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Before an engino is removed or instelled, tae 

rigging angle of the aircraft must be cheoxed, tie procedure 

being as follows: - 

(1) Gein access to the undercarriage bay where two speced 

§ inch dinneter holes will be found’ drilled in tne inboard rib, 

(2) ‘Insert s § inoh diameter steel rod in each hole and 

lay eoross them a straight edge. 

(3) Using a Clynometer cheok the sircreft rigging ongle 

whioh, elthough normelly is plus 5°, will very according to 

surfece level, tyre pressure etc, 

(4) This rigging angle should be recorded ns when the 

engine iv instolled, tho sum of the aircraft aels pias 2 

degrees 45 minutos, becomes the true sircro! t/ wine Linosrity. 

e.g. if the oireraft rigging angle isto to be four degrees 
17 minutes then the true angle would bo 7 degrees 02 minutes. 

Inversely, if ‘the siroraft rigging angle is 5 degrees 4+ minutes 

then the true engine angle would be & degrees 26 minutes. 

(3) When it is nooesssry to change an engine already 

instelled, * simplified procedure would be to check the 

engine engle prior to removal. This enebles the now engine 
to be instelled in the original position. 

Tho engina should be mounted in « mobile stand, 

securely festened during transport, and lined up beneath the 

engine bay into which it is to be installed, 

The PrOsentercesee



(Notes the present of engine winch 
ealls for the BoC.Ue to be mounted en eos 

(1) Engage the hooks at the top of the winches with the attectment 

points provided in the engine bay. The winches should be engaged with 
the front hooks facing rearwards, and the rear hooks facing forward, 

whilst the winding end of the winches should face 'away' frau the engine. 

At this stage the front winches mist be positioned in front of the air a 

intake casing. 

(2) With a suitable number of personnel stationed at each winch 

and another man to act in a supervisory capacity, the B.C.U. may be lifted 

from its stand by giving each winch a simltaneous number of turns, taking 

special care that the ocumon engine breather pipe and other engine attachments 

do not foul the stand whilst lifting is in progress. When the E.C.U. has 

been raised high enough, the stand may be removed, 

(3) ~—_s When: the stand has been sc aaa as Ret i 

be assembled, the procedure for this being as follows : - -~ 

(a) Fit a .3 inch distance piece on the trunnion ensuring that ° 

the bore radius is nearest to the engine. 

(>) ~~ lubricate the trunnion and fit the phospher bronge 

(c) it spacing washers. The Contractor supplies two .100 

inch spacing washers, but additional shims may be required 

to ensure that the bearing is being 'nipped'. 

(a) Assemble the end plate, tab washer and belt tothe threaded 

portion of the trunnion, ensuring that the tab of the locking 

washer has fully engaged with the hole provided in the trunnion. 

With & sescessees



(ec) With a } inch spanner tighten the complete assenbly 

and turn back the locking tab in the usual manner. 

(2) Pit the free floating phosrbertrense bearing to the 

trunnion on the opposite side of the engine, no 

Aistence plece or spacing mahers being required. 

and 4 engines, and the Starboard side of Nos,1 and 3) 

Installation of E.CeU. 
At the call of the operator in charge of the E.C.U. 

installation, each winch is given a similtaneous number of turns, 

and just before the E.C.U. enters the engine bay the front winches, 

port side first, should be brought from the front of the afr intake 

easing ond positicned behind the front mounting trunnions, 

the B.0.Us As now brought into the engine bay in oany 
stages, half or quarter tums only being given on the winches 

eareful attention being paid to those items which are likely 

to foul aircraft fittings. 

With the E.C.U. apsroximtely half way into the bay 

the frent winches only are given 18 full turns in order that the 

angle of the B.0.U. will becane approximately parallel to that of 
the aircraft, ani this can be checked ty the use of a Clynometer. 

At the same time it is necessary for one man to position himsslf 

‘above the engine‘in order to observe that the E,C.U. bulkheads 

are engaging correctly with those of the aircraft. 

(Note: The figure of 18 turns given above is based on an aircraft 

angle of 5°, for a greater or lesser angle the number of 

turns mist be proportional)



The E.C.U. is now raised slightly above its correct position 

and the fixed bearing trunnion housing swiyelled into position te mate 

up with the engine phospher brenze bearing. The botten housing bolt 

is nov fitted, and the engine lowered until the fixed bearing is seated 

in dts housing. With the aia of a torch and mirror ensure that the 

bearing is seating correctly. 

The same procedure in now adopted for the free floating 

bearing, and after ensuring that both bearings have seated correctly, 

the top halves of the bearing housings chocld be belted into position. 

(Netes Experience has show that by fitting the fixed bearing in 

its housing first, theasount of engine mnoevering is reduced 

to a minim) 

The front Link my now be 7itted, making muse that (a) the ‘lange 
of the floating bush is outside the bracket, an (%) thore exe an equal 

number of threads visible either side of the tus -tuckle. 

The four hoisting winches may now be venoved, 

‘Place « straight edge acrras the front face of the air inteke ‘ea 

easing, and with the use of a Clyncreter cheok the angle of the engine 

and make such adjustments to the front link which may be found necessary 

in order. to obtain the required angle «s described in the 'Ceneral'. 

After the.angle of the engine bas bee net, Pinnlly enmre thet 

the front link is in safely, the lock mute tight, end the turnbuckle wire- 

bracket bolts should be checked for tightness and split~pinned,



Using the approved web sling place the Jet pipe 
in ® mobile stand designed to carry the pipe on its 
fore ond aft rollers, on which they ere free to slide into 

the jet pipe tunnel. The stend hes four ratchet type adjustable 

jecks whioh sre usec for varying the angle of the jet pipe 

to suit the angle of the siroreft. 

After plesing the atend in position ease the jet 

pipe into the tunnel, locating the rollers on the guide 

roils end pushing the Jet pipe into ® position epproximstely 
three inches from the end of the E.C.U, 

It is to be noted thet the top roller is also 

used on the outboard instelletions their use being to 

countersot sids thrust, whilst the ountre rollers of ali 

Jet pipes must be ‘proud’ of the guide rails when in position, 

their sole use being to fvcilitate the fitting or removal 

of the jet pipe, 

Remove the blank fran the end of the E.C.U, end 

then (#) disconnect the exhaust cone shroud sevuring wires 

and remove the. top helf of the shroud, (b)push the bellows 
joint assemblt towards the front of the engine as far as possible, 

(c) apply Squires High Temperature jointing compound to the | 

jet pipe flange and elso to thet of the bellows joint flange. 

With two men at the nozzle end of the jet pipe 

snd two others at the attachment end, push the jet pipe 

forwerd until there is full engagement with the exhaust 

linoarity sscseee



linearity hes been set scourstely, no difficulty should be 

encountered, i 

Fit the two retaining channels snd hold in position 

by hend, pull the jot pipe rearvards where  movemont of «kh 
Anchen mist’ be chserved; the effect of this movement will be to 

‘nip the reteining channels. : 

After ensuring that this .4 inch movemant is positive 

leave the jet pipe in the rear position, The bellows joint A 

ean now be pushed beck over the retaining channels to mete 

up with the jet pipe flonge ensuring thet the 3/16 inch dowel 

in the bellows joint flange engages correctly witn the hole 

in the jet pipe flange. . 

Pit the double manscle clamp and tighten the tensioning 

belts sufficiently to hold the assembly in position. The front 
bellows single manacle clamp is now fitted end tha tensioning 

bolt tightoned, It is now necessary to torque loed both sets 

of clemps, this should be osrried out using en eppropriate 
torque spsnner set ot 80,lbs,ins., after which the bolts ere to @ 

be wire looked, 

Check thet the jet pipe ia still free to move, 

and that the fore and sft rollera are resting on the guide 

rails, The original .4 inch movement will now only becona 

effective when jet pipe expsnsion or contraction tekes place 

under engine running conditions, but = certain amount of free 

movement of the ballows joint can be felt, 

Refit the exhaust cone shroud ensuring that the 

correct seouring wires sre in their appropriate positions, 

the longest wire being placed in tne front channel, 

Pit a blank to the jet pipe nozzle end connect the 
flexible fuel drain pipe to the sdaptor provided on the 

bellows joint and wire-look.
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PILLING OL TANK 

The oil tenk is pressure filled fron « mobile 

tank pump unit, 

Disconnect the avery self sealing coupling of 

the scavenge oil return pipe whiea passes through No, 5 vane 

of the air intnke casing, Connect » self sealing coupling 

with # suitable length af hose attached to drain the 

overflow oil into the mobile tank unit. 

Disconnect the avery self sealing coupling between 

the suction side of tne mein oi] pump ond oil tank, Connect 

the self sealing coupling incorporated in the mobile tank 

unit to the self sealing coupling of the ofl tenk and fill the 

tenk by operating the mobile tank pump. 
When oil commences to flow trough the overflow pipe, 

cease pumping, remove tho two slave sulf sealing couplings 

and connect the couplings between the seevenge oil return pipe 

alu0 Between ths suction side of the cll pum end ofl tenk 



dnaieisAdi 00 staerec: tha: aypibl ee SORE ats te 

any way, or if the LePs cocks have been inadvertently closed 

before engine ceases to rotate, and mist be carried out in the 

following manner. 
14 The main fuel filter bleed valve is situated at the top 

of the main fuel filter housing, remove the locking 

wire and screw out the bleed union one camplete turn. 

Attach a suitable rubber hose pipe to the bleed unio 
to drain fuel away fram the engine. 

Switch on the main fuel tank booster pumps to "manual", 

‘urn the H.P, and LP. Compressors all the time that 

bleeding is in progress until bubble free fuel flows. 

Screw in the bleed valve one complete tirn, take care 

The main fuel pump bleod valve is situated above the , 

H.P.C. governor adjustment and consists of « spring 

loaded non-return valve. Remove locking wire and 

blanking cap and connect the special bleed pipe connection. 

Switch on main fuel tank booster pumps until bubble free 

fuel flows from the connection, Hemove bleed pipe, 

refit blanking cap and wire lock. 

The blanking plug on the underside of the L.P.6. governor 

is used as a bleed comnection. Remove the locking wire 

and blanking plug snd connect a suitable drain pipe. Switch 

cocks then tark pumps after bleeding operation is complete, 
Remove drain pipe and refit blanking plug and wire lock.



1. “Rngine ground runing showla te restricted to « minim 

to avoid fouling the compressor with dust laden air, 

Position the aircraft so that the jet efflux is away from 

Remove all intake, outlet, and all breather blanks, eto., 
from each sogine as necesmicy snd check Wnt the spetny ofl 

gnd fuel tanks have been replenished, 

Ensure that there are no loose objects, paper etc., in 

Gs ken au trots ob’ the aicrart, 

Inspect air intake tumels for suspect rivets eto., 
Also air brake aooess panel screws. 

Keep © check on ceapressor blade cleanliness. 

Hoey + sh compre ox trae Mate, my 

signs of cracks, or nicks etc., 

Cheek that sme 2A collectcr tanks are dvained. 

Check that the aircraft fuel system has not been 

broken down to rectify any snag, if so, and cross~feeds 
have not been operated, bleed the engine fed by that particular 

fuel tank group. If in doubt at any time, re~bleed all 

engines, 

If for any reason the engine bay access doors are 

to be left open for checks during engine runs, check that 

22 jury struts are in position, 

14. ‘Check that seccss



tte Check that all aircraft starting checks have been 

made, i.e. brakes on, chocks in position, etc., etc., | 

126 Initiel mum or whenever an engine or jet pipe has been 

(a) .Carry cut one motoring cycle, to check revolutions, 

_ (>) Carry out two deliberate false starts to check the 

bellows seal. 

(c) Carry out one motoring cycle. 

These cycles will be carried out in accordance with the 

instructions given later in these notes, but mst always be 

Ensure that eseesse-
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10. 

11. 

13. 

Ensure that the safety pins (2 off) are fitted to the 

Ensure that the canopy is locked 

Ensure that the four off Teddington gaté valves are in 

the closed position. 

Check that all anti~icing switches are in the closed position. 

Check that the fuel tank’ pressurisation anf nitrogen switches 

are in the-closed posititn, 

Check that the parking brake is in the 'ON' position, and 

‘Check that your autamatio starting panel, ignition and 

mister switches are switched ‘OFF’. 

‘Pull out your main control console, which houses ‘the fuel 

system controls, flying controls ete., 

Cheek that your fuel system is set to manual; ‘that all your 

from No.1 to No.7 tanks are clised; thnt your cross feed 

cooks are closed; that your flying ccntrols are out of 

operation; that your sir brakes are closed, — 

Check each fuel group’ for fuel contents ~ i.e., the total 



45, 
Check that your generators are out of operation. 

Ensure that your electrical ground supply for 112 and 28¥ 

is in operation, and that all electrical services for the 

ise. keep on ground supply. 

Ensure that LP.W. doll's eyes shew Low pressure. 

Ensure that your intercom is in operation and that you are 

(a) 

(») 

(c) 

(a) 

(e) 

(2) 
(e) 

Select No.1 tank 'ON' in No.1 group with control at mama. 
Open Wo,1 L.P. cock; your LeP.W. dell's eye should change 

i i \ 7 

to normal. 2 

Open the cross feed cook fron 1 to 2 groups, and open 

Noe2 leP. cocks your L.P.W. doll's eye should change 

to normal, 

sen cas Gi cross feed cock and open Now} LP. 

cock; your L.P.W, doll's eye stould change to normal, 

Open the cross feed cocks fram 3 to 4 groups, and open 

Nook LePe cock; your L.P.W. doll's eye should change 

to normal. i.e. with only ome pump in operation you have 

checked t= 

de [ePeW, do3l's eyes 

Switch each fuel group to ‘AUTO! 

Yo ATS NOW esecsee



(4) ‘You are now in the following position t= 

iii, pid aeisk ea nat: Sa ena eek 

dv. All LP.W. doll's eyes at normal 

and are in a position to either cycle or start whichever 

engine is required, by the appropriate selection on the 

automatic starting panel, 

4 Plug into ground starter unit 

Starting master switch 'ON' 

Check that throttle is at 'HeP. cock slut’ positions 

‘Press starter button (this will hold in for 30 seconds) 

Cheek that your ofl pressure rises to approximately 

30 peed. You will not observe any L.P.C. 

ReP.M. as the starter motor only drives the H.P.Ce, 

also you should never, with the ignition isolation 'OFF* 

be able to light the engine. One word of warning, never 

during deliberate false starts or motoring qycles, 

> 
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the top of each throttle control lever. 

Make h secnses 



Make a leakage cheok of the outer cone unit bellows 

jeint in the following manner : = 

With the engine cold, carry ait two deliberate false 

of the Yellows Scint, If leadage exceeds 0.5 c.c. per second, fit 

CAUTION : The strap bolts mst never be retightened 

ae 

+ Starting master switch 'ON' 

2. Set engine selector svitch to appropriate engine. 

5s Check that igniter isolation svitch is ‘ORF 

he Throttle open to 'HsP.Cock open' gate 

Se Press starter button (This will hold in for 30 seconds) 

6. Close H.P. cock when starter panel button throws out. 

Repeat ‘Motoring Cycle’ and and ‘Deliberate False Start' on all engines. 

AB. After three successive operations of the starter, 

the starter motor mst be allowed to cool off for 

fifteen minutes, before another start is made, also 

qn initial engine runs, when these false starts 

eto,, are being carried out, see that the starter 

panel buzz bar in the power bay does not overheat 

and melt. 

a ee 
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Set engine selector siitch to appropriate agine. 
Igniter isolation switch to 'cn' 

Throttle ogen to 'H.P. Cock open' gate 
Press starter button (this will hold in for 30 seconds) 

*Light-up' within four to six seconds ant finally 

Repeat operations 4. 5. 6. and 7 on other engines. 

Open throttle gradually to flight idling R.PeM. 

Note: If, on starting, 600°C, jet pipe temperature 
is obtained and temperature continues to rise, 

retum throttle to 'HaP. Cock shut’ position 
immediately and tum starter mster switch to 

‘OFF. eis /aketne han cou 4s Saale cheek: Oo 

If the engine does not start, the next attempt to start 

must not be made until « MOTORING CYCLE has been carried 

axt, the engine cleared of unburnt fuel and checks have 

‘been carried out, 

When the sssaseses 
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Wien the initaRtation of the engine ae Been completed, 

carry cut the first engine ran in the following manner 1 = 

4e Check that the ground idling speed is satisfactory. 

2 Open up gradually to the flight idling position and 

3e Open up to the maximm continuous TePem. rating and rn 

the engine at this condition for three mimites (minimum), 

check the engine speed, oil and fuel pressures, and jet 

ke Open up to the take-off rating for 10 seconds and check 

‘the engine speed and jet pipe temperature. 

1. Close throttle to 'H.P, Cock shut! position, 

2. When H.P. compressor has ceased to rotate close L.P. ” 

3. ‘Disconnect ground batteries 
he Check fuel tank contents, etc,, etc.” 

_ ZNSPECTION 

Fuel System | 

4. Inspect the pipe lines and fuel system units for leakage, 

“4 2. Check that sesssese 



2. 

can hormally be seen ty the discharge of fuel from the 

drains during engine ‘run—down') 
Oil System : 

4. Remove, inspect and clean the oil sump scavenge filter. 

Replace the filter and lock securely. 

2. ‘Make Visudl check for evidence of oil leakage. 

5. Remove, inspect ani clean the auxiliary oil 

scavenge pump filters. Replace and secure the 

filters. 

he Check the oil level of the engine oil tank, top up 

to replace od] lost when the filter is removed, 

Engine 

1. heck the security and condition of all extemal nuts 

and components. 

2 Inspect the turbine centre mounting drum for general 

condition and signs of gas Leakage, and check, as 

far as possible the security'of all bolts, mts, 

clemps, eto. °° 

3. Check the H.T. lead/igniter plug connections for seourity 

he Examine oll turbine casing, exhaust duct and jet pipe flanges 

for gas leakage, general condition and security of all nuts 

5e Check the jet pipe thermocouples for condition of 

Examine the ...s0.



AERO ENGINE SCHOOL 

6. Exemine the engine mountings for cracks and check 

their security. 

Engine Bay Doors 
1, Clean all sections of the engine bay doors and check 

2, Check the engine bay door locking equipment for security 

and condition. 

Controls 

Examine the throttle contrel for condition and check 

it for freedom of operation. 

Electrical Systen | 

te Check that the starter leads are connected to the 

for condition of the insulation and check their 

security. 
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