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MAancswr]
The casing is an elmmbedsl alloy casting and is located

on the front face of the low pressure campressor,

There are six hollow vanes which duct the air from the
aircraft intake to the L.P. compressor, and link the outer casing
with the centre of the casing, The centre section accommodates the
generator step up gear, generator, oil tank and the front support
bearing for the L.P, compressor,

At the rear of the intake casing 37 hollow entry guide
blndumﬂ-ttadinrecuaain the ocuter casing and are secured
by set bolts which are screwed into the threaded base of each blade,
At their m ends the blades locate in holes in the mm casing,

The oil tank cover secured to the rear face of the centre
section seals off the centre anmulus of the casing and forms the oil
tank, & float type mechanism conmnected to the oil tank contents
indicator is positioned on the port side of the outer casing. The
oil tank cover also supports the L,P. compressor front bearing housing
and the rotating member of the bearing seal.

A sun and planet wheel type generator drive is located in
the rear end of the generator housing of the intake casing. The
generator drive housing is secured to the front end of the L.P. compressor
and has a serrated bore which receives the generator driving gear
shaft,

Located on the front face of the centre section is the
intake fairing which is of double skin comstruction. A forward facing
aperture permits the entry of air to cool the generator,

A circumferential collector ring located arocund the outer
mnngmpmvidehmurtothemmguﬁchh&u, guide vanes
and nose fairing in the event of icing conditions,



Far reference purposes the six hollow vanes are numbered
e to six in a clockwise direction viewed from the front of the
engine. No.1 vane being at the one o'clock poaition, and are employed
for the following purposes i~

No.1 vane Provides an oil tank vent pipe

No.2 vane Accommodates the oil level indiecator
and shaft

No.} vane Scavenge oil return pipe to oil tank,
il drain from the L.P. campressor front
bearing and generator step up gear,. A
forward facing pitot tube registers air intake
pressure at the F.R.F.C.

Nosk vane 0il tank cutlet. Oil feed to the L.P.
Compressor front bearing and generator step
up gears Generator leads.

No.5 vane Provides a vent for the generator cooling
air,

No.6 vane Provides L,P, delivery pressure to the L.P.
compresscr front bearing seal and also exhaust
cooling air from the generator.
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The L.F. compressor rotor is of the multi stage axial flow
type, and is driven by the second stage turbine wheel,

The main assembly consists of the front rotor centre and
the L.P, compressor driving shaf't, between which are located the ﬁtm
discs, five distance rings and 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 blndes
being of fir tree form. A ecirelip fitted to the sixth stage rotor disc
prevents rearward movement of the blades, and a distance ring fitted
* between euh stage provides o positive location for the remaining stagea.
A retaining plate at the front of the rotor assembly locates against the
front face of the first stage rotor blades and prevents forward movement.

The eight securing bolts pass through locating dowels in the
rotor discs, and tranasnit the driving torque, thereby relieving the bolts
of shear stress.

The compressor driving shaf't is secured by its integral flange
to the rear of the rotor bty the above menticned eight securing bolts.
A bearing seal is located to the rear of the flange followed by a double
thruet bearing which locates the rear end of the compressor within the
intermediate casing. The auxiliary drive gear is secured to the shaft
by serrations, the bearing seal, bearing, and gear are secured to the
shaf't by & tab washer and lock nut.

An adjusting washer fitted betweecn the bearing seal and rear
support bearing locates the rotor assembly in relation to the intexmediate

and L.P., compressar casings.

Splinu at It 1]



Splines at the rear end of the shaft accomunodate the driven
coupling which connects the L.P. coupressor to the second sta & hlx‘hine.

The front retcr centre is secured by the eight bolts to the
front of the L.P. campressor, and locates the compressor front roller
bearing and the rotttmgaqnhuaritsnulh;ahhtﬂumﬂﬂngmt.
The bore of the roter centre accomuodates the generator driving housing.

crer
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L.P. COMPRESROR CASTNG

The mmwmnmm-wumam
secured by bolts and split pinned nuts.

Two lifting eye bolts located in the central securing
bosses on each side of the casing are used for slinging the
engine, The engine front mounting support is bolted to the top
of the casing and is in the form of a forked bracket accommodating
three bronse bushes; and steadies the front end of the engine by
means of a single adjustable link. Two mounting trunnions on either
side of the casing are used for supporting the engine on the test
bed apd for transport purposes.

Grooves of dove~tail section house the six rows of
alumirdum alloy stator blades and one row of exit blades, Retaining
plates, secured by countersunk head screws to the casing joint faces,
at the ends of each half row of blades, retain the blades in position
when the casings are separated. Alternate stop bolts, retaining bolt
assemblies each with collets are fitted between the blades in each row,
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ITEREDIATE CASING

The intermediate casing is of an aluminium alloy casting
and is situated between the two compressors.

The central section of the casing is connected to the outer
portion by eight hollow str.-mlined vanes, the purpose of which is to
oconvey the L.P, delivery pressure to the E,P. compressor, The hollow
vanes are also used to provide air tappings from the L.P. delivery
to pressurise the various air seals etc. throughout the engine,

The rear L.P. ccmpressor and frant H.P. compreasor bearings
are accamodated within the front and rear wall of the ocasing, Spur
gears mounted on the coampressor shafts initiate drives which are conveyed
through two of the hollow vanes to the cutside of the casing.

Mounting faces for the auxiliaries are arranged arcund the
outer casing, the auxiliaries forming two groups, namely L.P. and H.P.
driven. The former comprises the ccmpressor tmahcnete;- generator and
the fuel system overspeed governor. The latter which is accommodated
around the oil sump casing located at the base of the intermediate
casing canprises the following : =

Fuel Pump
Main pressure and seavenge oil pump
Auxiliary scavenge oil pumps

H.P. compressor speed indicator (when fitted)
Signal generator when fitted)

Hydravlic pump when fitted)
In addition, it tranmmits the drive from the starter to the H.P.

campressor when the starter is in cperation,
In the centre of the casing driven fraw the H.P. compressor is
the cil centrifugal btreather which prevents loss of oil from the main

engine breather pipe.

The VENES . ssevcnsis



The vanes serve the following purposes : -
lics? Vane
Omvmvért air fram the L.P. compressor rear and
H.P. compressar front bearing seals to the delivery
casing., The vent air which is used for skin cooling
is supplemented by a restricted flow of L.i’. delivery
No.2 Vene
Vents the above mentioned seals to No.1 Vane. |
&li;pliu L.P. pressure to the n‘:lalivuy casing to
preasurise the varicus seals.
N Vane ' |
Verts the oil tank to the gear ohlnbor.uf the
intermediate cn.s.’m,g.
" No. Vane
Vents the oil sump %o the gear chamber of the
intermediate mi.ng.
No.5 Vane
Houses the main aue.euary drive shaft and provides
an oil drain to sump
lio, 6 Vane
Accomrodates a pipe eomveying oil te the L.P., compress =
rear and H.P. compresscor t.ﬂnt bearings ete.
Ce{ Vane
Houses the drive shaft linking the inner and ocuter L.P.
canpressor speed indicator and governor unit drives,
No. 8 Vane
An air vent from the bore of the oil separator to the
main breather,
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AIR PIPE COMMECTION .
(L.P COMPRESSOR DELIVERY
PRESSURE TO FRONT BEARING

SEAL)

AR INTERCONNECTION
PIPES BETWEEN Ne |
AND Mol VANES

OiL. SEPARATOR

OlL SUMP ATTACHMENT FM!"J OiL FEED TO W.P STAATER ATTACHMENT
COMPRESSOR FRONT FACE
BEARING
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INTERMEDIATE CASING




(- OIL JET FOR L.P. COMPRESSOR
REAR BEARING

QIL PIPE TO OIL
SEPARATOR BEARING

INLETY TO
OIL GALLERY

OLYMPUS 100! E.C.U.
OIL DEFLECTOR UNIT

QIL JET FOR
OIL SEPARATOR BEARING
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AUXILIARY DRIVE
GEAR SHAFT

DISTANCE PIECE ADJUSTING WASHER

QUILL SHAFT Yol
TO AUXILIARY
SCAVENGE PUMP )

!\'\

HYDRAULIC PuMPpP
DRIVING BEVEL GEAR

BR. 1905

INPUT DRIVE BEVEL GEAR FUEL PUMP DRIVING OIL PUMP DRIVING

BEVEL GEAR BEVEL GEAR

OLYMPUS 10101 E.CU.
FUEL, HYDRAULIC AND OIL PUMP DRIVES TP 2809.



DRIVING GEAR ON WP COMPRESSOR ROTOR

BEVEL PIMION

DRIVING BEVEL GEAR

GLYMPUS 10101 E.C.U
AUXILIARY DRIVE ASSEMBLY TP 2807



LOWER STARTER JAW

SHAFT EXTENSION

PLUNGER HOUSING

STARTER DRIVE CASING

FRICTION DISC
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STARTER JAW FRICTION DISC ARRANGEMENT.
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The eight stage high pressure compressor is made of heat
resisting steel but is of similar construction to the low pressure
campreasor rotor.

The rotor blades are mounted in the eight steel rotor dises,
the blade roots being of fir tree form, and are secured by a eirelip on
the eigth stage disc and by 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 forcand aft
location for the blades.

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
integral flange on the shaft, Around the toothed coupling bosses, sealing rings
are fitted,

The locating cone is secured to the shaft by a ring nut, the com-
pressor front bearing seal fitting over both ccmponents, Forward 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 mut.

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 cuter diameter of the
coupling carries the compressor rear bearing seal, the inner member of the
compressor seal is integral with the rear end flange.

The compressor bearing rear locates againat the integral flange on
the shaft, the extreme end of which is splined to receive the turbine com=-

pressor driven coupling.
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HIGH PRESSURE COsPRESSOR CASING

The cast steel casing is split on the horizantal centre
line and has nine dove-tail grooves machined in its inner diameter
to agcept the eight stages of compressor stator blades and one row
of exit blades, A set of entry guide blades are located by integral
studs which pass through the casing and are positioned by a special
locating device. A counter-smmk head sorew fitted at each end of
each half row of the 1st to the 7th stage rotor blades retains the
blades in position when the sections are separated. The 6th stage and
exit blades are positioned by retaining plates.

In each row of stator and exit blades altermate stop bolts
and retaining bolt and collet assemblies are fitted to enable the
blades to be tightened in their grooves after the casing has been
assembled,

AMr from en ocutlet from the second stage of the compressor
casing upper half is used for cooling the rear face of the second stage

turbine etc.
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DELIVERY OASING

The stainless steel delivery casing is situated between
the rear face of the H.P. coaspressor 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 diaphregm forms the front wall of the casing. The inner
and outer casings are Mnked together by ten hollow vanes through which
variocus services are conducted,

On the front face of the delivery casing an extension pleoce
is fitted to align with the rear face of the H.P, compressor rotors 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 assewbly which is campleted by the end flange of the H.P. compressor
rotor,

A chamber is formed in between a baffle plate and the fromt
face of the H.P, bearing support diaphragm. The baffle plate is umr;d
by an inner and outer ring of studs and used to prevent high temperature
fras the compressor contacting the diaphragn.

. An inner liner is fitted between the rear face of the diaphregm
* and the rear face of the casing which forms two separate chambers. The
imner chamber acoomuodates the compressor turbine couplings, whilst the
outer chanben l.e. the static chamber; is subjeoct to oooling'ur to insulate
delivery temperatures fror. the coupling chamber.

A further annular chamber is [ormed around the inner diadeter
of the central casing and is subject to delivery pressure., Hot air ducted
from the chamber is used for engine anti-icing and aircraft services.

To mdﬂ sssennen



To provide access to the Pom;‘lns bolts of the H.P. compressor
turbine ooupling, 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 resr flanges of the cuter casing are drilled to
receive the set bolts of the H.P. campressor casing rear flange and the
studs of the front flange of the turbine mcunting. The rear face of the
inner casing is fitted with studs to engage with the front flange of the
1st stage turbine bearing support unit.

Steel brackets located on the outer delivery casing on its
horigontal centre line, accommodate the engine mounting trunnions,

The hollow vanes are utilised in the following manner i -

Nos1 vane =
Cooling air fram the intermediate casing to provide skin cooling

of the static chamber,

lo. 2 vane.
Receives L.P. delivery pressure frau the intermediate casing from

where it is supplied to the compressor and turbine seals.

No.J vane.
Provides a vent frow the bearing seals to the mein breather,

No.4 vana. _
HeP. compressor rear bearing seal vent to the main breather pipe.

No.5 vane
HeP: delivery pressure for aircraf't supply

No.6 vane.
0il drain frou coupling chamber

No.7 vane,
H.P. delivery pressure to engine anti=-icing system

No. 8 vane. d
Not useds

No.9 vane
Accamnodates an oil pressure pipe for bearing lubrication

No. 10 vane.
Provides a vent frau the static chamber to the main treather pipe.



COWPRESSOR-TURBINE COUPLINGS

The campressor-turbine coupling une:.:hl;{ is housed within
the inner liner of the delivery casing and connects the H.P. and L.P.
compressor with the 1st and 2nd stage turbines respectively.

The inner coupling which drives the L.P., campressor is
situated within the [P, coupling, and is free to rotate independently
from the latter.

The front half of the L.P. coupling cmp?isea an externally
toothed inner driven coupling splined to the rear end of the L.F. ccn—
pressor shaft, The coupling is secured to the shaft by a talwmshered
retaining mut. A backing washer is interposed between the nut and
tabwasher.

The teeth of this coupling engage with the internal teeth
of & driving coupling which is secured and located on the front end
of the second stage turbine shaft in a similar menner, A bearing
sleeve which locates and secures the roller bearing asseubly of the
second stage turbine front bearing, is bolted to the rear face of the
driving coupling,

A steel intemally threaded ball is housed in the end of the
I.P, compressor shaft and is linked with the shaft end piece of the
second stage turbine shaft by a spgc:l.al cannection, 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-alignment
between the shafts, Hotation is prevented by four steel dowels which
pass through the compressor shaf't ball housing ard f£it loosely in

loeations in the ball,



The cuter coupling assembly is fitted, secured and located
on the shafts in & similar manner to that of the L.P. coupling, An
adjustable distance plece is fitted between the end face of the driven
coupling and the rear H.P. compressor bearing inner track which in tum
locates on a shoulder on the shaft. The H.P, driving coupling is adjusted
rwpadtimuﬁmmmmhmmmdfmadthe&ﬁm
coupling and the first stage turbine front bearing seal.

The outer race of the second stege turbine froent bearing is
located in the bore of the cuter driving coupling and is held in position
by a retaining ring. The first stage turbine front bearing inner race,
cage and roller assesbly is fitted at the rear of the driving coupling
and is secured by a cup washer snd retaining nut. The cuter race is
supported in a diaphragm located between the delivery casing and the
first stage turbine bearing support housing.

Eight lugs extend forward from the cuter driving coupling
(rear member), EBach carry a special locating bolt and nut which seccures
a thrust ring housing to the coupling. The hend 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 assembliee. The thrust ring housing is also located on the cuter
driven coupling by four locating bolts which, being of a smaller diameter
than the holes in the coupling, permit movement 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
coupling. The assembly performs the same duties as the ball and ball
housing assexbly of the inner coupling assemblies.
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ZURBINE NOUNTING

The turbine mounting camprises of three main units,
the front, centre and rear units. The asswsblies form the outer
casing of the cambustion 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 stege 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 asystem chassis.

The centre mounting is of gylindrical form and is split
on its horigontal centre line and therefore gives access to the
flame tubes by removing the top or bottom half. The bottam section
provides location for the two igniters positioned in NoJ4 and 7
flame tubes. There are two extermal connections at the base of
the casing, one to provide a cambustion chamber fuel drain and the
other to pressurise the airoraft fuel recuperator system,

The rear mounting encloses the first stage stators and
turbine wheel., Ten equally spaced threaded bosses arcund the
cuter ciroumference of the casing secure the support plates of
the turbine entry duct and are secured by set bolts.
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E1AME TUBES

Ten flame tubes are situated in the anmulus formed
by the turbine mounting and the inner fairing unit of the turbine
assembly. Each camprises two mein units, i.e. the flame tube head
and the flame tube unit, No.4 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 & rigid assembly. The front section carries an cuter
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 strop of the flame
tube heand.

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' bumer. Two inter-ccnnecting
flanges positioned part way along the tube are fitted to link with the
adjacent flame tube., The rear end of the tube acccmmodates & locating
ring to fit in the turbine entry duct.



OLYMPUS 10101 E.C. U

COMBUSTION CHAMBER T.P 2006
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The"Duplex" J burners are secured to their locations
in the turbine mounting by six tabwashered set bolts.

The stew of each bumer passes through the flanged
connection of the combustion chamber nose cone unit, The bumer
locates in the bore of the swirler fitted in the flare.

This type of bumer employs two sets of fuel inlet
pessages each having its own swirl and arifice plates. Fuel
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
passed through the .ain passage, both passages then working
together,

A mounting plate accomsodating the two inlet
connections, is attached to the burner adapter by means of
two rigid inlet pipes. A wire-wound filter is fitted in the
primary drilling of the burner.

The atomiser assembly is contained by a flanged
eylindrical sleeve being loocated by a shroud nut, which screws
on to the burmer adapter, The assembly oomsists of a distributor
block, pilot swirl plate, rear orifice plate, main swirl plate and
front orifice plate. The shroud nut, which is locked on the bumer
adapter by means of a tab washer and lock nut, contains a series
of holes which admit a stream of air to an anmulus between the
shroud and the sleeve and thence across the ocutlet orifice of the
bturmer, In this way, the formetion of a carbon deposit is pre-
vented,
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ENGINE FUEL SYSTEa

The fuel system consists besicelly of five units i,e, : -
‘i. The main fuel pump which incorporetes the
governor reley system ond overspeed governor
eontrol,
2. L.P,OVERSPEED GOVERNOR which controls the maximum
L,P. compressor R,P.A,
3+ AIR FUEL RATIO CONTROL which prevents over
fueling during soceleration,
ko FULL RANGE FLOW COWTROL which includes 1, THE
THROTTLE VALVE, 2.THE ALTITULE CONTROL
#ECHANISM, 3,THEH.P, SHUT-OFF OOCK.
D THE FLOW DISTRIBUTOR supplies fuel to the moin
burners at ¢ set fuel pressure,
Fuel Pump
The pump 's mounted on the resr face of the oil
sump, and consists of » rotor, supported by qylindrical
oarbon bearings st each end and heving formed in it seven
inclined oylinders socommodsting the harduned steel pumping
pistons, The pistons ere located by the suxilisry cemplate
whioh is mounted on e universal thrust bell on the pump
driving shaft, The ends of the pistons whioch protrude
from their respective bores are bell shaped to fit
sooketed slipper peds which buttsgainst the camplate mounted
on & trunnion ring and fixed axially by two trunnion pins,
A drilling fras the hollow interior of cach piaton to s
very fine hole in the slipper pad sllows a film of fuel for

mn“uaﬂ sessanw



lubricetion and cooling of the slipper end camplote, The sngle
of inclination of this ocamplate cen be varied by » servo piston
from Zero to meximua plunger stroke.

The oylinder bores in the rotor are stepped in diameter
ond the small ends terminnte es seven ports in the flat face of
the rotor, which engages on two kidney shesped ports (inlet and
outlet)

The rotor is pressed ageinst the port fece by the seven
piston return springs snd slso by the fuel pressure soting on the
snnulus formed by the step in ench oylinder bore, thus giving
sealing force between rotor ond the kidney shaped ports,

Governor and Overspeed Governor

This governor is of the relay type, and is cammon to the
overspeed governor snd other control units, and consists of o
piston opersting in a oylinder ageinst the sction of two springs,
The piston is connected to the trunnion ring by a link and piston
rod and, controls the engularity of the camplete, the spring foroe
to turn the trunnion ring into the position of maxioum apgulerity.
(Meximus piston stroks)

The overspeed governor consists of a ohsmber in tne mein
fuel pusp, snd is sepersted by e flexible disphrsgn which carries
@ spring end » nardened steel button in its centre, the button
operstes s rocker mechanism which csrries s helf ball valve st
one end end & spring at the other,

Operation

Fuel from the tank ia delivered by the fuel tank booster
pump through the low preasure ocock snd fuel filter to the main
fuel pump inlet, then from the seven pistons through o kidney

shaped soeveae



sheped port to the main pump outlet, from this passage fuel is
taken by an internal drilling to the relay piston whioch is
controlled by orifices which are responsive to any pump cutput
conditions,

When the control orifices are sll closed the pressures
on both sides of the piston bosses become equaslised and the spirsl
spring moves the piston in the direction to incresse fuel
delivery, the rate of movesent being controlled by the size
of the restrioted orifice,

The opening of eny of the control orifices allows fuel
to escepe from the spring side of the piston, and sllows the
fuel on the other side of the piston to overcoms the spring and
reduce the stroke and delivery.

With the overspeed governor, & control crifice is
provided under the control of a force due to the speed of
rotation of the pump.

“ A nunber of radisl ports drilled in the body of the rotor
crestes s centrifugel pressure in the pump cssing, which sots on
the flexible disphragm, as scon as the predetermined speed ia
reached the half ball valve control corifice is opened snd the

piston is moved to reduce the stroke snd delivery.
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L.P, OVE-SPEED GOVERNCR

The governor is employed to control the stroke
of the fuel pump #nd thereby its delivery, thus preventing
the engine speed from exceeding o pre-set meximunm,

It is loceted on the intermedicte csaing and
driven from the L.P, compressor,

The casting houses & rotor whieh is driven
by suitable gearing from the engine through a quill shaf't,

A& rocker lever type amplifier valve vontrols a
holf-ball orifice leading to the underside of the fuel pump
stroke control piston, The lever is balanced by a spdné
assembly sgeinat a diephragm, losded by & spring.

Three connections sre provided : - » main fuel inlet,
a8 connection to the pump servo system, and sn outlet for the
dreinege of spill from the quill shaft bearing, Bleeding
is effected at » specisl bleod plug, which primes the
governor chamber at the inlet side,

eration

Fuel at delivery pressure is led to the upper
side of the dimhraét by way of o restricted bore meke-up
valve, so that the governor ochamber is slweys fully primed
#nd the pressence of air, detrimental to the sstisfrotory
functioning of the unit, is eliminsted, The actusl connection
leads to one of the drillings snd a bleed valve is included,
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to prime the upper side of the disphregn.

Puel enters the mein inlet end pesses vis a drilling
to the centre of tne body cesting; this is open to the central
bore in the rotor sheft snd the fuel is foroed under the centrifugel
pressure through redisl pesssges in the rotor to its periphery,
where drillings connect with the governor chamber et the upper
side of the disphregm. At s prodetermined speed the centrifugal
force ecting through the fuel on the upper side of the diaphrognm
is sufficient to move the rocker lever agoinst the sSpring
éssembly so that the half-bore orifice is opened, This produces
& reduction of pressure on the underside of the pump stroke
control piston, resulting in & reduction of pump delivery.

When a reduction in the rotetionsl speed of the
engine is effeoted by "throttling back”, thus reducing the
fuel supply to the burners, the centrifugel force of the governor
asoting on the disphregm is diminished until contsct with
the rocker lever is broken. The spring aasembly now moves the
rocker lever to close the helf-ball orifice so thet pressure on
the undersides of the pump stroke control piston is restored,
and the piston moves to inorosse the stroke end delivery of the

e L



FUEL  INLET

CENTRIFUGAL
PRESSURE
ROTOR
DIAPHRAGM AND
ADJUSTING SCREW

CARBON BUSH

ROCKER LEVER AND SPRING SERYO COMNNECTION

OLYMPUS 10101 E.C.U.

TP 2776
L.P OVERSPEED GOVERNOR UNIT.
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AERO ENGINE SCHOOL

AIR FUEL RATIO CONTROL

The A+P.RsC. is situated in the fuel chassis and during
acceleration conditions meters the fuel supply from the pump to
Mll range flow control.

It has two baszic requirements. It must allow the engine
to accelerate in the shortest possitle time and must make it im-
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 compreasion ratio,
and relate the value obtained to a variable orifice controlling the
fuel delivery to the turmers. The mass flow of air through the
campressor for all practical purposes can be taken as being directly
proportional to compressor delivery pressure 50 that a value of
delivery pressure can be used to control the Tuel flow,

The basic unit comprises, a fuel flow metering plunger
varying the area of an orifice in the fuel supply to the FRPC,,
the position of the burner, and consequently the flow of fuel, is
oontrolled by the pressuré drop scross 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 serve pressure balance, which is modified by the control capsule
through a rocker lever carrying the piston servo system valve, mm
the pressure drop across the plunger orifice is sensed Ly a pressure
control piston. The piston acts upon a rosker lever and half ball
valve which varies the pump servo pressure and so regulates pump
delivery to the value required for any given air mass flow,



Operation

During norwal cperation, compressor delivery pressure is
applied to the control capsule thereby 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 fuwl flow, dependent upon the pressure balance across the
plunger servo piston, It will be see:, therefaore, that the ratio of
the lever balance between the control capsule influence and tbF contrel
spring influence proportions the fuel flow in accordance with compressor
pressure, the adjustment between the two being effected by the degree
wmnmmmmwmmmruumn, controlling
tlupontimntthap]nﬁpr, and consequently the flow area through
the orifice. I ‘

On acceleration, the throttle is opened to provide an in-
creased fuel flow to the engine; this dwasnd is passed by the adr/fuel
ratio control up to the maximwm permdtted by the metering plunger setting
for the prevailing compressor d.anve.ry pressure.

. As. the engine speed and delivery pressure increases, the control
capsule is compressed and causes the rocker -lsver to open the kalf ball valve
and 80 inorease the leak from the metering plunger servo oylinder. This
Will effect the pressure balanee across the metoring plunger pdston causing
it to move and increase the flow through the orifice. At the same time, this
will increase the tension in the control spring, and ccnsequently the load on
the rocker lever, causing the half-ball to be restored to the floeting position,
therefore, re-establishing the pressure balance across the metering plunger
piston, The piston will now become stabilized in its new position as

determined by the increased compressor delivery pressure,

D.\.ring aoceleration sssEsan
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During acceleration, fuel delivery tends to rise above
the flow limit set by the compressor delivery pressure and causes
a1 inereased pressure drop across the unit whiech would result in ;
overfuelling, This increased pressure drep however, is sensed
by the pressure balance piston controlling the bleed from the fuel
pump serve line.s 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
causing the pump servo piston to move and reduce the pump delivery
until the pressure Jrop across the control unit is restored to its
desired value and the fuel flow to the proportion demanded by the
air mass flow.

In order to match as closely as possible, the camplex
curve that represents the overfuel curve of an engine it is
necessary to use more than one ratio of fuel flow to delivedy
pressure.

The change of ratic is effected by utilising an intermediate
value between air intake pressure and delivery pressure to cleose an
pir valve operated by the differentinl areas of two capsules; these
ecapsules measure the compression ratio and close the valve at the
desired value, Whilst the valve is open e spill through the valve
orifice reduces delivery pressure applied to o fuel flow cantrol
capsule to a proportional value, When the valve closes at the
desired value, the spill is cut off and the full delivery pressure
is applied to the fuel control cpasule., By this means, the tendency
to overfuel during the early portion of the engine acceleration range
is avoided, The unit enables the air fuel ratio control characteristics

to be Bhanged ssssans



to be changed from the initial setting to a higher setting u;d thus
permit the fuel flow to be increased to a greater proporticn at the
higher R.F.M. end of the acceleration range.

LY



The F,R.F.C. is aoasting mounted in the fuel chassis
located below the delivery cesing end contsina the throttle and
potentiometer valve, sltitude control unit and H,P, shut off
oock,

Throttle snd Potenticmetwr valve

The basic metering assembly consists of two interconnected
plungers, throttle snd potenticmeter valves, both valves being
manually controlled by the pilot's throttle lever, Each consists
of » plunger operating in an orifice, the ends of the plungers
bnlng'suit-bly contoured, movement is obtained through the two
pinions engaging with tecth cut in the side of the plungers,

The two pinions sre interconnected by external linkage
snd controlled by the pilot's lever in the ocockpit.

Altitude Control Unit

The control unit consists of s metering plunger,servo
piston, bellows and cepsule assembly and & half ball servo control,

The metering plunger is located in » flanged guide,
the flenge of which forms the seal between the cylinder beneath
the servo piston,The plunger is integral with the servo piston
whioch is balanced by throttle delivery pressure on the underside
end » sensing spring essisted by servo pressure on the upper
side, The half ball velve controls the servo pressure through
the medium of a cantilever which is influenced by the sensing

spring balanced against the pressure capsule and bellowa.



H.F, Shut off Cock

This is & lvdnunoolly q:erltnd plunger which is spring
loaded in the closad position, operated by 8 0slf ball valve whioh is
interconnected with the tnrottle lever,

Operetion Throttle »ngd Potentiomster Valve

To inoresss the campressor A.P.i. the tirottle lever is
moved forward opening the throttle velve and 'pnrtly alosing ttlu
potentiometer velve which reduces the pressure in the pnﬁnﬁméiér
line and incresses the pressure difference scross s restrictor in
the.pressure control servo piston, Thia increese pressure difference
across the servo piston will move the plston to close the servo half
ball valve, thus ineressing the fuel Pump pressure until o state of
balance mcross the pisten is regeined, ?ar any fixed thmttla
position, the pressure difference ncross the serve piston restriotor
will main 8t » fixed valve,

Therefore as the potentiometer valve is ganged to the pilots

throttle lever the overall preasure drop of thé und:th is wede » funotion

, of tha pilots throttle position,

Qgen!:l.un of the isltitude Control Unit

Under normal steady running conditions the altitude metering
plunger will be pertly withdrawn fram its seeting under the influsnce
of throttls velve delivery pressure., This pressure spplies a
corresponding loasd through the push rod to the sensing spring snd so
loads the centilever, tending to close the servo valve, The sppliad
losd is restrited by the striker pin sttached to the ram pressure
cepsule.

The resistance ssasngn
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The resistence loed of the capsule ageinst the applied
fuel pressure loading is » meosurement of rem pressure, which is
& function of ambient baramctric pressure end sireraf't forward
speed, The twe opposing loads, ram pressure and fuel pressure
are fooussed on the servo valve which mainteins a spill through
the orifice equsl to the small flow through the restrioting
orifice in the servo piston, so belrnocing tne piston, and therely
the plunger, %o provide o stoerdy fuel flow through the orifice
in socordence with the air mass flow,

Chsnges in ram pressure st a given throttle setting
are sensed immedistely by the cepsule, If the rem pressurec
i{norerecs the oepsule will expend end the striker pin will
incresse its losding on the end of the cantilever, This will
unbalence the forces soting on the servo valve, permitting
this to 1ift ond increese the spill from the orifice, The
forces soross the piston will be unbalanced, ceusing the
piston to lirt snd withdrew the flow plunger further from its
seating to provide an increase fuel flow,

The incresse in flow will result in e rise in pressure
which will be sensed by tne pressure control servo pistm.l
The piston becanss unbalenced snd will mowve the tilt the rocker
am snd so reduce the spill pest the servo helf ball velve,
This will oeruse 6n incresse in fuel pump servo pressure resulting
in a movanent of the pump stroke control sérvo piston to incresse
the pump delivery ond restore the pressure drop aoross the
flow control.

Operstion of the H.P, Cock
+  Two snguler faoces on the H.r, shut off cock plunger
ore subjected to metered fucl pressure whioch is restricted by
the plunger return spring and, in the closed position,
DY csesescsse



by pressure beslance, The metered pressure being pemitied to leak past
the wall of thse plunger snd so equolise the pressure in the spring
chamber, These pressures sre unbslanced by the opening of the half
ball valve, permitting the fuel in the plunger to communicete with the
downstream pressure, The consequent pressure drop on the differentisl
areas of tne plunger, effects the movement of the plunger sagainst its
spring snd opens the delivery arifice,
Plow Distributor and Dump Valve

Flow Distributor
The flow distributor is loocated within the fuel chesssis

and is designed to meter the fuel eveanly under all conditions to
ench mein burner, It slso ensures thst the mein burners ere alosed
up to & certain fuel pressure.

The unit consists of a cesting in whioh is housed ¢ spring
loaded piston opersting in » closely fitting oylinder. In the bese
of the oylinder, metering slots are scourately sheped to teminate
in drillings in the wells of the cylinder, The drillings rediesting
through the cssting to their appropriste burner connections spaoced
around the outside of the unit,

Qperstion

With the engine stationsry, the piston is neld in the
closed position by the spring, the metering slots being oompletely
blanked off, a

On sngine sterting, fuel by-pssses the distributor metering
piston end is fed to the primery menifold and burners, When
sufficient pressure is built up the piston moves to uncover the

metering slots, and allows fuel to pass to the main burners,

" ! Bathm sssasae
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Both priasry snc wsin burnars now being in operotion,
Lunp Velva,

The fuel dump velve is formed integrsl witu uhe
oesting of the distributor and consists of » spring lurd;sd
pleton typs velve,

Cperstion

Duriog engine munniog toe fuel pressure on the top
of the piston is opposing the spring keeping the valve closed.
On engine shut down, tne velve opens ellowing fucl to drein
froa the primery burner menifold, thus preventing a
possibility of » hot atert,



CONNECTION TO MANIFOLD - VALVE INLET

DUMP OUTLET NON RETURN VALVE

OLYMPUS 10101 ECU.
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TURBINE ENTRY DUCT UNIT

The turbine entry cesing is of prefebricated
oconstruotion, end houses the locationa for the rear ends

of the flame tubes,

A support plate welded to the resr of each
eperture cerries s screwed bush to receive a tabwashered set
™ bolt by which it is seocured to the rear of the turbine

mounting.
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TURBEINE ASSEMBLY

The main units of the turbine section comprises :-

(1) 1st stage bearing support housing

(2) 41st stage turbine rotor

(3) 2nd stage turbine rotor

(4) 1st and 2nd stage turbine casing
ist s bine H

The 1st stage turbine bearing housings are carried in a
cylinder which is secured at its front end to the studs in the rear
face of the delivery casing. The turbine front bearing and support
diaphragm is secured to the front flange of the gylinder by counter-
surk head screws and locates over the delivery casing studs. The
rear end of the gylinder accammodates a bearing housing that supports
the turbine rear bearing and the inner portion of the turbine seals.

The front bearing is located in the large diameter bore of
the support unit and is retained bty a cirelip, An oil shroud fitted
between the oirclip and the bearing links the bearing with the baffle
at the rear of the H.P, driving coupling and conveys drain oil firom
tmbumxgtothecmlﬁgrmmnitmuatotheaﬂstase
turbine front bearing,

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 L.P.
delivery pressure for f'eeding the bearing seals, An oil jet and
filter assembly locates in the housing to provide bearing lubricatien,
whilst at the base of the housing an oil drain pipe projects to the



front fsce of the besring support housing.
An inner feiring unit completely surrounds the support
housings and cylinder,and forms the inner wall of the snnulsr
sir ossing., The front end of the feiring locates in the front
flange of the cylinder end is further supported by bolts and sorewed
bosses on the outside diameter of the oylinder. At its resr end
an integrsl support ring is bolted to the rear end of the oylinder,
The fairing set-bolts in the resr of the resr bearing
support housing elso cerry an adjusting wesher, the stator support
cone, snd the turbine forward baffle. The adjusting wesher permits
axial sdjustment of the turbine rotors relative to the turtine
stators, Esch 1ast stege stator segment is carried on 8 special
distance piece located against the front fece of the stetor support

cone., These sre secured by stator bolts passing through the distanoce
piece and support cone.

18t Stege Turbine Rotor hssesbly

The turbine disc and the interstage diephragm sre bolted
to the large flange ot the rear of the hollow turbine shaf't, Forward
of the flsnge sre the rear beering front end rear sesls witn the
resr besring interposed; sll three components being secured %o the
shaft by s retaining nut. At the front end of the shaft is the front
besring seal, The serl is retsined in position by the campressor
turbine cuter driving ooupling assembly which locntes on the

splines of the shaft.
The blades are of aerofoil section end are shrouded at the

tips, Each hes » root of "fir tree" form which is locsted sxielly

by a projection at the forward end of the root which engages with the
front foce of the rotor disc, The rear is rutiined by a looking

teb which engeges & slot in the root of esch blade and is turned

down ageinst the rear face of the disc.
The holloW sssssee
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2nd St Turbine Rotor is

The hrnllow 2nd stage turbine shaft pesses through the
bore of the 1st stoge sheft. A scel et its forward ond prevents
hot air from the turbine passing between tho shafts to the
ooupling chamber, Splines at the front end of the shaft carry
the turbine coupling, The bledes are shrouded at the tips
and are fitted and secured in & similer mennor to the 1st stage
blades,

The 2nd stoge turbine resr beering, which together with
the beering sesl fitted between the besring end wheel, are secured
to the wneal hub by & reteining out, A centre tube posses through
the bore of the sheft, & connection piece at its foarward end
locating in the turbine ooupling, The tube provides positive
location betwsen the 2nd stsge turbine ond the L.P,compressor,
Turbine Casings

Tha first stoge casing and the front flenge of the
2nd stege osaing sre bolted together and to the resr flange of
the turbine mounting, The 18t stage ossing protrudes forwsrd
into the turbine mountings end moates with the ocuter edge of the
ist stage stator segments, Dowels in the reor face of the
1at stege cesing flange engege with and locate the 2nd stege
stotor segnenta, The forwsrd outer edges of the segments fit
over the reer spigot of the casing where they sre retained
by the 2nd stege cosing., At their inner edge, the segments
ere secured by screws to the seeling ring which, with the
interstage diephrogm, campletes the interstrge sesl,






OLYMPUS 10101 E.C. V.
2 ND. STAGE TURBINE WHEEL ASSEMBLY-REAR. T.P 2799



H P Zwo. Stace MR,

) Pmmm THE 2n STACE ReAae Bealudc Senw |
@) Coous THe Beawdc Houside AlD Rear DIAPHRAGH |

@) CooS Tue REAe FACE OF Twme 250 omce TURBINE

Exnavsr Arduus Rear View.




Zone |

r-lCl' I’Unf a"‘ﬂg
L P Gaverven Gaany
O Coo e ] OMH;) '

Lo
Zonwe 2_A Z,NI -
. .-'.. i“ T
: thnvs-;
i Con i
<
4
<
. S
- r.'l-iuo’\:“_
T s qﬁ“,“, /I‘ 1}n* d
/ o - I R -
SN, T—— . _‘_)? ' ] ,x -‘/
..-_..\_‘____-____ - S - -.‘_;=;
OB ———

B vHP VacveE

-

”'T S‘\H'l’nt‘,

ok pﬂd’m/

'4

[Hasouse INIBNI OH3Y |




OLYMPUS 10101 E.C. L.
EXHAUST ANNULUS UNIT. 3/4 FRONT. o



e

EXHAUST ANNULUS
This comprises en outer exhsust duot linked to an
inner exheust duct by eight hollow vanes,

Bolted to a flange in the bore of the inner exhaust
duot, ean "L" section support ring locatss the resr bearing
disphrsgm and the resr baffle which closes the rear end
of the turbine,

The besring outer race, roller and cegs assembly
is retained in the bearing housing by the rear flange of the
housing end by contasct witn the beering housing recess in the
dlephragn, & recessed cover ocerrying the reer bearing oil Jet,
is belted to the resr flange of the beering housing.

Upper snd lower junction boxes on the resr extension
of the beering housing receive the inner end flenges of the air
supply and oil drain pipes respeotively.

Two 1lifting brackets sre loceted on elther side of the
césing snd sre used for slinging the engine,

The resr ond of the inner and outer exhsust ducts
oonnects with the exhsust inner snd outer cone edeptor,

Three of the ¢ight hollow venes sre utilised in the
following manper ;: -

No,2 Vane, Provides cooling air fo the resr face of the 2nd
atege turbine wheel. Cools the besring housing and
pressurises the rear bearing seel,

No.4 Vene, Accammcdates an oil drain pipe from the resr
benring,

No.6 Vene, Houses the oil foed pipe from s connection on the
outisdo of the outer exhsust duot to the oil jet
ossembly in the rear besring housing cover,
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EXHAUST CONE UNIT

The exhaust outer cone, bolted to the turbine exhaust
anmulus 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 releaze mannsle clamp.

Drainage collectors are provided at the bottam of the
flexible seals which are piped to drein away any fuel that may
seep through the attachment joints.

The exhaust inner cone is a truncated cone and is bolted
to the imner flange of the exhsust anmulus,



To mininise the risk of fire in the engine bays,
sll drains are brought to the outeide skin of tne sairoraft
through the engine bay doors in Zones 2A and 2B,

Zone 2A door is of foebriceted oor;utmatiou having
en inner end 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 snd ocuter askins of the
door & colleotor dreins tank is fitted, whioh is designed with
two compertments, the front one known ss tank A is the smaller
of the two, and collects gland dreinsge from the oil cooler,
fuel pump and L.P. governor. The second and larger compartment
known as tank B, oollects fuel drainage fram the Jump valve and
oil/air mist from the 1at stage turbine rwer besring support
housing.

Zone 28 door is of similar construction to that of
Zone 24, emcptlthat there is 0o collector tank fitted between
the inner snd outer skins, all drains through the door being
taken direct to atmosphere.
Drains Positions ;

To scoammodste any leakege fran camponenta
positioned in Zone 1, & shellow collector well is provided
in the forwsrd end of Zone 2A door slightly in front of
No.1 m.l.khud. By mesns of s traverse pipe provided between
the inner and outer skins of Zone 24 door the dreinsge is taken
rearwsrds and piped to stmosphere st & position spproximstely

in the cantre of the door,
Adjocent ssaseen



Adjecent to this pipe will be found the oollector drains
tank selector pipe the purpose of which is to ensble the contents of
either tank A or tenk B t.o‘ be chacked by meens of hand cpereted drain
velves,

Eadh ocmpartment of the collector drains tank is vented
to atmosphere through s common pipe, the inlet of whioh will be found
in front of tenk A selector drein valve.

Tenk B is designed to be self emptying in flight by
extractor soticn, the outlet pipe belng positioned alightly behind
No.1 bay drsin snd tanks A and B mamual selector drain,

4 .lldrd.n to atmosphere st the rear of Zone 24 door i.e.
slightly forward of No.2 bulkhesd, collects any leskege that mey
develop in the oil or fuel systems, the contour of the door
causing sny scocumilation to drein rearwards to the lowest part of
the door. E

Protruding from the centre of Zone 2B door is & large
extractor pipe, which discharges fuel collected from the
combustion ohambers, turbine snnulus end exhaust outer cone, At
the resr of the door is a smaller drsin pipe which discherges to
stmosphere sny lesksge which may oeour from the oil or fuel
connections in Zone 2B. '

In the ocuter skin of the jet pipe tunnel are » series of
flush Qrilled equslly speced § inch dimmater holes, The purpose
of these holes is to discharge sny mﬁomtion whieh may ooour
between the inner and outer skins of the jet pipe tunnel,

At the rear of the jet pipe tunnel two shallow troughs
ere provided which drsin to stmosphere the fuel scoumulation

which will ocour after a 'wet' stert.
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MAIN OIL PUNP

This is of the spur gear type seocured to ths port side
of the oil sump, and consists of the pressure pump, scavenge pump
cesing ond goers. The latter, which is of grester cepacity, is
inserted within the oll sump cesing, and the pressure pump
projects from it,

Both pumps sre driven by spur snd bevel gears, from the
front end of the H.F. compressor rotor.

Two housings sre formed integral with the pressure
pump cesing, the smoller of the two accommodstes the pressure
filter. The larger housing provides s drive at each end end
can be used to sccommodate the H.P. oampressor tochomster
generetor and the signal generator,

Between the pressure pump geers and filter =
pressure chamber is formed, which acooumodates the pressure
relief valve snd ocheck valve, The relief valve controls the
opereting pressure and is provided with the ususl form of
sorewed adjustment, the excess pressure being returned to the
inlet side of the pump, The cheock valve, which is lightly spring
loaded, prevents oil from the tenk flowing into,nnd flooding
the engine when stetionary,

The scavenge pump inlet port conncots with the
sump soevenge oil filter, snd the outlet port returns the oil
through sn internel passuge in the sump, to an external
conneotion then vis the oil cooler tc the -I:#nk.



AUXILIARY SCAVENGE FPUMPS

The three suxiliery scavenge pumps are mounted
on the front face of the oil sump, and driven from the
H.P. compressor, Esch pump heving a driving and driven gear
enclosed within » separate cesing. Tne common driving shaft
of the three pumps hes an integral geor which opervtes the
cantre pump and is serrsted to corry the front end resr pump
driving geers. The forwerd end of thedriving shaft tranamitas
the drive to the liydérsulic pump, located on the cuter face of
the front scavenge pump,

The punps are provided with individual filters
which sre located in the pump casings and retained by

separate filter ocaps,



€00 OIL

A fuel-cocled o0il cooler is mounted in the fuel system
chassis at the base of the engine and comprises a cylinder with
a series of intemal baffles around which the engine oil circulates,
Continuous tube units run through the baffles conveying engine fuel
as a coolant; the cil 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 storting 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 cil temperature rises and the pressure falls
sufficiently for the valve to close, thus allowing normal circulation
through the cooler,
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OIL C Ion

The engine embodies the complete oil system including
the cil tank and fuel cooled oil cooler.

0il from the tank is conveyed via an extermal pipe through
the low pressure filter to the siction side of the pressure pump. It
is then discharged into a pressure filter, from where it is directed
to various sections of the engine for lubrication purpos&a.

0il is piped fram & union on the front face of the pressure
filter chamber to the oll pressure tronamitter located on the front
face of the front bulkhead., Pipe oconnections on the transmitter
support housing, provide pressure oil to lubricate the auxiliary scavenge
cdl pumps tushes and spindles and the L.P. compressor front beering and
generator step up gear.

CGil is also ducted fram the pressure filter to the H.P.
campressor tachoueter generator housing to lubricate the bevel geer
Journal,

The pressure feed to the L.P. campressor rear bearing and
the H.F. Campressor front bearing ie ukm from a connection on the
starboard side of the filter chamber 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 cil 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 L.P. Campressor bearing,
to the oil separator front bearing, and to lubricate the L.P. fuel |
aystem govermor driving shaft and tachometer drive. The oil also
feeds the front H.P. campressor bearing via passages in the inter-
medinte casing resr ddaphragmn,

A pipe from seses



A pipe from the rear connection on the filter housing conveys
oil to a "tee" connection secured to a bracket on the delivery casing.

One pipe from this oonnection feeds oil through No.9 vane of the delivery
casing to a dauble ended banjo situated on the inside of the casing. One
pipe takes a feed forward to a jet in the rear face of the H.P, compressor
rear bearing housing and sprays oil on to the bearing. The other pipe ex-
tends rearwards to a "tee" connection on the rear face of the 1st stage
turbine front bearing support housing, From the "tee" comnection one pipe
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 from the connection on the delivery casing feeds
il through No.6 vane of the exhaust anmilus to lubricate the second stage
turbine rear bearing.

venge System

Three auxiliary scavenge pumps located on the front face of the
oil sump, drain oil from the L.P. campressor front bearing, the bearings
and oocuplings in the delivery casing, and the secand stage turbine rear
bearing, Bach pump acccamodates a filter and delivers the drain oil into
the engine sump.

The oil from the mundliary scavenge pump together with the drains
from the bearings in the intermediate casing is returmed to the sump filter
and from the main soavenge pump through the oil coolern; located in a lateral
position under the engine, to the oil tank.

The 0il1 Tank
The oil tank is formed within the casting of the air intake

casing, It accommodates a float type mechanism connected to an cil contents

pgauge located sesvae
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gauge located on the cuter casing of the eir intake,

The top of the oll tank is vented to the intermediate
casing via an esxternal pipe.

Two rigid pipes connected to the oil tank convey oil
to the low pressure filter and provide a seavenge return line to
the tank, BEach pipe is provided with an ivery sclf sealing coupling
and is used in conjunction with filling and draining the oil tank,
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BNGINE AIR SYSTEM

The engine air system comprises the pressurisation of
bearings seals, Cooling of turbines etc., engine anti-icing system
and a supply for aircraft services.

L.P. Pressurisation of sesls

A chamber formed by the rear end of the L.F. 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 ocasing
provides a feed to the centrifugal oil separator oll seal.

The main supply from the chamber passes through vane Neo.2
of the intermediate casing and is piped to a junction chamber in the
delivery casing., The chamber pressurises the following seals i-

1« The H.P, Compressor rear bearing seal

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

heles in the shaft permit the same feed to pressurise
the 2nd stage turbine front seal.

3. The 18t stage turbine seals situated on either side

of the 1st stage turbine rear bearing,

The l.P. ccmpressor rear bearing and the [LP. Carprecsor
front bearing seal is vented through vane No.2 of the intermediate
casing, to vane No,1 where it is supplimented with a restricted
supply of L.P, delivery pressure, The vent air is then fed through
an external pipe to the static chanber of the delivery casing end
provides skin cooling for the coupling chamber,

The second BOUXCS sssssses



2nd S5t . AdT

The secand source of seal pressurising air is obtained from a
connection on the 2nd stage ¢f the H,P, c-mpresscr casing. This air is
plped to No.2 vane of the exhaust srumlus to a junction box on the baffle
surroundirg the rear bearing assembly, which cools and pressurises the
2nd stage turbine bearing and seal,
Cooling System

The front and rear feces of the 1st stage rotor disc and the
front face of ths 2nd stege rotor disc are ccoled by sn air supply obtained
from the front of the annular chamber formed around the flame tu™-s. The
supply is piped through the bearing support housing and is directed onto the
front face of the 1st stape rotor., Holes in the zotor dfse provide a feed
into the interstege diaphrags which is integrol with tha ‘rear face of the
rotor dise. Durther holes at the hub of the rotor disc provide a feed
between ths 1ot and 2nd stage chafts which corvey air to the Tear face of
the 1st stage turodne and the front face of the 2nd stage turbine dises.

The rear “ace of the 2nd stage rotor disc and the front face of
the rear bearing support diapiiragm are cooled by & supnly of H.F. 2nd stage
alr, This is the same supply used to pressurise the furbine rear bearing
seal and I8 fed onto the turbine diss through a hole in the front face of
the mear bearing support diaphrags. A firther supply is directed between
the rear face of the diaphragm and the rear baffle and is exhausted fram
the outer edge of the baffle into the irner casing of the exhaust annulus.
The air is then exiausted from the unit into the jet stream via o row of
boles in the renr of each exhaust anmilus vane.

m mt‘k‘ BEssmEsES



AERO ENGINE SCHOOL

Engine Anti-icing

The intake nose fairing, guide vanes and entry guide
blades are protected from atmosvheric icing by hot air taken from
the delivery side of the H.P. campresscr.

The quantity of anti=-icing air bled from the delivery
casing is controlled by an electrically operated hot air valve.
The air from this valve is teken via a rigid pipe to a ciroumferential
eollector ring on the oir intake casing from which it passes through
the entry guide blades and through intermal passages to the intake
rnose fairings. After the air hes circulated around this fairing, it
is exhousted via exit ports to the intake guide vanes and discharged
to ~tmosphere.

Adlreraf™t Services

On the aprosite side of the delivery casing to the anti-icing
valve is the eivcraft hot air valve. This electrically operated valve
supplies a quantity of hot air for catin pressuriging etc., A tapping
fraa the bage of the centre turbine mounting provides a feed to the fuel

recuperator system.
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HYDRAULIC FUMP

The hydraulic pump is situated on the front face of
Noe1 auxiliary scavenge pump and is splined to the driving shaft
of the scavenge pump,

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
incarporates its own out-out and relief valves, delivery
automatically ceasing when the set pressure is reached.

The first stage pump receives fluid from the reservoir
and delivers it under pressure to the inlet anmilus of the second
stage pump, The onpacity 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 anmulus
from where it is directed to the cammon cutlet. This high pressure
fluid also acts upon the underside of an actuating plstonwhich
eantrols the onloading 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 bty the unloading
valve except for a amall flow through a restrictor. This restricted
flow maintains full pressure in the system during the idling period
and surplus returning to the reservoir through ports in the unloading

valve,
While deprived.vec...
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While deprived of fluid the second stage pump creates
8 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 permite increased flow through the
relief valve and cm@tﬂ reduces the power input required,

This in conjunction with the starvation of the seeond
stage, results in the whole pump running - i%h the minirrm expenditure
of energy while in the idling condition.
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