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PLIRe

By Maj Dave Wherley
FSO/NGB

Some aircraft require an extensive amount of
rudder to coordinate rolls at high angles of at-
tack, while others roll exclusively with rudder.
These very control inputs can get you into a
great deal of trouble if applied at low and nega-
tive angles of attack. But let's leave adverse and
proverse yaw for a moment and talk about
something else--inertial coupling.

You know what inertia is--that's the tendency
of a particular body to resist movement in any
particular plane, or the tendency to continue a
movement once started. For example, an aircraft
with a long fuselage and short, thin wings has a
higher level of inertia in the pitch and yaw axes
and lower inertia in the roll axis.

Inertial coupling can be illustrated by
considering the mass of an airplane to be
concentrated in two elements, one representing
the mass ahead of the c.g. and one representing

the mass behind the c.g. There are two principal
axis systems to consider: (1) the aerodynamic or
wind axis is through the c.g. in the relative wind
direction, and (2) the inertia axis is through the
c.g. in the direction of the two element masses.
This concept is explored in figures A, B, and C
below. Heads up now, I'm starting to get a little
heavy...

Aircraft A is shown at zero angle of attack. The
aerodynamic and inertia axes coincide with the
mass distribution of the fuselage which is
divided ‘ore and aft around the center of gravity.
Aircraft B demonstrates the inertia forces
created at a high angle of attack. Roll about the
aerodynamic axis results in a centrifugal force
(of the two element masses) and leads to a
pitching tendency. As the aircraft passes 90° of
left bank as in C, the initial angle of attack, e,
becomes sideslip angle-@. The effect of relative
wind is identical to the aerodynamic effect pre-
viously described and increases the tendency to
roll back to the right. If that tendency is too
great (the initial ex was large or because of wing
design). a classic departure in the direction op-
posite the intended roll may occur.

At negative angles of attack, the effect of
Inertia coupling is opposite that described in the
preceding discussion and will increase the roll
rate. The aircraft at D started with a negative er
and has rolled 90° to the left. The sideslip now
causes the aircraft to roll further left--creating
more centrifugal force, more sideslip, more roll,
and...voila...a coupling that will water your eyes.
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AIM-9 Attacks
Fire Bottle...And Loses

The F-5 was taxiing back to the parking ramp
from a training sortie when the pilot observed a
fire extinguisher located near the taxi line. He
stopped, surveyed the situation, and decided
that he had enough room to taxi around the ex-
tinguisher.

He deviated to the left of the yellow line and
almost made it. The AIM-9 missile on the right
wingtip struck the extinguisher. The missile head
received extensive damage.

...interest items,
mishaps with
morals, for the
TAC aircrewman

Bet you've never heard of AFR 60-11. That's
the reg that deals with obstruction clearance
and so on. It's also the reg that says that aircraft
will not be taxied within 25 feet of an obstruc-
tion without a wing walker. You might want to
read it. You might be surprised at some of the
other restrictions which could affect your daily
operations....

Non-Bold Face ltems
Are Important Too

The F-4 was starting the engines using starter
cartridges. The start appeared to be normal; but
as the RPM began to rise rapidly, an explosion
occurred.The explosion was so intense that parts
flew off the aircraft. The crew chief signalled the
crew to shut down the aircraft and evacuate.
While the crew was evacuating, the crew chief
got a fire bottle and began to fight the fire with
the help of other personnel. As the fire bottles
began to run out, the fire trucks arrived to finish
the job.

Investigation revealed that the force of the ex-
plosion caused the starter body to travel upward
into the engine low pressure fuel filter, shatter-
ing the filter mount. This allowed JP-4 fuel to
drain from the internal fuselage tanks through
the shattered filter mount. The escaping fuel
drained through a hole in the fuselage and
burned on the ground. If the fire had been more
intense, or the personnel had not reacted quite
as quickly with the extinguishers, the incident
could have been much worse.

The fuel would not have been allowed to drain
and feed the fire if the engine master switches
had been turned off---a non-bold face item. Re-
member, the throttles control the fuel at the
engine while the master switches control the
fuel shut-off valves.

At times, non-bold face items can be just as
critical as the bold face procedures. Don't ig-
nore them unless time is absolutely critical.
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