammo
handle the future threat. Abe then said he would go persuade Jim Schlesinger that we were
making a mistake. Before he got that done, he fell ill and died; to the best of my knowledge that
intended conversation never took place. So the Army had to twist itself around to rationalize its
arguments to support an OSD program that most of us in the business didn’t believe we needed
in the first place. Now comes Covington. He says all we really need against that future target
is a souped-up 90mm cannon. He has no evidence, just some paper estimates. He admits the
75mm won’t do the job, probably beyond 1,000m or so, but that if we’ll just make the gun a
little bigger it will be okay. I don’t know how we intend to rationalize this latest argument with
the arguments we have just finished making that we couldn’t cope with the threat unless we had
a 120mm gun. That’s just the most glaring kind of inconsistencys; it is terribly transparent; it is
in my judgment intellectually dishonest.

4. Third: In Covington’s briefing he comes round to a vehicle of 2224 tons and says that a
missile system won’t do the job, it has to have a gun on it. The chart he uses to prove that is
again based on comparative rates of fire of a selected slow-firing missile system versus a fast-
firing cannon. Again, if only parameters of exposure time and fire rate are used, one can reach
such a conclusion. Again, however, there are other parameters equally important, and in the
aggregate overriding. Several years ago we made a very tough decision to delay the MICV
program in order to mount on the MICV the TOW missile system. We did that because we
recognized too late that MICV armor could not survive in the threat environment of the tank,
and with a short-range cannon the MICV would be at a serious disadvantage, even against
enemy lightly armored vehicles. With the lighter vehicle then we needed a longer-range system
so that survivability could be improved by increasing the standoff range. That was a very costly
decision. We agonized long and hard over it. A lot of us have testified, argued, and defended
ad nauseam. Now we are going to stand up and say that was all wrong; that a missile system is
not needed for standoff on a vehicle that’s more lightly armored than the IFV, and that all we
really need is a gun, for which we’ve made other exaggerated claims cited above. Again, this
is the most glaring kind of inconsistencys; it too is terribly transparent; it too is in my judgment
intellectually dishonest.

5. No vulnerability estimates in Covington’s briefing. There’s no way for a vehicle that light
to stand up and fight even a T55 or T62. Ignoring that fact simply won’t make it go away. The
main reason we say we’re buying XM1 is for its armor protection. But now we’re saying we
don’t need that protection after all, the light vehicle will be okay. We just can’t have it both
ways, boys.

6. We are, in response to a DCSOPS tasking, once again trying to say whether or not the Army
needs a light tank. Personally I've been down that primrose path so many times it sickens me to
consider another trip. We will produce the study. I seriously doubt that much has changed from
the last iteration, and we will once again conclude that, all things considered, we don’t have
such a requirement.

7. 1know we are trying to capture some of the RDF money. About that I would say a couple
of things—so far no one has convinced me that there will be any; I would not recommend
capturing money only to use it for a system for which we haven’t a real requirement. To date
Covington’s project is just a lot of very, very spongy predictions looking for a requirement.
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8. If we want to capture a share of the RDF scenario | would suggest that we:

a. Acknowledge the Marine role as the amphibious part of that force with a mission of
establishing a lodgment from which larger forces might operate.

b. Claim for the Army the airborne, airlifted part of the lodgment mission, working in
conjunction with Marine forces.

c. Claim for the Army the role of reinforcing and operating from the lodgment area, either
with heavy forces or with light forces, depending on the threat. If the threat permits the use of
lighter forces, then we have a requirement for:

(1) Airmobile maneuver and firepower forces.

(2) Ground mobile firepower and light maneuver forces mounted in a family of light
armored vehicles like the V150 family of armored cars. Something we can perhaps afford, and
which could be bought instead of developed.

(3) Advanced EW systems targeted against enemy C3 of maneuver and firepower
forces and mounted in V150 variants.

(4) Advanced antiarmor systems—fire and forget, supersonic, PGM warhead ATGM
of one kind or another, and perhaps in some combination, and mounted in V150 variants.

9. In any event we just must remember the background of all these lines of development and
avoid doing something dumb. It would also be refreshing to see the staffs take a somewhat
more mature, reasoned approach to these matters in place of the near-hysteria that is reported
to me at almost every ring of the phone.
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Tank Design

Letter to First Sergeant George D. Chamberlain
Somerset, Kentucky
14 April 1980

Your recent letter, reference armored development, covered a subject that you know is always
foremost in my mind. The reduction of the weight of our armored vehicles is now the most
important direction for our subsequent vehicle development.

The protective skirts on the sides of the XM1 are designed to provide standoff protection to the
often exposed upper portions of the tracks. Admittedly, they do add weight, but our experience
and tests show the protection trade-off is worth it. The skirts are hinged in sections so they can
be raised to work on the suspension system.

The threat we face, in the Soviet T-72 tank and its potential follow-ons, has dictated that larger
guns are necessary. We were, as you know, outgunned in World War II, but overcame the
difference with numbers and better mobility. Numerical advantage is a luxury we will not enjoy
in the next conflict. We are looking at the growth potential of various calibers from 75mm to
120mm. They each have their advantages and disadvantages, but ultimately the threat will
dictate the choice. There is, as I’'m sure you know, an upper limit on just how much you can
“soup-up” a small caliber gun.

The HIMAG and HSTV-L programs are test bed programs that promise some utility value
in the future. Gun size is only an offshoot of these programs. Their main purpose is to find
solutions to mobility problems.

Finally, I agree with your comments on crew size but the manpower situation, now and in the
future, does not look favorably on a five-man crew. We have tested this concept in combat
in two wars and most recently in peacetime. It is difficult to keep the crews filled because of
personnel shortages. We will not cease our efforts to solve the problem, but the obstacles are
difficult to overcome.
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Kick in the Grill Doors

Armor Conference
Fort Knox, Kentucky
14 May 1980

Armor conferences are usually described by outsiders as examples of a mutual admiration
society, a corporate closed mind, or an association for the preservation of obsolescence.
Obviously insiders have a different view. However, as I observe Armor today from my vantage
point, there is an air of complacency—one officer called it a ho-hum attitude—about us that
is alarming and I believe out of character. So let me talk about that a little tonight, just to get
your attention and keep your thoughts moving. If I make you angry, so much the better. Perhaps
you’ll accept the challenge and do something instead of resting on your laurels.

First, we need to be reminded that Armor was built on ideas formulated by mavericks. They
were the professional visionaries and malcontents of the 1930s. They refused to be ho-hum.
They strove to develop new doctrines for war and to become excellent in the application of
those doctrines. They believed that a relatively small, highly trained force could defy the tribal
wisdom about ways to win wars.

Actions on both sides of World War II battlefields testified to the wisdom of their judgments.
What won in that war was not always calculated in terms of better weapons, more supplies, or
more equipment.

Indeed, the history of war testifies that battle outcomes are most often determined by factors
other than a disparity in numbers of people, numbers and types of weapons, or force ratios. All
the counting you want to do cannot explain Cannae, Thermopylae, Alexander’s Macedonian
Army, Napoleon’s Grand Army, Bastogne, or Inchon.

On the contrary, history tells us that the outcome of battles most frequently follows from the
courage of soldiers, the quality of leadership, and the excellence of training. I’ve said that
before. I didn’t invent it. It’s apparent in any study of the history of battle. Battle analysis tells
us that well-trained soldiers in well-trained teams and crews in well-trained and led units win
far more often than not.

What is it that wins? How do we define it? How do we get it? How do we know when we have
it? Excellence comes from two things:

® [Initiative of leaders in training.
® Willingness of leaders to take the initiative in operations.

Both of these are well-established fundamentals of mobile warfare. In training and operations,
but especially in operations, initiative equates to mobility. The side whose leaders seize the
initiative, the side that is more flexible and mobile, is the side that most often wins.

Flexibility and mobility of units in training and operations comes from the mental flexibility of
leaders. It is the ability to create, to be innovative. It is the willingness to act rather than react.
It is the ability to comprehend, to understand meaning and intent rather than seeking after and
clinging to rote formulas.

Doctrine for Armor in its early years was never dogma. There were few books on Armor
operations before World War II, but that didn’t prevent operations from going forward.
Leaders understood the concept and the meaning of flexible, mobile operations. They fought
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with new weapons and new means, but they understood the meaning of the task before them.
Understanding does not come easily and, for leaders, it requires several things:

® First, there must be a sure knowledge that soldiers can perform their individual jobs to
a high level of proficiency.

® Seccond, there must be an equally sure knowledge that crews, teams, and small groups
can perform their collective jobs to a high level of excellence.

® Third, units must be trained in their operational lessons to a high level of proficiency.

® Fourth, leaders themselves must hold a sure confidence that they know how to put their
units into motion in battle to seize the initiative.

® Finally, in all that, the leaders must develop and share a common set of battlefield
values with their soldiers.

No one can count on personal charisma to provide these requisites. The supply system doesn’t
issue them; the personnel system can’t find them. They must be developed in the essential
system—the human system. They must be sought through hard work and concentration, by
training, just the way they have always been found.

Most important to all these notions are four elemental qualities, the qualities that are part of
that last notion, a shared set of common values. These are, in soldiers’ terms, competence,
commitment, candor, and courage.

First, professional competence. Professional military competence includes a willing acceptance
of disciplined professional responsibility; it acknowledges willingness to sacrifice. In the
micro sense, professional competence involves, among all the other details of a leader’s job,
developing the ability to train the requisite values into our young soldiers of today. For, without
them, you can’t have an effective military organization, large or small.

Commitment is a sense of obligation to something larger than yourself. The profession of
arms is a commitment, an obligation. As rank increases, so grows the commitment to larger
issues and purposes. But, closer to the bottom, the obligation is to the unit of which we are a
part and to the men and women we lead. In either case, the commitment is to something larger
than ourselves. There is no room for careerism or “What’s in it for me?” or “Look out for old
number one.”

Characteristic of today’s changing society is the way in which the language is used to diffuse the
truth. It may be we don’t tell the truth very much any more because it’s most often unpleasant.
It may be that it’s just harder to discern truth because today’s issues are too complex. In any
case, the military profession must hold in high merit the virtue of candor, the willingness and
ability to discern and tell the objective truth. In political-military deliberations candor, with
regard to the capabilities and limitations of military force in pursuit of political objectives, is
essential. Had we had more of it, perhaps the legacies of Korea, the Bay of Pigs, and Vietnam
would not today be so burdensome. A willingness to tell the unvarnished truth is similarly an
essential ingredient of leadership in units of a military force. In battle, it is always necessary to
tell the truth. Someone’s life usually depends on it.

Finally, there is courage—the courage necessary to tell the unpleasant truth, the courage to
make a commitment to something larger than yourself, the courage to insist on that higher
order of values essential to a successful military profession, the courage to understand and
articulate convincingly the extent to which military force has utility in the pursuit of national
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objectives, the courage to insist that those objectives be defined and made clear so that some
decent assessment might be made of the best way in which they might be sought, attained, and
secured.

None of these values is more important than any other. More important, none can exist for
very long without the others. They are truly interdependent. If you ask how these fit together,
I would have to answer that I’'m not sure yet after over 30 years in military service. But I can
give you an example from which you may draw your own conclusions.

When I commanded the 11th Cavalry in Vietnam, it was routine for me to interview each new
officer reporting for duty with the regiment. Normally, this was done at night, long after the
day’s fighting had died down and after my battle with the paperwork was done. Among other
things, [ asked each of them if he was afraid, for I believe that all of us are afraid in that world
of battle, but only those who are willing to admit it are capable of coping with it. I had a lot of
strange answers to that question. Most people simply hadn’t faced up to it, for it is one of those
very, very complex questions of life. Faced with the question, some backed off and refused
to take command of their units. Others passed it off with a shrug of bravado. Most concluded
with, “Well, now that you ask, I guess so.”

One young lieutenant I remember especially. His response was, “Yes, Sir, I am afraid. But I've
thought a lot about it. I’ve even asked God’s help in finding an answer. God’s answer wasn’t
too clear to me, but I believe this is what [ have to do, and that I’'m about as well prepared to
take command of my platoon as the Army can make me, and I’ve decided that there are worse
things than dying for your country.”

He was a good platoon leader, one of the very best. A few months after our talk, he was killed
as he led his platoon on a reconnaissance down a dry creek bed near Loc Ninh. But I found, as
I looked into the battle, that he had been at the head of his platoon—Ieading. He had seen the
ambush, alerted his men, and his platoon had survived because of his quickness. Not only did
they survive but so angered were they over the death of their lieutenant that, without outside
help, they proceeded to destroy the entire North Vietnamese ambushing unit. Then they marched
out of the jungle, bearing on their shoulders the body of their fallen leader—a man who had the
candor to admit fear, the courage to control it, the commitment to succeed, and the competence
to do so, values he shared with his soldiers.

In my mind Armor once epitomized all that in our Army. But as a group, a group of soldiers
with the same basic notions, it seems to me we’ve lost that perspective. No longer are we
sought out as the leading purveyor of new ideas. We’ve become bureaucratic, soft. We lack
innovation. We don’t suffer well those who do take the initiative. We have a ho-hum attitude.

So I leave you with a challenge. For you older officers, those who remember from whence
Armor sprang, it’s up to you to think back and see where it went off track. Only you can create
the climate that fosters the battlefield values that win and the leaders who will do so. Armor
needs a shot in the arm in spirit, and if that doesn’t work, maybe we need a good solid kick in
the grill doors.

To you younger soldiers, learn your history well, for we must recapture our spirit. Only you can
do that. Once we were very cocky because we had some good ideas. The ideas are still good;
what we need is some renewed dedication to our fundamental values and renewed determination
to be willing to act, to seize the initiative—in training, in operations, in battle, in victory.
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Tank Main Gun Service Ammunition

Message to General John R. Guthrie
Commanding General, Materiel Development and Readiness Command
12 June 1980

1. The Army is again faced with a disappointing turn of events in tank ammunition
development with the recent in-bore projectile breakups of XM 774 APFSDS-T. This represents
a continuation of past tank ammunition development/production problems.

2. This problem first surfaced in the early 1970s with the discovery of in-bore breakup of
M392 APDS-T. The first APFSDS-T round (M735) continued the trend so that today there
are more M735 rounds being held in CONUS ammo plants as a result of lot failure than there
are deployed in USAREUR. The latest XM774 failure could significantly delay its fielding
date. XM833, the third-generation round, is still some years away (1983—1984). However, its
problems may be beginning with the recent BRL acknowledgment that it may not achieve its
predicted muzzle velocity.

3. Increasing armor protection on the T72/80/80FO Soviet tanks will be met, to some degree,
by upgunning XM1E1 to 120mm, but that $2—5 billion program will do little toward extending
the service of thousands of M60/XM1 tanks remaining in the inventory.

4. The Army cannot provide a viable antiarmor force in the near term unless effective ammo
can be provided for the M68 105mm tank gun. The 105mm tank fleet represents a significant
investment, not only to US forces but to our allies. It must remain a potent asset throughout
the remainder of the 1980s and well into the 1990s. If the XM774 program slips one year, the
round will be fielded in the same timeframe as the T80 tank. Against the frontal 60 degree arc
it will be marginal to ineffective (defeats turret at 1.3 kilometers but will not defeat the glacis).
The Army must take action now to improve our current record of multiple-generation R&D
ammunition programs, each of which is obsolete before it is fielded.
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Mine-Clearing Issues
Letter to Major General W. Russell Todd

TRADOC Combined Arms Test Activity
19 June 1980

I received your letter on the Track Width Mine Roller and fully agree with you that we need to
field this piece of equipment immediately. Ultimately need a total system that will give us an
effective mine-clearing capability.

Our countermine efforts, or lack thereof, have been a great concern of mine for many years.
Since World War II very little progress has been made in the US countermine program. There
has been a continuum of analyses and studies of countermine programs without the fielding of
a single operationally effective system. Our current countermine capability is limited to hand-
held mine detectors and hand-emplaced explosives.

Meanwhile, the Soviets have improved their mine warfare capability by fielding a complete
family of minelaying equipment, from simple truck-mounted chutes to full-tracked armor-
mounted and helicopter-mounted systems. Their mines are every bit as good as ours and they
have fielded them in quantity. Simultaneously they have made great strides in their countermine
program. For detection, they have a series of detectors better than ours. For clearing, they have
plows and rollers mounted on tanks to platoon level. Their doctrine integrates countermine and
barrier warfare into their notions of how they’ll fight the combined arms team.

Operationally, the mine threat is twofold: fortified positions, strongpoints or belts; and scatter
mines delivered at random by artillery, rockets, or aircraft.

On our side, we suffer from the “lacks.” Lack of an operational concept, lack of priority, lack
of money, and lack of interest.

All this tells me that we must do several things. We need to flesh out the operational concepts.
... We need to field the equipment that will comprise the system I’ve alluded to. The nature of
mines themselves and their mode of employment combine to confront us with a problem that
can in all probability not be solved by a single device, either for detecting or clearing.

Looking at the threat and what must be done to counter it, and looking then to our own use
of mines, I see two basic requirements: a high speed mine-detecting mechanism, and a rapid
mine-clearing capability.

Mine-detecting systems must first of all be able to detect mined areas. Then, if time and resources
permit and the mission dictates, we should also be able to identify individual mines. Detection
equipment must operate over a wide area, at high speed, in real time and with reasonable
reliability.

As to clearing, it is also obvious that no one device will do the job. This is because of the
multiple fuzing of the mines themselves, and the threat’s way of integrating mines with other
obstacles, such as antitank ditches and berms. Therefore the clearing capability must be a total
system. Ideally it should include the ability to roll, plow, blow and/or scrape away mines,
whether in a minefield or randomly sown; the ability to cross a ditch; and finally the ability to
fill the ditch and thus completely defeat the whole barrier system. The equipment to do all this
needs to be deployed to company level in armor and mechanized units.
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Conceptually, such a system would include rollers, plows and line charges (man-portable and
vehicle-launched) for clearing single lanes; vehicular-mounted bangalore systems for clearing
wider lanes; then dozers and tank-propelled bridges for overcoming ditches and berms. One
outcome of our operational concept will be the need for the mounting of dozer blades, plows
and rollers on some tanks of each tank company. This new organization would call for the
mounting of some type of barrier-defeating device on one tank in each platoon of the tank
company.

Ultimately, many obstacle breaching problems could be solved by an armored counterobstacle
vehicle. It would be equipped to do many things. One of the most important would be to fill the
ditches and reduce the berms using a backhoe.

All of the above will be part of an integrated system employed in pursuit of a well-thought-out
operational concept.

I could not agree with you more that a reluctance to accept a piece of countermine equipment
that does not meet, to the letter, every desired operational characteristic, is in part why we have
no countermine equipment. Therefore I intend to see the roller funded, procured and fielded
soonest, while simultaneously tasking my doctrine and combat development guys to finish the
concept and field the system.
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Cavalry Vehicles
Letter to Major General George S. Patton
Washington, DC
29 August 1980

This responds to your . . . letters regarding cavalry vehicles, with Hap’s comments included.

Your observations concerning the CFV reflect identified shortcomings which we are working
with the FVS Program Manager to correct. . . . We know the vehicle’s faults and we’re working
at making it the best system possible prior to production. We are, however, strapped for time
and money; if we don’ t field it as soon as possible we’re likely to have even tougher longer
range problems. We can work out the inconveniences later; but, for the interim, we’ll have a
more than capable combat vehicle in the hands of the troops who need it now.

With regard to the doctrine problems: I believe that in modern war the traditional cavalry role
needs to be performed; also I’'m certain that mission requires a somewhat different mix of
sensors, and air and ground vehicles, than has been the case in the past. All this gets all too
frequently confused in our minds as we contemplate the opening phase of a war in Europe in
which the cavalry as a covering force will have a tough, intense fight on its hands from the
outset. Recognition of that fact has, of course, caused us for many years to make antitank
regiments of our Europe-based ACRs. And indeed they won’t survive for long unless we do just
that. I would also say that, as the Middle East becomes more and more a theater where heavy
forces will fight, cavalry needs heavier, longer range weapons. The CFV is a compromise, and
it may well be I did the wrong thing by insisting on its adoption. But at the time it was that or
nothing, and I couldn’t let it go at nothing. Tactically we’ll just have to train ourselves to use it
correctly, and that includes using it with the tanks. We’ll have eventually to separate the tanks
and scouts into two platoons—the nine-vehicle platoon that grew out of the Cav Scout Study
is too big. We knew that at the time, but were operating against a constant manpower base and
so couldn’t afford the extra officers. We’ll have to add sensors in some configuration, and we’ll
have to figure out the right mix of air cav to put with the ground elements. What we have now
is not enuf, but I’m not prepared to say how much “enough” might turn out to be.

Do we need a wheeled vehicle? Yes, I believe we do. What should it be? Well, for the moment
the CAD Gauge Systems would do. In the longer term we probably need something else. Can
the Materiel Acquisition Systems provide it? I doubt it—certainly not if we let DARCOM run
the development in traditional fashion!

The VI50 is a candidate vehicle for the RDF and light infantry division. Gerald Bartlett’s letter
reinforces data we have been provided by the contractor. While V150 has significant advantages
over tracked alternatives, it compares unfavorably with some other wheeled candidates. Its unit
cost, tactical transport ability, strategic deployability, weight, silhouette and other characteristics
are cases in point. In short, we’ll be a long time sorting this one out. But we’ll keep after it.

We’ll keep on this one—we have to have that vehicle.
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Tank Track

Message to Major General Duard D. Ball
XM1 Program Manager
21 November 1980

I am well aware of the durability problems with our current MBT track. Additionally it requires
excessive maintenance and weighs a lot, which in turn impacts upon power train and suspension
RAM-D. We all recognize the desirability of interoperable track, but it is obvious by the actions
of the FRG that Diehl 570F with its high vibration characteristics is not the way to go. The
Gerlack G50 does have reduced vibrations, which at least is a step in the right direction. [ am
aware of our developmental efforts that have produced the XT152. While I am interested in
how well it performs during tests, [ am concerned, as I know you are, about its weight. Any
track that adds 1.6 tons to the vehicle weight must be looked at carefully. In addition to our
own in-house work we must continue to explore international equipment and technology, and
if necessary intensify joint development programs.
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Winter Track Pads

Message to Multiple Addressees
12 February 1981

Following is text of message I sent John Sherman [Crow] on receipt of his. It sums up my
perspective on the issue.

Quote

2. Thirty years ago last fall a team of “experts” from the Tank Development Group in Detroit
visited Europe to inquire of all the field “experts” there what we should do about tank track for
winter war.

3. Tank and cavalry units in Europe in those days were loaded with “experts.” Almost all
NCOs and officers present had fought in armored units in Europe during the war. Since I was
not one of those “experts,” I listened carefully to all that transpired so that I might become
wiser about the whole matter by listening to all that experience.

4. The constabulary CG and the commander of the battalion to which [ was assigned at the time
convened a three-day meeting to decide on the matter. All the “experts”—sergeants, officers,
and others—came. Our battalion commander even invited a number of his German friends
against whose Panzer units he had fought in the Great War just finished. All us nonexperts
watched and listened.

5. The steel track and the rubber track guys quickly separated into two camps about equally
divided. The grouser guys, the special track pad group, and the inverted center guide guys
formed splinter groups. They attached themselves at random to the two main groups, depending
largely on personal or unit loyalties more than any other reason.

6. After three days of vigorous discussion and sometimes violent debate which extended
well into the beer halls following the daily meetings, it was concluded that it was not possible
to reach agreement on the matter. However, feelings ran so strong that everyone had to be
accommodated. So a decision was made to buy two sets of tracks for every tank—one steel, one
rubber. Rubber was to be used in peacetime and during maneuvers along civilian roads and so
on. Steel was to be used in wartime and in maneuvers in training areas where road damage from
steel tracks was not so much a problem as along highways and byways off the reservations.
And for some time after that we changed tracks from rubber to steel when we went to training
areas—a terribly time-consuming and frustrating process!

7. As time wore on most of us came to the conclusion that, under a wide variety of conditions,
the differences in track performance as between steel and rubber weren’t all that great. Certainly
they are not great enough to warrant the cost of issuing two sets of tracks for every tank, and the
trouble and time to change back and forth all the time. To the best of my knowledge nobody of
date before or since would conclusively argue against that judgment. Considerable testing has
been done—all of it about as conclusive as that three-day meeting in 1949.

8. The term “aggressive track” is a phrase invented by a track salesman. The only “aggressive”
track I’ve ever seen was one that came off a tank (when the front idler came off for some
reason) and rolled down a hill, then through a gasthaus at the bottom, heaving up several cases
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of beer and scaring hell out of the owner’s daughter and her boyfriend, who were having a class
in anatomy in Braille in the room where the beer cases were stored.

9. You need not be reminded that the track salesmen have a very, very poor track record.

10. While I deplore as much as do you the unfortunate death of one of your soldiers due to
an accident on icy roads, may I remind you that the best way to cope with these matters is
to reverse a few of the center guides, if time permits, and to conduct a very good training
program for tank commanders and drivers. Whatever the road conditions, training can prevent
accidents that would otherwise surely occur, especially under adverse road conditions. There
is no development program for “winter track,” and I’m not going to start one. We don’t even
know how to make “summer” tracks yet!
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Tank Electrical Power

Letter to James E. Sayers
Somers, Connecticut
17 April 1981

I think I can best respond to your letter by first telling you what we have already done and will
be doing to help prevent electrical power problems, and then let you know what a tanker can do
should he find, for some reason, that he no longer has electrical power.

As you can imagine, the Ml does have a large electrical power demand. We have already done
several things to ensure that adequate power is available for the electrical components. To
begin with, new technology has made present-day electrical circuits much more efficient than
earlier circuits. Second, the batteries that we use today have a longer life and are more reliable
than earlier batteries. In addition, we have installed sensors that will tell the driver when the
batteries require servicing. To assist in servicing, we have moved the batteries from under the
turret floor to a more accessible position just below the back deck.

However, under high power demands, even with these improvements, we must periodically
start the main engine of the MI to recharge the batteries. One alternative that we think has
possibilities and that we are now testing is an auxiliary power unit. Essentially it is a separate
generator that is powered by a small turbine engine and will probably be located in the left rear
sponson box. It can provide enough electrical power to operate the tank even while sitting in a
defensive position with the main engine off, thus preventing the batteries from running down.

The next question is what can we do if for some reason we find ourselves in a tank with dead
batteries. We could start the engine of that tank using the electrical power from another vehicle
simply by connecting them using a slave cable. In an emergency, even with dead batteries and
no way of starting the tank, all machineguns and the main gun can still be fired.

Your last question was concerning naming a tank after me. Although I would consider it an
honor, I am certainly not in any hurry since in most cases the tanks are named after a deceased
person.
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Impact of the M1 Tank I

Message to Multiple Addressees
15 May 1981

1. Watching the M1 test this week confirmed in my mind the need for a close look at what we
say and teach about tactics, command and control, and logistics support for the combined arms
team when M1 tanks are a part thereof.

2. There are several reasons for this. Primary among them are:

a. M1’s mobility differential over companion vehicles of the combined arms team is so
substantial that other vehicles simply cannot keep up. The situation is analogous to that we
faced in the early 1960s when we fielded the M60 tank as a companion to the M59 APC. It was
not until we got the M113 a few years later that we had a team in which there were vehicles
with common mobility characteristics. In the interim we had to modify our tactics. It made no
sense to slow the M60 down to the march rates and cross-country mobility of M59s, thereby
depriving ourselves of the mobility advantage afforded by M60. At the same time, the need
to operate in the all-arms mode made it necessary to carefully calculate how to get the mech
infantry around on the battlefield so that they could be employed at a time and place where they
could be useful members of the combined arms team. That circumstance is upon us again—this
time in spades, for the mobility of M1 is so much greater than that of the rest of the fleet that
the problem is at least an order of magnitude greater than that we faced 20 years ago.

b. The M1’s night and daylight fog-smoke-dust capability for both fire and movement
is so much greater than that of other combat vehicles, with the limited exception of M60A3,
that there is no way that companion vehicles of the combined arms fleet can keep up with M1
in night movement, night combat action, or daylight movement and combat in conditions of
extreme obscuration.

c. The problems cited above for the combat vehicle fleet are even more acute if we
consider command and control for combined arms operations. For M1 tank units there is no
choice; company and battalion commanders must ride in and operate from their tanks. Since
that’s where they should be anyway, despite some opinion to the contrary, the problem is how
mech, artillery, brigade, and other command and control and support elements keep up with the
movement of and physically follow along in a battle featuring the M1.

d. Logistics support, for all the reasons cited above, must be much more aggressively
handled and directed, with a lot more anticipatory planning than has ever been the case
before.

3. Several years ago we addressed ourselves to this problem at Knox when first we had the
second-generation night vision equipment on the M60A3. Then we set about to try to solve the
problem by adding at least night driving devices to other combat and command and control
vehicles. I am afraid that idea died aborning for budgetary reasons. However the thermal sight
for movement at night, as well as in dust, smoke, fog, and obscuration during the daytime,
gives M1 so much more of a mobility and firepower advantage than did the A3 fire control and
driving viewer that it’s time we looked once again at what we should do with regard to these
three essential elements of combined arms operations.
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4. At your earliest opportunity I’d like for the three of you to put your heads together and
tell me what you think we should do about this. As a point of departure use the work we did at
Knox with the A3; describe what’s been done, if anything, since then to improve the night and
obscuration movement capabilities of the rest of the fleet; then lay out what we should do about
the M1 problem doctrinally, and in terms of equipment fixes, to try and improve the ability of
the rest of the vehicle fleet to keep up with M1.

5.Your consideration should include how to use the AAH and the M1 together; operating
together will surely give us a tremendously powerful and mobile striking capability that we’ve
not had before. I’ll reserve judgment on whether or not the M2 and M3 can keep up with M1;
my immediate judgment is that they cannot, although they will have the night and obscured
vision capability.

6. We should also remember that last time this circumstance confronted us the Department
of the Army did nothing about it; that is, the school system did not doctrinally investigate or
provide to us in the field any suggestions about the scope of the problem or how to cope with
it. We had to figure the problem out in the field for ourselves; some did it better than others;
none did it very well; nor was there any consistency to the solutions. Everyone marched off to
his own drum, making combined arms actions very difficult unless one worked with the same
unit all the time. While that is a course of action for us to consider in this instance, it probably
is not a relevant one—we are on the verge of a substantial new combat capability here, one we
simply must learn to exploit if we are to win; it’s that problem I’d like you to tackle and report
on to me NLT mid to late June.
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Impact of the M1 Tank IT

Message to Multiple Addressees
15 May 1981

1. Earlier I sent a message to some of you expressing my concern over the problems of
combined arms employment—tactics, command and control, logistics—brought on by the
advent of the M1 tank’s considerable mobility differential over the rest of the fleet, and the
marked advantage the M1 enjoys for night movement and fighting and for daylight fighting in
obscured conditions—all afforded by the thermal sight.

2. As soon as we have in hand the significant results of the M1 test at Hood, especially
those relating to the three functions cited above, we must move quickly to infuse the important
test outcomes related to those matters into our combined arms instruction. Staff planning in
divisions and brigades armed with or supported by the varieties of equipments we are about to
field will become a much more complex operation than ever before. Officers of all ranks, but
especially those who hold staff jobs at battalion, brigade, division, and corps, will have to know
in some detail about types of ammo loads for artillery munitions, tank gun ammunition, and
a variety of subsystem support items for subsystems unique to combat and artillery vehicles
by type—almost by side number. My judgment is that we should try to get the most important
relevant test outcomes from M1 testing integrated into our combined arms instruction starting
this fall. That means some tentative planning factors, and a detailed accounting of the factors
with which we want to begin integrating these considerations into the instruction.
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Implications of M1 Tank Capabilities

Letter to Lieutenant General Sir Robin Carnegie
15 May 1981

After leaving you I went down to Fort Hood to see the M1 tank trials underway there. Going
very, very well with a full battalion under test. It is however quite obvious that what we’ve
suspected for some time has come to pass. That is that the mobility differential of this machine
is so much apart from the companion vehicles in the combined arms fleet that we shall have to
look again at our tactics, command and control and logistics support. M1 just outruns everything
else on the field.

I followed them through a night road march in which they made about 80 kilometers in an hour
and a half with no problem at all. All the infantry carriers, command and control and support
vehicles were hours behind, struggling along, and the tank battalion had swung into the attack!
It is quite like the time 20 years ago when we first fielded the M60 tank and had the M59
armored personnel carrier to go along with it—a vehicle with scarcely half the capabilities. We
had a devil of a time until we got the M 113, which could keep up at least most of the time.

Additionally the M1 thermal sight capability at night and in conditions of obscuration in daylight
really gives it a marked advantage over anything else on the field. Somehow we must cope with
that fact as well. If indeed we succeed in fielding another generation of fighting vehicles, it is
difficult indeed to imagine what new capabilities that might portend; we’ll have the devil’s own
time simply adapting to bring everything else we own up to M1 capability levels.
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M1 Tank Assessment

Message to Major General John B. Blount
Fort Monroe, Virginia
4 June 1981

Have . . . your 021400Z on M1 follow-on durability testing. Okay. Let’s do what we can to
help. We have to have that tank—it is just super!
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Tanks Forever and Ever
American Defense Preparedness Association

Fort Knox, Kentucky
23 September 1981

Some years ago, you were kind enough to invite me to speak at a gathering similar to this one.
The meeting was held at Fort Belvoir. The 1973 Yom Kippur War was then a recent event, so
recent in fact that there had not been time for sober reflection and objective analysis, and in the
wave of misinformation and mistaken notions that followed that war, there was loud clamor in
this country that the antitank guided missile had at last done the tank in. The day that dawned
at Cambrai had finally come round to a twilight.

While the world around us basked in that technocrat’s euphoria, we talked about whether tanks
are or are not necessary, whether they have or have not been done in by technology.

There may be no one here present, besides Jimmie Leach and me, who was present at that
earlier meeting. However, even should there be, the time appears propitious to lay out those
earlier arguments, which I called “Tanks Forever,” in an updated version. Several things prompt
that decision.

First, there is resurgence of the idea that technology is about to make the tank obsolete. While
it would be easy to dismiss that as yet another example of our infatuation with technology, it
might be unwise to do that just yet.

Second, what was said at that earlier meeting about the tank as the central actor in the combined
arms team is still true—perhaps more so today than then. The history of the last 65 years tells
us that, despite considerable devastating evidence, the concept of combined arms operations
with the tank as the central system is one that, although we have paid it great lip service, has
enjoyed, at best, a retarded growth in our forces. There are many reasons for this. Some will be
dealt with in a moment.

Third, in that earlier talk I tried to set forth some challenges with which we all must cope in
order to take advantage of technology and to challenge technical people to think seriously
about what they should be doing to provide us with a vastly improved battle capability. Today
I’d like to repeat, but broaden, those challenges.

Fourth, I elected to revisit our earlier arguments because of strategic mobility difficulties now
besetting us that inhibit our ability to deploy heavy forces quickly enough to respond to what
is foreseen as our most likely contentious problem. Because weight and volume inhibit moving
mechanized equipment over long distances, we have elected to deploy light forces that can be
moved more quickly with limited lift. Acknowledging the lift problem, which inevitably we
must solve, deploying light forces may be exactly the wrong thing to do, even though it may
be the quickest done.

Now, let’s talk about all that. First, a perspective on the tank-antitank debate. As with all elements
of warfare, tank-antitank battle is a contest of measures and countermeasures. For every system
there is a countersystem. If none exists, rest assured one will soon be forthcoming.

The relatively free flow of information in today’s technology world virtually ensures
countermeasures will appear very soon after the new measure itself appears. If the materiel
acquisition cycle of one side turns more quickly than that of another, this is surely to be the case.
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Thus our constitutionally lethargic acquisition system, coupled with rapid technical information
flow, practically guarantees a high expectation of seeing the other side’s countermeasures before
we have fielded our new measure.

All this is quite like the children’s game of rock, scissors, paper. Rock breaks scissors, scissors
cut paper, paper covers rock. As it is in the game, the goal in battle is to apply the tactic
that best utilizes the capabilities of each battle system while minimizing its vulnerability to
countermeasures. As in the game, a mixed strategy is required to win. We don’t stand off,
refusing to play the game, just because an effective countermeasure is foreseen for every
measure we may take.

About technology we must recognize several things. First, as a nation we have a historic
obsession with gadgetry. We are and have long been convinced that technology offers a solution
to most of the problems that beset us. So it is that for years we’ve embraced the notion that it
was okay for the other guy to outnumber us; our superior technology would compensate for the
disparity in numbers. Not true. Probably never has been. Certainly not true today. The history
of battle clearly shows, to the technocrats’ continuing dismay, that it is neither quality nor
quantity that necessarily ensures a win. There is great strength in numbers, some advantage in
quality, but the greatest advantage is in the training of soldiers, leaders, and the units in which
they fight. To so many of you, I’ve said that so many times before that I shan’t embellish it
further.

Second, to the scientist writing in the August issue of Scientific American about precision
guided weapons and the demise of the tank, I have to recite a set of numbers reflecting the costs
of tank-antitank duels using his new, exotic, terribly sophisticated and technically advanced
munitions. Suppose a tank does cost a million and a half in today’s dollars. Further suppose
its kinetic energy round costs $500 and that the gun can fire 400 or 500 rounds before the tube
must be replaced. This gives us a rough cost of $3,800 per KE round.

Suppose the antitank guided missile costs $8,000. The cost of 400 or 500 such missiles, with
a single launcher for every 10 missiles, would be nearly $5 million or $11,000 per missile.
Thus we could fire about three kinetic energy rounds at a target for the cost of one guided
missile. Using the missile-ammunition expenditure rates from the Yom Kippur War, the several
thousand missiles fired could buy 40 to 50 tanks, a force to be used on a variety of missions
rather than one specialized antitank mission.

It is interesting that, no matter how costs increase, the relationship between those numbers
stays about the same. This happens for a whole lot of explainable reasons—explainable, but all
too frequently ignored in the spate of promises of what technology offers.

Now, let’s consider the tank as the central actor on the combined arms stage. Armor soldiers
have never viewed the tank as a self-contained battle system. The tank has always been a part—
an essential part—of the combined arms team. One of the striking lessons the Yom Kippur War
taught us was that the diversity and lethality of systems we can expect to see on that busy, busy
modern battlefield is such that no single system, or even one or two systems, can possibly cope
with the total spectrum of threat. So on the ground, in the air over the ground, in the electronic
spectrum of the battle, indeed in all dimensions, combined arms are the order of the day. Tanks
can’t go it alone. It is the air-land team—tanks, infantry, artillery, close air support, armed
helicopters—that wins. That team must fight—must fire, must maneuver in close, concerted,
coordinated action—to win.
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Some further words about tanks and the combined arms team are necessary. Tanks were
introduced into battle to restore mobility to the battlefield, enabling the side using them to
wrest the initiative from the enemy. Tanks were the first element of the combined arms team
to become other than foot or horse mobile. They reflected the essential lessons history taught
concerning the need for and effectiveness of mobile cavalry, dragoons, horse, or elephant-
mounted infantry in battle. Modern tanks possess impressive firepower, so much so that critics
now contend we have become an attrition-minded Army solely bent on destroying numbers
of the enemy. But it is precisely that firepower that makes it possible to utilize the superb
mobility we’ve provided our modern tank and its fellow combined arms team members. It’s
the balance of firepower and mobility in the system itself, and in the team, that is the secret
to its battleworthiness. With regard to attrition, let me simply say that when there are a lot of
enemy out there it is usually necessary to kill quite a few just to get their attention. Then some
more must be killed in order to convince them we’re serious. That magnificent reporter of war,
S.L.A. Marshall, wrote in his classic little book Men Against Fire:

... armies from civilized states are so strongly influenced by civilian thinking
that in their desire to refrain from circulating any ideas which may be shocking
to civilian sensibilities they sometimes slight their own first principles. That is
one reason why the subject of fire is not given its just due. We are reluctant to
admit that war is essentially the business of killing, though that is the simplest
truth in the book. Indeed it is so simple that the thinkers on war have passed it
up in favor of half truths which contain a greater element of mystery.

Words like deter, dissuade, fend off, delay are not the action words of warfare. Words like
attack, defend, seize, hold, kill, win are the operative words of war.

Now, more technology. Aside from the lack of historical evidence that technology can relieve
everything from the general’s hemorrhoids to the national debt, other things need be said about
the application of technology to battle. First, if ever we are to make technology work for us,
and if we are to stop being slaves to it, we must proceed from the conviction that operational
concepts drive the development and acquisition process. A concepts-based acquisition system
is essential if ever we hope to produce what we truly need at anything like a reasonable cost.
We simply cannot afford to heed the siren sound of hucksters peddling wares for which there’s
no operational concept. If we do that, we’re back to the old Ordnance Corps mentality: “We’ll
design and build it. You grubby soldiers leave us alone. When we’ve got it done, we’ll give it
to you. It shouldn’t take long to figure out how to use it.”

Second, new technology should be applied to developing weapons for the purpose of rendering
ineffective costly investments by the enemy. Some at least of our potential adversaries do this
very well against us; we should be ashamed that our marvelous technical capability hasn’t
given us a similarly impressive track record.

Third, new weapons technologies should not simply seek to match or counter something the
enemy has developed. They should rather seek to confront the enemy with systems that open
new dimensions of combat. It cannot be the purpose of technology simply to enable us to meet
the enemy on quantitatively or qualitatively equal or near-equal terms.

Finally, new technology should seek to make battle outcome less, not more, calculable. Instead
of restoring some balance to a neat Lanchester Square or firepower score equation, technology
should seek to introduce new imponderables into the calculus of battle—new and difficult
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imponderables, ones that will cause the enemy untold anguish and expense in an effort to
cope.

Now a few words about today’s need to deploy forces to areas other than Central Europe
in support of our vital national interests. Traditionally we have considered the contingency
mission one in which we could and should employ only light forces. While this is so in part
because, until recently, that’s what most contingencies called for, it is also so because our
limited capability to deploy heavy forces further reflects our traditional military bias toward
insertion forces—airborne, airmobile, marines. While each of these forces has its place in the
structural arsenal of our military complement, that place is very heavily affected by enemy,
terrain, weapons, and the need for mobility once inserted. Despite the ease with which they
can be transported, it is probably counterproductive to set down light insertion forces in an
environment in which they are likely to encounter substantial armored forces and in which
they cannot be expected to survive. Today’s contingency operations must take account of the
substantial growth of heavy forces in areas of the world currently in the news.

With nearly 3,000 tanks each in Iraq, Syria, and Israel, with nearly 2,000 in Egypt and Libya,
and with other armored vehicles, artillery, and high-performance combat aircraft in numbers
proportional to the tank fleets, the deployment of light infantry to operate in that highly
mechanized environment, however rapidly it may get there, must be viewed as a risk operation
of the highest order.

Recognition of this problem has led to proposals for fielding a lightweight armor-defeating
vehicle. Some development has taken place, some of it here at Fort Knox. While we do indeed
have a requirement for a lighter weight armor-defeating vehicle, three things must be made
quite clear. First, given the state of current armor technology, no known armor formula can give
us the protection we need in such a vehicle at an affordable weight. Second, the myth persists
that light weight brings with it a certain agility that can be used to offset the lack of armor in the
armor envelope. This is a self-fulfilling prophecy and, of the shibboleths of modern times, the
hardest to slay. Yet a considerable body of experimentation and other evidence gathered over
the last eight or nine years shows little if any advantage in survivability afforded by improved
agility. Speed made good in a dash to cover—yes; agility as some sort of horizontal gavotte
across the battlefield—no. Finally, if a lightweight tank defeater is what’s needed, then that
signals a missile system as the primary weapon. Weight, standoff, and many other advantages
accrue. Contrariwise, our most recent experimentation has been with gun systems provided by
technology and suitably huckstered by the sybaritic whispers of the technocrats.

A host of solutions abound, offering alternatives to deploying at high risk those light forces.
One, we have made extensive use of pre-positioned equipment in Europe. Pre-positioning
elsewhere—afloat or onshore, practice deployments, and a host of other schemes are available
to get heavy forces to where heavy forces are needed, to get the tank-based combined arms
team onto the battlefield where its firepower, mobility, and survivability are sufficient to face
the challenge.

One would hope that the administration’s drive to strengthen our defense establishment will in
due course redress the considerable imbalance in our strategic mobility capability. Until that
time comes, however, we must seek alternative but perhaps less-effective ways to provide heavy
forces in situations where their presence is essential to survival of the force and accomplishment
of whatever mission it might be assigned.

104



Armor

So, as was the case last time we met to discuss the matter, we come to the end with conclusions
much similar to those we drew before:

® Technology is not about to make the tank obsolete. The measures-countermeasures
game is just in full sway. We shouldn’t lose our sense of perspective in the excitement of the
game.

® The tank is the central system in the combined arms battle. It cannot fight that battle
alone, nor can other systems fight that battle successfully without the tank. The lethal firepower
of the tank and its supporting systems is a vital factor in the firepower-mobility equation. That
equation is key to the success of the combined arms team. Without its firepower, the tank’s
mobility is impressive but not effective; without its mobility, the tank’s firepower is impressive
but effective locally and for but a brief time.

® Technology must be harnessed to provide systems whose general characteristics are
spelled out by a carefully structured operational concept of how the battle is to be fought.
Technology should be harnessed to the tasks of identifying and developing the means to
render ineffective heavy enemy investments in specific systems or capabilities. New weapons
technologies should not just seek to match the enemy qualitatively or quantitatively or both.
Rather they should seek to challenge the enemy in new, different, and demanding ways.
Technology must make the outcome of battle less, not more, predictable.

® Finally, until our determination to improve our defense posture can take effect in terms
of new or additional capabilities, we must seek alternative ways of providing heavy forces
where heavy forces are needed. Just because we find ourselves unable to get there quickly
with heavy forces, we cannot ignore the need for them. Certainly we cannot do so at the risk
of deploying light insertion forces that are clearly inadequate to the task that they’ve been
assigned.

So, once again, it’s tanks forever. One would hope that in six or seven years it will not be
necessary to make this speech again. But it probably will be. Institutional memory is short-
lived, and it’s most difficult to proceed on a steady course. And that’s why I elected to challenge
you once again with tanks forever—forever and ever.
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Antitank Missiles

Letter to Alton B. Parker
Tampa, Florida
7 December 1981

With regard to the antitank debate . . . let me cite some facts which may put the matter in some
better perspective. There were about six thousand antitank guided missiles fired at tanks during
the war. Most were fired by the Egyptians against the Israeli Defense Force tanks in the Sinai.
Losses of tanks to those six thousand missiles amounted to about ten percent of the total tank
losses experienced by the Israeli. The cost of those missiles, launchers, crews, and peripheral
equipment would have bought for the Egyptians nearly sixty tank battalions—formations with
much greater mobility, killing power and survivability than the antitank weapons, crews and
vehicles.

The truth of modern battle is that no single system will dominate. It will continue to take all
systems operated in concert to do the job. Combined arms operations are still the order of the
day. For every new measure the scientists think up, someone soon fields a countermeasure—it’s
like the children’s game of Rock, Scissors, Paper. You may not be old enough to recall it; some
of us are! The rock is covered by the paper, which is cut by the scissors, which, in turn, break
on the rock and the cycle begins again. So it is with weapons systems. Nonetheless, we always
find some zealot predicting that his particular gadget will conquer all. Hasn’t happened yet; not
likely to do so in the foreseeable future.
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Evolution of Doctrine: The Armored Force Example

Army War College Committee
Carlisle Barracks, Pennsylvania
10 June 1982

Don Marshall assigned me the imposing task of presenting the “theme address” tonight. He
described the theme as “how to make relevant our theoretical concerns and intellectual activity
in helping solve the real problems of battle commanders and of military and national planning.”
Some initial difficulty understanding just what you’re trying to do led me to a search for some
definitions. What is meant by “general theory of combat”? A “philosophy of war”?

Let’s take theory to mean “systematically organized knowledge applicable in a relatively wide
variety of circumstances.” Philosophy, let’s say, is “any system of motivating concepts or
principles.” Now, we search for theory and philosophy about war. Despite some difference of
opinion, we can probably say war is both an art and a science.

Ifart is “a system of principles and methods employed in the performance of a set of activities”
and science is any “activity that appears to require study and knowledge,” then we can argue
that war is an activity requiring study and knowledge (science) and that our study involves
a system of principles and methods employed in the performance of military activities (art).
Further, we would like our study to result in a system of organized knowledge applicable in
a wide variety of circumstances (theory) and a system of motivating concepts and principles
(philosophy). So, with that heading, how do we proceed? Well, the object of our study should
be that total military system embracing military strategy, operational art, and tactics.

This is particularly so if we consider that military strategy is the art and science of employing
the armed forces of a nation to secure military objectives commensurate with national political
policies or strategy by application of military force or the threat of such force. Operational art is
the marshaling of fighting systems—weapons systems, organizational systems, tactical systems,
supporting systems of all kinds—in large units. In practice, it is the planning and conduct of
campaigns with those systems. Tactics is the set of specific techniques used by smaller units to
fight and win battles and engagements. Key in the definitions of theory, philosophy, and art was
the word “system,” in this instance the military system, which begins with strategy, proceeds
through operational art, and continues into tactics.

With those definitions in mind, may I rephrase the theme question? Isn’t what we’re trying
to describe how to bring the results of our intellectual activity and theoretical concerns to
bear on the process of change in our military system? If we have theoretical concerns that
spur intellectual activity about that system, it is quite likely so because we perceive a need
for change. So the basic question, then, is how to effect change in that system of strategy,
operational art, and tactics by which the political aims of the nation are translated into action
by the nation’s military forces acting as one of the several instruments of national power. So
may I just argue along those lines? The history of change in military systems of the world is
instructive. A few examples are illustrative.

In this century the history of the development of concepts for mobile all-arms warfare involving
the tank is most instructive. This is particularly so in the British Army, where the idea had its
genesis and was the subject of much early development and experimentation. The story of
Swinton’s tank and the strategy, operational art, and tactics it represented is a familiar one. I’1l
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not recount it here except to note several aspects of that struggle relevant to our question of how
to effect change. First, it will be recalled that a succession of single-minded tank and mobility
enthusiasts persisted in developing the concept of all-arms mobile warfare built around the tank
striking force, and they did so in the face of persistent opposition by most of their peers and
frequent adverse personnel actions by their less-imaginative superiors.

Second, most of the reformers were “loners.” For the most part they were argumentative,
assertive, and hardly ever in agreement with one another.

Third, despite support from the doughty Winston Churchill, they chose or were forced to work
around an organizational system that, like all such systems, abhorred change. In frustration,
many went public with their arguments, as did Fuller and, in many cases by doing so incurred
enmity among their superiors sufficient to bring on their early retirement from active ranks or
relegation to some inconsequential posting.

Fourth, although trials were held to demonstrate the new concepts, those to benefit most from
the trials were the Germans, who spawned the blitzkrieg concept based largely on their study of
tank actions in World War I and of the British trials on the Salisbury Plain in 1934.

And so it was finally that war came to Europe in 1939 to find the British Army with an
imperfectly perceived operational concept and inadequate tactics, organization, equipment,
and training to implement a military strategy and operational art they themselves had invented.
Kenneth Macksey’s new book The Tank Pioneers gives a first-rate accounting of this whole
train of events. | commend it to your study.

In the American Army the concept of mobile war fared even less well than in the British Army.
The pioneers were fewer in number, and the institution proved considerably more resistant to
change than the British Army. A succession of Army Chiefs of Staff rejected the idea out of
hand, that imperious cavalier Douglas MacArthur testifying before the Congress to the effect
that one should not buy too many tanks, for they were terribly expensive and so soon obsolete.
Strongest among the opponents was that bastion of mobile thinking the United States Cavalry,
whose last chief, John K. Herr, was the most stridently outspoken opponent of the idea of
all-arms warfare built around the tank. There were really only two heroes of this drama in
our army—Generals Adna Chaffee and Daniel Van Voorhis. Without General Chaffee, the
American Army quite likely would have had no tanks at all in 1940, and without Van Voorhis
there would not have been the foggiest notion of what operational concept framed the world of
mobile warfare. As Nicholas Katzenbach concludes in his fascinating little paper, “The Horse
Cavalry in the Twentieth Century,” the Army of the most mechanized nation on earth came
to the threshold of World War II firmly wedded to strategy, operational art, and tactics deeply
rooted in the 19th century.

On the other hand, the Germans seem to have had, in what Trevor Dupuy calls their “genius
for war,” a much more impressive willingness and ability to adapt to change. Tim Lupfer’s fine
Leavenworth Paper Number 4 describes well the German Army’s ability to change operational
concepts and tactical schemes in a matter of months in World War 1. Guderian, reading reports
of the armored force trials on the Salisbury Plain, demonstrated the concept with a small force
for Hitler at Kummersdorf in 1934. With the Fiihrer’s nihil obstat on the concept, Guderian
then in 18 short months produced an all-arms panzer division. It operated within a fairly well-
spelled-out concept that included a strategy for mobile warfare; a general campaign plan of
how the larger forces would fight; and the organization, tactics, and at least a preliminary array
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of the type equipment needed to bring the concept from theory into reality. In his marvelous
book The German Army 1933-45, Albert Seaton describes the German Army’s ability to adapt
to change in those turbulent years. Ken Macksey describes well how the German tank pioneers
seized on and matured the preliminary British work on all-arms warfare built around the tank.

How did they do it? How were the Germans different from the British? The Americans? Trevor
Dupuy can speak more eloquently about this than can I, but there stand out in my mind several
facts that frame the answer and that outline a set of requirements I would set forth as requisite
to the ability to effect change.

First, the Germans had a General Staff element whose primary function was to examine the
need for change and, when change was decided upon, to draw up the necessary changes to
strategy, operational art, and tactics to make it happen. True, this capability became diffused
as Hitler fragmented his Army Command into OKW and OKH. Indeed, some of the bitter
antagonisms that arose between those two organizations in World War 11 survived until recently
between the Heeresamt and the Fu Ha (Fuhrungshaptquartier) [Headquarters of the German
Armed Forces] staff in the Bundeswehr. Nonetheless, for the critical developmental years,
there existed an institutionalized framework for examining the need for changing the system
of strategy, operational art, and tactics; describing the changes needed; and producing change
through the office of the Inspekteur.

Second, the German mavericks were all products of the enormously demanding and rigorous
officer selection and training program characteristic of the German system to this day. Mavericks
they may have been, but all had been taught to think logically about tough problems, taught in
the same way in the same schools. Compelling logic to one was, therefore, equally compelling
to all, making a consensus much more easily arrived at. And consensus by some means there
must be or change simply cannot be effected.

Third, the principal instigators of reform remained for years in positions related to implementation
of the changes they espoused. Follow Guderian through the solution of blitzkrieg, for example.
Change was further facilitated because the senior leadership, to include most importantly Hitler
himself, was quick to seize on the strategic advantages Germany could gain over its potential
foes by changing the basic ingredients of its military system.

Finally, trials had been conducted—by the Germans in Russia, by the British on the Salisbury
Plain, and by the Germans and Russians in the Spanish Civil War, and the closely observed
lessons fed back into the system of strategy, operational art, and tactics.

So, recounting then, here we have a set of generalized requirements for effecting change:

® There must be, in the institution, the mechanism to identify the need for change, draw
up parameters for change, and describe clearly what is to be done and how that differs from
what has been done before.

® The educational background of the principal staff and command personalities
responsible for change must be sufficiently rigorous, demanding, and relevant to bring to the
solution of problems a common cultural bias.

® There must be a spokesman for change. The spokesman can be a person—one of the
mavericks, or an institution such as a staff college or staff agency.

® Whomever or whatever it may be, the spokesman must build a consensus that will give
the new ideas and the need to adopt them a wider audience, converts, and believers.
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® There must be continuity among the architects of change so that consistency of effort
is brought to bear on the process.

® Someone at or near the top of the institution must be willing to hear out arguments for
change, agree to the need, embrace the operational concepts, and become at least a supporter if
not a champion of the cause for change.

® (Changes proposed must be subjected to trials, their relevance convincingly demonstrated
to a wide audience by experiment and experience, and necessary modifications made as a result
of trial outcomes.

It seems to me this is a requisite framework necessary to bring to bear our intellectual activity
and theoretical concerns to effect change in the system—strategy, operational art, and tactics
that are the operative elements of a theory of combat, a philosophy of war.

Now may I describe for you an example of one attempt to do what I’ve been trying to describe.
In the Army reorganization of 1973, we addressed ourselves, in part at least, to the institutional
side of the problem we’re examining. In those years the Army needed many changes. Some
were purely managerial, reflecting our apprehension of a lot of structure and too little manpower.
More important, however, we realized we needed to change our concepts of warfighting—the
strategy; the operational art of larger units that perforce would be fewer in number; tactics; and
the organizations, equipment, and training to bring us out of the Vietnam trauma and moving
ahead—briskly, we hoped—into the last quarter of this century.

We found ourselves confronted by principal antagonists who were almost always sure to
outnumber us and a growing militarization of conflict in the Third World. The Soviets, impelled
by their obsession with numbers, were obviously in possession of a mature operational concept
embracing mass, momentum, and continuous land combat. Convinced by the realities of our
then and impending resource constraints that we could not afford a like concept, we set about
to look for ways to win even though fighting outnumbered. While Russell Weigley would
argue that was more of a radical departure from our antecedents than some might agree, it was
nevertheless a crucial first thing to be decided on. Doctor Bob Helmbold suggested that it was
possible; the Yom Kippur War provided a marvelous and most fortuitous field trial; the lessons
drawn from our study led us to conclusions about the requisite military system—strategy,
operational art, tactics, organization, equipment, and training.

The end result of our early intellectual activity and theoretical concerns was set forth in what
became the 1976 edition of FM 100-5. Its primary emphasis, at least as viewed by its critics,
was on an operational concept we called the active defense.

However well we may have done that early work, it met with considerable criticism from
within the Army and without. Some reflected institutional resistance to the notion of change;
some reflected intellectual and theoretical concern. However, the experience demonstrated that
we had done all too little consensus building and that we had in hand a concept perhaps not
quite as mature as it should have been. The results of that realization were severalfold.

First, we set about revising the principles of war as used by the United States Army. An early
criticism of the 1976 edition of FM 100-5 was that it did not recount our principles of war.
While there were good reasons for this omission at the time, the decision cost us more in
adverse reaction than it was worth. So principles of war were set forth in a new book, FM 100-
1, called The Army. After two iterations, it came to embody a set of principles of war that spell
out the components of a military strategy compatible with our needs today.
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While that development was in train, our operational concepts evolved through a succession
of changes familiar to many of you by the titles: the Corps Battle, the Central Battle, the
Integrated Battle, the Extended Battle, and finally the AirLand Battle.

One lesson of that experience was that we had imperfectly designed the institutional framework
to accomplish change. In 1973, TRADOC absorbed the Combat Developments Command.
There were several good reasons for that amalgamation, some related to resources, others
related to perceived shortcomings with the output of that command. In any event, while
strong on equipment development and organizational matters, the new Combat Developments
Directorate of the TRADOC staff was weak on conceptual work. So the bulk of the concept
work reflected in FM 100-5 was done by a handful of people, none of whom was assigned to
the Combat Developments Staff at TRADOC Headquarters itself or in the schools. Realization
of this omission in our original concept of how TRADOC was to do its business caused us to
create a principal doctrinal development staff element in TRADOC, a Deputy Chief of Staff
responsible for identifying the need for change and for describing the conceptual framework
of the change itself. Without that orderly process at the beginning and one agency directly
responsible for it, the need for change would always be ill-defined and the conceptual direction
of change cloudy at best.

Going back now to the beginning, we laid our work out for our Chief of Staff, General
Abrams. He made many amendments but supported the concepts we were trying to explain
to ourselves and to the Army. After General Abrams’ untimely death in 1974, General Fred
Weyand confirmed General Abrams’ support, and that support from the top has continued with
both General Rogers and General Meyer. Then we set about designing tactics, organizations,
equipment needs, and training systems to support the new concept. This resulted, among other
things, in the Division Restructuring Study and the field trials of its organizations and their
tactics at Fort Hood. Because the concept was not yet mature and because, in the trials, we
attempted to measure performance differentials at the margin with an instrumentation system
and a test scheme not adequate to that degree of precision, the trial outcomes were too ambiguous
to attract widespread acceptance. At this point it was apparent that we had to begin anew.
Particularly would consensus building be necessary as organizational development proceeded.
So, for two and a half years, we gathered school commandants and representatives of the Army
Staff, major commands, supporting organizations, and other services, and at Leavenworth we
hammered out what we now know as Division 86.

One final consideration—in the process of bringing about change, a first need is for a conceptual
notion of what must be done to fight successfully in the battle environments of today and
tomorrow. That conceptual thinking can only result from close, detailed, and reflective study
of a wide spectrum of technology, threat, history, world setting, and trends. That kind of
thinking can only be done by imaginative people who have trained themselves or been trained
to think logically about tough problems. That kind of intellectual development is one of the
most important functions of our Army school system, especially at the staff college level. It
is perhaps here that we have not yet fully equipped ourselves with the requisite elements to
achieve change. For, of them all, in the German system, the intellectual prowess and staff
brilliance—the cultural commonality that was brought to bear on the process was the most
impressive, if not the most effective, catalyst in making change possible, and quickly. As you
know, we have begun work at Leavenworth in both the long course and the course now styled
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as “CAS3” to do just that. But some years will be required before it is possible to judge just
how well we have done.

So, while much remains to be done, we have in place today most ingredients history would
suggest as necessary to effect change. And we are in the throes of changes produced by that
system, changes designed to move us into the last two decades of this century.

The need to change will ever be with us. The fact that we may have analyzed the process,
framed its essential parameters, and made some considerable progress toward arming ourselves
with systemic mechanisms to permit change to take place in no way ensures either that change
will occur or that it will be an easy, orderly process. And so the intellectual search, the exchange
of ideas, the conceptual maturation must continue and be ever in motion.

We would be well served in the future if that process could include more sound thinkers in
uniform and fewer academic and amateur military strategic gadflies. We would be better served
as the process matures if we could somehow focus the intellectual prowess of the operations
analysis community on our fundamental rather than our peripheral needs. We would be much
better served in the long run if we could learn how to change our institutions from within
instead of creating the circumstances in which change is forced upon us by civilian Secretaries
of War, Defense, or whatever. We would be much better served in the end if we could develop
and refine in our institution the cultural commonality of intellectual endeavor and the ability to
think logically about tough problems necessary to develop new ideas, mature them as quickly
as possible, and chart relevant action programs to effect change in an efficient, orderly way.

In short, we need institutional leadership as well as individual leadership, for without a requisite
combination of both, history instructs us that the need for change is difficult to define; that what
is to be done—the goals of change—is virtually impossible to circumscribe; and that the whole
process takes so long that not much ever happens. In today’s and tomorrow’s worlds, we simply
cannot afford the luxury of that kind of inefficiency.

112



Armor

Combat Vehicles
American Defense Preparedness Association Conference

Fort Knox, Kentucky
18 September 1986

You have gathered here to discuss the subject of combat vehicles for a balanced force. By that
title I presume the principal focus is to be on what kind of armored vehicles to provide light
forces and how, at the same time, to provide the heavy forces the equipment it so desperately
needs to cope with our most contentious threats—the Warsaw Pact in Europe, the North Korean
People’s Army in Northeast Asia, and any one or combination of several well-equipped forces
in the Middle East. While I am not wise enough to solve that difficult problem for you, perhaps
a perspective on where we are and where we have been in the world of fighting vehicles might
be useful.

In the early 1930s General Douglas MacArthur, then Chief of Staff of the Army, testified
in congressional budget hearings that we should not buy too many tanks and other armored
vehicles in peacetime, for they became so quickly obsolete. The Congress heeded his warning
and, in the end, provided no funding for armored vehicle development. As the story goes, it was
only through the budgetary legerdemain of General Adna Chaffee that the US Army had any
tanks at all at the onset of World War I1.

In the wake of World War II and the Korean War, while modest resources were provided to
develop and procure combat vehicle fleets, there never seemed to be enough to satisfy operational
requirements for the numbers of such vehicles necessary to meet our national commitments.
Our strategic largesse, it seemed, ever exceeded our willingness to loosen our purse strings
sufficiently to buy what was needed to make our strategy viable. Faced with that dilemma,
we embraced the notion that we would somehow overcome numbers on the other side by
technology on our own side. Hence the rationalization that we really need not match our foe’s
quantity, for the quality of our guns, aircraft, armored fighting vehicles, ships, et al.—quality
provided by technology—would more than suffice. And so it came to pass that theater nuclear
weapons, a technology advantage at the time, came to represent the apogee of technology’s
force-leveling capability.

It is not necessary to cite to this audience what has happened to dispel the neatness of that
myth. Not only has the threat quantitative advantage continued to grow, but capabilities have
grown apace as well. Once nuclear parity, or near parity, was achieved, the Soviets turned the
resource hose loose on their conventional capabilities to the end that we remain outnumbered,
outranged, and outgunned in new and impressive dimensions from armor to guns to missiles to
helicopters to electronic warfare systems. And so it is that, in theaters wherein we face our most
contentious threats, the force balance is ever more precarious and the technology advantage, if
ever we had it, has become one of history’s most magnificent self-sustaining myths.

In 1974 the Chief of Armor spoke before an ADPA conference at Fort Belvoir on armored
fighting vehicles. Pointing to the lessons of the Yom Kippur War, not yet a year past, he cited
the then-popular notion that antitank guided missiles—a new technology used in significant
numbers in the October War, had made the tank obsolete. That speech, often called “Tanks
Forever,” reaffirmed several fundamentals drawn from careful evaluation of October War
lessons:
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® The need for the tank as the pivotal actor on the combined arms stage, its staying
power and mobile integrated firepower necessary to the successful performance of the armored
fighting vehicle family.

® The relative ineffectiveness, especially the cost inefficiency, of ATGM against armored
fighting vehicles, especially tanks, and especially when compared to the lethality of kinetic
energy projectiles launched from armored fighting vehicles.

® The fact that the history of battle teaches that within reasonable limits—say one on six,
six on one—the outnumbered side is not necessarily foredoomed to defeat, that the side that
seizes and holds the initiative wins more often than not in the end.

® [t was, however, noted that numbers do count; that, despite some spectacular success
by vastly outnumbered forces, as a general rule numbers beyond the 10-to-1 range became very,
very difficult to contend with. Hence the notion that some combination of technology, tactics,
and the operational art of war could be, and indeed needed to be, invoked to successfully cope
with the growing quantitative and qualitative threat.

In that latter context, “Tanks Forever” suggested some technical avenues whose successful
pursuit could provide an advantage that, if incorporated into a properly employed armored
fighting vehicle fleet, could spell the difference. Those technical avenues were:

® Chemical energy munitions designed to take into account the increased survivability
afforded by modern composite armors.

® Kinetic energy systems designed to provide vastly increased velocities necessary to
defeat modern chemical warhead resistant armors.

® Hypervelocity ammunition of all types made possible by emerging propellant
technology.

® Fire control systems designed to extend hit/kill accuracies in the close battlespace
regime and to make the night/weather equation equal to the clear day fire control solution.

® Agility capabilities designed to provide vastly improved dash-to-cover capabilities to
increase the survivability delta.

It should not be necessary to recite to this audience that we are this day struggling to make real
the potential suggested in that 1974 recitation.

Time meanwhile, as it ever will, marched on. In the ensuing six or seven years, the Soviets
increased their quantitative advantage in all systems and, at the same time, introduced new
capabilities. This was a period in which four new tank systems were fielded on their side, one
on ours; two new infantry fighting vehicles appeared in their fleet, none in ours; very capable
attack helicopters obviously designed for close air support appeared in three or four versions
on their side, while we struggled mightily to upgrade our aging Huey fleet but fielded no new
system; at least four new artillery systems appeared on their side, none on ours.

In sum, the strong signal of those years from 1974 to about 1981 was, and is, that the Soviets
are outmodernizing us at a rate of about four to one. Driven by the relentless march of their
Five-Year Planning System and the growing functional rigidity of their national economic
system, their arms factories spew out numbers we simply cannot match. Additionally, each
serial development brings the fielding of new technology, either on a new product line or
applied to an existing fleet. Those were the years when their conventional buildup decisions of
the late 1960s began to show a momentum that is both dramatic and alarming.
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During the same several years, we began to see the Soviet quantity/quality modernization rate
reflected in their arms exports to the Third World. Heading an impressive list of other exports,
let me just cite tanks to illustrate the point. Over two decades ending in the early 1980s, the
Soviets exported to seven countries—four in the Middle East, one in south Asia, and two in this
hemisphere—about 11,000 tanks. That’s more tanks than we have produced in all serials and
mods of the M60 fleet. Other armored vehicles, artillery, and aircraft follow the same pattern,
to include most recently armed helicopters.

It is customary to dismiss this phenomenon with: “That’s okay; it’s all old, obsolete stuft.”
Not true. The facts are that, as soon as the Soviets themselves begin issue of a new item of
equipment to their own forces, they apparently are willing to release the next-oldest item in the
export fleets. So it is that we find T-72 tanks replacing Syrian T-62 tank losses in the 1982 War
for Peace in Lebanon, a move made possible by the issue of the T-80 to Soviet forces just a year
or so earlier. So the equipment in the hands of client states tends to be reasonably new, and the
same quantity/quality growth equation noted earlier with regard to the Soviets themselves is
now reflected in the arsenal of many, if not most, of their arms customers.

All that development from 1974 onward caused the Commander in Chief, Readiness Command,
to come before an ADPA conference at Fort Knox in the fall of 1981 with a speech titled “Tanks
Forever and Ever.”

Noting the qualitative and quantitative changes of the previous seven years, CINCRED further
observed two important and conflicting circumstances:

® [n the world into which he was most likely to be required to deploy forces in his role
as CINCRED/Director, Joint Deployment Agency, there was a strong likelihood that US forces
would encounter threat forces fairly well armed with an increasingly capable array of armored
fighting vehicles, artillery, and even armed helicopters.

® The historic bias of the United States, and the US Army in particular, toward light
forces. The presumption that, in most contingency areas, light forces would suffice, and the
notion that, with limited lift, light forces were the most capable that could be gotten anywhere
in any numbers very quickly.

The sybaritic appeal of that latter logic, and its utter rejection of world realities, need not be
commented on further—at least until some light force runs afoul of even limited guns and
armor in some faraway place in some ill-conceived caper against a vastly underrated threat.

Also noted were several acceptable alternatives that could put heavier forces onto those distant
fields in about the same time as light forces—in fewer numbers, but with far more combat
capability, especially against the increasingly well-armed threat. Pre-positioning options,
mobile maritime deployments designed to keep heavier forces at least partially deployed and
therefore closer to most likely trouble areas, were among the available courses of action.

“Tanks Forever and Ever” included a further technology challenge from that laid down in
1974:

® [t cannot be the purpose of technology simply to enable us to meet the enemy on equal
qualitative disparities. History testifies to the bankruptcy of those traditional notions.

® Rather it must be the role of technology to provide weapons systems that render
ineffective costly investments by our foes, not simply to try to match something the other
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fellow has just fielded. The latter course foredooms us to be reactive; our very survival depends
more and more on our ability to, on the contrary, be proactive.

® With new weapons we should seek new dimensions of combat, following well-thought-
out operational concepts with carefully designed organizations and with precisely tailored
support concepts.

® [n sum, technology should seek to make battle outcome less, not more, calculable.
Instead of restoring some balance to a neat firepower score equation, we should introduce new
imponderables into the traditional calculus of battle.

Five years have passed since that September morning in 1981. We are only now beginning
to think seriously of developments that would in the long term provide some relief from the
dilemma into which we have gotten ourselves and meet at least some of the challenges laid
down on that long-ago day. Meantime the threat has continued its relentless quantitative and
qualitative advances and the export fleets have grown in size, capability, and diversity in an
increasing number of Third World military forces.

So what is to be done now? Last year the Defense Science Board convened a Summer Study
task force to assess the state of the armor/antiarmor competition and lay out for the Secretary
of Defense what might be done to redress whatever imbalances might be identified in its
evaluations. Without reciting the details of that report, let me just note a couple of its principal
conclusions, then speculate in that context on some relevant responses to the question of what
is to be done now.

® The armor/antiarmor balance today favors the Soviet Union and has done so for 20
years, perhaps more.

® This imbalance has always existed on the quantitative side; now it exists on the
qualitative side as well.

® [n addition, the Soviets have exported to a substantial and growing number of client
states an impressive array of modern military gear that in the aggregate puts at considerable
risk the light insertion force strategy embraced by the United States.

® At its root, this problem is a combination of our unwillingness to accept reasonable
intelligence projections of what is under development in the Soviet Union and the rate at
which they are modernizing; our growing ineptitude in management of our RDA and budget
processes; and our unwillingness to acknowledge the urgency of the new risks to our already
risky strategy.

® QOur most urgent need is to develop and put in place the management schemes to
redress the imbalance by first catching up technically, then by a combination of well-managed
programmatics and technology to establish and sustain a modernization rate at least equal to, if
not better than, that of the other side.

Of the action programs growing out of the Summer Study, none perhaps are quite so exciting
or promising as the set of DARPA armor/antiarmor programs that, in concert with industry and
the DOE laboratories, is just now starting up, and the Army’s program to define requirements
for an integrated fleet of combat vehicles to meet the challenges set forth above.

Without prejudging or predicting the outcome of any of that work, may I just suggest some
notions that seem to me, as one of the principal investigators in the armor/antiarmor evaluation,
to be reasonable and relevant ways of responding to the “what is to be done now” questions.
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First, an operational concept. In full scope, the constellation of ideas laid down in AirLand
Battle is relevant:

® An active defense in depth, well forward in the battle area.

® A simultaneous attack into the interstices of the follow-on echelons to delay, disrupt,
and destroy the momentum, velocity, and mass of the follow-on force attack.

® All should be designed to enable us to fight outnumbered and win at the operational
level of war with conventional levels of weaponry.

New technology offers the opportunity to expand the close battlespace—the FLOT battlespace,
to five kilometers or beyond with hypervelocity, armor-defeating weapons. Moving at five
kilometers per second or greater velocities, hypervelocity weapons—surface-to-surface,
surface-to-air, air-to-surface, and air-to-air—offer significant new opportunities to quickly
moderate force ratios in the FLOT battle, enabling the outnumbered force to seize the initiative
and maneuver to bring the battle to a quick and decisive conclusion. The challenge to tacticians
is to harness this opportunity to their singular advantage. I have only sketched in and smoothed
out the sandbox. You can do the rest.

Now equipment. The so-called “balanced force” fleet is, as ever, built around tanks. Constructed
of advanced composite ceramic laminate armors giving protection about 2’2 times that of the
MI1A1, interior volume of no more than 350 cubic feet, mounting a hypervelocity, nonturreted
overhead launch system—an electromagnetic gun or hypervelocity kinetic energy missile
launcher, delivering about 2% to 3 times the muzzle energy of M1A1’s 120mm cannon, with a
crew of two or three men, powered at the 35 horsepower-to-ton ratio with an advanced-design
power train. The vehicle would weigh in at about 30 tons. The day/night fire control system
would operate against NOE and low-level helicopter targets as well as surface targets.

The companion vehicle is an infantry assault vehicle mounting a hypervelocity missile system
with an advanced design CE warhead missile and a companion assault fire system—a cannon
system of about 60mm with a wide variety of warheads for use against light armor and personnel.
It has tank-equivalent armor protection, a fire team of four, plus driver and commander/gunner.
At about 450 cubic feet interior volume, it weighs about 25 tons, has an identical or derivative
power train, and is also antihelicopter capable with day/night fire control.

A reconnaissance version of the first two vehicles, at 200 cubic feet interior volume and
protection at the tank level weighs about 20 tons, is powered at the 45 horsepower-to-ton ratio,
holds a cavalry crew of three, and mounts the 60mm cannon system of the infantry assault
vehicle. An advanced FLIR/PNVS-type combined navigation fire control system provides
limited antihelicopter capability and surface-to-surface day/night fire control.

There are mortar and artillery firepower systems on the same basic components and also
command control vehicles and forward supply vehicles. VTRs and bridge layers round out
the fleet. The heavy assault force will consist of a tank, infantry assault vehicle, recce vehicle,
artillery and mortar vehicles, armored recovery vehicle, engineering counterobstacle vehicle,
and armored resupply vehicles, all of which have the same degree of armor protection and that
utilize common chassis components.
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Organization

The fighting vehicles operate in platoons of three. Each platoon is commanded by an officer. His
wingmen are highly trained NCOs at the E7/E8 grade level. Three platoons are the company. The
company command and second-in-command vehicles make 11-vehicle companies. Battalions
of 3 companies include 3 command vehicles, for a total of 36 fighting systems.

Battalions are employed pure. There is no cross-reinforcement of companies from battalion to
battalion. They are one axis of advance battalions. Brigades are fixed and numbered members
of the regimental systems.

Brigades have assigned DS artillery battalions, heavy mortar battalions—120mm, air defense
batteries, recovery and maintenance companies, bridge layer companies, recce troops. Heavy
divisions have three fighting vehicle brigades and an aviation brigade consisting of an air
cavalry squadron, two attack squadrons, a C&C squadron, and lift squadron.

The Army at about 780,000 men—all nonsmokers! Smaller than the US Navy in manpower, it
has 12 heavy divisions and 6 light infantry brigades on the model of the Vietnam-era separate
light infantry brigades. For insertion operations, light infantry brigades and armor brigades
are deployed under a Joint Task Force command and control headquarters provided by the
Readiness Command.

Training the force is accomplished by training up spare battalions of the regiments (brigades)
in the training centers: the total armor force at Knox—tank, mech, recce; the total light infantry
force at Benning—Ilight, airborne, airmobile, ranger; artillery, including mortars, at Sill; aviation,
including lift aviation, at Rucker; medium- and high-altitude air defense is handed off to the US
Air Force and FAAD operations and training integrated into the maneuver forces. Fort Bliss
becomes the home of Armor and the site of a second National Training Range extending across
the whole million acres or so of Fort Bliss and the White Sands Missile Range combined.
Combat engineers are part of the maneuver system and trained at maneuver force schools.
Belvoir trains vertical and horizontal construction and public works engineers. In sum, we train
like we intend to fight.

Support

This modern force requires a considerably different logistics support system. The present
system is too large, too layered, too cumbersome, too nonresponsive to support modern mobile
warfare. The demand-supported logistics system is replaced by a prognostics-driven log support
system. It is a total quality process system driven at the beginning by a power train lease
system in which warrantied power packs are automatically delivered, based on an hourly usage
warranty system augmented by an expert systems prognosis capability that checks at periodic
maintenance for warranty standards and automatically changes out the about-to-fail component
before failure. It is a proactive, not a reactive, system. One version is called Rent-a-Pack. It
is vastly cheaper than the existing system in which ownership of everything, coupled with
a reactive maintenance concept, virtually ensures layer upon layer of logistics organization,
much of which is unnecessary and all of which is so expensive it represents a luxury we can
no longer afford.

With Rent-a-Pack as a successful pilot, the concept is extended to other major components of
large systems and in less complex systems to the major components themselves.
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With all that—operational concept, equipment, organization, training and support, lean and
austere, tailored to the resource dilemma, designed as a total quality system from people and
machines to the processes that deploy them to the field in effective fighting organizations and
sustain them there in highly mobile combat operations—we can provide our country with an
effective Army within the resources it is apparently willing to expend.

Next year, for the first time in my lifetime, US Navy end strength will exceed that of the
Army—the result of the work of an aggressive, charismatic, and very clever Secretary and a
series of very, very capable Chiefs of Naval Operations. This year, for the first time in history,
the US Air Force R&D budget equals the Army procurement budget, and next year it will
exceed Army procurement dollars—the handiwork of several competent Secretaries of the Air
Force and their very capable Chiefs of Staff. The Army meantime has reached a new low—its
share of the Defense budget the lowest since the terrible lean Eisenhower years, which in turn
were the lowest since the leaner yet MacArthur years cited at the beginning. With the highest
quality junior enlisted force we’ve probably ever had, with an increasingly competent officer
corps, it does seem that we owe ourselves and the country a better Army. And that, at the root
of things, is what must be done.
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The Threat and Armor Development
General Dynamics Corporation

Mackinac Island, Michigan
23 September 1987

You asked that I talk about the threat and armor development. Certainly you have heard from
several other speakers about the same subject. So what new might I bring to this debate?

Since your concern is with tank design and development, your primary interests are with
technical aspects of the armor-antiarmor competition. While I am prepared to, and will, talk
about this problem from a technical vantage point, it is important to consider technical problems
from a baseline broad enough to put the technical situation in a somewhat different perspective.
For technology is only useful if it contributes to the successful pursuit of a concept for the
conduct of operations. While it is true that, from time to time, technology will offer a surprise
operational opportunity, more often than not it is most useful for operational concepts to lead
the way—indicating to technology what new capabilities would help most in making possible
new and improved warfighting operational capabilities. Not everyone, especially not every
scientific type, will agree with that statement. But I would argue that we have not the technical
resources—time, people, or money—to spend simply hobby shopping around the laboratory
in the vague hope that what gets done will somehow be found to have utility in some yet
to be defined operational scheme. So taking the intellectual initiative is one very important
responsibility of those who must establish operational and technical requirements.

Regarding the threat and armor development, how, first, might we view the threat? In this case
the threat likely confronts us with a three-pronged dilemma—operation, tactical, and technical.
A fourth, a strategic prong, may also be present, but we’ll save that for another day.

For this argument, let’s consider Soviet operational, tactical, and technical concepts as the
baseline threat. This is neither to say the Soviet threat is the only problem we face nor to
contend that confrontation with Pact forces in NATO Europe is the most likely eventuality. It
is simply to acknowledge that the Soviets and the confrontation with the West across Alliance
boundaries represent our most contentious problem. It is also to acknowledge the presence in
other theaters of significant military capabilities built around Soviet strategic, operational, and
tactical concepts and employing Soviet or Soviet-designed equipment.

What is the dilemma—operational, tactical, technical? Operationally we face a threat whose
fundamental biases are:

® That numerical advantage is essential, if not key to winning, especially at the tactical
level but in large measure at the operational level as well. This applies to forces at conventional
and nuclear levels and to all types of forces necessary to fight in modern battle.

® That victory in battle goes to the side that, in the course of battle, seizes and holds the
initiative, and that the offense is the form of maneuver best suited to the application of superior
numbers to the problem of seizing the initiative. Further, surprise is an essential complement to
numbers and other capabilities in achieving the initiative by offensive action.

® That technology must be harnessed to the task of providing equipment that will permit
the rapid assemblage of numerically superior forces and their commitment in offensive battle
in such a way as to achieve surprise and the maximum synchronization-correlation of forces.
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These basic notions have not changed much over several decades. The means of accomplishing
them have changed dramatically several times and are still changing as technology either raises
up some perceived challenge on our side or permits some improved operational capability on
theirs.

Although we are a nation whose fundamental military strategy, at least from the Civil War
through 1945, was simply to overwhelm the enemy with numbers—especially in equipment,
but in manpower as well if that be necessary—we have struggled mightily since 1945 to avoid
the costs of providing sufficient numbers of forces or equipment to meet the requirements of
our strategy. We have, instead, invoked the gods of technology to offset the growing numerical
advantage of our principal foe and to try to defuse his offense-surprise-correlation of forces in
order to deny him accomplishment of his principal objectives.

When we enjoyed nuclear monopoly, this may have been an appropriate notion. It may have
been useful when we enjoyed nuclear superiority. In a time of nuclear parity, however, it loses
much relevance. This is the genesis of our operational-tactical-level dilemma—how to fight
and win outnumbered at the operational and tactical levels of war without having to invoke the
immediate threat of the use of nuclear weapons.

The operational-tactical-technical merry-go-round begins. In the decades ofthe 1950s and 1960s,
we fielded nuclear weapons in large numbers. Ten thousand of them in Europe were originally
said to be required to make up for the disparity in numbers. Operationally and tactically the
Soviets responded by making their forces more mobile so as to be able to operate successfully
on a battlefield that they, for a time, even saw as all nuclear. Finally, by echeloning their forces
so as to bring fresh formations into the battle in order to sustain numerical advantage, they
added the final operational-tactical building block in their essential battle equation—mass,
momentum, continuous land combat.

Technically at a temporary disadvantage in the nuclear field, they struggled mightily to
add substantive tactical and operational nuclear capabilities to their arsenal. As with other
capabilities, numerical superiority was paramount—a condition they describe as “parity.” By
the end of the 1960s, the evidence is that they had come to believe they were “almost there” in
the nuclear world, and nuclear firepower became simply another element in the all-important
correlation of forces.

At the same time, and much lower on the tactical scale of matters, alarmed by our fielding of
the M60 series tank in the early 1960s, they sought to regain lost technical ground by improving
their antiarmor capability in two important ways. First, they developed and fielded long-rod
kinetic energy penetrators for tank guns. Second, they developed and fielded large numbers
of antitank guided missiles (ATGMs), the most famous of which was the Sagger, later of Yom
Kippur War fame. The Yom Kippur War gave lie to the notion that the modern ATGMs sounded
the tank’s tocsin of doom, this despite considerable uninformed blather in this country over the
advent of the TOW in the early 1970s. It was, however, true that the long-range accuracy of
the ATGM, with all its guidance and vulnerability problems, meant some considerable added
advantage for a defending force hunkered down with terrain advantage. In addition, the ATGM
raised a new technical challenge to armor developers to provide the means to defeat the shaped-
charged warhead, especially when mounted on the long-range ATGM. This was the genesis of
a tactical-technical-level dilemma that continues to this day.
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The doctrine of active defense, as set forth in the 1976 edition of FM 100-5, was a tactical-
level doctrine that sought to say how to fight and win though outnumbered at the tactical level
of warfare, and with conventional means, largely by taking advantage of the large numbers of
ATGMs that had been, or were being, issued to infantry units of the US Army. Active defense
simply acknowledged nuclear parity for whatever it was at the time, recognized the need to
significantly raise the nuclear threshold, and sought once again with improved long-range
antitank means deployed in depth to attrit mass, disrupt momentum, and cope with successive
application of numbers in continuous land combat. The framers of active defense essentially
did not address themselves directly to the question of how the concept fit into the operational
level of war.

If the ATGM signaled a technology-facilitated tactical revolution of sorts, it was short-lived
indeed. For, no sooner had the tacticians begun to reap returns from technology’s invention
than the technology genie rose again. Based on US lab experiments of the 1960s, the Soviets
developed, and began to field in the mid-1970s on the T-64B model tank, a ceramic laminate
armor that could defeat the best shaped-charge warheads fielded at the time—those on TOW,
Milan, and HOT. Precursor by about five years to fielding of similar armors in the West, this
capability spelled the beginning of the second tactical-technical revolution of the 1970s.
Successive models of Soviet tanks, the T-72 and T-80, feature improved ceramic laminate
armors, as do successive models of M1 and other main battle tanks in the West.

On the operational level the Soviets responded to active defense with a maneuver group
concept based on their 1944-1945 doctrine. Featuring autonomous, independent, highly
mobile maneuver forces—an army for a front, perhaps a division for an army, the Operational
Maneuver Group (OMG) was to strike deep in order to disrupt ATGM defenses, command-
control, reserves, and the rear. In Europe especially, it was quite clearly designed to get through
the dense ATGM belts quickly and disrupt the integrity of the defense from the rear.

Meantime US operational-level thinkers, striving to fully develop active defense into an
operational-level battle concept, produced (circa 1982) a fully developed operational concept
styled AirLand Battle. Recognizing the need to fight outnumbered both tactically and
operationally, win, and do so below the nuclear threshold, AirLand Battle concentrated on
simultaneous attack of assault and follow-on echelons and early identification and attack of
OMG. Its technical means were sensors to be embedded in systems like JSTARS and JTACMS
and the PGM system—derivatives of Assault Breaker and Tank Breaker designed to disrupt,
delay, and, to whatever extent possible, destroy follow-on echelons. It was and is a full-blown
operational concept for warfare at the operational and tactical levels of war. Technology—
fielded technology—has not yet caught up with the operational concept, a phenomenon typical
of the lethargy and nonresponsiveness of materiel acquisition systems in the West, especially
in the US.

Now let’s focus closely on the tactical-technology level of matters, reviewing that history so
that we have a more certain view of where we have been, are, and what our challenges for the
future might be. Considering Blue Bullets and Red Armor for the moment, we come out like
this. On relative scales it will be seen that chemical energy warheads historically have been
better penetrators than kinetic energy warheads by a factor of at least two to one. That situation
reversed itself in the mid-to-late 1970s when, with the advent of ceramic laminate armor, and
later of active/reactive armors, chemical energy penetration became extremely difficult for
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fielded, or about to be fielded, systems. Today it is true that ceramic laminates and active/
reactive boxes have made obsolete every fielded antitank guided missile system in the world,
as well as PGMs that seek to attack more lightly armored sectors of armored vehicles—top
and deck armor. Specifically, for chemical energy warheads, Soviet armors overmatched TOW,
even when TOW was first fielded, and continue to do so today. On the kinetic energy side, we
see that we stuck with the same stubby penetrator for the M68 cannon on the M60 tank despite
the fact that Soviet armor achieved overmatch early on and got better over time.

Two phenomena also appear from a Blue Bullet-Red Armor comparison. First, we have tried to
catch up, only to find that developments on the other side have moved ahead apace to the end
that, once our catch-up programs are fielded, we are still behind, for threat developments have
again outreached us. Second, we find that, despite several attempts to do so, we have never
been able to establish a modernization rate equal to, or better than, that of the threat. In sum,
we are behind, have been for some time, and are getting further behind—on balance at a rate of
about one year for every four years of elapsed time.

Considering Red Bullets and Blue Armor, we again find the inversion in chemical and kinetic
energy as the penetration mechanism of choice. It also appears that, in fielded systems, we
have been overmatched for a long time and that the situation is not improving. In sum, we are
behind, have been for some time, have tried to catch up only to find that developments on the
other side have put threat ahead as we finished our catch-up and have not been able to establish
a modernization rate that will match or better that of the threat. The box score is Reds 4, Blues
1, and growing in Red’s favor. What to do?

A recent article in Defense News set forth a view of the acquisition process that I’1l share with
you on paper but won’t detail here. The short of it is that we’ve a gross management dilemma.
It’s at the top. The Goldwater-Nichols reforms may or may not solve the problem, but don’t
count on it. Meantime much needs to be done, for we’re behind and getting further behind at
an alarming rate.

So, back at the operational-tactical-technical levels, what needs to be done next? It appears
that the next tactical revolution lies in the regime of expanding close battlespace. There are
at least two good reasons for this. One is that the advent of CE-defeating armors shortened
the close battlespace to the effective range of KE weapons. So how to restore that long-range
high hit/kill probability? The other reason is that technology can now provide velocities that
promise improved penetration at range and thus the opportunity to effectively expand close
battlespace.

From many trials on instrumented ranges, we have considerable testimony to the value of
opening fire at long ranges. In terms of the differential in loss exchange ratios, there appears
to be an advantage of about four to one for a defender opening fire at 3,000 meters as opposed
to an opening range of 1,000 meters. This says that, if you’re outnumbered at the outset and
believe you have to win outnumbered without flinging a bunch of nukes around, you’d better
open fire as far out as possible. Don’t let him close on you, for your four to one advantage at
three kilometers quickly erodes to odds on at one kilometer. Analysis says that it is not only
important to restore the tactical close battle ranges to those provided by ATGMs, but that it is
essential to go even further, opening fire at four, five, six kilometers or beyond—whatever fire
control systems can acquire and identify. Why not do that?
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One problem—a significant one—with ATGMs was their relatively low velocity. With line-
of-sight systems, given normal intervisibility segments, the target had gone to ground before
the weapon could fly the intervening distance. So now we have the full range of the ATGM
problems—ineffective warheads and times of flight that will not normally find targets still
exposed when the missile arrives because of long flight time versus normal intervisibility
segment lengths and average speed made good in a dash to cover across those segments.

If now we could increase the velocity of the round flying to the target, we could increase the
probability that the target would be available in the intervisibility segment to be hit when the
round arrives. Suppose we could move the bullet at three, four, five kilometers per second.
Instead of 20 to 30 seconds flight time for an ATGM or 5 to 6 seconds for a tank gun round, we
could close the gap in 1 second or 2, no more. Now, we have loss exchange ratios on the order
of 10 or 12 to 1 in a defender’s favor.

That’s attractive, useful, exciting, worth exploring. So the tactical value of expanded close
battle space is clear. The need for velocity in order to expand the close battlespace is evident.
Can technology provide the velocity? Without plumbing the technical depths or exposing
the classified data, it appears that the answer to the question is “yes.” It’s only a question of
how much velocity is really needed. Velocities in the three-, four-, and five-kilometer-per-
second regime are easily achievable. More is possible: it’s a question of at what cost. Today’s
electrothermal and electromagnetic systems, although in embryo, are clearly capable of
providing this capability.

A second and allied factor relates to the value of velocity at the target. Is aMV?valid for KE
penetrators at all velocities, or is there phenomenology that takes over beyond some threshold
velocity that limits the effectiveness of more velocity? Some empirical evidence says more is
better; some theoretical evidence says it may not be so. There is considerable need for resolution
of the issue in order that we may know which way to go next—technically, tactically, and
operationally.

Finally a few words about what this all means. First off, it is but another cycle in the continual
armor versus bullet game that has been played out on thousands of battlefields over thousands
of battles. On the other hand, it represents a problem of considerable urgency: for we are behind
the threat, have been for some time, and are getting further behind at an alarming rate. It is not
that we haven’t the technology, but that we haven’t the will. It’s not our technical ability that’s
in question. It’s our decisionmaking ability. We have demonstrated a marvelous capability for
indecision. Now we have the opportunity to expose the obverse side of that coin. If it, too,
spells indecision, then we are in deeper trouble than I care to contemplate.

So, considering armor/antiarmor, I hope this provides you food for thought as you probe those
important technical horizons that hold the key to tactical and, in part, operational success in
battle.
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Armor/Antiarmor in the Future of Land Combat
Center for Strategic and International Studies
Washington, DC
6 October 1988

To speculate in regard to the future, it is always useful to first sum up the current state of
affairs and to say how the current situation came to be. Armed with that knowledge, it is then
possible to project long-term trends through the data point that is “today” into some future but
less clearly defined framework. So it is with this effort to develop relevant views about armor/
antiarmor warfare in the future of land combat.

First, about the current state of affairs—where we are and how we came to be in our present
circumstance. As a front-rank world power, the United States has committed and deployed
military forces to ensure the political and economic goals of security and stability in NATO
Europe and the Republic of Korea. In other so-called secondary theaters, the US also contributes
stability and security in many ways but, in most cases, in ways short of on-the-scene military
forces of significant size—forces whose instant involvement in air-land combat is virtually
inevitable in the event of hostile action against those with whom we all allied and on whose
landscape our forces are deployed. The ongoing naval deployments in the Persian Gulf
committed to secure passage of oil-bearing ships through that body of water are, of course, an
exception. In NATO Europe, the viability of the Alliance today is primarily a reflection of the
strength and commitment of the partners providing the largest share, the US and the Federal
Republic of Germany (FRG). This is not to belittle at all either the resolve or commitment of
other member nations or the apparent willingness of France to join and participate militarily if
needed, but simply to acknowledge from whence comes, at this juncture, the bulk of the forces
and who pays, therefore, the largest share of the cost of the undertaking.

With more than one-third of its land forces stationed overseas, and roughly another third
committed to reinforce deployed elements, the most contentious challenge facing US air-land
forces at this writing is the Warsaw Pact/Soviet threat to Central Europe. That circumstance
represents no change from what has been or what is likely to be going forward, notwithstanding
changing attitudes and political and economic circumstances in this country and in Europe
(particularly in the FRG), ongoing Soviet initiatives in regard to nuclear arms, and continuing
efforts at arms control/reductions.

In Central Europe, Alliance forces, which include the deployed US air-land force, are
considerably outnumbered by Warsaw Pact forces, at whose core is the imposing strength of
the Group of Soviet Forces, Germany (GSFQG). A situation extant from NATO’s beginning, this
is also a circumstance quite certain to continue going forward, absent some accommodation
toward a less uncomfortable imbalance through the arms reduction medium.

Compounding the quantitative imbalance today is a qualitative balance favoring the other side.
Where once the West clearly enjoyed a qualitative edge in fielded equipment, that no longer
is the case. Of all mission areas in which quantitative and qualitative imbalances combine,
redounding to the significant advantage of one side or the other, none reflects more clearly the
extent of the problem than the combination of forces that represent the combined arms air-land
force in close combat—the Central Battle. Here the combination of armor/antiarmor, indirect
fire, air defense, mine/countermine, and electronic warfare capabilities clearly favors the other

125



Press On!

side. We are behind, have been for some time, and are getting further behind at an alarming
rate.

While the present situation in this regard reflects several decades of growing imbalance, it
is at root a reflection of a deeper malaise. In the US in particular, it derives from a materiel
acquisition system that is and has been beset with a host of persistent and long-lived problems
that, in the aggregate, are highly dysfunctional to the making of orderly, timely decisions in
regard to modernizing our forces with new technology in fielded systems. Today, the Soviets
are outmodernizing us at a rate of about four to one in the application of new technology to
fielded systems. Each year, for example, the Soviets modernize a force the size of the total US
heavy force; every two years, a Soviet force the size of the total NATO heavy force undergoes
modernization. While, in part, this situation is a matter of scale—the Soviets having a much
larger force to modernize—more important, it reflects a commitment to modernize their entire
force over time at a rate we simply have not been willing to match, even with a smaller force.
We are now, therefore, confronted with the cumulative results of at least 20 years of determined
effort in the Soviet Five-Year Plans to achieve a conventional force balance that is clearly in
their favor.

In regard to the nuclear backdrop against which conventional forces are viewed, the advantage
is also largely with the other side. With tactical- and theater-level nuclear capabilities equal to
or better than our own, and in that state for several years, the strength of the nuclear deterrent
lies not so much in the threat that one side or the other might lose as a result of nuclear war, but
that both sides would lose—badly damaged to a level that, when viewed soberly at the outset,
would bring prudent men to at least pause before making the fatal decision to press on with a
nuclear exchange—almost regardless of what dire circumstances might have been wrought as
a result of conventional warfare.

In the Third World (the “secondary theaters,” as they are sometimes called), one sees today an
increasing trend toward militarization of conflict and increasingly with modern weapon systems.
Most dramatic in this regard is, of course, the conflict situation and potential for conflict in the
Middle East. But it must also be noted that, in nearly 50 nations of the so-called Third World,
there are sufficient numbers of fairly modern weapons systems deployed to make conflict in
those areas something more than a desultory exchange between ill-equipped antagonists, albeit
yet something quite less than war in Korea, the core of the Middle East, or in Central Europe.
Nonetheless, as one views trends in arms distribution into this Third World, it is quite clear that
the larger arms producers have over time been providing their surrogates, clients, and allies
with substantial amounts of modern weaponry. Contemplating strategies—economic, political,
and military—for these regions, one cannot fail to take this into account.

Now, armor/antiarmor—where we are and how we have come to this point. It is perhaps best
to examine the situation from a broader perspective, then to probe more closely into detail in
order to adequately illuminate the broader thesis.

First, it is important to acknowledge that what has been set forth above applies not only to the
armor/antiarmor equation but to the host of combined arms battlefield systems as well. Such
also is the case with what follows. The armor/antiarmor competition is front and center here
simply because that is the focus of this paper.

Historically, we in the US have been wedded to the notion that, to win in battles and so in war, it
was necessary simply to outnumber the other side. Therefore the growing conventional strength
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of Soviet and Soviet surrogate or client state ground forces, especially those arrayed against
NATO Europe’s Central Region, has been and is a most vexing problem. In the beginning,
in Europe, it was General Dwight Eisenhower who, as Supreme Allied Commander, Europe
(SACEUR), set forth the requirement for 96 divisions and 9,000 tactical fighter aircraft to
defend NATO. Rejected by member countries unable or unwilling to provide the staggering
resources necessary, President Eisenhower finally settled for 25 divisions—12 of them to be
West German—1,400 fighter aircraft, and 15,000 theater and tactical nuclear weapons. Of the
latter, about 7,000 were deployed and some 4,000 remain. And so it was that technology, in the
form of tactical- and theater-level nuclear weapons, was to be a surrogate for numbers.

In the beginning, and for some time after, the United States controlled an overwhelming strategic
nuclear capability; NATO, under the US nuclear umbrella, was likely to prevail in a nuclear
war. Certainly this was the case in a first-strike situation; it was true for an even longer time for
a strike-second situation. This was so, of course, because the United States had the capability to
destroy Soviet strategic forces and/or reduce a Soviet counterstrike to manageable proportions.
Since the mid-1960s, Soviet nuclear capabilities have grown dramatically in all dimensions.
Now, and for the foreseeable future, the United States no longer has the capability to reduce a
Soviet counterstrike to reasonably tolerable levels. It was early perception of this developing
reality that led the Kennedy Administration in the United States to abandon massive retaliation
and embrace the flexible response doctrine in its stead.

For a time the Soviets themselves apparently believed that war between the superpowers
would perforce be all nuclear—it would begin and end that way. Then, as time wore on, the
awesome totality of all-nuclear conflict at tactical, operational, and strategic levels apparently
overwhelmed their ability to think logically about the matter. At that point their attention turned
once again to operational concepts and weapons systems for the conventional battle.

Since about 1966, when they had concluded that they had achieved nuclear “parity,” the Soviets
have embraced the notion that they could and should try to win at theater level, avoiding the use
of nuclear weapons if at all possible. At first they filled gaps in their conventional capabilities
with nuclear weapons until they could develop the numerical superiority and technical means
necessary to win quickly at the theater level of war without invoking the nuclear specter in the
process. Their conventional weapons developments in the Five-Year Plans have for 25 years
been clearly focused on that goal. Perhaps that focus is more clear in hindsight than it was in
the threat projections—some say yea, others not so. However, they are now completing the
most recent conventional development that will make their nonnuclear theater-level winning
capability a reality, at least as they view it.

Over the span of the relevant Five-Year Plans, we have seen the development and deployment
of impressive capabilities in artillery, air defense, radio-electronic combat, combat helicopters,
ballistic missiles, fixed-wing airpower, and force structure changes such as Operational
Maneuver Groups (OMGs) and special action forces (Spetznaz). The missing link has been
in the armor/antiarmor equation. For, with deployment and proliferation of antitank guided
missiles in the West in the early 1970s, Soviet ability to break through NATO’s antitank
defenses without risking substantial loss and possible defeat was uncertain at best, doubtful
at worst. So they set about to solve the technical riddle of the shaped-charge warheads used
on all the world’s ATGMs—TOW, HOT, Milan, even their own Sagger. Not only were those
warheads roughly twice as effective for armor penetration as counterpart high-velocity kinetic
energy penetrators from tank guns, but the long-range accuracy of ATGM systems nearly
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doubled effective gun engagement ranges and, in so doing, quadrupled the close-in battlespace
that could be dominated by well-laid-down defenses built around integrated combinations of
artillery, tank guns, and ATGMs.

By the mid-1970s the Soviets had begun to field tanks in the T-64B series featuring their initial
response to the problem of how to defend against the ATGM shaped-charge warheads. For the
T-64B and subsequent models—T-72, T-80, and now what the West calls FST-1 (Future Soviet
Tank 1)—contained lighter weight glass composite or ceramic laminate armors that were
more than a match for the early model ATGM warheads. While tank fleets with this advanced-
level protection were growing apace—with production running 3,000 to 4,000 units per year,
technology provided the means for even better protection in the form of what is popularly
called reactive armor. Reactive armor in the form of appliqué boxes—fixtures about 10 by
12 by 4 inches in size containing specially designed explosive arrays that detonate on impact,
destroying the integrity of the incoming ATGM shaped-charge jet—was first fielded by the
Israeli Defense Force (IDF) in the late 1970s and early 1980s. It went to war in the 1982 Israeli
operation Peace in Galilee mounted on IDF M60s and other more lightly protected armored
vehicles. Some of these boxes fell into Syrian and so into Soviet hands. Soon improved models
were available in Israel, and within the last two years, similar improved boxes have begun to
appear on tank fleets in the Group of Soviet Forces, Germany. In fact, by some estimates the
Soviets have equipped more than half the Soviet tank fleet in GSFG—T-64Bs, T-72s, and T-
80s—with reactive boxes and can likely complete the fielding in the next couple of years.

The unhappy fact is that tanks with reactive armor on top of built-in glass composite or ceramic
laminate armor will quite likely defeat the warheads of all deployed ATGMs in the world
today—TOW, HOT, Milan, even Sagger. While the technology involved is not all that exotic,
reactive armor in this form is a very attractive solution to what, for the Soviets since the early
1970s, has been a most vexing problem: how to quickly get through the deepening belts of
antitank guided missile systems deployed forward in NATO without suffering inordinate losses
in Soviet tanks. Here, then, is a relatively uncomplicated, fairly inexpensive solution, and one
that can be achieved without building a new or rebuilding an older tank fleet. Further, it is a fairly
rapid way to complete development of their conventional capability to break through quickly,
strike deep to disrupt the integrity of NATO’s defenses, and do so quickly enough to preempt a
nuclear decision in the West. So now, not only are they in possession of all the capabilities long
considered essential for quick victory in Europe without risking a nuclear exchange, but this all
comes to pass at a most opportune time. It allows them to offer to the West the opportunity to
apparently defuse the theater-level nuclear confrontation by taking out the theater-level nuclear
systems that the Soviets have concluded they don’t need any more but that we, given the
conventional force imbalance and the technology situation in regard to armor, need even more
perhaps than we did before. Thus we have a technology advance at the tactical level of war that
has important implications for theater- and national-level strategies and capabilities as well.
This is the unique feature of the armor/antiarmor imbalance, a feature that sets it apart from
other similar quantitative and qualitative imbalances in the Central Battle.

The Soviets obviously believe that they now have the means to execute the operational concept
they have embraced for so long, to achieve quick, decisive victory at the theater level of war
and to do so with such thoroughness and dispatch that the nuclear decision in the West is yet in
abeyance even as they consolidate their theater-level gains.
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Were it not for the strategic situation, the INF Treaty agreement, and the growing clamor not
only for additional nuclear arms reductions but for conventional arms drawdowns as well, it
might be possible to look on this as just another of those technological flip-flops that occur now
and then, one that in due course can and will be overtaken, perhaps reversed. In this case there’s
much more to it than that. For, from the Soviet perspective, eliminating the INF in Europe,
coupled with their vastly improved antiarmor capability, significantly improves their capability
to execute a long and consistently held operational concept. While, from our standpoint, we
are without a theater-level nuclear deterrent that can range into the Soviet homeland, the close
battlespace in our forward defensive areas has been shrunk to its pre-1970 levels, and we are
apparently without a carefully thought-out strategy defining the linkages, if any, between the
conventional imbalances at theater level and our remaining nuclear capabilities.

How did this situation come to pass? A 1985 Defense Science Board Task Force examining the
armor/antiarmor competition between the Soviets and the US concluded that we are behind the
Soviets and getting further behind for three principal reasons: the way in which we deal with
the threat, our R&D-to-fielding rate, and our program budget system.

Looking first at the threat, the task force found that, on a relative scale, a good deal is known
about what technologies are in research and development on the Soviet side. Scientific journals
and other open literature collectively provide a fairly substantial body of data from which we
can determine, by inference at least, what is in R&D at any given time. Moving along in time,
the volume of information in regard to a given technology declines or even disappears. There is
a tendency to say, “They’ve given up on that.” While that may be the case, it is equally possible
that they may have moved the technology into what, in the US, is called full-scale engineering
development, a process in their system about which we know far less than we do about the
R&D process. Time passes—as much as 8 to 10 years. Then, all too frequently, we see from
overhead sensors a new weapon system in test or, in some cases, even being fielded, a system
that fields that “disappeared” technology. Because of the general profile of the curve describing
this phenomenon, the task force chose to call this decline of information during full-scale
engineering the “Bathtub of Ignorance.” We react—try to catch up. Historically catch-up has
taken, conservatively, at least five years. Hence, depending on whether or not we are pursuing
the same technology, and depending on how far along we may be with our development, we
could be as much as 15 years behind in applying new technology to fielded systems. Historically
we more often than not find ourselves about 8 to 10 years behind.

This is not an indictment of our intelligence system. For, despite the presence of relatively less
information about what is in the “Bathtub” in the Soviet engineering development process,
we do have sufficient information on which to base fairly reliable estimates. It is, rather, our
inability or unwillingness to make timely and relevant decisions about the matter that is at
fault.

Our system tends, for the most part, to react positively when confronted by hard evidence—
usually photographs of fielded equipment—but negatively to intelligence community
projections of what is likely in the Bathtub at a given time. Confronted by a fielded system, or
an about-to-be-fielded system, a reactive strategy such as ours foredooms us to a “get behind
and stay there” situation.

As a sidelight to this phenomenon, there is the question of the volume of what is in engineering
development at any given time. At the time of the 1985 study, major systems in the Bathtub
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outnumbered those in full-scale engineering development in our own system by a factor of
8 or 10. Related to the threat estimate situation just described is the history of our ability, or
inability, to field modern technology in a timely way. Out of some 30 technology developments
examined, the task force found at least a dozen that had been funded at entry levels of
development, 6.1-6.2, for 12 to 15 years. This situation illustrates the fact that, while we may
be ahead of the Soviets technically, more and more the advantage is only on the laboratory
bench. In fielded systems, we display a notorious penchant for “just a little more time and just
a few more dollars and we can have so much more capability.” Years and millions (or billions)
later, we find ourselves with but a marginally better capability than we would have had had we
fielded the technology sooner. Like intelligence and the threat, this is not an indictment of our
technology. What it does highlight is our inability or unwillingness to make timely decisions in
the acquisition process.

In armor/antiarmor systems, the situation is best illustrated using a comparison of Blue Bullets
versus Red Armor and Red Bullets versus Blue Armor.

Considering Blue Bullets and Red Armor, on relative scales chemical energy shaped-charge
warheads—warheads on antitank guided missiles, for example—have historically been better
penetrators than kinetic energy, high-velocity, gun-fired penetrators by a factor of at least
two to one. That situation reversed itself in the mid-to-late 1970s when, with the advent of
composite, and later ceramic laminate, armor, and still later reactive armor, chemical energy
penetration became extremely difficult. Today the combination of composite or ceramic armor
and reactive appliqués has likely made obsolete every fielded system, especially every fielded
antitank guided missile system that uses a shaped-charge warhead as a defeat mechanism.

Two additional phenomena appear from a comparison of Blue Bullets and Red Armor. First,
we have tried periodically to catch up, only to find that developments on the other side have
moved ahead apace to the end that, once our catch-up programs are fielded, we are still behind.
Second, despite several attempts to do so, we have never been able to establish a modernization
rate equal to, or better than, that of the threat.

Considering Red Bullets and Blue Armor, we again find that, in fielded systems, we have been
overmatched for a long time and that the situation is not improving. From time to time we have
tried to catch up only to find that developments on the other side have put threat ahead as we
finished our “catch-up.” And, here again, we have not been able to establish a modernization
rate to match or better that of the threat.

Historically, therefore, we find ourselves almost always in a catch-up mode. By the time we
catch up, momentum on the other side has put the threat ahead of us once more, so we hardly
ever catch up. Worse yet, we are unable to achieve a modernization rate that can match or
better that on the other side. The end result is that the Soviets are outmodernizing us at a rate
of roughly about four to one.

Put another way, in general terms the Soviets apply new technology in upgrades to fielded
systems about every 5 years and field new technology in a new system about every 10 years.
By contrast, we field new technology in new systems about every 20 years.

The task force further singled out the US program budgeting system as an inhibitor to providing
the US with an acquisition system competitive with that of the threat. The system, it was pointed
out, does not demand and seldom permits “block modification” programming for major weapon
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systems—*‘block mods” designed to upgrade existing systems in a timely way so that product
improvement of fielded systems is a constantly ongoing process. Nor does the system demand
timely fielding of technologies that will overmatch the threat at time of fielding, at a systems/
technology fielding rate that will ensure a competitive modernization rate—a rate at least equal
to the expected rate of development in threat systems.

Summing up, we are where we are and have gotten to where we are due to a materiel acquisition
system that has provided neither a point advantage, a competitive edge on our behalf, nor a rate
of modernization competitive with that of the other side. Hence we should not be surprised to
find ourselves in arrears and getting further that way.

While all the foregoing has been in train, we have over the past two or three decades begun to
see the Soviet quantity/quality modernization rate reflected in their arms exports to the Third
World. Heading an impressive list of other exports are tanks. To illustrate the point, over two
decades ending in the early 1980s, the Soviets exported to seven countries (four in the Middle
East, one in south Asia, two in the Western Hemisphere) about 11,000 tanks. Other armored
vehicles, artillery, and aircraft follow the same pattern, to include, most recently, armed
helicopters.

It is customary to dismiss this phenomenon with, “That’s okay; it’s all old, obsolete stuft.”
Not true; the evidence is that, as soon as the Soviets themselves begin issue of a new item of
equipment to their own forces, they apparently are willing to release the next-oldest item in
the export fleets. So it is that we find T-72 tanks replacing Syrian T-62 tank losses in the 1982
operation for Peace in Galilee, a move made possible by the issue of T-80s to Soviet forces
just a year or so earlier. So the equipment in the hands of client states tends to be reasonably
new and the same quantity/quality growth equation noted earlier with regard to the Soviets
themselves is now reflected in the arsenals of many, if not most, of their arms customers.

This is a circumstance that calls attention to two important circumstances. On the one hand,
in the world into which we are most likely to be required to deploy forces, the so-called Third
World, there is a strong and growing likelihood that US forces will encounter threat forces
fairly well armed with an increasingly capable array of armored fighting vehicles, artillery, and
armed helicopters.

On the other hand is the traditional presumption that, in most contingency areas, light forces
will suffice, a presumption largely based on the difficult reality that, with limited lift, light
forces are the most capability that can be gotten anywhere in any numbers very quickly. If
so-called light forces are to be employed in Third World endeavors, the evidence is that it is
increasingly necessary that they be equipped with systems that will enable them to survive and
to prevail in pursuit of their Third World missions.

However the future, with all its uncertainties, may unfold, the fact is that, given current world
inventories of fighting vehicles designed for combined arms battle—tanks, infantry fighting
vehicles, artillery, helicopters, others—it is probably safe to say that the conventional force
balance will be measured for some time to come in times of systems at the core of the combined
arms team: armor/antiarmor, air defense, mine/countermine, and indirect fire. That being the
case, it is well to ask what might be the nature of battles to be fought by these formations.

To answer this question, one turns to lessons of the most recent battles of which we have
extensive knowledge, the 1973 Yom Kippur War and the 1982 operation for Peace in Galilee.
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Summing up those lessons we find:

® The staggering density of the battlefield at critical points.

® The presence on both sides of large numbers of modern weapons systems.

® The presence in the air over the battle of large numbers of sophisticated air and air
defense weapon systems.

® The increased criticality of command and control against the increased difficulty
of command-control communications due to the presence of large numbers of sophisticated
electronic warfare means.

® The inability of any single weapon system to prevail, reaffirming the essentiality of
all-arms combat.

® The outcome of battle reflecting, more often than not, factors other than numbers.

® [n addition, it is starkly obvious that large-scale destruction in a short time is a highly
likely outcome of early battles in modern war. Especially is this the case when surprise is an
operative factor at the outset.

So the combined arms team of armor/antiarmor, air defense, artillery, mine/countermine
remains the pivotal force on the conventional warfare stage. At its core is the survivable
mobile integrated firepower of the armored fighting vehicle family, especially the tank. This
circumstance is certainly to be the case in Central Europe and Korea where large forces in high
states of readiness face one another across international boundaries. Further, it is likely to be
the case in the Middle East and in other areas of the Third World to which the world’s largest
arms producers have provided significant amounts of fairly modern military equipment.

Operationally, as well as tactically, conventional force warfare—armor/antiarmor battles of
the future—will be set in the context of competing operational concepts. And so it will be
necessary first to contend with Soviet or Soviet-style operational concepts—mass, momentum,
and continuous land combat—by dealing with two important matters at one time. First is the
fight against the assault echelons. Second is the attack against follow-on echelons in order to
disrupt, delay, and destroy sufficient of their velocity and mass to prevent them from building
momentum. If friendly forward echelons can fight successfully, and if threat follow-on
echelons and OMGs can be prevented from loading up on the front-end battle, then the friendly
commander fighting the forward battle has half a chance to seize the initiative, maneuver to
the attack, and win. At the front part of the battle, then, there is a need for an active defense
that essentially deals with enemy assault echelons. As the active defense begins against first-
echelon forces, a deeper campaign to delay, disrupt, and destroy follow-on forces and OMGs is
brought to bear. Reconnaissance, surveillance, and target acquisition means are directed so as
to detect, follow, and target follow-on forces attempting to close on the forward battle.

In Central Europe, as an example, allied corps commanders should, as a general rule, be
cognizant of, and following, enemy forces that are within about 72 hours of being able to
intrude into the corps-level battle. On Central European terrain, that time equates to distances
of as much as 150 kilometers. Time is, however, the important feature, for of prime concern is
the time of closure, the time within which the enemy is able to intrude himself into the corps
battle, requiring the marshaling of forces and fires or posing a threat to corps operations.

The missions at that depth are to delay, disrupt, and destroy. Attacks are made against
chokepoints, command control nodes, logistical support, routes of movement, means of
deployment, and troop concentrations. It is essentially an air and long-range missile battle. As
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follow-on echelons close to within about 24 hours of the forward battle, perhaps as much as 75
to 100 kilometers away, depending on the terrain, the divisional commanders begin to follow
their progress and to attack as appropriate. Here the mission is to disrupt, delay, and destroy as
possible. Real-time or near-real-time target acquisition is most desirable. The attacking force is
beginning to have fewer maneuver alternatives—the battle is an AirLand Battle with close air
support, battlefield air interdiction, and ground maneuver forces, as appropriate, being applied
against the follow-on forces.

Finally, follow-on forces closing to within 12 hours of the forward battle are the responsibility
of forward-deployed brigade commanders. The mission is to destroy and disrupt those forces,
defeat the echelon in contact, and go in against follow-on echelons, as appropriate, to destroy or
render the force ineffective before the next follow-on echelon can appear. It is without question
a land forces battle with a full spectrum of all-arms capabilities brought to bear to defeat the
enemy as quickly as possible. It is the central and critical duel of the AirLand Battle.

That is the essence of AirLand Battle. Its most important ideas are:

® Deep attack and the close-in battle are inseparable.

® Seizing and holding the initiative through maneuver of forces and fires is essential to
success.

® The objective of the battle is to win, not just to avert defeat.

® Successfully conducted, the AirLand Battle can, with conventional means alone,
considerably postpone the time at which the defender must consider the first use of nuclear
weapons, thus raising dramatically the nuclear threshold.

To successfully execute that operational concept, many developments are required. Among
them all, three stand out as demanding first order attention. They are:

® The command control means to synchronize deep battle, close battle, and rear battle.
Here it is quite likely that there is no serious dearth of information. Indeed, we may be suffering
from information glut. What is needed is the disciplined flow of information from all sources
to command-control nodes where the critical decision must be made; the making of timely
decisions; the dissemination of decision information; and decision execution in timely fashion.
“Timely” means the ability to turn the decisionmaking cycle “inside” that of the threat.

® The integrated deep battle sensor and weapon system capabilities to delay, disrupt,
and destroy the advance of follow-on echelons into the close battle at the forward line of
troops (FLOT), providing the ability to moderate force ratios at the FLOT in such a way that
the commander fighting the close battle is provided the opportunity to maneuver, seize the
initiative, and win the central and critical battle.

® Expansion of the close battlespace, the FLOT battlespace, to about five kilometers or
beyond with hypervelocity, armor-defeating direct-fire weapons, and to 50 kilometers or more
using indirect-fire rocket/artillery systems. Moving at three to five kilometers per second or
greater velocities, hypervelocity weapons—surface-to-surface, surface-to-air, air-to-surface,
and air-to-air—offer significant new opportunities to quickly moderate force ratios in the FLOT
battle, enabling the outnumbered force to seize the initiative and maneuver to bring the battle
to a quick and decisive conclusion. Here, electromagnetic launch technology offers new and
exciting possibilities. We have only to take advantage of that in a timely way.

In each of the critical elements set forth above, technology offers solutions. It is highly unlikely
that we will ever find the means to hold a quantitative advantage over the threat. We must,
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therefore, seek solutions in superior operational concepts enabled by our technology. In that
regard, the challenge to our technology is severalfold. Consider the following notions:

® [t cannot be the goal of technology simply to enable us to meet the enemy on equal
qualitative terms or to make up quantitative disparities. History testifies to the bankruptcy of
those traditional ideas.

® Rather it must be the role of technology to provide weapons systems that render
ineffective costly investments by our foes, not simply to try to match something the other fellow
has just fielded. The latter course foredooms us to be reactive. Our very survival depends more
and more on our ability to, on the contrary, be proactive.

® With new weapons we should seek new dimensions of combat, following well-thought-
out operational concepts with carefully designed organizations and with precisely tailored
support concepts.

® Technology should seek to make battle outcome less, not more, calculable. Instead
of restoring some balance to a neat firepower score equation, we should introduce new
imponderables into the traditional calculus of battle.

Summary

® Today the conventional force balance, at the heart of which is the armor/antiarmor
balance, favors the Soviet Union, has done so for some years, and is growing in their favor at a
significant and alarming rate.

® This imbalance has always existed on the quantitative side. Now it exists on the
qualitative side as well.

® [n addition, the Soviets have exported to a substantial and growing number of client
states an impressive array of modern military gear that, in the aggregate, puts at considerable
risk the light force strategy embraced by the United States for Third World operations.

® The rate of modernization of the conventional forces of the contending sides favors the
Soviets by a factor of about four to one.

® At root, this problem is a combination of our unwillingness to accept reasonable
intelligence projections of what is under development in the Soviet Union and so the rate at
which they are modernizing; our inability to move new technology from laboratory bench to
fielded systems in a timely way; and our inability to make our program budget system provide
a competitive modernization rate in fielded systems.

Our most urgent need is to develop and put in place the management schemes to redress the
conventional force imbalance by achieving a competitive position, then by a combination of
well-managed programmatics and technology to establish and sustain a modernization rate at
least equal to, if not better than, that of the other side. Absent that, we are foredoomed to be
ever further behind our antagonists and confronted with a conventional force imbalance that
not only favors the other side but allows our foes to seek and obtain political goals based on
the significant and imposing capabilities of conventional forces.
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Light Combat Vehicles

Tank-Automotive and Armaments Command
Conference on Light Combat Vehicles
Naval Postgraduate School
Monterey, California
7 March 1989

It is a considerable challenge to talk about light combat vehicles to this or any audience. There
are two reasons for this. First, recent advances in armor for survivability of combat vehicles
have only made the protected vehicles heavier and heavier. Even the most recent of these
advances, that of so-called reactive armor, has, while adding considerable protection, demanded
a concomitant weight penalty. Perhaps that will not always be the case, but it is for the moment.
So the idea that one can have a light vehicle that can also fight, especially fight on the modern
armor-dominated battlefield, could be written off as self-contradictory.

Having pondered that problem, I sought out the keeper of the US Army’s requirements for
light combat vehicles. There I found mixed circumstances. First were those who said the Army
does have a requirement for such equipment, but who were not quite certain what in total that
requirement might be. Then there were those to whom I was referred by the first group who,
when pressed, admitted that the Army really has not gotten around to setting forth explicitly
the totality of its light combat vehicle requirements. That led logically to another important
question: If we believe all research and development must support some real or perceived user
need, and the user has not expressed a need, then why are we here and why are you in the labs
spending money working on this?

Now it may be unwise of me to pursue that line of reasoning further, since I would consider it
presumptive of me to try to draw up a set of even speculative needs for light combat vehicles.
May I just for the next few moments try to sketch out what seem to me to be the most important
challenges facing us in the continuing contest between survivability and firepower, and do that
in the context of so-called light combat vehicles, being not more specific than to use the term
light—meaning something less than heavy, something less than the 55- to 65-ton weights that
we now enjoy with our heavier vehicles.

Let’s first consider survivability. To do that, we have to consider the threat. It seems to me that
the threat to modern armored vehicles comes in three varieties. There is, first, the wide range
of direct-fire armor-penetrating devices that use kinetic energy as a kill mechanism or that
use chemical energy warheads for defeat. Second, there is the growing threat from artillery,
especially in NATO. Artillery includes weapons of longer range, improved lethality, richer
force structure, and a variety of warheads, possibly to include sensor-fused smart munitions.
Finally there is the class of weapons that seek to destroy or disable not by attacking the armor
itself but by attacking the crew or less-well-armored portions of the vehicle. Some call this soft
kill.

Direct Fire. The history of the firepower survivability contest between armor and direct-fire
antiarmor systems is best described in the outcomes of the Defense Science Board Summer
Study of 1985. An unclassified version of these outcomes was published in the Senate Armed
Services Committee hearing reports for March 1988 in which Generals Don Pihl, Dutch
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Shoftner, and I testified concerning the problem and what the Army is doing about it. Many if
not most of you are familiar with that work, but let me just review it briefly.

For years, chemical energy warheads have provided about twice the relative armor penetration
as have kinetic energy warheads. From a survivability standpoint, the score was evened with
the advent of, first, composite armors, later ceramic laminate armors, and most recently with
reactive or explosive armor. At the moment, with reactive armor as an appliqué to composite
or laminate armors, it is quite likely that all of the world’s fielded chemical energy antiarmor
warheads, especially those on antitank guided missiles, can be defeated. It also appears that
such armors can be made to be, to at least some degree, effective against kinetic energy
penetrators, although not to that same degree that they are effective against chemical energy
warheads. In the worldwide armor/antiarmor balance, the Soviets have fielded far more of
the reactive boxes than have we in the West, and they have a much larger fleet of tanks with
laminate or composite armors built into the basic armor envelope. They have not yet, at least
as far as we know, exported reactive armor to their client states. Little comfort here, however,
for the reactive boxes are not difficult to fabricate and the technology is not exotic or difficult
to master. To their key client states, they have already exported tanks with composite armors.
Given the pattern of their support for their clients, it is quite likely that those exports will
continue, and sooner rather than later we shall see more and more modern fleets in key client
states featuring advanced armors in the basic armor envelope. All, of course, could well have
reactive appliqués added should they elect to do so.

On the obverse side of that coin, we have the contest of penetrators. With chemical energy
warheads at the moment at least rendered fairly ineffective against composite and reactive
armor, we find on the other hand a family of increasingly capable long-rod penetrators. Starting
with long rods in the 115mm gun on the T-62 tank and developing from there, the Soviets
have fielded, one after another in quick succession, a family of long rods that represent a
formidable threat to any modern armor. In this country we moved early to the use of depleted
uranium for penetrator material. Shunning this for reasons not quite clear at the moment, the
Soviets have continued to develop other materials, notably tungsten, for advanced penetrators.
These penetrators, coupled with the Soviet willingness to use more of the potential energy
from powder guns in velocity at the muzzle, makes the threat from Soviet-built tanks firing
kinetic energy long-rod penetrators much more formidable than ever before. The increase in
gun calibers alone, as they have moved from T-62 to T-64B and T-72 to T-80/FST-1 and -2, is
manifestation of this increasing capability.

So the fundamental questions are: What must we do to armor in order to improve survivability?
And what must we do to penetration mechanisms to increase penetrability?

On the survivability side, it seems to me that the challenge lies in improved materials, in better
understanding of the physics of penetration in order to improve armor design, but more than
all that, it seems to me that now is the time for a new approach to the engineering of armored
vehicle design. So we should regard today’s reactive armor boxes as but an interim step toward
the time when we build armor modules containing special, reactive, and other advanced design
armors for modular emplacement on basic envelopes of our armor vehicle fleet. Bolted, welded,
or fastened on by other techniques, these modules can be changed out as the threat changes
without the need to rebuild the entire vehicle. With the penetrator/threat changing rapidly, it
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seems to make better sense to provide ourselves the ability to change armor as technology
and the threat provide the opportunity and the need to change. In advanced armors to insert in
these modular arrays, we must look to including not only reactive armors but active armor as
well, to include electromagnetic armor designs—designs that defeat by energy reaction within
the armor as opposed to active explosive mechanisms that project from the armor to defeat
incoming rounds before contact.

On the penetration side of the equation, it seems to me that there is a need to move away
from powder guns or other chemical explosive propellants and move in the near term to
electrothermal launch. Achieving velocities of 2.5 to 3 kilometers per second with electrothermal
launch systems is quite likely possible in the near term—five years or so. This would give us
in existing guns of various calibers the ability to penetrate appropriate threat armors on the
variety of combat vehicles that can be arrayed against us. In calibers from 25mm to 120mm or
larger, electrothermal guns would provide a quantum improvement in our antiarmor, antiair,
antihelicopter capabilities, and in air-to-surface and air-to-air weapons as well. Over the
horizon of the century, there is, of course, the possibility of moving to electromagnetic launch
as a follow-on to electrothermal in the near term. My judgment would be that, with pulse
power technology moving as rapidly as it is, we have a near-term opportunity to avoid the
need to regun everything and to move to electrothermal in existing tubes in a fairly expeditious
manner.

Earlier I suggested that the second most important threat to light combat vehicles, and I should
add to noncombat vehicles as well, is the threat of artillery. Again the most impressive threat
in this category is that of the Soviets in NATO Europe, but it increasingly applies to a wider
and more comprehensive menu of client states as well. In the series of Soviet military power
handbooks released by the Defense Department over the past several years, one can read
the evidence of increased range, caliber, numbers, and force structure on the other side. The
Soviet revolution in artillery, starting with their late 1960s decision to move to war-winning
conventional capabilities, is every bit as dramatic, and perhaps even more so, than their
advances in armor-antiarmor. In the 1970s, for example, they self-propelled much of their
artillery and made most of it nuclear capable. More recently we find them increasing caliber
in direct support systems and changing force structure to provide more tubes at direct support
levels than ever before. By contrast, with the advent of tactical nuclear weapons, the West took
the view that fewer and fewer artillery pieces were needed, and so money was ostensibly saved
by taking out artillery structure.

Now we find ourselves lean to the point of alarm in counterfire and counterbattery systems in
the face of severalfold improvements in range, throw weight, and lethality on the other side.
Some argue that the Soviets now have sufficient artillery to support their famous breakthrough
attacks without the need to resort to tactical airpower. Indeed they apparently have the
capability to range into and cover most of a defending division’s forward area with artillery,
which is the equivalent of what 10 years ago required artillery and tactical airpower combined.
This means that many activities and deployments normally considered fairly invulnerable on
our side because of range and lack of adequate throw weight are now within lethal range of
forward-deployed artillery and ballistic missile systems. Activities such as command posts,
forward area helicopter rearm and refuel points, battalion and brigade trains, division support
areas—almost everything forward of the division rear boundary, is now candidate for armor
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protection of some kind. Similarly, rear area defense by combatant troops, military police, or
whatever requires these forces be mounted in armored vehicles.

There is, as some of you have heard me say many times, a need for an entire family of armored
cars and other armored fighting command and control and transport vehicles in rear areas for
functions as diverse as fighting against special forces—Spetznaz, medical evacuation, and
rearming and refueling combat vehicles from helicopters to tanks. While these vehicles would
not need be as heavily armored or armed as those further forward in the battle zone, the use of
armors and armor-defeating systems—Ilaminate and modular armors and electrothermal launch
systems—is every bit as important, if not more so, as it might be for vehicles further forward
in the battle zone.

Finally there appears to be an increasing requirement for protection against, as well as for, an
offensive capability for what is commonly called soft kill—defeat of the system by attacking
the crew or parts of the vehicle or system vulnerable to blast overpressures of, say, more than
two to three pounds per square inch. While soft kill, according to some definitions, includes
chemical and biological systems, those can be set aside for another discussion. That’s not to
say they are not an important consideration; it is just to acknowledge the complexity of the
matter and the fact that it would require another forum on another day to adequately discuss the
problem substantively.

So let’s consider the overpressure problem. What is the threat? Apparently the threat is from
an increasingly capable set of tactical ballistic missile systems that use fuel-air explosive
warheads to produce overpressures in the target area roughly equivalent to those of smaller
yield tactical nuclear weapons. In the Soviet literature of the past few years, there has been
increasing commentary on what they call “nuclear-like effects” achieved by nonnuclear means.
So a salvo or two from a tactical ballistic missile battery could likely produce in the target area
overpressures sufficient to disable personnel and, just as in a nuclear blast, by translation damage
alone injure additional personnel and achieve extensive damage to soft material targets.

So I would argue that the combined user-development community needs to look seriously at
how best to protect against such lethal mechanisms. Overpressured vehicles of all types could
provide adequate protection against chemical and biological attack and, if properly designed,
could likely at least help protect against damage and casualty-producing effects or overpressure-
producing systems targeted against people and soft targets.

Countering this threat—both armor-defeating and soft kill—is not an easy task. Fortuitously
a partial solution at least appears in the form of electrothermal launch systems for artillery,
the same technology cited as potential for significant near-term improvements in direct-fire
systems. For, with electrothermal launch from existing tubes, range can be at least doubled,
likely more. Here again there is across the threshold of the new century the possibility of
even more substantive improvements with electromagnetic launch. For the moment, however,
electrothermal launch for counterfire and counterbattery artillery is more than feasible in the
near term, say five years. While such an improvement will in no way solve the artillery force
structure problem, it does provide the technical means, if only the services have the foresight
to take advantage of it.

Unfortunately for its participants, battle seems to be getting more dangerous by leaps and
bounds. Technology appears also to be advancing by leaps and bounds. Unhappily, we have
a notoriously poor track record at being able to field our so-called advanced technologies in a
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timely way. The end result of several decades of this trend is that the Soviets seem to be able
to put their so-called old technologies in fielded systems much more rapidly than we can. So, if
we have a technical edge at all, it is more and more on the lab bench, and we seem historically
unable to pry it off the bench, out of the hands of the researchers into the hands of the engineers
and builders of new systems. This set of circumstances has led to development of a gap in
modernization rates between the two sides and indeed between ourselves and the primary
clients of the Soviets. So it is that the Soviets are outmodernizing us at the rate of about four to
one—every four years that pass we wind up about a year further behind. While this conclusion
is drawn from our look in 1985 at armor-antiarmor systems, it is equally true of artillery, mine-
countermine warfare, air defense systems, and many others as well.

What I have tried to suggest today is that, in the areas of survivability, direct-fire, and indirect-
fire systems, we have the opportunity today to field new technologies in new systems, and in
a fairly timely way so that, four or five years hence, we don’t find ourselves another year or
so further behind. Catching up all the time is no fun at all; it’s much more exciting to be out
in front, holding the initiative and so the opportunity to call the shots. My sincere hope is that
you’ll find ways to do that in the course of your deliberations here.
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Armor on the Modern Battlefield: The Way Ahead

Officers of the Royal Armored Corps
Bovington Camp, United Kingdom
15 November 1989

The task assigned me is to take a look ahead and to describe as best I can what might be
the future of armor on the modern battlefield. So that we might have a reasonable chance of
success in a reasonable amount of time, let us restrict this discussion to matters at the tactical
and operational levels of warfare. That is not to ignore the realities of the commingling of
operational and strategic matters in some theaters, as well as in the operations of some threat
forces—especially the Soviets. But it does help us focus with more precision on some of the
more relevant matters likely to confront us as practitioners of the art of war.

We must begin with battle fighting concepts, in this case AirLand Battle in its many variants.
Basically, the concept is framed by three principal notions. They are:

® An active defense, well forward in the operational zone, seeking to capitalize on the
defender’s terrain and position advantages, and on the technical capabilities of long-range
antiarmor guided missiles. And recognizing that the latter part of this advantage, the guided
missiles, may have been diminished considerably by the advent of reactive armor, for the
moment in appliqués, but quite likely in the near future in modular armors as well.

® A simultaneous attack against the follow-on echelons of threat force, seeking to
delay, disrupt, and destroy their ability to join the fight at the forward line of troops and so
prevent a force buildup sufficient to overwhelm the defenses with numbers. Its basic purpose
is to moderate the force ratios at the FLOT so that the commanders defending forward have a
reasonable chance of success. They can yet maneuver forces and fires in an attempt to gain the
tactical initiative.

® The above of course designed primarily to enable the defending force to fight and win
outnumbered, and to do so well below the nuclear threshold.

How might we have to modify that concept in light of ongoing speculations about conventional
force reductions in Europe? It seems to me that, however the CFE talks affect the overall
balance of forces in NATO Europe, two imperatives remain for whatever forces NATO may be
allowed under the terms of the agreement. These imperatives are:

® The need to cope with a Soviet invasion capability. Given distances and forces, it
is likely to remain certain that the Soviets will retain a force generation capability at the
operational, or in their terms the strategic operational, level that exceeds that of the West,
considering mobilization and force deployment problems across the Alliance.

® The need for measures to ensure against a surprise attack from the East. Surprise
being an ever important part of the Soviet battle lexicon and its advantages in modern warfare
having been demonstrated vividly in the Arab-Israeli wars, it surely remains an essential
consideration.

Do these considerations require a change in operational concepts on our own part? Possibly.
Are there technologies that support evolutionary operational concepts in a manner that would
help us cope with the invasion/surprise equation? Probably.

What might those conceptual changes be? And what might the technologies be that would
enable new operational concepts to be inscribed in our battle books?
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First, we must note what technology has done to us operationally since we embraced the notion
that we could deepen the forward battle zone, the area behind the FEBA or the FLOT, by using
long-range and very accurate fires of antitank guided weapons. Recall that, in the time before
the long-range guided missiles, the direct-fire battle, in Europe at least, was a battle determined
by the ranges of tank guns and the relationships between those ranges and the intervisibility
conditions on the terrain we were defending. While those parameters vary somewhat from
sector to sector and perhaps even from weapon system to weapon system, it is on the average
fairly safe to say that the forward battle was one in which most engagements could be expected
to take place at ranges on the order of 2,000 meters or less.

The advent of the long-range antitank guided missile virtually doubled that range. In so doing,
it expanded the battlespace covered by such systems by a factor of four. It was this expansion of
the close battlespace, the battlespace at the FLOT, that caused us to adopt what we in the United
States called the active defense, a concept adopted in some form by both British and Bundeswehr
forces as a result of collaboration in the staff talks between our respective countries.

The Soviet response to the long-range antitank guided missile was, of course, the reactive
armor boxes that now characterize the pictures of the latest Soviet tanks. These boxes have
made obsolete every fielded antitank guided missile system in the world today, so for the direct-
fire battle, we are just about back to the starting point—where we were before the ATGM
appeared in considerable numbers in the early years of the 1970s.

So the first order of business is to seek ways in which we might regain the extension of the close
battlespace originally provided by the long-range ATGM. At the moment, it does appear that
the technology to improve chemical energy warheads so that the ATGM might regain its utility
in the close battle is just not at hand. Turning, then, to kinetic energy systems, there appears the
opportunity to develop hypervelocity missiles using kinetic energy penetrators to afford both
the improved first-round hit probabilities at range and the penetration capabilities at range that
come from improved velocities—say on the order of 2 to 2% kilometers per second.

The most impressive technical opportunity lies, of course, in electric guns—electromagnetic
launch and electrothermal or electrothermal-boosted launch. For here, in electrothermal boost,
we have the opportunity to achieve velocities of 2 to 2% kilometers per second with existing
gun calibers. This sort of performance is available today and could likely be applied to a
fielded system in the next five to seven years, were we to put our minds and our money to the
task. Electromagnetic launch of penetrators moving at 5 to 10 kilometers per second is likely
somewhat further out in time, say beyond the turn of the century.

However, with electrothermal boost in guns of existing caliber, we could restore the range
advantage and hit probability at the range that we had with the long-range ATGM, but which went
away with the advent of reactive armor boxes. Not only could the range and area of coverage
advantages be regained, but additional range and accuracy, say to five or six kilometers, with
electrothermal-boost systems provide an even further advantage operationally.

What is that advantage? If we examine carefully Soviet-style operational concepts for operations
at the tactical level, we find that they describe their assault echelon operations in terms of
regiments operating in an area about 10 kilometers square, with two battalions on line and
one in the follow-on role. Deployed in 10 kilometers of depth, this means that the follow-on
battalions of those first-echelon assault regiments are unencumbered by a direct-fire threat from
a force defending with powder tank guns, in present calibers, alone. But if we could extend
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the direct-fire threat to the assault echelons to, say, five to seven kilometers, then the force
defending can cope not only with the assaulting battalions but with their follow-on battalions
as well. In this fashion it is possible for a blue battalion to defeat a red regiment, blue brigade to
defeat an assault division, and so on. If we are to fight and win outnumbered at the conventional
level of battle, this is precisely the capability we must build.

In addition to considerably enhanced capabilities for direct-fire tank guns, electrothermal
boost, as well as electromagnetic launch, offers enormous potential for artillery and air defense
systems as well.

Consider for a moment tube artillery—155mm-—existing tubes. Electrothermal-boost launch
from those tubes could double the range. This would enable a defending force to bring
counterbattery and counterfire onto the vastly increased array of indirect-fire systems that the
Soviets in the last several years have begun to deploy forward in the battle area.

Consider air defense gun systems. Systems like Phalanx, for example, could feature ranges
of accurate fire on the order of seven kilometers or better, thus providing the force defending
forward with a close-in air defense capability against Havoc, Hokum, and older systems that
the forward-deployed force does not have today.

The artillery capability with electrothermal-boost launch could quite likely be made available
in the five- to seven-year horizon. Air defense systems using EM launch might be available in
perhaps 8 to 10 years. Thus, we could well provide ourselves in a reasonable time horizon a
technical capability in direct- and indirect-fire systems for the close battle that not only would
expand the close battlespace to its former dimensions, but also could provide a considerably
enhanced capability as well.

So much for the tactical and operational considerations. What about organization? At the tactical
level, it seems to me that all this calls for more smaller tactical entities. Can a tank platoon
leader or commander cope with battlespace that is at least four times larger in area? Likely not.
So I would suggest that tank platoons consist of two—certainly no more than three— tanks.
The platoon commander and his wingman would be the basic fighting team. There would be
three such platoons in a company—probably eight tanks. The battalion would have perhaps two
such companies, no more than 20 tanks per battalion. The brigade would be assigned perhaps
two such battalions, with the capability to control more should the situation demand.

Direct support artillery would consist of perhaps two nine-gun batteries per battalion. These
battalions would be equipped with 155mm howitzers firing electrothermal-boost rounds, about
60 rounds aboard, auto loader, NBC protection for the crew of four, digital interneted fire
control or a quick halt, fire at about nine rounds per minute. All this can be done with some
modest modifications to existing 155mm SP systems.

Bringing infantry to battle under armor is yet a problem. This would be done with an infantry
assault team—panzergrenadier infantry, mounted in a vehicle protected to the same level as
the tanks it accompanies and mounting an electrothermally boosted cannon of about 60mm in
caliber for close work against light armor and personnel. Again, because of improved firepower
and the need for an improved leader-to-led ratio, there would be more smaller panzergrenadier
battalions, each of which would be as capable as two or more of today’s battalions.

So we would have a much “lighter” force that would be every bit as capable as today’s “heavy”
force. In the end, however, it would depend, as has every military force since the beginning, on
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the courage of the soldiers, the quality of the leaders, and the excellence of the training they are
provided before battle begins. Command-control will remain the central problem in battles of
extended ranges and expanded areas. A thorough grounding in the doctrine for battle with these
new capabilities must be provided at all levels. All ranks, especially the leaders, must have
prepared themselves thoroughly for battle before it begins.

Given all that, with a little luck, the armored forces of our respective armies will, I am certain,
once again prevail in battle.

143






3. Army Aviation

Page
AT Cavalry IN EUMOPE ....ocveceicie ettt sttt be e teste e sr e beens 146
Scout Helicopter DeVEIOPMENT.........ccvi e re e e 147
Aviator Careers and TrAINING .......ccoovriirereie e 148
ATMY AVIALION ISSUBS .....cveetieee ettt 149
AIrmMy AVIation REQUITEIMENTS. ......c.ciuiiiiiieieiieiesie ettt 150

145



Press On!

Air Cavalry in Europe
Letter to Brigadier General Paul S. Williams Jr.

Fort Knox, Kentucky
5 April 1976

The aviation thing was about a fait accompli when | got here, as we feared it would be. Whilst
all the changes of command were in progress, the Army Air Corps was whittling away at it a
piece at a time and finally had their way. I did manage to salvage keeping a few more scouts in
the organization than had been proposed originally. This way I believe they can task organize
so it will work. It is a serious mistake to hang those scouts out there by themselves. But, with
nothing but TOW birds in the organization, what else is there to do? General DePuy is due
here this week and one thing I want to hit him with is some proposed tactics for organizations
configured like ours will be, with no gun birds. The divisional antitank units don’t worry me so
much—it will be a long time before we get the birds and a lot can happen along the way. My
immediate concern is what to do about the cavalry. We should communicate about this and |
will propose to General DePuy that we get together—Knox and V Corps, and try to produce
some usable tactics to fill the lacuna.

146



Army Aviation

Scout Helicopter Development

Letter to Philip C. Norwine
Bell Helicopter Textron
17 December 1976

You correctly observe that we need a scout helicopter—desperately in my judgment. The death
of the ASH was a severe blow. The USAREUR Aviation Study which effectively wiped out air
cavalry was likewise a disaster from which we’ll be a long time recovering. And so what you
saw was our almost complete ineptitude in this very critical area.
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Aviator Careers and Training

Message to Major General James Smith
Fort Rucker, Alabama
11 October 1978

1. The DCSPER reports the staff is down to two alternatives in considering aviator officer
careers. If | understand correctly, the alternatives are these:

a. Firstthe officeris commissioned in a branch, attends basic and advanced branch courses;
between these he has aviation assignments; after advanced he declares a second specialty and
rotates between aviation and that specialty in the ensuing career pattern. The specialty can be
armor, infantry, comptroller.

b. Alternatively, the officer is commissioned in aviation, goes only to aviation schooling,
at which branch immaterial basic and advanced courses are administered. He follows only
aviation assignments until after advanced, when he acquires a second specialty which can be
any of the specialty fields—but not the combat arms as before.

2. Inneither case would we have an aviator trying to maintain skills in three specialties—only
in two.

3. The only substantive difference in the two alternatives under consideration is whether
there is a branch affiliation, and branch schooling, or simply aviation with one of the normal
specialties tacked on.

4. 1 may not have all that precisely right, but it’s close. Also am aware that once there were
four alternatives. The chief has ruled out two, so I’'m talking about the two that remain.

5. From a TRADOC standpoint it seems to me this causes us to reopen the whole issue of
who’s in charge in aviation matters. Either alternative in effect recreates the Army Air Corps.
This being so, a case is to be made for moving all aviation systems proponency and all aviation
training to Rucker and enlarging Rucker’s role as the hub of Army aviation. For reasons we all
understand only too well, both General DePuy and | have avoided doing anything about this,
although it’s an issue that continues to present itself for resolution. Now it’s about to be upon
us once more. The DCSPER plans to go to the Chief no later than March 1979 for a decision
concerning which of the two career management schemes to adopt. | have promised the Chief
to accompany the DCSPER submit with an evaluation of what to do about Army aviation as a
whole given the new complexion of the aviators’ careers.

6. By 16 October please give me proposals as to how we might best address ourselves to this
problem. We really have two alternatives—one, a status quo with minimum accommodating
mods; two, put it all at Rucker—materiel and doctrinal proponency and training proponency.
We’ll need to set those up with cost estimates and so on. What to do and how to get on with it
are things I’d like to have from you first off.
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Army Aviation Issues

Message to Multiple Addressees
22 February 1979

1. This responds to the Chief’s 1522367 February this subject [Army Aviator Career
Pattern].

2. TRADOC concurs with proposals for training and use of aviators set forth in the Chief’s
message.

3. Haveread George Blanchard’s response and share his concern with regard to the importance
of carefully identifying additional LTC and COL aviator positions to provide a viable career
pattern. In this regard, you should be aware that one of the initiatives that we are looking into
with our Division 86 effort is the establishment of a fighting aviation brigade (commanded by
an aviator O-6) for each division with two or three squadron (battalion)-size units (commanded
by aviator LTCs). Such an approach would take full advantage of the new capability afforded
by attack helicopters and at the same time provide meaningful aviator LTC and COL positions.
In addition, for the first time, it would make Army aviation force structure comparable with the
aviation organizations of our sister services.

4. Do not, however, agree with George’s conclusion that we should move toward an aviation
branch. For all the reasons discussed when we met on this subject, it simply is not in the Army’s
best interests.
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Army Aviation Requirements
Message to General George Blanchard

Commander in Chief, US Army, Europe
7 May 1979

1. Your interest and continued support in modernizing our aviation systems has been key and
I fully endorse your assessment of the critical importance of the AH-64, ASH, CH-47D, and
UH-60 programs to USAREUR and the Army. I think my comments as echoed by the VCSA in
closing the aviation program review at Fort Rucker this past December reflect the TRADOC’s
and Army Staff’s attention these programs will receive.

2. The structure of Army aviation as part of our Division/Corps 86 effort is beginning to
take form. Focusing on the European heavy divisions and corps, we are settling in on organic
air cavalry attack brigades (ACABs) to complement the ground antiarmor forces. And, to
ensure that we can get Stateside assets to Europe timely, self-deployment is being vigorously
pursued. In this regard, a flight of four CH-47s is being planned to depart CONUS 1 August for
USAREUR, land in Heidelberg, and immediately perform a tactical mission. This demonstration
will be also timely since the US/German international staff talks are scheduled in September.

3. The Army salutes your unyielding support for not only aviation but everything.
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