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E.C.U, DESCRIPTION
1.  Nose Fairing

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 sllow the anti-icing sir to
exhaust from the nose fairing to the centre passagss through the twelve
hollow vanes of the intake casing.

2. £ Ca

The casing is an alloy casting and is located on the front face of the
low pressure compressor extension,

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

The rear diaphragm sup orts the L.P. compressor front bearing housing and
the stetionary member of the bearing seal. Housed in the centre adaptor is the
0il sepagrator and its front seal.

At the rear of the intake casing 30 hollow entry guide bladcs are fitted
in recesses in the outer casing and are secured by ss=t bolts which are screwed
into 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 aistributes
hot air through the entry guide blades.

The aircraft intake duct is fittsd by means of a manmacls ring to the front
flange of the casing, this fecilitating speedy removal for inspection and engine
ﬂhﬂ!iﬂ‘a

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

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

No, 1 Vane - Joined by duct to No. 12 vane to vent engine anti-icing air

and also breather air from oil scparator, to the rcar of the englne,
External fittings are the front ome for the front hoist, during inatallation,
or the engine sling, and the second one for the adjustable bracket to which
is fitted the fixed length alrceraft link,

/Mo, 2 Vane
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No, 2 Vane - External elbow venting anti-icing air from Nos. 2 and 3 Vanes.

H-:l" 5 Vane -

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

No, 5 Vane -

!u; f Vane -

No; 7 Vane = 0il scavenge from L.P. compressor front bearing amd oil
separation. ©Engine anti-icing air from vancs 5, 6, 7, B and 9 vertically
downwards to atmosphere,

No, 8 Vane - lNose fairing water drain. External elbow for ram air pressure
to fual syatem,

No; 9 Vane - Ram air pressurs to the elbow on Vane 8, Pressure oil to L.P.
compressor front bearing.

QO Vane - 3hielded perforated plate through which engine anti-icing air
vents into the engine bay.

No, 11 Vape - External elbow venting engine anti-icing air to Juiﬁ with that
from Vane 2 and 3.

No, 12 Vane - Joined by duct to No, 1 and 12 vanes to vent breather air to
rear of engine External connections at the vane accepts vent alr from the
constunt apeed drive unit oil tank,

3 Low Pressurc Compressor Rotor

A 8ix stage compreasor rotor, axial flow type, is driven by the sccond stage
turbine wheol.

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

Bach stage of the comprassor rotor blades is mounted in an aluminium alloy
rotor disec, the fitting being of fir tree rfoot form, The fifth ana firat stage
blades are designed with a front and rear key reapectively to the fir tree roots
to provide end location, spacer rings bolted betwecn ench stags progide a positive
loention for stagos two, throe and four.

The'.zerc stage disc complete with blades having rear keys, is located by
two dowels to tho firat stage discs.

Tha spacer ring and the front shaft retaining bolts complete tho assembly of
the zero satage to No, 1 atage dise.

The compressor driving shaft is secured by its integral flange to the rear
of the rotor by bolts pasasing through discs number four and five. A baaring seal
s located to the rcar of the flange followed by a singlc thrust bearing which
loeates the rear end of the compressor rotor within the intermediate casing.

/The compressor
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The compressor driving gear, loented on the driving shaft by serrations,
the bearings and bearing seal, arc all sscured by tabwasher and ring nut. An
adjusting washer locates the retor assembly in relation to the intermediate and
L.P. comprcssor casings.

Splined into the rear of the driving shaft is the rotor tail shaft, on to
the rear of which is splined the L.P. compressor driven coupling. Located inside
the rear of the tail shaff, by three rotaining pins, is n threaded steel ball. into
whifh is aorewed the forward cnd of the eentr: tube unit, the other end being locked
to the resr of the L.P. turbine disc,

b,  Low pressire gompressor casing

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

Groovea of dove-tailed secotion house the five rows of stesl stator blades,
Retaining plates, secursd by countersunk head screws to the casing Joint faces at
the ends of each half row of bladea, retain the blades of stages 1, 2 and 4 in
position when the craings 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

acceptas the engine oil tank,

The front bulkhead is bolted to the flange on the casing, the Ellist fuel
flowmeter 1s mounted on the rear lower portion.

A banjo standard, to which bolts n two way connection, is tnpped into the
rear of the L.P. lower half casing. L.7. delivery air from No. 1 Vane intermediate
casing is piped to the C.5,D.U, oil tank and alaso to the banjo connection to
pressurdse the front and rear bulkhead seals.

A transportation and test bed attachment point is located on the lower half
casing.

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

B. ant chend and Seal

Comprises top and bottom units, attached te the L.P. Compressor Casing,
forming the dividing wall betwecn Zone 1 and 2A of the engine installation. A seal,
located around the bulkhead, is kept to a value of 5 p.s.i. by a valve, Two covers
are provided for the Plow meter and the Constant Speed Drive Unit. Passing
through the bulkhead are Adr, FPuel and oil and hydraulic pipelines, the throttle
control rod and various breese plug connections,

6,  Intermediate Casing

The intermediate casing is situated between the two compressors and contains
both the L.P. exit guide blades, and H.P. entry guide blades.

The central seetion of the casing is conuscted to the cuter portion by eight

cambered hollow vanes, the ares between which is used to convey the L.P. delivery
pressure air to the H.P. compressor inlet,

/The rear L.P,
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The rear L.P. compressor and front H.P. compressor bearings are accommodated
within the front and rear walls of the casing,

Spur gears mounted on the compressor shafts initinte drives which are cone
veyed through three of the hollow vanes to the outside of the casing.

Mounting faces for the auxilisries are arranged around the outer casing,
forming two groups, namely L.P. and H.P, driven., The formor fompriasss the com-
pressor tachomoter generator and L.P. driveon fael pump, The latter comprises the
following: -

H-P- Dri'ﬂn fucl P‘an

Main 01l Pump and four Sdiveng Pumps
Constant Speed Drive Unit

Hydraulie Pump

H.P. Tachometer Gencrator (When fitted)

In nddition it tranamits the drive from the starter to the H.P. compressor
when the starter is in operation,

Vanes of ths casing are used as follows:-
No, 1 Vane - Two connections, piping L,P. delivery air to pressurise:-
(2) Constant speed drive unit oil tank,

(b) Front and resr bulkhead seanls,

No, 2 Vane -
Nos 3 V -
Ho, 4 Vape = Drive to the constant speed unit and starter,
Nos D Vapne - The oil pumps and awciliary drives., 041l drain to the sump,
Na, 6 ?g% - Front - L.P, Driven fuel pump drive., Rear H.P. driven fucl
drj.m. L.P. R.P.M. Tachometer gencrator, L.P. & H.P. Hand turning gears
No, 7 Vane = Vunts cngine oil tank via spring loaded valve to gear chambor.
Nos, 8 Vane - :

7e ure Comprcssor Rotor

The seven stage high pressurc compressor is made of heat resisting atm;.

The rotor blades arc mounted, by fir treoe root form, in the scven stcel ‘discs
betweon which ar: bolted six spacer rings, the whole asseambly being contained’
between the front rotor shaft and 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 seal,
Comprassor roar air 3 als and comprossor driving coupling, is bolted to number aix
spacer ring and number seven rotor disc.
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S Inside the compreasor arc nascmbled concentrically an inner oil tube and an

outer air transfer tube, both made of light alloy.

B. High Pressurc Casing

The cast stsel casing is aplit on tho horizontal centre line and has seven
dove-tailed grooves machined in its inner diameter to accept the seven staghs of
compressor stator blmdcs.

Retaining plates securcd by scrows to the easing joint faces at the ends of
each half row of bladea, rotaining the blados in position when the casings are

separated,

| Air wia an outlst from the third stage of the compressor casing upper hslf
~ o~ 13 used for cooling tha rear face and pressurising the benring s al of the L.P.
. . turbine.

9.  Delivery Casing
The- stainless steel deliver; cnsing is situated between the resr face of the

H.P. compressor cnsing and the combustion chamber outer casing. The inper snd
outer casings arc linked together by eicht hollow vancs,

Two mounting trunnicns are bolted to the outer casing at the 3 o'clock and
9 o'elock positions, and are twoof the throe attachment points for the engine sling.
(The third point being on the air intaks easing 12 o'clock position.)

The H.P. Compressor rear benring support and coupling chamber unit is located
on the fYont of tho inner casing flange, the access hole to the eight locating bolts
of the H.P. coupling being blanked by a cover plate with special scals. Mounted
on the rear of th: inner casing flange is the H.P. turbine rsar bearing support
unit.

Delivery casing external loeations arc P1/P3 switch tapping, 0il occler and
L fuel filter attachments, Unit fuel system brackets and eight duplex burn-rs.
The inner faces of the burncr locations receive the heads of the cight flame
tubes.
Thé bollow vanea arc utilised in ths following manncri=
No. 1 ¥ = Blanked
No v - A/C Hot air scrvices and air starting ductl

No, 3 Vane - Fuel tank pressurising and inducer valve.
' Nos & Vane - 0l feod pipe and oil drain pipes

No, 5 Vane - Vent to atmosphere.

No, 7 Vape - Enginc anti-icing air outlet,
No, B Vane - Blanked

/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.
compresaors with the 18t and 2nd stage turbines respectively.

The inner coupling which drives the L.P. compressor is asituated within the
H.P. 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 is secured by the fitting of the centre tube unit
through the L.P. turbine shaft. This ocentre tube is located in the threaded
steel ball in the compressor tail shaft, the swivelling of the ball allowing
for any malalignment.

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

Eight luge extend forward 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 belis of a smaller
diameter than their locating holes in the ocoupling, permits a flexing of the
H.P. r‘nt‘ﬂtiﬂs MﬂEﬂhl;‘fi

An external labyrinth is carried on this coupling to form a seal with the
coupling chamber houaing.

11. Rear Bulkhead.

This bulkhead forms the dividing wall between zone 2a amd 2b, air seal in-
flated to 5 p.s.i. by the L.P. Compressor, completes the efficient sealing
between the zones. Attached to the front face is the starter exhaust pipe
and the throttle rod rear bearing while on the rear face are the two Breeze
plug connections for the zone 2a fire detectors. Pipelines for the following
services pass through this bulkhead.

i) H:P. 3rd stage air.

ii) Pressure oitl to L.P. Turbine bearing.
iii) Socavenge 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 poaitions.

No. 1 = L.P. Comfressor 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.

Fo. 3 - H.P. Compressor front bearing (ROLLER) positioned in the intermediate
ecasing rear diaphragm.
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N4 - P, 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. & - 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
disphragn.

13. Combustion Chamber Outer Casing.

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

r-t.

The casing comprisea the top and bottom halves, joined along the horizontal

flanges by bolts, spring washera and flanged nuts.

The bottom half casing has three mountings two for the ignition plugs and the
other for the turbine drain connection, also brackets for the two drain bosees 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.

Eight 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
locatea on the inner ring of the flame tube head.

A flare of conical form is spot welded to the bore of the front seotion 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 tube 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.

ﬁ:- Turbine Entry Duct Unit.

The turbine entry duct, housed in the rear of the combustion chamber outer
oasing 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 arc inserted into the rear of the entry ducot, 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) H.P. Turbine bearing support housing.
(v) H.P. Turbine rotor.
(¢) L.P. Turbine rotor.
H.P, @ support hous

The H.P. turbine support housins is carried in the combustion chamber
unit casing which is secured at its front end to the rear face of the delivery
oaaing.

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

An 0il jet and filter assembly located in the housing provides bearing
lubrication.

H.P. MIE Rotor.

The turbine disc is bolted to the large flange at the rear end of the
hollow turbine shaft. PForward of thie 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 tipe.
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.

L.P. Turb;g Rotor.

The hollow L.P. turbine shaft passes through the bore of the H.P. turbine
shaft. A seal at its forward end prevents hot air from the turbine passing
between the shafta to the coupling chamber. Splines at the front end of the
shaft carry the turbine ocoupling. '

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

The L.P. turbine bearing, together with the bearing seal litted between
the bearing and dise, 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. compreasor shaft. The tube provides
positive location between the L.P. turbine and compresacr.

17. Exhaust Annulus.

The exhaust annulus is located on the rear face of the L.P. turbine casing.
It conaists of an inner and outer ring which are separated 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 L.P.
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:-



ISSUED BY B.C.V.S.8. - PAGE 9

IBSUE 1
W HOV. 1%3
SECTION 2
E.C.U. IESCRIPTION

£ No. 1 Vane - Conveys 3jrd stage H.P. compressor air for L.P. turbine cooling
p and bearing seal pressurising.

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

No. 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 eystem.

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

18. Exhaust Cone Unit.

~ The exhaust ocuter come, bolted to the turbine exhsust annulus rear flange,
has front and rcar flanged bellows units designed to permit a limited artioula-
tion which allow for malaligmment between jet pipe and engine.

The jet pipe is atjached 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 exhaust cone and by the rear seating
strap to the jet pipa.

Drainage ocollectors are provided at the bottom of the bellows seals and are
designed to drain away any fuel that may secp through the attachment jointa.

Between the front and rear bellows units, the external surface of the ex-
haust ocone is covered with heat insulating blanket, located by springs on the
port and starboard sides.
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The engine smbodies the complete oil system, including the 0il tank and
ael cocled oil cooler,

i 04l Tank, The stainless steel oil tank is mounted on the port lower side
of the engine, forward of the front bulkhead., A sight glass for 01l contents
is situnted on the front wall of the oil tank.

Capacity

Total capacity of tank - 5 galls,

0il content - 3 galls. 7 pints
Alr space - 1 gall. 1 pint
Usable oil - 2 galls., 2 pints

The tank is pressure filled through an Avery quick release and self seal-
ing coupling located on the suction filter ecasing which is positioned at the
port side of the engine behind the front bulkhead.

The tank is vented to the intermediate casing gear chamber, and incorpor-
ated in the vent is a spring loaded non-return valve, lightly londed which
ensures pressurisation of the tank, thus ensuring a flow of oil to the pump
suction under all operating conditions.

2,  Oil Circulation (Pressure). 04l from the tank is conveyed by external
pipe through the front bulkhesd to the suction filter and pressure pump.

From the pump, via the pressure filter, the oil is directed to various
sections of the engine through thread type filters and Ets.

An extsrnal pipe from the preasure 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-
phragms accommodate oil Jets to lubricate the L.F. compressor rear and H.P. com=
pressor front bearings.

An external pipe from the intermediate casing connects to a two way union
en No. 4 vane of the delivery casing. Onc way through the vane to lubricate by
jets the H.P. Compressor rear and H.P. turbine bearings, the other way rearward
to No. L 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.F.
turbine bearing, the other sn axial Jet directing the oil through the centre tube
to lubricate the inter-shaft bearing.

041 Circulation fsmugﬁ. Pour auxiliary scavenge pumps, on the rear face
of the oll sump, drain oil from the following:=

(a) L.P. Compressor front bearing.
(b) L.P. turbine rear bearing. :

(e) The coupling chamber, which includes the inter-shaft bearing and the
H.P. acopresscr rear bearing.

(d) H.P. turbine bearing.

/BEach pump
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Bach pump accomuodates s filter., The oil from theass four scavenge pumps
together with oil from the fifth scavenge pump, situated in the pressure pump
is returned by common pipe, via the fuel cooled oil cooler %o the oil tank.

L. Fuel Cooled 01l Cooler. A fuel coolsd oil cooler is mounted below the

H.P. compressar casing and comprises a cylinder with a series of internal baffles
around which the englne o'l circulates. Continuous tube units run through the
baffles conveying engine fuel as the coolan%, the oil and fuel are contra-circu-
lating in the cocler, g

A aoring loaded 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
{nitial high pressure in the scavenge system permits the oll to flow across the
end of the cooler direct o the tank until the oll tempersture rises and the
preasure falla.

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

(a) Passes eil from the tank %o the suction filter.

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

{1:] Receives pressurc eil from the pressurc filter, and passes this oil
inte the pipes leading to No. 9 vane of the intake casing.

5 Main 0il Pump. The oil pump is secured to the front face of the oil sump,
1t is of the spur gear type, and cemprises the pressure pump and intermediate
caaing scavenge pumps. The lett<r, which is of groater capacity, is inserted
within the oil sump casing, and the pressure pump projects from it.

The p mps are driven by spur and bevel gears from the front end of the H.P.
compressor rotor.

Petween the pressure pump geara and filter a pressurc chamber is formed,
which accommodates the pressure relief valve and the check valve. The relief
valve which is adjustable controls the systom operating pressurc, the excess pres-
sure being returned to the inlst side of the pressure pump. The check valve, which
is lightly spring loaded, prevents oil from the tank flowing inte and flooding the

engine when stctionary.

The scavenge >ums inlet port is fed via the sump scavenge oil filter and the
outlet port returns the oll through an internal passage in the sump, and through an
external connection via the oil ccoler to the tank.

6. &%ﬂm‘m&?' The four auxiliary scavenge pumps are mounied on
a common ving shaft ani driven through gearing from the front cnd of the H.P.
compressor, BEach sump having a ariving and driven gesr enclosed within a sep-
arate casing.

The pumps are provided with indiwvidual filters which are located in the pump
casing and retained By separnte filter caps.



OIL TANK CONTENTS INDICATOR

OilL TANK OVERFLOW CONMNECTION OIL TANK DRAIN CONMMECTION

OIL TANK
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(2) Remove the filter:-

(v)

(1)  Release the filter cap nut lockspring.

(11} Position a container beneath the filter cover,

(111) Remove the filter capnut followed by the filter and soring.
Examine and clean the filter:-

(£)  If foreign material is found, reject the engine. In this
case do not clean the filter but re-inatall 4t "as found" to minimise

time taken by the repair organisation in investigation.

(e)

(11} If the filter is satisfactory clean the parts with clean

keroaene; using a soft bristle brush, then dry thoroughly with an
air blast. Rag is not to be used.

(111) Bxamine the filter for damage and check the security of the

£8uz6 .

(iv) Discard the filter capnut 0 ring.

Refit the filter:=-

(1)  Fit a new 0 ring to capnut,

(11) Refit the spring followed by the filter and capnut,

(111) Tighten the filter capnut urtil it is Just nipped then
loosen it about ¥ turn. Secure it with the lockspring,

o E tem.

Newly installed E.C,U.

(=)
(v)

(e)

Drain the sump.
Fill the oil tank as follows:-

(1)  Remove the filler connection blanking cap and fit oil
replenishment equipment,

(11) Chargs with oil until oil reaches the 'FULL' mark on the
alght glass,

(111) Remove the replenishment equipment and f£it blanking cap.

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

equipment,

(11) When drsinage has completely ceased from the overflow conneetion
pote the quantity drained.

/(144)
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(i11) Remove the drain equipment and £it the blanking ecap.
~ NOTE: If oil tank has been overfilled calculate the exact amount of

oil pumped into the engine by deducting the quantity of oil drained
from the overflow frem the amount pumped into the tank,

During initial engine run the oil contents will fall by approx.
4 pintu-

[da Replenish the oil tank immediately after initial engine run as in
2 b} &bﬂ"i’ﬂt

3 Qi1 Replenishment after Flight, 01l tank replenishment should be carried
out as soon after flight as possible, Use the oil tank sight glass aa a guide
to ueternine whether or not roplenishment is required and £111 the eil tank as
in pard, 2 (b).

L. 9] gnlen nt after Prolo tandb

Ll

~ (a) If there is no r=lisble racord of the oil state prior to the standby,
or the oil systom has been disconnected (eo.gz. filters removed), the come

Plete procedure detailed for newly-inatalled E.C.U.'s should be followed
irrespective of oil tank contents,

(b) If a1l three of the following conditions are met a full engine run may
be commenceds-

(1) The oil level was checked and found satisfactory prior to the
standby.

(11) The oil systsm has not been disconnected in any way (e.z.
filters removed).

(1i1) The oil sank contents are mors than 2.5 gallons.

During the engine run, keep n strict wateh on the oil tank contents gradually

increase as the oil is scavenged back from the oil sump, WARNDNG: Stop the

engine immediately if the oil level falls below 2.5 gallons., When the engine
(* run is completed roplenish the eil tank as in 2 (b).

Ba Draining engine cil tank,

() Remove the blanking cap from the DRAIN conncction on the oil tank.
(b) Position a container to reeeive drain oil,

(e) Plug the drain self-sealing equipment into drain conneetion.

(a) At the conelusion of the arnining operation, remove the draining
equipment and fit a blanking cap.

6. Qi1 Pressure Adjustuent.

f (a) Remove relief valve capnut, The capnut is wire lécked.

(b) Rslease the adjuster locknut, hold the relief valve adjuster with a
screwdriver during this operation.

(¢) Adjust ghe relisf valve to give the oll preasure roquired; one turn
of the adjuster cquals approx. 5 p.s.i.

(d) Secure adjuster locknut, Hold the relief valve adjuster firaly with
s screwdriver while seouring the loeknut,

(e) Check that ecil pressure is now correct, then fit the ralief valve eap-

nut., Torque tighten the eapnut to 15 lbs. ft. and sccure it with locking
wire, g
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ENGINE AIR SYSTEM
INTRODUCT IOH

The engine air system fulfils the following purposesi-

Pressurisation of constant speed unit oil tank and bulkhead seals.
Pressurisation of fuel tanks and fuel recuperatoras

Hot air supply to aircraft services

Hot air supply to fuel heater.

Engine cooling system

Inducer cooling air to the alternator, constant speed unit oil ccoler and zone 2B
Bngine breathirngsystem.

Engine bay ventilation

Engine anti-icing.

l. Pressurisation of Constant Speed Unit Cil Tank and Bulkhead Seals

L«R+ l"mnpraaaar delivery air enters on aperture in the front face of the inter-
mediate casing diaphragm and flows through No. 1 vane to an air supply connection
which located two external pipes.

P

One pipe supplies air to pressurise the constant speed arive unit oil tank,
the sir entering the tank through a banjo union en the valws 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 seals.

2. FPressurisation of Fuel Tanks and Fuel Racuperators

H.P. compressor delivery air enters the apertures in the delivery easing
diaphragm and flows through No. 3 wane into the inducer slbow of the altarnat
and constant speed drive unit cooling duste. The fuel tanks and reeuperatorsfare
pressurised from a tapping on the induaer elbow. -

3. Hot Ajr Supply to Aircraf4 Servieas

H.P. gompressor delivery air pas-es through apertures in the delivery easing
diaphragm; into No. 2 =ane and then into the dudt elbow from which it is dustad
forward through a non-return valwe to the hot air valve fitted on the starboard Y
side of the intake casing. When the valve is opan it allows hot air %o flow to
~ the aireraft for the following mervices:-

Calin pressurizing and air conditioning
Visz and fin anti-icing
Bomb Bay heating

Porti.;nm of this ducting are also used for conveying air to the engine starter
unit.

ke Hot Air sapply to the Fnel Heater

H.P. compressor delivery air passes throagh apertures in the selivery easing
diaphragm and through No. # 7ane to the elbow en the sasing. Air then flows
through the fuel heater smpply pipe to the front of the engine where it is dimtad -
to the airoraft fuel heater.

B ne Cooli stem

(1) Turbine Discs
cﬂn'l’,i"Thﬁ front E.nd TEAT sssssnasns
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The front and rear faces of the lst stage turbine disc and the fromt face
of the 2nd stage turbine disc are cooled by H.P. delivery air. The air enters
apertures in the seal housing support of the delivery casing and flews threugh
three turbine air feed pipes to the bearing diaphragn; it i1s then piped through
the turbine bearing support drum to discharge, through three apertures, on the

s front face of the let stage turbine disc,

The outer portion of the lst stage turbine disc rear face is cooled by air
from the annulus in front of the diesc, flowing through ports in the disc into the
chamber enclosed by the disc rear face and the inter-stige diaphragm. This air
flows outwards acreoss the disc face and exbaustis into t he turbine.

To cool the inner portion of the lst stage turbina dise rear face and the 2nd
stage h.lr‘b;ne disc front face, air passes through ports in the lst stage turbine
shaft kb aud into the space between the turbine shafts to pass into the annular
chamber between the fuses of the turbine discs. The air flews ocutwards acrees %
2nd stage disc front face and exhausts into the turbines. '

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
of the bearing housing. The air flows through the baaring housing and the wheel

~. hub air coyer on tc the rear face of the 2nd stage turbine roter disc and exhausts
into the jet stream immediately after the 2nd stage turbine. A smaller supply of
air from the same source is directed between the rear face of the bearing howsing
and the diaphragm cone, passes through ports in the rear face of the diaphragm eone
into the vanes of the exhaust annulus and is then exhasusted thromgh holes in the
trailing edge of the vanes into the jet stream.

(44) Combustion chambers, casings and turbine casings.

Compressor delivery ar flowing through the annulus of the combustien sysfem
oeole 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.

L 6. Indugnr Cowling Adr to the Alternator, Conatant Speed Unit 0il Coeler Eg'
B

H.P. compressor delivery air enters apertures in the delivery casing diaphragn
and passes through Ne. 3 vane and the inducer elbow to the imducer control wvalye. =
»~The valve, when opened, causes an inducer to operate, in the censtant speed va
* anit oil cooler ducting, in the alternater eutlet cooling duet and also in goné 2B.
A pipe frvm the control valve carries air to tae inducer in the oil ceeler omtlat
duct and a tapping frem this inducer eonveys air te ths inducer in the alternajor
cooling eutlet duct. Zone 2B is cooled by air piped from a tapping below the gon-
trol valve, passing through the rear bulkbead to discharge from the induser in!-a
zone 25. i

Ts Breathi aten

Pressurised oil and air mixture from the engine oil tank is vented te Ney 7
vane of the intermediate casing. At the outer end of the vane is the tank pressuri-
sing valvej when the pressure in the tank exceeds 2 p.s.i. the valve opens and allows

AAhe mixture to flow through the vane te the gear smmber.

The air is then vented to atmosphere via tbe main engine breather outlet.
The mixture of oil andair frwmthe intermediate casing g2ar chamber, delivery casing
coupling chamber, compressors and intershaft bearings, flows through port inte the
hollow L.P. compregsor shaft and passes to the front of the engine into te oil
separator; it then flows through Nes. 1 and 12 vanes of the intake sacing and is
ducted rearwards to be discharged to atmosphere through the wain engine treather
outlet at the propelling nozzle. Tae oil and air wixture from the 2nd stage turbine
bearing passes inte the hollow 2nd stage turbine shaft and flows forward te the end
of the shaft in the delivery casing where it is duoted via the compling to the inter-
shaft bearing and through the L.P. compressor shaft to betwanted to atmosphare with

' the other mixtureas.



[ r—— — g

Issued by B.C.V.5.5. SHEET

LA R RN RN RN 2

Im LU B 1

Section 7

The front and rear faces of the lst stage turbine disc and the front face
of the 2nd stage turbine disc are cooled bty H.P. delivery air. The air enters
apertures in the seal housing support of the delivery casing and flews threugh
three turbine air feed pipes to the bearing diasphragn; it is then piped through
the turbine bearing support drum to discharge, through three apertures, on the

~ front face of the lst atage turbine disc,

The outer portion of the lst 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 resr face and the inter-stage diaphragm. This air
flows outwards across the disc face and exhausts into t he turbine.

To cool the inmer portion of the lst stage turbina disc rear face and the 2nd
stage turbine disc front face, air passes through ports in the lst stage turbine
shaft kub gud into the epace between the turbine shafts to pass into the annular
¢hamber between the fuces of the turbine discs. The air flows outwards screes t
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 disc and the frent face
of the bearing housing. The air flows through the baaring housing and the wheel

~. hub air coyer on to the rear face of the 2nd stage turbine roter disc and exhausts
into the jet stream immediately after the 2nd stawe turbine. A swmaller supply of
air from the same source is directed betwsen the rear face of the bearing homsing
and the diaphragm oone, passes through ports in the rear face of the diaphragm eone
into the vgnes of the exhaust annulus and is then exhausted throsgh holes in the
trailing edge of the vanes into the jet stream.

(ii) Combustion chambers, cas: and turbine casi

Compressor delivery ar flowing through the annulus of the combustien system
osols the skins of the combustion chambers and casings, flewas rearwards through

ports in the turbine casing and exhanste into the jet stream at the rear of the
2nd stage ‘turbine wheel.

. 6. Induger Coeling Adr to the Alternator, Constant Speed Unit Oil Coeler g__
Zone 2B

H.P. compressor delivery air enters apertures in the delivery casing diaphrags

and passes through Ne. 3 vane and the inducsr elbow to the inducer control wvalye. i
»The valve, when epenad, causes an inducer to operate, in the censtant speed drivs

Anit oil eooler ducting, in the alternater eutlet cooling duct and also in gone 2B.

A pipe frum the control valve carries air to tue inducer in the oil ceeler omtlat

duct and & tapping frem this inducer eonveys air te ths inducer in the nltema}nr

cooling eutlet duct. Zone 2B is cooled by air piped from a tapping below the gon-

trol valve, passing through the rear bulkbead to discharge from the induger in;u

zone 2B.

7.  Engine Breathing Systea

Pressurised oil and air mixture froa the engine oil tank is vented te Ne, 7
vane of thHe intermediate casing. At the cuter end of ‘he vane is the tank pressuri-
sing valvej when thg pressure in the tank exceeds 2 p.s.i. the walve opéms and allows

rﬂu mixture to flow through the vane to the gear semmber.

w
5

The air is then vented to atmosphere via the main engine breather outlet.
The mixture of oil andair frmthe intermediate casing x3ar chamber, delivery casing
coupling chamber, compressors and intershaft bearings, flows through port inte the
hollow L.P. compressor shaft and passes to the front of the engine into he oil
separator; 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

e am . . N e e o i e i
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Air from the seals of the lst stagé turbine bearing. the 2nd stage turbine air

seal and the 1lst stage turbine shaft coupling seal discharges into the turbine bear-
ing support drumj the air then passes through the aperturos of the delivary casing
diaphragm to auguent the air from the H.F. coampressor rear seals and the H.P. com-
pressor rear bearing sealj the whole volume of nir from these seals then passos
through No. 5 vane of the delivery casing to a vent pipe ou the casing which directs
/~he air to atmosphere.

B. Engine Anti-icing

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

Hot air passes through No. 7 vane of the delivery casing and is piped to i hot
air valve mounted on the L.F. compressor casing. The vilve is operated by an
electrically operated sctuator controlled from the cockpit. Wheno 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 bladas then threugh internal
passages to the air intake vanes, while the air in the adaptor circujates around tha
ring and then into the leading edge of the intake wvanes. Air is ducted from the
leading edge of the vanes, to theoulti-skinned nose fairing from which it is
exhausted via the passages in the centre of vanes No. 2 to 11 inclusive. (The

AABBsages in the centre of wanes NHos. 1 and 12 are used to duct air away frem the oil
aparator.

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

(1) Ho. 3 wvane is connected to No. 2 vane by a duct in the perjflery 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 bulkhsad
to exhaust into zone 2B.

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

(1i1) 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 exbhaustad
through an outlet at the outer end of No. 7 vane. The outlat wates with a conasc-
tion in the engine bay doors from which air is exhausted.

1?"(1?) The air passing through No. 4 vane is exhausted from the vans outlet inte
the engine bay. A perforated plate and a deflector plate is fitted over the outlet
to prevent hot air impinging directly upon the engine bay walls.

(v) The fifth outlet is am No. &4 vane and is identical to the outlet oa No. L vane.

9. [Engine Bay Ventilation

Zone 1 forward of the front bulkhead contains the intaxe casing and L.P. com-
pressor casing. The cooling air inlet ducts of the alternator and constant speed
drive 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 wain plane where it is discharged io atmos-

_,a.hora . ’

Zone 24 is the 8ompartment between the two bulkheads which contains the fuel
system. This zone is ventilated by ram air, ducted from an intake fitted benesth
the zone 2A engine bay doer, being directed to the tcp of the sone 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 2ffect in flight.

feont eiesee
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SECTION 7
ATt of the rear bulkhead, zone 2B contains the cosbustion chambers, turbines
and exhaust annulus. Ventilation of this zone is by ran air, ducted frow an in-
take fitted beneath zone 2A engine bay door, cntering tho base of the compartuent
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.

Zone 3 is the zone containing the jet pipe tunuel. It is ventialted by ram
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 &
flow of air duringground running or taxying the outlet snd of the jet pipe is
shaped to give extractor amction.
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