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

COMFOR-CABLE IN 
THE 
THE 
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 A 
atmospheric condition, or A 
the wake vortex from A 
a much heavier 

By Jan W. Steenblik Technical E d m  

&me. The immedi- 
k e  reality is this: One w -m - 
moment the flight seem 
utterly norma& the next moment, 
your world has turned upside down. 

Every year at the awards banquet 
during ALP& annual Air Safety Fo- 
rum. the Asscaah ‘on’s Resident 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 haw 
not been trained. 

Recipients of the Superior Airman- 
ship Award often have had to find their 
own solutions to unique problem when 
the i q u i r e d  learning curve \vas ez- 
tremely steep. 

Luck helps. too. 
For the unlucky. the outcome may 

be a major accident insesi.gation. or 
woi3e. 

Several airline accidents and inci- 
den= in the United Stiltes and abroad 
in whch pilots have tempoocuily orlxi-. 
manenti? lost control of their airelah 

haveorrurredduringthelast fewyears. 
Some resulted from weather andlor 

mechanical problems that accident inves- 
tigators found no pilot could reasonably 
be expected to handle-severe wind 
shear, a powerplant suddenlygoinginto 
revei-se thmst in flight, or an s i g h t  
stiuctural or mntml system tailure. 

Other events have sparked debate 
about whether pilots muld have avoided 
or minimized rkk. damage. and injuries 
if they had reacted differently to the 
emergencies-pitch and/or roll upsets 
nom tiim or autopilot malfunctions; at- 
~nos;pI~eiic tuibulene or ai& wake 
vortices: high-altitude. high-speed ‘up 
sets: and lo\v-spred. low-altitude engine 
fiiiluiex. 

Re~.adlessoitheoutcomeofthatde- 
h i e .  accident investirttion authorities 
hiive found i t  ciistorhing common de- 
iionunator in  .suine ofthese e v e n t d a c k  
“i adequ:itr 1uIot tixinine. 

. 



10rs or civilian aerobatic pilois. 
The presumption is that an airline pi- 

lot shouldavoid anunusual attitude and 
will never have a need to recover from 
~”(AirTlZlSpItIllt‘Zr&iOlldnternationdM; 
8-63, Feb. 15,1992 lbledo, Ohio) 
”. . . ConPibueingtu the ineident - 

a lack of pilot training specific to the 
Rcoveryh”ei%laltitudehigtr-speed 
upsets.. .“chinaAirlines M D 1 1 . k  
7.1% Northern Paci6c) 

“NTSBRarmmendsFAA ...require 
operators to provide specific tmining 
for the rwovery from high-alritude up 
sets. including thce by stall vmning.” 
(China Eastem Airtines MD11, April 
1,1993. Northern Paci6c) 

The learning 
One airline has begun an innovative 

learning curve and reduce the impor- 
tance of luck in -ping these events 

“A few yeam ago. after we started 
operating E-757s at John WayndOr- 

e m  California]. some of us stated to 
worry about what would happen if we 
had an engine failure during the initial 

h 

- 
trainingprognmtofthe& 

c 

age County Airport [SNA. in ~011th- 

segment ofchmb.” recalls Capt. Larry 
Waiters. a standards Captain for United 
Airlines’ B-7571-767 fleet. 

‘The noise-abatement deparrure re- 
quired muting to a very high pitch 
angle-as high as 25 degrees. 

“Like other airlines. our engine-out 
” n g  focused pnmanly on the VI cut 
We didn’t train for a ‘Vz cut.’ We 
s t a t e d  lootang at ways to change our 
training to deai 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 rransition 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 flee& as well. 

The airline d e  the AMP =“a 
COlleQon of mining maneuvers, exer- 
&s,anddemonshatiansthataddmses 

d y d e a t w i t h i n ~ p ~ ”  
a b d s t  Of-irnreS Mt @- 

The purpcse of the AMP, Capt. Wal- 
ters explains. is fourfold--ro ad- 
pilots’ flight skills and know led^ im- 
prove pilots’ selfconfidenoe, impmve 
their d d e n c e  in the aimaft d i m -  
prove pilo&’si&ational a-es 

“we’re focusing on how to deal with 
a flight situation outside the no& 
flight envelope,” explains Capt Wd- 
ten. ”rather than on the cause. It 
doesr’tmattersomuchwktherpn’re 
in a dupset because you flew mto a 
rrrakevortexmamtor-whatmatters 
is that you respond pmperIy to re- 
cover.” 
capt Waters does not, and will not, 

faultpilots-ofUALorotherthaairlines- 
who have w m  to griefin similar siau- 
tiom. Speaking, for example, of an ac- 
adent that inspired one of the AbP 
scenarios. he hastens to express his 
sympvhyandunderst?ndingofthedi- 
kmma the aptain faceh ’There, but 
for the grace of God. go I,” he says. 

But the purpose of the AMP is to 
learn f” the fears and griefs of the 
past Some of the maneuvexs are spe- 
ci6c toanairpafttype; others are Inore 
generic 

The B-7511-767 AMP currently in- 
votvesnboutfourhmof trainingtime 
per flight crew, divided between dass 
nmmbrkhgsandthef-mtionfbght 
simulator. and covers some 13 different 
maneuvers. 

The maneuven chat focus on basic 
"stick-andadder" airmanship stress 
basic attitude fl)%g, using the EADI as 
the p n w  instrument for recoverv. 
and target pitch attitudes that are con. 
sistent among different scemos .  

minmany ofourmaneuver+-forex. 
ample. foruindshearrecovery. CPIVS, 
recovery from a full stdl-ur all-en- 
ginestarget pitchangleforthisaiqkme 
is 15degrees nose-up, and 12lhdegrees 
single-engme.” Capt Waters expiarns. 

“We leave the throttles. the speed- 
brake, the tlaps, and the landing gear 
right where theyare. It’simpo-t for 
pilots to know they can’t save the situ- 
ation with poweror drag-you have to 
use aUitude. You have to get the nose 
back where it‘s supposed to be.” 

Pilot response 
Capt Waterssays pilot response tothe 
adweed maneuvers training has been 
“ o v e r w ~ y y p o s i t i v e a n d  enthusi- 
astic Pilots want this rraining.” he 
strewes ”lReyk hungry for i t  

“we’ve found they readily adapt to 
the tmining, Rgardlens of their back- 
ground, whether or not they have pre- 
vious aerobatic experience. The ad- 
MncedmaneuveRpackagehasgreatly 
enhanced OUT p a M  sldlls, howledge, 

aiIQb” 
Capt Walter3 adds that one uwx- 

petted benefit of the haining is that it 
a p p e P R t o i m s f e r t o o ~ .  

apprent transfenl of S k a S  indilated 

ability to perform tladitional IMIIeu- 
V e R  huehar the v* cut and wdshear 
recovery after Wtnined in the ad- 
vanced maneuveK,” he explains. 

Askediftheneedfortheunusualat- 
titude~verybahhgisprimarilyfor 
pilots with no milityy flight training, 
CaptWaltersqui&lyrephes,’Qhn- 
we’ve found the need for this type of 
training cuts across all pilot back- 
grounds and alltleetr“ 

Wnich means not just UAEs pilots. 
&t. Waltem Meurdly feels UAL 

deserves to be Rcognized as the Kmt 
airline to develop AMP training for its 
pilots-just as UAL was the fmt to 
develop windshear training and mm- 
mand~eadershi@~saurrnmag”t 
(CLR) training, which came to be 
known as crew reylurce management 

39 &I confidence in themselves and the 

“we were a little surprised at the 

by imp“ent in the typical pilot’s 
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(CRM~irarninrin the reutofrhearline 
indust?. 

But CAL h a  k e n  woriunRuith t h e  
Air 'Itanspoil AssociaLion's Training 
Committee to share what it's learned 
withocherairlines. GAL hac hastednot 
only ATA and ALPA Pilot Training 
Committee representatives but also 
FAA and NTSB representatives who 
have made the ipilgrimage to Denver 
to see the training firsthand. 

"What L'ALs doing is v e q  impres- 
sive.'' reports F/O Jim Ward (Comairl. 
a member of ALPAS national Pilot 
h r u n g  Committee. 

stl l l  w&mings-false, and red 
The simulator session begw with a false 
stall warning on takeoff. 

'Westresstheimportanceofnot try- 
ing to abon the takeoff after rotation." 
says Capt. Waiters. "The instructor 
gwes the pilot a false stall warning at 
liftoff. We teach pilots to not raise the 
landinggearorchangethe flapsetting 
but to fly the airuaft at the windshear 
recovery attitude until reaching suffi- 
cient altitude-based on the pilots' 
judgment-where they cansonoutthe 
cause of the warning. That way. ifthey 
actually do encounter a wind shear, 
they're already flying the correct prc- 
cedure for that; ifitb a false stal 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 airaaft in a 
clean configuration. To get into the stall, 
they hold full up elevator for several 
seconds but do not trim to less than 
stickshaker speed. 

'This is a maneuver you could fly only 
once in a 727." Capt Walters gnnS."%ut 
in the 757~767. you have control author- 
ity in all three axes, even in a deep stall. 
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 

lot more to break the stall and stop the 
stickshakerthan youdotorecover from 
an inapient stali.'. 

Pitch and roll upsets 
Recoveries from high-bank upsets and 
high-pitch upsets both involve rolling 
maneuvers. so the ANP training in- 
cludes warming u p  s i th  "rolls and re- 
turns" a~ 15.ooO feet anil maneuvering 
Tpeed. 

30 . 1 , v  L,". 1.,,,,, >I>\ lUli 

The . ~ l b h u - c x i l s  i o r p f o n m n r p , ~ ~ .  
ro!)O-, l20-. A n d  lRi-de!qee hank. , , :N 

return.%. The instructor discus+- L I W  
mpoi-tancc. ,ti making large. -m(w!i, 
control input-: of maintiiininc ( ; - i 8 j . c 8 i  
awarcnesc: n l  n%icing the no-c 1 . ~ 1 1  
throuCh t h e  Iinnzon at hiell m i n k  

angles ami c > i u s n g  rudder at /hi! (I~IP 

qpeel whet,, r~dling hack t o  t he  u l i i i ~ n l  

:ictltudc 
I f  you've heen Irving il clean Ilk. UIJ 

to this point. you may not haw ever 
moved the flight controls t o  the *topi 
except during preflight control chech. 
You pride yomelf on rarely even np- 
pling the passengers' coffee-you're . , 

the sultan of smooth. gentle. frequent .- 

"We teach the difference between : 
control inputs. 

,iull-tkrow and wiolent control move- ' 
ments." says Capt Walters. "Most l i e  
pilotsare not used tomalangfull-thmw 
control inputs. 

"We also stress the importance of 
using mordiited mnwls throughout 
the roll maneuvers. When I sayc00rd1- 
i d ,  I don't n d y  mean with the 
ballabsolutelycenta-4-Imusing 

., 
/ 

'I 
"Step Pnd roll toward the sky 
pointer," says Capt. IAVW 
Waltcrs, showing how United 
is nom training E757ff67pilatS 
to respond to mU upsets. 

which pilots must deal with an engme 
failure at low altitude and low air- 

rudder with aileron t o  help the roll speedgitherjustafterLakeo&ordru; 
rate." ing a go-around. 

The instructor emphasrw not pull- 'We talk about the effect of previous 
ing back on the elevator before rolling training for VI cuts on pilots' immedi- 
wings-level.'Thisisthemestimpmnt ate reaction," Capt Walters explxns. 3 y 
singlechingforapilotto1eamf"thiS "During a V I  cut. you're still on the 
e x e m  not pull until after rolling ground in a level attitude. You hare 
upright again"say~ Capt. Walters. obvious visual clues-the major one 

being the runway centerline-to sholc 
Upset recoveria you which way the nose is yawing. And 
Then it's on to upset recoreries: on the pound. you have to contiwl your 

The instructor muss the simulator heading with mdder. So pilots are used 
to induce a roll to 135 degrees of bark t o  getting on the mdder right ma!. i n  
the pilot recovers by opposing the roll a VI cut. 
with full aileron and rudder to roll up- "In the 'V2 cut.' the greatest rlanw' 
right. then pulls the nose up to the tar- is loss of airspeed. The seeond is pusli- 
get pitch of 15 de+ nose up. ing the \mung rudder pe&al--?.ou c m  

In the high-pitch upsei. the i m m -  g e t y o u ~ ~ l f i n t o a s i t ~ t i o n  from l \ ~ l ? i L h  

tor causes the simulator to pitch the you can't wcover. 
rime up to about 40 degrees. The pilot, "So a e  stress the impollanre olf c( >. 
findingthatp~lungfullfor\\~onthe ingthmugh theconrctoi-derofinimc- 
yoke won't stop the pitch-up. is sup- diate inpiits for iecoveip: 
posedtoroli to~~!tOdegree~ofbank ~ l ~ i m m e d i a t e l ~ l o w e r t h e n ~ ~ ~ ~ t ~ ~ l l " .  
-using the bank to Iwer the pitch - deflew pitch attitude: 
and torollle\.ela~~inafrerthen~faUF "(21 level the wings usne  ailcrvir tmi?: 
through the hoiuon. and 

"(3 apply " c t  rudder-that is. t l i v  

l%e "V2 cut" one on the Same side as the Iw si& ' t i  
One nfthe qxvitic coiweins that even- thevoke-tonuintain\\inQ level whlk 
tually led c.-\L to  create the AMP- mllingtllevoke back to nrutiiil ~ ~ i l e r ~ ~ l l .  

i.e.. the iioi.~.;il~atcmei?t departure at "Then you stop the climh. LI- I I I~  !I!<, 
SXA-is germane to orher cases in attitude indicator anil c ~ ~ ~ c s - ~ ~ l ~ ~ c k ~ ~ ! ~ '  



:he IVSI. to gain speed; steer to the But i t  isn’t always the best way to fly. 
proper heading. and then continue *ith We teach pilots a p m p e  way to  fly a 
the regular engine-failuredn-takeoff single-engne ax!ucoupied approach.“ 
profie.” Theinstmctnrtalksaboutpan~. 

One might ask ifthe noiseabatement ing and checldng practices. He then dis- 
departure procedure at Orange Coun- cusses the importance of 
ty isn’t a bad case of the tail wagging using only one autopilot and tnm- 
the dog: Should any airline allow itself ming the mddei; 
tobebulliedintoflyingaprocedurethat mainhning an-areness of airspeed 
reduces the margin of safety so much (no autothrottle). and 
that the airline feels compelled to de- followingthroughon thecontrolsand 
velop special training to reduce the being ready to hand-fly. 
added risk? The instructor demonstrates the 

That issue aside for the moment, at missed-approach technique, discussing 
least it  is to U U s  credit that the air- when to disengage the autopilot and 
line has made the effort to develop the how to fly the procedure 
new pmcedure that will handle an en- “After the China Airlines A300 aai-  
gine failure at SNA, or anywhere else, dent at Nagoya [in A p d  19341,’’ Capt 
and tnin its pilots to fly it. Walters adds, “United found that. on 

the B-757, pitch inputs to the yoke don’t ‘me instructor override the autopilot. The m d  is, 
Don’t try to hand-fly with the autopilot emphasizes engaged.” 

not pulling back 
on the elevator 
k fb re  rolling 
wings-level . ” 
k t n p i l o t  pitf.lls 
l b o  of the maneuvers involve demon- 
stratioas of sitsitions involving the 
autopilot: 

Thefirstisademonsflationofsingle- 
engine minimummntrolspeed(vdr) on 
autopilot The instructm StRSes the 
Mportanceofmaintainingawmncsof 
airspeed and trim with one engine 
failed. At 75CnJ feet, flaps 5, the pilot 
trims the rudder for maneuvering 
speed and reduces t h r u s t t o d l ~ ~ t h e  
airspeedtobleedoETheexvdsesoon 
demonstrates the inability of the ut- 
pilot to counter the adverse yaw with 
high rhrust and low airSpeea The pi- 
lot, says Capt Walten, gdins a better 
understanding of how dif6dt regaik 
ing axspeed without king altitude is 
in this situation 
The other autopilot demonstration is 

a single-engine. automupled ILS a p  
Proachandmissin3ooandl. 

‘We teach our pilots to make am@+ 
engine. hand-flown approach to Cat- 
egory I1 minimums.” Capt Walers ex- 
pbins.”F’AArequiresitonacheduide. 

Other aLcrpit syderm problema 
The B-7571-767 AMP also includes a 
h a n d f u l o f o ~ ~ t h a t d e a l w i t h  
potential problems with aircraft 
SyStMls 

We fail both engines at high alti- 
tude,” Clpt Wal& continues “You 
lose both generators and revert to 
standby instruments. The &in alti- 
mde rises eventually, you get a cabm 
altitude warning; the [supplements 
oxygenlmasksdmp 

r>neel@lIermght~whi&can 
cause a sudden yaw and roll. 

“We teach what a m w a y  stabilizer 
would feel like,” he says, %ow to man- 
age an approach and Iandinghviththat 
p b l e m r  

Another landing problem that pilots 
confront in the AMP is forgetting to 
s t ~ w  the @brake aRer a steep de- 
S c e n t i n t o t h e ~ c p a t k m  

“We’re not supposed to  use the 
speedbrake below LOO0 feet AGL,“ 
Capt Walters explains. “If you land 
with the @brake deployed. youll 
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 
appro=h 

“Our pmcedure for -g the 
descent angle is to conligure the air- 
plane with gear down, flaps 30, and 
speedbrake deployed, and fly a target 

airspeed. Sometimes pilots get dis- 
tracted and forget to  close the speed- 
brake before landing. 

“We show them what the descent 
looks like with the speedbrake still O u t  

to help them recogruze the situation if 

they get into it. 
“Of course,” he says. “we would like 

pilots t o p h i  better so they don’t have 
to use the speedbrake for descent; but 
in the real world. it dws happen from 
time to time.” 

Appcopriafcnw of simulafon 
Acknowledging that even the most 
sophisticated airline flight simulators 
cannot fully duplicate the Cfo- 
and related facton, such as unsecured 
objectsanddirt f l y i n g a u n d t h e d -  
p i t -of ten  assodated with actual up- 

flight simulators have proven to  be 
‘%very effective” as tmining devices for 
the advanced maneuvers padrage. 

Their main a d v a n w d e s  the 
factthatamngmoveinthe&&&m 
won’t have the same consequences as 
it would in the airplane--is that the en- 
gineers and computer p r o g ” a .  
who developed the software forthe ma- 
neuvers maMged to develop very r e  
alistic entries into the upsets. 

“Evolrrtiolury” pilot Qaining 
United represents AMP as an “evolu- 

sets, Capt waiters reports that U U S  

tionary: lather than ”revoll&ionary” 
change in pilot haining. That may be 
hue, but it does not diminish the pro- 
founddifferencethatAextendsbe 
tween old and new ways of approach- 
ing the goal of tnining. 

The new thinking says, it is not 
enough to train pilots to avoid wind 
shear.deepstal4upsets.andotherhz- 
ardous SitltatiDnS They must be pre- 
pared for the times, albeit rare. when 
they 6nd themselves in a comer of the 
tlight e n v e l o w i t e  their best ef- 
fortstoavoidit-andonlytheycantum 
the  world right-sideup agavl 

ALP& mtional pilot ’Itaining Com- 
mittee supports the AMP concept and 
suggeststhat,totakefulladvantageof 
this training concept industry and gov- 
ernment establish a task force similar 
to the w m d b w n a i n i n g  Program to 
examine issues such as the adequacy 
of simulator aercdynamic p e r f o m c e  
packages and industry consensus on 
upset remvery techniques. 4 
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