
�©  Crown copyr�ght 2008

 AAIB Bulletin: 5/2008 G-FIZU EW/C2007/03/06 

INCIDENT

Aircraft Type and Registration:  Lockheed L�88C, G-FIZU

No & Type of Engines:  4 All�son 50�-D�3 turboprop eng�nes

Year of Manufacture:  �960 

Date & Time (UTC):  �9 March 2007 at 2350 hrs

Location:  London Stansted A�rport

Type of Flight:  Commerc�al

Persons on Board: Crew - 2 Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Fa�lure of propeller synchrophase un�t 

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

Commander’s Age:  38 years

Commander’s Flying Experience:  3,625 hours (of wh�ch �,075 were on type)
 Last 90 days - 60 hours
 Last 28 days - �5 hours

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

Synopsis

Immediately after takeoff on a night flight from Stansted 
to Edinburgh, the flight crew experienced control 
difficulties and fluctuation of the rpm and power on all 
four eng�nes.  As the a�rcraft cl�mbed towards 3,000 feet 
above mean sea level (QNH) the No 2 eng�ne was 
observed to be runn�ng down.  The crew shut the eng�ne 
down, declared a PAN and prepared to return to Stansted.  
The rema�n�ng three eng�nes cont�nued to suffer from 
fluctuating parameters throughout the rest of the flight 
until, when on final approach with landing flap selected, 
both the No � and No 3 eng�nes appeared to run down.  
The a�rcraft landed us�ng only the No 4 eng�ne.  The 
�nvest�gat�on revealed that the �nc�dent was the result of 
a fa�lure of the propeller synchrophaser.

History of the flight

The aircraft was due to complete a scheduled night flight 
from Stansted A�rport to Ed�nburgh carry�ng fre�ght.  
On board were the commander and co-p�lot, as well as 
an eng�neer who travelled w�th the a�rcraft to carry out 
maintenance between flights, but who had no official 
in-flight role.   The engineer occupied the jump seat 
between the two pilots on the flight deck.

The a�rcraft was loaded w�th fre�ght and departed from 
Runway 05 on a Buzzard 2S departure at 2350 hrs 
w�th the co-p�lot act�ng as handl�ng p�lot.  The Takeoff 
We�ght (TOW) was 97,388 lbs and under the preva�l�ng 
conditions the Maximum allowable TOW (MTOW) was 
calculated as �03,956 lbs.
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Just after rotat�on the crew became aware of the a�rcraft 
yaw�ng, p�tch�ng and roll�ng errat�cally, comb�ned w�th 
a loud fluctuating noise emanating from the propellers.  
The crew stated the eng�ne rpm gauges were all 
fluctuating rapidly through a range of about 1,000 rpm 
w�th the needles rotat�ng through almost 360º.  Th�s was 
combined with fluctuations on the engine horsepower 
gauges and var�ous other gauges.  The a�rcraft, however, 
rema�ned controllable and cont�nued to cl�mb.  

The eng�neer po�nted out to the p�lots that the No 2 
and 4 engine temperatures were about 1,080ºC (max 
temperature for takeoff �s 97�ºC) and the commander 
reduced the power on these two eng�nes so that the 
temperatures fell back w�th�n l�m�ts.  Once through 
accelerat�on alt�tude the crew began to accelerate the 
aircraft and raised the flaps before carrying out the 
after takeoff checks.  The a�rcraft was by then cl�mb�ng 
through about 2,000 feet QNH.  

Neither the pilots nor the engineer had experienced a similar 
s�tuat�on before, and they tr�ed to �dent�fy the nature of 
the problem.  They not�ced that the No 2 eng�ne propeller 
rpm was about to run down below the normal operat�ng 
range and so shut down the eng�ne.  The a�rcraft was 
cl�mb�ng through about 3,000 feet when the commander 
declared a PAN to ATC, request�ng vectors to return to 
Stansted for an ILS approach.  The a�rcraft was levelled 
at about 4,500 feet QNH, flying at about 240 KIAS and 
with the propeller rpm continuing to fluctuate on the three 
rema�n�ng eng�nes.  The a�rcraft also cont�nued to yaw, 
p�tch and roll, so much so that the commander stated he 
had difficulty in reading the checklist.  The commander 
tried to adjust the power levers to see if it would have 
an effect but the propeller rpm continued to fluctuate as 
before.  The autop�lot rema�ned d�sengaged, as was normal 
dur�ng the cl�mb, and the co-p�lot was able to ma�nta�n the 
cleared alt�tude w�th�n about +/- 300 feet.  

The crew then not�ced that eng�ne No 3 propeller rpm 
had stab�l�sed and appeared to be p�tch-locked (see ‘Over 
speed protect�on’, on page 4) at about �4,300 rpm (normal 
propeller rpm �s �3,820).  The crew dec�ded to leave the 
engine running with the intention of shutting it down on final 
approach.  The a�rcraft was by then pos�t�oned downw�nd 
for the�r requested return to Runway 05 and the p�lots 
managed to slow the a�rcraft to �90 kt for the approach by 
reduc�ng the power set on eng�nes Nos � and 4.  The co-
p�lot descended the a�rcraft to 2,300 feet QNH and turned 
onto finals at which point the commander took control.  
The aircraft had been flying in intermittent IMC but they 
were now v�sual w�th the runway and were able to cont�nue 
for a visual approach.  At 190 kt the flaps were set to 78% 
and the gear was lowered.  At about 7 nm on finals the 
No 3 eng�ne appeared to come out of �ts p�tch-locked 
cond�t�on and to operate normally.  The p�lots completed 
the landing checks and selected 100% flap with the aircraft 
decelerat�ng through about �70 kt towards the�r planned 
two-eng�ne approach speed of �50 kt.  As the a�rcraft 
descended through about �,000 ft, however, both eng�nes 
Nos 1 and 3 appeared to flame out. 
 
The commander �ncreased power on eng�ne No 4 to �ts 
maximum limit with the propeller rpm still fluctuating.  
The a�rcraft began to descend below the correct 
approach path and crossed the threshold w�th three red 
l�ghts show�ng on the PAPIs and the speed decay�ng 
rapidly below 130 kt.  The aircraft touched down just 
short of the marked touchdown po�nt and, after slow�ng 
on the runway, vacated v�a a h�gh speed turn off onto 
a taxiway where it was brought to a halt.  The pilots 
�solated serv�ces to eng�nes Nos � and 3, as they were 
hot, by pulling the respective fire handles.  The crew 
then completed the after-land�ng checks and spoke 
on the radio to the attending fire crew before shutting 
down eng�ne No 4 normally.
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Weather

The ATIS �nformat�on ‘Wh�skey’ val�d at 2320 hrs 

reported the follow�ng weather cond�t�ons:

W�nd  340º degrees at �� kt
V�s�b�l�ty 5,000 metres
Cloud FEW at �00 feet and  
 SCT at 600 feet
Temperature/Dew po�nt �º/+0º
QNH �005

Organisational information

The operator was or�g�nally part of a larger av�at�on 

company but had become a separately owned and 

operated company �n 2005.  At the t�me of the �nc�dent 

it operated five BAe ATPs and seven Lockheed Electras, 

solely employed �n fre�ght operat�ons.  

The Electra fleet had begun operations in 1993 and the 

number of a�rcraft had been gradually �ncreased so that 

by the t�me the present operator became �ndependent, 

all seven of �ts Electra a�rcraft, �nclud�ng G-FIZU, were 

already �n operat�on. 

Propeller operation

Six of the seven Electra aircraft were fitted with 

Aeroproduct propellers. The seventh, G-FIZU, was fitted 

w�th Ham�lton Standard propellers.

Both types of propeller are controlled by a 

hydro-mechan�cal govern�ng system wh�ch ma�nta�ns 

engine speed at approximately 13,820 rpm.  Further 

control �s prov�ded by electron�c means to damp �nputs 

from the hydraul�c governor and to prov�de speed and 

phase synchron�sat�on of three ‘slave’ eng�nes to a ‘master’ 

eng�ne w�th�n a governed range of �3,820 +/- �40 rpm.     

These systems are descr�bed �n deta�l below.

Aeroproduct propellers

Th�s type of propeller �s controlled by a propeller soleno�d 
and a rotary actuator.  In add�t�on each propeller control 
system makes use of a synchrophaser.  The soleno�d 
acts as a fine tuner for the hydro-mechanical propeller 
governor to smooth small var�at�ons �n eng�ne power.  
The rotary actuator works in conjunction with the 
synchrophaser to synchron�se all four eng�ne propeller 
speeds and to ensure the propellers rotate �n phase 
to achieve minimum interference between adjacent 
blades.  The synchrophaser �s sw�tched off for takeoff 
and land�ng.  It �s normally sw�tched on as part of the 
‘after takeoff’ checks at about 3,000 feet and �s sw�tched 
off aga�n as part of the approach checks, aga�n at about 
3,000 feet.  

Propeller speeds are synchron�sed to e�ther the No 2 or 
3 eng�ne, the p�lot be�ng able to select wh�ch �s to be 
used as the ‘master’ by a rotary selector on the central 
pedestal.  Each propeller rpm �s governed when the 
synchrophaser �s sw�tched on and the propeller rpm 
�s w�th�n the governed range of �3,820 +/- �40 rpm.  
The maximum control range for rpm synchronising is 
approximately +/- 2% of nominal on-speed condition.  
Phase synchron�sat�on �s turned on �n cru�se only.

Should the propeller electron�c system fa�l, the propeller 
rpm w�ll be governed by hydraul�c control only and 
synchron�sat�on w�th the other propellers w�ll not be 
poss�ble; therefore the system must be �solated.  Th�s 
�s ach�eved by turn�ng the rotary selector to the OFF 
pos�t�on and pull�ng the four propeller soleno�d c�rcu�t 
breakers situated in the flight deck overhead panel. 

Hamilton Standard propellers

Th�s type of propeller has a hydro-mechan�cal 
govern�ng system wh�ch ma�nta�ns the propeller speed 
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at the desired in-flight rpm of 13,820 rpm when in 

reasonably smooth a�r and w�th smooth power lever 

movement.  Each propeller has a synchron�sat�on 

servo and a speed bias motor which fulfills the same 

funct�on as the propeller soleno�d and rotary actuator 

on the Aeroproducts propeller.  Synchron�sat�on and 

phas�ng of all four propellers �s controlled by a s�ngle 

synchrophaser wh�ch �s turned on after takeoff and off 

before land�ng.

Unl�ke the propeller soleno�ds on the Aeroproducts 

des�gn, there are no c�rcu�t breakers for the �nd�v�dual 

synchron�sat�on soleno�ds and b�as motors.  Instead 

there are �nd�v�dual toggle sw�tches on the overhead 

panel situated adjacent to the synchronisation master 

sw�tch.  These can be sw�tched off �n the event of 

propeller rpm fluctuations.  The powerplant has three 

govern�ng modes:

(1) Mechanical governing

This uses a mechanical ‘fly ball’ governor to ensure that 

a constant rpm �s ma�nta�ned throughout the propeller 

p�tch range.  As w�th any mechan�cal govern�ng system 

there �s some lag w�th�n the system wh�ch can produce 

overshoots and undershoots of the selected power dur�ng 

throttle movement.

(2) Normal governing

In order to minimise these power fluctuations, normal 

governing makes use of a speed bias servo motor fitted 

to each mechan�cal governor, a synchron�sat�on servo on 

each propeller and the ‘synchrophaser’ un�t.  The speed 

b�as motor, a small revers�ble alternat�ng current motor, 

prov�des a supplemental force on the mechan�cal governor 

and therefore, as �ts name �mpl�es, can b�as the nom�nal 

control speed of the propeller governor.  Mechan�cal 

stops prevent the speed b�as mechan�sm from dr�v�ng the 

mechanical governor to more than 14,650 rpm (plus 6% 

of nominal rpm) or less than 13,270 rpm (minus 4% of 
nom�nal rpm).  W�th the synchron�sat�on servos sw�tched 
to NORMAL the synchrophaser rece�ves s�gnals from 
‘rate’ potentiometers fitted to each throttle lever which 
allows �t to ant�c�pate the commanded power change.  The 
synchrophaser then prov�des a s�gnal to the speed b�as 
servo motor, wh�ch acts on the mechan�cal governor.  Th�s 
feature m�n�m�ses the mechan�cal lag �n the governor thus 
�mprov�ng response t�mes and m�n�m�s�ng power over 
and under shoots dur�ng speed and power changes.  Th�s 
govern�ng mode rema�ns �n operat�on, w�thout crew �nput, 
as long as the synchrophaser un�t �s powered by electr�cal 
bus ‘A’.  The synchrophaser can be �solated by pull�ng the 
respect�ve c�rcu�t breaker on the bus ‘A’ panel.

(3) Synchrophasing

The th�rd govern�ng mode �s Synchrophas�ng, wh�ch 
�s des�gned to synchron�se all four propellers.  In order 
to synchron�se the propellers the synchron�sat�on 
master sw�tch �s set to ‘on’ and e�ther the No 2 or No 3 
propeller �s selected as the ‘master’.   The synchrophaser 
un�t then compares the s�gnal from the ‘master’ 
propeller synchron�sat�on servo w�th the rema�n�ng 
‘slave’ propeller synchron�sat�on servos and generates 
s�gnals to the ‘slave’ propellers’ speed b�as motors to 
synchron�se the�r respect�ve propellers.   When used �n 
the ‘synchrophas�ng’ mode the travel of the speed b�as 
motors is restricted to allow a +/- 2% change to the 
governed speed.   

Overspeed protection

The propeller assembly conta�ns a mechan�cal p�tch lock 
mechan�sm wh�ch operates �ndependently from the other 
eng�ne control mechan�sms.  When the propeller rpm 
exceeds approximately 14,285 rpm, the lock engages and 
prevents further decrease �n propeller blade p�tch angle.  
It w�ll however cont�nue to allow the blade p�tch angle to 
�ncrease �f the normal govern�ng control �s restored.
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In the event that a propeller exceeds 14,500 rpm, the 
mechanical fuel control significantly reduces the fuel 
supply to the eng�ne.  Th�s process, known as ‘fuel 
topping’, produces a large drop in fuel flow to the engine 
w�th an assoc�ated drop �n rpm and torque.   Once 
engine speed falls below 14,500 rpm normal fuel flow is 
restored.  However, lag w�th�n the system means that the 
rpm and torque fluctuations produced by fuel topping 
are both rap�d and severe.

Checklists

The operator had publ�shed abnormal procedures 
relat�ng to propeller governor malfunct�ons on the 
Aeroproducts equ�pped a�rcraft, but not for the type of 
synchrophaser fitted to the Hamilton Standard equipped 
G-FIZU.  On the�r �n�t�al �nvest�gat�on of the event, the 
operator realised that such a procedure existed but that 
�t had been om�tted from the publ�shed procedures.  It 
�s thought l�kely that the om�ss�on occurred when the 
manuals had been prev�ously amended, probably at the 
t�me the operator had become separate from �ts parent 
company.

Engineering investigation

The AAIB was informed of the incident approximately 
three days after �t had occurred and the operator had, 
after troubleshoot�ng the defect, returned the a�rcraft 
to service.  The troubleshooting had identified the 
synchrophaser as the probable cause of the event; 
the unit had been replaced and extensive engine runs 
were carried out which confirmed that the defect had 
been rectified.  The AAIB then carried out further 
examination of the synchrophaser unit.

The synchrophaser unit fitted to G-FIZU was an 
analogue un�t, des�gned �n the �960s, wh�ch cons�sted 
of six circuit boards held within a protective case.  The 
circuit boards consisted of two transistor amplifier 

boards, a double synchrophaser board, a saw-tooth 

synchrophaser board, a speed der�vat�ve board and 

a power supply board.  Examination of these circuit 

boards showed that several components w�th�n the 

power supply board had overheated, w�th one area 

show�ng local�sed burn�ng of the board (see F�gure �).  
X-ray examination confirmed that several of the 
res�stors had suffered a breakdown of the�r �nternal 
construct�on and that a res�stor connector had melted 
and ‘shorted’ across several other connect�ons w�th�n 
the board (see F�gure 2).  A rev�ew of the ma�ntenance 
records for the component confirmed that the unit had 
recently been removed from G-FIZU due to the No 4 
eng�ne fa�l�ng to follow the master eng�ne.  The un�t 
had been inspected and the defect rectified prior to 
be�ng returned to the operator �n January 2007.  The 
overhaul agency confirmed that the unit passed the 
post-rectification tests with no abnormalities and that 
no work was carr�ed out on the power supply c�rcu�t 
board.  D�scuss�ons w�th the Nat�onal Transportat�on 
Safety Board of the USA  and the eng�ne and a�rframe 
manufacturers revealed that th�s type of un�t had also 
been fitted to the Lockheed P3 Orion and early variants 
of the Lockheed C�30 and L�00 (the c�v�l var�ant 

of the C�30) but had been replaced �n the �980s by 

a solid state unit.  It was confirmed that G-FIZU was 

the only remaining L188 Electra fitted with this type of 

synchrophaser un�t.  Due to the age and low number of 

these un�ts rema�n�ng �n operat�on, only one approved 

test facility existed worldwide and the damage to the 

c�rcu�ts prevented test�ng of the un�t to �dent�fy how the 

fa�lures w�th�n the c�rcu�t board would have affected 

the funct�on�ng of the un�t. The scale of the eng�ne rpm 

gauges �s such that relat�vely small var�at�ons �n rpm 

would produce large movements of the gauge needle, 

as observed by the crew. 
 

Both the engine and airframe manufacturer confirmed 
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Figure 1
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that in the event of an identified failure within the 
synchrophaser un�t, the system could be electr�cally 
�solated by pull�ng the c�rcu�t breaker on the ‘BUS A’ 
panel and the eng�nes would then revert to bas�c 
mechan�cal eng�ne govern�ng.  

Flight recorders and radar

The aircraft was fitted with a 25-hour Universal Flight 
Data Recorder (UFDR) and a 30-m�nute Cockp�t Vo�ce 
Recorder (CVR).  Although the AAIB was not �nformed 
of the �nc�dent unt�l three days afterwards, dur�ng wh�ch 
t�me the a�rcraft had gone back �nto serv�ce, the UFDR 
was removed from the a�rcraft and taken to the AAIB 

for download�ng.  Data was recovered for the �nc�dent 
flight.  CVR audio recordings, however, would have 
been overwr�tten w�th later record�ngs, so the CVR was 
not removed.

Only a l�m�ted number of parameters was recorded and a 
time history of these parameters during the incident flight 
�s shown at F�gure 3.  The only parameter relat�ng to the 
eng�nes �s torque, measured between the power sect�on 
of the engine and the reduction gearbox, the values of 
wh�ch are also d�splayed to the crew v�a d�g�tal �nd�cators 
but converted to horsepower (HP).  The horsepower �s 
cal�brated to �nd�cate the power output of the eng�ne 

Figure 2
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at the constant on-speed cond�t�on of �3,820 rpm�.  
Th�s horsepower �s also �llustrated on F�gure 3 w�th 
the equ�valent horsepower at �3,820 rpm scale shown 
alongs�de the torque.  Each of the eng�ne torques appears 
to have a certa�n amount of no�se (±30 lb ft or ±80 HP 
@ �3,820 rpm) wh�ch �s also ev�dent on all prev�ous 
flights recorded on the UFDR.

F�gure 3 also �ncludes a plot of the a�rcraft’s ground track 
based on record�ngs from Stansted radar.  It was noted 
from the radar record�ngs that the a�rcraft’s Mode S 
transponder was transm�tt�ng the un�que ICAO 24-b�t 
A�rcraft Address (24-b�t AA) �ncorrectly (460850 �nstead 
of 400850).  The provision of Air Traffic services in a 
Secondary Surve�llance Radar Mode S env�ronment 
rel�es on th�s a�rcraft-un�que 24-b�t AA for select�ve 
�nterrogat�on of �nd�v�dual a�rcraft.  The 24-b�t AA �s 
also an essent�al element of the A�rborne Coll�s�on and 
Avoidance System, ACAS II.  The UK Civil Aviation 
Author�ty (CAA) �s respons�ble for the management 
and assignment of 24-bit AAs in the UK and, during the 
certification of a Mode S installation, it is ensured that 
Instruct�ons for Cont�nued A�rworth�ness (ICA) �nclude 
a requ�rement for a per�od�c check of the correct sett�ng 
of the 24-b�t address.  Th�s �s �ncluded w�th�n JAA 
Technical Guidance Leaflet 13 (Paragraph 12.2/3).

Of note from F�gure 3 are the follow�ng po�nts: [A] five 
seconds after the engines reached takeoff power, just as 
the a�rcraft started accelerat�ng, the torque on eng�ne 
No 2 fell, dropping to 60% of the takeoff level over 
30 seconds, wh�le the other eng�nes’ torques �ncreased 
sl�ghtly.  The torque on eng�ne No 2 then recovered 
but appeared errat�c for two m�nutes [B], before the 
eng�ne was shut down [C].  Th�s was �mmed�ately 

Footnote

�  Horsepower @ 13,820 rpm = torque x 13,820 / 5252 = 2.63 x 
torque [where torque �s measured �n lb.ft].

followed by a sharp drop �n eng�ne No � torque, before 
th�s recovered more gradually back to �ts or�g�nal 
value.  30 seconds later [D], the torque on eng�ne No 
3 reduced as the a�rcraft levelled off, and then reduced 
again to about 70% of the torque values of engines 
Nos � and 4.  It then cont�nued to reduce wh�le the 
torque of eng�nes Nos � and 4 rema�ned nom�nally 
constant.  G-FIZU, now downw�nd, then descended 
to 4,3�0feet above aerodrome level (aal) as the eng�ne 
No � and No 4 torques reduced [E], wh�le the eng�ne 
No 3 torque cont�nued to reduce.  Just over halfway 
along the downw�nd leg, the torques of eng�nes Nos � 
and 4 reduced further as the a�rcraft started �ts descent 
(at about 1,200 ft/min).  However just as the aircraft 
began to turn on to base [F], the eng�ne No � torque fell 
rap�dly to zero where �t rema�ned for over 30 seconds, 
dur�ng wh�ch t�me the descent rate �ncreased to about 
2,200 ft/m�n.  Halfway around the base leg, the torques 
on eng�nes Nos � and 3 started to �ncrease [G], w�th a 
spl�t of about 350 lb.ft (900 HP) �n favour of eng�ne 
No 3, wh�le the eng�ne No 4 torque eventually levelled 
off at �90 lb.ft.

On the descent �nto Stansted [H], at �,�30 ft aal and 
�80 kt a�rspeed, the torque on eng�ne No 3 suddenly 
dropped from just over 1,000 lb.ft (2,700 HP) to about 
380 lb.ft (1,000 HP) where it remained for just under 
30 seconds, at wh�ch po�nt the eng�ne No � torque 
fell rap�dly to the same level.  G-FIZU was now at 
5�0 ft aal w�th �60 kt a�rspeed.  Both eng�ne No � 
and No 3 torques cont�nued to fall towards zero as the 
eng�ne No 4 torque rose rap�dly [I],  to over 950 lb.
ft (2,500 HP) for the final stage of the approach to 
land.  The land�ng and subsequent ground roll were 
uneventful.
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Figure 3

FDR Parameters
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Analysis

The limited range of parameters on the flight data 
record�ng hampered efforts to understand fully the 
behav�our of the powerplants dur�ng th�s �nc�dent.  In 
order to determ�ne the poss�ble causes of the severe 
fluctuations experienced by the flight crew, the data was 
examined by both the NTSB and the engine manufacturer 
in conjunction with the AAIB. This confirmed that the 
behav�our of the powerplants appeared to be cons�stent 
with a failure of the synchrophasing unit.  The fluctuating 
parameters experienced by the flight  crew appear 
to have been the result of spur�ous commands be�ng 
sent to the speed bias motors, producing fluctuations 
in fuel flow and hence all other engine parameters.  
The phys�cal l�m�tat�ons w�th�n the speed b�as motor 
would have allowed the engine to reach a maximum 
of �4,650 rpm.  It �s therefore cons�dered probable that 
during the power fluctuations the No 2 engine exceeded 
�ts governor fuel topp�ng l�m�t of �4,500 rpm.  Th�s 
resulted �n a rap�d loss of eng�ne rpm and torque g�v�ng 
the flight crew the impression that the engine had begun 
to run down.   After shutt�ng the No 2 eng�ne down, the 
remaining engines continued to fluctuate until both the 
No � and 3 eng�nes became ‘fuel topped’ and lost rpm 
and torque.  The flight data recording confirmed that 
although they both appeared to lose power, they d�d not 
run down completely.

The data shows the No 2 eng�ne torque began to 
decrease five seconds after it had reached takeoff power 
dur�ng the takeoff roll.  The crew, however, reported 
that �t was not unt�l they had become a�rborne that any 
problem became apparent.  It seems unl�kely that the 
crew, including the engineer, who was on the jump 
seat, would have m�ssed such an event.  Equally, there 
�s noth�ng to suggest that the data �s �ncorrect and �t 
has not been poss�ble to reconc�le th�s �ncons�stency.

Once presented w�th the problem, there was l�ttle to 
gu�de the crew �n �dent�fy�ng the synchrophas�ng un�t as 
be�ng the cause.  In part�cular, the un�t, as was rout�ne, 
had been turned off for takeoff and thus �t would have 
seemed unl�kely to them that th�s could have been caus�ng 
the problem.  The existing checklists had no procedures 
for mult�ple propeller malfunct�ons and the commander 
had trouble read�ng the checkl�sts due to the movement 
of the a�rcraft and the fact that �t was dark.  Th�s was 
compounded by the press�ng nature of the problem and 
the�r relat�vely low alt�tude.   

Conclusions

The cause of the �nc�dent was a fa�lure w�th�n the power 
supply c�rcu�t board �n the propeller synchrophaser un�t.  
This caused significant power and rpm fluctuations on all 
four engines giving the flight crew difficulty in handling 
the aircraft.  The No 2 engine exceeded its maximum 
governed speed which resulted in the fuel flow to the 
eng�ne be�ng cut back by �ts governor; th�s led the crew 
to bel�eve that the eng�ne had begun to run down and 
they shut that eng�ne down.  The rema�n�ng eng�nes 
continued to fluctuate and, on final approach, the No 1 
and 3 eng�nes also appeared to run down, probably due 
to fuel be�ng cut back after overspeed�ng.

Safety action

The operator, in consultation with the UK CAA, 
has amended �ts procedures to �nclude the checkl�st 
items specific for multiple propeller malfunctions on 
G-FIZU that had been erroneously om�tted.  They 
have also �nformed crews of the �nc�dent and of the 
rev�sed procedures now �n force so that they w�ll be 
able to �dent�fy any reoccurrence �n the future and take 
effect�ve remed�al act�on.
 
A rev�ew carr�ed out by the a�rframe manufacturer 
confirmed that the number of aircraft remaining in 



��©  Crown copyr�ght 2008

 AAIB Bulletin: 5/2008 G-FIZU EW/C2007/03/06 

operation with the analogue synchrophaser fitted is 
extremely low, in the region of 10 aircraft of all types.  
All operators who may have aircraft with this unit fitted 
have been �nformed of th�s event and requested to ensure 
that the�r checkl�sts �nclude the correct act�ons to take �n 

the event of multiple engine and propeller fluctuations.  
In v�ew of the act�ons taken above and the very small 
number of aircraft which may be exposed to this type of 
propeller synchrophaser fa�lure, no further safety act�on 
�s cons�dered necessary.


