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1 t . i ~  rare t o  encounter i n f l i g h t  events which are beyond the'scope 
of established non-normal 'procedures. These events  can arise as a 
r e s u l t  of ' unusual occurrences such as e mid-air  .,'collision, bomb 
explosion or other major mal func -L ion .  I n .  the's& , s i t u a t i o n s  ths 
flight c r e w  may be required to accomplis11 multiple non-normal 
checklists, selected elements of several  different checklists 
(applied as necessary to f l i t  t h e  situation) :or- find ,little o r  no 
specific guidance and need to rely on t h e i r  ,own judgment and 
experience. Because of the highly infrequent n a t u r e  of. .,these 
-occurrences ,  it is not practical o r  p o s s i b l e .  to .create,. definitive 
flight c r , e w  procedures  t o  cover all events. 

The following guidelines may a id  the f l ' i g h t  crew i n ,  determining ., 

the proper course of action should an inflight .event o f . . t h i s  typc 
be encountered. Although these guidelines represent  what might be 
c a l l e d  "conventional wisdom'', c i r cums tances  ,will determine t h e  
course of a c t i o n  which tho c r e w  perceives Kill ,conclude..,the, f l i g h t  
in t h e  safest manner .  

Knowledge of basic aerodynamic p r i n c i p l e s  and lairplant.;; .handlin,g 
, c h a r a c t e r i s t i c s  and a comprehensive understanding:.of:' a irp lane  
'systems can be key factors in situations of . th i s j . type . .  

Basic aerodynamic p r i n c i p l e s  are known a n a  understood.by' a l l '  
p i l o t s .  Although n o t  a complete and comprehensive . listr following. 
are a' b r i e f  .review of some b a s i , c  : a e r o d y n a m i , c - .  p r i n c i p l e s  2 n d  
a i r p l a n e  systems information relevant to such s i tua t ions" :  . .  

.l. I f '  aileron ' c o n t r o l  is affected, rudder ,'inputs can ass is t  in: 
countering unwanted r o l l  tendencies .  T h e  rsverse , A 3  a l s o  true' if 
rudder'control is affectcd.  

2. If bath aileron ana rudder control are affected,  the use of 
asymmetrical engine thrust may a i d  roll and d i r e c t i o n a l  con t ro l .  

. , .  
. .  

, ?  

. ,  

I 

Y- ' 

1 
Page 1 o Z  ,6 



3. I f  e l e v a t o r  con t ro l  1s a f f e c t e d ,  stabilizer t r i m  and thrust can 
be u s e d  to control p i t ch  a n d  airplane attitude. I n  order to do 
t h i s  e f f e c t i v e l y ,  engine chrcst and a i rspeed  m u s t  be coordinated 
w i t h  s t a b i l i z e r  t r i m  i n p u t s .  I n c r e a s i n g  t h r u s t  w i thou t  a 
corresponding  stab t r i m  change will r e s u l t  i n  an i n c r e a s e  i n  
a i r p l a n e  p i t c h  a t t i t u d e  t o  seek a speed c o n s i s t e n t  w i t h  t h e  s t ab  
t r i m  s e t t i n g .  F l i g h t  crews should be aware of t h e  airplane's 
n a t u r a l  tendency t o  o s c i l l a t e  i n  t h e  p i t c h  a x i s  if t h e  s t a b l e  
p i t c h  a t t i t u d e  i s  upse t  (known as Phugoid O s c i l l a t i o n ) .  These 
oscillations are normally self damping i n  Boeing a i r p l a n e s ,  b u t  t o  
ensure proper c o n t r o l ,  it m a y  be d e s i r a b l e  t o  use t h r u s t  and/or 
elevator trim t o  hasten damping and return t o  a s t a b l e  condi t ion .  
All current production Boeing a i rp l anes  have wing mounted engines 
and exhibit a p i t c h  up when t h r u s t  is increzsed and a p i t c h  down 
when t h r u s t  5.s decreased.  U s e  caut ion when a . t t empt ing  t o  damp 
p i t c h  osc i l l . a t i ons  by use of engine t h r u s t  so  t h a t  a p p l i c a t i o n s  of 
t h r u s t  axe timed cor rec t ly  and diverging p i t c h  o s c i l l a t i o n s  do not  
develop - 

4. If a jammed f l i g h t  c o n t r o l s  condition ex i s t s ,  boch p i l o t s  can 
apply force t o  e i t h e r  c l a a r  t h e  j a m  o r  activate the break-out 
f e a t u r e  designed i n t o  a l l  Boeing a i r p l a n e s .  There should be no 
concern about damaging fhe mechanism by applying too much force. 
In c e r t a i n  cases, c l e a r i n g  t h e  j a m  may permit one of the control 
columns to opera te  the f l i g h t  controls with portions of a c o n t r o l  
a x i s  jammed. It may be necessary t o  apply break-out forces f o r  
the remainder of t h e  f l i g h t  on t h e  a f f ec t ed  con t ro l  axis. 

5. Stall speed i nc reases  with angle  of bank and i n c r e a s i n g  load 
factors. Therefore ,  it is prudent to limit bank to 1S0 i n  the 
event  maneuvering c a p a b i l i t y  is i n  q u e s t i o n .  I n  g e n e r a l ,  
i nc reas ing  the normal f lap/speed maneuvering schedule (bu t  s t ay ing  
wi th in  f l a p  placard l i m i t s ) ,  w i l l  provide extra stall margin where 
greater bank angles  are necessary as an a l t e r n a t i v e .  

6 .  All Boeing a i rp l anes  have t h e  c a p a b i l i t y  to land us ing  any Elap 
p o s i t i o n ,  i nc lud ing  f l a p s  up. U s e  proper  maneuvering and final 
approach speeds and e n s u r e  adequzte runway i s  available t o  stop 
the  a i r p l a n e  after landing. 

7 .  I f  a i r s p e e d  i n d i c a t i o n s  are u n r e l i a b l e  o r  s u s p e c t ,  charts 
l o c a t e d  i n  the Boeing Opera t ions  Manual can provide t h r u s t  
s e t t i n g s  and p i t c h  attitudes f o r  des i red  a i r speeds  i n  climb, l e v e l  
f l i g h t ,  descent ,  and approach and  landing. For  airplahes equipped 
w i t h  F l i g h t  Management Computers, a i r s p e e d  and ground speed 
in format ion  is a v a i l a b l e  from the  FMC and can be used as a cross 

speed. 
"'check. Many a i r  t r a f f i c  c o n t r o l  radars  c a n  also measure ground - 
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When encounter ing an event of t h s  t y p e  described above,. t h e  f l i g h t  
crew's. f i r s t  c o n s i d e r s t i o n  should be t o  maintain or r e g a i n  full 
c o n t r o l  o f .  the  a i r p l a n e  and e s t a b l i s h  a n  acceptable:.f l i g h t  pa th .  
T h i s  may requi re  use of unusual techniques suchias the  a p p l i c a t i o n  
of full 'aileron o r  rudder or i n  an asymmetrical t h r u s t  s i t u a t i o n ,  
redaction of power on t h e  opera t ing  engine ( 5 )  to regain . la teral  
c o n t r o l .  This may also , r e q u i r e  t r ad ing  -al t i tude, : i . for  ..airspeed ..or 
v i c e  versa. The o b j e c t i v e  is t o  take whatever a c t i o n  : is:. necessary 
t o  c o n t r o l  :the a i r p l a n e  and maintain. a s a f e  f l i g h t  pa th .  ' . Even* i n  
a worst . ,case c o n d i t i o n  where i t  i s  n o t  possible' to k e e p  :the 
a i r p l a n e '  f l y i n g  and ground con tac t  is imminent, 6 a . . " c o n t r o l l e d  
crash" is  a fa r  b e t t e r  a l t e r n a t i v e  t h z n  uncont ro l led  flight into 
terrain - 
F u e l  j e t t i s o n  ( i f  available) should be a primary consideration i f  
a i r p l a n e  performance appears t o  be c r i t i c a l .  I n  c e r t a i n  cases, 
t h i s  may a l s o  be used t o  m a i n t a i n  o r  ,establish l a t e r a l  
c o n t r o l l a b i l i t y .  

As a general r u l e ,  l ead ing  and t r a i l i n g  edge f l a p  p o s i t i o n  should 
not  be changed unless it appears  t h a t  airplane performance 
immediately r e q u i r e s  such a c t i o n .  Consideration should be given 
t o  the p o s s i b l e  effects on a i rp lane  c o n t r o l  i f  a n  asymmetrical  
f l ap  condition should occur if flap p o s i t i o n  is changed. I f  no 
f l a p  damage exists ,  wing f l a p s  may be retracted or extended, as 
required. I f  l e a d i n g  edge damage is  observed o r  suspecred, 
consider l e a v i n g  t h e  l ead ing  edge devices i n  t h e i r  present  
position fo r  t h e  remainder of t h e  flight. Trailing edge flaps 
s h o u l d  be' operated as directed i n  t h e  a s s o c i a t e d  non-normal 
procedure .  O n  some a i r p l a n e  models, independent o p e r a t i o n  of 
leading and t r a i l i n g  edge f l a p s  may not be possible thrpugh normal 
flight deck c o n t r o l s .  

A f t e r  f l i g h t  path c o n t r o l  has been cstablished, accomplish che 
reca l l  steps of appropr i a t e  non-normal procedures.  The.emphasis 
a t  t h i s  p o i n t  should be on containmen: of t h e  problem and not on 
c o n f i g u r i n g  t h e  airplane f o r  an  immediate landing .  Examples  of 
t h i s  type of checklist include "Engine Fire, Severe, Damage or 
S e p a r a t i o n " ,  "Multiple Engine Flameout or Stall", o r  "Rapid 
Depressur iza t ion" .  

Accomplish all applicable non-normal p r o c e d u r e s  p r i o r  t o  
commencing f i n a l  approach. Exercise common s e n s e  and caut ion when 
accomplishing m u l t i p l e  procedures with d i f f e r i n g  d i r e c t i o n .  The 
i n t e n d e d  course of a c t i o n  should be c o n s i s t e n t  w i t h  t h e  damzge 
assessment and hzndl ing evaluation. 

-- 
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Establish flight deck c o n u r , u n i c a t i o n s  a s  soon ' as"possibie  .' T h i s .  
may r e q u i r e  use of t h e ' f l i g h t  deck incerphone system or in: extreme 
cases of high no i se  levels, hand s i g n a l s  and ges tures ' ,  . .  i n  ' srder'. t o  
communicate e f f e c t i v e l y .  

Declare an emergency with Air Traffic Control  :".(ATC) ,,:. t o  . a s s u r e  
p r i o r i t y : h a n d l i n g ' a n d  emqrgency services upon,landingi' .Farmulate 
an i n i t i a l  p l a n ' o f  a c t i o n  and inform ATC; I f  poss ' ible; ' request l ,a .  
discrete radio frequency t o  minimize d i s t r a c t i o n s  "and . '-frequency 
changes.  If unable  to e s t a b l i s h  radio c o m u n i c a t i o n ' - b i t h  '.ATC, ' 

wpawk 7700 and proceed as circumstances dictate..: 

Communications w i t h  t h e  cabin ,crew a n d  u i t h  company' ground . 
stations ate impor t an t ,  b u t  s h o u l d  b e '  accomplished as t i m e  
permits. I f  a n  immediate landing is ' required,  'inform th.e cabin  
crew as soon as  p o s s i b l e .  

- 

, .  

U n l e s s  circumstances such 8s h u n i n e n t  a i rp l ane  break-up or loss o f  
c o n t r o l  d ic ta te  o the rv i se ,  t h e  crew should t a k e  time to assess t he  
e e f e c t s  of the damage and/or conditions before a t tempt ing  t o  land. 
Use caution when s l o w i n g  t o  lower flaps. Make c o n f i g u r a t i o n  and 
airspeed changes slowly u n t i l  a damage and  c o n t r o l l a b i l i t y  
assessment has been accomplished and i t  is c e r t a i n  t h a t  lower 
airspeeds c a n  be s a f e l y  u t i l i z e d .  I n  addi t ion ,  limit bank angle  
t o  150 and avoid l a r g e  o r  r ap id  changes i n  engine t h r u s t  and/or  
airspeed. If possible, conduct t h i s  assessment and h a n d l i n g  
e v a l u a t i o n  a t  an a l t i t u d e  that w i l l  provide a safe m a r g i n  L o r  
recovery should f l i g h t  path control be i nadve r t en t ly  compromised. 
I t  is necessary f o r  t h e  f l i g h t  crew t o  use good judgment i n  
c o n s i d e r a t i o n  o f  t h e  e s i s t i n g  condi t ions  and' c i r cums tances  t o  
determine an appropriate a l t i t u d e  for t h i s  evaluation. 

The assessment should start with an examination of flight deck 
i n d i c a t i o n s  to assess  damage. Consideration should be g i v e n  to 
the p o t e n t i a l  cumulative eifects of t h e  damage. As p r e v i o u s l y  
mentioned, a thorough understanding of airplane systems ope ra t ion  
can greatly facilitate t h i s  task. I f  structural damage i s  
suspected,  attempt to assess t h e  magnitude of t h e  damage by direct  
v i s u a l  o b s e r v a t i o n  from t h e  f l i g h t  deck and /o r  passenqer 
compartment. W h i l e  o n l y  a small por t ion  of t h e  airplane i s  

* -v i s ib l e  to t h e  f l i g h t  crew f r o m  t h e  f l i g h t  deck, any v i s u a l  
o b s e r v a t i o n  d a t a  could be used t o  gain maximum k n o w l e d g e  of 
a i r p l a n e  C o n f i g u r a t i o n  and status and could be v a l u a b l e  in 
determining  subsequent ac t ions .  

i page 4 of 6 



T h e  f l i g h t  . c r e w .  s h o u l d  .consider contac t ing . :  the zompany- '.to both 
inform them 04 t h e  s i t u a t i o n  a n d  as a p o t e n t i a l ,  ,sour,c,e.. !Useful  
i . n f  ormac ion. I n  addition t o  c u r r e n t  .and ,fo'reca,s,k., w . e a t K . e x ,  
a i r f ie ld  c o n d i t i o n s  and similar routine but essen$ial;in?orpat$on, 
it may , b e .  possible to o b t a i n .  ' t e c h n i c a l  ' . in forma, t ion  and 
recommendations ' from expert  Sources. These . :  expert..::,b.ources;'.are. 
available 'frpm . w i t h i n  t h e  .company . a s  well [as.. :frob, ,the a+,rplane . 
manufacturer. 

If ' controllability is i n  ques t ion ,  consider 'perfo'rming?,a:.i;c~eck of 
the a i r p l a n e  hand l ing  characteristics. The purpose ...o f.:ethisi,. check' 
i s  ' to'  determine ., minimum safe speeds and appropri ,ate;  ':conf iguration: 
f o r  l a n d i n g . '  'Limit bank TO 150 ana 'avoid . ' r ap id  .,thrust and 
airspeed changes which might adversely a f f e c t . c o n t r o l h b i l i e y .  . If 
flap damage has . occu r red ,  prior i o  accomplishing' .th'is;. 'check, 
c o n s i d e r  t h e  poss ib le  effects on a i r p l a n e  . .  cont'rol'. ',; 'shoul'd :'an 
asymmetrical ' c o n d i t i o n  occur i f  f l a p  p o s i t i o n " , . i s  changed:..': As' 
prev ious ly  .: s t a t ed ,  if leading edge f l a p  damage'e'is' suspected, 
cons ide r  leaving tho l ead ing  edge flaps i n  their p r e s e n t : ' p o s i t i o n  
f o r  the ,remainder of t he  f l i g h t  and o p ~ r s t i n g  the trailing edge 
f l a p s  with the alternate system. Accomplish this :check by k l p w l y  
and me thod ica l ly  reducing speed and ' lowering ' the ' : :f  laps'; 'lower the  
gear on ly  i f  available thrust permits. As a starting.point, use 
t h e  flap/speed scfiedule as  d i r e c t e d  i n  t he  appropriate non-normal 
p r o c e d u r e .  If s t i c k  shaker ar i n i t i a l  s t a l l  b u f f e t  a r c  
encountersd ,  at or before reaching the a s s o c i a t e d  flap speed, o r '  
ii a rapid i n c r e a s e  i n  wheel d e f l e c t i o n  and full rudder deflection 
are n e c e s s a r y  to maintain wings l e v e l ,  increase speed t o  a iafe 
l eve l  and c o n s i d e r  this speed to be the m i n i m u m  approach,speed,for 
the established conf igura t ion .  

,. .. 

If a i rp lane  performance is a concern, use of the alternate f l a p  o r  
gear extension systems may d i c t a t e  t h a t  r h e  c o n f i g u r a t i o n  p o r t i o n  
of t h i s  check be accomplished coincident  with the accual approach. 
Configuration changes made by t h e  a l t e r n a t e  systems ._ may not be 
reversible. The crew must e x e r c i s e  ex t reme cautj.on on final 
approach with special emphasis on minimum safe speeds and proper 
airplane Configurat ion.  

A f t e r  zhe damage assessment  and handling Characteristics are 
evaluated, the c r e w  should formulate 2 s e q u e n t i a l  p l a n  fo r  t h e  
completion of the flight. 

"The fo l lowing  items should be considered when s e l e c t i n g  an a i r p o r t  
f o r  landing:  
1. Weather c o n d i t i o n s  (VMC preferred) 
2 .  Enroute t i m e  

5- 
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3 .  Length of runway available (longest possible runway preferred, 
wind permirting) 
4 .  Emergency services availablc 
5. F l i g h t  c r e w  f a m i l i a r i t y  
6.  O t h e r  f a c t o r s ' d i c t a t e d  by the specific s i t u a t i p n .  

'As previously s ta ted ,  fuel jettison may ' lmprdve .)a&-rp,lane, 
performance and permit lower approach and landing speeds.;' 'Plan.:'an 
extended straight-in approach w i t h  time. allo,t:t.ed.:, , , f ? , r ; .< .  the 
completion 0.f any lengthy non-normal procedures: 'such: as.' the::use of 
alternate . f l a p  or landing gear e x t e n s i o n  systems; A_thinautobrake's 
and speedbrakes u n l e s s  advised otherwise by the:-chsckl:ist(s')'.: 

If possible , .  . f l y  a normal epproach pro f i l e  and:"attempt t o  ).and i n  
t h e  normal touchdown z o n e .  1.2 n d i n g , .: "us e.' , , a va i 1 ab 1 e 
deceleration devices to b r i n g  t h e  airplane ' t o  a.'.'complete'.'stop~~,On 
t h e  runway: Circumstznces will dictate t h e  ' requirement '  for an  
airplane .,evacuation or if the a i r p l a n e  c a n  be,":. taxied: . 'of f  :.the 
runway. 

A €  t e r 

T h i s  information will be incorporated in appropr i a t e  detail- in 
future  rev is ions of the model.FIight C r e w  T r a i n i n g  Manuals. 
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