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OLYWPUS

SYMPTON

POSSIHLE PAULT

ACTION 1

Starter button fails to remain in
engagement.
Compressor will not rotate)

Engine rotates but does not reach
sufficient speed to start,

ENGINE FAILS TO START

Open-circuited 2 volt supply to master
starter switch.

Starter motor does not rotate

Starter motor rotates but the starter
drive shaf't is sheared,

Low output from power supply

Last stage of starting cycle does
not came into operation; fault in
last stage of starter panel,

Check fuses.

Check for open circuit in electrical
supply to starter motor.

Remove starter and withdraw the defective
drive shaft and fit a new drive shaft.
Check that the H.P. compressor rotates
freely. If so check the starter panel
operation. If both are satisfactory,
re-fit the starter., If the campressor
is tight remove the engine.

Check ground supply; if satisfactory, check
plug contacts from supply to aireraft con-
nections, If satisfactory, check aircraft
connections to starter panel bus-bar in

power supply compartment.
Change the starter panel.




POSSIELE FAULT

ACTION 2

Engine rotates and reaches full
motoring speed.

Starter motor defective.
Compressor{s) partially seiszed.
Igniter plugs not firing.

H.T. leads defective.

Plugs defective,

No fuel supply.

Obstruction in supply lines.
L.P. cock failure.

Engine fuel system H.F. cock
not fully operating.

Incorrect setting of throttle
linkage.

Fuel pump not funotioning.

Change starter motor.

Change engine.

Check high energy ignition system.
H.T. Harness and contimiity cheock.
Change leads.

Clean and check.

Check fuel tank contents.

Check aircraf't fuel system.

Check operation.

Change F.H.F.C.

Rﬂ‘-ﬁﬂt'

Change pump.
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POSSIBLE FAULT

ACTION

Engine lights up but fades aut.

High jet pipe temperature

Inability to cbtain full speed.

POOR STARTING

Restricted fuel supply
(LePeW.indicator shows low pressure)

L.P. cock failure
Air in the fuel system
Throttle toc far open

Electrical supply to starter at a low
voltage.

Combustion chamber and exhaust cone
drain obstructed or drain valve

sticking.

INABILITY TO OBTAIN FULL SPEED

Throttle control not operating
carrectly.

L.P. overspecd governor set too low.
Defective F.R.F.C.

Main fuel supply to pump restricted
(1.P.W. indicator shows low pressure)

Engine filter choked.

Check fuel filter.

Check Operation.
Bleed system.
Check setting.

Check voltage.

Check for obstruction.

Check and reset controls.

Make necessary adjustment
Chﬂxge F.R.P.C.

Change filter element.



SYMPTON POSSIELE FAULT ACTION L
L.P. fuel cock not fully open. Check.
Excessive ineffective throttle lever Re=-adjust govermor.

movement at T.0. end of range.

UNABLE TO OPEN UP
Leaking serve line Replace servo line pipes if necessary.

Compresscor pressure delivery pipe to Change pipe.
A.F.R.C. fractured or leaking.

Defective nir fuel ratio control. Servo Change A.F.R.Ce.
ball valve not seating correctly.

Pump defective. Change fuel pump.

GENERAL BUNNING FAULTS

Low jet pipe temperature. Instrumentation fault. Check.
Defective thermocouple or leads. Change.
Dirty compressor, Clean compressor.
Split jet nozzle Change jet nozzle.

Oversize nozzle. Change jet nozzle.
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SYMPTON | POSSIBLE PAULT ; ACTION 5
High jet pipe temperature. r Instrumentation fault. Check.
Fractured turbine or compressor Change engine.
!' blades.
i HoPe turbine stators restricted. Change engine.
1‘ Jet pipe nozzle damaged or distorted. Change jet nozgle.
Engine stalls when accelerated or is HoP. turbine stators restricted., Change engine.
sluggish cpening up.
AsFoR.C. defective Change unit.
F.R.F.C. defective. Change unit.
Fuel pump servo gystem defective, Change unit,

Engine will not respond to throttle
centrol,

Linkage defective,

Defective A.F.R.Cs
Defective FuR.F.Co.

Jet pipe temperature low
Compressor dirty

Split nozzle

Check throttle controls.
Change unit,

Change unit.

Clean compressor

Change nozzle
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SYMPTON .' POSSIBLE PAULT 1 ACTION
1

Low oll pressure High oil inlet temperature Re=check with oil temperature normal.
._ Low oil pressure will occur if anti-
| dedng is in use.
Pressure gauge faulty, Change gauge.
Pressure transmitter faulty. Re=-calibrate,
0il pressure filter choked. Clean filter.
0il pressure relief vaolve jammed. Remove valve nssembly
0il tank level low. Replenish tank and re-check.
Intermal oil leak. Check scavenge oil filter for evidence
Note:- Cil temperature gauge not of internal engine failure.

fitted to engine. Make check
with gauge fitted for ground

run.
High oil pressure Pressure gouge faulty Change gauge.
0il pressure relief valve. Re-adjust.

Incorrectly adjusted.

0il pressure tranamitter. Re=-calibrate.
Defective calibration.




SYMPTON ' POSSIBLE PAULT i ACTION 7
High eil inlet temperature | 0il by-passing ccoler | Oheck cocler with valve inoperative, if
| Defective valve in cooler. : defect still occurs, - change cooler.
Internal failure | Change engine,
Engine vibration Engine mountings defective Check installation.
Damaged campressor or turbine. Only Change engine,

likely if a foreign body has passed
through the engine.
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ANALYSIS AND CORRECTION OF FAULTS
ENGINE FAILS TO START

It is assumed that the correct starting procedure
has been carried out and that a fully charged ground starter
unit has been employed.

Starter Motor Rotates

Should the starter motor rotate without turning the
H.P, compressor, it can be assumed that the starter drive
shaft has sheared. Remove the starter motor and the defective
drive shaf't, fit the replacement drive shaf't and check that the
H.P, compressor rotates freely, If the compressor is satisfactory
refit the starter motor., If the compressor is tight - remove
the engine,

Starter Motor does not Rotate

Remove the starter motor, examine the drive ghaft for
condition and checl: that the H.F., corpressor rotates freely.
If both are satisfectory, chec! the sterter rotor in the following
mammer, "ith the starter motor detached from the engine, apply
the appropriate operating voltage to its terminals, If the motor
rotates in this condition it is defective, i.e., weak, if the
motor does not rotate, a motor breakdowm is evident. In either
case replace the starter motor.

Igniter Flugs
Carry out the following checks to ascertain that both

igniter plugs are firing in the appropriate engine:-

(a) Ensure that the fuel cocks are turned "OFF"

Cheok that seevese



(b) Check that the throttle lever is in the "H.P. cock shut"
position.

(c¢) Set the engine selector switch to the appropriate engine.

(@) Set the igniter isclation switch to "ON",

(e) Set the starting raster switch to "ON".

(f) Press the starter button (this will hold for 30 seconds).
The sparking of the igniter plugs will be clearly audible;
if one plug is sparking only, sparking will be regular at
between 1 to 2 per second. If both plugs are operating,
the sparking will be irregular,

(g) At the conclusion, re-set the controls to the "OFF"
positions,

The H,T. side of the high-energy ignition system

can be dangerous if mishandled. Disconnect the
L.T. supply and wait one minute before handling

the equipment.

tion Leads
Check the ignition leads for continuity, insulation and
the seourity of the end comnnections. Make sure that the end
connections are clean to ensure a good electrical contact. Replace
defective cables,
EP, Cock (not operating).

If the throttle lever, when moved to the "H.P. cock Open or
Shut" gate position, is in-operative, it can be assumed that
H.P. cock has jammed. Replace the F.F.F.C,
Fuel Pump

To check the function of the fuel pump, carry out one

Deliberate seeeses
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"Deliberate False Start" as detailed. At the conclusion of the
"False Start", fuel will flow from the drains and also collect
in the jet pipe if the pump is functioning correctly. If mo
fuel, or only a very small quentity of fuel flows from the Adrains
or if the Jjet pipe is dry, it can be assumed that the pump drive
shaf't has failed or that the pump is defective. In either case,
change the pump. If the pump functions satiafactorily, carry
out a "Motoring Cycle” to clear excess fuel from the engine and
jet=pipe,

NOIE

Always bleed the fuel system after changing the

fuel purp or disconnecting fuel pipes,
POOR STARTING. (ENGINE LIGHTS UP BUT FADES OUT).

Mr lock in Fuel Sptem

Adr locks in the fuel system should only occur if the
engine is newly installed, or if any of the components or fusl
pipes have been disturbed. Bleed the fuel system. The absence
of fuel from the drains and in the jet pipe subsequent to an
attempt to run, is an indication of fuel starvetion.

Combustion charber and exhaust cone drain obstruction or drein
valve sticking.

Release the two drain pipe support bracket clips, then
cut the locking wire and release the six union muts and remove
the drein pipes. lext, release the banjo mut and remove the
banjo. Check the valve for freedom of movement and possible
obstruction. Flush out the drain pipes ~"ith kerosine. Refit
the banjo and its washers to the banjo post then fit and
tighten the banjo mut. Fe-asserble the drain pipes and tighten



their union nuts, then secure the pipe support clips. Finally wire-
lock I.'.L'I. union ruts.
Defective A.F.E.C.

To determine whether or not the A.F.R.C. is defective,
it is necessary to isolate the unit, To do this, discomnnect the
min fuel feed pipe from the fuel pump to the A.F.R.C. and the
pipe from the A,F.R.C. to the F,R,F.C. Connect and secure a
slave pipe of suitable length, to the fuel pump fuel outlet and
to the fuel inlet comnection of the F.R.F.C. Disconneot the
servo and suction pipes from the A,F,H.C, and blank of f the pipes.
Blark off all open union comections on the A,F.R.C., run the
engine, but take care not to open up too rapidly or the engine
will stall, If the engine run is now satisfactory it can be
assumed that the A,F.R.C, is defective, If the defect still persists
change the fuel pump,

IMABILITY T0 OBTAIMN FULL SPEED

L.P. compressor overspeed governor set too low.

This defect is indineted by excessive ineffective throttle
lever movement at the T.0, end of the range. With the engine
running, release the gzovernor edjusting screw loclkmut and, using a
screw-driver, turn the adjusting screw clockwise %o increase the
goverring speed of the unit, Fun the engine throughout its operating
range and carry out sdjustments until satisfactory governing is
obtained, Pinally, tighten the locknut and secure it with lock=

wire in the approved manner,

UNABLE TO OPEN UP

The defect mey be caused by a leaking or fractured F.3

Pressure Delivery pipe to the A.F.R.C., Carefully examine the pipe

at itas hlm It
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at its banjo and union oonnections. If a defect is noted, cut
the locking wire and release the union connection muts and
remove the pipe, Pit a new pipe, tighten the nuts securely
and retain them with locking wire in the approved manner.

OIL BY-PASSING COOLER.

The relief valve is located on the rear port side of
the oil cooler and is incorporated in the banjo post. To
verify that the valve is defective it is necessary to blank
thadlmmutathevalwmdumnrtmmmmtu
check the oil inlet temperature. Do this in the following
manner -

(a) Cut the locking wire and remove the starboard cap
mit from its banjo post.

(b) Fit the blanking tool into position in the banjo
post in place of the cap nut.

(¢) Carry out a further engine run and check the oil
inlet temperature.

(d) If the temperature is now satisfactory, change the
valve as follows.

(e) ocut the locking wire on the port cap mut and remove
the cap mut.

(f) Remove the blanking tool from the starboard benjo post.

(g) Remove the sealing washers and remove the pipe

. camplete with the banjos.

(h) Remove the port banjo post, complete with its
integral valve,

(3) Fit a replacement banjo post and its integral valve,
interposing the sealing washer,



(k) Re-fit the pipe and banjas, interposing the sealing
washers and fit the cap nuts. Tighten the cap nuts and
retain them with lock-wire.

(1) Carry out a further engine run to escertain that the oil
temperature is now satisfactery.
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Eigh Energy Ignition

The High energy ignition system has been developed
to ensure ignition of fuel in gas turbine engine combustion chambers
under conditions where normal booster coil ignition is ineffective.
The most difficult condition is to re~light at high altitudes and
apeed.

In order to re-light at high altitudes and high air mass
flow, it has been found that a different form of discharge than that
dissipated in a short time at a rate of approximately 60 discharges
per mimite is required.

The prinociple of operation is as follows: a 2, wolt D.C.
induction coll, operated by a trembler, charges a condenser through a
high voltage rectifier. When the rising voltage increesse to a value
of approximately 2,000 volts the sealed discharge gap breaks down and
the condenser discharges across the gap, through an inductance to the
engine surface discharge plug.

The condenser is then re-charged and the process repeated.

Reslsters are fitted to the unit to protect the unit in the
event of fallure of the sealed gap or open cirocuit of the extermal high
tension lead.

Warning: It cannot be emphasised toogreatly that these

units are lethal.



ELECTRICAL CABLES

FLAME DETECTOR ATTACHMENT BOLT

DETAILS OF FLAME DETECTOR

FLAME DETECTOR.
INSTALLATION.
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INHIBITING OF THE ENGINE FUEL SYSTEM WITH

AN ENGINE THAT CANNOT EE RUN.

Femove the two blanks from the fuel drain system located
at the base of the fuel filter.

Blank off the engine mein L.F. fuel feed connection.
Engage the starter mechanism and loock the H.P. system
to prevent rotation of the engine.

Retain the throttie valve in the fully open position.
Drain the fuel filter by opening the drain valve at the

base of the filter housing. Then open the following

bleeds:-
(a) Fuel Filter.
(b) Fuel Pump.
(e) Cruise governor
(4) L.P. max. R.P.M. governor.

Remove the blanking plug in the cruise governor diaphragm
cover. Drain the fuel and refit the plug.

Connect the rig delivery pipe to the engine fuel pump
delivery connection.

Connect a pipe to the § B.S.P. pump inlet pressure tapping
in the p.nnp'bm and arrange it to return the spill flow
back to the inhibiting rig tank with the least posaible
restriction. This is essential in order to avoid high
pressure building up in the low pressure side of the
aystemn.

Connect the "Pressure tapping" on the rig to the primary
burner connection on the engine.

When the filter has drained close the dmin valve.
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15.
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Close all the air bYleeds "finger tight" only, except the L...
max, governcr bleed which must be left cpen.

Ensure that the rig delivery cock is in the closed positions.
Then move the two way cock to select "pressurise".
Start the rig, holding the button in until a pressure is
indicated on the gauge; set the pressure control so that the
gauge indicatea LO0 s.5.,I. Shut down the rig holding in the
button until the pressure falls to zerc.

Select "inhibit" by means of the two way cock, open the
delivery cock and restart the riges The pressure gauge will
indicate the rig delivery pressure required to cause the flow
of inhibiting oil through the system sufficient to give a
mressure difference across the primary burnmers of 400 I.S.I.
The indicated pressure will be in the order of 500 r.S.I.
Continue until the inhibitor flows from both the turbine
drain and L.P.governor bleed, During this operation
inhibiting oil should leak past the four bleed valves. When
this is cbserved open the Bleeds then relighten including the
Le2s governor bleed,

Stop the rig, re-comnect pipe lines and release starter.
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DVHIBITING THe OLYWPUS FUEL SYSTEG

The preferred method is by running the engine using
inhibiting oil as fuel. when an engine ceannot be run a special
rig must be used.

then to Inhibit

The fuel system should be inhibited if it is to remain

idle for more than seven days.

Re=inhibiting should be carried cut every twelve

A cocooned engine should have its fuel system re-inhibited

every three years.

PROCYDURE TO INHIEIT /. SERVICEABLE ENGINE INST.LLED IN AN ATRCRAFT

Items required:

(1) & gravity tank cepacity approximately five gallons and
fitted with an efficient tank filter.

(2) A change over cock to shut off the normal fuel supply
fran the Aireraft tenks, and open the inhibitor supply
to the fuel system. This cock is to be in the L.P. supply
line at a suitable point up stream of the engine low
pressure filter.

Nethod

Conneet inhibitor supply pipe to change over cock in the L.F.
pipe line and prime to this point by bleeding the cock.

With the engine running at "IDLING" condition, operate the change
over cock to deliver inhibitor into the fuel systein.

Bleed off any trapped fuel from the governor system by
opening the necessary bleed valves.
" lnke morual "SHUT-DOWN" when inhibitor has passed through the

system denoted by the issuing of white sonoke from the jet pipe.
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FUEL KIG

To facilitate inhibiting of engines which cannot be
run, a rig is provided. It comprises a tank designed to hold
six gallons of approved inhibiting fluid, which is connected via
an engine type filter to an electrically driven engine type pump,
the delivery pressure from this pump being controlled by a B.F.C.
rrmwh_iphthucapmlahubem removed, Fuel from the pump
outlet is taken via a pressurising valve and isolation cock, to
a cormection on the outlet side of the engine pump, a two waoy
cock in the system can be positiocned to "Pressure"” or "Inhibit.”
A further connection is made from the rig to the primary burner line,

and when the cock is set to "inhibit" the pressure in this line is
connected through the cock to the B.P.C. piston, when ®pressurise" ias
selected this line is isolated and pump delivery press is applied to
the B.P.C. Piston.

To obtain the desired burmer line pressure for inhibiting,
close the rig isolation cock so that there is no supply to the engine
pump, and set the two way cock to "pressurise," start the rig, and
make the necessary adjustment on the B.F.C. to give the required
pressure reading on the rig gauge.

Setting in this manner ensures that the stroke of the rig
pump is not limited until this pressure is raised at the BE.P.C. piston.

Having set the pressure in this manner if the isclation
cock is no7 opened and the two way cock set to "inhibit," the rig
pump delivery pressure will rise by an smmount equal to the pressure
difference between the engine pump outlet, and the primary burner
line pressure which will rise to the original setting.

Example
1. With no flow to the engine and the two woy cock at

"pressurise," adjust B.P.C. until gauge reads 400 p.s.i.

2. Open rigecececes.



2,

Open rig isolation cock and set two way cock to
"inhibit", burner line pressure will rise up

te 40O p.8S.i.. If the pressure drop between the
outlet of the engine pump and bumer line equals

EOGP-E..*I.-. the rigg&ugeﬂill read LOO + 600 =
1,600 p.s.i.

—

—
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