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1, Nose Pairing 
The nose fairing is formed from light alloy sheet, is of double skin 

construction, the space between the skins allowing passage of air for engine 
anti-icing, and open at the front to ram air, The fairing is attached to the 
front face of the centre adaptor by stuas and nuts, the fitting of a dowel 
being such that the fairing will be located in one position only, so lining 
up the ram air outlet and water drain outlet. 

Slots around the mating faces line up to allow the anti-icing air to 
exhaust from the nose fairing to the centre passages through the twelve 
hollow vanes of the intake casing. 

2. Ate Intake Costing 
The onsing is an alloy casting and is located on the front face of the 

low pressure compressor extension, 

The twelve hollow vanes, each with two passage ways link the outer casing 
with the centre scotion, Passages between these vanes duct the air from the 
aircraft intake to the L.P. compressor. 

The rear diaphragm supvorts the L.2. compressor front bearing housing and 
the stetionary member of the bearing seal. Housed in the centre adapter is the 
ofl sepsrator and its front seal. 

At the roar of the intake casing 30 hollow entry guide blades are fitted 
in recesses in the outer casing and are secured by set bolts which are screwed 
nto the threaded base of each blade, At their inner ends the blades locate 
in the centre section, 

A circumferential manifold located around the outer casing distributes 
hot air through the entry guide blades. 

The aircraft intake duct is fitted by means of a manacle ring to the front 
flange of the casing, this facilitating speedy removal for inspection and engine 
changing, 

All vanes vent anti-icing air through their rear ducts whilst anti-icing 
air to the nose fairing flows through the front ducts. 

For reference purposes the twelve hollow vanes are numbered one to 
twolve in a clockwise direction viewed from the rear of the engine, No. 1 Vane 
being at 12 o'clock position and are used for the following purpeses:- 

No, 1 Vane - Joined by duct to No. 12 vane to vont engine anti-icing air 
and also breather air fron oil separator, to the rear of the engine. 
External fittings are the front one for the front hoist, during installation, 
or the engine sling, and the second one for the adjustable bracket to which 
is fitted the fixed length atreraft link. 

‘Mies 2 Vane
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Nez 2 Vane - External elbow venting anti-icing air from Nos. 2 and 3 Vanes. 

‘Nos 3 Vane - 

No, 4 Vane - Shielded perforated plate through which vents anti-ioing air 
Unto the engine bay. 

Kos 3 Vane - 
No, 6 Vane - 

Nos 7 Vane - O11 scavenge from L.P. compressor front bearing and ofl 
Separation. ngine anti-icing air from vanes 5, 6, 7, 8 and 9 vertically 
downwards to ntmosphere. 

io, 8 Vane - Nose fairing water drain, External elbow for ram air pressure 
to fuel system, 

Noi 9 Vane - Ram air pressure to the elbow on Vane 8, Pressure oil to LP. 
compressor front bearing. 

Lae Vane - Shielded perforated plate through which engine anti-ioing air 
vents into the engine bay. 

Vane - External elbow venting engine anti-icing air to Join with that 
from Vane 2 and 3. 

No,_12 Vane - Joinod by duct to No. 1 and 12 vanes to vent breather air to 
Tear of engine Externl connections at the vane accepts vent air from the 
constant speed drive unit of] tank, 

3. Low Pressure Compressor Rotor 

A bix stngo compressor rotor, axial flow type, is driven by the sccond stage 
turbine wheel. 

The main assembly consists of the front rotor shaft, the six rotor discs with 
the five spacer rings, the rotor driving shaft and rotor tail shaft. 

Bych stage of the compressor rotor blades is mounted in an aluminium alloy 
rotor disc, tho fitting being of fir tree. root form, Ths fifth and first stage 
blades are designed with a front nd rear key respectively to the fir tree roots 
to provide end leoation, spacer rings bolted betwoon each stage progide = positive 
location for stngos two, three and four. 

The..zero stage disc complet: with blades having rear keys, is located by 
two dowels to tho first stage discs. 

The spneer ring and the front shaft retaining bolts complete tho assembly of 
the zero stage to No, 1 stage disc. 

‘The compressor driving shaft 1s secured by its integral flange to the rear 
of the rotor by bolts passing through discs number four and five. A bearing seal 
ts located to the rear of the flange followed by a singlo thrust bearing which 
locates the rear end of the compressor rotor within the intermediate casing. 

[the compressor 
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‘The compressor driving gear, located on the driving shaft by serrations, 
“oe the bearings and bearing seal, are all secured by tabwasher and ring nut. An 

adjusting washer locates the rotor assembly in relation to the intermediate and 
L.P. compressor casings. 

2 

Splined into the rear of the driving shaft is the rotor tail shaft, on to 
the rear of which is splined tho L.?. compressor driven coupling. Located inside 
the rear of the teil shafé, by throc rotaining pins, is a thrended steel ball. into 
whieh is screwed the forward end of the centro tube unit, the other end being locked 
to the rear of the i.P. turbine disc. 

be oro: 

‘The alloy casing is in two sections, the extension unit and compressor casing 
‘and secured by bolts along the centre lines. 

Grooves of dovetailed section house the five rows of steel stator blades. 
Retaining plates, scoured by countersunk head screws to the easing joint faces at 
the ends of each half row of blades, retain the blades of stages 1, 2 ani & in 
position when the cnsings are separated. 

A mounting bracket on the starboard side lower half casing, is the location 
for the Constant Speed Drive Unit and Alternator, whilst the port side mounting 
accepts the engine oil tank. 

The front bulthead is bolted to the flange on the casing, tho Blliot fuel 
flowmeter is mounted on the rear lower portion. 

A banjo standard, to which bolts n two may connection, is tapped into the 
rear of the L.P, lower half casing. L.2. delivery air from No. 1 Vane intermediate 
casing is piped to the C.S.D.U. oil tank and also to the banjo connection to 
pressurise the front and rear bulkhead seals. 

A transportation and test bed attachaent point is located on the lower half 
~ easing. 

The first four rows of starter blades, the '0', 1, 2 and 3 stages are bolted, 
with two bolts to each blade, to the compressor casing, s0 providing positive 
location, 

a ont. thend ani Seq) 

Comprises top and bottom units, attached to the L.?. Compressor Casing, 
forming the dividing wall between Zone 1 and 2A of the engine installation, A seal, 
located around the bulkhend, is kept to a value of 5 p.s.i. by a valve. Two covers 
are provided for the Flow meter and the Constant Speed Drive Unit. Passing 
through the bulkhead are Air, Fuel and oil and hydraulic pipelines, the throttle 
control red and various breeze plug connections. 

6. Intermediate Casing 
The intermediate casing is situated between the two compressors and contains 

both the LP. exit guide blades, and H.P. entry guide blades. 

The contral section of the casing is connected to the cuter portion by eight 
caubered hollow vanes, the ares betwoen which is used to convey the L.P. delivery 
pressure air to the H.P. compressor inlet. 

/Phe rear LP.
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= The rear L.P, compressor and front HP. compressor bearings are accommodated within the front and roar walls of the casing. 

Spur gears mounted on the compressor shafts initiate drives which are con= veyed through thres of the hollow vancs to the outside of the casing. 
Mounting faces for the auxiliaries are arranged around tho outer casing, forming two groups, namely L.P, and #.P. drivon. The fornor Comprises the con- Bressor tachometer generator and L.P. drivon fuel pump. The latter comprises the following: = 

HP, Driven fucl pump 
Main 011 Pump and four Sciveng Pumps 
Constant Speed Drive Unit 

@ Hydraulic Pump 
HP, Tachometer Gencrator (When fitted) 

In nddition it transmits tho drive from the starter to the H.P, compressor whon the starter 4s in operation, 
Vanes of ths ensing are used as follows:- 
Nos 1 Vane - Two connections, piping L,P. delivery air to pressurise:- 

(2) Constant speed drive unit ofl tank. 

(b) Front and rear bulkhead seals, 

No. 2 Vane - 

No, y - 

No.4 Vane = Drive to the constant speed unit and starter. 

e Nos 5 Vane - The of] pumps and auxiliary drives. 041 drain to the sump, 
[RZ > Front - L.P. Driven fuel pump drive. Rear H.P. driven fucl drive. (LP. RP. Tachometer gencrator, L.?. & H.P. Hand turning gears) 

No. 7 Vane = Vents engine oil tank vin epring loaded valve to gear chamber. 

‘Nos 8 Vane ~ 

7+ High Pressure Couprossor Rotor 

The ‘seven stage high pressure compressor is mde of heat resisting steel. 

ea The rotor blades arc mounted, by fir tree root form, in the seven stcel ‘dises betweon which ary bolted six spacer rings, the whole assembly being contained’ 
between the front rotor shaft ani the rear rotor centre. 

The front rotor shaft, which carries the compressor front bearing, bearing seal and driving gear, is bolted to stages one and two. 

‘The rear rotor centre, which carries the double thrust bearing, bearing sesl, Compressor roar air s nls and comprossor driving coupling, 18 bolted to number six spacer ring and nuaber seven rotor disc. 
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® Inside the compressor arc assembled concentrically an inncr oil tube and an 
outer air transfer tube, both made of light alloy. 

8. -e: o Casiny 

‘The cast steel casing is split on tho horizontal contre line and has seven 
dove-tniled grocves machined in its inner diameter to accept tho seven stags of 
compressor stator blades. 

Retnining plates secured by scrows to tho casing Joint fnccs at the ends of 
each half row of bindes, retining the blaios in position when the casings are 

| separated, 

Air via an outlet from the third stage of the compressor casing upper half 
. is used for cooling the rear face ana pressurising the bearing s 91 of the L.?. 
. turbine. 

9. Delivery Cesing 

The: stainless steel deliver, casing is situnted between the reer fnoe of the 
HP. compressor casing ani the combustion chambor outer casing, The inner and 
outer casings aro linked together by eizht hollow vanes. 

Two mounting trunnions are bolted to the outer casing at the 3 o'clock and 
9 o'clock ’positions, and are twoof the throc attachnont points for the engine sling. 
(the third point being on the air intake casing 12 o'clock position.) 

‘Tho H.P. Compressor rear bearing support and coupling chasber unit is located 

‘on the front of tho inner casing flange, the access hole to the eight locating bolts 
of the H.P. coupling being blanked ty a cover plate with special seals. Mounted 
on the rear of tho inner casing flange is tho H.P. turbine rear bearing support 
unit. 

Delivery casing external locations are Pl/P} switch tapping, Oil occler and 
fuel filter attachnents, Unit fuel system brackets and eight duplex burners. 

‘The inner faces of the burner locntions recoive the heads of the cight flame 
tubes. 

Thé hollow vanes arc utilised in the following mnncor:- 

‘Noe 1 Vane - Blanked 

Nos 2 Vane - A/C Hot air services and nir starting duct) 

Bos 3 Vano - Puel tank pressurising and inducer valve. 

Noe & Vane - 041 food pipe ani oi] drain pipes 

‘Nos 5 Vane - Vent to atmosphere. 

No. 6 Vane ~ Fucl henter pipe. 

Nos 7Vane - Engine anti-icing air outlet. 

Nos 8 Vane = Blankod 

/10. 
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10. Compressor Turbine Couplings. The compressor turbine coupling assembly is 
housed within the chamber in the delivery casing and connects the H.P. & L.P, 
compressors with the 1st and 2nd stage turbines respectively. 

‘The inner coupling which drives the LP. compressor is situated within the 
HP. coupling and rotates independently on the inter-shaft roller bearing. 
‘The external teeth of the compressor coupling engaged with internal teeth of. 
the L.P. turbine coupling and ie secured by the fitting of the centre tube unit 
‘through the L.P. turbine shaft. This centre tube is located in the threaded 
steel ball in the compressor tail shaft, the owivelling of the ball allowing 
for any nalalignment. 

The outer driven coupling is fitted to the H.-P. compressor rear shaft by 
the same means as the inner driven coupling i.e. splined and retained by a locked 
ring nut, and receives the drive fron the outer turbine coupling intemal teeth. 
The outer track of inter shaft bearing is located between two circlips inside the 
H.P. compressor shaft coupling. 

Eight luge extend forvard from the outer turbine coupling. Each carry a 
locating bolt and nut which secures a thrust ring housing to the coupling. The 
head of each bolt is drilled to engage with one of two spring loaded plungers 
fitted to each coupling lug. 

‘This device and the special nuts ensures the security of the locating bolt 
assemblies. The thrust ring housing, being positioned by bolts of a smaller 
diameter than their locating holes in the coupling, permits a flexing of tho 
H.P. rotating assembly. 

An ettemal labyrinth is carried on this coupling to form a seal with the 
coupling chamber housing. 

11. Rear Bulkhead, 
This bulkhead forms the dividing wall between zone 2a and 2b, air seal in~ 

flated to 5 p.a.i. by the L.P. Compressor, completes the efficient sealing 
‘etween the zones. Attached to the front face is the starter exhaust pipe 
and the throttle rod rear bearing vhile on the roar face are the two Breeze 
plug connections for the zone 2a fire detectors. Pipelines for the following 
services pass through this bulkhead. 

i) HeP. 3rd stage air. 
'4i) Pressure of] to L.P. Turbine bearing. 
iii) Soavenge oil from L.P. Turbine bearing. 
iv) Drain and dump valve fuel. 
v) Zone 2b: inducer. 

12. Bearings. 

There are seven main bearings located in the following positions. 

No. 1 = L.P. Compressor front bearing (ROLLER) positioned at the rear of the air 
intake casing. 

No. 2 - L.P. Compressor rear bearing (SINGLE BALL) positioned in the front wall 
of the intermediate casing. 

No. 3 -/H-P. Compressor front bearing (ROLLER) positioned in the intermediate 
casing roar diaphragm.
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‘Os 4 - 1.2. Compressor rear bearing (DOUBLE BALL) positioned in the front of the 
coupling chamber. 

No. 5 - Intershaft bearing (ROLLER) positioned between the L.P. and H.P. Couplings. 

No. 6 - H.P. Turbine rear bearing (ROLLER) positioned at the rear of the turbine 
inner drum. 

No. 7 - L.P. Turbine rear bearing (ROLLER) positioned in the exhaust annulus 
diaphragm. 

13. Combustion Chamber Outer Casing. 

This outer casing of steel, is fitted between the delivery casing rear flange 
and the front flange of the L.P. turbine casing, this rear joint has located 
between thé flanges the turbine stator support ring. 

i 
The casing comprises the top and bottom halves, joined along the horizontal 

flanges by bolts, spring washers and flanged nuts. 

‘The bottom half casing has three mountings two for the ignition pluge and the 
other for the turbine drain connection, also brackets for the two drain bosses for 
dump valve and fuel system seal drains. 

When assembled, the outer casing encloses the flame tubes, turbine entry duct, 
H.P. turbine stators and H.P. turbine casing in which rotates the H.P. turbine. 

14. Flame Tubes. 
Hight flame tubes are situated in the annulus formed between the combustion 

chamber outer casing and turbine’inner drum. Each combustion chamber comprises 
two main units, i.e. the flame tube head and the flame tube unit, Nos. four and 
six tubes are fitted with steel inserts for the igniter plugs. 

The flame tube head is of "streamline" form and has a flanged connection by 
which it ig secured to the inner surface of the delivery casing, also a retaining 

strap which is bolted to a threaded boss on the flame tube. 

Each flame tube unit comprises four sections welded together 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 flare of conical form is spot welded to the bore of the front section which 
earries a swirler at its apex, faces towards the front of the assembly, and in the 
bore of the swirler the "Duplex" burner is located. Two inter-connecting flanges 
positioned part way along the tubs are fitted to link with the adjacent flame 
tubes. The rear end of the tube accomodates a locating ring which fits into the 

. turbine entry duct. 

A, survine antsy dust unt 
The turbine entry duct, housed in the rear of the combustion chamber outer 

easing is bolted to the H.P. turbine stator support cone. The entry duct is made 
of sheet steel and supports the downstream ends of the eight flame tubes.  Seven- 
teen H.P. turbine stator segments are inserted into the rear of the entry duct, each 
segment being located by the H.P. turbine casing. 

16. Turbine Assembly. 

‘The main units of the turbine section are:—
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(a) HP. Turbine bearing support housing. 

(b) H.-P, Turbine rotor. 

(0) L.P. Turbine rotor. 

BLP. Turbine support housing 
The H.P. turbine support housin: is carried in the combustion chamber 

unit casing which is secured at its front end to the rear face of the delivery 
oasing. 

‘The rear end of the casing acconmodates the turbine bearing and housing, 
the stationary portion of the turbine bearing seal, the stator support cone 
and H.P. turbine stators. 

An oil jet and filter assembly located in the housing provides bearing 
lubrication. 

tor. 

‘The turbine disc is bolted to the large flange at the rear end of the 
hollow turbine shaft. Forward of this flange are the bearing and front and 
rear seals, all three components being secured to the shaft by a retaining nut. 

‘At the front end of the shaft is the compressor driving coupling assembly. 

The turbine blades are of aerofoil section and are shrouded at the tips. 
Each has a root of "fir tree" form which is located axially by a projection at 
the forward end of the root and a locking tab at the rear. 

LP. Turbine Rotor. 

The hollow L.P. turbine shaft passes through the bore of the H.P. turbine 
shaft. A seal at its forvard ond prevents hot air from the turbine passing 
‘between the shafts to the coupling chamber. Splines at the front ond of the 
shaft carry tho turbine coupling. 

The turbine blades are shrouded at the tips and are fitted and secured 
ina similar to the H.P. turbine blades. 

The L.P. turbine bearing, together with the bearing seal fitted between 
the bearing and disc, is secured to the wheel hub by a retaining nut. The 
centre tube passes through the bore of the shaft, and a connection piece at 
its forward end locates in the L.P. compressor shaft. The tube provides 
positive location between the L.P. turbine and compressor. 

17. Behaust Anmulus. 
The exhaust annulus is located on the rear face of the L.P. turbine casing. 

It consists of an inner and outer ring which are soparated by eight radially 
disposed hollow vanes. A flange at the rear of the inner ring accommodates 
the exhaust inner cone, whilst a diaphragm at the front end supports the 
turbine bearing and housing. 

Upper and lower connections on the rear of the bearing housing connect 
with the air and oil drain pipes respectively. 

‘Three of the eight hollow vanes are utilised in the following manner:~
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& No. 1 Vane ~ Conveys 3rd stage H.P. comprossor air for L.P. turbine cooling 
and bearing seal pressurising. 

No. 4 Vane - Houses the oil feed pipe to ofl jet assemblies in the rear 
bearing housing cover. 

Wo. 5 Vane ~ Accommodates an oil drain pipe from the bearing housing. 

A hole at the bottom of the annulus forms a drain which connects with the 
turbine drain system. 

Upper and lower heat shields, attached by brackets, encase both combustion 
chamber outer casing and exhaust annulus. 

18. Exhaust Cone Unit. 
e ‘The exhaust outer cone, bolted to the turbine exhaust annulus rear flange, 

has front and roar flanged bellows units designed to permit a limited artioula- 
tion which allow for malalignment between jet pipe and engine. 

Tho jet pipe is atfached to the exhaust cone by two half clamps which are 
retained in position by the rear bellows unit surrounding them, This unit is 
located by the front manacle clamp to the exheust cone and by the rear seating 
strap to) the jet pips. 

Drainage collectors are provided at the bottom of the bellows seals and are 
designed to drain away any fuol that may seop through the attachment joints. 

Between the front and rear bellows units, the external surface of the ex- 
haust oone is covered with heat insulating blanket, located by springs on the 
port and starboard sides. 
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‘The engine embodies the complete oil system, incluaing the of] tank and 
gel cooled oil cooler. 

12 Q42 Tank, The stainless steel ofl tank is mounted on the port lower side 
of the engine, forward of the front bulkhead. A sight glass for oil contents 

ig situated on the front wall of the oil tank. 

Sapacity 

Total capacity of tank - 5 galls. 
Oi1 content - 3 galls. 7 pints 
‘Air space - Lgall. 1 pint 
Usable ofl - 2 galls. 2 pints 

| ‘The tank is pressure filled through an Avery quick release and self s 
| ning coupling loested on the suotion filter casing which is positioned at the 
| Mower port side of the engine behind the front bulkhend. 

‘ 
‘The tank is vented to the intermediate casing gear chamber, and incorpor- 

ated in the vent is a spring loaded non-retum valve, lightly loaded which 
engures pressurisation of the tank, thus ensuring a flow of oil to the pump 
suction under all operating conditions. 

041 from the tank is conveyed by external 2. Gib Ciroutnt ton Gresaure) 
pipe through the front bulkhead to the suction filter and pressure pump. 

Fron the pump, via the pressure filter, the ofl is directed to various 
sections of the engine through thread type filters and pts. 

‘An extsrnal pipe from the pressure filter housing directs oil to No. 9 
vane of the air intake casing to provide lubrication for the L.P. compressor 
front bearing. Internal passages in the intermediate casing front and rear dia- 
phragas accomodate oil Jets to lubricate the L.P. compressor rear and H.P. com- 
pressor front bearings. 

) An oxtornal pipe from the intermediate casing connects to 2 two way union 
/ en tio. h vane of the delivery casing. One way through the vane to lubricate by 

Jets the H.P. Compressor rear and ii.P. turbine bearings, the other way rearward 
26 No. & vane of the exhaust annulus and through the vane to the centre jet. 

‘This centre Jet comprises two discharges, one radial to lubricate the L.P. 
turbine bearing, the other en axial Jet directing the oil through the centre tube 
to lubricate the inter-shaft bearing. 

3. O42 Ciroutation (Scaveng). Four auxiliary scavenge pumps, on the rear face 
of the of] sump, drain oil from the following:~ 

(a) LP. Compressor front bearing. 

2 ‘ 
(bv) LP. turbine rear bearing. 

(c) The coupling chanber, which includes the inter-shaft besring and the 

HAP. acaprosscr rear bearing. 

(a) H.P. turbine bearing. 

/Ssch pump
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lon Bach pum accomucdates 9 filter. The oil from these four scavenge pumps 
together with oil fron the fifth scavenge pump, situated in the pressure pump 
4s returned by common pipe, via the fuel cooled oil cooler to the oil tanke 

&. _- Ruel Cooled Oil Cooler. A fuel cooled oil cooler is mounted below the 
HP, compressor casing and comprises a cylinder with n series of internal baffles 
around which the engine 011 circulates. Continuous tube units run through the 
baffles conveying engine fuel as the coolant, the oil and fuel are contra-circu- 
lating in the cooler. 2 

‘A spring loaded by-pass valve is embodied in the cooler to prevent damage to 
4t when starting the engine under cold conditions. The valve operated by the 
4nitial high pressure in the scavenge system permits the oil to flow across the 
end of the cooler direct to the tank until the oil temperature rises and the 
pressure falls. 

‘The temperature of the inlet oil may be checked by the connection of o 
slave gauge to a fitting on the front of the front bulkhead lower half. This 
fitting has three internal passages:- 

(a) Passes oil from the tank to the suction filter. 

(bv) Receives scavenge return oil from the cooler, and leads this oil back 
to the ofl tank. 

(c) Receives pressure ei] from the pressure filter, and passes this oi] 
into the pipes leading to No. 9 vane of the intake casing. 

5. Main 012 Pump. Tho ofl pusp is secured to the front face of the oil sump, 
At 1s of the spur gear type, and comprises the pressure pump and intermediate 
ensing scavenge pumps. The lett«r, which is of gronter capacity, is inserted 

within the ofl susp casing, ani the pressure pump projects from it. 

‘The pimps are driven by spur and Bevel gears from the front end of the H.P. 
compressor rotor. 

(@
) 

Betwoon the pressure pump gears and filter a pressure chamber is formed, 
which accommodates the pressure relief valve and the check valve. The relief 
valve which is adjustable controls the system operating pressure, the excess pr 
sure being returned to the inlet side of the pressure pump. The check valve, which 
is lightly spring losded, provents ofl from the tank flowing inte and flooding the 
engine when stotionary. 

The scavenge pum) inlet port is fed vin the sump scavenge oil filter and the 
outlet port returns the ofl through an internal passage in the sump, and through an 
exteroal connection vin the oil cooler to the tank. 

6 ee The four auxiliary scavenge pumps are mounted on 
PX 2 consion driving shaft smi driven through gesring from the front ond of the i 

compresscr. Each jusp having s ariving and driven gear enclosed within a sep- 
arate oxsing. 

The pumps afe provided with individual filters which are located in the pump 
Casing and retained by separate filter caps.
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Scavenge 04) Filters, 

(s) Remove the filter:- 

(4) Release the filter cap nut lockspring. 

(44) Position a container beneath the filter cover. 

(411) Remove the filter capnut followed by the filter and soring, 

(b) Bxamine and clean the filter:- 

(1) _ If foreign material is found, reject the engine. In this 
ease do not clean the filter but re-install it "as found” to minimise time taken by the repair organisation in investigation, 

(1t) Ip the filter 4s satisfactory clean the parts with clean 
kerosene; using a soft bristle brush, then dry thoroughly with an 
air blast. Rag is not to be used. 

(441) Examine the filter for damage and cheek the security of the 
gauze. 

(iv) Discard the filter capnut 0 ring. 

(c) Refit the filters- 

(4). Fit a new 0 ring to capnut. 

(4i) Refit the spring followed by the filter ana capnut. 

(411) Tighten the filter capnut uctil it is Just nipped then 
loosen it about 4 turn. Secure it with the lockspring. 

Eilling or Replenishing Engine 012 System. 

Newly installed 2.C.U. 

(a) Drsin the sump. 

(b) Fill the oi] tank as follows:- 

(4) Remove the filler connection blanking cap and fit oil 
replenishment equipment. 

(44) Char, 
sight glass. 

2 with oil until oil reaches the ‘FULL' mark on the 

(414) Remove the replenishment equipment and fit blanking cap. 

(c) Should the tank be overfilled drain excess as follows:- 

(1) Remove th blanking cap from the oil tank overflow connection, 
position a coniainer to receive drain oil and connect the drain 
equipnent. 

(41) When drainage has completely ceased from the overflow connection 
note the quantity drained, 

/(aas)
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(441) Remove the drain equipment and fit the blanking cap. 

NOTE: If oi] tank has been overfilled calculate the exact amount of 41 pumped into the engine by deducting the quantity of oil drained from the overflow from the amount pumped into the tank. a pint Tins initial engine run the of1 contents will fall by approx. pints. 

& Replenish the oil tank inmediately after initial engine run as in 
2 (b) above. 

3. Gil Replenishment after Flight. O11 tank replenishment should be carried out as soon after flight na possisis, Use the oil tank sight glass na a guide to uetermine whether or not replenishment is required and fill the oil tank as in para. 2 (b). 

& ot len! it_after Prolo: if 

(a) If there is no reliable record of the oil state prior to the standby, or the oil systom has been disconnected (e.g. filters removed), the com 
Plete procedure detailed for newly-installed E.C.U.'s should be followed irrespective of oil tonk contents, 

(b) If ali three of the following ccnditions are met a full. engine run may be commenced s- 

(4) The of1 level was checked and found satisfactory prior to the 
standby. 

(44) ‘The of] system has not been disconnected in any way (e.g. filters removed), 

(444) The of2 tank contents are more than 2.5 gallons. 

During the engine run, kesp a strict watch on the of2 tank contents gradually increase as the oil is scavenged back from the oil susp, WARNING: Stop the engine innediately if the oil level falls below 2.5 gallons. When the engine run is completed replenish the eil tank as in 2 (b). 

5. Draining engine oil tank. 

(a) Remove the blanking cap from the DRAIN connection on tho of] tank. 
(b) Position a container to recetvo drain oil. 

(c) Plug the drain self-sealing equipment into drain connection. 

(a) At the conclusion of the draining operation, remove the draining equipment and fit a blanking cap. 
6 Oil Prossure Adjustaont.. 

(a) Remove relief valve eapnut. The capnut is. wire lacked. 

() Release the adjuster locknut, hold the relief valve adjuster with a 
screwdriver during this operation, 

(c) Adjust the relicf valve te give the of] pressure roquired; one turn of the adjuster equals approx. 5 p.s.d. 
(4) Secure adjuster locknut. Hold the relief valve adjuster firmly with 
3 screndriver while seouring tho locknut, 
(e) Check that cil pressure is now correct, then fit the relief valve enp- nut. Torque tighten the expnut to 15 Ibs. ft. and sccure it with locking wire, . 
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ENGINE AIR SYSTHi 

INTRODUCTION 

‘The engine air system fulfils the following purposss:~ 

Pressurisation of constant speed unit oil tank and bulkhead seals. 
Pressurisation of fuel tanks and fuel recuperators 
Hot air supply to aircraft services 
Hot air supply to fuel heater. 
Engine cooling systen 
Inducer qooling air to the alternator, constant speed unit oil cooler and zone 2B 
Engine breathingsysten. 
Engine bay ventilation 
Engine anti-~icing. 

1. Pre tion of Constant Speed Unit Oi] Tank and Bulkhead 8 

L.R. Gompressor delivery air enters on aperture in the front face of the inter- 
mediate casing diaphragn and flows through No, 1 vane to an air supply connection 
which located two external pipes. 

co 
One pipe supplies air to pressurise the constant speed arive unit oil tank, 

the air entering the tank through a banjo union en the valus housing. The ether 
pipe supplies air to a connection on the bottom of the L.P. compresser easing 
from which it is piped to the front and rear bulkhead seal: 

2. Pressurisation of Fuel Tanks and Fuel Recuperators 

H.P. compressor delivery air enters the apertures in the delivery easing 
iaphragm and flows through No. 3 vane into the inducer elbow of the alternatgr, 
and constant speed drive unit cooling ducts. ‘The fuel tanks and reeuperators{are 
pressurised from a tapping on the induaer elbow. ¥ 

3. Hot Air Supply to Aircrafs Servi 

H.P, gompressor delivery air passes through apertures in the delivery easing 
@iaphraga, into No. 2 ane and then into the dudt elbow from which it is dustad 
forward through a non-return ralve to the hot air valve fitted en the starboard 
side of the intake casing. When the valve is open it allows hot air to flow to 

> the aircraft for the following nervices:- 

Galin pressurizing and air conditioning 
Wing and fin anti-icing 
Bomb Bay heating 

Portions of this ducting are also used for conveying air to the engine starter 
unit. 

he Hot to the Fel Heater 

HP, compressor delivery air passes through apertures in the delivery easing 
diaphragm and through Wo. 4 vane to the elbow en the easing. Air then flows 
through the fuel heater supply pipe to the front of the engine where it is direeted 
to the aircrsft fugl heater. 

5s ine_Cool ii stem 

(4) Durbine Discs 
Cont/The front and rear 
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The front and rear faces of the lst stage turbine disc and the front fac of the 2nd stage turbine disc are cooled ty H.?. delivery air. The air enters apertures in the housing support of the delivery casing and flews threugh three turbine air feed pipes to the bearing dicphragn; it 1s then piped through 
the turbine bearing support drum to discharge, through three apertures, on the 7» front face of the lst stage turbine disc. 

The outer portion of the lst stage turbine diso rear face is coolee by air 
from the annulus in front of the disc, flowing through ports in the disc into the 
chamber enclosed by the disc rear face and the inter-stage diaphragn. This air 
flows outwards acress the disc face and exhausts into the turbine. 

To e601 the inner portion of the 1st stage turbine disc rear face and the 2nd 
stage turbine disc front face, air passes through ports in the lst stage turbine 
shaft bib gut into the space between the turbine shafts to into the annular 
chamber between the faces of the turbine discs. The air flows outwards acrves the 
2nd stage disc front face and exhausts into the turbines. 2 

The supply of air used to pressurize the 2nd stage turbine rear bearing seal 
is also used to cool the rear face of the 2nd stage turbine disc and the frent ‘face 
ef the bearing housing. The air flows through the baaring housing and the wheel 

fy hud air coyer on to the rear face of the 2nd stage turbine roter disc and exhausts 
into the jet stream immediately after the 2nd staye turbine. A swaller supply of 
air from the same source is directed between the rear face of the bearing housing 
and the diaphragm cone, p through ports in the rear face of the diaphragn eone 
into the vanes of the exhaust annulus and is then exhausted throagh holes in the 
trailing edge of the vanes into the jet stream. 

(44) Combastion chambers, casings and turbine casings. 

Compressor delivery ar flowing through the annulus of the combustien system 
omole the skins of the combustion chambers and casings, flews rearwards through 
ports in the turbine casing and exhansts into the jet stream at the rear of the 
2nd stage turbine wheel. 

6. Inducer Cowling Air to the Alternator, Constant Speed Unit Oil Coeler and 
B 

HP. compressor delivery air enters apertures in the delivery casing diaphraga 
and passes through Ne. 3 vane ané the inducer elbow to the inducer control valye. 

‘he valve, when openei, causes an inducer to operate, in the censtant speed driva 
“ anit ofl cooler ducting, in the alternater eutlet cooling dust and also in gone 2B. 

A pipe frum the control valve carries air to tae inducer in the oil ceeler outlet 
duc and a tapping from this inducer eonveys sir te the inducer in the alternafor 
cooling eutlet duct. Zone 2B is cooled ty air piped from a tapping below the gon- 
trol valve, passing through the rear tulkbead to discharge from the indueer into 
zone 25. i 

1. Breathi ratea t 

Pressurised oil and air mixture from the engine oil tank is vented te Ne 
vane of the intermediate casing. At the outer end of the vane is 
sing valve} when the pressure in the tank excecds 2 p.s.i. the valve opens and allow 

Ahe mixture to flow through the vane to the gear emmber. 

The air is then vented to atmosphere via the main engine breather outiet. 
‘The mixture of oil andair frmthe intermediate casing y2ar chamber, delivery casing 
coupling chamber, coupressors ani intershaft bearings, flows through port inte the 
hollow L.P. compregcor shaft and pa: to the front of the engine into the oil 
separator; it then flows through Nes. 1 and 12 vanes of the intake eacing and is 
ducted rearwards to be discharged to atmosphere through the usin engine breather 
outlet at the propelling nozsle. Tuo oil and air mixture from the 2nd stage turbine 
earing passes into the hollow 2nd stage turbine shaft and flows forward te the end 
of the shaft in the delivery casing where it is quoted via the coapling to the inter 
shaft bearing and through tho |..P. compressor shaft to bevanted to atmosphere with 
the other mixtures. 
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The front and rear faces of the 1st stage turbine dico and the front face 
of the 2nd stage turbine disc are cooled by H.P. delivery air. The sir enters 
apertures in the seal housing support of the delivery casing and flews ‘threugh | 
threo turbine air feed pipes to the bearing disphragns it 1s then piped through 
the turbine bearing support drum to discharge, through three apertures, on the 
front face of the lst stage turbine disc. 

The outer portion of the 1st stage turbine disc rear face is coolea by air 
from the annulus in front of the disc, flowing through ports in the disc into the 
chamber enclosed by the disc rear face and the inter-stage diaphragn. This air flows outwards acress the disc face and exhausts into the turbine. 

To cool the inner portion of the lst stage turbine disc rear face and the 2nd 
stage turbine disc front face, air passes through ports in the lst stage turbine 
shaft bab gud into the space between the turbine shafts to pass into the annular 
chamber between the faces of the turbine dis: The air flows outwards acrvss the 
2nd stage disc front face and exhausts into the turbines. 

‘The ‘supply of air used to pressurize the 2nd stags turbine rear bearing seal 
is also used to cool the rear face of the 2nd stage turbine diso and the frent face 
ef the bearing housing. The air flows through the baaring housing and the wheel 

ry bud air coyer on to the rear face of the 2nd stage turbine roter disc and exhausts 
into the jet stream immediately after the 2nd stage turbins 
air from the sane source is directed between the rear face of the bearing housing 
and the diaphragm cone, passes through ports in the rear face of the diaphragn eone 
into the vanes of the exhaust annulus and is then exhausted through holes in the 
trailing edge of the vanes into the jet stream. 

A susller supply of 

(44) Combustion chambers, casings and turbine casii 

Compressor delivery ar flowing through the annulus of the combustien system 
ewols the skins of the comtustion chambers and casings, flews rearwards through 
ports in the turbine casing and exhanste into the jet stream at the rear of the 
2nd stage ‘turbine wheel. 

6. Inducer Cowling Air to the Alternator, Constant Speed Unit Oil Coeler and 
Zone 2B 

H.P. compressor delivery air ent 
and passes through Ne. 3 vane and the inducer elbow to the inducer control valye, 

‘he valve, when opened, causes an inducer to operate, in the censtant speed driva 
anit oil cooler ducting, in the alternater eutlet cooling duct and also in gone 2B. 
A pipe from the control valve carries air to tie inducer in the oil ceeler outjet 
duct and a tapping from this inducer conveys air te the inducer in the alternator 
cooling outlet duct. Zone 2B is cooled ty air piped from a tapping below the gon— 
trol valve, passing through the rear bulkhead to discharge from the inducer ce 

zone 2B. H 
T. Bre: atea 

Pressurised oil and air mixture from the engine oil tank is vented te Noy 7 
vane of the intermediate casing. At the outer end of the vane is the tank pressuri- 

valve} when the pressure in the tank excecds 2 p.s.i. the valve opens and allows 
Ave mixture to flow through the vane to the gear e'mmber. 

‘The air is then vented to atmosphere via the main engine breather outlet. 
The mixture of oil andair frmthe intermediate casing year chamber, delivery ogsing 
coupling chamber, coapressors and intershaft bearings. flows through port inte the 
hollow L.P. compressor shaft and passes to the front of the engine into the oil 
eparator; it then flows through Nes. 1 and 12 vanes of the intake easing and is 

ducted rearwards to be discharged to atmosphere through the uain engine breather 

s apertures in the delivery casing diaphraga
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Aa from the seals of the 1st stage turbine bearing. the 2nd stage turbine air 
seal and the 1st stage turbine shaft coupling seal discharges into the turbine bear~ 
ing support drum; the air then passes through the apertures of the delivary casing 
disphragn to augient the air from the H.P. coupressor rear seals and the H.P. con- 
pressor rear bearing seal; the whole voluae of air from these seals then passos 
through No. 5 vane of the delivery casing to a vent pipe on the casing which directs 

rhe air to atmosphere. 

“B. Engine Anti-icing 

H.P. compressor delivery sir is used to prevent ieing of the air intake, the 
intake vanes, the nose fairing and entry guide blades. 

Hot air passes through No. 7 vane of the delivery casing and is piped to a hot 
air valve mounted on the L.P. compressor casing. The valve is operated by an 
electrically operated actuator controlled from theamckpit. Wien the valve is open, 
hot air passes to the anti-icing air duct inlet and the adaptor ring inlet. The 
anti-icing air in the duct passes into the entry guide blades then threugh internal 
passages to the air intake vanes, while the air in the adaptor circujates around the 
ring and then into the leading edge of the intake vanes. Air is ducted from the 
leading edge of the vanes, to themulti-skinned nose fairing from which it is 
exhausted via the passages in the centre of vanes No. 2 to 11 inclusive. (The 

(Passages in the centre of vanes los. 1 and 12 are used to duct air away frem the oil 
aparator. 

The anti-~icing air ie ducted away from the air intake through five outlets as 
follows:— 

(4) No. 3 vane is connected to No. 2 vane by a duct in the perjfery of the 
intake casing. ‘The air passing through these two vanes is exhausted through an 
outlet at the outer end of No. 2 vane from which it is piped to the rear bulkhead 
to exhaust into zone 23. 

(44) Air passing through No. 11 vane is piped from an outlet at the outer end 
of the vane to zone 2B as described in (i). 

(444) No. 5 and 6 vanes and Nos. 8 and 9 vanes are connected te No. 9 by a duct 
in the periphery of the intake casing. Air passing through these vanes is exhausted 
through an outlet at the outer end of No. 7 vane. The outlst mates with a consec— 
tion in the engine bay doors from which air is exhausted. 

Mav) ‘The air passing through No. 4 vane is exhausted from the vane outlet into 
the engine bay. A perforated plate and a deflector plato is fitted over the outlet 
to prevent hot air impinging directly upon the engine bay wall: 

(v) The fifth outlet is an No. 4 vane and is identical to the outlet on No. 4 vane. 

9. Engine Bay Ventilation 

Zone 1 forward of the front bulkhead contains the intake casing and L.P. com 
pressor casing. The cooling air inlet ducts of the alternator and constant speed 
@rive unit oil cooler pass through the bottom of this zone. Air from the separator 
is ducted from the outlet on the top starboard side of the intake casing through 
the aircraft to the trailing edge of the main plane whers it is discharged to atmos- 

Abere: 
Zone 2A is the bompartment between the two bulkheads which cont the fuel 

systen. This zone is ventilated by ram air, ducted from an intake fitted beneath 
the zone 2A engine bay doer, being directed to the top of tae zone and discharged to 
to atmosphere by the inducer action of the main engino breather through an aperture 
in the rear‘ of the door. Ventilation is assisted by ram effect in flight. 

foont +++
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Aft of the rear bulkhead, zone 2B contains the conbustion chambers, turbines and exhaust annulus. Ventilation of this zone is by ran air, ducted from an in- 

‘take fitted beneath zone 2A engine bay door, entering tho base of the compartment 
and is directed to the top where it enters a duct which carries it to the outlet 
aperture beneath zone 3. An inducer fitted in the outlut duct ensure efficient ventilation of zone 2B during ground running and taxying. 

* 
1 

+1963 

Zone 3 is the zone containing the jet pipe tunnel. It is ventialted ty ran air, ducted from an intake fitted beneath zone 2A engine bay door, directed around the circumference of the jet pipe and exhausted at its rear end. To ensure a flow of air during ground running or taxying the outlet end of the jet pipe is 
shaped to give extractor action.
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