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ECU DESCRIPTION

1.  Hose Fairing (307 fngine)

The nose fairing is foimed from light alloy sheet, is of double skin
construction, the space betwoen tho skins allowing passage of air for engine
anti-ioing, and opun at the front to ram air. The fairing is attached to the
front face of the centre adaptor by studs and nuts, the fitting of a dowel
being such that the fairing will be located in one position only, so lining
up the ram air outlet and water drain outlet.

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

2. Nose Pairing (202 Engine)

Surrcunds the 0il tank and is of double skin construction, the space
between the skins allows a pessage for engine anti-icing air. Space between
studs ensures that fairing will fit in one position only. Slots around the
mating feces allow the anti-icing nir to exhaust from the nose fairing into
the leading edge of the six-hollow vanes of the intake casing,

3. Alr Intake Casing (301 Engino)

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

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

The rear diaphragn supports the L.P. compressor front bearing housing and
the stationary member of tha bonring seal. Housed in the centre adaptor is
the oil separator and its front seal.

At the rear of the intake casing 30 hollow entry guide blades are fitted
in recesses in the ocutax casing and are secured by set bolts which are scrawed
into the threaded base ¢i cach blade. At their inner ends the blades locate in
the centre scction.

A circumferential manifold loeated around the outer casing distributes
hot air through tho entry guide bledes.

The airoraft intake duct is fitted by means of a manacle ring to the front
flange of the casing, this freilitating specdy removal for inspection and
engine changing.

All vanos vent anti-icing through their rear ducts whilet anti-iecing
air to the nose fairing flows through the front ducts.
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For reference purposes the twelve hollow vanes are numbered cne to
twelve in a clockwise direction viewed from the rear of the engine, o 1
Vane being at 12 o'clock position and are used for the following purposes:

Ho 1 Vang - Joined by duct to No 12 vaane ioc vent engine breather
air from oil separator, to the rear of iho usinplane. Externmal
fittings are the front one for the front hoist, during installation,
or the engine sling, and the second one {or the adjustable bracket
to which is fitted the fixed length aireraft link.

No 2 Vane - External elbow venting enti-icing eir from Nos 2 and 3
Vanes.

Ko 3 Vane -

Bo 4 Vane - Shielded perforated plate through which vents anti-icing air
into the engine bay.

Ho 3 Vane -
Ho 6 Vane -

Ho 7 Vane - Oil scavenge from L.P, compressor front bearing and oil
saparator. Ihgine anti-icing air from vanes 5,6,7, 8 and 9 vertically
downwards to atmosphere.

No 8 Vane - Nose fairing water drain., Ixiernal elbow for ram air preagure
to fuel system.

Ho 2 Vane - Rem air pressure to the olbow on Vane 8. Pressure oil to L.P.
compressor {ront bearing.

Ho 10 Vane - Shielded perforated plate through which engine anti-icing air
vents into the engine bay.

Ho 1) Vane - ixternal elbow venting engine ainti-icing air to join with that
from Vane 2 and 3.

dio 12 Vang - Joined by duct to No 1 end 12 vanes to vent breather air to
rear of ongine External connection at the veno accepts vent air from the
constant speed drive unit oil tank.

4. Adr Inteke Casing (202 Bngine)

The light alloy air intake is bolted to the low-nressure co ressor casing
and has an integral inner casing supported Sy six vones, The DE tank is "
attached to the centre casing. Housed in the inner caeing is tho oil separator.
The rear diaphrogm supports the L.2. Compressor front bearing and the front
diaphragm supports the oil separator front vearing. A ring of hollow compressor
entry guide blades are fixed, as variable incidence blades are unnecessary with

/the
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thnf:paal compresaor system. A circumfrontial collector ring located around
the outer cesing distributes hot air to tho eniry guide bledes. The six

vanes orc numbered clockwise when viewed from the reer ond are used for the
following services.

Vane 1 - Lifting eye. Vent from oil separator.
Vane 2 - 0il foed to L.P. Compressor front beering.
Venc 3 - Supply from teni: to pump. Scavenjs roturn to tank.

Vane 4 - Scavenge oil from L.P. Compressor froat learing.
0il tank overflow pipe.

Vane 5 = 0il tank contents indicetor shalt.
Vane 6 - 0il tank pressuring walve.

A rom sir pilot head (P1) is fitted in front of Vane 4, and is heated
by air from the engine anti-icing supply pioe.

5. Low Prossuro Compressor Rotor (301 Ehgius)

A six stoge compreasor rotor, axial [low iype, is driven by the second
stage turbine wheel.

The main assembly consists of the front roitor sheft, the six rotor dises
with the five spacer ringa, the rotor drivins chelt ond rotor tail shaft.

Each stage of the compressor rotor blades is wmounted in an oluminium
alloy rotor dise, the fitting being of fir troc root form. The fifth and First
stage blades are designed with e front ond roor keoy rospectively to the fir
tree roots to provide end locating, spacer rings bolted botwoen cach stage
provide a positive location for stages two, throc and four.

The zoro stage disc complate with bladas hoving rear keys, is located by
two dowels to the first stege discs.

The spacer ring and the front shaflt rotaining bolts complete the assembly
of the sero stage to No 1 stage disc.

The compressor driving shaft is sccured by ita intogral flange to the
rear of the rotor by bolts passing through dises numbsr four and five. A
bearing scal is locatod to the rear of tho flange fellowed by a single thrust
bearing which locatos the rear end of the counresdor rotor within the inter-
mediate coeing.

/e compressor
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The campmuﬁr driving gear, located o: the driving sheft by scrrations,
the bearings and beering scal, are all scowrcd by tab washer and ring nut.
An adjusting washing locoted the rotor asscablr in reletion to the intormediate
and L.l'. compressor casings.

Splined into the rear of the driving shalt ic the rotor tail ghaft, on to
the rear of which io oplined the L.P. comproscor drivon coupling., Located in-
side the roar of the tail shaft, by three rotaining ping, is o threaded steol
ball into which is screwed the forwerd ond of the cuntre tubo unit, the othor
end cbing locked to the rear of the L.P. turbine dise,

6. Low Pressurc compressor cesing

The alloy casing is in two scctions, tho cxtonsion unit and compressor
casing end sccurod by bolte along the contra lince.

Grooves of dove-tailed scction house the five vows of steel stator bladca.
lietaining platos, scocurcd by countorsunk head scicus to the casing joint fnces
at the onds of cach helf row of blades, rotain il blades of stages 1, 2 and 4
in position whon the casings are soparated.

A mounting bracket on tho starloard side lower half cesing, is the location
for the Constant Spced Drive Unit and Alteraator, whilst the port side mounting
accepts the ongine oil tenk.

The front bulkhcad is bolted to the flaase on the casing, the Elliot fuel
flowmeter is mounted on the recr lower portica.

A banjo standard, to which bolts a two wg" connection, is tapped into the
rear of the L.P. lower holf casing, L.P. delivery air from No 1 Vane intor-
medinto casing is piped to the C.5.D.U. oil éen: end also to the banjo conn-
ection to pressurisc the front and roer bulihoeds sonla,

A transportation and test bed attochmont point is located on the lower half
caging.

The first four rows of sto tor blades, the '0', 1, 2 and 3 stages arc bolied,
with two bolts to onch bleds, to the comprosgor casing, so providing positive
location.

7.  low Prossurc Comprossor Rotor and Casing (202 Sngine)

The five stege axial flow comprassor rokor is driven by the second atogo
turbine whool, The oil soparator is driven frou the front of the comprossor,
the fusl pump and engine tochomotor boing driven from the rear. The alloy
casing is in twe ports securcd by bolts along tlic ecentre line. Tho ongine
front mounting support is attachod to the to) of thic cosing and stemdics tho
front ond of the ongine by mosns of a single adjustable link., A mounting
bracket on the starboard side lower half casing, is the loeation for the Constent
Speed Drive Unit and Altommater. A fourway comncciion is teppod into the roer of

the L.¢s lower half casing., A transportation end tost bed location point is
located on the lower half casing.
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8. The Front Bulkhead ond Soal

Comprises tcp and bottom units, attachod o the L.Y. Compressor Coaing,
forming the dividing wall betwoen Zone 1 snl 2. of the cngine installation. 4
scal, located around the bulkhoed, is kopt %o & velue ef 5 p.8.i. By 2 valve.
Two covers arc provided for the Flow meter an’ the Conatant Spocd Drive Unit,
Fassing through thoe bulkhend are .Air, Fuel an’ oil and hydraulic pipelines, the
throttle contrel rod and varicus bLreese plu; ccrmcetions,

9. Intemmediate Cesing

The intormediate casing is situntod betwecy the twoe coupressors and con-
tains both the L.P. exit guide bledes, end I... antry guide bledes.

The centrol secction of tho cesing is c-mnceted to the outer portion by
eight cambored hollow vonos, the nron betweau wich is used to convey the L.2.
dolivery pressure air to the H.P. compressor ilet,

The rear L.P. compressor and front H.P. coiiressor bearings arc accommodated
within the front and rear walls of the casin;.

Spur gears mounted on the compressor shalts initiate drives which are eon-
veyed through three of the hollow venes to the cutside of the cosing.

Mounting faces for the auxilisries aro arrcenged around the outer casing
forming two groups, namely L.P. ond H.P. driven., The former comprises tho
compresaor tachometcr genarator end L.P. driven fucl pump, The latter com-
prises the following:

H.P. Driven Puel Pump

fpin 04l Pump and four Scavenge Pumps

Constant Speed Drive Unit

Hydraulie Pump

H.F. Tachometer Genorator (/hen fitted)

In addition it transmits the drive froa ihe storter to the H.P,
compressor whon the storter is in operantion.

Vanos of the ceeing are used as follows:
201 Bngdug
Nic 1 Vane - Two conncetions, piping L.2. delivery air to pressurise:
8. Constont speed drive unit ofl tank.
b. Pfunt and rear bulkhcad scals,
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No 3 Veng - Elank
Ho 4 Vang - Drive to the constant specd wiit ond storter
Ho 5 Vane - The oil pumps and auxilinry deives. 0il drein to the sump

Ho 6 Vang - Front - L.P. Driven fuel puwap érive. Rear H.P. driven fuel
pump drive, (L.P. R.P.M. Tachomctor gonerctcr, L.F. and H.P, Hand
turning gears),

L2 7 Vena - Vents ongine oil tank via sowing lesded volve to gear chambor,
No 8 Veng - Plank
202 Ingine
Vene 1 - Danjo conncetion for pressurising front end reer bulkhcad scals,
Vane 2 - Blonk
Vane 3 - 0il foed to L.P. Comprossor front Learing
Vono 4 - Drive to Constant Speed Drive vnit and starter
Vane 5 - Drive to cil pump and ouwxiliarics cil Droin to Sump.

Vane 6 - Front - L.P. Fuel Pump drive and jend turning gear.
Rear - H.P'. Fuel pump drive and hend truning geer.

Vone T - Elonk
Vene 8 - Dlank

10. digh Prosgurg Comprossow Rotor
@8« The scven stage high prossure comyrsscr is made of heat reaisting sloel.

b, The rotor blades arc mounted, by fir trec root forn, in the seven
steel discs botween which erc bolted six spocor rings, the wholc assembly
being centeined between the front rotor slieft and the reor rotor contro,

e¢. The front roter shoft, which earrics ilc compressor front boarinz,
bearing seel end driving geer, is bolied %o stages one nnd two.

d. The recr rotor centrc, which cnrrics the double thrust bearing,
bearing » Gompressor rear air scals ond compressor driving coupling
is bolted number six spacer ring an? oumber seven rotor dise.
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Inside the comprossor arc assembled esacontrieclly an inner oil tube and
an outer oir transfeor tube, bLoth mode of 1lighi slloy.

11. High Fressurc Casing.

The cast steecl casing is split on tho herizental centre line and has
seven dove-tailed grcoves machined in its imcr diemeter to sccept the seven
stages of compressor stetor bLlodes.

Retaining plates sccured by screws to ilic cesing joint facos at the cnds
of cach half row of blades, rotaining the bHlodes in position when the cesings
ere seperated,

4ir via an outlet from the third stage of the comprossor casing upper
half is used for couling the roer feee end Jroseurising the bearing seal of
the L.P. turhiﬂﬂ‘-

12. Delivery Cosing

The stainless stool delivery cosing is situated botwoen the rear face of
tho H.P. comprossor cosing ond the combustisn clomber cuter cesing. The
imer ond outer cesings are linked togothor by eight hollow vanes.

Twe mounting trunnions are bolted to tho ~usor cesing at the 3 o'clock
and 9 o'clock positicns, ond arc two of thay thiroc attechmont pointe for tho
engine aiim;. (The third peint boing om the sir intake cosing 12 o'clock
position).

Tho H.P+ Crmpreasor rear boaring support and coupling chambor unit is
located on the front of the imner casing fl-nic, the access hole to the eizht
locating bolts of the H.F. coupling being blonted by o cever plote with
spacicl scals. Mounted on the rear of the inies casing flange is the H.D.
turbine roer bearing support unit.

Delivory casing oxternal locations are #1/I3 switch topping, Oil
gz:;:: and fuel filter ottochments, Unit fua) syetom brackets and cight duslox
8.

The inner feoces of the burner loeations rceccive the heads of the oight
flame tubce.,

The hollow vencs arc utilised in the following menner:

Ho 1 Vang - Dlanked

Ho 2 Vong - 4/C Hot air sorvices end air starting duct.
¥ = Fuel tonk pressurising ond inducer volve.

2o 4 Veng - 0il Peed pipe ond oil drain dises.
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lic 5 Vong = Vent to atmospherc
Ho 6 Vono - Fuel heater pipe.

Ho T Vang - Engine enti-icing zir outled
o 8 Vang - Blanked

13. Comprossor Turbinc Couplings. The couressor turbinc coupling asseably
is housed within tho chamber in the delivery cosing and connects the H.P. &
L.7. comprescors with the lst ond 2nd stags turlinocs respectively.

The inner coupling which drives the L.s. conpressor is situnted within
the H.P. coupling and rotates independently ca the intor-sheft roller benring.
Tho external tocth of the comnrossor coupling <ngnged with internal tecth of
the L.P. turbine coupling and is sccured by the fitiing of the centre tube unit
through the L.P. turline shaft. This cencrs tubo is locoted in the threadod
stcel ball in the compressor tail shaft, the evivelling of the ball ellowing
for any malalignment,

The cuter driven coupling is fitted to tho U.F. compressor renr shaft by
the semc means as the inuor driven ecuplin; i.0. eolined end rotained by a
locked ring nut, end reccives the drive from 4hc outer turbine coupling intoxunl
tecth. The outer track of inter shaft boorin: is locatod betwosn twe cireli e
inside the IIf compressor shaft coupling.

Eight lugs cxtend forwerd from tho outor turdine coupling. Eoch ocrry o
locating bolt and nut which sccurce & thrusi wing housing to the coupling.

The head of cach bolt is drilled to engage wiil onc of two spring leoaded plungors
fitted to cach coupling lug.

This dovice and the spocial nute snsurcs the sccurity of the locating boli
assemblics. The thrust ring housing, bein: -caitionod by bolts of a smallap
diameter then their locating holes in the zouuli Gy Pernits a flexing of the
H.P, rotating cesenbly.

an oxternal labyrinth is carried on this ceupling to form a sonrl with the
coupling chamber housing.

14. ZHear Pulkhoad

This bulkheed forms the dividing well botwcen mone 28 ond 2b, air soal
inflated to 5 p.s.i. by the L.P. Compressor, cruglotes the officiont sealing
betwecn the zones. Lttached to the front foco im the sterted exhaust pipe and
the throttle rod resr bearing while on tho rock facc are the two Ircozo plug
connections for the zeme 2a fire detectors, . iselince for the following
scrvices pass through this bulkhead,
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i] H.Fe 3Ird stage air.

ii) Pressurc oil to L.P. Turbine becring,
iii)  BScavenge cil from L.P. Turbine bearing.

iv) Droin and dump valve fucl,
v) Zone 2b induccr.
15. Dearings.

There are seven mein bearings located in the following positions.

No 1 = L.P Compressor front bearing (ROLLEY) jcsitioned at the rear of the
pir intake casing.

lo 2 = L.P. Compresscr roar bearing (SINGL2 .J1) positionod in the front wall
of the intermedieste casing.

Ko 3 - H.P. Compressor front bearing (ROLL2!) poeitioncd in the intermediate
casing rear diaphragnm.

Ho 4 - H.P. Compressor rear boering (DOUBLZ ZALL) positioned in the front of tho
coupling chanber.

No 5 - Intershaft beering (ROLLER) positioncd bciween the L.P. ond H.P.
Couplings.

o 7 - H.P’. Turbine rear bearing (HOLLER) nositioncd at the rear of the turbine
inner drum,

e 8 = L.P. Turbine rear bearing (ROLLER) iositicned in the oxhaust annulus
diaphragn.

16. Combustion Chambor Outer Cosing

This outor cesing of stcel, is fitted betwcen the delivery casing rear flange
and the front flange of the L.P. turbine casin:, this rear joint has locetod
betwoen the flanges the turbine stetor suppori ring,

The cosing comprises tho top and botton halves, joined along the horizonial
flanges by bolts, spring washers end flangad nuts.

The bottom half casing has three mountings two for the ignition plugs and
the otho r for the turbine drain connectiecn, zlze broackets for the twe drain
bosscs for dump valve and fusl system seal Jraina.

ihen asserbled, the outer casing encloscs the flome tubes, turbine coatry
duct, E.P. turbine stators end H.P. turbine cocing in which rotetecs the H..2.
turbine. .
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17. Flame Tubes,

Eight flome tubes arc situnted in the amulus formed between the combuaticn
chanber outer casing and turbine inner drum. Ixeh combustion chomber coanrisca
two main units, i.e. the flame tubc hoad ond the {lamc tube unit, Nos. four ond
8ix tubes are fitted with stecl insexts for Ui igniter plugs.

The flame tube head is of "streamline" forn ond hos a flanged comnection by
which it ie sccurcd to the inner surfece of {he delivery casing, also a retaining
strap which is bolted to o threoded bess oa the flomc tube.

Ench flame tube unit comprises four seciions welded togethor to moke a rigid
asscably. ‘Tho front section cerries an ouicr Joint ring et ite forwerd end
which locates on the inner ring of the flame tvbe head.

a flarc of conical form is spot welded tc thic bore of the front section
which carries a swirler at its apex, faccs towerds the front of the sssenmbly, and
in the bore of the swirler the "Duplex" buracr is located. Two inter-
connecting flanges positioned pert woy along thw tube are fitted to link with
the adjacent flame tubes. The reer end of the tube acccmmodates a locating
ring which fits into the turbine entry duct.

18. Turbine Biairy Duct Unit

The turbine entry duct, housed in tha voo> of the combustion chombar suter
cesing is bolted to the H.P. turbine stator o 'ort cone. The entry duct is nade
of shoot steel and supports the dowmatrean cnds of the oight flome tubes,

Soventeon H.FP. turbine stotor segnents arc inserted intc the reor of the eniry
duct, cach segnent being loceted by the H.2., Luxbdne cesing.

19, Turbine issembly
The main units of the turbine secetion suvo:
a. H.P. Turbine beering support housin:.
b. H.P. Turbine rotcr.

C. L.P. Turbine rotor,

&.P. Turbing support housing

The H.P. turbine supyort housing is ci-icd in the combustion chomber
nni:n:aa:lng which is scoured atits front cad ¢c the reer face of the dolivory
cos .

The rear epd of the cosing accommodatos e turbine beecring and housing
the stationory portion of the turbine bearin: scal, tho stator sunnort :
and H.Z. turbine stotors. ¥ o ke
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dn il jet end filter escombly located in ihe housing provides bearingz
lubricaticn.

oPe b Rota

The turbine disc is bolted to the large flouge at the rear end of the
hollow turbine shaft. Forwerd of this flaac cre the bearing end front and
reor senls, all throc components being accurod te tho shaft by & retaining nut.

4t tho front end of the shaft is the eowressor driving coupling assombly.

The turbinc blcdes are of serofcil sectic: and arc shrouded at the tiqs.
Each has & root of "fir troc" form which is locctod axielly by o projecticn at
the forward end of the =oot and e locking te: oL the reor.

L:P. Turbine Rotox

The hollow L.P. turbine shaf't posscs fiwrough the bore of the H.P. turbino
shaft. i soal at its forward end provonts ot cir from the turbine passing
between the shafts to the eoupling chambor, «plines nt the front end of the
shaft carry the turbine coupling.

The turbine blades arc shrouded ot tho <18 end nro fittod ond secured
in a similaor to the H.P. turbine blades.

The L.r. turbinc boaring, together wiih thic Loaring seal fitted between
the bearing and disc, is secured to the whool hub by e roteining nut. The
centre tube pesses through tho bore of the s12l%, and a comncetion piece at
its forwerd end locates in the L.P. comproasor shaft. The tube provides
positive location botween the L.¥. turbine and cCrpressor.

20. IExhoust .anulus

The exhaust ennulus is located on tho rocy faee of the L.P. turbine
casing, It consiste of an inner ond outor ria; which arc separated by eight
radially disposed hollow vanes. 4 flangoe at the reer of the imnar ring
accomnodates the cxhoust innor cone, whilst ¢ diaphragm at the front end ouots
the L.P. turbine bearing and housing.

Upper and lowor connoctions on the roar of the boering housing conncet
with the eir and oil drain pipes respectivale.

Three of tho eight hollow venes nre uvilised in the follewing monnor.

Hc 1 Vene - Convoys 3rd stoge H.2. comrcstor air for L.F. turbine cooling
end boaring scel pressurisin: .

fo 4 Vane - Housgs the cil feod #ipe o oil jot ossembliecs in the roar
Loaring housing cover.



e — s

ISSUED BY STCVSS - PACE 12
ISSUE 2

QLYMPUS 202/301 SE1L1
SECTION 2
ECU DESCRISTION
lo 5 Vene - iccommodates an oil drain sis fron tho bearing housing.

4 hole at the botton of the ennulus faros n drein which comncots aith
the turbine drain systea.

Upper and lower heat shiolds, atteched by Lrackots, encasc both combustion
chamber ocuter casing end oxhaust annulus.,

21. Exhoust Cong Unit.

The oxhaust cuter conc, boltod to the il ine cxhoust annulus rear flango,

has front end rear flanged bellows unite desi ncd to permit a limited artioul-
ation which allow for malalignment botween joi Jije ond onginos.

The jet pipe is ottached to the exhaust conc by twe helf clamps which
arc retained in position by the roar belloss waii surrcunding them. This unit
is located by thc front manacle clams to tho cxhavst cone and by tho rear
scating strap to the jeot pipe.

Dreinage collectors are provided at the beitom of the bollows scals and

arc designed to drain away any fuecl thet mny sue. through the attechment
Jjoints.

Eotwoen the front end roar bellows wiits, the cxternel surfoce of tho ox-

haust cone is covered with heat insulating tlaidiet, located by springs on the
port and sterboard sidcs.
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