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Introduction

Military aircraft normally have
been designed as single-purpose
airplanes, each intended to per-
form a specific mission but limited
in other roles.

Fighters were designed to climb
and maneuver rapidly, but they
lacked payload and range, Strate-
gic bombers were designed to
carry heavy loads far and high, but
they were cumbersome in air-to-
air and air-to-ground combat and
were unable to penetrate to distant
targets low and fast enough to
evade enemy radar.

Each type of aircraft required its
own large backup of ground sup-
port equipment and personnel,
spare parts and aircrew training.

Only a few airplanes demon-
strated sufficient versatility to be
put to use in maore than one way.

The F-111 is the first aircraft
built specifically to reverse this
historic trend toward specializa-
tion. It achieved a new step for-
ward in versatility by incorporating
major advances in airframe and
engine technology that became
practical in the early 1960s.

A variable-sweep wing promised
improved aerodynamic efficiency
all the way from the slowest to the
fastest operating speeds. The fan
afterburning engine promised pro-
pulsive efficiency for supersonic
dash or long-range cruise.

These two technical advances
were incorporated in a single
F-111 airframe and engine design
that—with minor variations—pro-

vided sufficient versatility for mul-
timission operations.

As the F-111A—the basic air
plane in the Air Force series—dem-
onstrated its inherent versatility
during the development program,
it became clear that the F-111's
capabilities also met the demands
of strategic bombing and recon-
naissance.

All versions share the same ba-
sic airframe, engines, hydraulic,
electrical and flight control sys-
tems, but they are equipped for
their specialized missions with
slight adjustments and inter-
changes of these basic compo-
nents and with special equipment,

Today the F-111 is a family of
highly versatile air weapon sys-
tems that will provide the United
States and Australia with unprece-
dented ability 1o meet the threats
of armed aggression at all levels of
conflict.

For the United States Air Force:

» F-111A tactical fighter-bomber

» FB-111A strategic bomber

» AF-111A reconnaissance aircraft

» F-111E tactical fighter-bomber
with refined engine air inlets

» F-111D tactical fighter-bomber
with advanced avionics

» F-111F tactical fighter-bomber
with a more powerful engine and
avionics more advanced than the
F-111E’s but simpler than the
F-111D's

For the Royal Australian Air Force:
» F-111C strike aircraft







In one or more of the above ver-

sions, F-111s can:

+ Perform either nuclear or con-
ventional bombing missions
against well-defended targets in
good or bad weather, day or
night

» Ground-strafe or attack aircraft
in the air with 20-millimeter can-
non fire

» Launch air-to-air missiles against
enemy aircraft

» Perform low- or high-level recon-
naissance missions against de-
fended targets

» Take off or land, even on sod
fields, in less than 3,000 feet

» Strike at more than twice the
speed of sound at high altitudes

» Fly supersonically at sea level

» Operate at altitudes in excess of
60,000 feet

» Fly transoceanic distances onin-
ternal fuel only, and thousands
of miles farther by carrying ex-
ternal fuel tanks or by refueling
in flight.

If the above performance fea-
tures were plotted on a graph
showing all speeds and altitudes at
which the aircraftis capable of fly-
ing, the result would be an outline
of the F-111's flight envelope.

The flight envelope of the F-111
far exceeds that of any other
United States aircraft, because it
combines for the first time in one
aircraft the capabilities of both
high- and low-speed aircraft.

o

Robert C. Seamans, Jr.,
Secretary of the Air Force

“To be effective, interdiction

must be continuous. The
enemy must never be able to
find relief from aerial
pressure under cover of
darkness or poor weather.
The F-111 can aftack targets
with exceptional precision in
spite of bad weather or
darkness. Unger these
conditions, the F-111's
bombing accuracy is
comparable to the daylight
accuracy of other bombers."

Before U.S. Senale

Committee on Armed Services

March, 18969
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Wing

The search for a multimission air-
craft, the concept of a design that
would be equally efficient at high
and low speeds and at high and
low altitudes, led ultimately to the
current form of the variable-sweep
wing.

Experiments with the variable-
sweep wing began in 1911 in
France. Three years later, an in-
ventor applied for a United States
patent covering the variable
sweep of a small portion of a wing
tip.

In World War Il, France, Britain
and Germany experimented with
the variable-sweep wing. In the
United States, the concept became
reality in 1951 with the Bell X-5.
A year later, the Grumman Aircraft
Engineering Corporation flew its
XF-10F, the second American-built
experimental aircraft with a vari-
able-sweep-wing design.

But basic problems, especially
in flight stability, persisted.

The key to success of the vari-
able-wing idea finally was discov-
ered in 1959 by engineers at the
Langley Research Center of the
MNational Aeronautics and Space
Administration. They proposed an
aircraft in which each wing swept
on its own pivot, as opposed to the
single pivot used in previous ex-
periments. With this approach, the
aircraft's aerodynamic center—the
center of lift and thus of its stabil-
ity—remained relatively stationary
throughout the full sweep.

The F-111's two-pivot, variable-
sweep wing in effect enables the

pilot to redesign his aircraft in
flight.

Fully extended to 16 degrees of
sweep, the wing creates maximum
span and surface area for maxi-
mum lift during short takeoffs and
landings.

As speed increases and lift turns
into drag—siowing down the air-
craft—the span and surface are
reduced by sweeping the wings to
72.5 degrees, until the tips rest
close to the tail. With this slim delta
shape, the F-111 can fly at high
altitudes at Mach 2.5 (two-and-
one-half times the speed of sound)
or at supersonic speeds “‘on the
deck.”

The wings can be positioned at
any intermediate point to perform
any specified mission with peak
efficiency.

Each wing pivots on an 8%z2-inch-
diameter steel pin set into a steel
assembly that represents the struc-
tural heart of the aircraft. Wing
sweep is confrolled by a hydraul-
ically powered actuator as simple
as it is reliable. It works much like
an automobile jack. Large screws
in the actuator extend to push the
wings back or contract to pull them
forward. The aircraft commander
slides a pistol grip in the direction
he wants the wings to move.

The wing's lift on takeoff and
landing has been further increased
by special high-lift devices. The
basic F-111employs full-span flaps
on the trailing edge of the wing
and full-span slats on the leading
edge.

Edward D, Williams
Staff Writer
The Milwaukee Journal

“The F-111A, certain to take
its place in history as one of
the Air Force's great
alrcraft, is the only American
military plane that can
change the position of its
wings—straight out for
slow flight, landings and
fakeoffs and swept back for
supersonic flight."

As reported October 5, 1969,
after flying in the F-111A






Major Thomas Wheeler
Chief of Flight Test
and Acceptance

Air Force Plant
Representative Office
Fort Worth, Texas

“Tha power plant on this
bird is so good that you can
do a lot of flying on one
engine.”

From Airman Magazine
August, 1969

Engines

The F-111 is powered by two Prait
& Whitney TF30 engines, mounted
in each side of the fuselage and
interchangeable left and right.

The basic TF30, with after-
burner, is capable of generating
about 20,000 pounds of thrust. Ad-
vanced versions of the TF30 pro-
duce up to 25,000 pounds of thrust.

The TF30 is the world's first en-
gine with an integral aerodynami-
cally adjusting nozzle and is the
first gas turbine qualified for su-
personic operation at sea level.

The turbofan provides low fuel
consumption for long-range sub-
sonic flight. The afterburner offers
additional thrust for takeoff and
supersonic flight. But instead of
being limited to the “power on' or
“power off"” settings of most con-
ventional afterburners, the TF30
atterburner is capable of a smooth
range of thrust augmentation.

The TF30 also differs from con-
ventional jet engines in that the
outer portion of fan air, instead of
being ejected overboard, is ducted
around the basic jet engine and
exhausted into the afterburner
saction, where it joins the engine
exhaust. Thus, the alterburner pro-
vides more efficient performance
by augmenting both the thrust of
the fan and the basic engine.

Afterburner ignition is provided
by injecting a stream of raw fuel
into the aft end of one of the com-
bustion chambers of the basic en-
gine. After ignition, the flame is
sustained in the afterburner by a
series of flame holders.

A movable spike is localed in
each air intake. Its position and
shape change automatically to
vary the air inlet geometry and to
control the inlet shockwave pat-
tern. It insures optimum engine
performance by regulating airflow
to the engine throughout the speed
range of the aircraft.

Landing Gear

The main landing gear of the F-111
has an extremely long stroke,
which permits it to land at high
sinking speeds or at steep angles.

The main gear wheels are
mounted on a single commaon trun-
nion or framework. This guaran-
tees that both wheels extend or
retract simultaneously. It also pro-
vides the added safety, reliability
and maintainability of having a sin-
gle mechanism for extension, re-
traction and locking. The gear re-
tracts forward with an inward and
upward movemant,

The forward door of the main
landing gear also serves as an
aerodynamic speed brake, reduc-
ing the number of actuators and
movable surfaces required on the
aircraft. As a speed brake, the
door can be stopped and held at
any intermediate point while open-
ing or closing.

The nose landing gear, which
employs dual mounted tires, pro-
vides directional control of the
airplane during taxi, takeoff and
landing.

The aircraft has disc braking
and an antiskid system.



Richard B. Weeghman
Executive Editor
Flying Magazine

"So we fry our hand, and
dutifully, it reluctantly, drive
onto the runway without
flaring. The result: an
astonishingly solt eiderdown
touch as the undercarriage
cushions all that tonnage
with a billowy sigh and what
feels like a yard or so of
Ig“"ﬁ'.l k¥

As reported in May,
1969, issue after flying
F-111A



John Fricker
Eurcpean Editor
Flying Magazine

"The ingenuity of the escape
pod /s already legend. In the
F-111, the instructor or
command pifot simply
triggers the shot with a press-
sgueeze-and-pull lever by his
insfde knee, and the whole
Works separates in g wink.”

May, 1962

Crew Module

The F-111's cockpit is an operat-
Ing compartment, an escape sys-
tem and a survival shelter. It is a
saelf-contained, independent vehi-
cle within the aircraft.

The pressurized and air-condi-
tioned module permits the crew to
operate in a shirt-sleeve environ-
ment without pressure suits or
special flight clothing. The two-
man crew sits side by side. With
this arrangement, instrument du-
plication Is reduced and crew co-
ordination is improved.

The module provides F-111 fliers
with an unprecedented escape
and survival capability. The crew
can eject safely in a zero-speed,
zero-altitude condition or at any
point in the F-111's performance
envelope.,

If the crew is forced to abandon
the aircraft, an explosive cutting
cord shears their cockpit module
from the fuselage (along with a
portion of the wing, which serves
as the module's stabilizer in flight),
a rocket motor ejects it upward
and it descends by parachute to
the ground or sea where it can
serve as a survival shelter.

10

The crew module's escape se-
quence and safe landing have
been demonstrated successfully,
during actual inflight emergen-
cies, by company test pilots and
Air Force crews.

The F-111 crew module pro-
vides an extra margin of safety
over the conventional ejection
seat used on other military air-
craft. For most low-altitude ejec-
tions in open seats the aircraft
must be traveling at less than 450
knots. If ejections are attempted
at higher speeds exposure of the
body to windblast can produce
Serious injuries.

Occupants of the F-111 crew
module are protected from wind-
blast. The only ejection speed re-
striction becomes the structural
capability of the module and the
capability of the human body to
withstand the controlled decelera-
tion forces, Structural strength
and human capability are suffi-
cient for the F-111's entire opera-
tional envelope.

At high altitudes, exposure to
low atmospheric pressure be-
comes a factor in ejecting. Pro-
vided he has a supply of oxygen, a
crewman not wearing a pressure
suit can eject in an open seat up
to about 40,000 feet. The ceiling
on prolonged human survival with-
out oxygen is 18,000 feet.

The F-111 crew module pro-
vides complete environmental pro-
tection at all operational altitudes.
The module may be ejected from
the F-111 operating as high as il
will fly or standing still on the
ground. Ejection is even possible
under water.

The only conscious act required
for successful ejection of the F-111
crew module is actuation of the
system by either crew membaer.
From that instant through touch-
down, the escape sequence |s
automatic.






