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MAaneswre 
The casing is an oem, 21 10y casting and is located 

on the front face of the low pressure compressor. 

There are six hollow vanes which duct the air fron the 
aircraft intske to the L,P, compressor, and link the outer casing 

with the centre of the casing. The centre section accommodates the 

generater step up gear, generator, oil tank ani the front support 

bearing for the LP, campressor, 
x 

ac At the rear of the intake casing 37 hollow entry guide bs, 
Niades are fitted tn recesaen in the outer o seas ort SS secures I 

ty set bolts which are scremed into the threaded base of each blade. me 

"A ae eae Nas Heats sees tn tn tenes eee sr; 
The Ol tink cover secured to the rear face of tw centre 

section seals off the centre anmilus of the casing and {cru tle oil : 

tank, = float type mechanism connected to the oil tank contents E 

indicator is positioned on the port side of the outer casing. The : 

oil tank cover also supports the L.P, compressor front bearing housing e 

ae and the rotating member of the bearing seal. | 4 
4 sun and planet wheel type generator drive is located in , 

_ the rear end of the generator housing of the intake casings The 
“generator drive housing 4s secured to the front end of the LAP. compressor — 

and has a serrated ‘bore which receives the Skene: driving gear 

Located on the front face of the centre section is the 

intake fairing which is of double skin construction. A forward facing 

aperture permits the entry of air to cool the generator. 

A circumferential collector ring located around the outer — 
easing can provide hot air to the entry guide blades, eit hecwones 

‘ and nose fairing in the event of icing conditions, “err, 
Po =: _ ee ee eee ee ee ee a ee a ae



For reference purposes the six hollow vanes are numbered 
me to six in a clockwise direction viewed from the front of the 

engine. No»! vane being at the one o'clock position, and ere omplayed 

for the following purposes :~ 
No.1 vane Provides an oil tank vent pipe 

No.2 vane Accommodates the oil level indicator 

Now} vane Scavenge oil retum pipe to oil tank, — 
See eee eee eo iN“ 

bearing and generator step up gear.. A 
forward facing pitot tube registers air intake 
pressure at the F.R.F.0. 

Compressor frank at cael whee. 
easend Generator 
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The L.F. compressor rotor is of the milti stage axial flow 
type, and is driven ty the second stage turbine wheel. 

The main assenbly consists of the front rotor centre and 

the LeP. coupressor driving shaft, between which are located the rotor 

@ises, five distance rings ani a retaining plate. These components 
are secured together by eight long bolts, Each stage of the compressor 

rotor blades are mounted in an aluminium alloy rotor disc, the blades — 

being of fir tree form A circlip fitted to the sixth stage rotor disc 
prevents rearward movement of the blades, and a distance ring fitted 

" between each stage provides a positive location for the remaining stages. 
ee ree Denes Rt Me: Sect, Cf the: aotoe: apeenbly leentes qggnet the 

front face of the first stage rotor blades and prevents forvard movenente 

‘The eight securing bolts pass through locating dowels in the 
, sts rotor @iscs, and tranaclt the driving torque, therety relieving the Bolts 
of shear stress a 

to the rear of the rotor by the above mentioned eight securing bolts. 

A bearing seal is located to the rear of the flange followed by a double 

thrust bearing which locates the rear end of the compressor within the 

Antenne ate Sate The auxiliary drive gear is secured to the shaft 

ty serrations, the bearing sve, bearing, and gear are secured to the 

hath Wn tobe: wa eas 

An adjusting washer fitted between the bearing seal and rear 
support bearing locates the rotor assenbly in relation to the intermediate 
and L.P, compressar casings. 

Splines at Pere) 



Splines at the rear end of the shaft accomodate the driven 

The front rctcr centre is secured by the eight belts to the 

front of the L.P, campressor, and locates the compressor front roller 

bearing and the rotating member of its seal by a tabvashered ring mite 

he bore of the rotor centre accommodates the generator driving housing.
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LeP. COMPR DAS TNC 

engine. The engine front mounting support is bolted to the top 
of the casing and is in the form of a forked bracket accommodating 

‘thse Decline taatiaby aid aliemibad the fetch obi or the engine te 

means of a single adjustable link. Two mounting trunnis om either 

bed ani for transport purposes. 

plates, secured by countersunk head screws to the casing joint faces, 

at the ends of cach half row of blades, retain the blades in position 

‘when the casings are separated. Alternate stop bolts, retaining bolt 

‘assemblies each with oollets are fitted between the blades in each row. 



L.P. COMPRESSOR CASING.
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OLYMPUS /OIO! E.C.U, 
SECTIONED VIEW OF 

TP 2788, BLADE ASSEMBLY STATOR



The central section of the casing is connected to the outer 

portion by eight hollow st--:mlined vanes, the purpose of which is to 

convey the L.P. delivery pressure to the E.P, compressor, The hollow 

vanes are also used to provide air tappings fran the L.P, delivery 

to pressurise the varicus air seals etc. throughout the engine. 

The rear LP. compressor ani front H.P. compressor bearings 

are accommodated within the front and rear wall of the casing. Spur 

sears mounted on the compressor shafts initiate drives which are conveyed 

through two of the hollow vanes to the outside of the casing, 

Fuel Pump 
Main pressure and sexwenge oil pump 

ary scavenge oil pumps foaxd li 
H.P. compressor speed indicator (when fit 
Signal generetor when fitted) 
Hydraulic pump when 

In addition, it transmits the drive from the starter to the H.P. 

compressor when the starter is in operation, 

the oil centrifugal breather which prevents loss of oil fran the main 

The Vanes Coe ee 



Noe’ Vane 

Conveys vent air fran the LP. compressor rear and 

H.P. compressor front bearing seals to the delivery 

casing. The vent air which is used for skin cooling 

is supplemented by a restricted flow of L.P. delivery 
aa =F 

No.2 Vane 

Vents the above mentioned seals to Nowt Vane. ® 

Supplies L.P. pressure to the delivery casing to 

“pressurise the variaus seals. | 

NoSVene | 
Vents the oil tank to the gear chauber of the 

intersodiate casing, 

Venta the oft sump 20 the gear chauber of the 

Nos5 Vane e 

an oi] drein to sump 

No.6 Vane 
Accommodates a pipe conveying oil to the L.P, compress:> 

rear ana H.P. compressor front bearings etc. 

lice? Vane 

Nos8 Vane 

An air vent from the bore of the oil separator to the 

main breather.
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STARTER JAW FRICTION DISC ARRANGEMENT.
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resisting steel but is of similar cmstruction to the low pressure 

The rotor blades are mounted in the eight steel rotor discs, 

the blade roots being of fir tree form, and are seoured by a circlip on 

the eigth stage aise and ty the front end flange which is located by dowels 

‘and secured by nuts and bolts to the first stage disc, Between each disc at 

the periphery are distance rings located by dowels acting as a ftroand aft 

The eight steel discs are located radially by toothed couplings on 

each disc boss and axially by the driving shaft through the bore of the shaft 

to the first stage disc locating cone and rear flange which is located by an 

The locating cone is secured to the shaft by a ring mt, the com 
pressor front bearing seal fitting over both components,  Farward of the seal 
is the front roller bearing and accessory drive gear, these being secured to- 

gether with the bearing seal, by a tabwashered lock nut. 

The rear end flange is located by dowels and secured by set bolts 

to a coupling with a toothed end flange which meshes with the radial teeth of 

the eighth stage disc, The coupling is serrated to the driving shaft and abuts 

against the integral flange previously mentioned, the outer Maneter of the 

coupling carries the compressor rear bearing seal, the inner menber of the 

compressor seal is integral with the rear end flange. 

The coupressor bearing rear locates against the integral flange om 

the shaft, the extreme end of which is splined to receive the turbine com-



T.P. 2797 
OLYMPUS 0/0) E.C.U. 

H.P. COMPRESSOR ROTOR ASSY. 3/4 REAR. 



‘The cast stecl casing is split on the horizontal centre 

line and has nine dove-tail grooves machined in its inner diameter 

of exit blades, A set of entry guide blades are looated by integral 
studs which pass through the casing and are positioned by a special 
locating device, A counter-smk head sorew fitted at each end of 

each half row of the ist to the 7th stage rotor blades retains the 

blades in position when the sections are separated. The Sth stage and 

exit blades are positioned by retaining plates. 

In each row of stator and exit blades alternate stop bolts 

and retaining bolt and collet assemblies are fitted to enable the 

assembled, 

casing upper half is used for cooling the rear face of the second stage 



H.P COMPRESSOR CASING.
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The stainless steel delivery casing is situated between 

the rear face of the H.P. campressor and the front mounting of the 

turbine assembly. It supports the H.P. compressor rear bearing and 

seal which is carried in a housing in the centre of an aluminium alloy 

diaphragm. The disphraga forms the front wall of the casing. The inner 

and outer casings are Hnked together by ten hollow vanes through which 

On the front face of the delivery casing an extension piece 

is fitted to align with the rear face ‘of the H.P. compressor rotor. A 

flange in the bore of the extension is fitted with studs to carry the 

H.P. compressor rear seal unit, The seal forms the outer portion of the 

seal assembly which is campleted by the end flange of the H.P. compressor 

A chamber is formed in between a baffle plate and the front 

(ose GF the Wid) vesting maxork Machcage, Pinel taceeka: satel Ae weaned 

by an inner and outer ring of stads and used to prevent high temperature 

‘ An inner liner is fitted between the rear face of the diaphragm 

* and the rear face of the casing which forms two separate chambers. The 

inner chamber acoomodates the campressor turbine couplings, whilst ‘the 

outer chamber, i.e. the static chamber, is subject to cooling air to insulate 

delivery temperatures fror. the coupling chamber. 

A further annular chamber is i formed around the inner diaieter 

of the central casing and is subject to delivery pressure. Hot air ducted 

from the chamber is used for engine anti-ioing and aircraft services, 

To provide ssscesia SO PFOVICO secenece



turbine coupling, a hole is provided at the top of the inner chamber. 

‘The hole is blanked off with a special cover plate and sealing 

device, 

The front and reer’ flanges of the outer casing are drilled’ to 
receive the ect bolts of the IP. compressor casing rear flange and the 
studs of the front flange of the turbine mounting. The rear face of the 

inner casing is fitted with studs to engage with the front flange of the 

ist stage turbine bearing support unit. 

Steel brackets located on the outer delivery casing on its 

The hollow vanes are utilised in the following manner + - 
No.1 vane - ca | 

Cooling air fran the intermediate casing to provide skin cooling 

of the static chamber, 

No.2 vane. . . ; 

where it is supplied to the compressor and turbine seals, 

Provides a vent frow the bearing seals to the main breather. 

‘Nowk vane. 

No.5 vane 

No.7 vane. oie 
HAP. delivery pressure to engine anti-icing system 

‘No.8 vane. 

No.9 vane : , 
_ Aecaanodates an oil pressure pipe for bearing lubrication 

Provides a vent frau the static chamber to the main breather pipe.



The inner coupling which drives the L.P. compressor is 

situated within the .P, coupling, ani is free to rotate independently 

toothed inner driven coupling splined to the rear end of the L.P. com- 
pressor shaft. The coupling is secured to the shaft by a talwashered 

retaining mt. A backing washer is interposed between the nut and 

tabwasher. 

The teeth of this coupling engage with the internal teeth 
ef a driving coupling which 4s secured and located on the front ena 
of the second stage turbine shaft in a similar manner. A bearing 
Sleeve which locates and secures the roller bearing assembly of the 

second stage turbine front bearing, is bolted to the rear face of the 

A steel intemally threaded ball is housed in the end of the 

LP. compressor shaft and is linked with the shaft end piece of the 

second stage turbine shaft by a special connection. Adjusting washers 

fitted between the housing and the shaft end piece determine the side 

clearance of the turbine rotor blades in the stator blades. The ball 

is free to swivel in its housing sufficiently to correct mal-alignnent 

‘pass through the compressor shaft ball housing and fit loosely in 



The cuter coupling assembly is fitted, secured and located 

on the shafts in a similar manner to that of the L.P. coupling. An 

adjustable distance piece is fitted between the end face of the driven 

locates on a shoulder on the shaft. The H.P. driving coupling is adjustea 
for position with an adjusting washer between the end face of the driving 

Jocated in the bore of the outer driving coupling and is held in position 
by a retaining ring. The first stage turbine front bearing inner race, 
cage and roller assembly is fitted at the rear of the driving coupling 

and is secured by a cup washer and retaining mut. The cuter race is 

socportel So Meghan Monel eee in sapien asin the 

(rear member), Each carry a special locating bolt and nut which secures 

& thrust ring housing to the coupling. The head of each bolt is drilled 
‘to engage with one of two spring loaMed plungers fitted to each coupling . 
lug, this device and the special nuts ensures the security of the locating 

bolt assemblies, The thrust ring housing is also lecated on the outer 

driven coupling ty four locating bolts which, being of a sualler diameter 
than the holes in the coupling, permit moversnt of the housing in relation 

to the driven coupling. The steel thrust ring is located between the 

spherical seating of the thrust ring housing and a shoulder on the driven



AERO ENGINE SCHOOL 

The turbine mounting comprises of three min units, 

the front, centre and rear units. The assusblies form the outer 

casing of the combustion chamber and are bolted to each other 

and located by dowels, The front end of the mounting is secured 

to the rear flange of the delivery casing and the rear end to the 

first stage turbine casing. 

The front section has ten equally spaced flanges that 

receive the locating flanges of the flame tube nose units, and 

duplex burners, Four threaded bosses at the base of the unit 

mount the rear end of the fuel system chassis, 

‘The centre mounting is of cylindrical form and is split 

on its horizontal centre line and therefore gives access to the 

flame tubes by removing the top or bottom half. The bottom section 

provides location for the two igniters positioned in No.4 and 7 

flame tubes. There are two external connections at the base of 

the casing, one to provide a combustion chamber fuel drain and the 

other to pressurise the aircraft fuel recuperator system, 

The rear momting encloses the first stage stators and. 

turbine wheel. Ten equally spaced threaded bosses around the 

cuter circumference of the casing secure the support plates of 

the turbine entry duct and are secured by set bolts.



OLYMPUS (Oro) E.C.U 

TURBINE MOUNTING. TP 2a 
\



ELAME TUBES 

Ten flame tubes are situated in the annulus formed 

by the turbine mounting and the inner fairing unit of the turbine 

assembly. Each canprises two main units, i.e. the flame tube head 

and the flame tube unit, No.l, and 7 tubes are fitted with a steel 

insert to receive the igniters, 

The flame tube head unit is of "streamline" form, and has 

a flanged connection by which it is secured to the front mounting 

unit of the turbine mounting. 

Bach flame tube unit comprises four sections welded to- 

gether to make a rigid assembly. The front section carries an outer 

joint ring at its forward end which locates on the inner ring of the 

flame tube head. A threaded boss welded to this section receives a 

locating bolt which passes through the retaining strap of the flame 

tube head, 

A flare of conical form is spot welded to the bore of the 

front section and carries a swirler at its apex which faces towards 

the front of the assembly and fits in the bore of the flame tube head. 

The bore of the swirler locates the "Duplex' burner. Two inter-connecting 

flanges positioned part way along the tube are fitted to link with the 

wijacent flame tube. ‘The reer end of the tube scoomodates a locating 

ring to fit in the turbine entry duct.



OLYMPUS HOIlol £E.¢€,.U 

COMBUSTION CHAMBER TP 2606 

SECTIONED IN POSITION.



The"Duplex"5 burners are secured to their locations 

ites As Ms Gers ese tava wt the fare, 

This type of bumer employs two sets of fuel inlet 

passages each having ite om swirl ani orifice plates. uel 
is supplied to one or both of these passages according to the 

fuel requirements of the engine by means of the flow distributor 

unit. Thus low flows will be fed through the primary passage, 

while additional fuel requirements for normal operations are 

together. 

A mounting plate sccamodating the two inlet 
aaa 2s satin tothe hare etter Sinise 

The atomiser assembly is contained by a flanged 

cylindrical sleeve being looated by a shroud mit, which screws 

on to the burner adapter. The assembly consists of a distributor 

Plock, pilot svirl plate, rear orifice plate, min evirl plate ant 

SEE Conic -Diaees The shroud nut, which is locked on the bumer 

adapter by means of a tab washer and lock mut, contains a series 

of holes which admit a stream of air to an annulus between the 

shroud and the sleeve and thence across the outlet orifice of the 

bumer, In this way, the formation of a carbon deposit is pre- 
waibeks



The fuel aystem consists besicslly of five units i.e, ; - 
1. The main fuel pump which incorporetes the 

2.  L.P.OVERSPEED GOVERNOR which controls the maximun 
LP, compressor R.P,hi, 

3. AIR FUEL RATIO CONTROL which prevents over 

4. PULL RANGE PLOW CONTROL which includes 1, THE 

THROTTLE VALVE, | 2. THE ALTITUDE CONTROL 

wECHANISM, 3,THEH.P, SHUT-OFF 000K. 
5. THE FLOW DISTRIBUTOR supplies fuel to the mein 

burners at s set fuel pressure. 

The pump -s mounted on the reer face of the oi] 
‘sump, and consists of a rotor, supported by aylindrical 
carbon bearings st each end and having formed in it seven 
inclined cylinders socomodating the hardened steel pumping 

pistons, The pistons ere loonted by the auxiliary cemplate 
which is mounted on # universal thrust bell on the pump 

driving shaft, The ends of the pistons which protrude 
fron their respective bores ars bell shaped to fit 

Socketed slipper pads which buttegainst the camplate mounted 
ons trunnion ring and fixed axislly by two trunnion pins, 

A drilling fran the hollow interior of each piaton’to » 

very fine hole in the slipper pad sllows a film of fuel for 

lubrication sess...



lubrication and cooling of the slipper end camplate. The angle 

of inolinetion of this complate can be varied by » servo piston 

from Zero to maximun plunger stroke. 

. The cylinder bores in the rotor are stepped in dismeter 
ond the small ends terminste #9 seven ports in the flet face of 
the rotor, which engages on two kidney shsped ports (inlet and 

The rotor is pressed ageinst the port face by tne seven 

‘Snnulus formed by the step in each cylinder bore, thus giving e 

‘sealing force between rotor and the kidney shaped ports. 

This governor is of the relay type, and is cammon to the 

overspeed governor end other control units, and consists of a 

piston operating in a cylinder against the action of two springs, 

‘The piston is connected to the trunnion ring by link and piston 

‘rod and, controls the engularity of the eamplete, the spring force 
eae the trwanion cing date the position of mechan angulority. 

(Meximum piston stroke) e 

The overspeed governor consists of » chamber in the main 

fuel pup, end is separated by © flexible diephregm which carries 

®@ spring and » hardened steel button in its centre, the button 

operetes @ rocker mechanism which carries » helf ball valve at 

one end and » spring at the other, 

Fuel from the tank is delivered by the fuel tank booster 

pump through the low pressure oock end fuel filter to the main 

fuel pump inlet, then from the seven pistons through a kidney 

shaped ener oo8



shaped port to the mein yamp outlet, fram this passage fas) ts 

teken by on internal drilling to the relay piston which is 
controlled by orifices which ere responsive to eny pump output 

When the control orifices are ell closed the pressures 

on both sides of the piston bosses become equalised end the spiral 

spring moves the piston in the direction to increase fuel 

delivery, the rete of movement being controlled by the size 

of the restricted orifice. 

The opening of any of the control orifices allows fuel 

to escepe fron the spring side of the piston, snd ellows the 

fuel on the other side of the piston to overcome the spring snd 

provided under the control of a force due to the speed of 

_ A mmber of radial ports drilled in the body of the rotor 

creates o centrifugel pressure in the pump casing, which acts on 

the flexible diaphragm, as soon as the predetermined speed is 

reached the half ball velve control orifice is opened end the 

piston is moved to reduce the stroke end delivery.
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The governor is employed to control the stroke 

of the fuel pump and thereby its delivery, thus preventing 

the engine speed from exoseding » pre-set meximum, 

It is located on the intermediote opsing and 

The casting houses o rotor which is driven 

by suitable gearing fron the engine through a quill shaft. 

A rocker lever type amplifier valve vontrols a 

belf-bell orifice leading to the underside of the fuel pump 

stroke control piston. The lever is balanced by a Spring 

assembly against a disphragn, losded by © spring. 

Three connections ere provided ; - a main fuel inlet, 

® connection to the pump servo system, and on outlet for the 

drainege of spill from the quill sheft bearing. Bleeding 

is effected at a special blecd plug, which primes tho 

governor chamber at the inlet side, 

Qperation 

Fuel et delivery pressure is led to the upper 

side of the dlephress by way cfs restricted: bore mski—up 

valve, so that the governor chomber is slways fully primed 

end the pressence of air, detrimental to the setisfactory 

functioning of the unit, is sliminsted. The sctuel connection | 

leads to one of the drillings end a bleed velve is inoluded, 

seer RESIS 



to prime the upper side of the disphregn, _ 

Puel enters the main inlet end passes via a drilling 

‘to the contre of the body cesting; this is open to the central 
bore in the rotor shaft ond the fuel is foreed under the centrifuge 

pressure through redial pesseges in the rotor to its periphery, 

where drillings connect with the governor chamber et the upper 

side of the diephrag», At predetermined speed the centrifugal 

force scting through the fuel on the upper side of the diaphregn a 
is sufficient to move the rocker lever sgeinst the spring 
Sssembly so that the half-bore orifice is opened, This produces 

® reduction of pressure on the underside of the pump stroke 
control piston, resulting in a reduction of pump delivery, 

When a reduction in the rotational speed of the 

engine is effected by "throttling back", thus reducing the 

fuel supply to the burners, the centrifugel force of tie governor 
soting on the disphregn is diminished until contact with 

the rocker lever 18 broken, The spring assembly now noves the 
rocker lever to close the helf=ball orifice so thet pressure on 4 
the underside of the pump stroke control piston is restored, 

and the-piston moves to inoresse the stroke ond delivery of the
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acceleration conditions meters the fiiel supply from the pump to 

possible for the pilot to overfuel the engine and stall the com 

pressor, 

The primary purpose of this control unit is to evaluate 

the compressor delivery pressure by measuring the compression ratio, 

and relate the value obtained to a variable orifice controlling the 
fuel delivery to the burners, The mass flow of air through the 

compressor for all practical purposes can be taken as being directly 

Proportional to compressor delivery pressure so that a value of 

delivery pressure can be used to control the fuel flow. 

The basic unit comprises, a fuel flow metering plunger 

varying the area of an orifice in the fuel supply to the FaRP.oe, 

the position of the burner, and consequently the flow of fuel, is 

controlled ty the pressure drop across the plunger, balanced against 

the influence of a capsule sensing compressor delivery pressure, A 

servo piston attached to the metering plunger is moved by a change 

in servo pressure balance, which is modified by the control capsule 

through a rocker lever carrying the piston servo system valve, whilst 
the pressure drop across the plunger orifice is sensed by a pressure 

control piston, The piston acts upon a rovker lever and half ball 
valve which varies the pump servo pressure end so regulates pomp 

delivery to the value roguined for any given etx muss flow.



During norwal operation, compressor delivery pressure is 

applied to the contrel capsule therety influencing the position of 
the rocker lever, The rocker lever is balanced against the control 
spring which senses the position of the metering plunger according 
to the fim flow, dependent upon the pressure balance across the 

plunger servo piston, Tt will be seen, therefore, that the ratio of 

the lever balance between the control capsule influence and the control r\ 

pressure, the adjustment between the two being effected by the degree 
of spill from the plunger servo chamber half ball valve, controlling 
the position of the plunger, and consequently the flow area through 
the orifices } 

On acceleration, the throttle is opened to rrovide an in- 
‘erensed fuel flov to the engine; this danand is passed by the air/fuel 

ratio control up to the maximm pemdtted ty the metering plunger setting 

for the prevailing compressor delivery pressure. 

As the engine speed and delivery pressure increases, the control ° 

capsule is compressed and causes the rocker lever to open the half ball valve 

will effect the pressure balance across the metering plunger piston onusing 
it to move and increase the flow through the orifice. At the same time, this 

will inorease the tension in the contre] spring, and ccnsequently the load on 
see es rms, 

piston, ils pete ld become stabilized gl gaan a 
determined by the increased compressor delivery pressure, 

During acceleration eccesess



During acceleration, fuel delivery tends to rise above 

the flow limit set by the compressor delivery pressure and causes 

overfuellings This increased pressure drep however, is setsed 

‘by the pressure balance piston controlling the bleed from the fuel 

Pump servo line. In this case the piston moves against its spring 

loading and allows the rocker lever half-ball valve to open and 

increase the bleed from the servo cylinder of fuel pump, thereby 

Giniahan Ros ei ae Palen: 4p Usbaca mL AAsne “the tale Qolaveey 

until the pressure trop across the control unit is restored to its 

desired value and the fuel flow to the proportion demanded by the 

air mss flow. 

In order to match as closely as possible, the complex 

curve that represents the overfuel curve of an engine it is 
ecessmry to use wore than one ratio of fuel flow to aelivedy 

The change of ratio 4s effected by utilising an intermediate 
value between air intake pressure and delivery pressure to close an 

air valve opersted by the differential areas of two capsules; these 

capsules measure the compression ratio and close the valve at the 

desired value. Whilst the valve is open a spill through the valve 

orifice reduces delivery pressure applied to 2 fuel flow control 

capsule to a proportional value. When the valve closes at the 

desired value, the spill is cut off and the full delivery pressure 

to overfuel during the early portion of the engine acceleration range 

to be changed eecea ae



to be changed from the initial setting to a higher setting and thus 

permit the fuel flow to be increased to a greater proportion at the 

higher R.P.M. end of the acceleration range. 



The P.R.F.C. is amsting mounted in the fuel chassis 

located below the delivery ceasing snd contains the throttle and 

potentiometer valve, sltitude control unit and H.P, shut off 

The basic metering assembly consists of two interconnected 

plungers, throttle and potentianeter valves, both valves being 

manually controlled by the pilot's throttle lever, Each consists 

of o plunger operating in an orifice, the ends of the plungers 

being suitably contoured, movement is obteined through the two 

pinions engeging with teeth out in the side of the plungers. 

The two pinions are interconnected by external linkage 

end controlled by tie pilot's lever in the cockpit. 

The control unit consists of « metering plunger,servo 

The metering plunger is located in » flenged guide, 

the flenge of which forms the seal between the cylinder beneath 

the servo piston.The plunger is integral with the servo piston 

which is balanced by throttle delivery pressure on the underside 

and a sensing spring sssisted by servo pressure on the upper 

side, The half ball valve controls the servo pressure through 

the medium of a cantilever whieh is influenced by the sensing 

spring belenoed against the pressure capsule end bellows. 



This is « hydraulically operated plunger which is spring 
loaded in the closed position, operated by » helf ball valve which is 
interconnected with the throttle lever, 

moved forwar3 opening the throttle valve and partly closing the 
potentioneter velve which reduces the pressure in the poteationster = 
line and incresses the pressure difference across a restrictor in. 
thespressure control servo piston, This increase pressure difference 
serosa the servo piston will move the piston to close the servo half 
bell valve, thus increasing the fuel pump pressure until o stete of 

balance scross the piston is regained, For any fixed throttle 

position, the pressure difference across the servo piston restrictor 

Will renein at # fixed valve, 

ase os as, presine: 2jon of eae ee ee 
_ of the ee eohae paartinn, —~ 

Uoser normal steséy running conditions the eltitude metering 
plunger will be partly withdrawn fran its seeting under the influence 
of throttle velve delivery pressure, This euiirs applies a 

Sorresponding load through the push rod to the sensing spring snd so 

loads the cantilever, tending to close tis servo valve, The spplied 
‘Jost S-xeatetton by the striker pin attached to the ram pressure 

The resistance ......



‘The resistence lod of the capsule ageinst the applied 

fuel pressure losding is » messurement of rem pressure, which is 

® function of ambient berontrie pressure end siroraft forward 

are focussed on the servo valve which mainteins a spili through 

the orifice equsl to the amell flow through the restricting 

orifice in the servo piston, so belencing the piston, end therely 

the plunger, to provide « stesdy fuel flow through the orifice 

in sccordence with the air mass flow, 

Chenges in ram pressure st # given throttle setting 

are sensed immediately by the capsule. If the rem pressure 

inorseses the ospsule will expand ond the striker pin will 
increase its loading on the end of the cantilever. This will 

unbalence the forces scting on the servo valve, permitting 

this to lift end inorense the spill fran the orifice. The 

forces scross the piston will be unbelanced, osusing the 

piston to list snd withdrew the flow plunger further fran its 

The increase in flow will result in e rise in pressure 

which will be sensed by the pressure control servo piston, 

The piston becanes unbalanced and will move the tilt the rocker 

zm and so reduce the spill pest the servo half ball velvo, 

This will oeuse on increase in fuel pump servo pressure resulting 

in a movasent of the pump stroke control servo piston to incresse 

the pump delivery ond restore tho pressure drop scross the 

Two anguler foes on the H.P. shut off cook plunger 

are subjected to metered fuel pressure which is restricted by 

the plunger return spring and, in the closed position, 

by eee ee tees



by pressure belence, The metered pressure being permitted to lesk past 

the well of the plunger end so equelise the pressure in the spring 

chamber, These pressures ere unbslanced by the opening of the half 
ball valve, permitting the fuel in the plunger to camminicnte with the 

areas of tie plunger, effects the movement of the plunger sgsinst its 

The flow distributor is loosted within the fuel chassis 

and is designed to meter the fuel evenly under a1] conditions to 

each main burner, It slso ensures thet the mein burners ere closed 

up to © certain fuel pressure. 

The unit consists of « casting in which is housed © spring 

loaded piston operating in a closely fitting cylinder, In the bese | 

of the cylinder, metering slots are ecourately sheped to terminste 

in Grillings in the walls of the cylinder, The drillings redieting 

through the cesting to their appropriate burner connections spaced * 

around the outside of the unit, 

‘Qperation_ 

With the engine stationary, the piston is held in the 

elosed position by the spring, the metering slots being completely 

3 On ongine starting, fuel by-passes the distributor metering 

piston snd is fed to the primery manifold and burners, Whea 

sufficient pressure ds, built wp the piston moves to uncover the 

metering slots, snd sliows fuel to peas to the main burners, 

. i Both primary ......5



Both primery onc wein burners now being in operotion, 

DEP TINS, 
The fuel dump velve is formed integral witn the 

orsting of tho distributor end consists of » spring lorded 

piston typs valve. 

Operttion 

Duriog engine running toe fuel prersure on tic top 

of the piston is opposing the spring keeping the valve closed, 

On engine shut down, the valve opens ellowing fuel to drain 

fron the primsry burner menifold, thus preventing a 

possibility of e hot stert. 
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The turbine entry casing is of prefebriceted 

construction, and houses the locations for the rear ends 

of the flame tubes, 

‘A support plate welded to the rear of each 

eperture osrries s screwed bush to receive a tebwashered set 

bolt by which it 4s secured to the rear of the turbine 
mounting.
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(4) tet stage bearing support housing 
(2) 4st stage turbine rotor 

(3) 2nd stage turbine rotor 

(4) 4st and 2nd stage turbine casing 

The ist stage turbine bearing housings are carried in a 

oylinder which is secured at its front end to the studs in the rear 

face of the delivery casing. The turbine front bearing and support 

Staphregads secured toithe front flange of the cylinder by counter~ 

rear end of the cylinder accommodates a bearing housing that supports 

The front bearing is located in the large Aiaacter bore of 
the support unit and is retained ty a cirolip, ee a Ee 

between the cirelip and the bearing links the bearing with the baffle 

at the rear of the HP. Griving coupling and conveys arain of from 

the bearing to the coupling fram where it passes to the 2nd stage 

The 1st stage turbine rear bearing is supported in a 

housing at the rear end of the cylinder. A cover plate integral with 

the front face of the housing forms a sealed chamber subject to LP. 

delivery pressure for feeding the bearing seals. An cil jet and 

‘filter assembly locates in the housing to provide bearing lubrication, 

whildt at the base of the housing an ail drain pipe projects to the



O
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front feos of the bearing support housing. 

‘kn inner fairing unit completely surrounds the support 

housings and oylinder,ond forms the inner wall of the ennuler 

air ceasing, The front end of the feiring locates in the front 

flange of the cylinder and is further supported by bolts and screwed 

‘bosses on the outside diameter of the QPAL ARO. AC SER TRE BDe 

an Antegrel support ring is bolted to the rear end of the aylindor. 

The fairing set-bolts in the reer of the reer bearing _ 

support housing elso cerry an adjusting wesher, the stator support 

cone, snd the turbine forward baffle, The adjusting washer permits 

axial adjustment of the turbine rotors relative to the turbine 

stators, Each 1st stege stator segnent is carried on e special 

distance piece located against the front fece of the stetor support 

The turbine disc end the interstage diephragm ere bolted 

to the large flenge et the rear of the hollow turbine shaft, Forward 

of the flenge ere the rear besring front end rear sesls with the 

reer bearing interposed; all three camponents being secured to the 

shaft by » retaining out. At the front end of tho sheft is the front 

besring sel, The seel is rotsined in position by the oampressor 

‘splines of the shaft. 

The blades are of eercfcil section end are shrouded at the 

‘tips, Bech hes s root of "fir tree" form which is located axielly 

by # projection at the forward end of the root which engages with the 

front face of the rotor diso, The rear is rutuined by a looking 

teb which engeges ® slot in the root of exch blade and is turned 

down against the rear face of the disc. 
The hollow seseses



Fin lion but stees Gotti Cast panes Game ab 

bore of the ist stege sheft. A seal at its forward end prevents 

hot air fran the turbine passing between tho shafts to the 

coupling chember, Splines at the front ond of the shaft oarry 

the turbine coupling. The bledes are shrouded at the tips 

and are fitted and secured in « similer menner to the ist stage 

The 2nd stage turbine reer beering, which together with 

the beering seel fitted between tha bearing end wheel, are seoured 

to the wheel hub by e retaining out. A centre tube passes through 

the bore of the sheft, s connection piece at its forward end 

loceting in the turbine coupling, The tube provides positive 

2nd stege oesing are bolted together and to the reer flenge of 

the turbine mounting, The 1st stage onsing protrudes forward 
into the turbine mountings end mates with the outer edge of the 

4st stege stator asiinthx Dowels in the reer face of the 

ist stage casing flange engage with and locate the 2nd stege 

stetor segments, The forward outer edges of the segments fit 

over the reer spigot of the casing where they ere retained 

by the 2nd stege casing, st their inner edge, the segments 

are secured by screws to the sesling ring which, with the 
interstage diaphraga, completes the interstege sesl.
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This comprises en outer exhaust duct linked to an 

inner exhaust duct by eight hollow vanes, 

Bolted to # flange in the bore of the inner exhaust 

duet, an "L" section support ring locates the reer bearing 

@isphregm and the rear baffle which closes the rear end 
of the turbine, 

The bearing outer race, roller and cage assembly 

is retained in the bearing housing by the rear flange of the 

housing and by contact witn the bearing housing recess in the 

Gisphrega. 4 recessed cover oerrying the reer bearing oil jet, 
4s bolted to the resr flange of the bearing housing. 

Upper 8nd lower junction boxes on the rear extension 

of the bearing housing receive the inner end flanges of the air 
supply and oil drain pipes respeotively, 

Two lifting brackets sre located on either side of the 

oesing end are used for slinging the engine, 

The rear end of the inner and outer exhaust duota 

Connects with the exhaust innor snd outer cone edeptor, , 

Three of the cight hollow vanes are utilised in the 

following manner ; - 

No,2 Vane, Provides cooling air to tie rear face of the znd 
atege turbine wheel. Cools the bearing housing and 
presaurises the rear bearing seal, = 

No.4 Vone, Acccmmodates on oil drain pipe from the reer 
bearing, ? - 

No.6 Vane, Houses the oil 2eed pipe from e connection on the 
outisde of utisde he outer exhaust duct to oil jet 
assembly in t rear bearing housing cover, 
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The exhaust outer cone, bolted to the turbine exhaust 

anmilus flange, has its front and rear flanges designed to permit 
a limited articulation, should there be an initial ma-alignment 

between the jet pipe and engine. The Jet pipe is attached to the 

cone by means of a quick release rannole clamp. 

Drainage collectors are provided at the bottom of the 

flexible seals which are piped to drain away any fuel that may 

seep through the attachment joints. 

The exhaust inner cone is a truncated cone and is bolted 

to the inner flange of the exhaust anmalus, 



To minimise the risk of fire in the engine bays, 

all drains are brought to the outside skin of the sircraft 

through the engine bay doors in Zones 2k and 25, 

Zone 2h door is of fabriceted construction having 
en inner and outer skin, The door is stressed so that when 

it is in the closed position it forms an integrel part of the 
sircraft structure. Between the inner end outer skins of the 

door collector drains tank is fitted, which is designed with 

two compartments, the front one known as tank A is the smaller 

of the two, and collects glend drainage from the oil cooler, 

fuel puap ond L.P, governor, The second end lerger compartnent 

mown as teak 3; cclieehs: See cagkames Fx <08 amp veers. ere 

oli/air mist from the 1st stege turbine rear beering support 

housing. 

Zone 28 door is of similar construction to that of 

Zone 24, exeept that there is no collector tank fitted between 

the inner and outer skins, 11 drains through the door being 

taken direct to atmosphere, 
Drains Positions 

To sccammodate any leakage fram camponents 

positioned in Zone 1, 4 shallow collector well is provided 

in the forward end of Zone 2A door slightly in f. front of 

No.1 bulkheed, Ey means of s traverse pipe provided between 

‘the inner end outer skins of Zone 24 door the dreinage is taken 

‘reerwards and piped to atmosphere at # position spproximetely 

in the centre | of the door. ve eam 



Adjacent to this pipe will be found the collector drains 

tank selector pipe the purpose of which is to enable the contents of 

either tenk A or tank B to be checked by means of hand opereted drain 

‘Each compartment of the collector drains tank is vented 

to atmosphere through 8 common pipe, the Anlet of which will be found 

in front of tank A selector drain valve. 

Jenk B is designed to be self emptying in flight by 

extractor ection, the outlet pipe being positioned slightly behing 

No.1 bay drein and tanks 4 and B manuel selector drain. 

: A drain to atmosphere at the rear of Zone 2 door i.e. 

slightly forward of No,2 bulkhead, collects any leekege that may 

develop in the oil or fuel systems, the contour of the door 

causing any accumetion to drain rearwarda to the lowest part of 

the door. — 

Protruding from the centre of Zone 2B door is » lerge 

extractor pipe, which discharges fuel collected fron the 

‘combustion chambers, turbine ennulus end exhaust outer cone. at 

‘the reer of the door is © susller drein pipe which discherges to 

etmosphere any leskage which may oeour from the oil or fuel 

connections in Zone 2B. | 

In the outer skin of the jet pipe tunnel are « series of 

‘flush dilled equally speced § inch dismater holes, The purposs 

of these holes is to discherge any condensstion whieh may ooour 

between the inner end outer skins of the jet pipe tunnel, 

At the roar of the jet pipe tunnel two shallow troughs 

ere provided which drain to etmosphere the fusl scoumulation 

which will occur after a 'wet' start.



This is of the spur gear type secured to the port side 
of the oil sump, end consists of the pressure pump, scavenge pump 
casing ond goers. The latter, which is of greater oapscity, is 

inserted within the oil sump cesing, end the pressure pump 
projects fran it, 

Both pumps are driven by spur and bevel gears, fran the 

front end of the H.P. compressor rotor, Bs 

Two housings sre formed integrel with the pressure 
pump casing, the smaller of the two accommodates the pressure 

filter. The lerger housing provides s drive at each end ond 

oan be used to accommodate the H.P. compressor techomter 

generetor and the signal generator. 

Between the pressure punp gears and filter e 
pressure chamber is formed, which accoumodates the pressure 
relief valve snd check valve. The relief valve controls the 

opereting pressure and is provided with the usual form of 
‘Sorewed adjustment, the excess pressure being returned to the 

Anlet side of the pup, The cheok valve, which is lightly spring 

loaded, prevents oil from the tank flowing into,nnd flooding 

the engine when stationery, 

The scavenge pump inlet port connects with the 

Sump scavenge oil filter, end the outlet port returns the oil 

through sn internal passage in the sump, to an external



The three euxiliery scavenge pumps are mounted 
on the front face of the oll sump, and driven fron the 

HP. compressor, Each pump having a driving and driven gear 

@nolosed within » separate casing, Tne common driving shaft 

of the three pumps hes an integral gear which operetes the 

eantre pump and is serrated to carry the front and rear pump 

driving gears, The forverd end of thedriving sheft tranamita 

the drive to the hydrsulic pump, locsted on the cuter face of 

the front scavenge pump. 

The pumps are provided with individual filtera 

which ere loonted in the pump casings and retoiaed by 



A fuel-cooled oil cooler is mounted in the fuel system 

chassis at the base of the engine and camprises a cylinder with 

a series of internal baffles around which the engine oil cirmlates. 

Continuous tube units run through the baffles conveying engine fuel 

a8 4 coolant; the ofl and fuel are contra-circulating in the cooler. 

A spring leaded by-pass valve is embodied in the cooler 

to prevent damage to it when starting the engine under cold conditions, 

The valve, operated by the initial high pressure in the scavenge 
system permits the oil to flow across the end of the cooler direct to 

the tank until the ofl temperature rises and the pressure falls 

sufficiently for the valve to close, thus allowing normal circulation 

through the cooler, : 



is then discharged into a pressure filter, from where it is directed 

to various sections of the engine for lubrication purposes. 
Oil is piped fran a union on the front face of the pressure 

filter chamber to the oil pressure tranamitter located on the front 

face of the front bulkhead, Pipe connections on the transmitter 

o41 pumps bushes and spindles and the L.P. compressor front bearing and 

Journal, 
The pressure feed to the L.P. camressor rear bearing and 

the H.P. Compressor front bearing is taken from a connection on the 

starboard side of the filter chasber and is passed through a rigid 
pipe to a connection on the intermediate casing. An oil passage ~ 

in No.6 vane of the casing supplies oil to an oil gallery situated 

at the rear of the L.P, compressor rear bearing housing. -0il jets 

in the housing of the gallery feed oil to the LP, Compressor bearing, 

to the oi] separator front bearing, and to lubricate the LP. fuel 

ene ioe peice eeten Sie oeeesgee = ee 
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A pipe from the rear connection on the filter housing conveys 

oil to a "tee" connection secured to a bracket on the delivery casings 

One pipe fren thie connection feeds ofl through No.9 vane of the delivery 

casing to a double ended banjo situate? on the inside of the casing. One 

pipe takes a feed forward to a jet in the rear face of the H.P. compressor 

tends rearwards to a "tee" connection on the rear face of the 1st stage 

feeds oil to the front bearing of the first stage turbine shaft whilst 

the other directs a feed to the first stage turbine shaft rear bearing. 

| The second stage turbine front bearing receives its lubrication 

from oil drainage through the first stage turbine front bearing. 

The second pipe fram the connection on the delivery casing feeds 

oil through No.6 vane of the exhaust anmilus to lubricate the second stage 

iercnme Eeaten 

Three auxiliary scavenge pumps located on the front face of the 

il sump, drain oil from the L.P, compressor front bearing, the bearings 4 

and couplings in the delivery casing, and the seemd stage turbine rear 

bearing. Bach pump accomoiates a filter and delivers the drain il into 

the engine sump. 

from the bearings in the intermediate casing is retumed to the sump filter 

and from the main scavenge pump through the oil cooley located in a lateral 

position under the engine, to the oil tank. 

» O41 Tank 

The oi] tank is formed within the casting of the eir intake 

casing, It accommodates a float type mechanism connectei to an oil contents 

gauge located sess



gauge located on the arter casing of the air intake. 

The top of the ofl tank is vented to the intermediate 
casing via an external pipe. 

@wo rigid pipes connected to the of} tank ocnvay oil 

to the low pressure filter and provide a scavenge return line to 
the tank. Each pipe is provided with an Avery self sealing coupling 

and is used in conjunction with filling and draining the oil tank. 
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and a ay for aircraft services. 

A chamber formed by the rear end of the L.P. Compressor 

and the front wall of the intermediate casing provides a source 

of air supply to the various bearing seals. 

A small hole in the front wall of the intermediate casing 

The main supply from the chamber passes through vane No.2 

of the intermediate casing and is piped to a junction chamber in the 

1, The HeP. Compressor rear bearing seal 
2, The 1st stage turbine shaft front bearing seal, 

holes in the shaft permit the same feed to pressurise 

3. The ist stage turbine seals situated on either side 

The L.P. compressor rear bearing and the H.P. Camprecsor 

front bearing seal is vented through vane No.2 of the intermediate 

casing,to vane No,1 where it is cupplimentea with a restricted 

supply of L.P, delivery pressure. The vent air is then fed through 

an external pipe to the static chamber of the delivery casing and



The second source of seal pressurising air is obtained from a 

connection on the @nd stage ef the H.P. ccmpresscr casing. ‘This air is 
piped to No.2 vane of the exhaust anmlus to a junction box on the baffle 

surroundirg the rear bearing asseubly, which cools and pressurises the 

Geoling Systen 

The front and rear feces of the 1st stage rotor dise and the 

front face of the 2nd stage rotor disc are cooled by an air supply obtained 

from the front of the annular chamber formed around the flame t::>s. The 

front’ face of the ist stage rotor. Holes in the <otar dise provide a faced 

into the interstege diaphragn which is integral with the ‘rear face of the 

oton anes Turther holes at the hub of the rotor Sisc provide a feed 

detween ths 4st and Qnd stags chafts which corvey air to the Tear face of 
the ist stage turoine and the front face of the 2nd stage turbine discs. 

The rear ace of the 2nd stage rotor dise and the front face of 

the rear bearing support diaphragm are cooled by a supply of H.F. 2nd stage 

air, This is the same supply used to pressurise the turbine rear bearing 

seal and is fed oto the turbine disc through a hole in the front face of 

the sear bearing support diaphraga. A farther eupply is directed between 

the rear face of the diaphragm and the rear baffle and is exhausted fran 

the outer edge of the baffle into the inner casing of the exhaust annulus. 

The air is then exiausted from the unit into the jet stream via a row of 

holes in the rear of each exhaust anmilus vane. 

The intake sssseens 



the delivery side of the H.P. compressor, 

The quantity of anti-icing air bled from the delivery 

easing is controlled by an electrically operated hot air valve. 

The air from this valve is taken via a rigid pipe to a circumferential 

eollector ring on the sir intake casing fram which it passes through 

the entry guide blades and through internal passages to the intake 

nose fairing. After the air hes ciroulate’ around this feiring, it 

is exhausted via exit ports to the intake guide vanes and discharged 

to etmosphere. 

Services 

On the aprosite side of the delivery casing to the anti-icing 

valve is the aircraft hot air valve. This electrically operated valve 

supplies a quantity of hot air for cabin pressuriging etc., A tapping 

fraa the base of the centre turbine mumting provides a feed to the fuel 
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‘EXDRAULIC FUMP 

The hydraulic pump is situated on the front face of 

No.1 auxiliary scavenge pump and is eplined to the driving shaft 

The pump is of the two stage, variable delivery, high 

‘pressure type and is used in conjunction with the aircraft 

hydraulic system, 

It consists of a first stage low pressure gear pump, 

a second stage piston pump and an unloading valve. The pump 

incorporates its om out-cut and relief valves, delivery 

The first stage pump receives fluid from the reservoir 

stage pump. The capacity of the gear pump exceeds the requirements 

of the second stage and the surplus fluid is by-passed through a 
relief valve set to maintain the required low pressure. 

The second stage pump delivers pressure to an anmilus 

from where it is directed to the camon outlet. This high pressure 

fluid also acts upm the underside of an actuating pistonwhich 

controls the cnloading valve, the unloading valve being biased in 

the open position by a spring. In the “off load" condition, the 

low pressure supply to the second stage is cut off by the unloading 

valve except for a small flow through a restrictor. This restricted 

flow maintains full pressure in the system during the idling perio’ 

While deprived,... ove 



; While deprived of fluid the second stage pump creates 

a depression on the underside of the compensator piston which is 

situated immediately below the first stage pump relief valve. The 

resulting movement of this piston permits inoreased flow through the 

relief valve and consequently reduces the power input required. 

This in conjunction with the starvation of the secend 
stage, results in the whole pump running ~ith the minimum expenditure 
of energy while in the idling condition. 
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