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INCIDENT

Aircraft Type and Registration:  Boe�ng 737-377, G-CELA

No & Type of Engines:  2 CFM56-3B2 turbofan eng�nes

Year of Manufacture:  �986 

Date & Time (UTC):  7 July 2006 at 2350 hrs

Location:  En-route from Newcastle A�rport to Stansted A�rport

Type of Flight:  Publ�c Transport (Cargo)

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  None

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  33 years

Commander’s Flying Experience:  3,395 hours (of wh�ch 2,575 were on type)
 Last 90 days -�22 hours
 Last 28 days -  50 hours

Information Source:  AAIB F�eld Invest�gat�on

Synopsis

Dur�ng a cl�mb to FL270 w�th autop�lot ‘B’ engaged, 
the a�rcraft d�d not capture the selected alt�tude.  The 
commander d�sconnected the autop�lot and then 
experienced difficulty in accurately controlling the 
a�rcraft �n p�tch.  He declared an emergency and was 
g�ven radar vectors and an unrestr�cted descent to 
Stansted A�rport, where he made a safe land�ng.  The 
�nvest�gat�on revealed that a tr�pped c�rcu�t breaker for 
the autop�lot stab�l�ser tr�m actuator had caused the 
fa�lure of the a�rcraft to capture the selected alt�tude.  
No malfunct�on was found to expla�n the commander’s 
difficulty in accurately controlling the aircraft in pitch.

History of the flight

The crew were on the third of a series of four flights.  
The previous two flights had been uneventful with no 
significant unserviceabilities, apart from a reported 
anomaly w�th the thrust reversers on land�ng at Newcastle 
A�rport.  The crew had reported that No � reverser had 
unlocked sl�ghtly before No 2 and that there had been no 
d�scern�ble ‘spool�ng up’ of the eng�nes dur�ng the land�ng 
roll.  Subsequent ground runs by engineers confirmed 
that the reverser system was operat�ng correctly.

For the incident flight from Newcastle to Stansted, 
it had been agreed that the first officer would be the 
Pilot Flying (PF) and would fly the aircraft manually 
using the flight director.  For takeoff, the aircraft 
we�ght was calculated as 48,423 kg w�th the CG at 
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�7.6% Mean Aerodynam�c Chord.  The takeoff and 
climb, using autothrottle, was uneventful and the first 
officer levelled the aircraft at FL210 and then engaged 
autop�lot ‘B’.  Shortly after, the a�rcraft was cleared 
d�rect to Manchester and to cl�mb to FL270.  As the 
a�rcraft approached FL270 w�th ‘Lateral Nav�gat�on’ 
(LNAV) and ‘Vert�cal Nav�gat�on’ (VNAV) selected, 
the first officer saw ‘FMC SPD’ and ‘VNAV PATH’ 
annunc�ate but was not aware of any change �n a�rcraft 
att�tude as �t approached the selected level.  She alerted 
the commander, who had been on the rad�o check�ng 
weather.  He checked the level and saw that the a�rcraft 
was approx�mately 300 ft above the selected level 
and st�ll cl�mb�ng w�th the ‘ALTITUDE ALERT’ l�ght 
�llum�nated.  He d�sconnected the autop�lot us�ng h�s 
control wheel sw�tch, d�sconnected the autothrottle and 
manually flew the aircraft back to FL270.  Around this 
t�me, both crew members recalled see�ng the ‘STAB 

OUT OF TRIM’ l�ght �llum�nate for a few seconds 
but could not be certa�n whether �t came on w�th the 
autop�lot engaged or d�sengaged.  

The commander was now flying the aircraft manually 
using the flight director but found that it was difficult to 
control �n p�tch and he could not seem to get the correct 
p�tch tr�m pos�t�on us�ng e�ther the electr�c or manual 
trim.  During the rest of the flight, the commander did 
not attempt to re-engage e�ther autop�lot.  He �nformed 
the first officer of his difficulties and, after a few minutes 
w�th no apparent �mprovement, �nformed Manchester 
ATC that he was having difficulty maintaining level 
flight.  Shortly after, the commander declared a ‘PAN’ 
and asked for radar vectors towards Stansted A�rport; 
he was very fam�l�ar w�th Stansted and had already set 
up the a�rcraft systems for an approach to Runway 23.  
Dur�ng the subsequent descent, the commander was 
aware of feel�ng a v�brat�on feed�ng back through the 
control wheel, ma�nly when he appl�ed an aft force.  

Becom�ng �ncreas�ngly concerned, he upgraded h�s 

emergency to ‘MAYDAY’ and asked for radar vectors 
to Runway 23.

Throughout the subsequent unrestr�cted descent, the 
commander used ‘Level Change’ (LVL CHG) and 
manual thrust to control h�s descent and noted that the 
a�rcraft appeared steady w�th a descent rate of about 
�,000 ft/m�n.  However, he was st�ll aware of the 
v�brat�on whenever he appl�ed an aft force to the control 
wheel or �ncreased thrust.  He levelled the a�rcraft at 
2,000 feet amsl and was still experiencing difficulties 
holding the aircraft level.  The final ILS approach was 
flown at an approach speed of 140 kt with ‘Flap 30’.  
During this final approach, the commander considered 
that the p�tch controls appeared l�ghter than normal 
and was aware of an apparent uncommanded control 
wheel �nput to the left at about 400 feet agl, wh�ch he 
corrected.  The landing flare appeared normal as did the 
final landing; the surface wind on landing was reported 
as from 260º at 6 kt.  

Subsequent to the incident, the pilots confirmed that 
they had not checked the state of the C�rcu�t Breakers 
(CBs) follow�ng the fa�lure of the a�rcraft to capture the 
selected alt�tude.

The first officer was the holder of a Commercial Pilot’s 
Licence with a total flying experience of 756 hours, 
of wh�ch �80 hours were on type.  She subsequently 
confirmed that she had kept her hands and feet well 
clear of all a�rcraft controls follow�ng the commander’s 
declaration that he was having difficulty controlling the 
a�rcraft.

Meteorological information

The Met Office Headquarters at Exeter provided an 
aftercast for the area between Newcastle and Stansted.  



�4©  Crown copyr�ght 2007

 AAIB Bulletin: 4/2007 G-CELA EW/C2006/07/01 

There was an unstable westerly flow covering the British 
Isles w�th l�ttle ev�dence of any cloud above 8,000 feet 
amsl along the a�rcraft route.  The 0ºC �sotherm level 
was at 9,500 feet amsl.  There was no �nd�cat�on of any 
turbulence.  

The Stansted weather for land�ng was reported as follows:  
Surface w�nd was from 260º at 6 kt, cloud was scattered 
at 4,000 feet amsl, a�r temperature was �5ºC w�th a dew 
po�nt of ��ºC and the QNH was �0�7 Mb.

Communications

An ATC record�ng was ava�lable of all the frequenc�es 
used by the crew of G-CELA from the declarat�on 
of the handling difficulties until the final landing at 
Stansted.  Full and effect�ve ass�stance was prov�ded by 
Manchester, London and Stansted ATC serv�ces.

The �n�t�al ‘PAN’ was declared at 22�7 hrs and was 
upgraded to ‘MAYDAY’ at 2220 hrs.  The land�ng at 
Stansted was at 2249 hrs.

Flight recorders

The aircraft was fitted with a magnetic-tape 25-hour 
Fl�ght Data Recorder (FDR) wh�ch recorded a range 
of flight parameters from the time of engine start.  The 
aircraft was also fitted with a magnetic-tape 30-minute 
Cockp�t Vo�ce Recorder (CVR) wh�ch recorded crew 
speech and area m�crophone �nputs when electr�cal 
power was appl�ed to the a�rcraft.  Both recorders were 
downloaded at the AAIB where data was recovered for 
the incident flight.  CVR recordings were not available 
hav�ng been overwr�tten when G-CELA was on the 
ground after the flight.  Additional altitude data was 
recovered from Radar Mode C and Mode S record�ngs, 
provided to the AAIB by National Air Traffic Services 
(NATS).

Horizontal Stabiliser Trim Data

Although a parameter record�ng hor�zontal stab�l�ser tr�m 

pos�t�on was ava�lable, �t was found that the recorded 

data for th�s parameter was �nval�d due to sensor or 

w�r�ng problems.  Th�s lack of data together w�th the lack 

of a d�screte repl�cat�ng the ‘STAB OUT OF TRIM’ l�ght 

severely reduced the usefulness of the recorded data to 

the �nvest�gat�on.

Altitude Exceedance

A t�me h�story of the relevant parameters recorded dur�ng 

the cleared alt�tude exceedance �s g�ven at F�gure �.  The 

data starts w�th the a�rcraft cl�mb�ng through 26,000 ft 

at �,650 ft/m�n, an a�rspeed of 272 kt and autop�lot ‘B’ 

engaged �n ‘VNAV PATH’.  The Mode Control Panel 

(MCP) selected alt�tude, obta�ned from the Mode S 

record�ng, was 27,000 ft.

At 26,700 ft, the VNAV mode changed from ‘PATH’ to 

‘SPD’ and the control column moved forward (from a 

nom�nal value of +0.6º pull used for the cl�mb to +0.�º), 

reduc�ng the p�tch att�tude from 5.6º to 4.2º nose up 

and slow�ng the cl�mb rate to �,�00 ft/m�n.  The p�tch 

att�tude rema�ned at 4.2º for just under ten seconds wh�le 

the control column moved back to the +0.6º pos�t�on.

As the a�rcraft cont�nued to cl�mb between 27,300 

and 27,400 ft, autop�lot ‘B’ d�sengaged and 

an ‘ALTITUDE ALERT’ act�vated.  The control 

column was then pushed forward momentar�ly to  

-�.4º and the thrust levers were pulled back from 48º 

to 30º thrust lever angle and then to about 20º, w�th 

correspond�ng reduct�ons �n eng�ne N�s.

The a�rcraft ach�eved a peak alt�tude of 27,450 ft before 

descend�ng to 27,000 ft.
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Figure 1
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Descent to Stansted

A t�me h�story of the relevant parameters dur�ng the 

manually controlled descent to Stansted �s g�ven at 

F�gure 2.

During the manually controlled flight, considerably 

more act�v�ty was recorded on control column pos�t�on 

compared to when autop�lot ‘B’ was engaged and 

flying the aircraft.  A similar increase in activity was 

also recorded �n p�tch att�tude and normal load factor.  

Th�s �nd�cated that bas�c control column/elevator �nputs 

were dr�v�ng the act�v�ty.

Several large and rap�d control wheel �nputs were 

recorded around 400 ft agl but w�th no correspond�ng 

large roll att�tudes.

System description

Hydraulics

The Boe�ng 737-300 has two pr�mary hydraul�c systems, 

A and B, and one standby system.

Elevator

Control cables, connected to the two control wheels, 

command the elevator movement.  The cables are 

connected v�a quadrants and pulleys to the torque tubes 

wh�ch prov�de �nputs to the two hydraul�c elevator Power 

Control Un�ts (PCU).  The elevator feel and center�ng 
unit provides artificial feel and centres the elevator when 

the control wheel �s released.

An elevator feel computer provides artificial feel to the 

p�lot by apply�ng res�stance to the control quadrants.  

Th�s �s ach�eved by vary�ng the hydraul�c pressure �nput 

to the elevator feel and center�ng un�t based on the p�tot 

pressure from p�tot heads mounted on the s�de of the 
vertical fin.

In the event of a fa�lure of both hydraul�c systems, the 
elevator can be manually controlled d�rectly from the 
control columns.  Elevator tabs, mounted to the rear of 
each elevator surface, augment the control forces dur�ng 
manual control.

Autopilot

The a�rcraft has two autop�lot channels, ‘A’ and ‘B’, 
both controlled by separate Fl�ght Control Computers 
(FCC).  When an autop�lot �s selected to ‘Command’ 
(CMD), certa�n systems are checked for serv�ceab�l�ty 
before the autop�lot w�ll engage.  One system that �s 
not checked �s the autop�lot stab�l�ser tr�m.  Follow�ng 
engagement of an autop�lot channel, several control 
modes can then be selected.

‘VNAV’ �s one of the autop�lot modes.  In th�s mode the 
aircraft’s vertical profile is controlled by the autopilot 
us�ng commands from the Fl�ght Management Control 
System (FMCS).  The vertical profile is calculated 
based on the constra�nt of the alt�tude selected on 
the MCP.  Dur�ng a cl�mb w�th ‘VNAV’ selected, the 
mode displayed to the flight crew is ‘VNAV SPD’.  As 
the a�rcraft approaches the MCP selected alt�tude, the 
mode changes from ‘VNAV SPD’ to ‘VNAV PATH’.  
Th�s �nd�cates that the autop�lot �s now �n an alt�tude 
acqu�re mode and w�ll attempt to level the a�rcraft at 
the selected alt�tude.  Th�s �s accompl�shed through the 
use of the elevator autop�lot PCU �n comb�nat�on w�th 
the autop�lot stab�l�ser tr�m actuator.  The autothrottle 
�s not used to control the p�tch of the a�rcraft, but does 
ma�nta�n the a�rcraft’s speed by alter�ng eng�ne power 
dur�ng p�tch changes.  Once the a�rcraft has atta�ned the 
selected alt�tude, the mode cont�nues �n ‘VNAV PATH’ 
w�th the mode s�m�lar to that of an alt�tude hold.
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Figure 2
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Altitude Alert

Two ‘ALTITUDE ALERT’ amber l�ghts �nd�cate that the 

a�rcraft �s approach�ng the MCP selected alt�tude.  When 

the a�rcraft �s 900 feet below the selected alt�tude, the 

l�ghts �llum�nate and an aural warn�ng sounds.  The l�ghts 

rema�n �llum�nated unt�l the a�rcraft �s w�th�n 300 ft of 

the selected alt�tude, at wh�ch po�nt the l�ghts ext�ngu�sh.  

They w�ll also �llum�nate �f the a�rcraft cl�mbs or descends 

300 ft from the selected alt�tude.

Stabiliser Trim

The hor�zontal stab�l�ser tr�m cons�sts of an electr�cally 

commanded manual system, a cable commanded 

mechan�cal manual system and an autop�lot commanded 

system.  All three are connected to a stab�l�ser tr�m 

screwjack wh�ch prov�des movement of the all-mov�ng 

hor�zontal ta�l plane.

Sw�tches on each of the control wheels command the 

electr�cal manual system.  The s�gnal from these sw�tches 

operates the pr�mary stab�l�ser tr�m actuator wh�ch 

subsequently dr�ves the stab�l�ser tr�m gearbox and the 

stab�l�ser screwjack.

Mechan�cal manual operat�on of the stab�l�ser tr�m �s by 

a tr�m wheel mounted on the centre pedestal wh�ch �s 

connected by control cables to the gearbox cable drum 

at the bottom of the stab�l�ser gearbox.  Operat�on of 

the tr�m wheel commands mechan�cal movement of the 

stab�l�ser gearbox and the stab�l�ser screwjack.

Automat�c control of the stab�l�ser tr�m �s by commands 

from the FCC to an �ndependent autop�lot stab�l�ser tr�m 

actuator mounted on the stab�l�ser tr�m gearbox.  The 

FCC commands the autop�lot tr�m actuator to move the 

stab�l�ser v�a the stab�l�ser tr�m gearbox and the stab�l�ser 

screwjack.  The commands are related to the elevator 

movement.  If the elevator d�splacement �s cont�nuous 

for more than three seconds, the FCC commands the 

stab�l�ser tr�m to compensate for the �nput.  The actuator 

�s protected by a 7.5 amp CB located on the P�8 panel 

beh�nd the left cockp�t seat.

An amber ‘STAB OUT OF TRIM’ l�ght �llum�nates on the 

centre �nstrument panel whenever the autop�lot �s not 

tr�mm�ng the stab�l�ser correctly.  There �s no assoc�ated 

aural warn�ng or master caut�on and the autop�lot w�ll 

rema�n engaged.  There are three detectors wh�ch can 

tr�gger the warn�ng l�ght:

�. A 3° d�fference between the elevator pos�t�on 

and the elevator autop�lot PCU pos�t�on.

2. A stab�l�ser movement of less than 0.5° �n 

�0 seconds when stab�l�ser movement �s 

commanded by the autop�lot.

3. The elevator PCU pos�t�on �s more than 5° 

from the elevator neutral pos�t�on.

The autop�lot stab�l�ser tr�m actuator also prov�des 

a speed trim function when the flaps are extended 

and the autop�lot �s d�sengaged.  Th�s funct�on �s to 

ensure pos�t�ve speed stab�l�ty dur�ng low speed and 

h�gh thrust s�tuat�ons.  A fa�lure of the system results 

�n an amber ‘SPEED TRIM FAIL’ l�ght on the forward 

overhead panel, an assoc�ated master caut�on and an 

aural warn�ng.

Engineering examination

Eng�neers from the a�rl�ne operator’s contracted 

ma�ntenance organ�sat�on at Stansted carr�ed out an 

�n�t�al exam�nat�on of the a�rcraft on arr�val.  A test of the 

autop�lot revealed a fa�lure of the automat�c stab�l�ser tr�m 

and upon �nvest�gat�on the eng�neer found the autop�lot 

stab tr�m actuator CB tr�pped off.  After resett�ng the CB, 
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the test was successful.  Add�t�onal funct�onal tests of 
the elevator, manual electr�c stab�l�ser tr�m and autop�lot 
were also completed w�thout any fault �nd�cat�on.

Under AAIB superv�s�on, eng�neers then conducted 
a thorough exam�nat�on of the a�rcraft and relevant 
systems.  An �n�t�al BITE check of the D�g�tal Fl�ght 
Control System (DFCS) revealed a recorded fa�lure, on 
the last (incident) flight, of the speed trim system on both 
FCC ‘A’ and FCC ‘B’ channels.

A full exam�nat�on of the elevator control run, �nclud�ng 
cable tens�on, cable fr�ct�on and r�gg�ng checks, was 
sat�sfactory.  The only anomaly was �n the elevator feel 
system.  Dur�ng a check w�th the ‘A’ system hydraul�cs 
off and the ‘B’ system hydraul�cs on, the force requ�red 
to move the elevator was 50 lb w�th �73 kt appl�ed to the 
feel computer p�tot ports; the l�m�ts were between 35 and 
43 lb.  The feel force of the elevator at all other sett�ngs, 
and �n part�cular w�th both ‘A’ and ‘B’ system hydraul�cs 
on, were all well w�th�n the prescr�bed l�m�ts.

Two hydraul�c leaks were found wh�ch related to system 
‘A’, one on the hydraul�c pressure module �n the left 
wheel well and one on the No 3 flying control shut-off 
valve in the tail.  Both of these were rectified.

The tests of the autop�lot only revealed one fa�lure.  Th�s 
was related to the p�tch Control Wheel Steer�ng (CWS) 
force transducers; the fa�lure was due to a d�screpancy 
between forces be�ng measured at the commander’s and 
first officer’s transducers.  Each transducer’s individual 
force output was w�th�n l�m�ts.

Due to the autop�lot stab�l�ser tr�m CB be�ng found 
tr�pped, a full test of the w�r�ng and the actuator was 
conducted.  Th�s d�d not reveal any defects w�th the 
w�r�ng or any of the electr�cal connectors.  The CB was 
rated at 7.5 amps.

As a precaut�on, the autop�lot stab�l�ser tr�m actuator, 
autop�lot stab�l�ser tr�m actuator CB and the two FCCs 
were removed for bench test�ng.  In add�t�on, the 
elevator feel computer and the stab�l�ser tr�m pos�t�on 
transducer were also replaced, w�th the removed un�ts 
sent for test�ng.

Component examinations

The component manufacturer, under AAIB superv�s�on, 
conducted bench tests on the two FCCs.  The BITE 
�nformat�on for FCC A and FCC B both revealed an 
in-flight fault for the incident flight related to a speed 
tr�m system fa�lure.  The only bench test fa�lure was 
w�th the roll funct�on �n FCC ‘A’.  Th�s was due to a 
res�stor be�ng sl�ghtly out of tolerance.  FCC ‘B’ had no 
other reported faults dur�ng �ts bench test.

A component overhaul organ�sat�on conducted a bench 
test and str�p exam�nat�on of the autop�lot stab�l�zer tr�m 
actuator.  Dur�ng the test, the fr�ct�on clutch sl�pped at a 
load of �60 lb �n; th�s was lower than the requ�red l�m�ts 
of between 240 and 320 lb �n.  However, the current draw 
from the actuator dur�ng the tests and w�th the clutch 
sl�pp�ng, never exceeded 3 amps and was mostly at about 
or below � amp.  W�th the CB rat�ng of 7.5 amps, th�s 
should not have resulted �n the CB tr�pp�ng.  The str�p 
exam�nat�on of the actuator showed normal wear on the 
fr�ct�on clutch plates but d�d not reveal any faults.

The bench test and str�p exam�nat�on of the elevator feel 
computer was sat�sfactory and no fault could be found 
to expla�n the reported h�gh feel force exper�enced on 
the a�rcraft.

The test of the autop�lot stab�l�ser tr�m CB was conducted 
�n a workshop.  The tests showed the CB to perform 
within its specification.  A force of 6 lbf was required to 
manually tr�p the CB.
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The stab�l�ser tr�m pos�t�on transducer tests showed that 

it performed within its specification.  However, one 

connector fa�led the �nsulat�on res�stance test due to 

contam�nat�on.  There was also s�gns of grease and d�rt 

contam�nat�on of the connector p�ns.

CB visibility

The autop�lot stab tr�m actuator CB �s located on the 

P�8 panel beh�nd the commander.  It �s the uppermost 

CB on the panel, which makes it difficult to see from 

the seating position of the commander and first officer.  

Furthermore, a map l�ght �s mounted to the r�ght of the 

CB panel w�th �ts lead dropp�ng down �n a loop bes�de the 

panel.  Th�s co�l of lead to the l�ght �s �n such a pos�t�on 

that �t obscures the CB.  Refer to F�gure 3 below.

Aircraft maintenance

A full rev�ew of the operat�ng h�story of the a�rcraft 

d�d not reveal any prev�ous reported problems w�th the 

autop�lot, stab�l�ser tr�m, elevator or hydraul�cs.

The last ma�ntenance carr�ed out on the a�rcraft was a 

service check on 5 June 2006, about 202 flying hours 

prior to the incident flight.

Figure 3
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Analysis

The �nvest�gat�on �nd�cated two apparent anomal�es 

during the flight.  Firstly, the failure of the aircraft to 

capture the MCP selected alt�tude and secondly, the 

difficulties experienced by the commander in controlling 

the a�rcraft �n p�tch.

Failure to capture selected altitude

The fa�lure of the autop�lot to level off at the MCP 

selected alt�tude can be d�rectly attr�buted to the 

autop�lot stab�l�ser tr�m actuator be�ng �noperat�ve due 

to �ts CB be�ng tr�pped off.  W�th a fully funct�onal 

system, as the a�rcraft approaches a selected alt�tude, 

the autop�lot would use the autop�lot elevator PCU to 

level the a�rcraft.  As the elevator moves away from 

�ts neutral pos�t�on, the autop�lot would command the 

autop�lot stab�l�ser tr�m actuator to follow up on the 

elevator.  Th�s would g�ve the elevator greater author�ty 

�n p�tch.  However, w�th the autop�lot stab�l�ser tr�m 

actuator �noperat�ve the stab�l�ser could not follow up 

on the elevator command.  The autop�lot would run out 

of elevator author�ty and the a�rcraft p�tch att�tude could 

not move any further nose down.  Th�s was ev�dent on 

the FDR trace which showed the pitch attitude flat line 

as the a�rcraft cl�mbed through FL270.  Concurrently, 

the autop�lot would have detected that the stab�l�ser 

movement was less than 0.5° for �0 seconds and would 

have tr�ggered the ‘STAB OUT OF TRIM’ warn�ng.  The 

crew acknowledged that th�s warn�ng occurred around 

the t�me that the a�rcraft was near FL 270.  Later �n the 

flight, with the CB still tripped and as the flaps were 

lowered, the ‘SPEED TRIM’ warn�ng was act�vated as 

recorded on both FCCs.

Wh�le the tr�pp�ng of the CB would expla�n the fa�lure 

of the a�rcraft to capture the selected alt�tude, there was 

the quest�on of why the CB tr�pped.  Desp�te thorough 

test�ng of the autop�lot stab�l�ser tr�m actuator, the CB 

and the aircraft wiring, no defect could be identified to 
expla�n the tr�pp�ng.  Furthermore, after the CB was 
reset the system operated normally.  Wh�le accept�ng 
that a check of the CB panel by the crew after the �n�t�al 

problem may have highlighted and rectified the reason 
for the alt�tude overshoot, the �nvest�gat�on cont�nued 
to cons�der when and why the CB had tr�pped.

There was no reason for the CB to be �ntent�onally 

tripped for any rectification.  Therefore, it could 
only have been manually tr�pped by acc�dent or by 

an unidentified transient electrical event.  It was not 
poss�ble to �dent�fy by performance evaluat�on when 
the CB tr�pped.  The only certa�n factor was that �t had 
tr�pped before the a�rcraft attempted to level at FL270.

One poss�b�l�ty was that the CB had been tr�pped 

inadvertently prior to flight. However, the force 
requ�red to do so was measured as 6 lbf.  Th�s force 
would requ�re more than a pass�ng knock and therefore 
�s cons�dered unl�kely.  Furthermore, part of the crew 

pre-flight checks involved a check of the CB panels 
and, wh�le such an om�ss�on cannot be ruled out, 
part�cularly when the locat�on of the CB �s cons�dered, 
�t �s also unl�kely that �t would have been m�ssed.  An 
electr�cal trans�ent fault may also have tr�pped the 
CB but desp�te extens�ve checks, no ev�dence of any 

relevant fault could be identified.  Regardless of the 
reason for the tripping, subsequent tests confirmed that 
the CB could have been reset and normal autop�lot 
operat�on would have been poss�ble.  The locat�on 

and associated difficulties with seeing the CB from 
e�ther p�lot seat may have been factors �n the crew 
not �dent�fy�ng the source of the problem.  However, 
a check of CBs �s a prudent act�on for any apparently 
unexpla�ned a�rcraft defect.
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Pitch control difficulties

Desp�te a thorough exam�nat�on of the p�tch control 
system, no techn�cal reason could be found to account 
for the symptoms of the p�tch control problems 
exper�enced by the commander follow�ng the d�sconnect 
of the autop�lot.  Although hydraul�c leaks were found 
that were assoc�ated w�th the ‘A’ system, d�scuss�ons 
w�th the a�rcraft manufacturer �nd�cated that �t was 
unlikely that these were significant enough to cause 
control problems.  No hydraul�c low pressure warn�ngs 
were activated during the incident flight and, even if the 
‘A’ system had fa�led, the’ B’ system would st�ll have 
prov�ded full p�tch control author�ty.  The elevator feel 
system also fa�led dur�ng one of the post-�nc�dent checks 
on the a�rcraft.  The feel was h�gher than expected, 
but th�s was only w�th ‘B’ system pressur�sed and at 
a s�mulated a�rspeed of �73 kt.  W�th both ‘A’ and ‘B’ 
system pressur�sed, the forces were normal.  S�m�larly 
at other a�rspeeds, w�th just ‘B’ system pressur�sed, 
the feel forces were w�th�n l�m�ts.  The removal and 
bench test�ng of the elevator feel computer revealed 
no faults.  Installat�on of a replacement feel computer 
d�d resolve the problem w�th subsequent checks of the 

feel forces all be�ng w�th�n l�m�ts.  The mechan�cal 
elements of the elevator system were fully serv�ceable.  
The a�rcraft was returned to serv�ce and subsequently 
operated sat�sfactor�ly, and the �nvest�gat�ons of the 
components removed d�d not �dent�fy any relevant 
defects.  Nonetheless, the poss�b�l�ty rema�ns that the 
work carr�ed out on the a�rcraft had el�m�nated some 
undetected deficiency.

FDR �nformat�on �nd�cated that the control wheel 
movement was greatest when the a�rcraft was be�ng 
flown manually after the level off at FL270.  This was 
assoc�ated w�th an �ncrease �n p�tch att�tude and normal 
load factor and �nd�cated that the control movements 
were the result of manual control �nputs.  Wh�le a sl�ght 
d�fference �n control forces could not be ruled out, �t �s 
poss�ble that the fa�lure of the a�rcraft to level off �nduced 
some concern w�th�n the commander and may have 
resulted �n h�m overcontroll�ng.  In that s�tuat�on, �t may 
have been appropr�ate for h�m to hand over control to the 

first officer for another opinion.  Nevertheless, with an 
apparent control difficulty the crew ensured priority and 
full ass�stance from ATC by declar�ng an emergency.  


