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John Boyd had to fight the U.S. Air Force to
go to school at Georgia Tech. He won the
battle. 
Aviation, military theory and America’s

national defense are the better for his victory.
Most Americans have never heard of John

Boyd, who, as an Air Force captain, earned his
industrial engineering degree at Tech. But he
was one of the most important unknown men
of his time and perhaps the most remarkable
unsung hero in American military history.
Georgia Tech was the intellectual and technical
foundation for his achievements.

In 1959, Boyd was an instructor at what
was then called the Fighter Weapons School at
Nellis Air Force Base near Las Vegas. He had
written the “Aerial Attack Study,” which for
the first time codified the maneuvers of air-to-
air combat and changed the way every air
force in the world flies and fights. The Air
Force captain wanted to improve his work, to
reduce it to mathematical formulae, to find

what he called the “breakthrough” that he
sensed was there. But he knew his economics
degree from Iowa State did not give him the
background to do so.

Boyd applied to the Air Force Institute of
Technology, a program that sent officers back
to college for advanced degrees in the fields in
which they had obtained their undergraduate
degrees. The AFIT initially refused to accept
Boyd for an undergraduate engineering
degree. But the Cold War was at its height, the
Soviets had launched Sputnik and the “space
race” was on. The Air Force needed engineers
and Boyd learned his application would be
approved — if he would study electrical engi-
neering and go to a school chosen by the Air
Force.

Boyd said no to both. “If I took EE all I
would do was worry about generators and
motors, and I did not care about that.” He
wanted to study industrial engineering, and he
wanted to go to Georgia Tech. A few months
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An Air Force pilot descends
the ladder of an F-16. John
Boyd was the genius behind
the F-15 and F-16, two of
the world’s greatest tacti-
cal aircraft. But Boyd was
angry at how the Air Force
additions weighted down
the two aircraft, making
them less nimble and agile. GeorgeHall/Check Six
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later, the Air Force again relented and in September 1960,
Boyd began classes in Atlanta.

By then Boyd was almost 34 years old and was well on
the way to becoming one of the Air Force’s most controver-
sial officers, a forceful and opinionated, profanity-spewing
man whose ideas rankled not only sen-
ior officers but top executives in the
defense industry. He also was one of the
most famous fighter pilots in the Air
Force, a veteran of two wars who, for
the past few years, had been teaching
young pilots the fine points of air-to-air
combat. He was married, had four chil-
dren and a pregnant wife — all in all,
not the typical undergraduate.

But Boyd found Tech remarkably
similar to the Fighter Weapons School.
He said both institutions were exceed-
ingly demanding of their students. Both
had a high rate of failure. Both had little patience with lazy or
second-rate students. Both ignored race, creed and religion in
the pursuit of excellence.

Throughout his life, Boyd would credit Georgia Tech in
the development of his ideas. He told friends “that school
was the foundation of it all.”

At Tech, Boyd made his discovery — his long-sought
“breakthrough” — that changed aviation forever. He was tak-
ing Thermodynamics and was having some difficulty under-
standing the concept of entropy. Charles E. Cooper, AE 63,
MS AE 66, struck up a friendship with Boyd and was tutor-
ing him late one night on the second floor of the Coon
Building when Boyd grew exasperated with his own lack of
understanding. “I understand about airplanes,” he said.
“Why can’t I get this?”

“Then think of it in terms of an airplane,” Cooper said.
“It’s the same thing. Entropy is unavailable energy. Energy
can increase and decrease.” Cooper continued for several
minutes explaining a subject he loved. But Boyd no longer

was listening. Cooper’s remarks about unavailable energy
and energy increasing and decreasing made Boyd realize
laws about the conservation and dissipation of energy are like
the tactical give-and-take of air-to-air combat.

Boyd’s epiphany in the winter of 1962 made him realize

it was not power or airspeed that enabled a fighter pilot to
outmaneuver an enemy in an aerial dogfight. It was energy.

Boyd worked constantly on developing and exploring
what he first called his “excess energy theory.” But it was to
be another couple of years, while stationed at Eglin Air Force
Base near Fort Walton Beach, Fla., before he changed the
name to “Energy-Maneuverability Theory.”

Had he not been exposed to Thermo, Boyd may never
have discovered the Energy-Maneuverability Theory. Thermo
enabled him to take what he knew intuitively and convert it
to scientific principle.

The E-M Theory, as it came to be known, was a clear line
of demarcation between the old and the new. E-M did four
things for aviation: It provided a quantitative basis for teach-
ing aerial tactics; it changed the way aircraft are flown in
combat; it provided a scientific means for aircraft maneuver-
ability evaluation and tactics design; and, finally, it became a
fundamental tool in designing fighter aircraft.

E-M had an enormous impact on the Air Force, which at

the time, was flying the F-4 Phantom, a Navy aircraft foisted
on it. The other primary tactical aircraft was the F-105, an air-
craft designed for high-speed delivery of nuclear weapons.
Neither aircraft performed well in Vietnam.

The Air Force wanted its own aircraft, something then
called the F-X. But Air Force thinkers had difficulty coming
up with a new design and the proposed aircraft was looking
more and more like the F-111, one of the most scandal-ridden
aircraft in history. Air Force generals sensed their design
would be refused by Congress and that they would be forced
to accept another “saltwater aircraft.”

Because of his radical new E-M Theory, Boyd was sum-
moned to the Pentagon to save the F-X. Applied to the design
of the F-X, Boyd’s theory resulted in the F-15, one of the most
famous fighter aircraft ever to take to the skies.

The F-15 was America’s first fighter built with maneu-
vering specifications. Put another way, every fighter aircraft
prior to the F-15 was designed to fly at high speed in a
straight line. The F-15 was designed for air-to-air combat.
Boyd was the father of the F-15.

But he was unhappy with how the Air Force “mission-
ized” the F-15 by adding so many extra features that per-
formance was degraded. He set about to design a lightweight

fighter that became the F-16. He went back to
his days as a fighter pilot in Korea, where the
F-86 Sabre jet had a 10-1 victory ratio over
the MiG-15.

While conventional wisdom had it that
the ratio came because American pilots were
better trained, Boyd suspected it was far
more. His studies revealed the F-86 pilot had
greater observability than the MiG pilot
because of the shape and size of the aircraft
canopy, and the Sabre was more nimble than
the MiG because of full hydraulic controls. It
could flick from maneuver to maneuver
quicker than the MiG.

Boyd’s specifications for the F-16 includ-
ed both observability and quickness. And in
the beginning, before it too was missionized,
the F-16 was perhaps the most nimble and
agile jet fighter in history, famous for its “but-
tonhook turn” and its ability, as fighter pilots
say, to “turn and burn.”

Before the F-16 came along, the sudden
dumping of energy was a fighter pilot’s last-
ditch desperation move, an effort to cause an
enemy pilot to overshoot. But Boyd’s design
gave the F-16 such a high power-to-weight
ratio that energy dumping became a tactic. A
pilot could dump energy then quickly regain
it by pumping the stick — a maneuver aptly
called “dumping and pumping.”

Whenever the great fighter aircraft of
history are listed, the F-16 is always at the
top of the list. The world still looks on the F-
15 and F-16 as two of the greatest tactical air-
craft ever to fly. But Boyd was angry at how

the Air Force additions weighted down the two aircraft and
changed what they might have been.

After Boyd retired in 1974, he began to evolve from a
warrior-engineer into a pure intellectual. He forgot about
hardware and began a study of warfare that resulted in one
of the most dazzling briefings ever to come from a military
mind. It was called “Patterns of Conflict” and it made Boyd
the greatest military theoretician since Sun Tzu.

Boyd began lecturing at Marine Base Quantico and, in
one of the great untold stories of modern military history,
taught mud Marines a new way to fight war on the ground.
For anyone who knows anything at all about military culture,
it is nothing short of astonishing that a retired Air Force pilot
changed the way the U.S. Marine Corps wages war.

Boyd was the leader and spiritual center of the military
reform movement in the early 1980s. He gave his briefing to
dozens of congressmen and senators, among them a studious
young Wyoming lawmaker named Dick Cheney. Boyd visit-
ed Cheney’s office a half-dozen times or so to give the con-
gressman private briefings and to talk about war-fighting
strategy.

When Desert Shield, the buildup for the Gulf War, began,
then-Secretary of Defense Cheney summoned Boyd to

Boyd found Tech remarkably similar to the Fighter
Weapons School. He said both institutions were 
exceedingly demanding of their students. Both had 
a high rate of failure. Both had little patience with
lazy or second-rate students. Both ignored race,
creed and religion in the pursuit of excellence.

‘To Be or To Do’ 
Boyd encouraged colleagues 
do the right thing, make a difference

In his biography “Boyd, The Fighter Pilot Who Changed
the Art of War,” Robert Coram reports John Boyd’s “To

Be or To Do” speech, which the colonel would give his
disciples.

Doing the right thing would neither ensure success
nor garner rewards, Boyd said.

“One day you will come to a fork in the road. And
you’re going to have to make a decision about what direc-
tion you want to go.” 

Boyd would raise his hand and point. “If you go that
way you can be somebody. You will have to make com-

promises and you will have to turn your back on your
friends. But you will be a member of the club and you will
get promoted and you will get good assignments.”

Then Boyd would raise his other hand and point
another direction. “Or you can go that way and you can
do something — something for your country and for your
Air Force and for yourself. 

“If you decide to do something, you may not get pro-
moted and you may not get the good assignments and
you certainly will not be a favorite of your superiors. But
you won’t have to compromise yourself. You will be true
to your friends and to yourself. And your work might
make a difference.”

Boyd would pause and stare. “To be somebody or to
do something. In life there is often a roll call. That’s when
you will have to make a decision. To be or to do? Which
way will you go?”

Ginger G. Richards
Republished with permission of the Georgia Tech
Alumni Magazine.
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Washington. After private sessions with
Boyd, Cheney threw out Gen. Norman
Schwarzkopf’s plans for prosecuting
the war and developed his own: a
Marine Corps diversionary feint at
Kuwait while the Army raced far to the
west in the now-famous “left hook.”
Everything about the plan was out of
Boyd’s “Patterns of Conflict” — the
multiple thrusts and deception opera-
tions created such rampant confusion
among enemy forces that they surren-
dered by the thousands. America
picked when and where it would fight
and when and where it would not fight
— and won without a prolonged
ground war.

What is still not widely known
about the Gulf War is the extraordinary
performance of the U.S. Marines who
put Boyd’s ideas into practice. Three
days before the ground war officially
began, the First Marine Division raided
deep behind Iraqi lines. It caused such
confusion that the Iraqi Army rushed in
reinforcements against what it thought
would be the main thrust of the inva-
sion. Iraqi troops began surrendering by
the thousands.

Gen. Charles Krulak, then the com-
mandant of the Marine Corps, said

Boyd “was the architect of America’s
victory in the Gulf.”

Vice President Cheney later said
Boyd “clearly was a factor” in his think-
ing when planning the prosecution of
the Gulf War.

“I wish he was around now,”
Cheney said. “I’d love to turn him loose
on our current defense establishment
and see what he could come up with.”

Boyd died in 1997 and was buried
in Arlington National Cemetery. For
decades he had been widely known in
military and defense circles. Now those
circles are widening and growing.
Graduate students are writing papers
about him. “The Mind of War,” a book
about Boyd’s ideas, was published in
2001. Two Web sites devoted to Boyd —
www.belisarius.com and www.defense-
and-society.org — receive several thou-
sand hits each day. Boyd’s closest
friends still meet to talk about his ideas
and how to expand them to the outside
world.

In 1989, a group of Boyd’s follow-
ers wrote an article for the Marine
Corps Gazette showing how his ideas
presaged a new form of war, something
they called “Fourth Generation
Warfare” or “4GW.” The article said

4GW might emerge from “Islamic tradi-
tions” and that the “distinction between
war and peace will be blurred to the
vanishing point.”

It talked of terrorists moving freely
within American society “while actively
seeking to subvert it.” The piece was so
against the grain of military thinking
that the Pentagon ignored it.

Then came Sept. 11 and the piece
was rediscovered and the media was
filled with talk of Fourth-Generation
Warfare. The articles showed how
Boyd’s ideas had grown more relevant
every year.

Gen. Krulak, now retired and liv-
ing in England, recently said that not
only does the victory in Desert Storm
belong to Boyd, but “victory in future
conflict will belong to him also.” GT

Robert Coram has been a staff
writer for The Atlanta Constitution, and he
was twice nominated for the Pulitzer
Prize. He wrote five books before he
published his first. However, during a
10-year span, Coram wrote a book every
year. His biography on John Boyd, “Boyd:
The Fighter Pilot Who Changed the Art of
War,” is scheduled for publication in
November.

John Boyd’s experience as a combat
pilot in the F-100 influenced the

development of the highly manuver-
able F-15 and F-16.




