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PREFACE

The following is a statement of RCAF policy covering the maintenance of the
Iroquois powerplant (Arrow), It is published for the guidance of those concerned
with the design and logistic support of the powerplant and its associated ground
equipment, and in particular for those preparing Iroquois Engineering Orders.

Definition

Powerplant - An engine completely equipped for installation in the appropriate
airframe. (Iroquois powerplant (Arrow)).

Weapon System - The weapon (Sparrow), the vehicle (Arrow/Iroquois), and the
guidance system (Astra and Sage).

Aircraft - The vehicle, the weapon and Astra.
Scope

This concept is based on approximately twenty operational aircraft located at |
a prepared all-weather base. The base will be required to maintain four operational
aircraft at standby at all times. Fifty percent of the powerplants will normally be
undergoing major maintenance although this figure is expected to decrease with

experience,

Maintenance

The Iroquois as part of the weapon system requires a new concept of engine
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maintenance and operation, in which all maintenance other than minor servicing and
primary inspections will be done with the engine removed from the aircraft,

There will be three main areas of maintenance on each base, namely, readi-
ness, servicing, and repair shop maintenance.

Readiness Area - In the readiness area, very little maintenance will be done
to the engine other than replenishment of the lubricating oil system and the hydraulic
oil system.

Servicing Area - Maintenance in the servicing area will cover such tasks as
primary inspections, unscheduled powerplant changes and minor repairs. No work
will be carried out in this area which will take more than three hours to complete.
In addition to the above, the servicing organization must be capable of turning round
not less than four fully serviceable aircraft in fifteen minutes,.

Repair Area - Maintenance in the repair area will cover all scheduled main-
tenance other than primary inspections and all unscheduled maintenance which
cannot be accomplished by the servicing organization.,

The base shops will be organized according to the various systems in the
aircraft, They will consist of tools, bench equipment, and the technicians necessary
to inspect, repair and modify, and test the appropriate system and its components,
including the test equipment itself. The scope of work done in the shops will be the
maximum commensurate with the capability of shop personnel and shop equipment.
As a part of this organization, there will be a powerplant shop responsible for the
build-up, repair, inspection, modification, running, testing, inhibiting and storage
of powerplants.

Overhaul

In the interests of production improvement, the Iroquois powerplant is to be
overhauled by the manufacturer during the first eighteenmonths of RCAF operational
service, Proprietary items may be sub-contracted on specific RCAF/AMCHQ
authority.

Ground Support Equipment

Engine Test Facility - The principal piece of GSE will be the facility required
for engine testing following build-up, during periodic inspections, and for detailed
trouble shooting., To achieve maximum serviceability of the weapon system it is

vital that the powerplant, as a component, is fully serviceable at installation.

This facility will be sufficientlyinstrumented to permit detailed trouble shoot-
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ing and thereby eliminate unwarranted powerplant rejections, Inaddition, it will be
equipped with a noise suppression unit to reduce the excessively high noise levels
experienced during engine running at maximum rpm.

Other GSE equipment required for engine maintenance will include:

(a) Special rigs for pressure filling of the lubrication and hydraulic systems.
(b) Plug gauges for basic settings and adjustment of the variable nozzle.

(c) Rig for pressure testing of the afterburner hydraulic system.,

(d) Powerplant stands (work/transport/installation).

(e) The electrical system will require various pieces of test equipment which

will enable checking and trouble shooting of thermocouple circuitry, electronic
amplifier, and ignition equipment,

(£) Small turbojet engines (as compressors) for powerplant starting.
(g) A mobile engine silencer to enable installed engine running for the purpose
of checking flight snags. This would reduce unwarranted engine removals from the
airframe,

All this equipment must be maintained in a serviceable condition,
Supply

Normal RCAF supply policy will apply except that 'pipelines' must be much
shorter than in the past for high value items. To this end air transport will be used
for high value and AOG items.
Amendment

This statement will be amended by AMCHQ as required to conform with
changes in AFHQ policy documents.
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INTRODUCTION

GENERAL

1 The Iroquois is a high performance, axial flow, two-spool turbojet engine
with integral afterburner, and is specifically designed for operation under super-
sonic flight conditions. The engine derives its thrust from the reaction to the increase
in momentum of the air mass passing through it. This increase in momentum is
produced by burning fuel in the air mass to increase its temperature and volume,
and by accelerating the exhaust gases to a high velocity by means of a final nozzle
at the rear of the engine.

MECHANICAL ARRANGEMENT

2 The engine comprises essentially a two-spool compressor, an annular type
combustion system, a turbine section, an afterburner-equipped exhaust system,
and the necessary support frames and casings.

3 Aninlet frame assemblydirects the air flow into the three-stage low pressure
compressor, from whichitis forced into the seven-stage high pressure compressor.
Each compressor is individually coupled to its respective turbine by direct shafting,
the HP compressor being driven by a two-stage turbine and the LP compressor by
a single stage turbine.

4 The LP and HP compressor rotor assemblies are mounted in two separate
ball thrust bearings supported in the front frame assembly, interposed between the
LP and HP compressors. Additional support is provided by a '"steadying' roller
bearing at the front of the HP rotor assembly. The turbine rotor assemblies are
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Figure 1-1 Three-quarter Front Views of the Iroquois
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mounted in two separate roller bearings housed in the rear frame assembly located
at the rear of the turbine section. In addition to supporting the LP and HP rotors,
the front frame and rear frame assemblies distribute the high thrust and tangential
flight loadings from the engine casings to the airframe.

5 The mid-frame assembly is located between the compressor and turbine
sections and accommodates an annular combustion chamber in which the main fuel
supply is injected and burned by means of 32 walking stick vaporizer type burners.

6 The afterburner assembly, being an integral part of the engine, is mounted
aft of the rear frame assembly. It comprises a casing which houses flame stabilizing
equipment and fuel spray rings. A variable area final nozzle is attached to the rear
of the afterburner assembly.

7 Internal gearing located in the hub of the front frame assembly, provides for
power take -off points to operate the various accessories necessary to sustain
engine operation and meet airframe service requirements. All accessories are
mounted around the bottom of the engine forward of the mid-frame. These are
enclosed in a sheet metal shroud. Lubrication of internal bearings and gearing,
and cooling of the heat producing areas of the engine are provided by self-contained
oil and air systems. Protection against the formation of ice at the engine intake
under certain operating conditions is by means of a hot air anti-icing system.

8 The engine has five mounting points. The front mount located on the top of the
front frame transmits the net axial thrust load and side loads, while a side mount
takes vertical loads only. Two mounts, one on each side of the rear frame, take
vertical loads and a rear mount at the top of the rear frame takes only side loads.

OPERATION

9 The Iroquois operating cycle is continuous, whereby a steady supply of air is
taken in, compressed, heated and expanded, then exhausted.

10 By referring to the gas flow diagram, it will be seen that the air at ambient
temperature and pressure is drawn through the inlet frame into the LP compressor
where it is progressively compressed at each stage until heated to the temperature
indicated on the diagram. The air flow then passes through the annulus provided by
the front frame. Struts in the annulus straighten and direct the flow into the HP
compressor where further compression takes place until at the compressor outlet,
the airflowis heated as indicated. The compressors, being mechanically independent
of each other, rotate at speeds up to a maximum of 6000 rpm for the LP rotor and
8150 rpm for the HP rotor. Careful aerodynamic matching of the compressors
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provides an overall compression ratio of about 8 to 1 in ten stages of compression.
To obtain similar qualities in a single compressor would require a longer rotor
with a greater number of stages. Variable incidence fourth stage stator blades
improve the aerodynamic qualities and efficiency of the compressor over a wider
range of operating conditions.

11 The compressor delivery air is forced into the annular combustion chamber
where a proportion of the compressed air is diffused and mixed with vaporized fuel.
This mixture burns continuously at extremely high temperatures, and expands the
main volume of air considerably. The combustion cycle is essentially one of
constant pressure, therefore the air flow leaves the combustion chamber at extremely
high temperatures and increased velocity.

12 In the turbine section, a portion of the total energy instilled in the gases is
converted into mechanical work to drive the compressors. Three stages of stator
blades increase the velocity of, and direct the gases onto impulse-reaction type
blades, which in turn react to the gas loading by causing rotation of the turbine
rotors and hence the compressors.

13 Fromthe turbine, the gas flow passes through the rear frame assembly to the
afterburner where additional fuel is injected and burned in a proportion of the
remaining unburnt air in the exhaust stream to further accelerate and increase the
momentum of the mass air flow. From the afterburner, the gas stream emerges
to atmosphere through a variable areafinalnozzle. The area of the nozzle determines
the temperature and hence the velocity of the exhaust gas stream expelled from the
engine.

14 For agivensetofoperating conditions, the thrust of the engine is proportional
to engine speed, which in turn is governed by the quantity of fuel burned and the
temperature to which the air flow is heated. Engine speed is selected by a manually
operated power control lever in the pilot's cockpit. The engine and afterburner fuel
flows and the area of the final nozzle are automatically controlled to provide the
desired percentage of the available thrust as determined by the pilot's speed setting.
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LEADING PARTICULARS

GENERAL
Name of Engine ... ... ... ... ...

Iroquois 2
Type of Engine . ... .0 0. oo .0 o

. .Two-spool, axial flow, turbojet
with integral afterburner
4500 1b (maximum)
Anti-clockwise as viewed from
the rear of the engine

Dry Weight «cc cee oee cee coe see oas
Direction of Rotation «eec cee ces see oo

Compressor

(LP Section) ¢« osss coe 206 oeea ses oes <o« 3-stage, axial flow

(HP Section) v« sws seo wsn sse sse s 7-stage, axial flow
Combustion ... ¢e¢ <es 2ee e2e see ese ... Annularvaporizing type chamber
Turbine ’

(HP Section) <« css s2s sse sne c0s ses 2es 2=gtape, axial flow

(LP Section) «e sees coe s2s oo soe oo Single-stage, axial flow
Afterburner ... ¢¢e¢ cee cee cee cee oe. ... Integral design with fully modu-

lated, convergent final nozzle

FUEL SYSTEM
Type of System ... ¢ce ¢ec ee: ¢e. «.e ... Hydromechanical-electronic with
' single lever control
Fuel Control Unit.e. ¢.e ¢¢e ¢ve ¢e. +.e. ... Combined main and afterburner
controls with manually-selected
emergency control(Lucas-Rotax)
Air-driven centrifugal type with
automatic pressure control
(Lucas-Rotax)

HP Fuel Pumps (2 per engine) ...
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Fuel Distributor
Hot Streak Igniter Valve.: cce cee coe coe oo

oo o e« o o e o e ® o o LI Y e o0 e e 0

Starting Fuel PUmp « <ec cee cee oo coe oo

LP Speed GOVEINOr « sa+ coe oes ses coe oo
HP Speed GOVEIrnor « «ce see ace cos sce see

Type of Fuel cce cee tee tee oee 20e coe aes

Fuel Pressure (At fuel inlet connection)... ...
Fuel Temperature (At fuel inlet connection) ...

LUBRICATING OIL SYSTEM

Type of System eceec ecce cee o0 coe cas aoe
Type of Oil
Oil Tank Capacity e« cee c2e cee cas ecoe oos

Minimum Oil Pressure (Idling)...

Nominal Operating Pressure across oil jets
at Normal (Cruise) rpm ...

Maximum Oil Pressure (During cold weather
engine starting) ces ces cee cee cee ces e

LI ® e o e o0 « o

Main Pressure PUmMpP ccc cee oce cco aoe son
Scavenge PUumpPe escc ecee cee cee sos ses soe
‘Constant Speed Unit Pressure Pump «« oeco «o.

Oil Temperature Regulator «. «ce¢ cc0 o0 oon

Maximum Scavenge Temperature. ... «ce. «o.
Minimum Oil Delivery Temperature «. ... oo

A«
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Sixteen port (Lucas-Rotax)

Intermittent operation, pulsing
type (United Aircraft Products)

Hydraulically driven, vane type
(Vickers)

Overspeed type (Lucas-Rotax)

Full range type combined with
emergency overspeed governor
(Lucas-Rotax)

3-GP-23b (MIL-F-5616, Grade JP1)

3-GP-22b (MIL-F-5624C, Grade
JP4)

*3-GP-25¢c (MIL-F-5572B, Air-

craft gasoline)

MIL-F-5161C (Wide range referee)

15 psia to 50 psig

-54°C (-65°F) minimum

71°C (160°F) maximum

Self-contained, dry sump

MIL-1L-7808C

4 Imp gal. (4. 8 US gal.) plus 1 Imp
gal. (1.2 US gal.) air space

2.512.0 psi

30 psi with oil at 71°C (160°F)

150 psi at the o0il temperature
regulator

Single element,
(Nichols)

Two element,
(Nichols)

Single element,
(Nichols)

Combined lubricating and
hydraulic oil sections using fuel
as coolant (United Aircraft
Products)

150°C (302°F)

15°C (59°F) at oil temperature
regulator by-pass valve

Gerotor type
Gerotor type

Gerotor type

Maximum allowable temperature of this fuelis 43°C (109°F) at fuel inlet connection.
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Maximum Oil Consumption
(Normal Rated) cee cos oes soe coe ocos
(Military Rated) e 0 o e o o e o o ® o o e o o e o o
STARTING SYSTEM
Type of SystemMe «oec see cee coe soe ooe

Starter LI e s e o o o e s e e e e e s e LI B e o @

IGNITION SYSTEM
Type of System. ecee cee cee cee soe oo

Ignition EXCiter «ee ceo coe see oo oos

Igniter Plugs (2 per engine).. «ee oo ooo
Oxygen Injectors (2 per engine) «« «es ooe
ANTI-ICING SYSTEM
Type of System. cec. ecee 2ee cos cee oos
Air Pressure Regulator « «eec cce cee oo
Maximum Air Pressureé « ec¢e cce coe ooe
HYDRAULIC SYSTEM
Type of System «cecec cee toe cee osae eoo
Type of Oll cev oo oee coe oce sea oo
Hydraulic Accumulator e «ee occe ooe ooo
Hydraulic ReServoir cece ocecs coe coe oo
Hydraulic PUmp cee cece coe occs ceaa oos

Hydraulic Motor (For starting‘fuel pump) .

Hydraulic Actuators (Final Nozzle) «e. ...
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2.5 Imp. pt (3.0 US pt)/hr.

3.0 Imp.pt (3.6 US pt)/hr.

Pneumatic system supplied with
air from a ground starting
vehicle

Air-driven turbine motor with
centrifugal type rotor and

reductiongearing (Lucas-Rotax)
or AiResearch)

Twelve joule, high energy, 14 to
29 volt DC input

Dual input, twin circuit, con-
denser discharge type (Bendix
Scintilla)

Low voltage, surface gap type
(Champion)

For altitude relighting only
(Lucas-Rotax)

Hot air, surface heating (inter-
mittent cyclic operation)
Temperature controlled air
modulator valve (AiResearch)
45 psi (approximately)

Self-contained, closed circuit

MIL-1.-7808C

Nitrogen charged, 25 cub.in.
nominal capacity (Sprague)

Self-energizing, 90 cub.in.
capacity (Orenda)

Variable stroke, axial piston type
(New York Air Brake)

Fixed displacement, axial piston
type (Vickers)

Piston type (National Water Lift)
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Hydraulic Actuator (For variable incidence

guide vanes) .

Nominal QOil Pressure...
Maximum Oil Pressure .
Minimum Oil Temperature .. ..

Nominal Oil Temperature ...

Maximum Qil Temperature .. ..
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.+.. Solenoid-operated, piston type

(Dowty)
.. 3000 psi
3750 X 50 psi

.«. 71°C (160°F) at oil temperature

regulator by-pass valve

... 149°C (300°F) continuous
... 204°C (400°F) for 10 minutes

Minimum | Rated Measured | HP Rotor | LLP Rotor
Thrust Exhaust Gas rpm rpm Time Limit
Condition 1b. Temp. (Max) (Nominal) | (Nominal) (Minutes)
°C °F
Maximum with 26,000 732 1350 100% 100% 5
Augmentation (8150) (6000)
Maximum 19, 250 732 1350 100% 100% 5
(8150) (6000)
Military 18,570 707 1305 97.3% 95. 7% 30
(7930) (5740)
Normal 17, 550 667 1233 94.5% 91. 5% Continuous
(7700) (5490)
Idle 3% 600 (Max) - - - - Continuous
*¥% Will vary with aircraft application

Table 2-1 Engine Ratings at Standard Sea Level Static Conditions
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Speed of Rotor
Relative to

Direction of
Rotation Facing

Accessory Location Qty Compressor Shafts Pad on Engine
LP HP
Aircraft Power Front of HP 1 0. 860 Anti-clockwise
Take-off Gearbox
Engine Starter Rear of HP 1 1. 910 Anti-clockwise
Gearbox
Constant Speed Rear of HP 1 0.514 Clockwise
Unit Oil Supply Gearbox
Pump
. HP Tachometer Rear Face of 1 0.514 Clockwise
Generator C.S.U. Oil
Supply Pump
" HP Speed Rear Face of | 1 0.514 Clockwise
Senser Tachometer
Generator
Main Lube Oil Rear of HP 1 0.439 Anti-clockwise
Pump Gearbox
Hydraulic Pump Rear of HP 1 0. 797 Anti-clockwise
Gearbox
HP and Front of HP 1 0.514 Anti-clockwise
Emergency Gearbox
Speed Governor
Scavenge Oil Front of HP 1 0. 541 Anti-clockwise
Pump Gearbox
Constant Speed Nose Bullet 1 1.000 Clockwise
Unit
LP Speed Rear of LP 1 0.699 Clockwise
Governor Gearbox

Table 2-2 Accessories Drives
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DESCRIPTION OF ENGINE
AND COMPONENTS

GENERAL

Part 3 of the Iroquois Advance Data sheets deals with a physical description
of the engine. Although the basic design of the engine was completed at the time
these sheets were being prepared, many changes of a minor nature will take place
before the engine design is sealed. Preparing these sheets under such conditions
means that much detail will have to be omitted and that where detail has been
included, it could quite possibly be changed before the production configuration is
reached. If the reader keeps this in mind when using these sheets, he will gain a
general idea of the engine while his impression of detail will remain flexible, thus
making things easier when the final configuration arrives.

In this section of Part 3, the engine general assembly is divided into major
assemblies, these being shown in the order of engine assembly in Figure 3-1-1.
For the purpose of clarity, the combustion support frame is shown detached in
solid outline and in ghost outline in its assembled position within the mid frame
assembly. Accessory components have been omitted, these, and the mounting
locations of the fuel system and oil system major components will be shown in a
later issue of Figure 3-1-1.

Detailed descriptions covering individual major assemblies and their sub-
assemblies will be issued under separate headings in subsequent advance data
sheets. Engine systems, engine mounting and installation details, and the after-
burner assembly are described in individual sections of Part 3.
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A Figure 3-1-1 Exploded View of Engine
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DESCRIPTION OF ENGINE
AND COMPONENTS

INLET FRAME ASSEMBLY

1 "The inlet frame assemblyis a fabricated structure consisting of a cylindrical
outer casing, four aerofoil struts, a cylindrical inner casing, and a nose bullet. The
main function of this assembly is to house and support an alternator/constant speed
unit combination which is mounted within the inner casing. The drive for these
units is provided by suitable shafting extending forward from the LP compressor
rotor. :

Outer Ca sing

2 The outer casu}g igfabricated from aluminum sheet with a machined aluminum
‘flange ring at the rear, ‘which serves as the mounting attachment to the forward
flange of the LP compressor stator casing. Two folding lifting eyes are provxded
at the top of the casing, and at the bottom provision is made for the inclusion of the
ram temperature sensing probe. A dualpressure probeis fitted on the outer casing,
just below No, 2 strut for obtaining the Pl total pressure and the Pl reverse pres-
sure; these probes are connected into the fuel system.

Inner Casing

3 . A magnesium casting shrouded by an aluminum sheet casing forms the inner
casing. Four radial, hollow, equi-spaced struts locate the inner casing in the centre
of the outer casing. The struts are numbered anti-clockwise, No.l strut being at
approximately the 10 o'clock position when viewed from the front of the engine. A
temperature sensitive thermistor is fitted to the outer skin of the inner casing between
No.l and 4 struts, to sense icing conditions at the engine intake.
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FOLDING LIFTING EYES

DE-ICING HOT AIR MANIFOLD
(REF. ONLY)

No.1 STRUT OUTER CASING

INNER CASING

NOSE BULLET

L P COMPRESSOR STATOR CASING

RAM TEMPERATURE SENSING PROBE LOCATION MOUNT ING FLANGE

Figure 3-1-2 Inlet Frame Assembly
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Nose Bullet and Struts
4 The nose bullet, fitted to the front of the inner casing, the four struts, and

the inner casing are all double skinned, thus providing passage for a supply of
compressor delivery air for de-icing purposes. The air is piped externally to the
outer ends of No.1l and 4 struts which are interconnected with No. 2 and 3 struts
respectively by external manifolds. The warm air passes into the struts, follows a
circular path around the inside of the outer skin and enters four passages in the
inner casing. From here it flows forward, spills under the outer skin of the bullet,
and then flows in a rearward direction under the outer skin of the inner casing to
join the air intake stream upstream of the LP compressgor first stage rotor blades.

5 The hollow struts also carry electrical and thermocouple leé.ds,_ the oil
supply, return, and vent pipes for the aircraft constant speed unit, together with
other aircraft services.

i»
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DESCRIPTION OF ENGINE
AND COMPONENTS

LOW PRESSURE COMPRESSOR STATOR ASSEMBLY

1 The LP compressor stator assemblyis a horizontally split, magnesium casing
containing three stages of stator blades. Recesses and T slots are machined around
the inside diameter, the front recess being designed to provide a manifold for the
distribution of compressor delivery air for blade de-icing purposes. A coating of
friable materialis applied to the casing inner surfaces opposite the tips of the com-
pressor rotor blades to minimize damage which may occur should a rotor blade tip
rub develop. A machined flange at each end of the casing serves as the mounting
attachment to the inlet frame and front frame respectively. Nuts, and bolts with
externally splined heads, are used at the split line to secure the two halves of the
casing. Alifting bracket is centrally located on top of the casing at the front face of
the rear flange. The bracket is secured with the casing joint bolts and by shear pins
interposed between the bolts.

2 The stator blades are manufactured from stainless steel sheet, and have
stainless steel corrugated stiffeners througheachblade core. Inner and outer shrouds
of stainless steel are brazed to the blades to form stator segments. Each stage has
six segments, the first, second and third stage segments having seven, ten and
twelve blades respectively.

3 The first and second stage stator segments are located in the T slots and are
prevented from rotating by anti-rotational pins and lockpins respectively. The third
stage segments are mounted on the LP thrust bearing housing outer flange, and are
retained and locked against the forward outer and inner flange faces of the front
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DE-ICING AIR MANIFOLD

LIFTING BRACKET

L P COMPRESSOR STATOR CASING
(UPPER—-HALF)

FRONT FRAME MOUNTING FLANGE

SECOND STAGE
STATOR SEGMENT BLADES

INNER SHROUDS

RECESS FOR THIRD STAGE
STATOR SEGMENTS

FIRST STAGE STATOR SEGMENT
ANTI - ROTATION PINS
SECOND STAGE
STATOR SEGMENT
LOCKP INS

AIR SEALS

FIRST STAGE STATOR
SEGMENT BLADES

LP COMPRESSOR STATOR CASING (LOWER-HALF)
INLET FRAME MOUNTING FLANGE

IR 11

5 Figure 3-1-3 Low Pressure Compressor Stator Assembly
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frame by pins and bolts when the LP thrust bearing assembly is installed on the
front frame. When the front frame is attached to the stator casing the segments fit
intothe rear recess in the stator casing. Stainless steel air seals are riveted to the
inner shrouds of the first and second stage stator segments and mate with seal
sleeves on the LP compressor rotor spacers.
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DESCRIPTION OF ENGINE
AND COMPORNERNTS

LOW PRESSURE COMPRESSOR ROTOR ASSEMBLY

1 The low pressure compressor rotor is composed of three stages of blades,
three discs, two spacers, andtwo peripheral seals, all of which are machined
from titanium. The driving flange of the first stage disc is remotely positioned to
the rear of the disc hub, the cylinder between the driving flange and the disc hub
absorbing the differential strains between the LP mainshaft and the first stage disc.
The remaining stages are cantileveredinarearward direction, with the spacer rings
bolted directly to the discs to form a continuous drum.

2 A fourteen groove, labyrinth type, peripheral seal is riveted in position in a
machined groove in the spacer rings immediately behind the first and second stage
blade roots. The mating parts of the seals are fitted to the inner shrouds of the
compressor first and second stage stators respectively. Immediately in front of the
third stage rotor blades, a machined slot is provided in the spacer ring for the
addition of balance weights which may be required during dynamic balancing. At the
forwardface of the first stage disc, additional weights in the form of strip washers
may be added under the disc securing nuts to attain the correct balance.

3 The rotor blades are machinedfrom forgings, all three stages having feathered
edges ontheir outer extremities to reduce the possibility of damage to the stator
casing if a tip rub should develop due to unforeseen mechanical and/or atmospheric
conditions. The first and third stage blades are secured to the disc by a two branch
fir tree root while the second stage employs a cylindrical seat dovetail fixing. On
the rear face of the blades a positive stop is machined into the blade roots to prevent
the blades from being knocked loose should a failure occur in a preceding stage.
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(IF  REQUIRED)

AIR SEALS
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SECOND STAGE BLADES

LP COMPRESSOR SHAFT
MOUNTING FLANGE

FIRST STAGE BLADES

Figure 3-1-4 Low Pressure Compressor Rotor Assembly
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DESCRIPTION OF ENGINE
AND COMPONENTS

LOW PRESSURE THRUST BEARING ASSEMBLY

I General

1 The LP thrust bearing assembly supports the LP compressor shaft and
absorbs the net axial thrust of the LP compressor rotor and LLP turbine rotor. The
assembly consists of the LP compressor shaft, a bearing housing, a ball thrust
bearing, and the LP compressor third stage stator segments.

LP Compressor Shaft

2 The LP compressor shaftis of nickle-plated steel. Internal splines at the front

l and rear of the shaft provide the drive for the constant speed unit mounted in the
inlet frame, and transmit the torque from the LP mainshaft to the LP compressor
rotor respectively. The shaft is bolted to the driving flange of the LP compressor
rotor first stage disc during engine build. A seat and shoulder on the external
diameter of the shaft, and located immediately forward of the shaft mid-point,
accommodates the LLP ball thrust bearing.

I Bearing Housing

3 The bearing housing is of magnesium and is mounted on the front inner flange

of the front frame. The LP compressor third stage stator segments are mounted on

the outer periphery of the housing and are retained by the housing attachment bolts -
passing through the segment mounting brackets on the inner shrouds. Pins on the

front outer flange of the front frame position the outer shrouds of the segments when

the bearing assembly is secured to the front frame.

Revised 22 Aug 58
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SEGMENT MOUNTING
BRACKET

ATTACHING 80LTS

N

LP THRUST LP  MAINSHAFT

REAR SEAL
BEARING  HOUS ING MATING SPLINES
oL JETS
FRONT SEAL REAR  IMPELLER

AIR/OIL

BEARING LINER TRANSFER HOLES

LP  COMPRESSOR
SHAFT

AIR TRANSFER BODY
LOCKNUT
FRONT  IMPELLER —S AIR/0OIL SEPARATOR

BALL THRUST BEARING

CONSTANT SPEED
UNIT DRIVESHAFT
MATING SPLINES

LP COMPRESSOR ROTOR
FIRST STAGE DISC

MOUNTING FLANGE
BLADE STIFFENER

OIL SEAL RINGS

OIL SCREENS

LOCATING RING

COMPRESSOR
THIRD STAGE
STATOR SEGMENTS

Figure 3-1-5 (Issue 1) Low Pressure Thrust Bearing Assembly
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LP Thrust Bearing and Oil Jets
4 The bearing is a single row, ball thrust type with a split inner track, It is

installed in a steel liner in the bearing housing and is held in position by a locknut.
Three screen protected equidistant oil jets are integrally machined in the bearing
locknut and spray lubricating oil on the front face of the bearing. Three similar oil
jets, integral with the bearingliner arelocated at the rear of the bearing. The effect
of thermal differential expansion between the housing magnesium casting and the
steel bearing liner is counteracted by a locating ring with lugs on its rear face, the
ring being located in slots onthe frontinner face of the bearing housing and secured
to the liner, thus centralizing the liner.

Air Transfer Body

5 An air transfer body of cast magnesium is fitted inside the LP compressor
shaft at the mid-shaft location. The rear face of the body butts against an internally
machined shoulder in the shaft, and is secured at the front by a retaining ring which
locates in a machined groove in the shaft, The air transfer body seals the forward
end of the internal air vent tube and the internal oil return tube, and cored passages
in the six webs of theair transfer body permit the transfer of purified seventh stage
scavenge air from the front sump to the internal air vent tube. Six equally spaced
holes drilled in the LP compressor shaft aft of the air transfer body give access to
the front sump for the seventh stage air/oil mixture passing forward from the rear
sump through the internal oil return tube.

0Oil Seal

6 Forward of the bearing a seal sleeveis fitted to the LP compressor shaft, the
outer diameter of the sleeve forming a seat for the seal rings. A double floating
ring, pressure balance type seal with a spacer between the seal rings, is mounted
between the seal front housing and the seal rear cartridge. Compressor seventh
stage air is led through drilled passages to pressurize the cavity between the seal
rings.

Oil Scavenge Impellers

7 Two radially vaned impellers, one on either side of the bearing, are each
secured by a dowel pin, the head of which is located in a slot machined in the LLP
compressor shaft. The impellers return scavenge o0il fromthe bearing cavity to the
internal oil tank via a cored passage in the bearing housing. The front impeller is
shrouded by a rearward extended flange on the rear seal cartridge, and the rear
impeller rotates within an annulus ring fitted to the rear of the bearing housing and
in front of the air/oil separator.

Revised 22 Aug 58
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Air/Oil Separator and LP Drive Gear
8 The air/oil separator is mounted on the LP compressor shaft immediately

aft of the rear impeller and is retained circumferentially by a dowel located in a
slot in the shaft. A LP drive gear splined to the shaft butts against the rear inner
face of the separator and is retained axially by a locknut and tanged lockwasher.
The drive gear drives the LP external gearbox gear train.

Added 22 Aug 58
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m

DESCRIPTION OF ENGINE
AND COMPONENTS

FRONT FRAME ASSEMBLY
| General

1 The front frame assembly is the main structural member of the engine and

l consists basically of a magnesium casing, a single stage of HP compressor variable
incidence inlet guide vanes, and hollow struts which are used to carry engine ser-
vices. The assembly forms the structural connection between the LLP and HP com-
pressors and supports the internal gearbox and oil tank assembly, and the LP and
HP thrust bearings; the loads of these bearings are transmitted to the airframe
through trunnion mounts on the front frame casing.

| Outer Casing

2 The front frame casing is cast inthe form of a cylindrical outer casing joined
to an inner casing by eight integrally cast struts. The outer casing is provided with
front and rear mounting flanges for attachmentofthe LLP and HP compressor stator
casings respectively. A mounting is fitted to a pad machined at the top of the outer
casing and transmits the net axial thrust load and tangential side loads from the
engine to the airframe. Trunnion mounting pads fitted to the outer ends of the
horizontal struts transmit tangential vertical loads only. Dependent upon aircraft
installation, either one or both of the trunnion side mounts may be used in conjunc-
tion with the thrust mount without imposing any undue strains on the front frame
casing. The HP and LP external gearboxes are mounted on machined bosses in the
outer casing at the ends of No. 5 and 6 struts respectively.

Revised 22 Aug 58
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Figure 3-1-6 (Issue 1) Front Frame Assembly
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. Struts
3 The eight equi-spaced, hollow struts are aerofoil-shaped and extend radially

outwards from the inner casing to the outer casing. Starting with No. 1 strut at the
top, the struts are numbered clockwise as viewed from the rear of the engine and
carry the following services:

No, 1 Strut -
' No. 2 Strut -
| No. 3 Strut -
No. 4 Strut -
No. 5 Strut -
No. 6 Strut -
l No. 7 Strut -
No., 8 Strut -

I Inner Casing

4 A machined
j( mounting for the

Revised 22 Aug 58

Nil.

Drive from hydraulic actuator to HP compressor variable
incidence inlet guide vanes.

Anti-icing air (If required).
Nil.

Normal flight scavenge oil returnand oil tank overflow (Common
line),

Oil tank fill pipe.

Feed from oil tank to oil pump.

Drive for HP external gearbox.

Front sump scavenge oil.

Internal oil tank drain.

Oil feed to bearings.

Drive for LP external gearbox.

Nil.

Seventh stage air for pressurizing oil seals and turbine cooling.

Inter-compressor pressure (P3) tapping for fuel system main
metering unit.

flange at the front of the cylindrical inner casing provides a
LP thrust bearing assembly. The HP thrust bearing housing is
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formed by an inward projecting support flange integrally cast at the rear of the
inner casing. A machined flange on the forward face of the bearing housing provides
a mounting for the rear of the internal gearbox and oil tank assembly. A cast
aluminum cover, embodying three fittings, is attached to the inner end of No, 4 strut.
The front fitting is not used, the large centre fitting is the feed to the oil pump, and
the rear fitting is the normal flight scavenge oil return. The rear fitting is con-
nected to the internal oil tank by piping; the centre fitting extends downwards to the
bottom of the cavity formed by the inner casing.

HP Compressor Inlet Guide Vanes and Actuating Mechanism

5 Air flowing from the outlet of the LP compressor passes through the annular
duct formed by the inner and outer casings. The outer periphery of the inner casing
is slightly concave betweenthe struts toimprove the air flow characteristics through
the casing. A ring of variable incidence inlet guide vanes at the rear of the duct
direct the air into the HP compressor. The outer ends of the hollow stainless steel
guide vanes are mounted in steel support bushings located in an outer support ring.
This ring is located in a recess in the rear flange of the front frame outer casing
and is retained axially when the HP compressor stator casing is assembled to the
front frame. Spindles on the inner ends of the vanes locate in an inner support ring
which is bolted to the rear face of the inner casing. The bolts retaining the inner
support ring also carry a four groove peripheral air seal which mates with the
seal ring on the front face of the HP compressor rotor. A small lever, pinned to
the inner end of each vane spindle, is located in a bronze bushing carried in a
rotatable unison ring. The steel unison ring, which carries sixty-four lever bushings,
is supported by twenty caged roller bearings that are held in position by a bearing
retainer,

6 The unison ring, and hence the guide vanes, are rotated by a hydraulic actuator
which is externally mounted on the front frame No. 2 strut cover plate. Linear
movement of the actuator push rod is transformed, through a link and crank, into
rotary movement of an actuating shaft which passes through the No. 2 strut core. A
lever on the inner end of the shaft is linked to a bell crank which, in turn, engages
with the unison ring. Internal stops in the hydraulic actuator govern the total rota-
tional movement of the vanes. A spring housing, which is integral with No. 2 strut
cover plate, accommodates two concentrically mounted springs. The springs seat
on a retainer which bears against a rod end bearing linked to the actuator crank. In
the event of failure in the actuator hydraulic circuit, the springs return the guide
vanes to their neutral position.

QOil and Air Services

7 Internal passages in the front frame deliver oil to the jets on the fore and aft

Revised 22 Aug 58
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faces of the HP thrust bearing. Similar passages carry oil from the HP thrust bear-
ing scavenge impellers directly tothe internal oiltank. A spring-loaded drain valve,
which is held closed by pressure oil during engine operation, opens during engine
shut-down and allows oil from the scavenge impellers to drain into the front sump.
Seventh stage air is piped into No. 8 strut and is tapped off at the front face of the
inner casing to supply air pressure to the LP bearing oil seal. The remainder of
the air from No. 8 strut bleeds into the interior of the HP compressor rotor to
pressurize the HP thrust bearing and LP steady bearing oil seals and to cool the
turbine assemblies.

Added 22 Aug 58
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DESCRIPTION OF ENGINE
AND COMPONENTS

INTERNAL GEARBOX AND OIL TANK ASSEMBLY

General

1 The internal gearbox and oil tank assembly is housed within the front frame
inner casing. The assembly consists basically of a gearbox casing, and two gear
trains which supply power to the externally mounted LP and HP gearboxes. When
installed in the front frame, the gearbox serves as the inner wall of the front sump
of the engine lubrication system, with the casingalso forming the inner circular wall
of the oil tank, The front and rear walls of the oil tank are provided by the LP and
HP thrust bearing housings respectively, when the bearingassemblies are installed
in the front frame,

l Internal Gearbox Casing

2 The internal gearbox casingis castfrommagnesium, with a flange on the front
and rear faces. The front flange butts against a flange on the rear face of the LP
thrust bearing housing, with an 'O' ring interposed in the joint. The rear flange is
bolted to aflange onthe forward face of the integrally cast HP thrust bearing housing
in the front frame casing. The bottom of the internal gearbox casing seats on the
inner end of the front frame No, 6 strut with an 'O' ring interposed at the joint. A
sealing flange, which fits over the support housing for the LP driven bevel gear, is
bolted to the inner end of the front frame No. 6 strut. An 'O’ ring is fitted between
the sealing flange and the gearbox casing and also between the sealing flange and
the front frame casing.

LP Gear Train

3 A drive gear mounted on the LP compressor shaft meshes with a spur gear
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within the gearbox casing. A smallbevel pinion gear is splined to the hub of the spur
gear and is retained by a locknut and lockwasher. The spur gear and bevel pinion
gear combination is supported by two, single rowball bearings, the bearing cartridge
being housed withinanintegrally cast boss inthe gearbox casing. The drive is turned
through ninety degrees bya second bevel gear which is internally splined at its outer
end to receive a quillshaft which extends throughthe front frame No. 6 strut to drive
the LP external gearbox. Two single row ball bearings are used to support the driven
bevel gear.

HP Gear Train

4 A bevel pinion gear meshes with the bevel gear splined to the HP compressor
front stub shaft, and is supported by two, single row ball bearings in an integral
housing in the bottom of the casing. The upper bearing is pressed onto the bevel
pinion gearshaft and mounted in a steel liner. The lower bearing is mounted in the
liner, and is retained onthe gearshaftbya washer and locknut. A flange on the upper
end of theliner locates the liner againstthe inner face of the housing and serves as a
retainer when the liner locknut is tightened. Rotational movement of the liner is
prevented by a dowel pin which is fitted through the face of the flange into the hous-
ing. A quillshaft, splined to the bottom of the gearshaft, carries the drive to the HP
external gearbox and aircraft power take-off assembly which is mounted on the
outer end of the front frame No. 5 strut.

Lubrication

5 Two oil jets, located in the rear of the casing, provide lubrication for the LP
mainshaft steady bearing and the HP bevel pinion gear respectively. On the right-
hand side of the casing, two pipes, connected at the lower ends to the No. 4 strut
internal cover in the frontframe, carry scavenge oil to the oil tank. The pipes carry
constant speed unit scavenge oil and normal flight scavenge oil respectively. When
the oil supply is being replenished during ground servicing, these pipes serve as the
oil tank fill pipe and overflow pipe respectively. An oil pipe and fitting, mounted on
a boss at the top of the casing return scavenge oil from the HP thrust bearing to the
oil tank. Air transferred to the tank by the scavenge return system is vented to the
front sump by a double ball vent valve, The valve also prevents an oil flow from the
tank to the front sump in any flight attitude.

Revised 22 Aug 58



SECRET
ROYAL CANABDIAN AIR FORCE

IROQUOIS ADVANCE DATA SHEETS

PART 3: SECTION 1.8
DATE ISSUED: 24 DEC 57
PRELIMINARY TO: EO10B-30A-2 SHEET: 1 0F 3

THESE DATA SHEETS BEAR THE AUTHORITY OF REGU!AR EO°'S INTO WHICH
THE INFORMATION IN ITS REVISED FORM WILL EVENTUALLY BE INCLUDED.,

DESCRIPTION OF ENGINE
AND COMPONENTS

LOW PRESSURE MAINSHAFT ASSEMBLY

1 The LP mainshaft is in three sections. The shaft extends forward from the LP
turbine rotor to drive the LP compressor rotor. Two concentrically mounted tubes
within the shaft, namely the internal oil return tube and the internal oil vent tube,
form part of the engine lubrication system.

2 The three sections are of nickel-plated steel, the front to centre section joint
and the centre to rear section joint being located by machined spigots on the front
and rear sections respectively; stainless steel bolts and nuts secure the joints. The
LP compressor rotor shaft is splined to the front section of the main shaft and is
lockedin position by a locknut. The locknut is internally splined and is retained by a
spring-loaded sleeve which slides forward to engage with the locknut splines. The
LP turbine rotor shaft is splined to the rear section of the main shaft. Seal rings on
the front and rear sections preventthe leakage of oil from the HP compressor rotor
'steady’ bearing and the turbine bearing respectively.

3 The oil returntube is centrally located inside the mainshaft centre section by five
stainless steel disc supports which are silver brazed to the outer diameter of the
tube. The inner tube is supported within the outer tube by 12, three point location,
'Z' section, stainless steel supports which are welded to the inside diameter of the
outer tube.

4 A mixture of air and lubricating oil in the form of froth is returned from the
engine rear oil sump to the engine front 0il sump viathe annular space formed between
the inner and outer tubes. The inner tube serves as an engine lubrication system air
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vent to the rear of the engine. An orifice plate, fitted to the rear end of the inner
tube controls the air pressure drop throughout the engine o0il scavenge system.

5 The LP mainshaft assembly andthe LP turbine rotor are dynamically balanced
as a complete assembly. Correctionis made by balance weights at balancing planes
located on the mainshaft, the rear face of the turbine disc and on the inner diameter
of the turbine bearing vuter seal ring.
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DESCRIPTION OF ENGINE
AND COMPONENTS

HIGH PRESSURE COMPRESSOR STATOR ASSEMBLY

1 The HP compressor stator assembly forms the structural connection between
the front frame and the mid frame, and encases the HP compressor rotor drum. The
assembly comprises mainly anouter casing, six stages of stator segments and seven
spacer rings.

2 The outer casing consists of an unsplit, conical, sheet steel shroud with a
flange welded to each end for bolting the casing to the front and mid frames respec-
tively. A circular retaining ring, integral with the outer casing, has a machined
recess on its inner front face, which mates with a hook-shaped projection on the
seventh stage spacer ring. The retaining ring serves as a stiffener for the outer
casing to prevent ovality occurring in the stator assembly. Two triangular-shaped
instrumentation bosses are located near the bottom of the outer casing immediately
aft of the forward mounting flange. A sheet metal flange is welded to each side of the
casing, along the horizontal centre line, for attachment of the engine shroud.

3 Each stage of stators is composed of six segments which, when assembled in
position, form a continuous ring of stator blades. The number of blades per segment
in the fourth to ninth stages inclusive is seven, eight, nine, nine, eleven and eleven
respectively. The tenth stage stator segments formpartof and are dowelled directly
to the mid frame assembly. The stator segments are of stainless steel and consist
of inner and outer shrouds brazed tothe ends of hollow stator blades. Each aerofoil-
shaped stator blade is fabricated from two sheet steel pressings strengthened by a
corrugated stiffener inserted inthe blade core. The outer end of each blade is sealed
with a steel plate brazed to the outer shroud; the inner end is left open to vent the
blade core. An air seal of the two-groove type is riveted to a flange on the inner
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shroud of each segment to mate with the inter-stage air seals fitted to the HP
compressor rotor spacer rings.

4 The circular spacer rings are of stainless steel, and are located intermittently
between each stage of stator segments. Like the segment outer shrouds, the spacer
rings are channel-shaped to provide maximum rigidity of the assembly. The flanges
of the segment outer shrouds and the spacer rings butt together and are retained by
single rows of equi-spaced rollpins. The foremost spacer ring is pinned to the rear
of the front frame by two rows of equi-spaced rollpins. A coating of friable material

is applied to the inner diameter of each spacer ring to minimize damage that may

be caused by the development of a tip rub.

5 A series of holes in the seventh stage spacer ring, forward of the hook-shaped
projection, permits air to be bled off into the annulus formed by the spacer ring and
segment assembly, and the outer casing. An air transfer manifold, located on the
outer casing adjacent to the front frame mounting flange, transfers seventh stage
bleed air from this annulus to the passage provided through the front frame No.8
strut. This flow of bleed air is used for pressurizing oil seals in the main bearing
assemblies and for turbine cooling.

NOTE

Although the LLP and HP compressors have beentreated as separate units, the
numbering of the stages has been consecutive from the front of the engine
through the two units. This is to be consistent with the numbering used in the
engine functional descriptions.
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DESCRIPTION OF ENGINE
AND COMPONENTS

HIGH PRESSURE COMPRESSOR ROTOR ASSEMBLY

1 The HP compressor rotor assembly is the front rotating component of the engine
HP spool, andrevolves around the LP mainshaft assembly. Together with the stator
casing, the HP compressor rotor forms a converging annular passage where further
compression of the LP compressor delivery air takes place.

2 The assembly consists essentially of seven bladed rotor discs and six spacer
rings and is supported at the forward end by a stub shaft carried in the HP thrust
bearing assembly. The spacer rings and rotor discs are bolted together to form a
large diameter drum which transmits axial thrust loadings to the HP thrust bearing.
The discs absorb radial loads imposed by the centrifugal blade forces arising from
high rotational speeds. The extension shaft and HP mainshaft, extend rearwards
from the compressor drum, forming a direct drive from the HP turbine rotor.

3 The rotor discs and spacer rings are machined from titanium forgings. Develop-
ment engines have a steel compressor fourth stage disc, but the use of a titanium disc
in this stage is proposed for production engines. The fourth stage spacer ring and
disc are cantileveredforwardfromthe fifth stage disc. The fifth stage disc is bolted
to thefifth stage spacer ring,whichhas a conical extension bolted to the front stub shaft.

4 The HP compressor rotor blades are titanium forgings and have an aerofoil
section, withthe blade tips feathered to aid in heat dissipationand to minimize damage
should a tip rub develop. Blade stops are machined in the rear portion of the blade
roots of stages four to nine inclusive, to prevent axial movement of the blades in a
forward direction. Blades in the tenth stage have a stop on the front portion of the
root to prevent rearward movement. The fourth and tenth stage blades are secured
to the respective discs by two-branch fir tree roots, while the remaining stages
employ a cylindrical seat dovetail fixing.
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5 Inter-stage air seals of titanium are riveted to flanges on the spacer rings.

The forward extending projections on the seal rings butt against the rotor blade roots
inthe preceding stage and prevent rearward axial movement of the blades. Forward
movement of the tenth stage rotor blades is prevented by a similar projection extend-
ing from the rear of the ninth stage seal ring. A peripheral air seal is fitted on the
front face of the fourth stage disc to prevent excessive air leakage through the
clearance between the HP compressor rotor and the front frame.

6 The bell-shaped front stub shaft is bolted to the conical extension of the fifth
stage spacer ring. A seat and shoulder, machined on the outside diameter of the
shaft near the mid-point, provides a location for the HP thrust bearing. The outer
diameter of the forward end of the shaft is splinedtocarry the bevel gear which drives
the external gearbox. The bevelgear is retained by a locknut and lock ring, the latter
being fitted tothe inside of the shaft with a tang protruding through the shaft into the
nute A series of large diameter holes in the conical portion of the front stub shaft,
permit the entrance of seventh stage compressor air to the interior of the HP
compressor rotor.

7 A steady bearing, consisting of a single roller bearing, is mounted inside the
front stub shaft. The inner race of the bearing is located against a shoulder on the
front section of the LP mainshaft and is retained by the LP compressor shaft and the
LP mainshaft locknut. Lubrication of the steady bearing is accomplished by an oil
jet located in the rear part of the internal gearbox housing. The jet sprays oil in a
rearward direction along the annulus formed between the LP compressor shaft and
the HP compressor front stub shaft. Holes in an oil seal sleeve located at the rear
of the steady bearing permit scavenge oil from the steady bearing to be centrifuged
through oilways in the front stub shaft to the HP thrust bearing scavenge impeller.

8 The extension shaft links the compressor drum to the HP mainshaft and the
HP mainshaft is secured to the HP turbine rotor by stainless steel tension bolts and
a clamp ring fitted to the rear flange of the mainshaft.

9 Balancing of the HP compressor rotor assembly is done by the addition of
weights installed in three circular grooves, one located on the rear portion of the
HP mainshaft, one at the centre of the extens ion shaft, and another at the fourth
stage spacer ring. The outer balance weights in each group are secured by peening.

NOTE

Althoughthe LPand HP compressors have been treated as separate units, the
numbering of the stages has been consecutive from the front of the engine
through the two units. This is to be consistent with the numbering used in the
engine functional descriptions.
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DESCRIPTION OF ENGINE
AND COMPONENTS

HIGH PRESSURE THRUST BEARING ASSEMBLY

1 The HP thrust bearing assembly supports the forward end of the HP compres-
sor rotor, and also absorbs the net axial thrust of the HP compressor rotor and the
HP turbine rotor. The assembly consists basically ofa single row ball thrust bear-
ing, a bearing liner, the internal gearbox HP bevel gear and locknut, and bearing
lubrication system components. When assembled in the front frame it is housed
within an inward projecting integrally cast support flange at the rear of the front
frame.

2 The bearing is retained in the steel liner by a pinned locknut which bears
against the rear face of the bearing outer race. The liner is in turn retained within
the support flange of the front frame by long steel bolts which also serve to retain
the internal gearbox casing in position. The split inner race of the bearing butts
against a step machined in the HP compressor rotor front stub shaft, and is held in
position by the internal gearbox HP bevel gear. The bevel gear is splined to the front
stub shaft and is retained axially by a locknut which is in turn positively locked by
the tang of a steel locking ring which engages with holes in the front stub shaft and
the locknut.

3 A locating plate, with radially disposed teeth machined on its forward face, is
fitted between the bearing liner and the rear face of the front frame. The teeth
engage with slots inthe front frame, and counteract the effects of thermal differential
expansion between the magnesium front frame and the steel liner by keeping the
liner centralized.

4 Lubrication of the bearing is by six oil jets. Three of the jets, located at the
front of the bearing, areformedbydrillings in the bearing liner while the remaining
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three, located at the rear of the bearing, are formed by drillings in the bearing
locknut. Pressure oilis fed through channelling inthe front frame to annular cavities
adjacent to each set of oil jets, the front annulus being formed between the front
frame and the bearing liner, and the rear annulus between the liner and the bearing
locknut. Each annulus is provided with a protective oil screen on the upstream side
of the jets.

5 Two radially vaned impellers, one fitted on eachside of the bearing, scavenge
the oil from the bearing assembly by centrifugal action. Holes in the bearing liner
admit scavenge oil from the impellers to annular cavities which are formed between
the liner and the front frame, and which are interconnected to the internal oil tank
by channelling in the front frame. The <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>