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A. ACCIDENT: DCA-94-MA-076 
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Airplane: 

B. ADDENDUM 

~. BACKGROUND 

Aliquippa, Pennsylvania 
September 8, 1994 
1904 Eastern Daylight Time 
Boeing 737-300, N513AU 

On November 17, 1994, the Investigator-In-Charge, Thomas 
Haueter, and the Operations Group Chairman, Charles Leonard, 
visited the United Airlines Training Facility, in Denver, 
Colorado, to evaluate a new simulator training program being 
implemented by the airline. 

The program, identified as the Advanced Maneuvers Package, 
was developed over a 2 year period, by United training captains, 
in response to unusual incidents that had occurred in line 
operations, and a belief that aircrews could be trained in the 
simulator to recover from such rare events without significantly 
impacting the length of training. It was felt that airline 
pilots fly within such operationally narrow performance 
parameters that it limits their confidence to respond to events 
that exceed this limited envelope. 

Captain Larry Walters, the Program Manager, briefed the 
Safety Board Investigators for 3 hours on the details of the 
program, including; the background, how it has been implementedr 
the impact on training time, and the aircrew response. This was 
followed by a 2 hour simulator session, during which time the 
maneuvers were performed by the Safety Board Investigators, under 
the supervision of Captain Walters. 

Initially, the training was provided to simulator 
instructors assigned to the B-757/767 fleet. The response of 
this group was so enthusiastic, that it was merged into the 
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training of line pilots in these airplanes. In order to achieve 
standardization, Captain Walters trained each instructor in the 
maneuvers. Since July 1994, every flightcrew training in the 
B-757/767 has received the Advanced Maneuvers Package. Over 180 
pil ots have received this training. The response of these 
flightcrews has been overwhelmingly positive. Based on this, the 
United Airlines Director of Training directed that this program 
be implemented in the entire United fleet, a goal targeted to be 
completed by early 1995 . 

2. Program Highlights 

The Advanced Maneuvers Package currently consists of 
thirteen specific profiles. It was emphasized by Captain Walters 
that the program. is still being developed and. modified. The FAA 
Principal Operations Inspector for United ha$ been consulted 
about this new training, and inspectors from his office have 
flown the maneuvers . It was reported that they also were 
favorably impressed with the value of the maneuvers. 

The objective of the training is to enhance flightcrew 
development in the following areas: 

* Flight skills and knowledge 

* Situational awareness 

* Pilot self-confidence 

* Pilot confidence in the aircraft 

Each of the maneuvers is described in detail in the 
attachments to this addendum. Extracted from the attachments are 
5 of the maneuvers. These are summarized as follows: 

a. SLOW FLIGHT 

This is described as a warm-up maneuver, designed to 
introduce the pilot to maneuvering the airplane at the lower 
airspeed ranges, involving high angle of attack and reduced lift. 
While in a clean configuration, the flightcrew reduces the 
airspeed until the stick shaker activates. The pilot makes note 
of this speed and accelerates to 5 knots (10 knots in 767) above 
the s haker. 

After some straight and level stabilized flight, the pilot 
is asked to perform turns as near 30 degree bank as possible . 
The stick shaker will sound as bank is increased, and the pilot 
varies the bank angle to eliminate the shaker . Reducing bank 
angle will not be sufficient to maintain the airspeed , and the 
pilot notes the need for large throttle movements . During the 
maneuver, the pilot maintains level flight. 
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Some of the problems observed include: 

* Poor instrument scan 

* Inability to maintain airspeed and altitude due 
to poor throttle control 

* Poor bank control resulting in loss of airspeed 
and altitude 

b. FULL STALLS 

The objectives of this maneuver are to develop techniques to 
effect a recovery from such a condition and to enhance the 
pilot ' s confidence in the airplane . 

The maneuver is recommended to be accomplished twice by each 
pilot . The first time to observe the handling characteristics 
during a full stall condition, and the sec ond time to note the 
recovery technique . 

The pilot reduces the throttles to idle while i n a clean 
configuration and stops trimming when reaching the stick shaker 
airspeed . The airspeed is allowed to decrease into the bu ffet 
while maintaining the entry altitude. The instructor points out 
the difference between buffet and stick shaker warning. 

When the yoke is fully back, the VSI will start decreasing, 
and the airplane has completely stalled . The pilot is asked to 
feel the roll authority by applying aileron input in each 
direction . The purpose is for demonstration of airplane 
capability a nd not as a recommended recovery technique. While 
the airplane is still fully stalled, and the yoke fully back, the 
pilot is asked to apply full power. The pilot observes that 
thrust alone will not result in stall recovery. The pilot 
relaxes back pressure and allows the nose of the airplane to drop 
below the horizon. The airplane will pitch up as the airspeed 
increases and leaves the buffet area. The stabilizer is out of 
trim, causing this strong pitch up tendency . 

The pilot recovers to the entry altitude, observing how easy 
it is to initiate the stick shaker unless pitch control is 
smooth. The maneuver is repeated until the pilot can recover 
without reentering a secondary stal l. 
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Some of the problems that are encountered are: 

* The pilot does not hold the airplane in 
a full stall condition. 

* The pilot does not push the nose sufficiently 
below the horizon to recover from the stall. 

* The pilot overcontrols the elevators causing 
secondary stalls and poor recovery from the stall. 

c. ROLLS AND RETURNS 

The purpose of this maneuver is to develop techniques for 
very high bank angle recoveries . It teaches the need for the 
smooth application of flight controls and again develops pilot 
self-confidence. After completion of these maneuvers, the pilot 
should be able to recover from a 135 degree bank angle without 
using violent flight control inputs. 

The simulator should be about 10,000 feet AGL, so that the 
pilot is not overly concerned about the height above the ground 
during the recovery. In a clean configuration, the pilot reduces 
the airspeed to maneuvering speed. First, the pilot rolls 
smoothly into a 60 degree bank using the maximum aileron 
deflection and returns to 0 degree bank. The pilot then smoothly 
applies full rudder and observes the airplane roll 
characteristics, and returns to wings level by reducing the 
rudder. 

Next, the pilot rolls the airplane rapidly into an 
approximately 90 bank by the use of aileron only and returns to 
wings level. The pilot is asked to observe the nose drop during 
the maneuver . Another 90 degree bank is entered using only 
aileron for entry, but this time both aileron and rudder are used 
for the recovery. The pilot observes the improved roll rate when 
rudder is applied, and the decrease in how far the nose drops. 

The pilot is asked to cross check the standby attitude 
indicator during this maneuver, in order to reinforce the 
importance of such a technique in the event of a high bank angle. 

The pilot then initiates rolls to higher bank angles, such · 
as 135 degrees, and performs the same recovery techniques; first 
with aileron only and then with aileron and rudder. The "sky 
pointer" on the attitude indicator is the reference point for 
recovery. The procedure "step and roll" towards the sky pointer 
is emphasized. In addition, the importance of rolling the wings 
near level before pulling the nose towards the horizon is 
discussed. The maneuver requires smooth flight control inputs 
and G load awareness. 
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d. UPSET RECOVERY 

This maneuver most closely resembles the "unusual 
attitude11 recovery that has been part of all pilot training, for 
both civilian and military programs. The purpose of this 
training is: 

* Observe the airplane performance well outside that 
normally experienced in airline operation 

* Develop the techniques for recovery from extremely 
unusual attitudes, nose up or riose down, and or 
high bank angles or 0 bank angles 

Two upsets are demonstrated: (1) an extreme bank angle 
resulting in a nose-down attitude, started in a clean 
configuration; and {2) an extreme nose-up attitude, entered from 
250 knots. The maneuver is performed at both low and high 
altitudes. 

For the extreme nose-up attitude, with low airspeed, 
emphasize the recovery technique of rolling the airplane to a 90 
degree bank and allowing the nose to drop to the horizon. The 
pilot should be cross checking the airspeed and if it is low, the 
application of bottom rudder would assist in starting the nose to 
drop. When the nose lowers to the horizon, the pilot rolls the 
wings level and applies back pressure to level the airplane, only 
after the airspeed increases. 

If the nose is extremely low and the airspeed rapidly 
increasing, the pilot should retard the throttles to idle as the 
wings are leveled. The use of smooth elevator controls should be 
emphasized to preclude a high-speed buffet and secondary stall. 

e. ENGINE FAILURE AFTER V2 

This ma.neuver occurs at a "surprise" point, such as after a 
go-around, or after a normal takeoff, and the aircraft pitch is 
at 20 degrees nose up. The training objective is to develop the 
pilot's ability to fly the airplane when an engine failure occurs 
at low airspeed and altitude and high pitch attitude. The 
maneuver is designed to provide simpl e, easy-to-recall procedures 
for such an event and to avoid incorrect flight control inputs. 

The first action, after engine failure recognition, would be 
to lower the pitch attitude to 12.5 degrees using the ADI. Next 
the pilot levels the wings initially using ailerons only. Rudder 
is applied after observing the yoke displacement, and coordinated 
with aileron. Use of this method should prevent the pilot from 
applying the incorrect rudder. 
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Some of the problems encountered included : 

* Failure to obtain the proper pitch attitude 
(12.5 degrees) 

* Failure to level the wings 

* Failure to apply the correct rudder 

* Overcontrolling flight controls 

3. SUMMARY 

The implementation of this training into the simulator has 
been accomplished at a minimum of additional time . On each 
simulator session, one or two of these maneuvers are introduced 
at the end of the training period. The training captains have 
indicated that the maneuvers are extremely well received by the 
trainees. In addition, these instructors report that this 
training appears to improve student performance in other 
maneuvers, thereby reducing the time required to obtain 
proficiency i n certain training. This unexpected "payback" may 
result in minimizing the amount of additional time needed. 

The program at United will include review of the maneuvers 
during flightcrew recurrent training, both in the classroom and 
in the simulator . These are not considered to be "checking" 
maneuvers, but rather are presented for familiarization and to 
enhance confidence. 

The United Simulator Engineering Department has been 
consulted in the development of the program, and there have been 
no modifications required. The simulators have performed without 
a ny reported problems as of this time. 

' e 
Charles Iii ~ 2 I 3 

F. \!Onard 
Chairman, Operations Group 

Attachments 

1. Draft: Advanced Maneuvers Package 

2. Draft: B-757/767 Instructor Manual 
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ATTACHMENT 1 

DRAFT: 
ADVANCED 

MANEUVERS 
PACKAGE 



.. 

09-21.:.94 

u•IT[D AIRLI•[' 
8-757/76 7 PROGRAM DES I G. 

ADYAJCED MA•EUYERS PACKAGE 
SIHULATOR DEt1011STRATIOII 

OBJECTIVES OF THE AOYAIICEO MANEUVERS PACKAGE 

INTRODUCE ADVAOCED MANEUVERS TO ENHM«:E FLIGHT SAFETY WITH: 

FLIGHT SKillS AND K)()WlfDGE 
SITUATiONAl AWARENESS 
PILOT SELF -CONFIDE~£ 
PILOT CONFIDENCE IN THE AIRCRAfT 

IMPROVE BASIC FLIGHT /NAVIGATION SKILLS BY: 

FIRMLY ESTABLISH!~ BASIC SKILLS BEFORE t-m'IN:; ON TO OTHER SUBJECTS 
THE USE Of BASIC INSTRUMENTS AND RADIO NAY BEFORE FM: AND AUTOFLIGHT 

FEATURES Of THE TRAINING PROGRAM DESIG. 

ADYAHCED PKASED EYALUATION COtCEPT 

SYSTEMS KNOWlfiXJE EVAlUATION 
fliGHT / NAVIGATION SKillS EVALUATION 
CORE fliGtfT MANEUYERS EYALUATIOH 
liNE OPERATIONAL ff'ALUATION ( LOE) 

IMPROVED LEARNING PROCESS 

fOCUSED LEARNIP«J APPROACH 
BUI LDI ~-BLOCK PHILOSOPHY 
IMPROVED GROUND SCtml DESIGN 
ENHANCED FLIGHT /NAVIGATION SKILLS TRAINING AND ASSESSMENT 
CONCENTRATED CORE fLIGHT MMIEUYERS TRAINING 
MORE LOFT PERIODS WITH HEAVY CRM EMPHASIS 

PAGE 1 
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09-21-94 

UIITfD AIRLIIf!J 
B-757/767 PROGRAH DESIG. 

ADVAICED HA.EliYERS PAClAGE 
SIHUL\TOR DEHOIISTRATJO• 

FULL STALL ( 15000 fHT, CLEAN, tlllD fULl ELEVATOR,!{) TRIM BELOW STICK S~KER) 
DEI'"ll AILERON AUTiiJRITY 
ADD fULL POWER, DEt1J Ill RECOVERY WITH POWER ONLY 
PUSH OOSE DOWN TO GET OYER STICK SHAKER, A VOl D PITCH UP 
CLIMB BACK TO AlTITUDE AT 15 DEGREES NOSE UP 

ROlLS AND RETURNS (AT MANEUVERING SPEED, RETURN TO 15000 FEET EACH TIME) 
DISCUSS IMPORTA~f Of St1JOTH AND LARGE CONTROL INPUTS 
DISCUSS G-LOAD AWARENESS 
PERf ORM ROLLS TO 90, 120, AHD 135 DEGREE BANKS MW RETURNS 
t«JTICE PmE FALL-THROL(;H 
DISCUSS IMPORTANCE Of RUDDER WHEN ROlliNG BACK TO UPRIGHT 
STRESS NOT PULliNG BACK OM ElEVATOR BEFORE WINGS LE"VEL UPRIGHT 
DISCUSS RELATIVE VALUE Of tCSE ATTITUDE YS THRUST OR DRAG fOR RECOVERY 

UPSET Rl~ufERY (ClEAN, 250K} 
HIGH- BANK UPSfT 

PILOTS LOOK AWAY AND INSTROCTOR ROLLS TO 135, PILOT RECOVERS 
HIGH-PITCH UPSET 

DISCUSS USEFULNESS OF BANK TO CONTROL PITCH 
PULL HOSE UP TO 40 DEGREES 
DEt'll ROLL INTO HIGH BANK TO ASSIST IN RECOVERY 

PAGE 2 

REDUCED TRit1 APPROACH (SIT TRIM TO 3.0, TURN Off TRIM SWITCHES, PUSH. FLAP OVERRIDE) 
IP TO 9 MilE FINAl, SIT GEAR OOWN AND fLAPS 20 TO SIMULATE HVORAULIC FAILURE. 
R£00CEO TRIM VISUALILS APPRON:H AHD LAHDIP«) (SPEED flAPS 20 REf+ 1 OK) 
TEACH TECHNIQUE AS NECESSARY SOCH AS HAVI~ PNF ASSIST WITH ELEVATOR USI~ COLUMN 

•:. ,. 



09-21-94 

UIITED AI RUlES 
8-757176 7 PROGRAH DESIGN 

ADYAICED t1AIEUYER5 PACKAGE 
SIMULATOR DEHOISTRATIOI 

RELIGHT E~INE (RUDDER TRIM TO ZERO) 
ACCELERATE TO 300K 
SLEW AlTITUDE TO Fl 410 ( 1 0000 FT AT A Tl ME) 
SLEW AIRSPEED TO MACH 0.80 

HIGH SPEED DEHO 
SLEW SPEED ABOVE Yt-'(1 TO DEMO HIGH- SPEED BUFFET (NOTE FE Ell P«J) 
DEt1) PITCHUP WITH GEAR AND SPEED BRAKE EXTENSION (HAND FlY) 

PAGE 4 

DISCUSS SLOW TURN RATE fOR TRAffiC AVOIDANCE (BETTER TO fOLLOW TCAS COMMANDS) 
DISCUSS THUNDERSTORM AVOIDAr-¥:E AT HIGH SPEED (SLOW TURN RATE, PLAN AHEAD) 

HIGH Al TITUDE UPSET RfCDYERY (fl410,0NA/P,I"W:H0.80) 
DISCUSS IMPORTA~E OF GENTLENESS AHO SMOOTHNESS AT HIGH SPEED 
INSTROCTOR INPUT ROLL TO 90 DEGREE BAHK, PILOT RECOVERS 
DISCUSS I MPORTAf«:E Of DISEHGAGI ~AUTOPILOT BEFORE CONTROL II NPUTS AND 

0At{JER Of OVERPOWERING AUTOPILOT (AlP TRIMS AGAINST YOU) 
OOLD NOSE-OOWN PITCH WHILE AlP E~ED TO ALLOW AlP TO TRIM AGAINST PRESSURE 

StmTHLY RELEASE PRESSURE TO ALLOW AIRCRAFT TO PITCH UP, THEN RECOVER 

HIGH-AlTITUDE ElGIN£ fAILURE OR SHliTDOWN 
DISCUSS AND USE BASIC PARTS Of PROPOSED PROCEDURE 
INITIATE A DISTRESS MESSAGE (AS If ON DOMESTIC AIRWAYS) 

SPEAK SlOWlY SO T~T MESSAGE CAN B£ COMPREHENDED AND COP I ED 
MAYDAY, I DENT, POSITWN, AlTITUDE, NATURE Of DISTRESS, REQUEST VECTORS 

' 
FORCOTIEI SPEED BRAKE DEMOIISTRATION (IP 3-MILE FINAL, f /DON) 

DISCUSS 1-«lW £.AS( IT IS TO FORGET THAT SPEED BRA)::£ IS DEPlOYED 
POINT OUT ClUES T~T SPEED BRAKE IS DEPlOYED 

OOT£ HIGH t()S£ ATTITUDE OH FINAL (TAIL SKID AT JUST OVER 11 DEGREES) 
t«JTE .EYEBROWS· ON ADI ARE HEAR PITCH BAR 
..:JTE OOW AIRCRAFT fEELS BEFORE CROSSit{; THRESI-JJlO 

RETRACT SPEED BRAKE AND NOTE PITCH-OYfR 
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UIIITED AI.RLIRES 

OBJECTIYE!J 

- A varm-up maneuver to develop or refresh a 
9QOd instrument scsn. 
- To 1 ntrodoce the pnot to msneuver1 ng the 
airpleoe 'with reduced thrust or lift capsclty. 
- To develop confidence tn the a1rcrefl bi.J 
demonstrating its ~psbilities. 

STANDARDS 

- T hh Is a tra1 nl ng maneuver. 
- The pilot should be able to rnsi ntei n the 
e1n1peed 'w'ith 5 knots and the altitOOe 'Within 
100 feet. 

PREPARATION 

TECHIIQUES 

- In e clean configuration, have the pilot redoce 
the airspeed until tbe ~tick sha~er, note the 
a1 rs pe:ed and accelerate to 5 k:nots ( 1 0 knob for 
76 7) above the stan 'w"8rni09 speed. 
- At that speed, ~k the pilot to matntetn 
hea<ti ng, altitude and airspeed. 
- large throttle movements w111 be ~ry to 
rnsi ntei n the airspeed. 
- After some straight and level pr8Ctt~. ~k the 
pilot to rns~e turr\3 ~ing~ near 30-degree 
b8nl:: ~ p<mfble. The st1ck shaker 'will 
~ioMll ~sound during this effort. 
- When the stick: sllsker sourm 'w'htle the 
ai rplene is on speed, have the pilot control the 
stic~ shal:er onset by ~rying the ben~ angle. 
- Ooce the airspeed or altitude c;,eb belw the 
terQet, it 'w'ill be nece:3Mrq to redoc:e the b8nl: 
angle to rerover . 

BRIEFING NOTES 

- fl!Jlog 'w'ith a hesv!J load of ice on the bottom of 
the 'w'i ~ arxl f~.mlsge is an example of the need 
fort hi~ 3kill. 
- D1lsc~m the ~m of bank to control the 
performence of an ai rcrafl 'with 1i mited lift. 

PROBLEMS 

- Poor ~n. 
- I n:ebility to mei ntai n airspeed and altitude doe 
to poor throttle control. 
- Poor bank control re:sulti ll9 in ronti nuous 1~ 
of sin peed and altHOOe. 

LSW B-757/767111STRUCTOR MANUAL AUG 30/94 
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URITED AIRLIIIES 

411 1? FULL STALLS 

OBJECTIVES 

- To develop a technique for rerover'l from a 
full ~tall. 
- To develop confidence in the aircraft b~ 
deroo~trat1 ng tb ca~bnttles. 

STANDARDS 

- This is a training m&neuver not to be checl:ed. 
- The pilot ~hould be able to rerover from the 
stan vi thin t 500 f~t ....-itholrl enierioq a 
~ndary ~tall. 

PREPARATION 

TECHIIQUES 

- Plan to do thi~ maneuver twice for e3Ch pilot, 
once to ob:3trve the ai reran handll ~ 
cMracteristie3, and ooet to practice 1he 
recoy,ery technique. 
- Begin the rMneuver at leest 1 0000 feet AGL. 
- In a clean configuration, have the pflot close 
tt-.e tl\rottles to reduce the airspeed vith no 
tr1 mmi og belw the stick sha~er at r~peed. 
- Continue speed reduction into the buffet 'While 
hohting the entry eltit~. Potnt out 1he 
differe~ bet\rleen the bUffet and the $tiCk 
sMKer ...-arni~. 
- When the ~ke 1m r~hed full back and the 
eircreft tm completely stalle{J as 1ndfcated by 
tt-.e YSI, hsve the pilot feel the roll surthorHy of 
the ailerons. This not a part of the ~~ted 
recovery maneuver but rather a demonstration 
of the capability of the aircraft. 
- While holding full back on the !JOke and still in 
the stall, have the pilot eppl y fuH thrust to 
demoAStrste the i nebilitiJ of the aircraft to 
recover 'with thr~t only. 
- H8ve the pilot push forw-srd on the 'l)k.e to put 
the J"'I3e belw the horizon to break the stall . . 
NQte the tendenctJ of the aircraft to pitch up~ it 
flies out of the buffet due to the ~tebtltzer trtm 
position. 
- n lj the aircraft beck to the recovery att1t00e 
of 15 ~rees ANU wrt:ing in and out of the 
buffet in the pr~. 
- Climb or sle....beck to a higher altitude and 
repeat the m8neuver es ~r~ unt11 pnot Is 
able to recover 'Without entering the secondary 
stall . 

LSW B-757/767111STROCTOR tiAMUAl AUG 30/94 . I L I 
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UKITED AIR.LIJIIES 

BRIEFIIC IIJTES 

- The 8-757/76 7 aircraft stalls 1n a very 
stralght-forvsrd manller 'w1th no unusU81 ntght 
chsracteristi~. 
- Un11 ke f1'18ny other tran:lport al reran, thb 
aircraft 1m aileron authoritiJ 'w'hile in the full 
stall. 
- It is useful to kOO'w' that there is adeqU8te 
Y'Srntng before entering the stall and that the 
stick shsl:er usually precede3 the buffet at slw 
s~ end the reverse 1s true at h1gh $peed3. 
- If the aircraft is fl<rWn i Mdvertentl y into a 
full stall, it 1s quite likely thst the stabilizer 
viH hew been trimmed to a significantly~
up po:31tion. 
- The re<mery from a full stall 'w'ith the 
stabiliz-er trimmed to a very slO'w' speed is quite 
different from the conventional recovery from 
the approach to stall that ..-e demonstnste on the 
rati og ride and proficiency evsl uation. 
- The recovery from a full stalla3 derro0$trated 
here 'Wi 11 require a significsntl y nose-OO'w'n 
attitude to retJSl nan yi ng angle of attacl:. for the 
pilot tM" 'Will be a verq counter-intuitive action 
'w'hen ne8r the ground, especially si net the pilot 
vill have been trained ~o not push forverd on the 
IJOl:e dur1 nq the recovery from the convent1oM1 
approach to stall. 
- During the recovery 'w1th the stabilizer trim 
in a nose- up po:sition and 'With the eppl ication of 
full thrust, the a1 rcraft 'w111 tend to pitch up 
c:ausi ng s secondary stall to occur. The pilot 
soould anttcf p:8te th8t 8 oo be prep:8red to counter 
the pitch- up smooth! y. 
- An tr.fSre/lle$:3 of the G for~ ca03ed by violent 
control inputs is essential in avoiding damsqe to 
the sf reran end f njury to pamnqerseoo erN. 
further, the aircraft responds most efficient1 y 
to smooth, measured control inputs. 
- The 15-degree nose- up attitude is e fsmilier 
po!ition used for other maneuvers and can be 
U3ed here as a target recovery attitude. 

PROBLEtiS 

- The pilot msq not be 'Willing to oold the 
aircraft 1n e full stan. 
- The pilot msy not push the nose of the aircraft 
slifftcientl y beiO'w' the horizon sod not recover 
from the stall. 
- The p11ot mav not evotd the ~ooerv stan by 
anticipating the pitch-up resulting from the 
stabiliztr trim position. · 
- The pilot may use violent and random elM~tor 
1 nputs caus1ng seconda.ry stan buffets and 
i r.efficient recoverq from the stalL 
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VJIITIID AIRLI111iS 

OIJ[CTIYES 

- To develope technlque for recwer1ng from 
very higlh ben~ aogl~ es a prelude to upset 
r~r~ practice. 
- To familiarize the pilot 'with high banK aogl~, 

devtlopf og ~J f -confidence. 
- To develop an a'w'8re~ of G forces and the 
need for the smooth epplfcstton of Ofght controb. 

STAIIDARDS 

- Thi! b a trai ni oq maneuver not to be checked. 
- The ptlot should be able to recover from the 
135-de9r~ bank ~mootllly 'Without H)e use of 
v1olent inputs to the flight controls. 

PREPARATION 

- Thh maneuver should precede the RECOVERY 
fROM AN UPSET maneuver. 

;• 

- Begin the maneuver at about 1 0000 feet AGL 
30 that the pilot i' not over-~ncerned 'with the 
l~ of altitude i nitia11y. 
- In a cle3n configuration, have the pllot cl~ 
the throttle3 to redoc:e the a1 rspeed to 
me oe IJ'r'e ri ng speed. 

\ - To introdoc:e the ptJot to full aneron 
\ 8uthority, have the pilot smoothly roll the 

'-. ai rcreft to a 60-degree banK and return U3i nq 
full thrw of the aileron only. 
- To 1 ntrod~ the pilot to rudder atrthortty, 
have the pilot s rnoothl y ap'pl y full rudder to roll 
the al rcrsft a nominal amount and return to 
W'i nqs: level !J3i nq rudder only. 
- Have the pilot rapidly roll ( not ~rny 
..,;th full thrw) the aircraft to 90-deqree ban~ 
and return to..,.; OQ31eve1 U3l ng aileron only. 
Observe the amount that the nose drop$. 
- Ac}sln roll to 800 return from a 90-()eQree 
bank usi nq 8ileron only to roll in and aileron 
'With rOOder to roll out. O~rve the Improved 
roll r·ate and the reduced amount that the nose 
drop3. 
- Do rolls and returm to higher bank angles 
U31ng a1leron to roll1n aoo ~ rtnjer Y1th 
aileron 'When rolling out. 

r -Observe the ~ition of the b8nt index or "sk9 
pointer· during the recovery to level flight 
Pol nt otrt th8t duri ng the recovery the pilot Is 

'. -~"steppi og and rolling" ~rd the sky pointer . 
.........,, - Di~tm the need to~he 'w1n~P tn aa JJ~ 

LSW 

C.o~\ 11-', t(, f.blq u;Jc upright end level positionbeforepullingtherme 

( 
up tward the oorizon. 

W S'i 4~::> '0:f-r - Have the pilot recover the aircraft to an 
~l\ \ \\.' \J(" attitude of 'w1 rxp level and IS degrees ANU. 

- Emphe$ize the i mportaoce of 'mooth~ W'ith 
I \..j t . t<...'~ J\1D '2_. 

~,.. "' 1.:_ the flight controls and G load S'w1reoe:ss. 
- Have the pilot concentrate on recwering the 
attitude rather then using other devi~ such as 
speed brakes or Iandi og qe:sr. ,· 
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UlfiTED AlRLIIIHS 

OBJECTJYES 

- To gain experience in reqimes of flight outside 
tOO:se oormell y experienced In at rl 1 ne 
opentio03. 
- l"'tlre 'pecifi~lly, to ~lop techniq'~ for 
returning the ai rcraft to level flight once in en 
extreme high- bent:, rme- up or ~-OO....n 

attitOOe. 

STANDARDS 

- Thh Is a tra1n1~ manewer oot 8 chectlog 
maneuver. 
- The pHot in trainfnq must demo03tn11te an 
abilittJ t'o recover from 8 ~i mulator-ioouced or 
fll3tructor-loooced upset in a manner that 'Would 
not d8fn89e the aircraft or injure the ~~rs 
or ere..... 

PREPARATIO• 

- The ROLLS AHD RETURNS maneuver s~uld 
h8ve been prectietd prior to exposing the pllot
i n-trei ni ng to thh maneuver. 
- Until the simulator ~ft..-are tm been created 
that 'Will allw the iMtructor to induce the u~t 
from the panel, the Instructor 'w111 M¥e to 11 y 
the attit..Je to the ~ired position usiJYJ the 
111ght controls. 

TECHIIQUES 

- To begin, practice should include an u~t at 
lw $peed and an ettftude hfgh enough that a crash 
does not octur. 
- Phtn to indoce tw kirm of upseb; ( 1) en 
extreme benk angle 'Which usually r~ults in a 
very rme-do'w'n attHt*~ 1oooced at clean 
maneuvering speed, and ( 2} an extreme rme- up 
position. entered from appro:d mstel!J 250 knots. 
- Also plan to induce an up3et at lw altitude and 
at h1gh elt1tude. 
- for t he techniques in rec<mring from a high 
bank engle, see the ROllS AND RETURHS 
melieuver. 
- for recover11 from extreme rme-op att1ttxle3, 
~peciell y at lw airspeed, deroonstrate the 
tethoique of ro111ng the elrcran to a 90 deqree 
ban~ to allw the~ to return to the horizon. 
If the speed Is very 'lw, some bottom rudder C3n 
be helpful in getting the ~ to start ~n. 
- M the nos:e JmSes the hori~n, h8ve the pilot 
roll the 'w'i ll9S level sod pull the !'lOSe up onl tJ 
after sufficient speed 1m betn recovered. 
- At some point during high altitude trei ni ng, it 
soout d be !kmonstrated that ora the 8i reran 1m 
gotten to ver1J stw speed, it is i mpo33ible to 
reQei n cruise airspeed -.1toout 1~1nQ e1titt*. 
- A high altitude upset should be precticed at 
cruise a1 r$peed empha31z1 ng 'roooth ~ aoo G
lood a'W8re~ usiOIJ only aileron to control roll 
81'ld elevator to control pitch. The pilot 'oould be 
tauqht to pull throttles to idle to ~n1rol ex~ 
speed. C8ut1on should be exercised In the use of 
speed braKes or leOOi ng ~r at very high speeds 
due to pitch-up eoo pcml ble ex~lve G for~. 
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BRiffiJIG JIOTE!S 

- lnedvertent upsets h8ve occurred 1n the e1r11ne 
ind~tr~ Yith catastrophic results. 
- Techniques for recovery soould be s1 mple I 
effective and esslj to remember. 
- The ADI 13 the primary ~ntrol Instrument for 
recoveriJ from an upset. Due to V8ry1ng 
visi bilUIJ ~oo1t1ons I one ~n not deperxl on 
hsving adequate outside visual references. 

HIGH BANK A~l£ UPSET 

- The oose dro~ durinrJ high bank engles in 
transport ai rcreft. e:spetlslly at lwer 31 rspeea,. 
- At lw speed,1erge1 smooth, non-violent 
control Inputs ere ~ntisll n obtaining the rest 
performance from the aircraft 'w'hen close to the 
ground. Smoothne~ Yith the flight controls v1th 
an 8'w'8reoe:s-s ofG for~ 'Will mist in svoidinq 
the ~lersted stall end dsrnst;Je to the sircreft 83 
'w'ell ss injury to ~ngen eoo cre"w". 
- The coordinated use of r~r "w'hen rollinq out 
of s high bank greatly red~ the amount of nose 
drop and improve" the ro11 rete. e3pecie11 y at 
lw speed. 
- ~n extreme nose-do'w'n attltOOe grestly 
reduces the amount of time available for 
recovery. Quickly rolliftq..the ~ft t~rd 
the ·sky pointer· on the ADijo ' 'w'i nqs level 
and then pullJ nq the OO$t up C8refull y svo1d1 09 
ex~ive G for~ is an efficient technique for 
recovery. 

HIGH-SPHD RECOVERY 

- Gtntlt~ "r''th the night cvntrols, e3pects11 y 
the elevetor, is impersti~ at hign speeds to 
evutd stroctural damsge eoo injury to ~ngers 
aoo C8bi n ere.... 1 some of 'w'hom areal /OO$l slYSIJS 
unbelted. 
- At highs~, the use of ailerons alone ere ell 
that ts requt red 1 n nmt ~to 3rooothl v 11 y the 
aircraft bed to en upright position from a high
bsnk or Inverted attitude. 
- E.x~ive G forres ere far more dsmaqing to 
the 81 rcraft than ex~l~ ~Jirspeed . If the 
aircraft resche3 an extreme ~me-do'w'n attitude, 
careful and smooth application of elevat~r alone 
is recommended for the r~very. !tis 
important to remember ttlet at very high speed3. 

the 81rcn1t "1'111 pitch up v1th the deployment of 
the •PHd brakM ancl vill do eo ...,.n mor• vith 
the 10'w'er1 ng of the lendt~ qesr. Therefore, use 
~re tn avoiding exte$$ive G forces in recovery. 

EXTREME tm£-UP ATIITUDE 

- Unle:$S the extreme rme- up attitude is 
et>rrected qlrickl y, flight cx>ntrol effective~ 
'Will be lost due to lw airspeed. 
- Rolling the aircraft into a high bank angle ~·•-.:-r ·r ~ t"..,..c"tG 
appreeehiftg 90 degrees 'Will facilitate lwering 
the~ of the a1rcreft end redoce neqet1ve G 
for~ "While bri ngi r.g the OO$e dovn. This 
technique 1s e3peclelly effective .,.hen the rose-
up attitude is caused biJ en improper stabilizer 
trim position. . . 
.- \.''-.... u-,.u) ~'"'..::."~·1.-l=L 1 r 5u-rr~ -r oO.WP-S 
US£ Of THE AUTOPILOT 

- The autopilot h IAC8pable at 31W 3peed of 
ooldi 1YJ the correct attittde aqeinst an adverse 
ya-w co001t1on ca~ b~ an e~i oe failure 
r~ultl[YJ in an upset. It is imperative ttlet the 
pilot 11 yi ng keep the aircraft in tr1 m 'w'hile 
fl yi 09 'w'i th a si ogle enqi oe. 
- Aircraft have been kno.....n to reach extreme 
bank a(YJles in cruise doe to an unnoticed 
autopilot failure. 
- Holding elevator control for~ ag:einst an 
erM}89ed autopilot in attempt to help or over pa-Yer 
it ~n ~~an upset . Holding elevator 8C}8inst 
the eutopflot ca~ the autopilot to trim the 
~tabilizer 8q8inst the elevator input. Recovering 
from en upset caused by an tnapprop,r1ate 
stabillzer trim position C3n be difficult to 
lll808Qe smoothly. 
- If the aircraft beoomes u~t "While the 
autopilot 1s e~~ 1t I$ highly recommended 
that the pilot disengage the autopilot before 
execut1ng the r~ry. Disenqaq1~ the 
autopilot "While ooldi ng control forces rna~ cause 
a sudden change 1 n a1 rcraft attitUde re3ult1 ng 1 n 
dsmsqe or injury. 

PROBLEMS 

- Violent ~ntrol inputs. 
- Urrw11ling~ to ts5e larqe control 1nputs. 
- Di sorientstion. 
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't1KITED AIRLIRES 

•11 filii IE fAILURE AnER YZ 

OBJECT I YES 

- To develop the pnot·~ ~b111ty to fly the 
airplane sefely ¥hen an e~ne failure occurs 
'tr'hlle the aircraft bat lO'w' $peed, at a high pitch 
attitude and ne3r the ground such ~ 1 mmedlately 
after takeoff or durinq a qo-around. 
- This msneuver is specifically designed to be 
sf mple end e3SIJ to remember preper1 ng the pilot 
for the surpri~ encounter of the enqi ~ failure 
f n a ch811eng1 ng reqi me of flight. 
- The design of this manewer counters the t'w'O 
most dangerous occurrence3 th8t C3n result from 
a surpri~ el'lqi ne failure 'w'hile the ai rcrsft is in 
a very lw-energy stete; ( 1) the l<m of airspeed 
and subsequent less of flight control authority, 
and ( 2) the applicst1on of the I ~rrect r OOder 
for the ~ymmetric thrU3t condition. 

STANDARDS 

- Thlsls a training, oot schet~ng, maneuver. 
- The pilot soould be able to put the aircraft in a 
pitch attitude that keeps the sirs~ from 
falling belw Vt-1: for the asymmetric thrust 
condltlon 'w'ith 'w1 ~level 'w1thout ~ndi ng 
bad into the ground. 
- The pilot should be able to unerrl ngl y apply 
the correct rudder to bring the aircraft into 
coordf nsted flight. Heading b oot an Immediate 
primary co~rn in this maneuver. 

PREPARATION 

- Beqi n this maneuver 'with visual conditions 
selected. As the pilot 98i RS experience and 
confidence, fntroduct instrument conditions. 
- By using IP to return to takeoff position and 
repeat1 ng the l'll8neuver, maxi mum training 
benefits C80 be ·obtained. (Remember to put the 
qesr do'w'n t n the B- 76 7 sim before the I P .) 

,'. . 

T£CHIIQU£S 

- Te«h the pllob to s!)e8k up immediately 'tr'hen 
en enqi ne fell ure is recognized. 
- Be 'ure the p11ot doe$ oot hesitate In fliJi ng the 
aircraft to the target pitch attitude using the ADI 
83 the pri rmrq 1 nstrument oot the f /D. 
- During the fi r't try 'w1th this technique, have 
the pnot put and oold the 'w1nqs In a level attttude 
using only the ailerons. Observe that this may 
requ1 rea large Input but b pcmf ble ff the 
airspeed is not alloved to deC8y to Vt-1:. 0Merve 
that the yoke 1 ndiC8t~ 'tr'hlch rOOder soould be 
applied. 
- Make ~ure thst the cnrrect r~DJer fs applied 
in a smooth, measured motion rather then a 
random, W'8lking manner. Point out that the 
appliC8tion of the cnrrect rudder is a natural, 
coordinated control input. Emphasize the 
importance of not using any artificial mesns of 
deter mt nl ng the correct rOOder soch ~ looking at 
the enqi ne instruments. 
- Have the pllot use the YSiss the pnmary 
refer·era during the level-off but C81l for 
ALTITUDE tfJLD so that the f /D doe3 not mislead. 
- Vary the place ¥here enqine failure occurs. 
for example, at the first thrust redoctfon or just 
ss the attitude r~hes the maximum pitch 
attitOOe. 
- Vary the place "w'here engine failure occurs. 
For example, at the first thrust reduction or just 
as the attitude reaches the maximum pitch 
attftOOe. 
- Consider qiving one of the3e maneuvers during 
the v 1 pr~~ttfce ~tom or during a go around. 

,' 
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UJIIT!D AlllLIIIES 

BRI Efl E IIJTES 

- Ad:OO'w'ledQe the fact that there are msny 
techniques thet .cen be employed to ~fely fly the 
e1 reran under the 'ubj ect conditions. tio'w'ever, 
the follO'w'ing techniques are considered to be S3fe 
aoo efficient. 
- Disctm the fact that this training is ~i9ned 
to pref)3re the pilot for the 3Urpri~ event that 
li kel1J 'Will octur ah time 'w'hen tl'te pilot is least 
ready for lt. The tethniq~ sugge3ted here are 
i ntentiooall \1 kept simple for that re8SQn. 
- Explet n that the follO'w"' ng techntq~ ~n be 
used for the enqi ne failure duri og a go-around as 
vell as 1m~1ately after takeoff or at any other 
lw-eoor91J regime of flight. 
- Rem1 nd the p11ot that most of the engi lle-
fail ure training 'w'e heve experienced ll:83 
occurred at Y r on the runvsy. Althot.9h many of 
the principl~ used in that training still apply, 
the3e te:chniQ!Je3 differ from toot training. 
- Explei n the danger of failing to put the pitch 
attitOOe. in a positton thst 'w'lll conserve the 
airspeed 'without descending back into the ground. 
Give the pilot a target pitch attitUde (~rnevhere 
neu 12.5 de9r~, depending on .-eight). 
- Explei n the benefits of putting the 'w'i ~ in a 
level attitude ~ing only eileron; (I) to provide 
max1mum lfft, and (2) to 100fetste, througtl the 
voke ~ition, 'tr'hich rudder requires 
appHcat1on. 

- After the correct r1udder has been applied, 
the ptlot 'hould level the at rcraft at or above 
500 feet AGL or the appropriate altitude for the 
condit1oM. Stru the e~lle has failed after 
muchioortia tm been~tablished, the aircraft 
v111 rr.ost 11 kely have Httle dtfficulty reacht ng 
500 feet AGL aoo may have al resdy exceeded that 
altHOOe:. The roost accurate flight instrument for 
the le-.-el-off is the VSI rather than the F /D. 
Ho'wever, the pflot soould call for Al TITUDf 
tlllD so tllat the f /0 does not mhlesd. 
- After the level-off tm been accomplished, the 
ai rcraf\ should be ~fel y flwn to the appropriate 
heeding. 
- The remainder of the meoouver soould be 
msM<}ed in the ~me 'w'SIJ ~the tr8ditioMl 
EP«;INE fAILU RE AT V l maoouver. 

- RtviN the s~ted pr1orttv of actions ~ 
'With this technique: 

( 1 ) NlSE TO ABOUT 12.5 DEGREES. 
(2) WIP«;S UYH WlTHAil.ERON. 
( 3) CORRECT RUDDER (SEE YO~E). 
(4) LEYEL Off (YSI) . 
( 5) TURN TO APPROPRIATE HEAD I~
( 6) ACCELERATE AND CLEAN UP. 

PROBLEHS 

- Failure to recognize the engine failure. 
- failure to fly tbe pitch to the target att1tude. 
- failure to hold the 'wi09' level. 
- failure to a:sctrtai nand apply tbe correct 
rudder. 
- Rough or rallOOm control inputs. 
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OIIITJID AIRLIKES 

•11 AUTOPILOT OVERRIDE 
DEHOIISTRATIO. 

OBJECTIVES 

- To demonstrate the iMdviS;8bi1Hy of 
attempUnq to hand-ny the airplane 'w'h11e the 
autopilot is e~. 
- To demo~trate ho'w' the alrtopllot vm tr1m the 
stabilizer 'While elev1tor pres:sure 1s held. 
- To anw the aircraft to ~me upset vith en 
extreme nose- up attHIK!e at h1gh altitude leading 
to a recovery rMneuver. 

STAMDARDS 

- The pilot should be able to recover from the 
upset without violent or un~ry control 
inputs or causing the aircraft to be over stres-3ed 
by too- rapid eleV8tor 1nputs or ~odary stalls. 

PREPARATIOM 

- Should be given only after training \r'ith 
UPSET RECOVERIES has been given. 

TECHIIQUES 

- ~mmeoo the altitude be above fl330. 
- W1th the autop11ot eOQ89ed,1n a1t1tooe oold, 
autothrottle efl(}89ed, p~h forw-ard o1n the ~p\:e to 
hold the pttch to 1 o degrees belO'w' the hor1zon. 
_ Obserw that the eutopllot eventually trims 
SQaimt the pr~ure held. 
_ Once stabilizer trim tm re3Ched 
epproxlmately 8 untb (5 un1hfor 767), 
smoothl1,1 release the rontrol pressures and allw 
the a utopflot to pftch the a1 rcreflno!le up. 
- O~rve thet the autopilot ususll y ronti nue:s to 
trl m tr.e stabf1fzer further. 
- Ooct the !'lOSe of the aircraft tm reached 
a p proxl mstel ~ 30 degrees up or more, have the 
pilot roll the aircraft to 90 det;Jrm ben~ to allw 
the oose to fall belw the oor1zon before roll I I)J 
the vi~ level. 
- Be sure that the ptlot recovers the afrcreft 
attitOO! 'tfithout violent control inputs or over
strmi ng the aircraft. 

BRIEFIIIG NOTES 

- Di~tm ho'w' the autopilot vill re8Ct to control 
inputs by the pilot 'w'htle 1t b ei'IC}eged. 
- Emptm1ze the benefits of disenc}89ing the 
eutopnot before ptlot Inputs are made. 
- Di:SC~m the proper technique for recoveri nq 
from en extreme pltch-up. (see UPSET 
RECOVERIES rMnewer techniques) 
- Emptmlze the I mportence of gentle but 
deli berate eleV8tor inputs at high speed in 
Miding ex~ive G for~. 
- Recommeoo also 8g8inst using rudder with 
autopilot eng89ed as 'w'hen operating 'withe single 
engi oo because of the pcmi bility of csusi I)J en 
upset. 
- If for eny reason flight rontrol inputs ere 
r~uf red, disenQSQe the autopilot 

PROBLEMS 

- Random, violent or excessive control inputs, 
~pecislly 'w'ith the elevator~ . 
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UIIITED AIRLIIIES 

•11 HIGH-SPEED DEtiJIISTRATIOI 

OBJECT I YES 

- To demo~trate the pHch-up rooment cause by 
the exteMion of the landing ~r or speed brs~e 
at high speed. 
- To develop an aw'8reness of the slw turn r11te 
of anal rplane operat1og at high speed. 

STAICDARDS 

- This is a training msneuver. 

PR[PARATION 

TECHIIQU£5 

- Recommend that the a1rspeed be rar Yt1) 
during this demo~tration . 
- Qu1ck1 y extend the speed brake at YtlJ 'w'hlle 
the aircraft is being hand flwn and observe the 
pitch- up. 
- Extend the landi 1'19 ~r 'w'hile at VtlJ 'w'hite the 
aircraft is bei og haoo 11wn and ob$erve the 
pitch-up. 
- Turn the aircraft using a 30-degree bank and 
observe the slO'w' turn rate. 

BRIEF 1.-; WTES 

- Disc~.m the pHch-up resulting from the 
deployment of either the speed brake or landing 
~ret high speed and the danger or over-
st res:si 1'19 the aircraft 'When using tt.ese devices 
during an upset recovery. 
- Disctm the rate of turn ofaircraft at high 
speed. 
- Disctm the importance offollO'w'i ng TCAS 
climb or descend commsnd3 rather than 
attempti 1'19 to turn the aircraft to avoid aoother 
airpl8oe. 
- Disclm tile importance of planni 1'19 a large 
turn radius 'w'hen 08V1gati~ through 
thundentorms or terrain at high speed. 

PROBLEMS 
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UliiTRD AliLIKES 

'?? YMC DEI1011STRATIOI 
01 AUTOPILOT 

OBJECTIVES 

- To str~ the import~nce of ~eeping the 
aircraft trimmed 'w'hile in a single-engine 
coooltion. 
- To str~ the importance of l:eeping adequete 
speed 'w'hile in a si~le-enqine condltion. 
- To tetteh the recognft1on of and the recovery 
from the upset resulting from allwing the 
aircraft speed to fall belo-w' the autopilot's 
sirw;Jle-ei'ICjine minimum control speed (Yti:) 
'w'h11e the autopilot is efl98(Jed. 
- To demonstrate the difficulty involved in 
recover I rw;J ~trspeed vithor.rt the J~s of altitude. 

STANDARDS 

- This is a training maneuver. The pilot should 
be able to rerover from the resulting upset 'w'hen 
the condition is induced at approximstel'l2000 
feet AGL. 

PREPARATION 

- It is suggested thet thi$ msoeuver be 
demonstrated only after the pllot-ln-train1ng 
has practi~ 'With the ROillS AND RETURNS and 
RECOVERY fROM AN UPSET msoeuvers. 

TECHIIQUES 

- Witt. a sirw;Jle engine operating, establish the 
airplane at about 2000 feet Nil, 'w'1th fla~ 5, at 
maneuvering speed, 'With autopilot e()(}89ed, fully 
trimmed. 
- Have the pilot the close ti)e throttle to lose 
al n~pe:ed . 
- O~rve that, as the airspeed dec31JS, the 
autopilot first holds a bank angle tn an attempt to 
control the heading. 
- ~ the a1 rspeed decays further, the autopilot 
reaches its Yt-1: and the ~irplaoe rolb 
uOCt>ntrolled tW8rd the fat led erM}ine. 
- Observe thet there are no aurel ....erninqs or 
lights lights to 1 001cate that the autopilot tm lost 
contro1 of the aircraft 
- O~rve further th:st the autopilot remafl\3 
ei)Q89ed thro"Jhout the r~ulting upset. 
- Mte r the at rcraft 1m reached a sllfficlentl y 
impressive upset atti1ude, h8ve the pilot 
disengage the autopilot arrd recover. 
- ObserYe the difficulty experienced in 
attemptirq to ret}3in 8irspe~ 8nd that there fs 8 
point at 'w'hich ooe must trade altitude for 
at rspeed. 
- Str~ t~ i rnportaoce of taking special care 
dur1 ~ sf ngle- erw;Jt ne operat1o03 to me1 nta1 n the 
airspeed at or above the maneuvering speed for 
the configuration aoo for teepfng the etrcraft in 
tri rn on a continual basis, throughout the flight, 
811 the 'w"81J to laOOirw;J. 
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UlfiTED AIRLUIES 

BRIEFIIG lllTES 

- D1sc..m the fact that ¥hen ...-e use the autopilot 
there is a tendeociJ to relax sorne'tihet and tt.at "We 
mtm g~rd ega! Mt fai11 ~to mon1tor the niQht of 
the aircraft. 
- Discuss the need for keeping the aircraft 
trimmed continually during all ~iogle-ef)(}ine 
ope ratio~ but especial} y duri nq speed, poyer or 
configuration changes. 
- Potnt out that onl~ M axes are controlled 
'w'hen owe operate vith one autopilot eng:&ged. 
- Rerommend 8(}81 ~to per at! ng...; th more than 
one autopilot eOQSged, U:Sing three-ax\$ control, 
during sing1e-e~1ne operations~~ the 
aircraft is never in trim ..-hen doing so and, if 
the aircraft Is Inadvertently retur~ to a 
si ~le-eutopilot operation in an out-of -trim 
conditfon, then an upset might occur. 
- Discus:s the proper method of ~eepi ~the 
aircraft trimmed during ~~~le-enqi ne 
operations vith the autopilot ellQ89ed. 
• D1sctm the fact that~ single autopilot is 
cspsble of holdi ~an attitude during single
engioe operations If the aircraft h k:ept in trim. 
Ho'w'ever I if the rudder is not trimmed and the 
at rspeed drop3 belw a certain spre:j, tbe 
autopilot vill not be able to hold the vi f'l9S level. 
- Pot nt out thst the autothrottle fs oot operative 
duri 1'19 si ogle-enqi ne openstions. 
- Stres:s the lmportarw::e of paying closer-than
usual attention to the airspeed duri og si ogle
eng1 ne operat1ons because I If the at rcr8ft 1s 
all~ to get slw enough, the onl 'l 'w"S'J the 
ainpetd C8n be re(}ained is by1~1 ng al titOOe 8001 

if the ai rcnft is too lw, there 'w'lll not be 
sufficient altltOOe to trade for airs peed. Many 
aircraft have been lost this 'w"SIJ! · 

- PHot 1s unable to recover from the u~t 
before flving into the c;~round. 
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UIIITED AlltLIIIES 

•11 SIIGLE-EEI.E APPROACH 
o• AUTO PI LOT 

OBJECTIVES 

- To develop proper techniq~ for executing a 
coupled approach and h8nd-nwn ml~ 
approach 'With an engine iooperative. 
- To ~trm the r.eed for keeping the sfrcrsft in 
trim end at an 6dequste airspeed 'While operating 
'w1th a :~inqle enqine. 

STANOt\RDS 

• This iu training maneuver only. 
- Normal tolerance3 for C8teQOrl) IllS approach. 

PREPARATION 

- Recommend using ~ther approxi~till9 
~tegoryl min1mums. 

TECHIIQUES 

- This procedure cen be i~luded in (t)e reqular 
slngle-eogi ne practice maneuvers. 

DRI Efl MG IOTES 

- Si nee cr~ t.sve been trained to lland-fl y the 
single-engine appr08Ch for evaluetion pur~, 
some sspecb of this technique must be di~U$$ed. 
- Disc~ the fact thet thls Is a useful technique 
for executing an approech in verv lw visibility 
coodi tioos. 
- Str~ thst thi:~ procedure~ NJT 
recommend an auto land vlth a s1 ngle engine. 
- Strm the need for usinq one autopilot rather 
than multiple autopilob so that the aircraft 
migM be kept in trim thro"Jhout the approech 
aoo duri nq the h8oo-11wn m1md approoch. 
- S\re$3 the need for keepinq the aircraft on 
speed espec1al1 y at lw altitOOe. This is 
particularly important sioce the crNS are used 
to rellji nq some .... hat on the 8utothrott1e in 
maintaining the ~ired ainpeed. (~ S/P«;lE
Et«JINE Yt'l: WITH AUTOPILOT Et«JAGED 
demonstration). 
- Dl~tm tf)e need for foHovlng the ~utopnon 
actions, staying continuoU$h~ reedy to hand-fly 
by ketpf ng hands aoo fett on the nfqht controb 
'While the autopilot flie$. 
- ~ut1on the p11ots oot to tttempt to apply flight 
control inputs 'w'hile the autopilot i' e~. 
Rsther, 8dv1~ them th8t 1f control Inputs are 
requi reel, disenqage the autopilot end f1 ~· 
- To execute ami~ approach, di~~ the 
autopilot first then n y. 

PROBLEMS 

- failure to t:eep too aircraft in trim. 
- Failure to keep the aircraft on speed. 
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OITED AIRLIIIES 

•11 EI1ERGEICY QUICK RETURII 

OBJECTIVES 

- To develop ware~ aoo technfq~ tor 
returning to the ei rport in the shortest J)(mible 
time under emerqeocy rondit1ons soch as en 
uOC{Introllable fire. 

STAIDARDS 

- This is an ware~ and trainfnq maneuver. 

PREPARATION 

TECHIUQUES 

- Thh maneuver m19ht wrk best 1n vtsual 
conditions. 

BRIEFING IOTES 

- D1stlm the various pcm1 ble flight patterns 
for returni ng to the airport in the 'borte:st time 
under V!rlous v1slbl11ty rond1t1ons. 
- Point out. toot after takeoff, one must use radio 
inforlfl;6tion to determ1ne lmr' far S'W'81J from the 
airpon the aircraft is. Therefore, Mv\09 one 
YOR hmed to al~l fec1llty can be U$e(Ul. 

- Discus:s ho'w' k.oovi 09 the geometry of the 
airport lal})ut can be useful'w'hen clx:losir.;la 
runvay in a hurr~. 
- Have the pllob ~~lder uslnq 330 feet per 
nautical mile ts a reference\ n maneqi 09 altitude 
'W'h11e ffi8neuver1 r.;l to return to Jaoo 
- Disc~m the minimum actions required in 
getting the aircraft beck on the qrourli quickly 
under extreme emer~ocy conditions: 

( 1) ADVISE TOWER, GET CLEARA~E. 
( 2) PERfORM IMMEDIATE ACTIONS. 
( 3) SELECT FLAPS, APPROACH SPEED. 
( 4) CAREFUL WITH SPEED, ALTITUDE. 
(5) ADVISE f/As,ON PA. 
( 6) GEAR OOWH 
(7) COMMUNICATE WITH TOWER. 

PROBLEMS 

- AllO'w'i~ tt.e &lrcren to venture un~r11~ 
fer from tt.e airport. 
- For9ttti r.;l to attOmpllsh one of the nect!Sar~ 
iterM. 
- fait ure to manaqe altftOOe appropriate} 1J for 
distance from the rul'l'WaiJ. · 
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UJIITED AIRLIIfES 

6 ?? SPEED BRAKE WITH L\.DIE 
co•FIGURATIO. DEHOIISTRATIO. 

OBJECTIVES 

- To develop an abllitiJ to rtco9nize c~ thet too 
s~ brake fs st11l depl~lpl'w'hHe the at reran Is 
in the laOOing configuration on fiool approach. 

STA.DARDS 

- This fs a training deroonstratfon. 

PREPARATION 

TECHNIQUES 

- Recommeoo that thts demonstration be q1ven 
along 'With the rnsxi mum angle of descent 
demonstration {(Je3r do'al:n, fla~ 30, s~ brake 
out, minimum ground speed). 
- I P the simulator to soort fi ool approoch. 
Configure the aircraft 'With (}e8r do'aln and full 
fla~ and the speed bra lee deployed at refereoce 
airspeed plus 5 knob. 
- Ob3erve arxl dbcl!S-3 the C!Je:3 that 'w'8r n the 
pilot that the speed brake is deployed 
t ns pproprlateliJ. 
- 0~ cues are diS:Cimed, retrect the speed 
brake and oreerve the pitch change3 that r~ult 
from doing so. Point out thst caution should be 
exerci3ed In retrsct1ng the speed brake near the 
ground. 
- Retnmmend that the PIT oot be allwed to land 
the si rcret1 vlth the speed brake deployed, si oce 
a socces3fulla ndi ng may lead to a false sense of 
security and alack of regard for the dangers in 
doing~-

BRIEFIII; IOTES 

- Disc~m the technique ofattai ni ng the 
maximum angle of ~nt 'w'fth the gear do'w'n, 
fla~ 30, speed brake deplol,led and minimum 
grounds~. 
- Stress that the speed brake can be for90tten on 
ff nsl approach and the 1 mportaoce of develop1 ng 
methods of remembering such ss keeping 8 h8nd 
on the handle 'When ft 1s being used. 
- Disc~m the catastrophic consequences that cao 
result from landing 'w'1th the speed bra~e 
de p 10 .,.ed. 
- Point out cues that ....arn of a forgotten speed 
brake 'w'hich vill iochJde: 

( 1) A oose-up attitude of approximately 10 
degrees versus the oormsl 2 to 3 degrees. 
(2) The pitch limit indicator near u~ attitude of 
the a1 reran at thh speed. 
( 3) The SS30Ciated caution light on the glare 
shield and the EICAS ~can be cancelled but 
the fo r'w'Srd ~nelligtlt remai M lit. 
( 4) There vill be roore difficulty mai nta1 n1 ng 
the glide slope and approach speed then normal. 
This cue may not be ooticed If the epprosch Is 
being flwn on autopilot or 'With autothrottle on. 

PROBLEMS 
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UIIITED AIRLIKES 

OBJECTIVES 

- To C}8in or refre3h an understanding of the 
relatio~hi p bet...-een he8di ng, tree~ aoo headi ~ 
bug 83 pre3ented on the HSI i Mtrument. 
- To demJnstrate the rOOder and aileron control 
atrtoor1ty or the B-757176 7 a1 reran. 
- To practice 'With sod develop a full 

· under.:~tanding of the cr<m-control maneuver 83 
used for c rO:SSW'i nd la ndi ngs. 

STAMt>ARDS 

- Thls ts a tralnlrrg and d1agrmt1c maneuver. 
- The pilot must demonstrate a complete 
understaooing of the HSI presentation as "Well 83 

an abillty to cro~ control the ai rcreft in a 
prechlon manner. 

PREPARATION 

- Thh msneuver 'Will require a 30- knot 
cr(}S3'w'i nd for the heooi ng Oo'sln 'slhile doing tt~ 
p:art of the maoeuver 'w'here the pilot is required 
to bring heading and tree~ together over the 
heOOi ng buq. 
- The i,-.,tructor soould be a'Y'are th8t 'w'hile the 
aircraft is !)eld.in a crOS:S-controlat11tude, the 
'w'ind svmbol presented on the HSI Y'ill be in 
error. Ho-wever, the simulator crOS:S'wi nd 'Will 
still be effettive in separst1 ng the headt~ aoo 
trl!Ck 83 tong as it is applied eeros.s the heading. 

- With fla!)' up, have the p1lot fly the aircraft 
at menewering speed. 
- 1-bl-e the pilot display the MAP mode on the 
HSI. 
- Demo03trate the U3e of rtn1er only to control 
ban~. 
- H8ve the pilot appl!j full rtn1er smoothly 
'w'hile holding the 'w'i I'ICJS level 'With ai1eron and 
altitOOe 'w'ith the elevator. Observe tMt 
sufficient sileron eutoority rerMim to provide 
roll !!Q81 mt a full. thrw of the rudder at 
msoewer1ng s~. 
- While ooldlng the roo:Jer fn aoo the 'w'i~ 
le9-el, observe the heading pointer fooving acrcm 
the scale of the expallded com~ rose. 
- While he/she still holds the rud{fer, have the 
pilot make the track be stm on the compas:3 r03e 
by using aileron. 
- 1 03tal1 a 30-l:oot Y1 nd. l.l31 ng normsl 
coordi oated controls, ~k the pilot to turn the 
aircraft to a heading 90 deqr~ to the Y'ind 
symbol on the HSI. O~rve 'w'hether the pilot 
tur os to the tle3di ng or to the track. 
- Hsve the pilot turn the aircraft so that the 
track i3 'uperimpo3ed over the he3d1ng bug. 
- No;,- ~k the pi1ot to use the flight controh in 
'w'Mtever 'r'8lJ ~ry to 'uperimpo:se the 
~ ng, treei: and ~og bug. The pilot 'w'ill 
h8\re to use rOOder to control he8d1 ng aoo a1leron 
to control track. Have him/her do this 'w'hile 
holm 09 altitOOe and speed. 

BPI £f111G MOTES 

- A brief revielw' of the HSI pr~ntation of 
head1 ng, tract and head! og bug1s rerommeOOed. 

PRUBLEHS 

- Poor scan. 
- leek of understanding o! HSI pre3entation. 
- Lock of proficiency or understaodiog ofthe use 
of aileron and rudder duri og precision cr~m
control manewer1r.] 'r'hich could lead to 
difficultie3 'slith cr03:sviod landinq3. 
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UKITiD AIRLIKES 

•?? HIGH-ALTITUDE flljiiE fAILURE 

08JECTIYE5 

- To develop the ntght cre'w''s ab111tl} to msnsge 
the difficulties csused by eitt.er an engine failure 
or the 'hutt1 ng do'w'n of an enql ne vhile the 
aircraft is above the maximum engine-out cruise 
altitude. 
- This procedure csn be used during any high
altitude operation, net ~rily just ETOPS. 

STANDARDS 

- The crtv m~t m&OS(Je tt.e l03S of thrust, 
properly controlltng the airplane att1tude, s~. 
driftdow'n aoo oovi93tion clear of traffic and 
terrain. 
- The crw must s~fully ~mplete the 
flight H3ooboo~ Emergency Prowlure. 
- The is.suaoce of an effective distre,g me~ 
Is part of thb procedure. 

PREPARATION 

- This procedure sbouldl be practiced at a very 
hfgh altitude 'w'ith a qr~ veight that challerq!:3 
the cre-w to move quicKliJ and accurately through 
the procedure. Retommend fl390 or above. 
- Reduced outside visibi1H1,1 is recommended. 
- Be sure that the airplane is bei nq flO'w'n on the 
autopilot in VHAV si mula1ti ng a cruise condition 
for maximum realism. 

TECH.IQU£5 

- Havtng the crtv on he8dsets, In 
~mmunicstion 'w'ith ATC, mists 'w'ith realism, 
especially vhen the c:re'w' issues a d1stress · 
~ and requests a clearance. 
- An enqi ne flameout i' useful in demonstn,u ng 
the possible insidious nature of the l<m of 
thrust 
- Be sure to notice Yhether the crev correctly 
manages keep! ng the aircraft in trim thro~hout 
the procedure. It is preferred that the autopilot 
reroo\n engeQed unles:s the a1rcr8ft tm been 
upset and that the pilot trims the rudder 'without 
appl y1 nq rOOder pedsll npu1s. [)1~us:s the use of 
the IJOKe to point to the ~rrect rudder trim 
requ1rements. 
- leech the importai'IC8 of oeviqsting cl~r of 
traffic, terral nand edverse ~ther thro~hout 
the proctdure and the need for conti nusl 
monit~rl nq of the flight path of the ai rpsne. 
- Make sure thst proper attention is given to the 
i~uance of an effective distress ~- Allw 
the pllob the opportunit9 to prectice saying the 
d1st re33 Jne:3S89e. 
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UlfiTED AIRLIMES 

BRIEfiJIG IOTES 

- Thh prtudure fs approprfate for any high
altitude a rene, ai N8Y or oceerric route. 
- Dbctm the fmporta~ of deVelopf~ a 
perS()nsl di~i pH ne of monHori ll9 the enqi oe:s in 
order to ootfce a sf1ent enqf ne fall ure. 
- This procedure is to be used for any coMition 
requi r1og the 'hutti ll9 ~n of an eJl9i neat 
altitudes thst vill requirre an immediate ~nt, 

'Whether i1 be for emer<JeOCY, lrreqular or 
precautionary reasons. Therefore the immediate 
actions involved 'w'ill differ depending on the 
res~n for the e!Y:Ji ne shlrtdo"'r'n. 
- l)isctJ$S the fact thst this procedure acts~ an 
orgsnized approach to a complex 1Tl8ne<Jement 
problem. Tl'lerefore, it i~ rewmmeooed that the 
pilot- i n - rCOffiiTISOO not function as the pilot 
Oyinq in order to allo"'r' max1mum effort be qiven 
to too manaqement and crrres - checKing dutie3. 
- This procetlure calls for the execution of other 
procedures 'With a return to this procedure. 
- It is SUQ~JeSted that, unless conditioM di ct8te 
otherw\S$, the pilot fli.Jinq alloiJ the airplane to 
remain orn autopilot to l"ll8Xi mize the cr03:3 -
chec~ og cspability of the PF. 
- 1 f stlll on autopilot, rudde r trim alone ~ oould 
be employed by the Pf referencing the ~ke 
dlsplactment. RIJ()jer ped8llnptrt~ should not be 
used unless the airplane is being hsndflwn. 
- For traffic avoidance r~ns, the pr~ure 
calh for ~ndi ll9 the airplane i nitiall!J at the 
£t«J-OUT speed obtai~ from the CRZ page of the 
CDU. later the procedure ~lh for a drift!krw'n 
performa~oce ~ment by the Dlptatn. 
- Betsuse an off-track turn vill probably be 
requf red dur1og the descent, the nsvigation of the 
ei rplene clesr of traffic, terrain and 'w'e81her 
v111 require monltorl ng by both pilots dun r.:J 
this procedure. This bri~ up the imponaoce of 
C{)nt1 nual1 y keepi nq 1 n mt nd the appropriate 
diversion plan 'While in cruise. 
- l)i~~m and practice the features of en 
effective distre3S ~- Stre3S the use of 
MAYDAY tr0 get attention and clesr the frequercy 
and speaki ng slwty and ooliberateliJ to anw 
C{) p yi ng the messaqe. 
- Di~uss the importance of finishi nq the 
epproprhlte prooolures 8:3SOC1ated 'w'ith the 
engine shutdovn. 

PROBLEMS 

- fan ure to oot1ce the enq1ne fa11ure unt11 the 
ai rcref\ performance is deqraded toe denqerous 
1evel. 
- The use of rudder inputs 1Jhile on autopilot 
cst.tS! nq pass I ble up3et of the at rplane atUtOOe. 
- Failure to establish appropriate driftdow'n 
perforrMoce for the airplane under the 
conditions. 
- fall ure to rm~e the appropriate tr8ffic and 
terrain evoidsnce and diversion course 
corrections. 
- Issuing a random, hurried or di~rgsnized 
distress~-
- Failure to co mplete the necessariJ pr~ures 
i ocl ooi 09 mak1 ~ provisions for the completion 
of the Sl ~LE ENGINE APPROACH AND LANDit«i 
chetkl ist. 
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IJ;?.C\. n- E-4.1 

r=HIGH·ALTITUDE ENGINE FAILURE/SHUTDOWN 

Condition: Engine failure, ftameoul or aboormal enolne Indication. 
nec8Ni1.ate engine ahutdown, with •ifp&ane above engine
out maximum altitude and requiring an Immediate deecent 
and traffic avoidance manewer. 

Action: • The PIC oo the flight deck assigns PF duliee to the SIC at 
the beginning of the procedure so that the PIC can more 
effectivety coordinate activities and communications. 

• Un~ conditions dictate otherwise, the autopilot should 
remain engaged during this procedure. 

IMMEDIATE ACnON 

NT ARM SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF 

lHRUST, GOOD ENGINE ONLY . . . . . . . . . . . MAX CONTINUOUS 

niRUST. AFFECTED ENGINE . .. ... .... ........ . ...... IDLE 

H engine fire, severe damage, or separation: 
APPROPRIATE EMERGENCY PROCEDURE, 
IMMEDIATE ACTIONS ONLY .. . ... .. .. .. .. .. ACCOMPLISH 

RUDOER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TRIM 

COU CRZ PAGE, ENG OUT PROMPT ...... SELECT, EXECUTE 

MCP AL TITUOE . . . . . . . . . . . . . . . SET ENG OUT MAX ALTITUDE 

MCP FLCH SWITCH . . . . . . . . . . . . . PUSH, SET ENG OUT SPEED 

DIVERSION AIRPORT . . . . . . . . . . . . . . . . . . . . . . . . . DETERMINE 

H heading change required: 
MCP BANK LIMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . SELECT 15 

MCP DESIRED HEADING . . . . . . . . . . . . . . . . . . SELECT, PUSH 
• ETOPS - tum 900 off track, then parallet 
• High terrain - tum aWe.y or foUow eacape routing. 

REFERENCE ACT10N 

CAUTION 
AlrpJ.n• •ttltud•, trim, JHrlo,.,.nc• •nd n~~vlg•tlon 
must t>. Cll,..fully nutfJIJg«i throughout thl• procMiur•. 

L 
(_J 7~7~ 9+ 

(Continued) 

-
UA 7fi7n67 

FLIGHT HANDBOOK E-4.1 

E-4.2 .J)R~ ~ 
IHIGH ALTITUDE ENGINE FAILUREJSHUTDOWN 
I - (Continued) 

APU (IF AVAilABLE) .. . . . . .......... ... .... . . . . . .. . START 

EXTERIOR LIGHTS . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . ON 

TRANSPONDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . noo 
POSITION AND TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . RECORD 

DISTRESS MESSAGE . . .. .. . .. ............ • . . .•.. . INfTIA TE 
Repeat "MAYOAY-MAYOAY-MAYDA'f a&lleCeseety \o ~bUsh 
unint8f'TUJ)ted communications. Speak sk:>wty and deliberatEWy to 
allow recipients to <X>fl'llr8hend and copy the distresa message. The 
message must include at a minimum the following: 

• Flight number and type aircraft 
• Nat1,1re of dis(re$$ 
• Current altitude. position, and time 
• Assistance requested 

ATC CLEARANCE ..... . ............ . ......... .... OBTAIN 

NAVIGATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ESTABLISH 
Use the appropriate navigational aids to ~ish the new route. 

APPROPRIATE ENGINE EMERGENCY 
OR SHUTDOWN PROCEDURE . . . . . . . . . . . . . . . . .ACCOMPliSH 

Accomplish the reference items of the appropriate engine procedure, 
then return to this procedure. 

If restarting the engine is to be attempted: 

INFUGHT ENGINE START PROCEDURE ..... • ACCOMPLISH 
Return to this procedure whether or not the restart Ia auc:ceestul. 

ORIFTDOWN PERFORMANCE 
AND ALTITUDE CAPABILITY ....... . ... ... • .•..• DETERMINE 

Establish the appropriate airspeed and deeoent petfonnance for 
existing circumstances; 

NOTE 
The Captain must continually re-evaluat8 th8 suitability ol the 
diversion airport and the aircraft's perfe>rrnanCtJ. Constant 
communication must b8 maintained with -.11 n«:t~~~s•ry 
personnel. inclvding airborne intercept if neetJSSN)'. Ptlriodic LL and frequ~mt position recordings and reports are r.quinld. I 
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