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/ A T T N  ( 7 4 7 s )  W A STAUFENBERG M / 2 5 0  0 4 - E R  A I R L I N E  SUPPORT MGR 

B A B - L H R - 9 4 - 0 0 0 7 T E  4 J A N  9 4  
ATA 2731-00 MODEL 747-400 10 J A N  9 4  H 
REPORTED LOSS O F  E L E V A T O R  COhlTROL D U R I N G  GEAR R E T R A C T I O N  
R E F  / A /  B A B - L H R - 9 3 - 1 7 3 4 R E  
A I R P L A N E  H O U R S / C Y C L E S  

R T 4 4 4 I N L Y  i%lPftlEIAW 
BAB A D V I S E  THEY HAVE R E C E I V E D  I N F O R M A T I O N  FROM S W I S S  A I R  
R E F E R E N C I N G  AN ALMOST I D E N T I C A L  P C P  D U A L  SERVO TANDEM V A L V E  B E I N G  
S T U C K .  I T  QUOTES: 

- I N  19?0 KLM HAD P. S I M I L A R  P R O B L E M  ON ONE A P L  
- I N V E S T I G A T I O N  ON T H E  A P L  R E V E A L E D  T H E  R H  I N B D  E L E V A T O R  PCP 

- SHOP I N V E S T I G A T I O N  R E V E A L E D  
TO OVERSHOOT THRU I T S  N E U T R A L .  

- U N I T  DOES NOT C E N T E R  TO N E U T R A L  W I T H O U T  I N P U T  
- U N I T  MOVES ON E I T H E R  TO MAX I N  OR MAX OUT 
- H I G H  F R I C T I O N  ON I N P U T  L E V E R .  SO A F T E R  I N P U T .  T H E  U N I T  

OVERSHOT THE NEUTRAL. POS I T I ON 
- D I S A S S E M B L Y  OF THE PCP R E V E A L E D  THE L A P  A S S Y .  P / N  

93610-5005,  O F  D U A L  SERVO TANDEPI V A L V E  B E I N G  STUCK 

ACT I O N :  
P L E A S E  COMMENT ON F I N D I N G S  O F  T H I S  I N C I D E N T .  A C T I O N  T A K E N  S I N C E  
THE I N C I D E N T  I F  ANY AND COMMENT ON S I M I L A R I T Y  W I T H  CURRENT B A B  

I N C I D E N T .  .- 

R O O T / H A M I L T O N  B O E I N G  CUSTUblEJ? S E R V I C E S  R E F  LONDON HEATHROW 

FSE-BOECOM T U €  0 1 / 0 4 / 7 4  15:43:26 



BFS LHR BAB 
GTTN M. HAMILTON - CUSTOMER SERVICES DIVISION 

BAB-LHR-94-0064RE 17 JAN 94 
ATA 2731-00 MODEL 747-400 PROPRI UARY 
REPORTED LOSS OF ELEVATOR CONTROL DURING GEAR RETRACTION 
REF /A/ BAB-LHR-94-0007TE /C/ 

/B/ BAB-LHR-94-0021RE 
/C/ BAB-LHR-93-1680TE 
/D/ 747 ISAR 90-10-2731-20 

A I RPLANE HOURS/CYCLES 
RT494 

REF A ASKS FOR BOEING COMMENTS ON FINDINGS FROM A JAMMED 
OUTBOARD ELEVATOR PCP PREVIOUSLY EXPERIENCED BY KLM. 

WE BELIEVE THE KLrl EVENT MENTIONED BY SWISS AIR OCCURRED IN 1990. 
AND IS DESCRIBED IN DETAIL IN .REF I) ISAR. TtHE REASClN FOR RENOVAL 
FROM THE AFFECTED AIRPLANE WAS AIRPLANE PORPOISING. FROE INITIAL 
BENCH TESTING, KLM FIRST BELIEVED THE J A M  TO BE CAUSED BY A LAP 
MISMATCH IN THE SERVO. HOWEVER, IN FURTHER TESTING, KLM FOUND 
THAT A FOREIGN STEEL OBJECT I N  THE BARREL ACTUALLY CAUSED THE 
JAM. THE ORIGIN OF THE OBJECT WAS NEVER DETERMINED. 

GOSSELIN/RFM/BILL STAUFENBERG 
CUSTOMEF: SERVICES DIVISION 
EiOEINGAIR M - 7 2 4 0  04-€2 01/17/94 2102 

.. 

.. 



1 . 2 4 . 1 9 9 4  1 6 : 8 7  P .  I 

Report Nu. 90-10 
May 24,1990 

90-10-2731-20 (747) PITCH OSCILLATIONS (PORPOISING) DUE TO INBOARD 
ELEVATOR POWER CONTROL PACKAGE (PCP) 
(Original I S M  90-03, dated 1 Feb 90) 

An operator rcportcd that an airplane expcrieiiced pitcli wcillatiuns @orpoising) during 
cruisc. T h e  oscillations were apyroxiniately 60 feet every 5 seconds at an airspeed of 300 
knots. The operator further reported iliat there were,no oscillations at 200 knots. The 
oscillations occurred in both manual control and wlili tlie autvpilut engaged. The number 
one hydraulic system was shut off, and the oscillations were reduced to approdmately 35 feet 
every 5 seconds. 

Both the feel computer nnd f e d  actuator were replaced, but the oscillations continued. The 
right inboard clcvator power Curitrol package was removed, and the following was reported: 
- Tlic output wuuld drift to either a full retract or exrend position. 
- The input arm moved with high friction. 

- After an input, the unit seemed t o  cycle arvund the neutral position. 
- The PCP was disassembled and it was determined that the dual tandem servo valve 

assembly was stuck. 

Thcrc have been two yrcvious fepurts of pitch oscillations. In both cases, the oscillation was 
traced to the inadvert&\ iritruductiun of de-icing fluid Into the hydraulic system during 
scm'cing. It was suggested that the operator ii@,eci ilia servu valve assembly for evidence 
of corrosion. It was further recuii:irieridsJ that the applicable hydraulic systems be sampled 
and tested for moisture content. 
Thc operator reported that no corrosioir was fuund in the servo valve assembly. Results of 
hydraulic fluid analysis from the subject airplane were within normal range: System I - 0.25 
percent H{sub-script}Z{end subscript}O, System 2 - 0.24 percent H {sub-script)Z{end 
3ubscript)O. The unit was returned tu the vendor for further evaluation. Under 
investigation. 

ACTION TAKEN: 

Furthcr investigation by the  operator revcald 4 furcign steel object within the barrel of the 
PCP. The brass gland within the PCP was severely damaged, contaminating the valve 
assembly. The valvt: assembly was forwarded to Parker for further examination, and Parker 
mnfirmed that the unit was exireiiiely contaminated with brass particles. The valve assembly 
is being overhauled by Parker and returned to the operator. 'l'hc origin ot the foreign object 
could not be detcrriiined We will continue to monitor senice experience for similar 
occurrences. 



BFS L H R  B A B  - 
A T T N  M. H A M I L T O N  - CUSTOMER S E R V I C E S  D I V I S I O N  

B A B - L H R - 9 4 - 0 0 1 9 R E  10 JAN 9 4  
A T A  2731-00 MODEL 747-400 31 J A N  9 4  H 18 J A N  94 F 
R E P O R T E D  L O S S  O F  E L E V A T O R  CONTROL D U R I N G  GEAR R E T R A C T I O N  
R E F  / A /  B A B - L H R - 9 3 - 2 0 7 0 T E  / C /  

/B/ B A B - L H R - 9 3 - 2 0 7 7 T E  / C /  
/ C /  B A B - L H R - 9 3 - 2 0 9 7 R E  
/D/ B A B - L H R - 9 3 - 2 0 8 4 T E  
/ E /  B A B - L H R - 9 3 - 2 0 4 7 R E  

/F /  B A B - L H R - 9 3 - 1 6 8 0 T E  PROPRIETARY 
A I R P L A N E  H O U R S / C Y C L E S  
R T 4 9 4  

I N Q U I R I E S  F R O M  R E F S  A AND B ARE R E P E A T E D  BELOW, W I T H  B O E I N G  
R E S P O N S E  F O L L O W I N G  EACH:  

1. C A N  B O E I N G  I N C L U D E  I N  A RESEND OF R E F  E /  REPORT S I M U L A T I O N  
A N A L Y S I S  O F  T H E  S I G N I F I C A N C E  OF THE FDR R O L L .  S T A B I L I Z E R .  
W I N D S H E A R  AND WAKE T U R B U L E N C E  PARAMETERS A S  REPORTED.  

R E P L Y :  
A T  P R E S E N T .  T H E  S I M U L A T I O N  O F  T H E  E V E N T  H A S  B E E N  U N S U C C E S S F U L ,  
P O S S I B L Y  B E C A U S E  O F  T R A N S I T I O N  F A C T O R S  OF GROUND E F F E C T S  AND 
P O S S I B L Y  W I N D S H E A R .  T H E  NEXT ATTEMPT TO RUN T H E  M O D I F I E D  
S I M U L A T I O N  W I L L  BE T H E  E N D  O F  T H I S  MONTH. 

2. IF BOEING FEELS THAT THE F D R S D A T A  IS SUSPECT. CAN a STATEMENT 

THE RECORDED FIGURES, IE: a s s u M E  D A T A  IS C ~ ~ R R E C T .  BAB HAVE 

WILL ADVISE RESULTS. BAB ALSO POINT OUT T H A T  FULL AND FREE 

BE M A D E  T O  SHOW WHAT C O N D I T I O N S  WOULD B E  R E G U I R E D  T O  PRODUCE 

V E R I F I E D  D A T A  I S  CORRECT OIV ACMS B U T  THEY P L A N  T O  P H Y S I C A L L Y  
M E A S U R E  E L E V A T O R  MOVEMENT AhiD COMPARE W I T H  E I C A S / F D R .  EAB 

PRE T A K E O F F  CHECKS WERE S A T I S F A C T O R Y  AND THE F D R  SHOWS 
T H E  E L E V A T O R  MOVEMENT FROM P O S I T I O N  +15 TO -25. 

R E P L Y :  
T H I S  I T E M  I S UNDER I N V E S T  I G A T  I CI'. 

3. WHAT I S  T H E  S I G N I F I C A N C E  O F  lk4E CROSSFLOW S U B A S S E M B L Y  T E S T  
L I M I T  O F  200 P S I .  WHAT D E T E Y I O R A T I O N  HAS T A K E N  P L A C E  T O  ALLOW 
A UNIT OF 3220 HRS L I F ~  re GET TU 2 2 5  PSI. WHAT WOULD BE THE 
EFFECT ON UNITIAPL o P E H A i ~ i i ' r > i  IF THIS PARAIYETER DETERIORATED 
F-URTHER. TO S A Y  5.00 P S I .  T H I S  I S  A N O N - D E T E C T A B L E  
D E T E R I O R A T I O N .  THERE I S  f\!a UP; CHECK W H I C H  CFIN BE DONE.  

R E P L Y :  
OUR I N D I C A T I O N S  ARE THAT T h E  L iELTA PRESSURE M I S M A T C H  I M P R O V E S  
W I T H  T I M E  I F  E R O S I O N  OCCURS.  THE R E S I D U A L  D E L T A  P R E S S U R E  
O B T A I N A B L E  A L S O  R E L A T E S  TO THE SYSTEM-TO-SYSTEM M I S M A T C H  
A L L O W A B L E  I N  NORMAL ( N U N - J A M M E ? )  O P E R A T I O N .  



4 .  WHAT I N  S E R V I C E  M O N I T O R I N G  I S  RECOMMENDED TO C O N T R O L  T H E  
CROSS FLOW D E T E R I O R A T I O N .  

R E P L Y :  pRPRig$,RY 
NO A C T I O N  I S  NECESSARY DUE T O  T H E  A C T U A L  I M P R O V E M E N T  OVER T I M E  
D E S C R I B E D  I N  I T E M  3 ABOVE.  

5. D U R I N G  THE I N I T I A L  T E S T I N G .  WHEN T H E  C R O S S  F L O W  T E S T  R E S U L T  
WAS D E T E R M I N E D  TO BE 225 P S I ,  WHY WAS T H E  N E X T  S U B A S S E M B L Y  
T E S T  NOT A C T I O N E D  TO D E T E R M I N E  R E A S O N  F O R  T H E  D I S C R E P A N C Y .  

R E P L Y :  
THE 225 P S I  WAS NOT C O N S I D E R E D  A D I S C R E P A N C Y  P E R T I N E N T  T O  T H E  
I N V E S T I G A T I O N ,  A S  OPERATOR T E C H N I R U E  P L A Y S  A L A R G E  P A R T  I N  T H E  
R E S U L T .  T H E  D E R I V A T I O N  O F  T H E  200 P S I  R E Q U I R E M E N T  I S  B E I N G  
I N V E S T I G A T E D .  A R E V I E W  O F  T H E  A C C E P T A N C E  T E S T  PROCEDURE SHOWS 
THAT THE T E S T  ACCOMMODATES REDUCED FLOW B E N C H  C A P A C I T Y  AND D O E 5  
NOT 
P S I  

6. 

N E C E S S A R I L Y  R E F L E C T  FULL S T O P  CROSS F L O W .  O N L Y  T H A T  T H E  200 
I S  A C H I E V A B L E .  T E S T  E Q U I P M E N T  ACCURACY WAS + / -25  P S I .  

C A N  B O E I N G  DOCUMENT R E A S O N S  FOR L A C K  O F  M A R K I N G S  ON P R I M A R Y /  
SECONDARY S L I D E S .  T H I S  ASSUMES EEIEING M A I N T A I N S  T H A T  A J A M  
CAUSED THE I N C I D E N T .  

.. 
R E P L Y :  
M I C R O S C O P I C  MARKS ON T H E  S L I D E  AND S L E E V E  P A R T S  A R E  T Y P I C A L  O F  
THOSE S E E N  ON I N - S E R V I C E  P A R T S .  E N T E N T I U N A L  V A L V E  J A M / C H I P  S H E A P  
T E S T S  P R E V I O U S L Y  DONE A T  B O E I N G  W I T H  N i T R A L O Y  S L I D E S  4ND 521C10 
S L E E V E S  W I T H  V A R I O U S  CONTAM I N A N T  r iATE i?  i A L S  SHOWED NO N A R K S  W i T H  
CHROME OR HARD M A T E R I A L S .  B L i i  S i iOWEb C: SMEAR WITH S O F T  I I A T E R I 4 L S  
SUCH A S  L O C k W I R E  ON B O T 9  SLIRFACES. O T H E R  C A U S E S  Ih I -SERL ' ICE WERE 
DUE TO GLYCOL/WATER C O N T A i 4 i I N A T I O N .  WHICe  C A U S E S  H E A V Y  R U S T  
DEPOSITS (WHICH WERE NOT EVIDE~\!T IN T H ~ S  C A S E ) .  

7 .  C A N  B O E I N G  COMMENT ON A L L  P O S S I B L E  F A I L U R E  MODES.  B A B  B L L I E L ' E  
T H A T  THE J A M  D E T A I L E D  I N  T H E  S Y N O P S I S  I S  N O T  T h E  O N L Y  
P O S S I B L E  CAUSE.  E G :  HAS E O E I N G  COrUSIDERED P C P  I N P U T  L I N K A G E  
J A M M I N G  E X T E R N A L  T G  T H E  PCP.  I T E M  5 OHM 27-30-09 P G  
1005/100t. 

R E P L Y :  

I N  THE CROSS F L O W  WOIJLD B E  I N T E 9 F E R E N C E / J A M M I N G  B E T W E E N  T H E  
P R I M A R Y  V A L V E  I N P U T  S t l A F T  AND STRUCTURE DOWNSTREAM UF T H E  
U V E R R I U E  BUNGEES. A J A M  A T  A N Y  OTHER L O C A T I O N  WOULD J A M  T H E  

L I N K  W I T H  A R E L A T I V E  D I S P L A C E M E N T  I S  NOT P O S S I B L E  B E C A U S E  T H E R E  
IS NO R E L A T I V E  M O T I O N  BETWEEN T H E  P R I M A R Y  A N D  SECONDARY V A L V E  
L I N K A G E  U N L E S S  A J A M  I N  T H E  V A L V E  S L I D E  O C C U R S .  T H E  L O S T  M U T I O N  
BETWEEN P R I M A R Y  AND SECONDARY OCCURS A T  T H E  SECONDARY V A L V E  L I N K  
C O N N E C T I O N  W H I C H  H A S  A + / -  0 .04 I N C H  G A P .  

THE ONLY OTKR POSSIBLE. BUT NOT PROBABLE, J A M  THAT COULD A E s u L 1  

E N T I R E  E L E V A T O H  I N P U T  SYSTEYI.  A J A N  OF P R I M A R Y  L I N K  T O  SECOI'JDAHV 

8 .  C A N  B O E I N G  P R O V I D E  G R A P H I C A L  D A T A  T O  SHOW E F F E C T S  OF A I R  
L O A D S  ON A HARDOVER OR S I M I L A R  I N C I D E N T  I N  C R U I S E .  



R E P L Y :  
WE ARE S T I L L  R E V I E W I N G  T H I S  I T E M .  

9 .  C A N  B O E I N G  P R O V I D E  G R A P H I C A L  D A T A  TO SHOW THE E F F E C T S  ON 
E L E V A T O R  MOVEmENT F O R  B O T H  NOSE UP AND NOSE DOWN OF A I R  
L O A D S  A T  LOW S P E E D ,  I € :  T A K E O F F  AND A T  HIGH S P E E D ,  I E :  
C R U I S E .  

R E F L Y :  
UNDER I N V E S T  I G A T  I ON. 

l o .  C A N  i3UEIn lG PRO'J IDE PCP H Y D R A U L I C  S Y S T E M  FLOW S C H E M A T I C S  FOR 
A L L  OF 'ERATION MODES. 

R E P L Y :  
WE WUULD L1K.E C L A R I F I C A T I O N  O F  T H I S  IT\ IQUIRY.  P L E P S E  C D N F I R M  B A B  
WANT A N  I N T E R N A L  F L O W  S C H E M A T I C  FOR A S l N G L E  P C P  D U R I N G  N E U T R A L .  
E X T E N D  AND R E T R A C T  MODES. 

f. 

ii. H A 5  T H E  2Gt-l F A I L U R E  MECHAh!!SM. D E S C R I B E D  I!'; T H I S  R E P O R T ,  
B E E N  E V A L U A T E D  I N  T H E  R E Z T I F I C A T I O N  WORK. FOFi T H E  737 i iUDDER 
PCP. I F  N O T .  W I L L  I T  NOW BE DONE. 

R E P L Y :  
S O E I h i G  GOES NUT U N D E R S T A x 2  h0W 717 R E C T I F I C A T I O N  R E L P i E S  TO THIS 
EVENT . 'r ti I s I T E r i  I S  ST ILL il i \?DEC g!EV I EW . 

1;. CAN B O E I N G  P R @ b ! D E  GRAPH?ICAL DATF, F O R  41_1TOPILOT HARDOVED ON 
T H E  E L E V A T Z R S .  F O R  B @ T +  bIGSE UP/NCiSE DOWN QT H I G t i  AND LOW 
S P E E D S .  

REPLY:  
UNDER I N V E S T  I E A T  I ON. 

A .  WHPT 1 9  THE R t ~ . A S O f \ l l X G  BE'IIIL'D CHANGIP.16 FHOII  747 C L A S S I C  
C R O S S - S H I P  S L A V I N G  OF E L . t V A ~ r D R S  TU - 4 0 0  SANE S I D E  F A I R  
S L A V  i NC;. 



E .  I S  T H E R E  A R E A S O N  WHY FOlJR I N D E P E N D E N T  PCP I N P U T S  ARC NO1 

Pfi#&l€7Af@ U S E D .  

C.  C A N  B O E I N G  P R O V I I I F  F A I L U P E l  A N H L Y S I S  D A T A  FOR H E V I S E D  
S L A V I N G  D E S I G N .  

R E P L Y :  
A .  C R O S S  S L A V I N G  O F  I N B O A R D  Ti) OUTBOARD E L E V A T O R S  ON 747 CLASSIC 
A I R P L A N E S  WAS CHANGED WHEN THE 7 4 1 - 4 0 0  WAS D E S I G N E D .  TO ALLOW FOR 
T A I L  FUEL C A P A B I L I T Y .  THE ORIGINAL.  SLAVING WAS INTENDEL TC 
i l I N I M I Z E  T A I L  T O R S I O N A L  L O A D S  L 4 I T H  T W O  H Y D R A U L I C  S Y S T E M S  F A I L E D .  
T H E  I N I T I A L  L O A D S  T E S T I N G  ON THE A I R P L A N E  SHOWED THE N E E D  TO 
S T R E N G T H E N  THE T A I L  FOR OTHER REASONS ( S T A B I L I Z E R  H I N G E  R E A C T I O N ,  

I N B O A R D  E L E V A T O R .  E T C . ) .  A 5  A R E S U L T .  A MORE O P T I M U r !  CONTROL 
S Y S T E M  WAS D E V E L O P E D  FOR THE 7 4 7 - 4 0 0 .  B E T i E R  O V E R A L L  S U R F A C E  
R E S O L U T I O N ,  H A V I N G  O N L Y  TWO HYDRAIJLIC SYSTFF!S I N  EACt '  S I D E .  ANE 
M I N I M I Z A T I O N  OF F A I L I J R E  MODES E E S U L T E C .  

OUTBOARD E L E V A T O R  H A L F - E O O S T  FUI\ICTI01\1. C A B L E  S T R E T C H  L I K I T  F O R  

9.  COUR I N D E P E N D E P I T  P C P  I N P U T S  UEPE C9NSI3tQED. SLIT i * ) r j L i i L i  H A V E  
ADDED TOO MUCH S Y S T E M  F R I C T I O N .  

C .  T+E F M E k  P A T A  F O R  THE F iE 'J ISE> S L A v I b i G  3 E S I L N  C G k  BE US7 A I N E f  
FROM T H E  C A A  ( R O G E R  C ~ R I S T M A S I .  

R E P L Y :  
T H I S  F A I L U R E  WH5 C O N S I D E R E D  IN TYE OR!GI ' \ !AL FPiEQ B U T  THE 
N U M E R I C A L  D E T A I L S  WERE N C T  INC iUClEC I ' , d  THE T ~ O C U M E N T .  

REPLY : 

FGRWfiSD P I S T O N  PRESSIJRE AREA1 i- ( A :  i P I C j T C ! I . :  "RES;IJRE A D E A !  
2 A  = 16.16 SOUARE I N C H E S  
P R E S S U R E  FORWARD OF FORNARD F'IST!WI) = 850 
P R E S S U R E  A F T  OF FORWARD PISTUN) ? ! j C I i !  P S I  
P R E S S U R E  FORWARD OF AFl P I S T Z N )  = 75il P S I  
P R E S S U R E  A F T  O F  A F T  PISTON! = 8 2 5  P S I  
E X T E N D  P R E S S U R E )  (a50 -t 7 5 0 )  = 1600 P S I  

. 



C1 + C Z  SHOULD BE EQbAL T O  C 3  +C4. + / - 2 O C  P S I  ( P A f - I K E H  CMrl CROSS 
( 8 5 0  7 5 0 !  - (1000 + 8 2 5 )  = 225  P S I  F L O W  TEST 

PARAGRAPH 
k . 2 7 .  PAGE 101) 

PROPRIETW 



DATE: 14-Nov-94 09:47= 

View Message 

Action File Name: ----------------- 
BAB-LHR-94-1868TE 

PREPARED FOR: HowardL 

PAGE: 1 

Model: 747-400 ATA: 2731-00 

Subject: REPORTED LOSS OF ELEVATOR CONTROL DURING GEAR RETRACTION 

BAB-LHR-94-2000- 10 NOV 94 
ATA 2731-00 MODEL 747-400 
REPORTED LOSS OF ELEVATOR CONTROL DURING GEAR RETRACTION 
REF /A/ BAB-LHR-94-1868TE /C/ 

/B/ BAB-LHR-94-1856RE 

G-BNLD 
AIRPLANE HOURS/CYCLES 

THE REFERENCE A MESSAGE ASKED BOEING TO RESPOND TO THREE ITEMS 
REGARDING THE SUBJECT INVESTIGATION: 

1. BAB UNDERSTAND THE SUBJECT INCIDENT COULD ONLY OCCUR DURING 
GEAR RETRACTION DUE TO THE RETURN PRESSURE OF APPROX 240 PSI. 
YET BOTH BOEING AND THE CAA HAVE VERBALLY INDICATED THAT GEAR 
EXTENSION COULD CAUSE A HIGH ENOUGH RETURN LINE SURGE TO BE 
EFFECTIVE ON THE ELEVATOR SERVO. BAB ASK IF THIS IS TRUE. .- 

REPLY: THAT IS CORRECT. GEAR EXTENSION CAN ALSO PROVIDE THE 
REQUIRED SYSTEM 4 RETURN PRESSURE TO CONTRIBUTE TO THE SUBJECT 
EVENT. 

2. IF GEAR EXTENSION IS A FACTOR, WHAT ARE NORMAL RETURN 
PSI VALUES. 

REPLY: SYSTEM 4 RETURN PRESSURE OF APPROXIMATELY 250 PSI DURING 
WING GEAR TRANSIT WOULD BE TYPICAL. 

3. PER REF B TELEX, PLEASE PROVIDE REVISED PROBABILITY DATA, 
TAKING INTO ACCOUNT GEAR EXTENSION, IF APPLICABLE, AND ALSO 
TAKING INTO ACCOUNT OCCURRENCES OF GEAR RETRACTION AND 
EXTENSION ABOVE 220 KTS. 

REPLY: BOEING BELIEVES THAT A PROBABILITY OF OCCURRENCE CANNOT 
BE REASONABLY ASSIGNED TO THIS EVENT. THAT IS BECAUSE A SPECIFIC 
PILOT INPUT TO THE ELEVATOR CONTROL SYSTEM, TIMED IN RELATION TO 
GEAR RETRACTION OR EXTENSION, IS REQUIRED. THERE IS NO 
REASONABLE WAY OF ASSIGNING A PROBABILITY TO THIS. SECOND, 
BOEING DOES NOT RECEIVE FEEDBACK REGARDING GEAR RETRACTION AND 
EXTENSION ABOVE 220 KNOTS, SO THERE IS NO REASONABLE WAY OF 
ASSIGNING A PROBABILITY TO THAT, EITHER. 

ANDERSON/MABIE/BILL STAUFENBERG 
CUSTOMER SERVICES DIVISION 
BOEINGAIR M-72’50 04-ER 

10 NOV 94 2203 
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