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United Alirlines is adding an Advanced Maneuvers Package
to its flight training to help pilots avoid rare but life-threatening
loss-of-control upsets and to make them more

COMFORTABLE IN
THE ENVELO

By Jan W. Steenblik, Technical Editor

In the short term, the cause of the upset
may not matter as much as your reaction
to it. Perhaps the cause was an auto-
pilot or trim malfunction, an
atmospheric condition, or

the wake vortex from
a much heavier air-
plane. The immedi-
ate reality is this: One

moment the flight seems

utterly normal; the next moment,

your world has turned upside down,

Every year at the awards banquet
during ALPA's annual Air Safety Fo-
rurn, the Association’s President points
out, when presenting the ALPA Su-
perior Airmanship Award to a well-
deserving flight crew, that airline pi-
lots sometimes are faced with emer-
gency situations for which they have
not been trained.

Recipients of the Superior Airman-
ship Award often have had to find their
own solutions to unique problems when
the required learning curve was ex-
tremely steep.

Luck helps, too.

For the unlucky, the outcome may
be a rmajor accident investigation. or
worse. :

Several airiine accidents and inci-
dents in the United States and abroad
in which pilots have temporanly or per-
manently lost control of their aneraft
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have occurred during the last few years.

Some resulted from weather and/or
mechanical problems that accident inves-
tigators found no pilot could reasonably
be expected to handle--severe wind
shear, a powerplant suddenly going into
reverse thrust in flight, or an inflight
structwral or control system failure.

Other events have sparked debate
about whether piiots could have avoided
or minimized risk, damage, and injuries
if thev had reacted differently to the
emergencies—piteh andfor roll upsets
from trim or autopilot malfunctions; at-
mos=pheric turbulence or aircraft wake
vortices: high-altitude, high-speed up-
sets: and low-speed. low-altitude engine
failures. )

Regardless of the outcome of that de-
hate. accident investigation authorities
have found a disturbing common de-
nerinator in some of these events—lack
of adequuite pilot training.

Consider these excerpts from NTSB

reports of selected airline accident an
incident reports from recent vears:
e * .. a pilot's reaction, in applying
proper rudder pedal forces in rezpons¢
to an engine-outl energency, can be-
come reflexive because of . . . trainmy
and previous pilot experience. . ..

* ... the majority of engine-ut traim-
ing provided . . . occurred near \'y when
the . . . pitch attitude was low, which
provided outside visual references. in-
cluding a runway centerline. ...

“There was verv litle exposure in
training to the potentiai ervors [thatt
might oceur in response toan engine fiul-
ure after gear retraction.” (Midwest

Express DC-9, Sept. 6. 1485, Mibwiukee!
« “Airline pilots are not periodically
trined to recover from unusual atti-




tudes as are military pi-
lots or civilian aerobatic pilots.
The presumption is that an airline pi-
lot should aveid an unusual attitude and
will never have a need to recover from
ane.” {Air Transport International DC-
863, Feb. 15, 1992, Toledo, Ohio)
o “ ..Contributing to the incident was
a lack of pilot trajning specific to the
recovery from high-altitude, high-speed
upsets....” (China Airlines MD-11, Dec.
7, 1992, Northern Pacific)
¢ “NTSB recommends FAA.. .. require
operators to provide specific training
for the recovery from high-altitude up-
sets, including those by stall warning.”
(China Eastern Airfines MD-11, April
1, 1993, Northern Pacific)

The learning curve
One airline has begun an innovative
training program to flatten the required
learning curve and reduce the impor-
tance of luck in escaping these events.
“A few years ago, after we started
operating B-T57s at John Wayne/Or-
ange County Airport [SNA, in south-
ern California}, some of us started to
worry about what would happen if we
had an engine failure during the initial

segment of climb.” recalls Capt. Larry
Waltars, a standards captain for United
Ajrlines’ B-757/-767 fleet.

“The noise-abatement departure re-
quired rotating to a very high pitch
angle—as high as 25 degrees.

“Like other airlines, our engine-out
training focused primarily onthe V' cut.
We didn't train for a ‘Vg cut.” We
started looking at ways to change our
training to deal with this scenario and
with other situations we were con-
cerned about.”

By March 1995, more than 400 UAL
B-757/-767 pilots had gone through a
new unit in transition training for that
fleet—a program UAL cails the Ad-
vanced Maneuvers Package (AMP).
UAL is developing and phasing in the
new training in its other fleets as well.

The airiine describes the AMP as “a
collection of training maneuvers, exer-
dises, and demonstrations that addresses
2 broad set of training issues not specifi-
cally dealt with in earlier programs.”

The purpose of the AMP, Capt. Wal-
ters explains, is fourfold—to advance
pilots’ flight skills and knowiedge, im-
prove pilots’ self-confidence, improve
their confidence in the aircraft, and im-
prove pilots’ situational awareness.

“We're focusing on how to deal with
a flight situation outside the normal
flight envelope,” explains Capt. Wal-
ters, “rather than on the cause. It
doesn’t matter so much whether you're
in a roll upset because you flew into a
walke vortex or a rotor—what matters
is that you respond properly to re-
cover”

Capt. Walters does not, and will not,
fault pilots—of UAL or other airlines—
who have come to grief in similar situa-
tions. Speaking, for example, of an ac-
cident that inspired one of the AMP
scenarios, he hastens to express his
sympathy and understanding of the di-
lemma the captain faced. “There, but
for the grace of God, go I,” he says.

But the purpose of the AMP is to
learn from the fears and griefs of the
past. Some of the maneuvers are spe-
cific to an aireraft type; others are more
genernc.

The B-757/-767 AMP currently in-
volves about four hours of training time
per flight crew, divided between class-
room briefings and the full-motion fight
simulator, and covers some 13 different
maneuvers.

The maneuvers that focus on basic
“stick-and-rudder” airmanship stress
basic attitude flying, using the EADI as
the pnmary instrument for recovery,
and target pitch attitudes that are con-
sistent ameng different scenarios.

“In many of our maneuvers—for ex-
ampie, for windshear recovery, GFWS,
recovery from a full stall—our all-en-
gines target pitch angle for this airplane
is 15 degrees nose-up, and 12% degrees
single-engine,” Capt. Walters explains.

“We leave the throttles, the speed-
brake, the flaps, and the landing gear
right where they are. It's important for
pilots to know they can't save the situ-
ation with power or drag—you have to
use aftitude, You have to get the nose
back where it’s supposed to be.”

Pilot response

Capt. Walters says pilot response tothe
advanced maneuvers training has been
“overwhelmingly positive and enthusi-
astic. Pilots want this training,” he
stresses. “They’re hungry far it.

“We've found they readily adapt to
the training, regardless of their back-
ground, whether or not they have pre-
vious aerobatic experience. The ad-
vanced maneuvers package has greatly
enhanced our pilots’ skills, knowledge,
and confidence in themselves and the
airptane”

Capt. Walters adds that one unex-
pected benefit of the training is that it
appears to transfer to other training.

“We were z little surprised at the
apparent transferal of skills indicated
by improvement in the typical pilot’s
ahility to perform traditional maneo-
vers such as the Vy cut and windshear
recovery after being trained in the ad-
vanced maneuvers,” he explains.

Asked if the need for the unusual at-
titude recovery training is primarily for
pilots with no military flight training,
Capt. Walters quickly replies, “Oh, no—
we've found the need for this type of
training cuts across all pilot back-
grounds and all fleets.”

Which means not just UALS pilots.

Capt. Walters naturally feels UAL

" deserves to be recognized as the first

airline to develop AMP training for its
pilots—just as UAL was the first to
develop windshear trzining and com-
mand/leadership/resource management
(CLR) training, which came to be
knowT & crew resource management
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(CRM)trauming in the rest of the airline
industry.

But UAL has been working with the
Alr Transport Association’s Training
Committee to share what it's learned
with other airlines. UAL has hosted not
only ATA and ALPA Pilot Training
Committee representatives but also
FAA and NTSB representatives who
have made the pilgrimage to Denver
0 see the training firsthand.

“What UALs doing is very impres-
sive,” reports F/O Jim Ward (Comair),
a member of ALPA's national Pilot
Training Committee.

Stall warnings—false, and real
The simulator session begins witha faise
stall warning on takeoff.

“We stress the importance of not try-
ing to abort the takeoff after rotation,”
says Capt. Waiters. “The instructor
gives the pilot a false stall warning at
liftoff. We teach pilots to not raise the
landing gear or change the flap setting
but to fly the aircraft at the windshear
recovery attitude until reaching suffi--
cient altitude—-based on the pilots’
judgment—where they can sort out the
cause of the warning. That way, if they
actually do encounter a wind shear,
they're aiready flying the correct pro-
cedure for that; if it'’s a false stall warn-
ing, no harm'’s done by flying the
windshear recovery procedure.”

At aititude (15,000 feet), pilots fly a
full stall recovery with the aircraftina
clean configuration. To get into the stali,
they hoid full up elevator for several
seconds but do not trim to less than
stickshaker speed.

*This is a maneuver you could fly only
onceina 727," Capt. Walters grins, “but
in the 757/767, you have control author-
ity in all three axes, evenin a deep stail.
We demonstrate the aileron authority.
We also show them that adding full
power will not get them out of the stall.

“You have to push the nose over a
Iot more to break the stali and stop the
stickshaker than you do to recover from
an incipient stall.”

Pitch and roll upsets

Recoveries from high-bank upsets and
high-piteh upsets both involve rolling
maneuvers. so the AMP training in-
cludes warming up with “rolls and re-
turns” at 15,000 feet and maneuvering
speed.
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The <vllithu= catils for perfarming roll-
1o Wk, 120-, and 135-degree hank~ a:wl
returns. The instructor discusse~ the
importance of making large. smoath
control input=: of maintaining (-l
awarcness: of noticing the nosc fu
through the horizon at high bank
angies: and of using rudder at low
speed when rolling back to the upnght
attitude.

If vou've been living 4 clean e up
to this point. vou may not have ever
maoved the flight controis to Lhe stops
except during preflight control checks.
You pride vourseif on rarely even rip-
pling the passengers’ coffee—vou're
the sultan of smooth, gentle. frequent
control inputs.

“We teach the difference between

full-throw and wviolent control move-

ments,” says Capt. Walters. “Most line
pilots are not used to making full-throw
control inputs.

“We also stress the importance of
using coordinated controls throughout
the roll maneuvers. When [ say coord:-
nated, [ don't necessarily mean with the
ball absolutely centered—I mean using
rudder with aileron to help the roll
rate.”

The instructor emphasizes not pull-
ing back on the elevator before rolling
wings-level. “This is the most important
single thing for a pilot to learn from this
exercise—to not pull until after rolling
upright again,” says Capt. Waiters.

Uipset recoveries
Then it’s on to upset recoveries:

The instructor causes the simulator
to induce z rol! to 135 degrees of bank;
the pilot recovers by opposing the roil
with full aileron and rudder to roil up-
right, then pulis the nose up to the tar-
get pitch of 15 degrees nose up.

In the high-pitch upset. the instruc-
tor causes the simulator to pitch the
nose up to about 40 degrees. The pilot,
finding that pushing full forwardonthe
voke won't stop the pitch-up. is sup-
posed to roll to 50-40 degrees of bank
—~using the bank to lower the pitch —-
and to rotl level again after the nose falls
through the horizon.

The “Vz cut”

One of the specific concerns that even-
tually led UAL to create the AMP—
i.e.. the noize-ahatement departure at
SN A—is germane Lo other cases in
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“Step and roll toward the sky
pointer,” says Capt. Larry
Walters, showing how United

&s notw training B-757/767 pilots
to respond to roll upsets.

which pilots must deal with an engine
failure at low altitude and low air-
speed—either just after takeoff, or dur-
ing a go-around.

“We talk about the effect of previous
training for Vy cuts on pilots’ immedi-
ate reaction,” Capt. Walters explains.
“During 2 V, cut, you're still on the
ground in a level attitude. You have
obvious visual clues—the major one
being the runway centeritne-~to show
you which way the nose is yawing. And
on the ground. you have to control yvour
heading with rudder. So pilats are used
to getting on the rudder right away in
aVycut

“In the 'V, cut.’ the greatest danger
is loss of airspeed. The second is push-
ing the wrong rudder pedal—you can
get vourself into a situation from whih
you can't recover.

“So we stress the importance of ¢o-
ing through the correct order of mune-
diate inputs for vecovery:

“(1) immediately lower the nose to 12'
degrees pitch attitude:

“(2) level the wings using ailerun only:
and

one on the same side as the fow side of
the voke—to maintain wings level while
rolling the voke back to neutralulernn.

“Then vou stop the climb, u<ing the
attitude indicator and cross-checking

“(3) apply correct rudder—that iz the
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the [VSI, to gain speed; steer to the
proper heading; and then continue with
the regular engine-failure-on-takeoff
profile.”

One might ask if the noise-abatement
departure procedure at Orange Coun-
ty isn't a bad case of the tail wagging
the dog: Should any airline allow itself
to be bullied into flying a procedure that
reduces the margin of safety so much
that the airline feels compelled to de-
velop special training to reduce the
added risk?

That issue aside for the thoment, at
least it is to UAL! credit that the air-
line has made the effort to develop the
new procedure that will handle an en-
gine failure at SNA, or anywhere else,
and train its pilots to fly it.

“The instructor
emphasizes
not pulling back
on the elevator
before rolling
wings-level.”

Autopilot pitfalls

Two of the maneuvers involve demon-
strations of situations involving the
autopilot:

The first is a demonstration of single-
engine minimurm control speed (V) on
autopilot. The instructor stresses the
importance of maintajning awareness of
airspeed and trim with one engine
failed. At 7,500 feet, flaps 5, the pilot
trims the rudder for maneuvering
speed and reduces thrust to allow the
airspeed to bleed off. The exercise soon
demonstrates the inability of the auto-
pilot to counter the adverse yaw with
high thrust and low airspeed. The pi-
lot, says Capt. Walters, gains a better
understanding of how difficult regain-
ing airspeed without losing altitude is
in this situation.

The other autopilot demonstration is
2 single-engine, autocoupled ILS ap-
proach and miss in 300 and 1.

“We teach our pilots to make a single-
<engine, hand-flown approach to Cat-
egory I minimums,” Capt. Walters ex-
plains. “FAA requires it on a checkride.

But it isn't always the best way to fly.
We teach pilots a proper way to fly a
single-engine autocoupled approach.”

The tnstructor talks about past train-
ing and checking practices. He then dis-
cusses the importance of
* using only one autopilot and trim-
ming the rudder,
¢ maintaining awareness of airspeed
{no autothrottle}, and
¢ following through on the controis and
heing ready to hand-fly.

The instructor demonstrates the
missed-approach technique, discussing
when to disengage the autopilot and
how to fly the procedure.

“After the China Airlines A300 acci-
dent at Nagoya (in April 1994],” Capt.
Walters adds, “United found that, on
the B-757, pitch inputs to the yoke don't
override the autopilot. The moral is,
Don'’t try to hand-fiy with the autopilot
engaged.”

Other aircraft systems problems
The B-757/-767 AMP also includes a
handful of other scenarios that deal with
potential problems with aircraft
systems.

“We fail both engines at high alti-
tude,” Capt. Walters continues. “You
lose both generators and revert to
standby instruments. The cabin alti-
tude rises; eventually, you get a cabin
altitude warning; the [supplemental
oxygen) masks drop.

“One engine might relight, which can
cause a sudden yaw and roll.

“We teach what a runaway stabilizer
would feel like,” he says, “how to man-
age an approach and landing [with that
problem).”

Another landing probierm that pilots
confront in the AMP is forgetting to
stow the speedbrake after a steep de-
scent into the traffic pattern.

“We're not supposed to use the
speedbrake below 1,000 feet AGL,”
Capt. Walters explains. “If you tand
with the speedbrake depioyed, you'll
get a tailstrike, because you have to
pitch up more to arrest the sink rate at
touchdown.

“But we have had pilots do that
because they were given a slam-dunk
approach.

“QOur procedure for maximizing the
descent angie is to configure the air-
plane with gear down, flaps 30, and
speedbrake deploved, and fly a target
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airspeed. Sometimes pilots get dis-
tracted and forget to close the speed-
brake before landing.

“We show them what the descent
tooks like with the speedbrake still out
to help them recogmize the situation if
they get into it.

“Of course,” he says, “we would like
pilots to plan better so they don't have
to use the speedbrake for descent: but
in the real world, it does happen from
time to time.”

Appropriateness of simulators
Acknowledging that even the most
sophisticated airline flight simulators
cannot fully duplicate the G-forces—
and related factors, such as unsecured
objects and dirt flying around the cock-
pit—often associated with actual up-
sets, Capt. Walters reports that UALs
flight simulators have proven to be
“very effective” as training devices for
the advanced maneuvers package.

Their main advantage~-besides the
fact that a wrong move in the simulator
won't have the same consequences as
it would in the airplane—is that the an-
gineers and computer programmers
who developed the software for the ma-
neuvers managed to develop very re-
alistic entries into the upsets,

“Evolutionary” pilot training
United represents AMP as an “evolu-
tionary,” rather than “revolutionary”
change in pilot training. That may be
true, but it does not diminish the pro-
found difference that AMP extends be-
tween old and new ways of approach-
ing the goal of training.

The new thinking says, it is not
enough to train pilots to avoid wind
shear, deep stalls, upsets, and other haz-
ardous situations. They must be pre-
pared for the times, albeit rare, when
they find themselves in a corner of the
flight envelope—despite their best ef-
forts to avoid it—and only they can turn
the world right-side-up again_

ALPA's national Pilot Training Com-
mittee supports the AMP concept and
suggests that, to take full advantage of
this training concept, industry and gov-
ernment establish a task force strnilar
to the Windshear Training Program to
examine issues such as the adequacy
of simuiator aerodynamic performance
packages and industry consensus on
upset recovery techniques. £
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